MEMOIRS

oF

THE GEOLOGICAL SURVEY OF INDIA.

Palwontologin Indica,

BEING

FIGURES AND DESCRPITIONS OF THE ORGANIC REMAINS PROCURED DURING THE
PROGRESS OF THE GEOLOGICAL SURVEY OF INDIA.

PUBLISHED BY ORDER OF TIIE GOVERNMENT OF INDIA,

Series XV.
Vol. VI, Memoir No. 1.

LOWER TRIASSIC CEPHALOPODA FEOM SPITI, MALLA JOHAR,
AND BYA!

PLATES 1 TO XXXI.

CALCUTTA :
§OLD AT THE OFPICE OF THE GEOLOGICAL SURVEY, 27, CHOWRINGHEE ROAD.
LONDON : MESSRS. KEGAN PAUL, TRENCH, TRUBNER & CO.
BERLLY : MESSRS. FRIEDLANDER UND SOIN.

1900



.t
SUPIRINTENDENT COVERNMENT PAINTING, 1NDM
& musmxes smam.



Palwontologin  Indiga,
SERIES XV.

Vor. VI, Mewor No 1.

LOWER TRIASSIC CEPL[ALOPODA FROM SPITI, MALLA JOHAR,
AND BYANS,



HIMALAYAN FOSSILS.

Voruue VI, Memore No. I.

LOWER TRIASSIC CEPHALOPODA FROM SPITI
MALLA JOHAR, AND BYANS.

B3Y
A.v. KRAFFT, Pa.D, axp C. DIENER, Pu.D.

INTRODUCTION.

BY
C. DIENER,

URING the years 1899, 1900 and 1901 Dr. A. von Krafft was working

on the lower Triassic faunz of the Himdlayas both in the ficld and in the

museum. The doseription of the fossils from the Mcekoceras and Iledenstreemia

beds of Spiti and Byans engaged him up to the day of his prematurc death
(22nd September, 1901).

Among his papers was found a manuscript containing more or less complete
descriptions of species belonging to the gonera Meckoceras, Hedenstr@mia,
Xenodiscus, Ceratites, Sibirites, Prop i Tirolites, Py Nannites
and Plenronautilus.

The lato Mr. C. L. Gricsbach, thon Director of the Geological Survey of India,
considered the work left by Dr. A. v, Krafft to be a very valuable contribution to
Triassic paleontology, although a careful rovision of the somewhat fragmentary
notes, and the selection of suitable figures for illustrating the type-specimens, were
found necessary for a publication of tho final memoir. This task Grieshach reserved
for himsclf for the time of his retirement from servico, but his long and serious
illness prevented his taking the active part that ho had hoped in the completion
of the memoir.

The duty of editing A. v. Kraffi’s memoir has fallen to my lot. Among his
original descriptions only those of the species belonging to the genera Meekoceras
and Hedenstremia had been partly revised by Grieshach. These were also illustrat.
ed by ten plates, and in addition unarranged material for cleven moro plates was
available. The work of ing the type-speci with the vespective illus-
trations and of sclecting the figures for ten more plates had still to he done. Nor
did T find A.v. Krafft's descriptions of new species ready for publication. Since
they were written our knowledge of lower Triassic Cephalopoda has increased

considerably. I only need mention (he beautiful monograph on the Triassic
®
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E. v. Mojsisovics ond by myself, but referred to the Per'minn by Pl'uh, Noetlin.g.
and A. v. Krafit. The reasons for placing it in the Triassic system will be stated in
mary concluding this memoir.

e .:: eh:r:eries of thfn-bedded limestones and shales between the layer with‘
Otoceras and an earthy limestone with brachiopod 0 il ie
Bittn.) 59 feet ahove the top of the Productus shales, a few fossils were io'mni~ by
Griesbaob, but were in most cases too badly preserved to admit of deternllnﬂtl?ﬂ.
They were, however, sufficient to prove the lower Triassic age of theA entire series
up to the limestone with brachiopods, which was correlated with the lower
Musohelkalk by Griesbach.

In 1883 the fauna with Ofocerae was also obtained by Griesbach from Khar
in Bpiti, from the beds immediately overlying the Kuling shales. A second fauna,
rich in cephalopoda, was discovered by the same author to the south-east of
the village of Muth,

The expedition of 1892, in which C. L. Griesbach, C.S. Middlemiss and
myself took part, led to the conolusion that at lenst two differcat ccphalopod-faunme
were contained in the series between the top of the Productus shales, and the
brachiopod-bearing limest with Rhynch Grie i, of the lower Muschel-
kalk. The Otoceras fauna was found to be the lowest, and restricted to
the beds, less than three foet in thickness, overlying the Produotus shales.
The younger fauna, corresponding to the faunn of Muth in Spiti, was dis-
covered in the upper division of the serics, reaching 24 feot in thickness. For
this upper division the term “Subrobustus heds " was proposed by myself in
1895, hut tho later discovery of tho truc layer of Ceratites subrobustus (=
Keyserlingites Dieneri Mojs.), in the Muscholkalk, has induced A.v. Krafft to

bsti the name “ II ia beds," which has sinoce been unanimously

accepted.

1In 1900 F. Noetling di: a third halopod-bearing horizon of lower
Triassic nge in the same region. In the section of the Shalshal cliff this horizon is
sitnated ahout 20 feet above the top of the Kuling shales, and is separated from the
Otoceras beds by a band of green shales and dark bluc limestone, of 18 feet in
thiokness.  Meekoceras Markhami Dicner was found to be its chief leading foasil.

The horizon of Meekoceras Barkhami, for which the term * Meckoooras beds*’
has heen proposed, is also known from S where it has been studied by A. v.
Krafft and B. . Haydon. Meekocoras Lil Krafft and Meek: Paraha
Dien. are its leading fossils in the section of Lilang. Itis only three feet in thick-
ness, and is overlaid by a thin-bedded nodular limestone  with Hedenstremia

Mojsisovics; Dien.

The a.eclinn of the Shalshal cliff in Painkhinda was studied in detail by
C. L (?rleslmch and myself in 1892 and by F. Noetling in 1900. 1 wish to call
the special attention of the reader to tho faot, that thero is a complete agreement

h?tween our observations regarding the actual sequence of the heds, and that we
differ only in their correlation.
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In the seotion of the Shalshal cliff the sequence of lower Triassio beds, accord-

ing to Noetling’s * last reports, is as follows:—
10. Hard, splintery, nodular Limestone, grey, thick bedded, with very thin layers of dark
ehale intercalatod, 60 feet (Niti limeatone).
9. Thin bedded, grey limestone, with regular partiogs of shale, having a total thickness of
25 feet.
8. Grey limestone divided into two bsnds by a shaly parting, very poor in fossils, 5 foot.
7. Dark olive-groen shales, with partings of concretionaty limestone near base, contain-
ing the main layer of Moekoceras Markhami Dien., havinga total thickness of 8 feet.
8. Dark blue hard limestone, unfossiliferous, }12 feetn
5. Dork olive-green shales, unfossiliferous,
4. Dark blue limestone, rich in Ophiceras tibeticum Griesb., 1 foot.
3. Dark, hard clay, thick-bedded, with a fow fossils in limestone concretions(Episagecerar
dalaélame Dien.), 2 fect.
2. Dark blue, hard limestone, with Ofoceras and numerous Lamellibranchiata, 1§ feet.
1. Dark thin bedded shales, with partings of concretionary limestone (Productus shales).

Nos. 2, 3 and 4 correspond to the Otoceras beds with the main layer of Ofoceras

Woodwardi at their base ; no, 7 corresponds to the Meckooeras beds. ‘The horizon
of Bhynchonella Gricsbachi has been included in the Hedenstremia beds (nos. 8, 9)
by Noetling, who draws the boundary botween the lowor Trias and the Muschel-
kalk at the base of the Niti limestone and that between the Triassic and Permian
systems above the limestone band with Ophi tibeti (no. 4).

In Spiti the marine lower Trinssic scotion is not less complete thanin Pain-
khénda, nearly all the beds having yielded detorminable fossils, although notall of
thom in the same section. The amount of rock that is practically unfossilifcrous
is cven smaller than in the Shalshal cliff.

‘I'ne following is a seotion near Lilang, which I have compiled from A. von
Krafit’s diary and from the notes published by H. H. Hayden in his memoir on
the geology of Spiti (Memoirs, Geological Survey of India, Vol. XXXVI, Pt. 1,

pp. 62— 67).
11. Nodular limestons, 60 fect (Nité limentone of Noctling).
) Horizon of Rhynchonella Grieshuchi Bittn.
. Shal imetono 0 toct{ Horian of Pecudomonctis himacea Ditte:

8. Grey abaly limestones and groy shales,

et} Unfosiliferons.

Hedenstramia Mojsisovicsi Dien., Xewodiscus

ehaly Tartings, 5 foet 7 inches. } nivalis Dieo.

6. Grey, shaly limestone, 7 inches. Poor in fossile. No determinable ammo-

5. Shales, 10 inches. nites.

4. Conerctionary limestoncs aud shales,
3 feet.

}Vny rich in Meckoceras.

- . Ophiceras Sakuntals Dien. and  Prendo-
3. Grey limestaves, L foot Sinctes. {0t b e,

2. Sandy limestone, | foot 7 inches. Unfossiliferons.
1. Ferruginoas limestone, 5 inches. Otoceras and Ophiceras dio. sp.

' F. Noetling :
Jubeb, £ Miner,, etc.

bec das Alter don Rimkin Paisr imalays, Neoes
gobd. XVIIT, 1004, p. 541, nad Lethma mesczcice, Vol, I Avitisebe ‘v, 108, 13715,
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Nos. 1, 2, 8 correspond to the Otoceras beds, no. 4 to the Meekoceras beds, and
nos, 5,6,7,8, and 9 to the Hedenstroomia beds sens. alr. of the Shalshal cliff,
A. v. Kraflt left the age of no. 3 doubtful, not being able to assign it definitely
either to the Permian or Triassic systom. On the other hand he included in the
lower Trias not only the horizon of Rhynchonella Griesbachi (no. 10), but even
the Niti limestone, on the strength of the discovery of two ammonites by Hayden,
which were referred to species of lower Triassic age. This question will be discussed
more fully in the summary at the end of the present memoir.

A similar section of the lowor Triassic rocks of Spiti in the hills 8. E. of Muth
has been published by Hayden (1. o. PL. IV). But lere, as in some other sections
in Spiti, ites of the ia beds occur b the entire series
of thin-bedded limestones and shales (no. 8), whereas the band of grey limestones
at the base, which has not yiclded any determinable fossils (no. 6), reaches nearly
4 feet in thickness.

To Hayden we owe the credit of the discovery in 1900, of the layers of
Rhynchonella G riesbachi and of Pseudomonotis himaica which had been overlooked

L]

previously.
1t is evident from all these seotions in Spiti, that tlic Mecckoceras heds are
more inti 1 stratigraphi with the underlying Otoceras beds,

following upon the grey limostones with Ophiceras without any sharp boundary,
whereas they are separated from the Hedensticemin beds by a band of rooks
which are practically unfossiliferous. Tn fact in none of the collections made
previously to 1899 had the fossils from the Ophiceras and Meekoceras horizons heen
kept separate. Thus the original horizon of numerous species, marked as coming
from B, (Otoceras beds Dicner 1897), in Griesbach’s and Mayden's twlleclio:s
oould not be fised with certainty.

In the following descriptions it will therefore be found convenient, to divide
the lower Triassic series of Spiti into two divisions, uniting in the lower division
the Otoceras beds and Meckoceras beds, whercas the Hedenstramia beds and the
horizon with Pscudomonotis himaica are included in the upper one.

Red limestoues with lower triassic ocphalopoda pointing to the Hedenstree-
mia beds of Spiti have also been discovered smong tho exotio blocks of Malla
Jobar by A. v. Krafft (E. B. No. 20).}

In Byans the Produotus shales have been stated by F. H. Smith to pass ver;
gradually by interstratification into a compnct mass of Chocolate Limestone. Ni
fossils were found in the passage beds. The Chocolate Limestone is very r’wr i
fossils in the Kalapani district, but near Kuti and Jolinka a band of snng b :
appears inAthc limestone, about 5 feet in thickness, This band and the nei«hbiun?cv
beds are rich in Copbalopodn, especially of the genus Sibirites. The strati :?
c.ll Q.T,.:{m:ce of this diccovery was recognised by A. v. Kraflt vnhin ’;l'
related this horizon with ‘ . .
e RM;I::, zone of Stephanites superbus of the upper Ceratite

! Notes cn the exotic blocks of Malls Johar, Memoirs, Geol. Sure e
+ General Report, Geol. Sure. Fudia, for 190001, g e i ol XSXUL % . 1.
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The Chocolate Limestone passes somewhat abruptly into the grey massive lime~
stone of the Muschelkalk, the basal beds of which, 2 or 3 feet in thiokness, are
often composed entirely of broken erinoid stems. In my memoir on the fauny of
the Llimflayan Muschelkalk ( Him. Foss., Vol. V, Pt. 2, P- 138) I have heen able
toshow that the horizon with Rhynch iesbachi is also d ped in the
seotions near Kalapani, butia & bed differing lithologically from the Chocolate
Limestone of lower Triassio age.

SYSTEMATIC DESCRIPTIONS.
A, AMMONOIDEA.

Genus: MEEKOCERAs Hyatt,

“The genus Meekoceras has been largely commented upon by Waagon and
Diener.  The first ioned author i 1 some very i changes into
the circumseription of the gonus, by soparating many types from Meekoceras and
placing them in other gonera. Diener, however, veinstated the genus in its original
wide range. As T agree in tho wmain with Prof. Dicner, I need not repeat the
points of the discussion ho deals with, but may refer the reader to the lucid states
ment in his memoir (Himdlayan Fossils, Vol. 11, Pt. 1, p. 126) and confine my-
self to explaining the few poiats, in which I differ from him.

“The genus Meekoceras was founded on threo species, ciz., M. aplanatum
White, M. Mushbachianum White, and . gracilitatie White'. The first of thesc
three speoies is based on two specimens. Waagen (Fossils from the Ceratite forma-
tion, Salt Range Foss., Vol. IL, p. 290) considered one of them ( White, 1. c. P1.
XXXI, fig. 1c) to be a difforent specics and genus. Ile renamed this specimen
Gyronites TWhiteanus, while he retained tho name M. aplanatum for the other.
As to the generic pasition of the latter Waagen came to no definite conclusion. Ho
pointed out that it is doubtful Whether it belongs to Gyronites or to Xennspis.

« Diener, on the other hand, leaves both specimons in Heekoceras, although he
was not certain whether Gyronites Whiteanus ought not rather be classed with
Danubites or with Ophiceras (L. . p. 29).

« T am going to siiow in the introduction to Xensdiszus, that all evolute types
with a distinct lateral sculpturo and two lateral saddles must be united with Xeno-
discus. A third charactor, formerly made useof in dofining Xenodiscus, ciz., the
length of the body-chamber, is of ton ionable a value to be applied advantage-
ously. Now, judging from tho illustration of Gyronites 1Whileanus, as given by
White, there can, in my opinion, bo no doubt that it agrecs pericotly with Xenodis-
cus.  As the lattor genus was proposed in 1579, i.e., before the timo that Hyatt's

' €. d. White : Triassic fomils from Southern Idsho. Fourth Anuaal Report of the U. . Geograph. snd Gieal.
Survey of the Territoriss, 1833, Pt. 1,p. 112, Pl, XXXI, fige. 1a, 13, 14 (vot le), 2a, 5, €. , Pl. XXXII fgs. 1u, 4,

od
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types of Meekoceras were described and figured (1683), the only correot °‘f““°‘::
adopt is to separate Gyronites Whiteanus from Meekoceras and to unite it Wi
iscus.!
ZM?:: regards the rest of the types of Meekoceras, I agree with Diener that they
should be left in the genus. Doubt could only arise with respeot to M. a,flauhm
(L. PL XXXI, fg. 1), which is more evolute than all the congenerio forms
described by White, and bears a few faint ribs near the anterior termination. But
there is no sufficient reason for separating this species from HMeekoceras, the sculp-
ture being too indistinot to be compared with that of either Tenaspis or Xenodiscus.

“ A point on which I differ from Prof. Diencr, relates to the subdivision of the
genus int 1 subg ding to di in the P
of tho auxiliary series. In this subdivision Diener follows Waagen, by classifying
8s subgenera certain groups of types which Waagen considered tobe genera,

“The lower Triassio subgenera of Meckoceras alluded to are Kingites, Koninc-
kites and depidites. Prof. Diener was no doubt perfectly right when he said that
‘Waagen's genera, in the family of Meekoceratide, are too narrowly circumsoribed
ir comparison with any other family of cephalopoda, and that a gencric difference,
founded on the developmeat of the auxiliary sories only, is not in accordance with
the general custm of the interpretation of the extent of single genera.

“I would go even further and say that differences in the auxiliary scries aro
even i i for the distinotion of subg. If subg like Kingites
and Koninckites were established, several of the Triassic and Permisn genera of
ammonites would likewise have to be subdivided. If this process were carried
out, it would lead to an unlimited splitting up of genern. But, apart from
this objection, Tam inced that tho sy ic value of diff in the
auxiliary serics has altogether been greatly overrated by Waagen, because they
are far from being defined sharply, as is evilent from Wasgen’s own classification.

“As to dapidiles, its generic designation, given by Prof. Waagen on p. 207
of his memoir on the fauna of the Ceratito Formation, runs as follows :—

“‘Its ausiliary series in the sutural line is comp-sed of many coarse and
unequally sizel denticulations, which aro arrnged in a completely irregular
manner, but never form rogular auxiliary lobes.

“Now if we compare the illustration of dapidites discus Waagen (1. o. PI,
XXV, fig. 2), we find that this specics shows a perfectly regular sutural line.
Its denticulations are neither very eoarse, nor arranged in a completaly irrogular
manner, but form three regular auxiliary lobes. ‘This fact is also evident from
Waagen's own description (p. 229), which runs as follows :— There are three
suxiliary lobes, which are very similar to each other.”

* Aspidites evolvens (P1. XXV, fig. 1) also shows great regularity, at least in
the character of the first auxiliary lobe, which is suhdivided by s modian Ppromi-
mence into two perfectly equal branches. Prof. Waagen introduced for this
species and a second one, idites Kingianus Waagen (1. c. Pi, XXXIJ, fig. 1)

! Sce introduction to Xemodiscws.
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8 special group of ‘dimeri’, which has *its first auxiliary lobe very regularly
divided by a secondary saddle into two symmetrical Lranches, each of which
bears two denticulations.”

“This definition of the group of dimeri is certainly well applied to Aspidites
evoloens, but does not agree with the figure of Adspidites Kingianus, since the
branches of the first auxiliary lobe of this species are only occasionally equal,
while as a rale one branch bears two, and the other, three denticulations, On the
whole the first uusiliary lobe of this species is not by far so regular in appearanco
a8 in dspidites evolvens.

“But apart from the fact, that, correotly speaking, the diagnosis of the group
of *dimeri’ does not suit Aspidites Kingianus, this diagnosis in itself is at variance
with the general characters indicated for the genus Aspidiles, which had been
originally propssed by Waogen for Meekoceratide with a very irregular series
of auiliary elements,

“Prof. Diener proposed a small change in the diagnosis of Aspidiles, as given
by Wangen. He emphasized the fact that in Kingites Waagen the auxiliary sorics
oonsists of a varying number of denticulations, whioh aro of unequal size and
stand all on the same level, whereas in Aspidites distinct auxiliary members arc
distinguishablo among a long row of coarse and irregular donticulations.

“'This diaguosis suits Aspidites superbus Waag, perfectly well, but if we
compare the othor specics of Aepidites described in Lrof. Waagen's memoir
doubts must again arise as to whether they can be included in Diener’s subgenus or
not. This applics not only to Aspidites evolvens and to 4. discus, for reasons
already statod above, butalso to depidites magnumbilicatus, in which ltter speci
only two irrogular denticulations, or radimentary saddlos, follow the first auxili
lobe.

“Many palimontologists will certainly oriticise the manner in which the
descriptions of Waagen and Diencr have been treated here, as oxaggerated. But
their distinctions of subgenera, or evon genera, of Meekoceratida have, indeed, been
based on such minute differences that we can only hope to arrive at a satisfactory
olassifieation, if every word of the original diagnosis is painfully studied.

“We now proceed to the genus Kominckites Waagen. Its churacters of
generic importance are desoribeil by Waagen (Fossils from the Ceratite formation,

259) ns follows :—
her, 13'1: Jeading featuro of the species of this genus is tho osistence of an
auxiliary lobe... vhich is neither of escessive breadth, nor .sl.:ows very Irregnl.nr
Jentioulations, and which is separated from the rest of tho ausiliary series by a dis-
i ili addle.”
""d.f"xnl:,‘,?:’ o dniu some strong objections against Waagen's classification with
nce to his diagnosis of the genus Koninckites. Ta the following species :—

refcrel

Koninchites vetustus W. (1. c. PL. XXVIL, fig. 4),
volutws W. (I e. Pl. XXVIII, fig. 2),
Percherei W. (l. c. Pl. XXX, fig. 1),
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K oninchil idsonianus W. (I. c. PI. XXXIIL, fg. 4),
B o . (. 4. XXXV, . O,

ili is so very small and indistinct, that it is really difficult
::editri:gumi:i ::d::m the res:yof the denticulations as & pn{per sutural element.
This remark applies especially to Koninckites volutus m:nd K. impressus. , .

« Another point to be mentioned is tbe following. "l.‘lfe~ sutural .u}e of
Koninckites gigas Wang. (1. ¢. PL XXXI, fig. 2¢) shovrs' an ausiliary lobe: which is
just as broad as the s-cond lateral lobe, but is crld{ntly not. conndfredl by
‘Waagen to be of cexcessive breadth. If this species is inoluded in Komnck’:le.
—why, we must necds ask, has Aspidites magnumbilicalus Wtu.g. Q. e I"IA XXVI,
fig. 5¢) not been placed in the genus Koninckiles, as its auxiliary lobe
is aiso exactly asbroad as its second lateral lobe? It might be urged that the
fiest auxiliary lobe in depidites mognumbilicatus is more irrczular, but an cqually
jerezular auxiliary lobe is also noticed in Koninckites Vercherci Waag. (1. e PL
XXX, fig. 1), which has not prevented Prof. Waagen from uniting this specics
with his genus Koninckites.

« With as equal reason as Koninckites gigas, Meekoceras pulchrum Waag.
(L e. PL XXIX, fig. 1¢) might bo included in Koninckites, Its auxiliary lobe

regular, marrower than the second lateral lol quently not of i
breadth —and is followed by an auxiliary saddle, which, although very small,
is scarcely less indistinet than in K. Davidsonic

«Such sharp distinctions as were male by Waagen are only possible, when
single specimens of each specios only are available for cxamination. ITow dan-
gerous the sharp distinctions introduzed by this learn-d author are, way be
gathered from the great il between  Koninckites gigas and Aspidit,
Kingianus, deseribod in his momdic (Pl. XXX, fiz. 2 and PL. XXXII, fig. 1).
The two specimens classed with two separate genera by Waagen nre so very s
lar, that I canuot se: zay reason why they should not belong to the same species.
The very slight diff in the of the umbilical lobe oan easily bo
due to different degrees of weathering. But supposing them to be original, I very
much doubt whether a specific distinotion could be formed on them. In support
of these remarks I may refer the reader to tie variability of the sutural lines in
Meekoceras Markhami, Meekoceras spitiense and M. alterammonoides.

“ Prof. Dicner’s dingnosis of the subgeuus Koninckites is, if strictly inter-
preted, at varianco with that of Prof. Waagen. Diener Pproposcs to unite in Kon-
inckites those species of Aleek in wbich tie devels
bas advanoed to the individualisation of the first auxi

of the ausiliary series
ary saddle and, in some
forms, even to that of a second auxiliary lobe. According to this dingnosis Heekos
ceras pulchrum Waag. and M. varians Waag. (L c. Pl. XXIX, fig. 3) would alo
bavo to be classed with Koninckites, as in both species a dislinct‘luxilitry saddle
is present,

“Waagen’s distinotion between Meekoceras
It is only u matter of individual tasts, whether

and Kingites is still less justified,
in a row of unequal denticulations
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the first auxiliary lobe should or should not be considered a distinct sutural clement.
If we compare, for instance, the umbilical lobe of Meekoceras Hodgsoni Diener
(Himalayan Foss.,, Vol. 11, Pt, 1, P VI, fig. 1) with that of Kingites Paraha
Diener (1. c. Pl VI, fig. 2, VIL, fig. 8), we must needs adwit that the small differ-
cnce existing oannot be sufficient to justify a generio distinction. The close
affinity, which, according to my opinion, really exists between these two forms
does not become by any means clearer, but is on the contrary obscured, by placing
them in two ditferent subgenera.

“This muoh may suffice to show that the subgenera in question are not oircum-
seribed in a very satisfactory manner. It is self evident that we find ourselves on
very unsafe ground, as soon as we try to make use of these subgeneric designations
in determining any new species.

“ A way out of this dificulty would be to propose a new scheme for tho sub-
dirision of the genus Meekoceras. Secing, however, the small success arrived athy
my two distinguished predecessors, I can hardly find the courage to try so difficult
a task. Moreover, tho materials at hand are too limited to nfford enough new points
of view. I thercfore prefor to abstain from a new classification, leaving the fulfil-
ment of this task to other p i It seoms not i ible t2 arrive at
clear definitions, provided that more materials are availablo.

“On the other hand it cannot e denied that in each of the subzenera spi-
dites, Koninckites, Kingites, and Meck 8 8. cortain types are prosent, to
whioh the subgeneric defiaitions of Prof. Diencr are perfeotly well applicable, and
which, morcover, are so characteristic, that it secms impossible to unite them with
types of other subgencra.

“Without maintaining Waagen’s gencra of Meekoceratide, tho subdivisions
proposed by Prof. Dicner can be made use of in arranging the Mimalayan species
of Meekoceras in soveral more or less roughly defined sections. Ido not propose
to follow Prof. Dicner in evory detail, but the four following groups of forms may
be distinguished, acoording to the general arrangement of their sutural lines: —

«1, Types with broad siphonal lobe and narrow umbilical lobe. I propose to
call this section, which corresponds to Meckoceras s. &.,and Kingites Waag., Group
of Meekoceras Varaha Dien.

2, Types With broad siphonal lobe and broad umbilical lobe, consisting of a
row of irregular poiuts. This section corresponds to Waagen's genus Aspidites,
and I propose for it the name : Group of Meckoceras spitiense.

«3. Types with broad siphonal and broad umbilical lobe, in which ono of the
points is more or loss distinguished from the rest by its greater size, The point is
cither entire, then resembling a true saddle, or it is subdivided by denticulations,
This group, which corresponds to the genus Koninckites Waag., I propose to call :
Group of Meekoceras Yudishthira Dien.

« g, Types with narrow siphonal lobe and narrow umbilioal lobe. The dontica-
lations of the lateral lobes are generally very delicate, or the lobes appear in part
even geniatitic. This group includes certain types classed by Waagen witlza hi

c2
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. N fig. 1, G. frequens Waag.
B G (€. e T (5 poorie W15, P
l}i;i;llgﬁg. 3), which is presumsbly identical with Oyronites frequens. For this
group I propose the name : Group of Meekoceras discifo ”""l“' in its siphonal

*Qpe specimen in the collection, Which has peculiar features in i lI"l
lobe, must be regarded as an isolated spcoies, and has thereforc not heen included
i bove groups.
" m:‘y IO:l::t.:i; fromggivi':g any more detailed description of these sections, as they
are not sharply defined, but pass more or less into each other. Cases vn.ll always
ocour, in which doubts may arise, as to whether the one or the other group is present
and where the classification is more or less a matter of personal taste. 8o, for
instance, it might be doubted whether Meekoceras tenuistriatum nov. sp-. should be
classed with the first or with tho second group, the umbilical lobe being broader
than in M. Paraha, but not as broad as in 3. spitiense. Meekoceras alterammo-
noides might with equal right be classed with group 1 or 8. One of my specimens,
by which this species is represonted, has a rather narrow umbilical lobe without a
distinetly individualised saddle, while in the second this saddle is present and the
umbilical lobe is broader. "

I have quoted A. v. Xrafit’s iutroduction to Meekoceras in full. Since
those notes were written (1901) two important memoirs have been published, in
which the classi ion of the Meck ide was j d to a thorough revision.

The first to undertake this revision was Frech (Zethea Paleozoica,
Vol. II, Dyas, p. 630—638 aud Lethea Mesozoica Vol. I, 2 Lieferg., Romarks to
PL 2: ). 1Le proposes to drop the family of Meekoceratide, altogether, and
even rcjects the name of Meckoceras, because in Hyatt’s original desoription mot
only had the three American species from the lower Trias of Idaho been included,
but also several foreign speoics, assigned later on to Balatonites, Xenodiscus and
Dorycranites. There being no difference whatever between the two groups of form
distinguished as Meekoceras and Prionolobus by Waagen, he chooses tho latter
pame as the generic designation of the species hitherto united in Heekoceras.

The gencra of Meekoceratide distinguished by Waagen are divided by Freoh
between Ophiceras, Prionolobus, dspidiles, Ambites, G yronites and Kymatites,
while the species from tho Salt Range, which had beon identified with Lecanites by
Waagen, are all united with Ophiceras Griesb. In Prionolobus he includes the
more evolute types with slowly increasing whorls, faintly developed ausiliary
elements, and \\:ith a body-chamber measuring more than one-half of o volution in
length. Atpirlfle:, in the oircumseription proposed by Frech, compriscs the in-
volute types, with strangly developed auxiliary olements, with rapidly increasi
whorl;:';:lw\; I:: n‘ ‘lfody-ohafvlberhnlznsnring only one-half of a volution in length,

Jouinckiles Waagon in which species belonging either to dapidites (.
:é’:’a‘gd:;“::::":c:.; 0:’ Prionolobus (K 9igas, K. volutus), have been m‘?xdod llp(by
AW“‘,‘ s P']v ted a group, K.mytlu Wu.g. Tepresonts the adolesoent stage of

# Broptychites and Clypites are special groups within this latter genus,

3
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TThe second memoir dealing with the classi of the Waag.,
is the monograph on the Triassio cephalopod genera of Awmerica by Hyatt and
Bmith (United States Geol. Suroey Prof. Papers, no. 40). It is so much the more
important, because the classification proposed by theso two distinguished authors
hn been based on personal re-cxamination of all the original types of Meckoceras

discovered by White. I have the satisfaction that they agreo with my own views,
as explained in my memoir on the Cephalopods of the Himilagan lower Trias
in 1897, in almost every point of importance.

All forms agreeing with any one of the three species Meekoceras aplanatum
White, M. MUushbachianum Wh. and M. gracilitatis White, which had been
previously described ia 1879, are regarded by thom as belonging to the genus
Meckoceras in a broader sense. The two authors are certainly right in remarking
that the attempt to substitute the name of Pﬂmlobu for that of Afeekoceras
is contrary to the rules of Four sub are
distinguished within this geous in a broader sense, namely :—

1. Meckoceras sens. str. (type M. gracilitatis Wh,)

2. Gyroniter Wasg. (type G. /requens Wang., corresponding to J. aptanatum Wh,)

3. Kominckites Wang. (type K. votustus Waag., corresponding to M. Mushbuchio-
num Wh.)

4. Prionololus Waag. (typo P. utaous Waag., corcesponding to P. Waageni Hyatt
and Swmith,)

Aspidites Waag. {typo 4. superbus Waag.) is allowed to stand as an inde-
pendent genus, because it is dilferent from any speoies included by ITyatt under the
original description. Clypiles is also oonsidered as a proper gonus, on account of
the simple arrangement of its auxiliary seris and of the development of adventi-
tious lobes.

As is evident from a comparison of all these different attempts to arrive at a

i ification of , no other gonus of Triassic ammonites
pears to lmve been treated so variously, and to offer similar difficulties to its distri-
bution among different groups. Nowthe task devolves upon me of indicating a
way out of this confusion. N

That the genera of ide cannot bo maintai in the narrow cir-
oumscription proposed by Waagen, is pretty certain. The mujority of them at least
must be united in one genus, for whose denomination we have to choose between
the names Meckoceras or  Prionolobus.  According to the strict rules of paliconto-
logical nomenclature there is only onc decision possible, and this is in favour of
the first alternative. As has been rcmarked by Hyatt and Swith, three American
species of the genus were fully described and figured as Heekoceras in 1879, and
one of the three was certainly the type. “The fact that later writers have ex-
tended the genus Meekoceras to take in heterogoncous eloments, does not invalidato
it. If any such rule in nomenclaturo should be accepted, almost cvery genus of
ammonites would e thrown out and new names substituted ” (1. ¢. p. 143).

From A. v. Kraflt's own desoriptions we can see that, in almost each of the
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subgenera distinguished among the genus'll(ekch{wl in a broader sc}nw; 4'-‘9';1‘“'.0
types can be found, to which the rubgeneric definitions proj ose:l by n})‘sf h;n
1897, “are perfectly well upplicable, and which, arc 0. that
it seems impossible to unite them with types of other subgencra.

A.v. Krafit chieBly objected to the introduction of subgenera, bucause he found
it impossible to give a diagnosis of each subgenus, whick .would suit all species
included, and still leave the subgenus sufficiently diffcrentiated from the others,
But there are many groups of ammonites in which this theoretical demand cannot
be fulfilled, and in which we needs must make use of a rather arbitrary or artificial
separation.

In each of my subgeners proposed in 1t97, there is a type which agrees
exactly with the disgnosis of the subgenus. In giouping all the Himilayan form
desoribed by A. v. Krafft around those subgenerio types, we shall be able to arrive
at a satisfactory classification. Such new forms as canvot be compared with any
of them, will have to he united in new groups, or considercd as isolated species
of Meekoceras in the broader sense.

‘This way out of the difliculty oonuected with tho detcrmination of Indian

ide is a mere prelimioary di and not a sy i
ment of all the speoios, as I shull not extend my rescarches beyond the subdivisions
of the Him4layan forms of lower Triassic age.

The examination of A. v. Kraflt’s abundant materials, together with tho results
of the palwontological work accomplished by ¥rech, Hyatt and Smith, induces me,
howover, to propose one important alteration in my previous classification of the

of . Fhe two sub, Kingites and Pri will be
dropped, the dilerences in the arrangement of their auxiliary series being too in-
sufficient for a subgencric distinction.

Kingites and Prionolobus had been proposed by Waagen for the accommoda-
tion of species with a row of auxiliary dentioulations standing all on the same level,
whereas an individualisation of the first auxiliary lobe within this row is considered
as a leading feature of Mfeekoceras s, 5. As will be shown in dotail from A. v,
Kraffv's descriptions of sevoral new species of Meekoceras from the lower Trias of
Spiti, these differences are not even of specific importance, being subject to indivie
dual variation (compare the description of 2fe Markhami Dien.).

On the other hand I am not inclined to follow Iyatt a1 d Smith in separating
the evoluto species with low whorls as Gyroniles from the typical shapes of Meeko-
ceras, finding it impossible to draw any boundary Letwcen the types allied to
either M, ilitatis or M. apl Nor did 1 deem it appropriato
to separate dapidites from Mleckoceras as n proper genus, as has been suzgested by
those two eminent authors. The speoies grouped round Aspidites superbus Waag.
are conuected o closely with come of the types included in Kingites by Wangen
that they cannot be conceded more than subgeneric rank. !

Mot of the llimdlayan species of e a i i "
found redesoribed in the foll \fi‘:g ekoceras, described piev ously, will be

14
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The number of new species is very considerable. Most of these come from
Spiti, where a rich fauna of Meekoceras is met with in the lower division of the
lower Trias. ‘The horizon of M Markhamsi, di in Painkhand
(Shalshal cliff) by Noetling, appears t» be much poorer in species, although it is
rich in individuals

In his introduction to Meekoceras A. v. Krafft has added a few remarks as to
the probable derivation of this genus. I again quote his original notes in full
although I do not entirely agree with his viows.

“T thiok thore can be little doubt that Meekoceras is a descendant of Ophi-
ceras, and more particulrly of the type with a marrow umbilicus, which is
represented by Ophiceras Sakuntala Dien. The figures of this species in Prof.
Diener's memoir, Pl. X, espeoially figs. 2, 3 and 7, show this affinity in a most
striking manner. Diencr himself remarks (p. 100), that Ophiceras is so vaguely
separated from Meckoceras, that, with the oxception of Griesbach all the authors
who have treated this subject, have either united the two, or, if any, as for instance
Waagen, considered Ophiceras to be a proper genus, he did so on the supposition
that an adventitious lobe, which does not exist in reality, was present.  For all that,
Diener maintains the genus on the grounds of a concentrio striation, restricted almost
exclusively to the internal cast, and ecither quite absent, or very indistinet, on
the surface of the shell. e concludes, that, owing to this character, Ophiceras
differs from Meckoceras, and is brought into close anity with the Gymnitine.

«Now, T have observed a spiral striation very similar to that of Ophiceras
in several specics of Meekoceras. The striation is on these, too, practically confined
to the cast, and is scarcely perceptible on the surface of the shell. The striation
was observed on the external part only in one instance, but generally it is confined
to the lateral parts, chiefly to the middle region, where the stria run along a more
orless prominent spiral groove (compato the description of AL. lilangense.) This
being so, the difference between Ophiceras and Meekoceras bocomes more or less
obliterated.

«T agree with Dicner, when ho regards Flemingites as allied t> Ophiceras, but
this does not preveat Meekoceras from being anothor branch of the descendants of
Ophiceras.

«In short it appears to m-, that the latter genus is the ancestor of two differ-
cnt groups of types, one leading to Flemingites and the other to Meekoceras,
While the former may be supposed to have branched off from types with wider
umbilioi and a stronger lateral sculpture, the latter appears to be derived from
the smooth types, with narrow umbilici, rep by Ophi Sak
Dien.

“his aloae would be suffioient to maiatain the genus Ophiceras, but there are
also the following reasons for doing so. The genus as a whole could not con-
veniently be classed with any other. It lias been demonstrated by Dioner, that all
the different species of Ophiceras are conneoted very closely by transitional forms.
They cannot therefore be divided up into several sub-genera, and further they all
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have the marked spiral striation in common, which, Ithough similar (o.ﬂmt ‘fn
discus and 7 is more p: d, and is distrib ‘more
over the whorls.”

Genus : MEEEOCERAS (sensu stricto) Hyatt.

The type of this genus is Meckoceras gracilitatis White. In this genus are
united the majority of species whioh have been divided by Waagen among the
genera Meekoceras, Gyronites, Kingites and Prionolobus. In Waagen's genus
Gyronites 1 propose to include provisionally such species as have no distinct lateral
sculpture, namely :—

Gyronites frequens Waagen (1. . p. 292, PL XXXVII, f. 1.7).
»  coolcens Wangen (1. c. p. 205, PL. XXXV, fig. 7).
,  awperior Waagen (1. c. p. 204, PL XXXVII, fiz. 6).
s vermiformis Waagen (. c. p. 305, Pl XXXIX, fig. 1).

It will be found that all these species agree, as regards their involution, with
one of the original types of Meekoceras aplanatum White.

It must, however, be borne in mind, that all thesc species are very diflienlt
to separate from Ophiceras Gricsh. by reason of the uncertainty of their distine-
tive ters. The di ic mark of Ophiceras, the spirl striation, appears
only on the cast; and as it disappears when the specimen is poorly preserved,
which is the oasz with nearly all the examples from the Jower Cerntite limestone,
some of the species, which have been assigned to Gyronites by Waagen, may
really helong to Ophiceras.

‘The same remark applics to some of the species described by Waagen under
the generic name of Prionolobus, which have no distinet latcral sculpture. They
are:—

Meckoceras (Priono’obus) atavum Waagen (1. ¢. Pl XXXIV,
" (Prionolotus) rotundatnm Wasgen (ibid, fig. 1-3).
” (Prionolobus) sequens Waagen (ibid, ig. 5).

Aeckoceras rotundatum must roceive a new specific denomination, as the
name had already been applied by E. v. Mojsisovies to one of his Siberian species,
A. v. Kraflt proposes to call this type Meckoceras Waageni.

A considerablo namber of species, which were describel by E. v. Mojsisovics
from the Olenek beds of Siberia, under the generic name of Xenodiscus, should he
included in Meckoceras and scpavated from Tenodiscus, as they do not agree with
the tspe of the lattar genus, Y. plicafus Waagen. N

On the other hand Meekoceras falcatum Wangen (L e. Pl XXXVI, fig. 4)
must be excluded from Meckoseras and placed in Xenodiscus, ‘The reasons for
doing so will be stated in the introduction to the genus X

. The Himélayan species of the genus Meekoceras have been divided by A. v.
Krafft into the groups of 2f. Zarahe and 2f. disciforme. 1 do mot oomi.de;

fig. 1).
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these groups as proper subgenera, the differences between them being too
slight, and not promiuent in all the species described by A. v. Kraflt, espcoially
the narrowness of the siphonal lobe, which is considered as onc of the leading
features in the group of . disciforme by that learned author. Nor is the
umbilical lobe narrower in the group of M. Paraka than in some species of
Koninckites or Aspidites, which correspond to A. v. Krafit's groups of X,
Yudishthira and M. spitiense.

Besides the Himflayan types desoribed below, A. v. Krafit proposes to
inolude in his group of Meekoceras disciforme omo of the Salt Range species
described by Waagen as Lecanites psilogyrus (L o. Pl XXXIX, fig. 5). He

inced himself, by an ination of the type-speoi that on the reverse of
the side figured denticualations ocour at the base of the principal lateral lobe.

* This speoies "’ he writes “ occurs along with Gyroniles frequens in the lowest
bed of the lower Ceratite limestone and may be supposed to be specifically identical
with Gyronites frequens. Lecanites planorbis Waagen (L c. Pl. XXXIX, fig. 3)
may also belong to Meekoceras, viz., to the group of M. disciforme. The sutures
of the typo-speci aro too much to ascertain whether denticulations
were originally prescat or not.”

A. v. Krafft further inoludes in the group of Meekoceras disciforme two
types, described by Waagen as Ambites discus and Ambites magnumbilicatus
(I ¢ PL XXI, figs. 4, 5,6). His reasons for doing so will be explained in the
description of Meekoceras cf. discus Waag.

Among the Meckoceratide of tho Ceratite formation (Salt Rango) the
following speoies are good representatives of HMeekoceras 8. 4. : —

M. Koninckianum Waagen (1. c. p. 245, Pl. XXVI, 6. 6).

., pulchrum Waagen (L. e. p. 219, Pl XXVIL, fig. 2, 3, XXIX, fig. 1).

. varians Waagen (L. o. p. 247, Pl. XXIX, figs. 2-5).

»  plannlatum do Kon. (Waagen 1 . p. 255, Pl XXIV, fig. 2, XXXIX, fig. 2,
XL, 6g. 1).

The number of species from the lower Trias of the Himalayas amounts to 22,
among them 15 being new.

MEeERoCkBAS Varaua Dicner. Pl II, fgs. 2-6, XIV, figs. 7, 8.

1695, Mcckoceras (Ringites) Varaka Disuer, Trisdinche Cephalopodoafaunen der ontaibirischen K
provinz; Méwolres Com. géol. de Ia Rusio, St. Pétersbourg, XIV, No. 3, p. 62, PI. 1, 6.

1696, Meckoceras (ingites) Varaka Dicner, Mittollangen usber teiadivshe Cephalopodenfauncn von der
Tsouri Bacht und der Insl Russki, Sitzgsber. Eels. Aksd. d. Wiss. Wicn, matb. oat. Kl.
CIV, Pt. 1, p. 270.

1897, Kingites Varaka Diener, Himalasen Foss., Palnont. Tnd sr. XV, Vol. 11, Pt. 1, The Cephalepols
of tho lower Trias, p. 143, PL. V1, 6g. 2, VIL 6g. 6.

“ Measurements of four specimens from the horizon of Meekoceras Markhami,
at the Shalshal cliff in Painkhanda :



HIMALAYAN FOSBILS.

18
1L 1L L v,
D 21 mm. 345 mm. 6 mm. 59 om
u 2 + 5w 7w
A m . 1’ . 24 0, N,
c 5o 95 . L 18,
) 105 Xy 92 42
o
A 22 z o1
[
“ The ts of & tion of the speci Pl XIV, fig. 7, from
the Meekoceras beds of the Bhalshal cliff, are as follow:—
D = 44 mm. 4 = 168 mm. 4, = 6 mm.
U = 43, v = 15,
A = 9235, a = LE T 3 = 32,
c = 1u , ¢ = PO 4 = 2,
1 e 18, io= -
D -3 4 . 2
T o= o T n2
A - a - L .
¢ 213 5 237 b 15
L 15 3 = g
T = 7 114

« The development of the species is as follows :—

« Height and thickness.—Earliest whorls globose. At 2 mm. diameter
approximately as thick as they are high, but the minute dimensions allow of no
exact mecasurements. At a diameter of 6 mm. the height exceeds the thickness

ly. Still more d is the di at the end of the penultimate
volution. Thus the species undergoes first a change from thick into compressed
volutions. During the further development the whorls again grow slightly
thicker.

“ i thick: In the i whorls situated about the middle of
the height of the sides, shifted nearer tho umbilicus during the growth.

“ Umbilical edge and wall.—Neither edge nor wall present in the youngest
whorls. 'Wall high, with & comparatively sharp edge in the adult stage. In the
gerontio stage the edge graduslly becomes rounded, but the height of the wall does
not decrease.

“ Exzternal part.—In the youngest stage whorls broadly rounded, sequiring
sharp edges in the adult stage. These are well pronounced up to about the end
of the cbambered part in full grown specimens and become obtuse on the body-
chawber.

“ Amount of involution.—8lightly decreasing.

“ Sculpture.—The shell is covered with very delicate faloiform stri
folds on the cast run parallel to these and are strongest in the middle n;mu: o?t;
halEof the lateral parts. The lateral sculpture occasionally orosses the external
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Ppart, produoing a somewhat wavy outline of the specimens. This character is best
seen in Diener's type speoimen from the Shalshal cliff (L c. PI. VI, fig. ). Most
specimens have the external part entirely smooth.

“The adult stage is charactecised by a thread-like callosity Tunning along the
marginal edges.

“ Length of the body-chamber.—3forc than one-balf volution. No exact
measuroments obtainable, as the shelly test has been preserved in most examples,

“ Sutures.—The sutnres of Prof. Diener’s type specimen have been refigured.
Special attention may bs drawn to the variability in the details of the umbilical
lobe, which is illustrated by a number of drawings. Fig. 6 on PL. IT, represcating
the umbilical lobe of the fragmentary type specimen illustrated on Pl. VII of
Diener's memoir, is the most aberrant type in this respect.

“ Geological position. Locality. Number of specimens ezumined. —Horizon
of Meekoceras HMarkhami, Shalshal cliff, Paiokhands, 30, coll. Noetling; horizon
of M. lilangense, 1 mile N. of Lilang, Spiti, 7, coll. Krafit.

“ Lower division of the lower Trias (Qtoceras beds in the old interpretation),
8. E. of Muth, Spiti, 1, coll. Hayden; N.N.W. of Kdgd, Spiti, 1, coll. Hayden;
5 miles 8. of Ensa, 2, coll. Hayden; Kuling, Spiti, 8, coll. Krafft.

*“ Lower 'Trias, Jolinka E. G., Byans, 1, coll. Smith.

“ Remarks.—Diener states in his description of Meekoceras Vuraha that there
is a distant similarity with Kingites lens Waagen {Cératite formation) L. c. Pl.
XXVI, fig. 4], but he noticed also that there are esseutial points of differcnce.
‘The examination of a large number of specimens of 1. Parahe conlirmed his
statement that the two species are not identical.”

1 have only to add to A. v. Krafft's notes that the variability of the sutural
Line in this species affords a strong against the advisability of i
Heekoceras and Kingites. Aocording to Waagen the only distinctive feature
between the two genera is the presence of a well marked auxiliary lobe, within a
row of irregular umbilical denticulations, in Meekoceras. Now, if we pass in
review the sutaral lines of Af. Paraha as illustrated in figures 3, 4, 5, 6 on Pl. II
and fig. 8, on PL XIV, the umbilical lobe forms a straight row of irregular denti-
culations, among which no proper lobe can be distinguished in the specimens
PL II, fig. 5, aud XIV, lig. , whereas in the specimen PL II, fig. 3, a delicately
serrated lobe is marked off from the rest of the denticulations. The specimens illus-
trated on Pl 1L, figs. 4 and 6, ore transitional shapes, the scparation of the auxi-
liars lobe from the umbilical dentioulations being murked less distinetly. If we
were to follow Waagen, we should be obliged to distribute the specimens, which in
all the rest of their characters are clearly identical, among two genera, whereas it is
certainly more appropriate to unite them in the same species. )

Among the American species of Meekoceras, it is Meekoc. gracilitatis Wlu.u-,
the type of the genus, that, according to my view, appears to be so nforly allied
to the present form, that the question whether it is not even identical, may be
raised.

D2
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1ability i tation
Meckoceras gracilitatis shows, it is true, 8 gu:ur va s :nhty ::hv;;:-.:::e 'n::h
can types
. Varaha, but there are at least some meri ;
;I;leﬂaha axm ‘in the minor details of shape, involution and nenlgtur:,a :T.:lm“;
m.u this w; ueed only compare the speoimens figured on !’l. 11, figs. l-ln 5 L Tk the
types of M. gracilitatis figured by Hyatt and Smith on Pl XII, fg. 11,2
1’ylp LXX, fig. 4, of their monograph of the Triassio Cophalopod genera of Ameno'-.
'I'h‘e nuxiihry series is more sharply defined from the second luurn! w.ld.le than n;
M. Varaha, but this is, indeed, the only constant feature of distinction that
have been able to find between these two species. . .
."l{eelmcxral Paraha and M. gracilitatis are oertainly so cl?lely allied that
\with a less narrow ciroumseription of species they might be considered as mearly

identical.

9. Meeroceras MargEAMT Diener. Pl XI, figs. 1-5, XII, fige. 1-3,
X111, figs. 1-6, XIV, figs. 4, 5.

1607. Proptychites Markhami Disner, Himk\. Fors., Palcont. Ind., ser. XV, Vol. I1, P1. 1. Cephalopola
of the lower Trias, p. 76, Pl. VI, fige. 4. 0.

1001, Meekoceras Noctlingi A. v. Krafft, In Gricsbach, Geol. Barv. of Indis, General Repart, 100-01, p- 30.

1001, Meckoceras Noctlingi (v. Krafit) Noctling, Deltrmge zor Geologle der €alt. Hange, Neoes Jahrb. f.
Mio. ete. Bellage Bd. XIV, p. 406.

1008, Prionolobus Noctlingi (v. Krift) Noctling, Ucber des Alter der Otoevras Schichten von Rimkin Paiar
Neaes Jabrb. £, Min. cte. Beiloge Bd. XVIIL, p. 648.

This speoies was described as Meekoceras Noetlingi by A. v. Krafft, who failed
to discover its identity with a form which had been described by myself in 1897,
from the lower Trias of Kiunglung E.G.,! as Proplychites Markhami. 1 inoluded
my two specimens in Waagen’s genus Proptychites, because they seemod to agree
best with some of Waagen's 8alt Range types of Proptychiles in the oharacter of
their sutural line, which had the margins of the saddles serrated up to the middle
of their height. As has been demonstrated by A.v. Krafft, the species is not
provided with globose inner whorls and must consequently be grouped with Meeko-
ceras. .
Mr. H. H. Hayden was the first to discover the identity of Propfychiles Mar-
khams Dien. and Meekoceras Noetlingi Kr., when revising A. v. Krafft's manusoript.
In my memoir on the age of the Otoceras beds of Painkhanda (Centralblatt f.
Min. ete., 1903, p. 8), I stated his identification of the two species, which was
afterwards acoepted by Noetling in his “ Asiatisohe Trias” (Lethea Mesozoica,
Vol. I, Licfg. 2, 1905, p. 149). '
. The rich m.n ials collected by Noetling and Hayden enabled A. v. Krafft to
in’s an exh ptior of M Markkami. In his notes the latter
]nnommlhnn has been substituted for M. Noetlingi, but otherwise they have been
left unchanged.,

! B. G.=Encamping Greand.
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“ Measurements.
1 1 L 1v.
PLXL8g.2  PLXL6g3.  PLXIV,8g.5. PLXIIL fg.2.
D . . % mm ca 67 mm 123 mm  om. 163 mm,
v . .8, 12, 28, »
A . L M5, ca 88, 5, %,
c . .15, 23, 38 LI
D
v - - 65 cca. 538 439 coa 509
A
c - - 18 ca 148 152 16

“Fig. 2 on Pl. XI represents the oross-section of a large specimen from the
Meekoceras beds of the Shalshal oliff (Painkhands). The measurements of this
seotion are as follow :—

D =ca 168 mm d =74 mm 4, = 95 om,
U = 8, u = 85 , = 03
A = %, s =3 = 53
c = 40, e =2 = 32
I = 28, i =105 ,

D y d_ .

T o= w500 $=57 =1
A p a . ¥
L= 18 3 =10 = 165
2= g 8o

1 196 P =1

8, =23mm ¢ =19 mmﬁ: = 121 mm.

“ The specimen is somewhat damaged, so that D is not distinotly measarable,
The above value of D is caloulated and is, I believe, very nearly ocorrect. Tho cal-
oulation was oarried out as followa :=—

D=A+U+A =74 4 52 4+ 565 = 1026,

* The development of the species is as follows :—

‘* Height and thickness.— Barliest whorls thick, nearly globose, but the height
exceeding the thickness as soon as a diameter of 8 mm. has been reached. Adult
stage strongly compressed. The most compressed whorl is that which measures
27 mm, in diameter. After this the whorls again grow thicker, although very
slowly.

"”Karimum thickness.—Situated in the youngest volutions in the middle of the
sides; shifts in the half-grown stage to the vicinity of the umbilicus and moves
back to its first position in the last whorl. In all full-grown specimens the lateral
parts are slightly concave outside the greatest thickness.

“Umbilical margin and wall.—The lateral parts descend to the umbilicus in a
curve, which is flat in the young and strongly rounded in the half-grown whorls,
‘whercas the curve seen in the last volution keeps midway betwoen these two
extremes.
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« Baternal part.—At frst highly rounded, becoming gradually broadly round-
o, with very obtuse marginal edges. Sometimes, however, the bighly rounded
siphonal area persists up to the adult stage. _

« dmount of involuti i 3

g very g
«To confirm the result obtained from the above cross-scction, I measured also
as many as possible of the entire speci in the collections with satisf: +4
results.
« Height and thickness.—As the smallest entire specimen measures as much
as 39 mm. we should expect that all of them should show the features of the whorls
larger than 27 mm. in the cross-section, viz., that the volutions should grow thicker
towards the body-chamber. This is actually the case. In all entire specimens the
. i volution is invarit more p d than the last one. This differ-
enoe is especially well pronounced in specimens provided with their body-chimbers.
A comparatively thick body-chamber is therefore one of the chief characters of this
species.
«Jtis further in agreement with the mode of development of the present
species, that small specimens are, on the whole, more compressed than large
ones. In six out of seven specimens, with s dismeter ranging from 39 to

100 mm., é is 1'6 or more, up to 172, while of six out of seven specimens, ranging

in diameter from 104 to 164 mm,, % is 16 or less, down to 141

“In order to show the approximate limits of variation, I'may mention thut

there is an lly thick specimen of small dimensions, ponding to a

dismeter of 67 mm., & being approximately 143 (specimen II, ahove), and
on the other hand an unusually compressed specimen of large size 104 mm.
in dismeter, & being 167,

“ dmount of involution.—The of entire sp
lead to the same results as the ination of the above tion. In scven

specimens, with a diameter ranging from 39 to 100 mm., % is 57 or more, up

to 847, whereas in eight specimens out of ten, ranging from 104 to 164 mm. in
diameter, it is 512 or less, down to 3'96. The narrowest umbilicus was observed

s : P D,
in a specimen of 104 mm. in diameter, b being 8 (PL XI, fig. 1).

*This specimen may be rogarded as a variety of Meeckoceras Markhami, as
it differs further by the presence of a contraction, near the anterior terminativn
whioh is absent in the rest of the specimens.

N Shell.—Thinnest on the external parl and in the upper half of the sides;
thickens very considerably in tl.e lower third of the lateral parts.

“ " Ipture.—The ion is very indistinct. It consists of numerous
and delicate, curved growth-liues. They start from the umbilical suture, being
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at first strongly bent backwards. In the middle of the lateral parts they desoribe
a forward-bent curve, then turn back again and cross the external part in a second
curve, which is directed forward. Owing to this sculpture crossing the external
part, the outline of the specimens is occasionally somewhat wavy.

“The lines of growth are, as a rule, seen distinotly on inner casts also. The
external part occasionally bears faint concentric striee. Low, short folds are
noticed often on the body-chamber. They start at varying distances from the
umbilical suturo (vide Pl XI, fig. 2, XII, fig. 1).

“ Mouth of aperture.—The apertursl margin has been partly preserved in
saveral of my larger specimens. It appears to run parallel to the growth lines
and is not accompanied by a contraction of the shell. Such a contraction is,
however, seen in the variety illustrated oo P1. XI, fig. 1, where it marks no doubt
the vicinity of the aportural margin.

“In the speclmen; provided mth the mouth margin the greatest length of
the body-ch as to a of 200 degrocs of the last
volution.

« Sutures.—Very varisble. Charncters common to all specimens cxamined
aro the following : a broad siphonal lobe with a high median prominence, a slender
external saddle and a broad, low second lateral saddle.

* Principal lateral lobe always deeper than the nphonnl lobe. The umbilical
lobe, which could be made visible in its entire length in one of my specimens,
bears a large number of coarse points, the point corresponding to the umbilical
suture being the largest. Internal saddle low, followed by a very deep anti-
siphonal lobe, which is divided by a short median indentation.

« Pariations.—Modian prominence of the siphonal lobe sometimes brosd and
ontire, sometimes incised and narrow. External saddle mostly, but not always
lower than the principal lateral saddle. The latter can be either very broad
or very slender. Depth and width of the principal latersl lobe varying
considerably.

« Geological position. Locality. Number of specimens czamined.—Horizon
of Me-koceras Markhami Shalshal cliff, Rimkin Paiar E. G., Painkhands, 30,
coll. Noctling, Horizon of Meekoceras Varaha and M. lilangense, 1 mile N,
of Lilang, Spiti, 2, coll. Krafit.

« Lower Trias, exact horizon not known, Otoceras beds in the original
circumscription, 5 miles 8. of Ensa, Spiti, 1, coll. Hayden; 8. E. of Muth, Spiti, 1,
coll. Hayden.”

« 8, MEEEOCERAS L1LaxGENSE A. V. Knafft, PL I, figs. 1,2,3,5,6,7;

X1V, figs. 1,2,
casurements.
L . 11
(PL T, fig. 5.) @11, fig. 2) (PL 1, fig. 8).
D 18 mm. 44 mm. 47°5 mm.
U 8, 95 ces. 115,
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A . .9 mm 20 mm. 20  mm.
c . NP 0o, [
) .6 463 cca. 413
T

A . 225 2 235

9

«In fig. 8 on PL I, a cross-seotion of a specimen from Lilang has boen

d. The of this tion are :—

D =525 mm. a4 =223 mu. 4, =9 mm
U=ll5 , u=4 o,

A=25 , s =12 , a=4 .
c=9 ., c=4 o,

1=6% , i=28 ,

D_ 45 4_ .,

g =30 o= o8t

A_ o a_ . LI
c=21t +=23 o =20

8 1 e

$= 197 H= 14

«The present species has the widest vertical range of any of tho congeneric
forms found in the Meekoceras beds of Lilang. It was obtained in five
different layers, extending from the base of these bods up to and above tho middle,
but it is replaced higher up by Meekoceras Varaka, which lower down in the
series occurs along with M. lilangense.

“The specimen from the Meckoceras beds of Po, illustrated on PL I, fig. 2,
should be considcred as prototype of this species.

« The development of the specics is as follows :—

« Height and thickness.—The above oross-section was taken from a strongly
compressed varicty, Whorls at a diameter of 9 mm. almost as compressed
as in the full-grown stage. The proportions are subject to slight variations only.

* Uazximum thickness.—Coinoiding approximately with the centre line of the
lateral parts. The sides are in the majority of specimens slightly concave near
the siphonal part of the body-obamber, the transverse section then being bottle-
shaped. This is, however, not a constant feature.

* Umbilical margin and wall.—Umbilical margin forming an acutely
rounded-off edge. Umbilical wall low and perpendicular.

* External part.—In the innermost whorls the external part was not acoessible
to observation. Marginal edges aro probably present in a volution corresponding
to a diameter of 9 mm. At any rate the small specimen, illustrated on Pl. I,
fig. 5, bas sharp marginal edges at the beginning of the last volution. Sharp
marginal edges persist also at a diameter of 22'3 mm. and later on.

“ Amount of involution.—8Blightly decreasing.

*Sculpture—In the majority of specimens thread-like ridges are seen to
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accompany the marginal edges. These ridges are best secn on the shelly test
and are covered with delicate strie. The latter were observed, in the prototype
of the specics, also on the siphonal part and in the uppermost lateral parts (see
enlarged figure of external part, Pl. I, fg. 2).

“The lateral ports are covered with radial folds, which are slightly falci-
form and reach from the umbilical suture to the external part. They arc
strongest in the middlc of the sides. The strength of those folds is subject to
some variation, several specimens even being without any distinet senlpture.

“The shell is furnished with delioate, radial lines of growth, which are most
conspicuous in the middle of the sides. Sevoral speoimens show faint concentric
strite, which appear to be confined to the bods-chamber and are, as a rule, only
discernible on inner casts. These stri run along a narrow, flattencd spiral band in
the middle of the sides. In oueinstance (fragment of a body-chamber, inner
cast, PL. T, fig. 7) tho spiral band is replaced by & shallow furrow. PL I, fig. 1.
represents the only specimen in the colleotion showing traces of this concentric
ornamentation on the surface of the shell.

“ All the specimens examined have a more or less oblique shape, but whether
this is an original feature or not, it is impossible to decide.

« Length of the body-chamber.—Not known exactly, but no doubt exceed-
ing one-half volution.

* Sutures.—Siphonal lobe broad, with a median prominence, which is slightly
incised.  All the lobes, except the umbilical one, faintly serrated. Saddles broadly
rounded. The umbilical lobe with a few rather coarse denticulations,

« Geological position. Locality. Number of specimens examined.—Lower
division of the lower Trias in Spiti; horizon of Meekoceras ldangense and
M. Paraha, one mile N. of Lilang, 22, coll. Krafft; four miles W. of Po, 5,
coll. Krafft.

 Affinities.— Ieekoceras lilangense is closcly allied to JI. Iodgsoni Diener
(Paleont. Indica, Himil. Foss, sor. XV, Vol. II, Pt. 1, p. 133, PL VI, fig. 1).
I have stated above that some of the specimens lack the bottle-shaped trans-
verse section as seen in the prototype of the species, and are at tho same time
devoid of marginal i or stric. Such speoimens closely resemble
Meekoceras Hodgsoni, especially s their outline is almost as irregular as in the
latter specics (sce for instance the fraginent illustrated on PL X1V, fig. 1). Nome
of my specimens, however, agrees perfectly with the type of J/. lodgsoni. A
speoies, in which the sculpture crosses the external part, is desoribed below as
eekoceras lingtiense.”"

«4, MBBKOCERAS LINGTIENSE A.v. Krafit. PL II, fig. 1.

Measurements.

D .. . %8 wm Dy
v P } T ‘
17 . A .
A - . - * & =188
N }C
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“ 4s stated in the iption of Meei ilanger lh?re occur at ‘Lillng
several specimens which deviate from the type of this species by having o
thread-like marginal ridges and no bottle-shaped bnnavcr‘u section. The o|'n.lme
is somewhat wavy, as in the type of M. Hodgsoni Diener. .T!:ele specimons
have been united with M. lilangense, as they are doubtless varicties only of this
species.

« But there is one specimen in my collection, which doviates so much from
Meekoceras lilangens®, that it must be treated separately. As it resembles
Meekoceras Hodgsoni to a certain exteat, without being identical, it must be
described under a new speoific name.

#External part broad, broader than in the type of M. Hodgsoni. Marginal
edges of the cast very sharp. Numerous irregular folds are noticed on the lateral
parts of the cast, but some broad folds also occur, as in M. Hodgsoni. Outline
very slightly wavy. . A small fragment of the shelly test, preserved near the
anterior termination, is covered with delicato stri, which cross the externnl part.
This feature idedly rocalls Meekoceras Llodgsons, but is directly opposed
to tho concentric external striee secen on typical specimens of M. lilangense.
The specimen from Lilang is thioker than the type of 1f. Hodgsoni. The width
and charaoter of the umbilicus very nearly agree. The hody-chamber bears on one
side very delicate concentric strize.

“ Length of the body-chamber approximately 250°. In this speoimen the
apertural margin has been partly preserved.

““ Sutures.—Visible in part only. Second lateral lobe much shallower than the
principnl lateral lobe. Second lateral saddle very low and broad. Umbilical
lobe with three poinis only, that near the umbilical suture heing broad and low.

* Geologicat position. Locality, Number of specimens ezamined.—Horizon
of Meekoceras lilangense and Y. Parahs, one mile N. of Lilang, Spiti, 1, coll.
Krant.”

“5. MEExocEras Hopeson: Diener. PL 1I, fig. 9; P III, fig. 2;
PL XXX, fig. 1.
1607. Meckoceras Hodgaoni Diener, Himil. Fous, Palacat. Indica, ser. XV, Vol, 11, Pt. 1, Copbalopoda of the

tower Trias, p. 188, P1. VI, fie. 1.
1897, Meekocerce (Koninckites) Vidarbha Diener, e parts

dew, 1. 130, PL VIL, g, 9, xon 6. 8a, 5,
Measurements.

Diener's typespecimes
of Mleckoceras Fodgeoni,
PLII,6g. 9,

" - oppr. 60 mm.
A 3,
° wo,
D a o,
T cappr. 461

A
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‘Tt is desirable to redescribe the present speoies, although no new materials
have been found recontly. I have first toadd a fow remarks to Prof. Diener's
original description, and then to show that a specimen, desoribed as Koninckites
Vidarbha, must be united with the present species,

“ Dienor observes that the external part is evenly roundod in the inner volu-
tions, up to a diameter of 15 mm., but I did not find this to be the case. A close
examination of the type-specimen, which I broke in two, led to the discovery that
the external part, even in the youngest visible volutions, is flattened, with distinct
marginal edgos. The siphonal area is, however, very narrow.

“Prof. Diener placed this species in the group of Meckoceras parians Wangen
(Ceratite formation, 1. o. p. 247, Pl. XXIX, figs. 2—3), aad he supposed that it is
allied to this species by the absence of marginal edges in the young stage and by an
identical arrangement of the sutuves, For the reason pointed out this inference is
no longer justified.

“ The marginal cdges become somewhat obtuse at the end of the chamhered
part. The outline of the type-specimen is wavy, especially so near the anterior
termination of the chambered portion of theshell. Thisis due to the lateral folds
crossing the external part. Between those esternal folds delicate stritme oceasion-
ally occur.

“ The specimen of Koninckites Vidarbha, alluded to above, was classified by
Diener with Waagen's subgenus Koninckites, in the beliof that a distinct auxiliary
saddle was present.  On careful re-examination of the specimen I found that this was
not the case. The identity of the specimen examined by me with that from which
Dicner took the sutural line is indisputable. Tho specimen bears the label
¢ Meckoceras ( Koninckites) Vidarbha Diener, Pl. VIL, fig. 9, Otooeras heds,
Shalshal oliff (Rimkin Paiar E. G, coll, Diener)”. Itis obvious, from the explana-
tion to P1. VII, that the figure of the suturcs has boen taken from this type-speci-

“The aotual features of a sutural live, taken from & septum situated near the
anterior termination, are represented in double size on Pl [II, fig. 2 of this
memoir. The second lateral saddle and the umbilical lobe are apparently goniati-
tie.

“The specimen of Meekoceras Pidarbha is no doubt identical with M. Hodg-
#9mi, with which it agrees in transverse scction, width of the umbilicus, soulpture,
and shape of the siphonal part.”

On re-examination of the specimen of Meekoceras Vidarbha, illustrated on Pl
VII, fig. 9 of my above quoted memoir, I am bound to confess that A.v. Krafft's
remarks aro partly justificd. There are only a very few places on the cast, where
the umbilical lobe has not been injured by woathering. In one of those places n
fissure in the matrix, intersecting the true lobe, has been misinterpreted for the
margin of an auxiliary saddle. But the second lateral and umbilical lobes are

certainly not goniatilic, delicate indentations being: distinotly visih[e by means of a
magnifying glass, at ono place.

E2
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Of tho identity of this speoimen with Meskoceras Hodgeoni I am not fully
convinced. The inner whorls of the latter species are known to us only so far as they
are exposed within the nmbilious of the type-specimen. They do vot show any
sculpture, but only some radial undulations, which arc barely perceptible, and do
not agree with the distinct faloiform folds of the specimen illustrated on Pl. VII,
fig. 9.
¢ A. v. Erafft was, however, mistaken, when he spoke of tho absence of any
new examples of Meekoceras Hodgeoni in Noctling’s and his own collections.
Among his collection from the Otoceras beds of the Shalshal cliff I found a well-
preserved speoimen of Mfzekoceras, marked on the label as “Meekoceras sp. ind.,
Shalshal cliff near Rimkin Paiar E. G., Otocrras beds, fouund along with Ophi-
ceras.” That both specimen and Jabel actually belong together is indisputable
both heing marked with the figures: K 10, 859.

The measurements of this specimen are as follow :—

Dismeteroftheskell . . . . . . . .  3m;
o w » umbilicas e e e 7.
Heigh
e ;o“hlul wohtlen ... L I "o
Thickness [ O
This specimen, whioh has been figured on Pl XXX, fig. 1, cannot be
ted i from Me Hod, §, with which it agrees in all its

characters of specifio importance. 1 wish to draw the special attention of the
reader to the remarkable narrowness of the external area and to the compressed
shape of the whorls in geaeral, two leading features in Meckoceras Hodgsoni.

The discovery of a speoimen of Meekoceras IHodgsoni in the Otoceras
beds (sensu stricto) is of great stratigraphical interest. It fully confirms my
statement (Ceatralbla’t f. Miner. ete. 1901, p. 656), that my type-specimen had
been collected in the Otoceras beds of the Shalshal cliff and not in the horizon of
Meckoceras Markhami, as had been suggested by Noetling. Bui even if the
identification of the present specimen with Meek. Hodgsons should be questioned,
tho prosence of a truc Meekoseras in the Otoceras beds of Painkhands mould
remain an indi fact, in iotion to what e
Nootling as to the first appearance of this genus in the Hbimﬁ];:;n:“n susgestod by

6. MEKKOCERAS DOREALE Diener, Pl 11, fig. 7, XIV, fig. 11.
1895, Meekoceras lorealc Dianer, Trind:sche er T
Comité gdol. de la Russic, St. Pétosbourg, X1V, Ne. 3,
2 X1V, Ne.3, p. 49, Pl 1, big. 30, 4,
1897, Meekoceras boreale Dien lasaa Fose, Paleont. Indica, V. "L, Cophnlopoda
T, 3. 190, DL VIL . 1, XXUIL g 6. 1Bl Gt of v

Mdmoires

Measurements.
I 11 1. 1v.
Diencr's ¢ imen . Diu . Meckoceras
B eyl I e R
en, S, L, P).
D . 2 . 46 om mm. s
u . ? . cea. 5 - . J
A 22 mm, 3, . P
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c 11 mm, I mm. 138 mm. . 14 mm,
D

v ? 92 576 ?

A

c 2 . . 2:09 184 . 163

“ Of this species there are throe specimens available, One of them, which is
more complete than Dicner's type-specimen from the Shalshal cliff, is figured on PI.
X1V, fig. 11.

“The measurements of four spscimens, two from Siberia, and two from the
Hinoglayvas, are given above for comparison, Of Diener's type from the Shalshal
clilf A and C only are given, the other measurements (D and U) being uncertain, as
not quite one-half of the specimen is preserved.

“Of the two specimens from Siberia one belongs, according to Diener, to a new
species, allied to 2. boreale.

Unfortunately no transyerse section could be prooured.

“The marginal edges becoma somewhat obtuse towards the anterior end of the
bdy-chamber in the specimen figurel, and the same feature is noticed in Diener’s
cn.  The width of the siphonal area is considerable compared with that
ccics of Meckoceras. In Diener's hall volution the width of the sipho-
nal aren is 2 mm. at the beginning and 3 mm. at theend. In the specimen figured
it measures 3 mm. at tho beginning of the last volution, while at the broken end
of the body-chamber it is nearly 6 mm. in width.

“Tic umbilious shows a distinct edge and a comparatively high, perpendicular
wall, both in the type-specimen from the Shalshal cliff and in my new example.

“The specimen figured differs from Diener’s types of Meekoceras boreale by
the greater thickness of its lust volution, and from the Siberian type also by a wider
wmbilicus. It thus connocts those types with the specimen described as Meekoce-
ras nov. sp. ind. off. boreali by Dicner in the Mém. Com. Géol, L. c. PL I, fig. 5.
As regards height and thickoess of the whorls, the statement just made is proved
by the mensurements above. T'o compare the width of the umbilici, we must use

the ratio % because the diameter of the specimen determined as Meckoceras nov.

op. ind. af. boreali is ot known. We then find that in the specimen figured in
the present memoir“} 15292, in that from Siberia 3. The'latter therefore has

the wider umbilicus of the two.

«The comparatively great width of the umbilicus and the oocurrence of radial
folds on the body-chamber of the specimen from Eastern Siberia induced Prof.
Diener to regard it as a new species, although he remarks (Paleont. Indica, le
p. 132) that it will porhaps have to bo cousiderod as a vatiety only of Meckooeras
boreale, if better preserved materials be forthcoming. I think the latter course will
be the botter one to adopt, as it appears that the greater width of the umbilicus in
this instance is of no specific importanoe, while the existence of folds alone is hardly
sufficient to establish a specific difference. I am, however, bound to mention that
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80
the Himglayan specimen illustrated in the present memoir has no folds on the body-
chamber.

«The longth of the bods-chamber cannot be ined,

« Sutures—None of my speoimens has the sutural line prescrved well enough
to be figured. The broad point or rudi y saddle in the ilical lobe of the
type of the species from the Shalshal cliff bears a small median incision (P II,
fig. 7).

« Geological position. Locality. Number of specimens ezamined.—Lower
Trias (exact horizon unknown), crest of ridge between Dharma and Lissar valleys,
opposite Ralphu glacier, Kumaon, 1, coll. La Touche ; Lilinthi E. G., Byans, 1,
coll. Smith,

« Lower division (Otoc ras bels in the old circumscription), 5 miles S. of Ensa
8piti, 1, ooll. Hayden.

« Remarks.—Prof. Diener compares the present species to Meekooeras planula-
tum de Kon., but I venture to doubt whether there exists any close affinity between
the two (sce Meekoceras psezdoplanulatum nov. sp. below)."”

As regards my compavison of Meekoceras bore e with 3. planulatum de Kon.
T wish to draw the attention of the reader to the faot that I have hinted explicitly
at the difficuliy of comparing 3. floreale with other congeneric forms, not so
much on acoount of the real absence of any species closely allied, as on account
of the insufficiency of their respective descriptions and figures. My comparison
of M. boreale, both with M. piunulatum and with M, gracilitatis White, was
therefore made only with great reserve.

In both cases this reserve his been fully justified. The differences botween
M. boreale and M. planulatum have been enuueratel by A. v. Krafit in his

of Meek. . The re-description of Jeek. grucilitatis
by Hyatt and Smith also shows remarkable features of distinetion between the two
species. M. gracilitatie has a narrow siphonal avea, whereas this is comparatively
broad in M. boreale. There are also some marked differences in the charaoter of
the sutures, especially of the umbilical lobe,

7. MBKEOCERAS PSEUDOPLANULATUM v. Krafft. Pl VI, fg. 3.

1895. Meskoceras planulatum (do Kon.) Waagen, Pomils from the Centite formati
3 o tion, at. Ind.,
XIX1, Salt Rango Poss. Vol. 11, p. 225, PI. SXIV, 6g. 2. ormston Beleont: Int. .

Measurements.
D . « . . 4om D
v N . 488
: N . .20, A
o .. LT . 2
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“A specimen from the Hedenstreemis beds of Spiti is specifically identical
with a specimen from the Stachella beds of the Salt Range Ceratite formation,
which Waagen identified with Meekoceras planulatum L. de Koninok (Quart.
Journ., Geol. Soc., London, Vol. XIX, p. 12, PL. V, ig. 1; Fossiles paléozoiques de
¥ Inde, 1863, p, 10, PL V, fig. 1.) As the correctness of this determination is open
to a certain amount of doubt, I propose for this species the new name of Meekoceras
peeudoplanulatum.

“ Waagen apparently oconsidered the identity as oertain, for having ohserved
no sutures in his own specimen, he described them from L. de Koninok's illustra-
tion, which he figured again. But this identity bhetween Waagen's aud de
Koninek’s type-specimens is in my opinion, although not impossible, not assured.

“There is, first of all, no unabilical edge marked in de Koninck’s drawing,
while in Waagen's type specimen it is sharply detined ; furtber, there are in the
drawing peculiar lines seen on the body-chamber, which recall the septa of a
Nautilus, but probably represent folds, Whatever may be their meaning, nothing
similar is to be noticed in Waagen’s specimen. It is true that there arc some very
low radial folds present in the latter, but these in no way resemble the lines warked
in L. de Koninck’s figure.

“In addition to this there exist some remarkable differences in the sutural
line. As I said above, Waagen did not notice any sutures in his specimen. LThey
are, however, visible in part near the anterior termination of the reverse of the
side represented in the illustration on Pl. XXIV, fig. 24, I had but to take away
a very small piece of rock, to lay the umbilical lobe bare, which alone had been
covered up.

“Those sutures have a very different aspeet from that in de Koninek's drawings
(PL V, tigs. 10, 1¢). 'The second lateral lobe is considerably sballower, and the
second lateral saddle is well individualised, without passing into the umbilical lobe.
The latter is provided with a number of delicate denticulations. ‘The median pro-
minence of the siphonal iobe is broad and low, not high and slender, as in fig. 16
of L.de Koninek’s memoir.

«T have very little doubt that all the differences pointed out arc partly due to
incorrect drawing, and partly to L. de Koninck's type-specimen being in a weathered
state. But ay this type-specimen is not available for comparison, having probably
been lost for ever, the best course to follow will be to contine the specific name of
Meckoceras planubatum to the original type-speoimen, and to give the specimen
collected by Waagen a new name.

«The identity of Waagen’s type with the Himélayan speoimeu from Muth
has been ascertained by examining them side by side. It will be noticed that the
siphonal part s slightly concave in the penultimate whotl of the Salt Rango type
with two marginal keels, and the same oharacter is to be noticed in the iast whorl
of the specimen from Muth. The umbilical wall in either specimen is vertical .n‘d
rather bigh. The umbilical edge is well marked. ‘The radial folds are more promi-
nent in the Himélayan then iu the Salt Renge specimen, buu tnis is & detail
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f very dinate i In their proporti the two speci are very
ol P : ol
similar, the measurements of the Salt Range type being as follow :
D . . 5 mm D . nes
U . 95, U
b . B . 209
c .o, o«

«The identity of th? sutures is evident from & comparison of thsAﬁgum.

« Geological position. Localily. Number of specimens ezamined.— Heden-
stremia beds, S. E. of Muth, Spiti, 1, coll. Hayden. e

« Affinities.—Prof. Waagen compares his specimen to eekoceras yruo.l-tahc
White, assuming that an cvolutional connection exists between these species. I
nced hardly say that this hypothesis requires further corroboration.

«E. v. Mojsisovics in his“ Cep den der Medi Trins
(Abhandl. K. K. Geol. Reichsanat., X. P1. XXIX, figs. 4, 5) gives an illustration
of Meekoreras caprilense from the Alpine Wecfou beds, which would suggest a
romarkable alinity between our species and the Alpine type. They agro very well
i the shape of their external parts, transverss scctions, and sutures. The only
finportant difference would appoar to consist in the greater width and sharper edgo
of the umbilicus in the Himdlayan type.

“There is, however, good reason to fear inaccurate drawing in the illustrations
given by E. v. Mojsisovics. A Bittner (Jubrb. K. K. Geol. Reichsanst., 1598, p. 705,
Taf. XIV, figs. 13, 16), wh described aud figured somo specimens of Meekuceras
caprilense, which I had collected in the Werfen beds of Darwas (Central Asia),
remarks that the sutures of this species arc not serrated, and that it should he
placed in one of the genera of Meekoceratide with goviatitio sutures. The
fignres given by Bittner also differ from those given by E. v. Mojsisovies by baving
no marginal keels. It nppears to e, that any affinity between the two species is
for these reasons very doubtful.”

Remarks,—Since those notes were written, the generic position of Meckoceras

caprilens> has heen thoroughly discussed by E. Kittl (Die Cephulopoden der oberen
Werfener Schichten bei Mué, dbkendl. K. K. Geol. Reichsanat. XX, p- 70). His
ro-oxamination of Bittnor's Alpino typo-specimens convinoed him of the presence
of serrate! lobes. He comscquently agrees with E. v, Mojsisovics and Waagen in
including Meekoceras caprilense in the genus Meekoceras 5. 5. On the other hand
the sutural line of the spocimens from Darwas, which were collected by A. v.
Eraffc in 1898, being unknowa, their identity with Af. caprilease is, indeed, ques-
tionable. It s especially their approximation to Proavites Arthaber, which must
be taken into consideration.
. A] fully agroe with Kitil in all bis conclusions as given above and I sm
inolined to think that thore existsa really closs affinity between Meekoceras.
peeudoplanulatum and M. caprilense. 1t is only the greater width of the umbilicus
in the Himdlayan spacies that marks a feature of specifio distinction.
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There is no other Himélayan species of Meekoceras known to me which exhibits
any remarkable similarity to either Meekoo. caprilense or M. curasiaticum
Frech (in G. v. Arthaber, Neue Funde in den Werfener Sohichten und dem Mu-
schelkalk des suedlichen Bakony, Resultate der Wi Erfo g des
Balatonsees : Pal@ont. Anhang, 1 B, ITh., p- 18, Taf. I, fig. 1), which is
certainly very nearly allied to the former, notwithstanding G. v. Arthaber's
statement to the contrary.

8. MEEKOCERAS SHALSHALENSE v. Knafft. Pl XXX, Gig. 2.

Measurements.
D . . . . . . e 0o D .
v 0, y e
AL Lo 3, A _ e
c ... I, G =l

‘“ Lateral parts very slightly arched. Greatest thickness in the umbilical
region, Extornal part with marginal edges, which become obtuse towards the ante-
rior termination. Theecdges are accompanied by thread-like ridges. Umbilical
edge sharp, umbilioal wall very high and perpendicular.

* Sculpture.—The sides are provided with low folds, seen both on the shell and
on the cast. ‘They rise somewhat above the umbilical edge and have a distinet
falciform bend, disappearing before they reach the external part. The shell is
covered with delicate growth-lines, which are not restricted to the test, but arc also
scen on the inner casts.  Very low coucentric lines are perceptibl: on the body-
chamber.

“ About one half of the last volution belongs to the body-chamber.

“ Sutures.—Siphonal lobs broad, with a rounded, low median prominence.
Saddle broadly rounded. Latcral lobes with delicate denticulations. Second
lateral lobe very much shallower than the fiest.  Umbilical lobe with a number of
points, which become the coarser the nearer the umbilical cdge.

« Geological position. Locality, Number of specimens examined.—Meckoceras
beds, horizon of Meekoceras Markhami, Shalshal cliff, Painkhanda, 1, coll. Noctling.

 Remarks.—1This specics can oasily be distinguished from any other species of
Meekoceras, although it is founded on one sivgle specimen only, It differs from
of Meek. k iin its section and in the character

:: ‘::: e‘xh:rn‘.\l part.  The umbilicus is wider and the umbilical wall is
considerably higher. Meek. tenuistriatum (sce below) has a similar transverse
section, but it is distinguished by the delicate striation of the shell and by a highly
rounded siphonal part.”

Notwi ding these ch of disti !
nearly allicd to 2. Lenuistriatum, both species agreeing not only in their oll.ll.lnoa and
in the shape of the umbilicas, but also in the arrangement of the umlnllca]vlohe,

con M, halshale is
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which is very broad and provided with coarser denticulations than in the majority
of species belonging to the group of Meek. Varaha.

84

«9, MyEKOCERAS TENUISTRIATUXM V. Krallt. Pl 1v, fig. 8.

Measurements.
D 50 mm. —%sl{iﬁ
v 5,
A 27 »
c Lo,
s . . . . cea 11 mm. {Meuured near the beginning of the last
A I volution.

« The whorls of this species have wavy outlines s if distorted by pressure, but
this may be an original featuro. Last volution at the anterior termination compressed
more strongly than at its beginning. Greatest thickness situated in the umbilical
region, Sides very slightly arched. External part highly rounded, without any
trace of marginal edges. Umbilical odge sharp, umbilical wall high and almost
perpendioular.

« Sculpture.—The shell is furnished with cxtromely delicate strice, scarcely per-
ceptible to the naked eye. The strim preceed in a slightly falciform direotion
from the umbilicus to the siphopal area, bifurcating repeatedly, and cross over the
siphonal area. lere spiral strim run across the radial ones, thus producing a very
delicate net-work.

** In the beginning of the body-ohamber low, slightly curved, foldsare seen near
the umbilicus, reaching half way up the sides, The folds as well as the interstices
between them are covered with delicate striee. The folds are also seen on the
inoer casts.

“ Length of the body-chamber. —210°.

** Sutures.—Siphonal lobe broad, external saddle high and slender. Principal
lateral saddle obliquely shaped, second lateral saddle short. The denticulations of
the lobes arc coarse. Umbilical lobe broad as compared with other species of the

group of Meekoceras Varaha, provided with several larger poiots.
- “ dlswlnyiaal t}mitiom Locality. Number of specimens ezamined.—Meokoceras

s; horizon of Meekoceras lilangense and Meck. i il
Syits 1, eoh. Kealfor g¢ eek. Varaha, 1 mile N. of Lilang,

“10. MEEEOOEKAS of. RADIOSUM Waageu. Pl 1, £g. 9.

1805, Mcekcoerar radiorum Waagen, Salt Range Fos, Palaont. Indicu Ve i
Conta e sk, Vs, 8 80 Fous, Palaoat. Indicafuer. RIU, Vol. 11, Posila from the
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HMeasurements,
D . . 5lmm, %— =697
u .8, 3‘ =216
A .o,
c .o . el , = =188
s - 11 mm, {.\leunml near the boginning of the last
< . N volution,

“ There is in Mr. Hayden’s cw]leeum from Gaichuad in Spiti a well preurved
specimen of an ite, which Waagen's type-sp of
Meekoceras radiosum, from the lower beds of the Ceratite sandstone (topmost bels
of Ceratite marls of Noetling) of the Salt Range.

“ Tho seulptureof the shell consists in either specimen of low, falciform folds
which become broader but fainter towards the marginal edges, where they dis-
appear. Thesc folds are separated by very shallow furrows. They arc furnished
with very delicate lines of growth, whereas tle furrows are almost quite smooth,
As the shell has been preserved almost ontirely in the Himdlayan specimen, the
cast cannot be examined, but there are two low folds scen on the small part of the
cast exposed near tho anterior termination, and these correspsnd to the folds soen
on the cast of Waagen's type.

“ The specimen from Gaiohund has on its marginal ciges very delicate osncen~
tric strio which are also seen on Waagen's specimen. They are preserved on the
chambered part of the oast somewhat behind the last septum.

“ A very close resomblance is also noticed in the shape of the transverse section.
The specimen from Gaichund is only slightly thicker than the type of tho species.

In the Mimélayan typo% is approximately 216, whereas in the Salt Range type
of Meckoceras radiosum it is 233. If we take into considoration the fact that the
typo of the species is a cast, we can declaro tho proportions of hieight and thick-
ness to be practically identical. A slight difference consists in the width of the
umbilicus and in the character of the umbilical edge, In thetype of the species the

ratio g is 7'42, whereas in the specimen from Gaichund it is 6:37. The latter
therefore has a proportionatsly wider umbilious than the former.
«In tho type-specimen of Merkoceras radiosum the umbilical edge is ot
acute but sharply rounded, and the umbilical wall is less steop and high than in the
from Gaichund. This dil ~toa certain extent at least—is again
dm- to the absence of the shelly test. On the reverso of the side figured in Waagen's
memoir the umbilical edge is rather prominent and acuteat the ouly apot whero
o small picce of the shelly Inyer has been preserved. At this place the umbilical
wall is also high and steep.

re
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« In my opinion it is almost certain that the two s‘wcires are id'm.t:io:nl' ::: ::
i ible for exawmin: ,
 the Himdlayan specimen are not accessi ext : X
:Il:l: :‘::::iilo at l:mnl is very limited, I must abstain from uniting the two speoies

itely. . o .
deﬁD’l‘ :}Zalngical position. Locality. Number of specimens f.z:ammed. L?:'er chv:l
sion (Otoceras beds in the old circumsoription), Gaichuad, Sp.m, 2, coll. Hayden. ('
duplicate in the collection is too much weathered to permit of any closer compari-

son.)”
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«11. MgEkOCERAS RUGOSUM v. Erafft. PL 1, figs. 8 a—c.

Measurements.
D
D. . 47 om g = ¥
A
u. .8, c = ¥
A P K TC I } = 19
c. S [ X 2
a. . . . « . 95 , 3Messured vear tho beginning of the
e . .. 5 5 lstvolution,

“This species in several respects resembles Meekoceras radiosum Waagen
(see above), but as it differs in some characters of minor importance it bad best
be described under a new specific name.

“Its thickacss is identical with that of the typo of 3feckoceras radiosum
Wangen (sec preceding deseription). The shape of the umbilical cdge is very
similar, but the greatest thickness occurs higher up the sides, the umbilical wall
is lower aud the umbilious is wider than in either tho typo of that species or in
Meek. cf. radiosum dosoribed above. Also the whorls increase more rapidly
in height.

“ Although the sculpture is very similar, it shows some peculiar characters.
The body-chamber is covered with broad folds, whioh in the upper third of the
lateral parts form very low, knob-shaped i I diately above theso
therc is a smooth, concentric band, bordered by two very low ridges. Spiral
stri@ ocour on the inner cast of the body-chamber somewhat below the middle
of the lateral parts. The esternal part bears concentric strise, similar to those
in Meck, radiosum.

“On and near the margival edges the surface of the shell is covered
with delicate wrinkles, recalling the “ wrinkly layer ” (Runzelschicht) common
in representatives of the genus Arcestes. They take a curved direction turned
forward, on the lateral parts, filling out the i i between the i
strim of the marginal edges. They are also seen on the siphonal arca.

“ Lengeh of the body-chamber.—This has not been ascertained, the larger
part of my type-specimen being covered with its shelly test.
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* Sutures.—Not entirely visible. The lateral lobes ate provided with deli
d.entlcnlntions. Umbilical lobe narrow, with points whi«hpnre not c]mudh:z:
mlernbly above the general lovel of the lobe. The saddle-shaped element, which
is divided by the umbilical suture, is low and broad.

e Geoloyfaal position.  Locality. Number of specimens ezamined.—Lower
division; horizon of Meekoceras lilangense and M. Varaha, 1 mile N. of Lilang,
1, coll. Erafit.” '

*12. MeEKOCERAS JOLINKENSE v. Krafft. PL IV, fig, 3; XIV, fig. 13;
(varieties : P1, III, fig. 3; XXX, fig. 6).

Measurements.
D . . cca. 85 mm,
U . . 8
P . 1%,
c . . . 8,
D
T e 4% % =2

I have succeeded in making a cross-section through one of my speeimens
from Jolinka E. G.: the measurements of this crossescotion are :—

D = 235 mm. 4 = 105 mm 4 = 5 am
U = G+, 38,

A= 08, A=+, n =2 ,
c = 6 ¢ o= 23, 4 = 13,
1 = T, =1, M= 18
D y d @

v 67 o=

A a

¢ = 1 = e

iy - L.

T = 143 = 2

“The development of this speoies is as follows :—

“ Height and thickness—Whorls somewhat inflated, though higher than thick
corresponding to o diameter of 5 mm. They become ormpressed considerably
during the following stages of growth,.the thickuess being little more than half
the height—in the larger specimen exactly one-balf the height-~of the cross-seation
in the last volution.

« Mazimum thickness.—Occurs up to a diameter of 10’5 mm. in thoe mid ll:
of the lateral parts, but is shifted to the umbilical region in the lator stages of
growth. The lateral parts become flattened at the same time.

« Umbilical edge and wall.—In the eatlicst volutions the lateral parts slope
flatly towards the umbilicus without intervention of any wall or cdge. Ia the half-
grown and adult stges a sharp edge bordering a high umbilical wall is present.
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“ External part.—The external part is bordered by distinet marginal edges, as
soon as n diameter of 5 mm. has been reached. These edges persist up to the
anterior termination of the chambered part of the shell in fall-grown indi-
viduals, but become ohtuse on the body-chamber,

“ Amount of involution.—The amount of involution is increasing, as is
evident from a comparison of the ratio % + % of the cross-section with % of the
large specimen.

*! Sculpture—With the exception of some very indistinet folds no seulpture is
scen.

“Length of the body-chamber.—Not known.

* Sutures.—Siphonal lobe broad, with a high median prominence. Principal
lateral saddle vory high and obliquely shaped. Second lateral saddle low
and broadly rounded. Umbilical lobe providel with several mostly coarse
points.
*“ Geological position. Localily. Number of specimens ezamined.—Lower
Trias {Chocolate limestone), Jolinka E. G., Byans, 2, coll. Smith.”

Remarks.—With this species o fragmentary specimen, from the horizon of
Meekoceras lilangense and 3. Paraha (coll. Krafft) at Lilang, Spiti, ean be
united; this was labelled “Mleekoceras sp. ind.” by A. v. Kraflt and illus-
trated on PL III, fig. 8. It consists of nir-chambers only. Its
are as follow :—

X bitious | L :
Tt Yof thelmtvaution . . . .. .
et ot o pemitimatewbod . .. L. ..

The siphonal area is a little less broad than in the typ=-specimen from Jolinka,
but otherwise the two examples agree almost perfeetly. In the sutaral line of the
specimen from Lilang, the siphonal saddle s a little higher, and the principal lateral
saddle is mot shifted towards the umbilicus, but these dilferences are scarcely of
varictal importance.

A characteristic feature in the satural line of this specimen is the peculiar
shape of the median prominence in the siphonal lobe. Thisis made up of a
conical basal part, from which rises a short, piilar-shaped prominenoce with an °
opening for the sipluncle.

I am also obliged to identify with this specics a specimen of 3leekoceras
collected by A.v. Krafft in the rel limestone of the exotic block No. 20, 1 mile
W. of the Kiogarh Chitichun pass, Malla Johar. This specimen, which has been
illustrated on Pl XXX, fig. G, is markod on the accompanying label as
Meekoceras Kiogarhense nov. sp. but I could not find any reason for separating it
from L. jolinlense.

In its ontlines, transverse section, absence of sculpture and sutuves, it agrees
exnctly with the type-sp of joli igni differ-
ences in their respective dimensions are certainly of no specific value, as will
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‘be seen from the following measurements of the specimen from the.exotic block
No. 20 in Malla Johar :—

Dismeterof thesboll . . . . . . . . . . . 3 Wm
uowwoumbles . . . . . . ... T,
e Jof thotssteatation . ... .. LT
A !h"ht ditferenco may be notlced in the involution of the last whorl. In
the typ of the space between the umbilical

sutures of tln last volution and the umbilical edge of the penultimate whorl be-
comes slightly narrower, whereas it widens out a little in the present speci-
men. But this dilference, which probably induced A.v. Krafft to establish a
new speoies, is so faintly marked that I cannot consider it sufficient for a
specific scparation.

This is the only species in the fauua of the exotic block No. 20, pointing
to the presence of the lower division of the lower Trias in the main region of thy
Himélayas.

“18. Mgexoceras Surruir A. v. Krafft, PL 1V, fig. 1.
Measurements.
. . . . . . 3 . b
ln:‘ [ e :i':': “:,m g = e 302
A L e 2, A
ps ' oo G = ¥l

“ Whorls nppm\nmately twice as high as thick. The maximum thickuess occurs
just below the middic of the sides. Above this region the lateral parts ore flat,
while near the umbilicus they describe a curve, whioh desceads towards the umbili-
cal suture without forming au edge.

“Very obtuse marginal cdges are developed at the beginning of the last
volution. These gradually disappear towards the auterior termination.

“ Sculpture.—No distinct senlpture is seen. In somo places, chicfly in the
‘middle of the height of the sides, very low, radial undulations may be noticed.

“ Amount of involution.—As the umbilical suture describes a remarkably
regular spiral, the amount of involution may be supposed to he constant.

« Body-chamber.—The specimen is almost entirely chambered. A concentric
line scen on the last volution, which looks like a remnant of the umbilical portion
of the body-chamber, is due to fracture.

“Shell not preserved.

“ Sulures.—Siphonal lobe brond, with a median prominence leaving an opening
for the passage of the siphuncle. Saddles rounded, lobes with delicate denticula-
tions, which in the type-specimen have somewhat suffered from weathering.

“ Septa rather distant from cach other.

“ Geological position. Locality. Number of specimens ezamined.—Lower
Trias, Chocolate Limestone, Jolinka E. G., Byans, 1, coll. Smith.

“ Affinitics.—Ileckoceras Smithii belongs to the same group of forms as a
number of smooth types, described by Waagen under the generic name of
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Prionolobus. - It has already been observed in the introduction to Meekoceras, that
these types should rather be united with the preunt genus, the differences bctween
Prionolobus and Meckoceras s. 8. being too i for a generio
leekoceras Smithii closely resembles some of the spcoies of Prionolobus illustrated
by Waagen on PL. XXXIV of his memoir on the Ceratite formation, without being
specifically identical with any of them.

« Prionolobus rotundatus Waagen. For this species I propose the new name
lleekaceras Waageni. 1t has higher volutions and a narrower umbilious, the ratio

T hemg 441, 4'53, 4'82 in the three type-specmenm Prionvlobus atavus Waag.
Ins a much wider umbilicus and lower whorls—v being 3:37 only—and a distinctly
flattened external porc. Prionolobus sequens Waag. is likewise more evolute— 5

being 3:33—the whorls arc lower and flatter and the external part is provided with
a comparatively broad siphonal area, with sharp marginal edges.

“ My remarks, as given above, apply to Prof. Waagen's type-specimens, which
have been re-examined.”

Remarks.—1 cannot help oxpressing some doubts as to the propriety of
referring this species to the genus Meckoceras.

The specimen under consideration shows a great similarity to Ophiceras Sukun-
tala Dioner (Himdlayan Fossils, 1. c., Vol. II, Pt.1, Cephalopoda of the lower Trias,
p. 114, PL X, figs. 1—8, XI, figs. 1, 2, 4), from which it differs only by the flatter
slope of its umbilical region and by the development of indistinet marginal
shoulders. Although I do not venture on a direot identification with any of the
species of Ophiceras from the Shalshal cliff, the advisability of placing our
specics in tie genus Ophiceras should be carnestly taken into consideration. As in
Waagen’s specimens of Lrionolobus [rom the Salt Range, the leading features of
Opliceras, tiz., the concentric strize on the cast, arc not visible on account of its
surface heing slightly injured by hori Bat in the g lity of
it approaches Ophiceras Sakuntale Dien, more neatly than any oi the species of
Aleekoceras from the lower Trias of the Himalayas.

‘There is, however, an American species, to which the present one also appears
to Ve very closely allied, and this is Prionslobus Jucksoni Ilyatt and Smith
(Triassic Cephalopod genera of America, 1. o. p. 151, Pl. LXII, figs. 11—21) from
the Columbites bedsof Idaho. It only nceds a glance at the illustrations in figs. 11
and 15 to detect the surprising similarity of the two species in shape and involu-
tion. ‘The authors say, in their diagnosis of Prionolobus Jacksoni, that the cxternal
part is high and narrow, but that no ventral shoulders are perceptible. This
absence of indistinet marginal shoulders is the only subordinate feature of distino-
tion. The umbilical shoulders ave gently rounded in both species. Nor is there
an; dilTe in the of the sutural line.

‘Whether Prionolobus Jucksoni should be grouped with either Heckooeras or
Ophiceras, is another question. Hyatt and 8mith are inclined to decide it in favour
of JMeckoceras, on the strongth of the character of its sutures. “The general
character of the(upu"—they say—*'is the same as that of Heekoceras 8. 6. but
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there is no fourth lateral lobe” ilical lobe ding to the inology adopted
in this memoir); “instead there is a long, straight row of denticulations. This
obaracter of the scptation at once distinguishes Prionolobus from Ophiceras and
Gyronites, which ave hoth very similar to it in shapo and character,”

I am sorry to say that I cannot agree with this view, although [ should he only
t00 glad to find that the charactor of the umbilical lobe would atford us a means
for separating k and Ophi , the. ion of these two genera being
the most difficult and most artificial among all ammenites of lower Triassic ago.
But unfortunately the umbilical lobe in Ophiceras does not dilfer in any way from
that in (or in Pric as has been sug d by Hyatt and Smith.
1 only need refer to my i ions of Ophiceras Sak il e. Pl X, figs. le,
8b) or O. demissum (Pl. XIV, fig. 10) to demonstrate the presence of a straight
row of dentioulations reprosenting the umbilical lobe in typical species of Ophiceras.
Nor am 1 convinced of the propriety of referring Prionolobus Jucksoni to the
genus Meekoceras. It might perhaps be included in Ophicerss with as much
reason as & seoond American specios, Prionolobus W aageni Hyatt and Smith (1.
e., p. 180, PL. LXXVII, figs. 3—8), which rominds me very strongly of the inner
volutions of Ophiceras demissum Oppel.

Among the Siberian species of the genus Meekoceras described by E. v,
Mojsisovics (Arktische Triasfauncn, Mém. Acad. Impér. des Sciences, St. Péters-
bourg, XXXIII, No, 6) it is chiefly Meckoceras (Xenodiscus Mojs. non Waag.)
Schmidti (L. c. p. 77, Pl XI, figs, 8—11) from the Olenck stage, which shows a
remarkable similarity to the present one. In this species the development of the
marginal shoulders exhibits a iderabl i but the ¢ section is
always more rectangular than in the Himdlayan form. In the sutural line the
umbilical lobe does not scem to be separated from the second lateral saddle as
sharply as in the latter species. Notwithstanding thesc differences, the two species
are probably closely related, and there is o great probabiiity that they helong to the
same group of forms. Jeekoceras Schmidti being a true represcntative of this
genus, its aflinity to J. Smithii might perhaps induce us to admit this species
within the range of Meckoceras.

Considering Ophiceras to be the radial of the biangular and more richly

i i speoies of we should not be surprised by meeting with
traositional forms between these two gencra.

“14, MBEROCERAS nov. sp. ind. PL III, figs, ta—ec.

Heasurements,
D coe 0w e a8lmm D
v Sl T, uT
A L. R 1 A
. oA
c . T
o, 2
}mutured at the beginning of the last wluuon{ N
"
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“This is a single speoimen, which is tuo unsatisfactorily preserved to justify
the introduction of a new specific name,

“ Last volution at the commencement more compressed than at the anterior
termination. Maximum thickness midway between the umbilioal suture and the
siphonal part. 'the lower half of the sides is flat, the outer half is slightly arched.
TUmbilioal edge rounded, umbilical wall high and sharp. The siphonal part is
highly rounded at the beginning of the last volution, but becomes broad towards
the anterior termination, very much as in Meekoceras solitarium nov. sp.

« Sculpture.—The body-chamber is furnished with a few low radial folds
which are strongest in the middle of the sides.

“ Length of the body-chamber.—Approximately 190°, but the peristome has
not been preserved.

“The specimen is an inner cast, with but small rewnants of the shell
adbering.

“ Sutures.—Not well prescrved, as the chambered part of the shell is much
weathered. External saddle lower than the principal lateral one, which is broad
and obliquely rounded above. Seccond lateral saddle broad and low and distinctly
flattened on the top.  Prinzipal lateral lobe.much deeper than the second. Umbi-
lical lobe narrow, with delicate denticulations.

“ Geologival position. Locality. Number of specimens ezamined.—Lower
division of the lower Trias (Otoceras beds in the old ciroumseription), Kbdr, Spiti,
1, coll. Hayden.”

15. MeERoCERAS sp. ind. aff. prato Hyatt and Smith, Pl XXVIII,

In H. Hayden’s colleotions fron Banua E.G.,Ifind two specimens belonging
mst probably to the genus Meekoceras, which were left undetermined by
A.v. Krafft. If T venture to compare them with Meekoceras pilatum Hyatt and
Smith (Triassic Cephalopod gencra of America, U. 8. Geol. Suro. Prof. Pap. Mem.,
10, p. 144, PL. LXIIT, figs. 3-9), I do so hecause they agree fairly well with the
figure of an equal sized example from Paris, Idaho.

Both of my specimens are fragmentary casts of small dimensions only. Um-
bilicus moderately wide, whorls strongly compressed, with their greatest transverse
diameter situated in the vicinity of the sharp umbilical margin. Siphonal part
narrowly rounded,

The most remarkable oharacter of this species is its soulpture, which is very

il and closely the ion in some species of the group of
Ptychites rugiferi. It covsists of & small number of radial folds, which are most
strongly marked in the umln].leul region, but can be'traced os far as tho siphonal
margin.  Six folds are counted. on the circumference of one half-volution. They
are perfectly straight. The intorcostal valleys are of unequal width.

The only feature of distinction between Ieckoceras pilatum and the present
speeies is the smaller number of radial folds in the latter.
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Dimensions.
Dismeterof theebell . .« . . . . . . . 80 mm.
P T N
Height N 106 ,
Pt Jofthelvolation . . . . . . . L{}{%

Sutures.—Not known.

Locality and geological position. Number of specimens examined.—Banna
E. G, Thanam valley, Bashahr, Hedeostremia beds, 2, ooll. Hayden.

Remarks.—There is also a Triassio species from the Ceratite formation of the
8alt Range, which might put in a claim for comparison with the present one.
This is Prionolobus undatus Freoh, an illustration of which bas been given recently
in Noetling “ Die asiatische Trias” (Lethe@a Mesozoica, Vol. I, pt. 2) on PL
XXV, figs. 24,5, ¢.  Both the transverse section and tho pattern of ornamentation
at the commencement of the last volution are the same as in Frech’s large
specimen from Virgal (fig. 2b).

“The sutures of my species being unknown, I cannot decide whether there is a
closer affinity with the Salt Range or the American form.

Both my specimens and Freeh's i differ from the typo
of Proptychites undatus, as described by Waagen (Ceratite formation, L c. p. 180,
PL XXVI, fig.4). The speies deseribed by Frech certainly helongs to HMeekoceras
in the broad sense, not to Proptychites.

“16. MEEKOCERAS JOHARENSE v. Krafft. Pl. XXX, figs. 3, ¢, ©.

Measurements.
1 u
D coa. 23 mum, 51 mm
U 5 m o,
A u ., 28,
g cen. 6, 12,
2 +6 63
A .
< . 183 191
“The measurements of a cross-scction are as follow :—
D=575 mm. =26 mm. D a -
v=n us 47, g o= g =
A=21s a=123 , A y N -
ca12s o 6 T = T =
I=8% , A
N T = 15

“Of this species no satisfactory transverse section could be procured, as
the inner whorls of the ammonites from the exotio block No. 20 arc mnearly

always filled with orystals of caloite, and therefore of uncertain outlines in
62
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transverse scotions, As regards the carlicst whorls, up to a diameter of
approximately £ mm., it could be ascertained that they are of globose shape. In
later stages of growth they become- compro.s:d. At the same time marginal
edges appear, which Are absent in very young individuals.

“In tho penultimate witorl of the figured type-speoimen (cross-scction) the
marginal elges aro sharper in the ponultimate than in the preceding inner
whorl. The siphonal area is very broad and slightly arched. On the siphonal
area, olose to the marginal cdges, thin thread-like ridges are seen in young speci-
mens. Full-grown individuals show those ridges less distinctly.

“In the penultimate whorl the largest transverse diameter is situated some-
what helow the middle, whereas, in the last volution, it is shifted to the middle of
the height of the sides. In the last volation the lateral parts are somewhat curved
outside the middle, but nearly flat in the lower balf. Whorls are approximately

A .
twice as high as thick, the ratio & being variable within narrow limits. In the
carliest whorls the lateral parts pass gradually into the umbilicus. Later stages
of growth show a rounded umbilical edge and a rather steep umbilical wall.

“The amount of involution is apparently constaut. The ratio g is some-
what variable.

“ One of the specimens figured sbows delicate falciform growth-lines on the
shell.

“ Sutures.~Siphonal lobe hroad, with a rounded median prominence. Principal
lateral saddle very deep, second lateral lobe shallow, both narrow. External saddle
sleador and high. Principal lateral saddle broad and obliquely shaped. Second
lateral saddle broadly rounded. The umbilical lobe bears a small number of
rather conrse points,

“Geological position. Locality. Number of specimens ezamined.—Red lime-
stone of the exotic block No. 20, Malla Johar, 1 mile W. of Kiogarh-Chitichun pass,
probably zone of Flemingites Rokilla (Hed ia beds), 5, coll. Krafft. One
of the specimens was found in a slab of rock together with Xenodiscus nivalis Dr.”

Remarks.—This species recalls Meekoceras boreale, espeoially in the develop-
ment of a broad external ares, but is provided with a wider umbilicus. The
sutural line differs by tho abscace of a distinot auxiliary lobe within the row of
umbsilical dentioulations.

Among H. H, Hayden's collections from the H ia beds of Banna
E. G, thero is a fragmentary specimen of Meekoceras which A. v. Krafit identified
with the present species. Its state of presorvation is too bad to warrant a definite
identification.

17, MEEKOCERAS INPREQUENs V. Krafit. Pl XXX, fig. 7.

Among A. v. Kraffit's colleotions from the exotio block No. 20, 1 mile W. of
the Kiogari-Chitichun puss, Malla Jobar, there is a specimen of Meekoceras,
marked on the accompanying label as HMeekoceras infrequens nov. sp. No descrip-
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tion of this species has been found. On the label the following measurements are
given by A. v. Krafft :—

Measurements.
“D . . . . . . . .8 mm D_
L
A Ce e .o . . IS";'.‘ » A_ 2177

c . L. ... s ¢

The present species is represented by a single, but well preserved specimen
only, which is entirely chambered. The whorls are high and strongly compressed.
The umbsilicus is narrow, with an 1cute edge and with a perpendicular wall.

Tie lateral parts are slightly arched. Largest transvorse diameter situated
somewhat below the middle of the height. .

On the external part obtuse marginal cdges border the siphonal area, which
is slightly archod. No sculpture can be secn, although the shelly test has been
preserved.

This species is distinguished from Meekoceras joharense by higher volutions, by a
much narrower and more slightly arched external part, and by a narrower umbilicus.
From Meeckoc. boreale Dien. it is distinguished chiefly by the arrangement of its
sutures, in which no distinot auxiliary lobe is developed within the umbilical serics.

Although the present speeies is not very well characterised, I could not find
any other in the normal deposits of the lower Trias in the Mcsozoic belt of the
Himélayas, with which it would agree. It will therofore be retained as a new
species under the denomination chosen by A. v. Krafft.

Sutures. —Siphonal lobe broad, with a high median promianence of conical
shape. All the lobes, including the umbilical lobe, as far as visible, provided with
delicate denticulations.

Geulogical position. Locality. Number of specimens examined. —Lower Trias,
probably horizon of Plemingites Rohilla. Red limestoue of the exotic block No. 20,
1 wmile W. of Kiogarh-Chitichun pass, Malla Johar, 1, coll. Krafft.

18. MEEEOCERAS DIscIFORME v. Krafft. Pl 1, fig. 4, III, figs. 5, 6, X1V, figs. 9, 10.

“I consider tho two specimens from Lilang, illustrated on Pl. I, fig. 4 and
X1V, fig. 9 as types of this species. The specimen illustrated on P1. 1IJ, fig. 3, is
not identical with the type in every respeot, but as tho dilfercnces are only very
slight, it will be described as a varicty of leck. disciforme.

Heasurements.
1 . 1L
(PLXIV, ig. 0)  (PL 1L, fig. 4) (). 111, fig. 3.)

D 17 mm. 885 mm. 51 mm.
U 5, e ,, 15,
A 3, 1w, 21,
¢ LI 8 0
D - v .
—E 34 $31 34
T 162 2 21
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“The illustration on Pl XIV, fig. 10, represents the cros-section of a moder-
ately sized specimen from Lilaog. The measurements of this cross-section are
as follow :—

= 303 mm, a d, = 53 mm.
= 81, T
= 13, s H=23 ,
= 7, ¢ =13 ,
= cea 25 ,, 3
T = 3 v
A S5 s o _
cT= 185 H =176
LI, - "
T cea. 22 T

“The development of the species is as follows :—

“ Height and thickness.—The earliest whorls slightly thicker than the fulls
grown, in proportion to their height. This appears from the above cross-section as
well as from the measurements of the three entire specimens.

“The maximum thickness is sitnated approximately in the middle of the
sides.

“ Tmbilical edge and wall.—Corresponding to a dinmeter of 52 mm. the sides
pass gradually into the umbilical suture. If a diameter of 13 mm. is reached, a
rounded umbilical edge appears, which is better marked in the last whorl of the
cross-section.

“ External part.—Broad and somewhat curved, with aoute marginal edges
in the youngest whorls which are accessible to examination, The extornal edges
are raised into thin ridges, projecting sideways, which bear mo strim. The
specimens collected by Mr. Hayden differ from the type in the absence of
marginal edscs. This may, howerer, be due only to weathering.

““ Amount of involution.—As no distinct increase or decrease of the involution
can be pcrccl\ed it may he supposed to be constant.

“ B d delicate growth-lines, which are very slightly falciform,
no mnlpture can be detected. Tho specimen no. ITis for the most part covered
with its shelly test. In the other specimens small remnants only of the shell have
been preserved.

“ Body-chamber.—The greatest length of the body-chamber, as observed in
specimens provided with their peristome, is somewhat more than 180 degrees.

“ Suture Type.~Siphonal lobe narrow, with a low and conical median
prominenoe, which bears an incision on its top. The two branches of the siphonal
lobe bear traces of denticulations, though too indistinot to be figured. Delicate
denticulations are seen on the principal Jateral lobe, and traces of such csn also be
detected in the second lateral lobe, but here too they are so delicate that they conld
barcly be figured. The umbilical lobe appears to be goniatitio. Prinoipal and
second lateral sadales broadly rounded. Second lateral saddle marked off from the
umbilical lobe very distinctly.
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“ Variety —Soddles broader than in the type of the species. The second
lateral saddle passes into the umbilioal lobe without any sharp demarcation. As
to the specimen illustrated on Pl LIL, fig. 6, I believe that the absence of denti-
culations in its lobes is only due to weathering.

“ Geological position. Locality. Number of specimens examined.~~Horizon of
Meekoceras lilangense and M. Varaha,1 mile N. of Lilang, Spiti, 5, coll. Krafft;
lower division, exact horizon unknown, 8. E. of Muth, 1, coll. Hayden ; 5 miles 3,
of Evsa, 1, coll. Hayden.

“ Remar! As stated in the introduction to Meekoceras, this species belongs,
together with certain smooth types of Waagen’s genus Gyronites, to one and the
same group of forms. None of Waagen’s speoics is, however, identical with the
present form. ‘Lhe nearest allied type is Gyronites frequens, but it is more evolute

(3 =25 in Wasgen's specimen illustrated on PL. XXXVIL, fig. 1), and has no

marginal edges. Gyronites overmiformis Waagen (Ceratite formation, L ec.
PL XXXIX, tig. 1) diffors oonsiderably in ifs transverse section.’

To this desription of Meekoceras disciforme by A. v. Krafit I should like to
add, that Gyronites superior Waagen (L. o. p. 294, Pl. XXXVII, fig. 6), from the
topmost beds of the lower Ceratite limestone, appoars to me to be so closely allied to
the present species, that it may be considered whether they are not even identical.

In their fovolution tho two specics approach each other very nearly, the rtio 3
beiog 306 iu Gyronites superior. The ouly feature of distinetion is perbaps tho
more denticulated character of the lobes iu the sutural linc of tho Salt Rango
species, which nlso shows a distinctly serrated external lobe.

*19. MeEkocERAS cf. viscus Waagen. Pl VI, fig. 2.

1905, Ambites discus Wangen, Fowils m-.. (ho Ceratie formation, Palasnt, Ludica. ser. XILL Sult Raoge
Pouile, Vol. 11, p. 152, Pl XX1, fige. 4, 5.
1805, Ambites magnumbilicatus w..,e.., itidem, p. 184, PL. XXI, 6g. 6.

Measurements.
A . S . 0mm A
c . . . . .10, C=

“The two species from the Ceratite marls of the Salt Range quoted above
should be united in one, uader the name Meckozeras discus Waag., as the ditfer-
euces between the types arc not more prominent than is usual between specimens
belonging to the same species.

“Waagen states that Ambites discus can be distinguished from 4. mag-
numbilicatus by the inferior width of its umbilicus, by its more involute whorls,
a lower umbilical wall, tho absence of an unbilical e ge, and by differcnces in the
sutares. All these diiferences are, however, in my opinion, too slight to be of
specific importance.



43 HIMALAYAN FOSSILS.

“OF the two typo-specimens of Ambites discus, the specimen illustrated
on Pl XXI, fig. 4 is o poorly preserved fragment only, the diameter of which

cannot be measared. In the second specimen (Pl. XXI, fig. 5) the m!io%

i84:27: in Ambites magnumbilicatus (1. c. PL XXI, fig. 6) it is 4'). The width of
the umbilicus is thercfore practically the same, and consequently the involution
cannot be very different cither. Nor am I able to follow Waagen in attaching
specific importanc: to the other very slight differenoes he mentions, all the more
hecause he admits that the sculpture is exactly alike in both species.

“ As regards the genus Ambites, I venture to doubt whether its introduction was
necessary.  Waagen lays special stress on the goniatitic character of the lobes, but
in his type of 4. discus I detected very delicate, indistinet denticulations on two or
three succeeding principal lateral lobes. I should not therefore consider it advisable
to speak of goniatitic sutures, all the more because we know that the denticulations
are extremely delicate in the group of Aeekoceras disciforme.

“ A sccond feature claimed by Prof, Wangen as charaoteristic of his new genus
Ambites is a tripartite cxternal lobe, but heroagain I cannot agree with him, as
he lobe alluded to is in reality exactly as in Meek. disciforme. It bears a low
median prominence of conical shape, with a very small incision on the top. The
two branches of the lobe are apparently goniatitio. In the type of Ambites mag-
numbilicatus I counted six ditfercut siphonal lobes, in which the characters are as
deseribed above, but I could not find a single one agreeing with Waagen’s drawing.
In the type-specimen of Amb. discus the siphonal lobe is not distinctly visible, the
median portion being hidden by remnants of the shell.

“ Under these circumstances I do not see any reason why the two species
should not be included in the group of Meek. disciforme.

“A fragmentary specimen from Lilang is very nearly allied to tlus Salt Range
species and may even turn out to be identical.

“My specimen is of a somewhat wavy outline and has strongly compressed
volutions, which are twice as high as thick. In its transverse section it resembles
Aspidites Vidarbha Dien., as its maximum thickness is sitaated in the upper part
of the sides. These are flattened up to threc quarters of their height, where they
are suddenly hent in a very obtuse angle, to join the acute marginal edges of the
l]a!tcued siphonal part. T'he umbilical edge is rounded, passing into a low per-

lar wall. The ili is ively wide, but as tho specimen is
fragmentary, its diameter oannot bo measured.

“In the charactor of its trausverse section the Himélayan type is not perfectly
identical with the Salt Range speoies, but there is a marked similarity. The dif-
ferences, which cau be detected, are the following: The Salt Range types are

thicker, % being 1'88 in the type of Ambites discus, and 1'84 in the type of

Ambites magnumbiticatus. The lower parts of the sides are not so much flattencd.
Acoordingly tho curve, in which the lateral parts desoend to the siphonal edge, is
s abrupt. The umbilical wall is a little higher and the umbilicus is parrower.
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All these diferences cannot, however, be considercd as of great importance, especially
if we take into account the remarkable resemblance in sculpture.

“In the Himélayan type the ornamentation consists of faloiform folds, bent
forward, reaching from the umbilicus up to the external part. 1he folds are strong-
est on the chambered portion of the shell and near the beginning of the body-cham-
ber. They gradually become broader the nearcr they approach the esternal part.
At the t of the body-chamber each fold rises twice into very low,
rounded knobs, which stand at approximately equal distances from each other and
from the siphonal and umbilical terminations of the folds, thus producing two con-
ceutric rows,

“This kind of sculpture disappears about the middle of the preserved portion of
the body-chamber, to bo replaced by lower and more closely set folds, without kncbs.
These folds aro mostly broad, a few of them only are thinner than the vest. Some
have a tendeney to bifurcate near the external part. On and between the folds
very delicate radial strim can be seen here and there. The space between the
spiral rows of knobs is flattened and furnished with very faint concentric strize.

“This is almost cxactly the same soulpture as is scen in dmbites discus and
A. mognumbilicatus Waag. There are some very slight diflerences, but I feol con-
vinced that they eannot be of specific importance. The ribs of the Salt Range
speoies bear little furrows on the top, 50 as to produce pairs of ribs. This is not so
distinetly seen in the Himdlayan type, although the character is present thero
also,

“ Another diffcrence is that in the Salt Range specics the sculpture changes
less rapidly on the body-chamber. The space between the two spiral rows of knobs
in one of Waagen’s types of Ambites discus is a shallow furrow, but we need not
attach any i to it, as similar variations may be ohserved in other species of
Meekoceras, for instance in M. lilangense. On the other hand it may be specially
mentioned, that the Salt Range types have the same wavy outlines as my Himédlayan
specimen. Waagen writes (1. ¢. p. 138) : * the external part is not quite smooth, but
bears very low undulations, which are in conneotion with those of the lateral parts.”
The spiral furrow or band of Waagen's types bears the same faint concentric strin:
that are seen in tho Himélayan specimen.

« In summing up the above, we may say that the only noteworthy diffcrence
distinguishing the HimAlayan specimen from Meckoceras discus consists of a wide
umbilicus. Whether this is of specific importance or not, it is at present impos.
sible to decide.

“The specimen described is a cast, the greater portion of which belongs to the
‘body-chamber.

“ Sutures.—Almost perfeotly identical with those of Meekoceras discus.

“Siphonal lobe narrow, with a high, conical, mediau prominence, hemng on
its top a small incision, through which the sipbuncle passes. No
are seen in the two branches of the siphonal lobe. In the lateral lobes denti-
culations can be scen only by means of 2 magnifying glass. In the umbilical lobe

"
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some small incisions are discernible, but whether these are true denticulations or
not cannot be decided, on account of the imperfect preservation of this lobe.

“ Geological position. Localily. Number of specimens ezamined.—Horizon
of Meekoceras lilangense and Y. Varahs, 1 mile N. of Lilang, Spiti, 1, coll.
Kralft.

“ Remarks.—E. v. Mojsisovies figures in his “ Arktische 'Triasfaunen” (l.c.
P), X, figs. 8-11) three ammonites, which he united under the specific name of
ZXenodiscus Schmidti. It has been shown, in the introduction to this chapter, that
this Arctic specics bolongs to the genus Meekoceras. Of the three illustrations men-
tioned above, fig. 11 is not unhkc the present species in involution and transverse
scetion ; butas the sculp of 2 discus is wanting and
as there are also diTerences in the ayrangement of the sutural line, the relationship
of the two species is rather doubtful.”

20. Meexoceras pusiua v. Kraffit, Pl XXIV, figs. 6-14.

1897, Meckoecras ap. ind. s af. plicatili | ,n-ml.y... Foasils, Pal. Jud. ser. XV, Vol II, Pt. 1,
Cephalopods of tho lower Triss, p. 137, . XY,

A iderable number of speci in the Himl; llection are marked as
ZXenodiscus dubius nov. sp. on " the labels in A. v. Kraflt's handwriting, but there
is no deseription of this specics among his notes. The systematic pos
new species is, indeed, somewhat doubtful, as the name proposed by A.
implies. The ornamentation is so delicate that it might be referred to Xenodiscus
or to Meekoceras (Gyronites Waagen), or perhaps even to Ophiceras, with almost
equal reason.

In their general shape and involution my specimens agree most closely with
the specimen described as Meckoceras p. ind. ez aff. plicatili Waag. in my memoir
on the lower Trias of the Himdlayas. The siphonal area is always bordered by
distinot marginal edges, which cven in my largest examples do not become obtuse nor
rounded. In the majority of the speois the whorls are mods
but this character is subject to considerable variation. In oue specimen (fig. 11)
of proportionately large size, the ratio of height to thickness is 1:38, Whereas in a
second example, of smallor dimensions, it is 1'25 and in a third 1'68.

The greatest diameter ds to the ilical margin, which is
marked very distinctly, forming an acute orslightly rounded edge. From this place
the lateral parts converge towards the siphonal area in the form of flat planes,
which are not curved at all. The umbilical wall is high and steep.

In its transverse section this species most closely resembles Ophiceras tibets-
oum Gricsh,, if we escept the biangular oharacter of the siphonal area, which in
0. tibeticum passes gradually iuto the lateral parts; but otherwiso the similarity
is, indeed, very striking.

The sculpture is not at all prominent, evon less so than in some species which
in my memoir, quoted above, have been grouped with the genus Ophéceras. It is
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restricted to the inner volutions of full-g: i and consists of
low and radiatiog folds, whioh ocoaslonul]y nssumo a slight, falciform bend,

The speoimen illustrated in fig. 6 differs from the rest by its folds being some-
‘what broader and less numerous. - In the specimen illustrated in fig. 12, which is
provided with its body-chamber, the surface of the latter is perfeotly smooth. The
body-chamber scarcely exoceds one-half volution in length, but the apertural
wargin has not been preserved.

Dimensions.
[(fg. 1D,  I(6g.9). MK (g.7). IV.  Y.(6e.8).
D. . . < 88 mm 14 mm 19 mm. 29 mm. 23 mm.
v. . . .1, 5 ., 65, 12 , 85,
AL .. L1, 5, 65, 10 , 9 ,
c. 9 . 35, 4T, 8, ¥,

Sutures. —Very snnple. exhibiting a primitive character in the absence of n
distinet ausiliary element. The umbilical lobe is not separated from the second
lateral saddle. Siphonal lobe very low and broad, divided by an obtuse median
prominence, with rounded branches. Latoral lobe very deep nnd serrated. Prin-
cipal lateral saddle considerably higher than the external saddle.  Umbilical lobe
appareatly goniatitic.

ZLocality and geological position.  Number of specimens examined.—South-east
of Math, Spiti, lower division (Otoceras beds ), 2, coll. Hayden ; 7 miles N. of Kigd,
Jower division (Otoocras beds ?), 1, coll. Iayden ; 5 miles S. of Ensa, lower division
(Otoceras beds?), 2, coll. Hayden; crest of ridgo between Lissar and Dharma
valleys, ¢xact horizon not known, 4, coll. LalTouche; Jolinka, Byans, 4, coll.
Smith.

Remarks.—The indistinct character of the ornamentation makes the systematic
position of this specics somewhat doubtful. There are strong reasons in favour of
grouping it with Ophiceras. Unfortunately in all my specimens the state of pre-
servation is such, that spiral striations, the leading feature in the genus Ophiceras,
could not be observed, even if formerly present. Although this species may
perhaps belong to Ophiceras—I have already alluded to the remarkable siwmilarity
with 0. tibeticum—I have not succeeded in finding out any trustworthy proof
of suoh a conclusion, A

The difliculty in deciding, Whether it should mgllcr be placed in Xenodiscus or
in Meekoceras (Gyronites), is equally great. As the seulpture js rather insignifioant
it becomes more or lessa matter of personal taste, whether it should be considered
sufliciently well marked to warrant the inclusion of our specics in the dmmones
leiostraca or trachyostraca. In this case the distinotion must be made in a rather
“arbitrary manner.

A ination of my type-sp f ap. ind, ex aff. plicatili
Tbas convinced me of its identity with the present 'pecm. This has been proved
especially by a i with the d in figs. 7 and 9 of tho
Ppresent meaoir,

ne
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21, MEEROCERAS EYOETICUX v. Krafit. PLII, fig. 8.

Measurements.

D . . L 46 mm. D0

L . .8, 19

A . .22, A
e

c. . L0, c

. SRR | S a

. 65, ¢ =%

“The last whorl at the anterior termination is more compressed than at the
beginning. The maximum thickness falls somewhat below the middle of the sides.
These are flattened in the umbilical region. The remainder of the lateral part is
gently arched.

“ Exteraal part highly rounded, with no marginal edges developed. Umbilical
wall low and perpendicular, bordered by a rounded umbilical edge.

“ No seulp except a few ly low, widely d radial folds.

¢ The shelly test has not been preserved. Of the last volution a small part
only belongs to the body-chamber.

“ Sutures.—Siphonal lobe narrow, with a low median prominence of conical
shape, without any incision at its top. The denticulations of the lobes are very
delicate throughout, espeeially in the siphonal lobe, where they can scarcely be
scon with the naked cye. Sccond latoral lobe shallow. All the saddles are
broad, especially so the scoond lateral saddle, which is flattened on the top. TUm-
bilical lobe with many delicate but irregular denticulations.

“* Geological position. Locality. Numler of specimens ezamined.—Lower
division (Otoceras beds in the old circumseription) 5 miles 8. of Ensa, 8piti (Kyokti
valley), 1, coll. Hayden.”

22, MEBEOCERAS SOLITARIUXM v. Krafft. Pl III, fig. 1.

Measurements.
v -l R
P - L
S S AL 2

“The whorls at the beginning of the last volution are more compressed than at
the anterior termination. The greatest transverse diameter lies somewhat below the
middle of the sides.

“ Lateral parts slightly concave in the umbilical region of the body-chamber
whersas they are gently arched higher up, External part rounded and inoreasing

® Measured near the beginning of the last valation.
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in width abnormally towards the anterior termination. Umbilioal edge obtuse,
umbilical wall perpendicular.

“In one place an indistinct soulpture is seen on the body-chamber, consisting
of very low folds.

“ Body-ohamb: ising more than one half-volution, but its exact length
could not be asoertained.

“No distinct apsrtural margin can be seen, but there is a slight indication of
a falciform line, which may perhaps oorrespond to the mouth of the aperture.

“ Sutures.—Tho sutures of this species are remarkable in several respects,
Siphonal lobe narrow and extremely shallow, bearing a median prominence, whioh
almost attains the height of the external saddle, The latter is a little higher than
the principal lateral saddle. The seoond lateral saddle slopes gradually into the
umbilical lobe, which is very broad, and shows a great number of delicate, irregular
denticulations.

“Geological position. Locality. Number of specimens examined.—Heden-
stremia beds, 5 miles 8. of Ensa, 1, coll. Hayden,

“ Remarks.—There is no other species of Meekoceras known to me, which
may be compared advantageously with the prescnt one.”

Subgen. 4sprprres Waagen,

I consider Aspidites superbus Waagen (Ceratite formation, 1. c. p. 218,
PL XXIII, XXIV, fig. 1) to ho the prototype of this subgenus. In Aspidites are
included such specics of Heek as aro distinguished by their great i
and by the complexity of the auxiliary series. But the ausiliary lobes and saddles
are of very irregular size and shape.

The development of the auxiliary eloments io the inner volations of Aspidites
is exactly like that in full-grown individusls of Kingites Wangen. Thus Aspidites
represents a branch further advanced than Meekocerass. s. This fact is corro-
borated by the stratigraphical distribution of Aspidites which is found in the

and Hed ia beds of the Hiwmdl but not in the Otoccras
beds, where Meck &. 5. roakes its first

The following species among the Krekoceratsdz of the Ceratitc formation of
the Salt Range are good representatives of the subgenus Aspidi

Aspidites superbus Wasgen (see above) ;

Aspidites discus Waagen (1. c. p. 228, PL XXV, fig, 2).

Among the species grouped with the genus Kingites by Waagen, XK. lens
Waagen (L c.p. 232, Pl. XXVI, fig. 4) might perhaps bo more appropriately
inoluded in Aspidites than in Meekoceras s. 5., the umbilical lobe being very long
and divided into irregular, but distinet, lobes and saddles.

In the Moekooeras beds of North America of lower Triassio age dspidites
ds represented by A. Hooveri Hyatt and Smith (Triassic Cephalopod gonera of
North America, 1. ¢. p. 150, P1. XVII, figs. 1-12) and by two other new specics.
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The species of Meekoceras from the Werfen beds of the Bakony, which
has been desoribed as Aspidites eurasiaticus Frech by G. v. Arthaber (Neue Funde
in den Werfener Schi und dem Muschelkalk des Suedlichen Bakony, Re-
sultate der wissenschaftl. Erforschung des Balatonsees, 1 Bd., 1 Th., p. 18, Taf.
1, fig. 1) does mot belong to Aspidites but to Aeckoceras s. s. Its umbilical
lobe is comparatively short, not longer than in the majority of species allied to
Meekoceras Varaha, and does not show any distinct denticulations., Although
this oharacter is probably only due to weathering, distinct auxiliary elemenis are
certainly absent,

Among Hayden’s and A. v. Krafiv's collections from the lower Trias of Spiti
tho subgenus Aspidites is ropresented by six species :—

Aspidites spitiensis v. Kraftt.

w  ensanne v. Knafle,
w  crasus v. Knmfft.
s muthionns v. Krafft.

w  awperbiformis Dien.
w  %ov.4p. ind. af. superlo Waag.

Meekoceras Vidarbha Diencr, which is of doubtful systematic position, will
be provisionally placed in this subgenus, since A. v. Krafft included it in bis
group of Mecckoceras spitiense, which is, however, not the most typical specics
of Aspidites.

23. (1) AspiprTee sertiessis v. Kraflt. Pl 1V, figs. 4da—, 5,
XVI, figs. 3—8.

Measurements.
Iv.
(PL1V, fig. 5.)

8 I
(PLXVI 6g.4)  (PLIV, G

(Lower specimen. .
» 30 mm. 48 mm. 43 mm. 6 mm.
4 2, 1, S o,
A 2, 206, 24, 28,
c 05, 105, 0, uo,
D
2 195 3 1433
v oo
A o o4 208 2
C

“The cross-section of a specimen from the Meekoceras beds of Rimkin

Paiar E. hus been figured on PL XVI, fig. 5. The mensurements of this oross-
section are :— '
D= 4 mm d= .18 mm 4 = 64 om
A= 2 a 1 " N o= %8,
C =cen 95 , B 8, 6 = 19
A o e 2= 229 A= e
) ° ¥ o
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“The development of the species is as follows :—

“ Height and thickness.—Even in young volutions the height exceeds the
thickness. Duving theic growth the whorls become more and more com-
prossed.

“The greatest transverse diameter is situated about the middle of the lateral
ports. In the body-chamber the outer half of the sides is as a rule more strongly
arched than the inner one, whioh is often almost quite flat. This charaoter is,
however, well secn in inner casts only. In specimens with their shelly test pre-
served the differcnco in the curve is mauch less pronounced, as the shell, increasing
in thickness towards the umbilicus, tends to round off the sides equally.

* Umbilical edge and wall.—Umbilicus in most specimens covered entirely
by the shell, but there aro instances in which the umbilicus is open. Casts have a
rounded umbilical edge and no marked umbilical wall,

¢ Ezternal part.—In the earliest volutions rounded. It can he scen on the
drawing of the cross-section that the volution, measuring G4 mm. in diameter,
has a rounded siphonal part below and marginal edges above, These cdges persist
up to the end of the hody-chamber. In some speci a low broad keel is
visible both in the inner cast and on the shell, running slong the siphonal area
(BL 1V, fig. 45, upper specimen).

« Amount of innulution.—Not ascertained.

‘The ornamentation consists of low [faleiform folds, reaching
s to the extornal part.  The shell bears delieate, radial =rowth-
lines, ranning parallel to these folds. The cast of tho body-chamber shows =
sxme places very thin concentric striw similar to thoso in other specics of Meek-
ceras.

“ Mouth of aperture.—The apertural margin is not completely preserved in
any of my specimens, but there is a smooth, narrow falsiform band, perceptible in
the lower of the two specimens illustrated on PL IV, fig. 4, rising from the um-
bilious balf way up the side. This band represcats, I believe, part of the mouth
of the aperture. The apertural margin is probably also preserved, to some extent
at least, in the specimen illustrated on Pl XVI, fig. 3, but this specimen bears
0o shell on the'body-chamber.

* Length of the body-chamber.—In the i il on PL XVI,
fig. 3, con. 205°.

* Sutures.—Siphonal lobe broad, with a low, incised modian prominence.
Principal lateral lobe deeper than the siphonal lobs, whioh is approximately as
deep as the second literal lobe. Principal lateral saddle high and rather
slender; sccond lateral saddle short. The umbilical lobe is very broad, with a
great number of sutural elements, which vary considerably in detail.

“The sutures of this spocies follow ono another very closely. The margins
of the saddles in one septum fit_tightly over those in the next septuw, thus
producing parallel concentric lines.

“ Geologicad position. Localily. Number of specimens eramined.--Lower
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division, horizon of Meeksceras Markhami, Shalshal clilf, Rimkin Paiar E.G.,
Painkhanda, 26, coll. Noetling.

“Horizon of Meekoceras lilangense and M. Varaha, 1 mile N, of Lilang,
Spiti, 2, coll. Krafft.

“ Lower division, exact horizon mot known, 5 miles 8. of Ensa, Spiti, 8
coll. Hayden; N. N. W. of Kégé, 2, coll. Hayden; S. E. of Muth, 1, coll.
Hayden ; 4 miles W. of Po, 1, coll. Krafft.

“ Lower Trias, Lilinthi E. G., Byans, 1, coll. Smith.

“ Remarks.— Aspidites spilsensis bears a remarkable resemblance to 4.
discus Waegen (Fossils from the Ceratite formation, 1. 0. Pl XXV, fig. 2). Any
identity with this species can, however, be rejeoted with certainty. The type
of Aspidites discus is an inner whorl of a large-sized specimen, still bearing
remnants of the umbilical lobe of the next following volution, whereas Aspidites
spitiensig is a small species. The sutures of a 4. discus, although in general
similar to those of . spitiensis, are farther apart. The umbilical lobe is a little
less broad and its elements are more regular than in the prosent species.

“As Aspidites discus occurs in younger beds (Stachclla beds), it may be a
descendant of 4. spitiensis.”

24, (2) AsrIDITEs ENsaNUS v. Krafft. Pl V,figs. 8,4,5,6,7;
Pl VI, fig. 1; PL XIV, fig. 6.

“ Although there are a good many specimens of this species available, none is
well enough preserved to allow of reliable measurements. They are all either
damaged or imbedded in a very tough, grey limestone, from which they could not
e freed.

“ At Lilang Aspidites enganus ooours in the lowest bed of the horizon of
Meekoceras lilangense and M. Varaha. The specimens from this locality are
distorted. Thosc from Lnsa and Po in Spiti show regular outlines, -

“ The cross-section of a specimon from Po has yielded tbe following measure-
ments :—

D= ? d = 21 mm. 4 = 84 mm
A= 7 e = 12, o =5
C = 105 mm, e = 4, ¢ = 19
L= LR
: 3 2 268

“The measurcments of the above cross-section are, unfortunately, not com-
plete cnough to enable the development of the species to be described in full
detail.
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« Height and thickness.—The eorliest whorls, which cannot be measured, are
somewhat thicker than the later ones.

“ Mazimum thickness.—Sides approximately parallel, ponding to a
diamoter of 3 mm. As soon as a dinmeter of 8 mm. has been reached the
greatest thickness coincides with the umbilical region, where it persists, until in
the body-chamber it is shifted hat higher up. Lateral parts outside the
region of maximum thickness almost quite flat.

« Umbilical edge and wall.—No distinct umbilical wall up to the ncighbour-
hood of the body-chamber. On the latter the sides are sometimes compressed or
even concave near the umbilicus, the cdge being then well marked. Umbilical
wall Jow and vertical.

“ External part.—Broad and flar in the young volullom corresponding to a
diameter of 3 mm. With a diameter of 8'4 mm. as in full grown whorls. Edges
sharp, siphonal area narrow.

“ Amount. of involution.—Uncertain, probably decreasing.

 Seulpture.—The is, v, not well shown in any
single individual, but it can be made out sufEiciently by comparing the various
specimens, The sculpture of the shell differs from that of the inner cast, although
in general characters they are similar. The shell as a rule thickens out in the
umbiliesl region. Jlere the inner cast bears thick, slightly falciform folds,
becoming broader and disappearing half way up the sides. These folds grow larger
aod thinner towards the anterior termination, where the lowest part of the sides is
entirely smooth.

“The shell is covered by mors dclicate folds, whioh run parallel to
those of the cast. Thesc to» are strongor on and near the chambered part than
towards the anterior termination, but it seems that the folds on the shell are
changed into delicate strim carlier thar the folds on the cast, At any rate it can
be observed, that in some places, where the folds of the cast are still comparatively
tlnck lhe s]xcll already bears thin strize.

ber.—In several speci tho length of the body-chamber
is cxactly one balf-volution.

‘* Sutures,.—Very variable. Siphonal lobe broad and provided with a high
median prominence, which is incised on its top. The depth of the scoond lateral
lobe is subject to considerable variation, being in two specimens even greater than
that of the principal lateral lobe, in two other specimens smallor.

«External and principal lateral saddles of almost cqual height, Second
lateral saddle in one gpecimen considerably lower than the principal lateral saddle,
in two other specunens of nearly equal hoight. Umbilieal lobe broad, with a
considerable number of cloments varying in size and shape.

“ Gological position. Locality. Number of specimens ezamined.—Lowest
bed of horizon of Meekoceras lilungense and 3. Paraha, 1 mile N. of Lilang,
Spiti, 7, coll. Krafft; lower division, exact horizon unknown, 5 miles 8. of Ensa,
Spiti, 5, coll. ITayden; 4 miles W. of Po, 2, coll. Krafft.”
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25. (3) AsvpiTes cRAssUS v. Krafit. Pl VI, fig. 4, VII, fig. 1, VIIL, fig. 1.

MHeagurements,
L I
(P VI, fig. 4) (PL VIIL, fig. 1)

D 40 mm, 13 mm.
v 2 nw o,
A %, el ,
c 1, ? .
s ? 28,
¢ ? o,
o 20 102
U
A 24 B
[
2 . ? 164
<

“ The two large-sized specimens illustrated on Pl, VII, fig. 1 and VIII, fig. 1,
are taken as prototypes of this species. With them, I am inclined to unite two
small specimens, ono of which has been figured on Pl VI, fig. 4. These four
specimens were obtained from two succeeding layers in the borizon of Meckoceras
lilangense and M. Varaha near Lilang.

“In the two large specimens the sides arc rather inflated. The greatest
transverse diameter is situated in the middle of the lateral parts. External part
flatly rounded. Umbilical edge sharp. Umbilical wall high and perpendicular.
No sculpture,

“The small specimens differ in several respects from the types of tho species.
The external part is more highly arched, the umbilical edge is rounded and the
whorls inerease more rapidly in height. In addition to this the umbilicus of the
small specimens is rolatively narrower.

“ As the mode of development could not be studied, it is uncertain whether
these differences arc due to changes during the growth or not. This appears,
however, very probable, cspecially as the sutures are too similar to suggest a
specific difference.

“The two large specimens are inner casts. Remnants of the shelly test have
been preserved in the small specimen illustrated on P1. VI, fig. 4.

“ Tength of the body-chamber.—The smallest specimen figured (PL. VI, fig
4) is entirely d. In the il on P). VII, fig. 1, only &
small crushed  portion of the body-chamber bas been preserved. The body-
chamber of my largest type specimen measures approximately 180°.

 Sutures.—Tspes of the species: Siphonal lobe broad and shallow, with an
incised, conical median prominence. Principal and second lateral lobes with
coarse denticulations, reaching half way up the inner slopes of the external and
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principal Jateral saddles. Second Iateral lobe slightly shallower than the
prinoipal one. External and prinoipal lateral saddles of equal height. Sccond
lateral saddle much lower and broad. Umbilical lobe with two large, saddle-
shaped points, both of which are inoised in the largest specimen, whercas one of
them is entire in the second type-specimen. After these two sharp points
follow.

« Sutural line of the smaller specimons: second lateral saddle slender. Um-
bilical lobe large, saddle-shaped, but entire, and with two sharp points.

«The large specimen illustrated on Pl. VIII, fig. 1, shows near the body-
chamber several goniatitic lines crossing the actual sutures. This feature can bo
explained as follows: the specimen was orushed and thus the septa were broken ;
the goniatitic lines represent seotions through the brokeu septa. Naturally the
saddles are lower and the lobes shallower in these sections than in the sutural
lines which are exposed on the surface of the cast.

« Geological position. Locality. Number of specimens examined.— Horizon
of Meekoceras lidangense and M. Varaha, 1 mile N.of Lilang, Spiti, 4, coll
Krafft.

“ Remarks.— Aspidites crassus is presumably tho ancestor of the species
next to be described, Aspidites muthianus noo. sp. ocourring in the upper division
of the lower Trias of Spiti. At any rate it is the ounly specios of Aspidites with
a broad umbilioal lobe, found in the horizon of Meekocerss lilungense, which to
any extent resembles Aspidites muthianus.”

26. (4) AspipiTes WUTHIANUS v. Krafit. Pl VI, fig. 5; XV, figs. 1, 2.

I L 1L
Pl XV, fg. & Pl XV, 6l DL VI 6.5

D 02 mm. 75 mm. 122 mm.
v . 8 , 9, 35,
A 8, 2, &,
c ? 19, W,
D 715 3 34
[
A
A ? 221 23
c

“ Lateral parts compressed anl equally arched.  Mavimum thickness situated
approximately in the middle of the sides, Umbilical elgs rounded. Umnbilical
wall high and perpendicular, Ths external part is highly roundel,

“ No shell preserved.

« Sculpture.~The lateral parts are furnished with low, radial folds of a some-
what faleiform bend. Five or six folds only are present in one half: volution

“ Amount of involution.—Incroasing slightly.
- 12
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« Body-chamber.—In mone of my spccimens has a large portion of the

body-cbhamber becen p d. All the specil figured consist of air-chambers

only.

“ Sutures—Siphonal lobe broad, with a very high median prominence,
provided with deep indentations. Lobes highly differentiated. Saddles club-
shaped, sorrated along their margins up to one half their entire height. Umbilical
lobe with several finger shaped points (compare also the sutures of specimen III).
Specimen 1 bears on the reverse of the figured side remnants of the auxiliary series
of the following volution, but of the internal saddle the top only is visible.

“The individual iability in the develop of the auxiliary serics is very

considerable.

+ Geological position. Locality. ~ Number of specimens ezamined.—Heden-
stremia beds, S.E. of Muth, Spiti, 3, coll. lla\'den‘

* Remorks.— Aspidites ki distinguished from Koninckife
Yudishthira Dien., with which it occurs, by its decreasing involution and conse-
quently by a much narrower umbilicus in the large specimeps, by its different
umbilical lobe and by its sutures which are generally much more diflcrentiated.”

27. (5) ASPIDITES SUPERDIFORMIS, nom. nov. Pl XIX, fig. 1.

1807. ,4.,,.4.4(. perbee Wakg . Dise, Palent. Inicn . XV, imklayan Fos. Vol. 11, Pt. 1,
PLXXL By obcy non 4. oupeins Wogen, formation . c. p. 213, Pl
1 (for tranaterse soetion comparo this memoh, PL XIK, 65. 9).

“ Professor Diener has described a large specimen of Meckoceras, collected in the
iledenstremia heds S. E. o[ Muth, which he Identlﬁcd with Aspidites superbus
Waagen. On a jon of lis typ and pari with
‘Waagen’s type-specimen of dspidites superbus from the Ceratite sandstonc of the
Salt Range, 1 have come to the conclusion that it is not identical with the latter.

“This is proved first by the fact that the specimens differ in their transverse
cections (sce P1, XIX, figs. 1 and 2). Waagen’s species has a higbly rounded,
very narrow siphonal part, whereas the specimen from Muth is broadly rounded on
its external part. Both Waagen'sand Dicner’s figures are not correct in this
respeet. The external part is too sharp in Diener's illustration, in Waagen’s figure
too broad. I may add, that the true character of the external part in both
speclmens is clmrlv seen at the beginning of the last volution only, because the

are strongly

“ As regards tho width of the umbilicus, the specimen from Muth cannot well

be compared, for its umbilicus is damaged and cannot be measured. My impression

is that it must have been wider in proportion than that of dspidites superbus.

But it will be safe to leave that character out of oonsideration. Nor shall I lay

any stress on the fact that the indistinct sculpture, seen in Diener’s type-specimen,
is not prescct in Aapidites superbus.

“ Diener laid great stress on the identity of the sutures in both specimens.

He writes (p. 146): ‘The sutural line s perfectly identical with the one in
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Waagen's type-specimen of Aspidites superbus with the single exception of the very
last element of the auxiliary series. Taking into consideration the extreme vari-
ability of tho auxiliary series in similar forms, . . . this small difference
can searcely be considered of sufficient importance for a specific distinction of the
two specimens’.

“But it may also bo said that we must be specially careful not to identify
specimens with similar auxiliaty series, unless tho identity is supported by
charaoters of the shell, because we know that the arrangement of the auxiliary
series is subject to considerable variation, and is thevefore not a specific character of
paramount importance. In the present oase the transverse sections of the two
specimens differ decidedly, as stated above. The agreement of the sutural line,
although remarkable, is therefore only of sabordinate value.

“Nor are the sutures perfectly identical in both specimens. In Waagen's
type-specimen from Chidru the umbilical lobe is broader than in the Himilayan
specimen from Muth. The distanco, from the inner slope of the second lateral
saddle, to the inner slope of the last visible point in the umbilical lobe, comprises a
greater portion of the corresponding height of the sides in Waagen's than in
Dicner’s type-specimen. This differcnce may appear insignificant, but it proves
that the identity is not perfect.

“ Diener's t7. peci from the I beds n{ Muth is probably
identical with Aspidite i n0b.  The umbili ix ly so badly
damaged that it cannot be mcuurml but it appears to be relatively a goud

deal narrower than in any of my of Aspidit i It may he
suggested that this is o proof against the identity, but in rea luy it speaks in favour
of it. As the involution of Aspidites muthianus increases during the growth of the
species, and as the specimen deseribed by Diener is much larger than any of the
esamples found by Hayden, & narrowor umbilicus is oxactly what we should expect.
“The identity is further corroborated by the fact that the larger specimens of
Aspidites muthianus and Diener’s type-specimen agree in the shape of their trans-
verse scotions. The sutures of Dicner’s type arc partly weathered and thercfore
not quite identical, hut the differenoes arc too slight to be of specific importance.”

To the above notes of A. v. Kmlﬂ I have to add the following remarks:—

Although the ity of my Mimélayan specimen with Aspidites
superbus Waagen is not considerably lessc-lul by the small differences enumerated
by A. v. Kraff:, T am quite ready to accept his couclusions as to the advisability of
their specific separation. Against this I have no objection, because my identifica-
tion' was not based on a personal ination of Waagen's typ i from
Chidra, aad because a difference in the shape of the transverso section could not
have beea guessed from Waagen’s illustration.

I canaot, however, agree with A. v, Krafft in his identification of my speci-
men with dspidites muthianus. It only nceds a conparison of the illustration of

1 am, however, obliged to remark, that I did not venture on a direct identlfication but sttributed & variatal e
‘portance to the swmall characters of distinction, which were known to me in 1897,
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the present specimen, with those of depidites muthianus ou the onc hand and of
Aspidites superbus on the other, to sce that it is more nearly allied to the latter.
With dspidites muthianus it only agrees in the shape of its transverse section, with
Aspidites superbus in all the rest of the ohuraoters. ‘The difference in the size of the
umbilicus is more cousiderable than should be expected.  1f A. v. Krafft suspeoted a
smaller umbilious in larger than middle-sized individuals of Aspidites hic

this was a mere conjecturo, based on the examination of small and moderately sized
specimens, which does not warrant a safe inference as to the rate of involution in
larger individuals,

T'he dilferences in the satural line, especially in tho arrangement of the auxi-
liary series, are far more important than those between my specimen and Aspidites
superbus.

For this reason I prefer to consider this specimen as prototype of a new
species. Its very olose affinity with Aspidites superbus Waag. induces me to
propose tho specific name of Aspidites superbiformis.

25. (6) Asproizes nov. sp. ind. aff. surexno Wang. Pl XVIIL;
Pl XIX, fig. 3.

“This very intercsting new speoics is, uofortunately, represented only by o
very fragmentary specimen, The transverse scction is unoertain, as one face is
weathered away. The siphonal part is entire only on the body-chamber, but here
it has been so strongly injured by weathering, that nothing can be said as to its
actual shape.

“The diameter of the specimen must have becn 350 mm. at least, the width
of the umbilicus between 20 and 30 mm. The sides appear to have been smooth
and very gently arched. There was probably a sharp uwbilical edge present.

“ A small portion of the last volution only belongs to the body-chamber. No
shell bas been preserved.

“ Sutures.—Rather peculiar, espooially the umbilical lobe, which is very broad
and made up of a series of slender, clongated poiuts, of which those nearest to the
umbilical edge cannot be made out distinotly on the specimen. The siphonal lobe
is mot well preserved, but it can be ascertained that no adventitious saddle was
present, and that the specimen therofore does not bolong to the genus Hedenstr@mia.
The median prominence of the siphonal lobe is high. As it is strongly weathered
it has been indicated in the tigure (k1. XX, fig. 3) by dotted lines only.

“ Geological position. Locality. Number of specimens examined.—Heden-
stremia beds, 8. E. of Mutb, Spiti 1, coll. Haydeu.”

Ztemzrks~This species is probably closely allied to dspidites superbus
‘Waagen from the Ceratite sandston> of the Salt Range, but the peculiar character
of its auxiliary saddles forbids any direct identification.
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29. (7) AspiviTes Vipawsaa Diener. PL V, fige. 1, 2; XIV, fig. 14,

1697, Koninckites Vidardha Diener, Palaontologia Indica, ser. XV, Hirblagan Possily, Vol. I1, L. 1, Cephalo-
of the lower Trias, p. 189, Pl. V11, fg.8 (non . 9,)

Heasurements.
L 1L 1L
(PLXIV, fg.14)  (PLV,6g.2) (PLY, fig.1)

D 38 wm. 45 mm. 53 mm.
v 5 5 45, 8
A 18, 23, a7,
c 8 ., 95 5 2,
N 105, 1B, 2,
° 5o, 55, ?
D 76 10 833
v
(% 225 242 225
2 21 236 ?
g

“Two ammonites, described by Prof. Diener under the specific name of
Meekooeras (Koninckites) Pidarbha (. c. p. 139, PL VII, figs. 8 a, b and 9 a, 4),
helong, in my opinion, to two different speoies.  The spocimen figured on PI. VII,
fig. 9, which is the better preserved, and from which the sutural line was taken, is
probably identical with Meekoceras Hodgsoni, as has been demonstrated above.
The sccond specimen (Pl. VIT, fig. 8) was united with the former only on account
of its similarity in shape and sculpture. Its sutural line was not known to Prof.
Diener.

*“ Among the recent collections from the lower Trias of the Himilayas there
arc a number of specimens, probably identical with Diener's type, from the Lissar
valley, illustrated on Pl. VIL, fig. 8.

“Unfortunately no transverse section, god cnough to be figured, could be
prooured, but what I obsorved, in a wmore or less incomplete cross-section, ix still
worth recording.

“ Height and thickness.—Whorls compressed, even at a diameter of 3:53 mm,
only. To judge from the mensursments of height and thickuess of the penuitimate
‘whorl in two of my specimens (sec abave), the whorls at the end of the last volution
are more strongly compressed than ut the beginning.

“At a diameter of 9 mun, the groatest thicknoss odincides with the middle of
the sides. Later on it is shifted further up. At the same time the .mbilical
region of the flanks becomes compressed and even concave, while outside the region
-of the greatest thickness the sides are strougly curved, so as to form an obtuse angle
with the siphonal area,
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“ Umbilical edge and wall—It appears that an umbilical wall is present only

in the full-grown stage, when it is very low and vertical. Umbilical edge obtuse.
. “Egternal part—At o diameter of 3'5 mm. rounded. Marginal edges
appear, so far as I can make out, when & diameter of 9 mm. is reached. They are
clearly seen in examples attaining a diamoter of 195 mm. and persist during
further stages of growth. The siphonal area is perfectly Bat.

“ Senlpturs.—Consisting of radial, slightly falciform folds, which rise somewhat
outside the umbilicus and iricrease in strengih and width towards the esternal part.
On the upper third of the sides they are separated by broad and shallow grooves,
Further towards the marginal region the folds disappear rather rapidly. Towards
the end of the body-chamber they are gradually replaced by delicate, falciform
strice.  Nono of my specimens is well enough preserved t» cnable the details of
the sculpture to be seen as. well as might be desired.

ly Greatest length Df the body-chamber observed 210°,

“ Sutures.—In all i 1 The drawing on PL V, fig. 2¢ must
therefore be understood to be only approximately correct. A detailed description of
the sutures is hardly possible under these circumstances, but it oould be ascertained
that the umbilical lobe is vory broad, and bears numerous points of various shape
and size.

“ Geological position. Locality. Number of specimens ezamined.—Lower
division (Otoceras beds in the old ciroumsoription), 5 miles 8. of Eusa, Spiti, 2, coll.
Hayden ; S.E.of Muth, Spiti, 1, coll. Ilayden, 1, coll. Krafit; crest of ridge be-
tween Dharma and Lissar valleys, opposite Ralphu glacier, Kumaon, 1, ooll.
La Touche ; Jolinka E. G. Byans, 1, coll. Smith.

“ Remarks. —A'pl(’lttl Vidarbha shows a ur«mg general resomblance to
M v. Mojsisovies (Arktische Triasf: le p. 83, PL X,
ﬁg. 16) from the Olenck beds of Sib In involution the two specics agree very
closely. The transverse section is very similar, as both species have the lower parts
of the sides strongly compressed, Thero can, llowovel‘, be no quucwn as to the
specific independs of the Himlay form. has
irregnlar, comparatively narrow ribs, which inerease in number towards the anterior
termination, external part is rounded and the sutures differ in having a
narrower umbilical lobe.”

A. v. Krafft, although hinting at the identity of this specics with one of
nay two examples describel as Meekoceras Vidarbha, proposed for it the new
specific name of Jeekoceras himalayanum. As this proceeling is not in accord-
ance with the rules of palmantological nomenclature, 1 have restored the original
name of Jf. Pidarbha in his description as given above.

Subgenus: Koxixckires, Waagen.

In this subgenns such forms of Meekoceras are included ss ave distinguished
by mo:lerately cvolute whorls, and by the presence of a prominent auxiliary saddle,
following the first auxiliary lobe.
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1 regard Meekoceras Yudishthira Dicn., from the Hedenstremia beds of Spiti,
as the prototype of Kominckites. From the Ceratite formation of the Salt Range
10 good representatives of this subgonus are available, although some of the species
grouped with Koninckites by Waagen will probably find their proper systematic
position there. Among them I should like to include Koninckites radialus
‘Waagen (Fossils from the Ceratite formation, 1. c. p. 273, P). XXXII, fig. 2) in
which the development of the auxiliary series bas advanced not only to the
individualisation of the first auxiliary saddle, and to that of a sccond ausxiliary lobe,
but in whioh also the second auxiliary saddle and third auxiliary lobe are distinetly
and very rogularly individualised. But I must admit that this speoics already
differs considerably from the type of Koninckites and approaches Aspidites in the
arrangement of its auxiliary elemeots.

An excellent typo of the present subgenus is Koninckites septentrionalis
Diener (Iriadische Cephalopoden fauncn der ibiris K inz, Mém.
Com. Géol. St. Pétersbourg, XIV, no. 3, p. 58, Tat. 1. fig. 1) from the lower Trias
of Vladivostok (Ussuri district).

Among the American species of Meekoceras, M. Mushbachanum White posses-
ses all the ossential characters of Koninckites, according to Hyatt and Smith (Trias-
sic Cepbalapod gencra of America, I. ¢. p. 149, PL XV, figs. 1-9, X VI, figs. 1-3, XVIII,
figs. 1-7, LXX, figs. 8-10). But I must admit that I am quite unable to discover
a distinotly developed ausiliary saddle, within the umbilical series, among any
of the numerous specimens figured by thosc two authors. ILf Meekoceras
Yudishthira Dien. be regarded as the prototype of the subgenus Koninckites
on the ground that, of all the species of Meekoceralide, it agrees best with Waagen's
original diagnosis, M. Mushbachanum certainly shows only a very distant affinity
with this Himdlayan type, I conscquently should prefer to leave it within the
range of Meckoceras s.5.

‘The spenies of Ceratitoic from the Muschelkalk of Ismid (Asia Minor)
which have been desoribed as Ko ki B K. Libyssis K.
Hannibalis, and K. Saladini by Toula (Eine l[uehclkulkhun-n am Golf von Ismid,
Kleinasien, Beitrage zur Pal@ont. und Geol. Oesterr. Ungarns, ete., X, 1896, p.
177, Taf. XXI, figs. 10, 11, XXII, figs. 1, 2), are far more closcly allicd to the
genus Beyrichites than to any of the Indian representatives of Koninclites.

Frech united Koninckites and dspidites, but this I think would not be in
keeping with the clearly marked distinctive featurcs, whioh exist between
the prototypes of the two viz, Koninckites Yudishthira and dspidites
superbus.

80. (1) Kovinckirss Yupisurarra Dien. Pl XIV, fig. 8; XV, figs, 3, 4, 5.

1897, Meckoceras (Koninckites) Yudishthira Diener, Palaont. Indica, wr. XV, Winal. fosn. Vol. [1, Pt.1,
Copialopods of the lower Trias, p. 141, pl. XX1J, g. 1.
x
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Meamrtmenlv
1L
(m xw, fig. 3) (Pl xv fig. 3.) Diener's type-specimen.
D 55 mm. 84 mm, 132 mm.
v 0, JL 28,
A 25 4, 6,
c 1, 2, P
2 55 +94 11
A ¥
T 104 2 ?

“ This species was described by Prof. Dicner from a single specimen collected
by Mr. C. L. Griesbach from the Hedenstreemia beds S.E. of Muth in Spiti. As
Mr. Hayden has obtained several more complete specimens from the same locality,
[ am in a position to add to Prof. Dieaer’s description.

“Unfortunately I was unable to obtain a cross-seotion, as all my specimens
were either in such a state of preservation as to exolude all hope of obtaining
‘measurements of their inner volutions, or on the other hsnd were too good to be

spoiled.

“A tion can, however, he disp with, for there is a fragment, illus-
trated on l’l XV, fig. 4, which shows that the inner volutions are compressed,
while a parison of the sbove proves that the amount of involution

is decreasing.

“In Diener's type-specimen the external part is rounded all over. This, how-
ever, is not a constant character of thespocies. Nearly all the specimensin Mr.
Ilayden’s collection have the siphonal part somewhat flattened and bordered by
obtusely rounded marginal edges, at least during the middle stages of growth,

“The sculpture consists of very low radial folds. I may remark that such folds
are also observed in tho type of the species, although they are very indistinct.

“In the specimen no. II the length of the body-chamber is one half-volution.
All my specimens arc internal casts, without any trace of the shelly test.

“Sutures.—8iphonal lobe with a high mediau prominence. Uubilical lobe pro-
vided with a distinctly individualised saddle, which is either entire, and then resem-
Dles in shape the second lateral saddle (P1. X1V, fig. 3; XV, figs. 8¢ and 5), asin the
type of the species, or has the apex incised by a secondary indentation(PL. XV, 4c). In
the smallest speoimen, with the narrowest umbilicus, this saddle is divided by the
umbilical edge, one half boing situated on the umbilical wall. In the septum
illustrated on P1. XV, fig. 5, taken from the fragment of a very large specimen, this
suxiliary saddle lies entirely on the flanks, outside the umbilical edge.

“Gelogical position. Locality, Numberof specimens ezamined,—Heden-
stromia eds, S. E. of Muth, Spiti, 4, coll. Hayden; 5 miles S. of Ensa, Spiti, 1,
coll. Hayden.

« Remarks.—~Prof. Diener was led to suppose by Waagen’s illustration,
tbat Koninckites Yudishthira is closely allied to K. Lyellianus do Koninck (Quart.
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Journ. Geol. Soc. XIX, p, 12, Pl. VI, Bg. 1, Fossiles paléozoiques de I' Inde, p- 10,
PL VL fig. 1), avd to K. gigas Waagen (Fossils from tho Ceratite formation,
1. c. p. 268, P1. X XXI, fig. 2).

*As regards Koninckites Lyellianus L am bound to suy that Waagen's type-spe-
cimen (Ceratito formation, 1. c. p. 270, PL. XXX, fig. 3) is very imperfcctly preserved.
The illustration fig. 8b on PL. XXX in Waagen's monograph, is a recoustruotion based
on the fragment represented in fig. 3a. On thereverse of 3a thero is a broadly round-
ed second lateral saddle, accompanied by two small poiats, which belong to the
umbilical lobe. After these, still outside the umbilical edge, follow two coarser
points. A third point is situated on the umbilical wall. Waagen’s illustration of
the sutural line, fig. 3¢, must have been taken from the side represented in 3a. On
this, remnants of the septa of the umbilical lubes of a following volution have been
preserved. They can easily be recognized as such, projeoting as thin ridges from
the shell of the specimen. Thesc lines have apparently been mixed up with the
sutures of the volution itself by Waagen, and thus the umbilical lobe and the second
lateral saddle were incorreotly figured.

“As regards Koninckites Lyellianus, there is therofore no proof whatever of
an aflinity with Koninckites Yudishthira. The actual featurcs of the sutures rather
exclude than favour the probability of a close relationship.

“ As to Koninckites gigas, I refer to my remarks in the introduction to lecko-
ceras, suggesting its probable identity with dspidites kingianus Woag. It has been
described by Waagen from a single fragment only, differing in its transverse scction
so widely from Koninckites Yudishthira, that a closor affinity appears to be
excluded on that account alone. The sutures are also different. K. gigas has no
umbilical edge, whereas in our Himil species the perpendicular umbilical
wall is distinetly separated from the flattened lateral parts by a well-defined edge.

“There is, however, another Salt Range type, with which Koninckites Yudish-
thira appears to bo very closely allied, and which may, on examination of larger
‘materials, even proveidentical. This species is Aspidites evoloens \Waagen Ceratite
formation, 1. c. p. 223, Pl. XXXV, fig. 1). It was described by Waagen from
a vory fragmentary specimen. The figure is partly restored. As the diamcter

cannot be measured in Waagen's fragment, the ratio T o bo used for a com-

parison of the width of the umbilici. This ratio is 2:31 in Waagen's type, 2:32

in specimen no. IT of Koninckites Yudishthira. % is 2 in the former, 215 in the
latter specimen. The proportions therefore, so far as they can be compared, are
practically identical. The transverse scctions bear a striking similarity, the siphonal
ares being bordered by obtusely rounded marginal edges in both species. The
umbilical wall is vertical and bordeved by a distinotly marked umbilical edge.

“The only character of differance is the arrangement of the sutural line. But
even the sutures differ considorably less than we might be led to suppose from a
glance at Waagen's illustration.

“On Pl VIJ, fig. 2, I have re-figured the lateral and umbilical lobes of Wanagen's

K2
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type-specimen of Aspidiles evolvens. The umbilical lobe is on the whole not unlike
that in my largest specimen of Koninckites Yudishthira (Pl XV, fig. 5), the first
auxiliary lobe being divided by a coarse median point, The htcml saddles are
rather low and resemble those of the speci of K.

Pl XV, fig. 3, but they differ in the comparatively small height of the punmpnl
lateral saddle in the Salt Range species.

“It is impossible to say, with suoh insufficient materials at hand, whether
those differences in the sutures are of specifio importance or not.”

The only specimen of Aspidites (?) evolvens hitherto known was colleoted
by Waagen in the Flemingites beds (Ceratite sandstone ) of Nanga. I need bardly
say, that this specimen is notidentical with dspidites (Clypites) evoloens Waag.
ewend. Frech, from the Ceratite marls (zone of Prionolobus rotundatus Noetling)
which was illustrated by Frech in the first volume of the Lethwa Mesozoica
(Lfg. 2, Asiatisohe Trias, Pl. XXIII, fig. 8).

81. (2) KoNinckiTes HAYDENI v. Krafit. Pl XVII, figs. 1-6.

Measurements.
L L L v. v.

D 295 mm. 36 mm 94 mm. 144 mm. 170 mm
v, 35, 1B, v, ¥,
A, ¥, 45, (7 9N,

c 7., 105, N o, 40, 38,
L, 102 728 757 ?

U

A

c W 18 153 6 239

“In PL XVII, fig. 8, the ol'DSPMBtIOII of a medium-sized specimen from
Gaichund, Spiti, has been i The of this et
are as follow :—

D =6 mm. =123 mm. 4, =118 mm,

U =386 , w= 37, u=16 ,

A =368 " a=6 , s=2mm
c » » q=4

1 " ” =16,

D 4

= h = 7
7 w=787
A a

A Ly
G = e =18

2=y FERE D=138

T i

“The development of this species is as follows :—

“ Height and thickness.—The whorls become very gradually compressed duting
differont slsges of growth, but their thickness varies in different specimens.
Specimens I snd II, of which the measurements have been given above,are
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compressod more strongly than the whorls of a corresponding diameter in the above
cross-seetion, This is also the case in specimen no. V. In the penultimate whorl
of this specimen the following measuremonts were obtained : —

a =3t mm. °

e =20 , o

“The last volution of this specimen is thercfora slightly more compressed, at

the beginning, than is the last volution in the above cross-section at its anterior
termination. The last volution of specimen no. V is still more compressed at its

A
anterior termination, ° being 2-89.

“Specimen IIT, on the other hand, has thicker volutions than the individual
from which the above cross-section was taken. To show this more in detail, the
measurements of specimen IIT are given in full,

D =9t nm 4 =397 om. 4 =16 oo
U =13 , woms o, w = 23,

A =475, a =208 , @ = 83 , 8 =27 om
c =31 ” c L ¢ =8 , ¢ =23 ,
1 =16 i=04

D a 4 "

T = T =T o= %

A 5 Y y 8 _ . 85 _.

c =138 2 =1 2= a1

s 8

2 5 -

T =13 P =12

“If we compare these mensurements with those of the cross-section given
above, we find that each whorl of specimen no. TII is thicker than the whorl most
nearly corresponding to it in diameter of the cross-section figured above. Thus the
volutions corresponding to & diameter of 16 mm, are thicker in specimen no. III
than those corresponding to a diameter of 11'8 mm. i thoe cross-section. and so on,
and yet the law of developmont is the same in both specimens, the volutions becom-
ing gradually compressed.

“ Bpecimen IV is another example of this thick variety. The ratio of 4

only 1'6, and this corresponding to a height of the whorl of 74 mm. above the umbi-
Yical suture, at the cnd of the Jast volution.

‘ Greatest thickness.—In the earliest volutions situated near the middle of the
height of the lateral parts. Itsoon descends to the umbilical region, where it
persists up toa diameter of approximately 830 mm. to ascend again slightly during
further stages of growth,

“ Umbilical edge and wall~-Bides in the earliest whorls without umbi'ical
edge, but sloping in a gradually orched curve towards the umbilicus. Correspond-
ing to a diameter of 6 mm. a rounded edge and a steep umbilical wall mako their
fiest appearance. They persist up to the peristome of the last volution of full
grown individuals, without any remarkable ehange.

“Ezterpal part.- -Broadly rounded throughout all stages of growth.
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“ Amount of snvolution~~The values deduced from the nhon measurements
point distinctly neither to a d i nor to an i s i The
involution may therefore be supposed to be constant.

¢ Seulpture.~-The ornamentation is confined to ourved growth-lines, seen in
the lower half of the lateral parts of specimens III and IV.

“ Body-chamber.—The greatest length of the body-chamber obsorved is about
one half-volution.

“ Sutures.—Siphonal lobe broad, median prominence variable in height, shape,
and number of incisions. Siphonal saddle slender, slightly shorter than the prin-
cipal lateral saddle, which is unsymmetrical. Second lateral saddle shorter, io
some specimens slightly incised along its slopes. Principal lateral lobe deeper than
the second.  Umbilical lobe with one rather large auxiliary saddle, which may be
either incised or entirc. In the specimen illustrated on Pl XVII, fig. 1, this
ausiliary saddle is flattened on its top.

*“ Geological position. Locality. Number of specimens examined.—Horizon
of Meekoceras lilangense and M. Vursha, 1 mile N. of Lilang, Spiti, 5, coll. Krafft;
lower division, exact horizon not kaowa, S.E. of Muth, Spiti, 2, coll. Hayden; S.W.
of Gaichund, 4, coll. Uayden ; N.N.W. of Kdgs, 1, coll. Hayden; 5 miles S. of Ensa,
1, coll. Hayden.”

Remarks. —As to tho systematic position of the present species, I may state
that the distinct development of an ausxiliary lobe and saddle is enough to justify its

grouping with i The i larity of tho of coarse points
within the rest of the umbilical lobe makes our species, however, approach
dapidites, which it also in its narrow umbili

One of the specimens collected by Hayden ncar Gaichuad is marked on the
accompanying label “dase of Otoccras beds (Diener).” From this we may infer
that Koninckites Haydeni is not restricted to the Meckoceras beds, in which it has
been found vear Lilang by A. v. Kraflt, but makes its first appearance in the
Otoceras beds s. 5.

32. (3) KONINCKITES ALTERAMMONOIDES V. Krafit. PL XVI, figs. 1, 2.
1900 Proptychites ammonoides (Waog.) A. v. Krafit, Gen. Report, Geol. Sure. of India, 1889-1900, p. 19,
Jlean"'emstm

(m xvl, fg.2)  (PLXVL5g. 1)

D mm. e 118 mm.
v . ss " 125,
A ® ., [T
¢ .20, 2,
v 920 eon. 941
A

3 cn 2l ?
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“ Lateru] parts slightly arched. Maximum thiokness somewbat below the
‘middle of the sides. In the larger specimen the thickness could not be measured
near the anterior termiuation of the last volution. Near the beginning it is exaotly
one half the height.

“External part broadly rounded, without uny trace of marginal edges.
TUmlilical edge slightiy rounded, bordering a high and vertical umbilical wall.

“The lateral parts are furnished with very low, falciform folds, well secn only
in one portion of specimen No. I.

“The smaller specimon is entirely cbambered. In the larger speoimen
about one half of the last volution belongs to the body-chamber. Shelly test partly
preserved in both specimens.

. “ Sutures.—Subjeot to considerable variation. Siphonal lobe broad and pro-
vided with a high medisa promineace. Exteroal saddle slender. Principal
lateral saddle obliquely shaped. 3econd lateral saddle flattened on tho top, with a
few very delioate incisions. The second lateral saddle dilfers considerably in the
two specimens, that of specimen no. I having an inoclined outer slope, whereas in
specimen no. II this slope is almost vertical.

“In specimen no. I the umbilical lobe is made up of a row of points, none
of which is distinctly individualised. The larger speoiwen no. II has, in this lobe,
a distinetly individualised auziliary saddle with several incisions. After this follow
two smaller, rounded, saddle-shaped points.

“ Geological posilicn. Locality. Number of specimens ezamined,— Iorizon of
Meekoceras lilangense and M. Varaha, 1 wile N. of Lilang, Spiti, 2, coll. Krafft.

“ Affinities.—Prof. Waagen deseribed two very fragmentary spocimens from
the Salt Range Coratite f ion as ides (Fossils from the
Ceratite fcrmation, Pal@ont. I:uhcrx, ser. Xll[ Salt Range Foss, Vol. II, Pt. 1,
p- 17), PL XVII, fig. 1, XIX, fig. 2), the larger of whioh he had collected hiniself
from the base of the Ceratite marls W. of Khoora, tugether with Proptychitcs
Lawrencianus. The sccond specimen, which was found by Wynne, is of doubtfu;
stratigraphical position.

“This specics is no doubt closely allied to the present onc. As regards its
true generic position, I may refer the reader to the iutroduction to the genus
Proptychilcs.

“Waagen's types agree with our species very closely in their transverse section,

beiug only slightly thioker. Tho ratio % is approsimately 1'9 in the larger, and

179 in Waageu’s smaller specimen  In Waagea’s types the uwbilicus is, however,
relatively wider. Although this could not be ascertained by measurements, as less
han half of the type-specimens has been preserved, it becomes apparent on com-
puring specimen no. IT with Waagen’s illustration on P1. XVII, fig. 1.
“ Waagen's specimens bear the same low folds as iy larger type from Lilang.
Their sutwres are also very similar. A remarkable common feature exists in the
flatteued shape of tho second latoral saddle which also bears delicate incisions ou the
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top in Wasgen's types. The umbilical lobe in Waagen's larger specimen olosely
resembles the umbilical lobe in specimen no. I above. Waager's smaller specimen
may be compared in this respect to my specimen no. IT, although the resemblance
is in this oase not so close.

« A second lateral saddle with a flattened top is a quite unusual and striking
character. Apart from the present form there is no species of 3feekoceras known
to me which can be compared in this respect to Koninckites ammonoides Waag. It
is true that the second lateral saddle is often somewhat flattened, but its top is never
80 straight or bordered by edges to the right and left. Nor is there seen, in any
other species, an incision on the top of the second lateral saddle, recalling this
feature in some species of the genus Oloceras. This charaoter appears to be all the
‘more important, because it is constant, the top of the second lateral saddle being
flattened in every septum of the four specimens in question.

“ In spite of this [ do not venture to unite the two species, We have seen
that the Him4layan types have a narrower umbilicus; but although this need not
be of specifio importance, the question of identity cannot be decided until more
material is forthcoming. Perhaps it will be possible at a later date to prove that
the new species bere established is only a varicty of Koninckites ammonoides.”

83, (4) KoNINCKITES GIGANTEUS V. Krafft. Pl XXIV, fig. 12; Pl XXIX.

Measurements.
D o . 815 mm. D .
v 35 g =
A 165 ,, AL
c 5 =2

“This species is founded on a huge specimen, differing from any other species
of the genus Jeekoceras known to me.

“Maximum thickness situated below the middle of the sides, which are but
slightly arched. Umbilicus narrow, with a very high umbilical wall, measuring
about 15 mm. in height near the anterior termination of the last whorl. TUmbilical
edge sharp, forming a right angle. The features of the umbilicus arc such as to
make a decreasing amount of involution evident. At the beginning of the body-
chamber and for nearly one half volution in front of the last sutural line the
external part is narrow and highly rounded, as in dspidites superbus Wangen. In
the last portion of the Lody-chamber it becomes gradually broader, and near the
end of the body-chamber resembles the siphonal area of Aspidites muthianus v,
Krafft.

“No sculpture is seen on the lateral parts. Shelly test not preserved.

“ Body-chamber.~The length of the body-chamber, the actual perist of
which has not been preserved, is at least 230°

*“ Sutures—As the siphonal lobe is not ncoessible to examination, we must
consider the possibility of this species belonging to tremia, not to Meek
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From the position of the external saddle it is evident, however, that no adventitious
saddle could have been present. Nor does the umbilical lobe of this species
resemble in any way the corresponding lobe in species of Hedenstyamic,

“ Principal lateral lobe broad and deep, Principal and second lateral saddles
obliquely shaped. The umbilical lobe has ove distinct saddlo, besides several smaller
dentioulations.

“ Geological position. Locality. Number of specimens ezamined.—Heden-
streemia beds, 8. E. of Muth, Spiti, 1, coll. Hayden.

¢ Remarks.—1 was in doubt for some time, as to whether this huge specimen
belongs to one of the other specics from the Hedenstremia beds of the same
locality or not, but came to the conclusion that it could not be united with any
of them.

“There are only two species to which it may be more closely compared.
These species are Konincki Yudishthire and Aspidites hi v. Kraflt.
Kon. Yudishthira has a relatively much wider ili whereas in 4. it
the sutures are much more differentiated. The oxternal part in these tiwo species
is either somewhat flatteoed or broadly rounded, but never as sharp as it is on
the chambered part, and at the beginning of tho body-ohamber, of the present
species. It might be urged, that the acuto shape of the external part in my type-
specimen of Kon. giganteus has becn produced merely by crushing or weathering,
aud I must admit, that this possibility cannot be excluded, although it is highly
improbable, TFor it is not in the least likely that the external part should he
rounded more broadly in the inner volutions, to become first ratrow and then again
‘broadly rounded on the body-chamber. But even granting all these possibilitics the
specimen may still be distingui: Voth from Koninckites Yudishthira and from
Aspidites muthianus, for the reasons stated above.”

Genus: Proavites, v. Arthaber,
1608. Proavites G.v. Arthaber, Cephalopoden-fauna der Reiflinger Kalke, Beitraye zur Palaont. v, Gedl.
err. wyele,, X, p. 104,

In my memoir on the Cephalopoda of the Himdlayan lower Trias (1897), I
followod Waagen in uniting the cvolute Ileekoceratide, with goniatitic septa, of
the Salt Range and of the Himilayas, in the genus Lecanites v. Mojsisovies,

The examination of large new materials from the lower Trias of India by
Noetling, Frech and A, v. Krafft has proved the close relationship of these types
with Meekoceras s. 8., thers being transitional links between forms in which the
principal lateral lobe is entire or very faintly serrated. Now I doubt very much
‘whether the original type of Lecanites has anything to do with the family of Meeko-
ceratide. This type is Ceratites glaucus Mucnster (Leonhard?’s und Bronns Neues
Jahrd. f. Miner, ete., 1834, p. 11, Taf. I, fg. 1), for which the generic name of
Lecanites was proposed by E. v. Mojsisovics in 1882 (Cephalopoden der Medit:
Triasprovivz, Abkandl. K. K. Geol. Reichsanst., X, p. 200, Taf. XXX, figs. 1-6,
LIII, fig. 14).
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The species is found in the beds of St. Cassian of lower carnic (upper Tri
age, and is a dwarf speoies, whose septa have probably acquired their go
habit by reduction from more complicated sutures in its ancestors. It is an isolated
form, without any affinity to tho other represcatatives of the Ccphalopod founa of
St. Cassian. The only species which appears to be nearly allied to Lecanites
glaucus, is L. Vogdesi Smith and Hyatt (Triassic Cophalopod genera of America,
L c. p. 139, Pl LX, figs. 12-22, LXXV, figs. 10-13) from the Daonella beds of the
Humboldt range, of middle Triassic age.

Of the two species from the Hedenstraemia beds of the Himélayas grouped with
Lecanites in my memoir quoted above, one (l. ¢. p. 148, PL. XXIII, fig. 2) belongs
to the evolute types of (group of M. discifor v. Knalft, Gy.
Waag.) and should not be scparated from it on account of the absence of denticula-
tions in the latcral lobes. The sccond, Lecanites Sisupala Diener (L. c, p. 147,
Pl XXIII, fig. 3), is a representative of the Kymatitinae Waagen and should be
included in the genus Proavites Arthab.

tic

Proavites S1suPALA Diener. Pl XXIX, fig. 4.

1880, Norites planulatus var., Griesbach, hlmnlulngial Dotes on the lower Trina of the Himblayas,
Records, Geol. Sure. of India, X111, p. 1

1897, Lecanites Sisupala Diencr, Himblasan lou., Pataont. Indica, wr. XV, Vol. II, Pt. 1, Cephalos
poda of the lower Trias, p. 147, Pl. XXI1I, fig. 3.

A re-examination of the sutures of my type-specimen from the Hedcastramia
beds of the Shalshal cliff (Painkhanda) has convincod me of its close aflinity to the
speeies of Proaciles which have been described from the Reiflinger Kalk by G. v.
Arthaber.  The lateral lobes are entire and scparated by broadly rounded saddles.
A small auxiliary lobe stands outside the umbilical suture. Each of the two
branches of the siphonal lobe terminates in a single sharp point exactly as in
Proavites.

In involution and biangular outlines our species also recalls Proavites, but
it is compressed more strongly, and (he lateral psrts are curved less considerably
than in the Alpine representatives of this genus. In the recent collections from
Spiti, Johar and Byans the spocies is not represented.

Genus : Proprycnrres Waag. emend. Diener.

“The genus Proptychites, proposed in 1892 by Waagen, was considered by him

to be the presumptive ancestor of Peychites, chiefly on the ground of a striking
y in the general ion of the shell and of the sculpturc, This
subject has been fully discussed by Diener in his memoir on the Cephalopoda of the
lower Trias of the Uimilayas (L 0. p. 70). As the two gencra differ considerably
in the character of their sutures, and as transitional forms leading from Proptychites
to Ptychites axe wanting, he saw no suficient reason for admitting a close affinity
between the two genera. On the other hand ho approached the question, whether
Proptychites ought o be united with Meekoceras, as bad been advocated by E. v.
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Mojsisovics, or should be retained as an independent genus, from a new point of
view,

“ As the inner volutions of typical Meekoceras are always compressed, while
those of Plychiles are glohose, an examination of the inner volutions of Proplychites
should naturally lead to definite results. Oao of the species from the lower Trias
of the Ussuri distriot, Proptychites hiemalis Diener (Tyiadisohe Cephalopoden,
faunen der ostsibirischen Kuestenprovinz, Mém. Com. Geol. St. Pétersbourg, 1895,
Vol. XIV, No. 3, p. 33, PL. II, figs. 2, 4, V, fig. 4) examined in this way, proved to
have globose inner whorls. This result induced Prof. Diener to re-cxamine a series
o! forms desoribed as Meekoceras in bis memoir on the Cephalopoda of the

helkalk, and by ing the inner volutions he recognized two
sories of forms of great external similarity, but different d

“Thus Diener camo to the conclusion, that the genus Proptychites i |s distin-
guished from Meekoceras chiefly by its globose inner volutions, as well as by the
characters of its sutural line already pointed out by Waageu.

“The latter charaoter is, however, no suficient guide in every speoics, as some
types with olongatc saddles, with a short siphonal lobe and with a high, often richly
serrated median prominence are known to have distinctly compressed inmer volu-
tions. It must consequently appear very doubtful whether, in any case, the genus
can be recognized by reference to the sutures alone.

“This fact having been noticed in Proptychites ammonoides Waagen, it be-
came necessary to re-cxamine the species from the Salt Range classed with the
genus Proptychites by Waagen, ia order to sos, whether some of them did not
actually belong to Meekoceras in a broader sense. I havo endeavoured to do so, but
as I could cxamine the inner volutions in a few instanoes only, the results are in
reality not of a definite character.

“ Proptychiles aberrans Waagon (Fossils from the Ceratite formation 1. c.
p. 179,P1 X, fig. 2) is the only speoies, which can be left in the present genus with

certainty. ‘The inner volutions are globose, the ratio g‘. —3, % being  approxi-
3

mately 0776, 113, 1'5 respectively.

“Two other species, Prop/ychites plicatus Waagen (1. c. p. 182, Pl XXIV, fig.
3) and P. undatus Weagen (L c. p. 180, Pl XXIV, fig. 4) also most probably
belong to the genus Proptychites in the interpretation of Diemer. In the first
mentioned species the ratio % nml-‘% is 132 and 1'57, respectively. The last
volution thereforc becomes strongly compressed, whereas in the penultimate volu-
tion the thickness is not muoh inferior to the height. In the seoond speoies
2 is146, % = 175. These two species are, moreover, distinguished by a very
i i 1 recalling the ion in tho group of

Ptychites rugiferi.

) « Proptychites Lawrencianus Waazen (l. c. p. 168, PL XVII, fig. 2, XVIII,

fig. 1) is of somewhat doubtful systematic position, but as it is nearly allied to a
L2



76 HIMALAYAN FOSSILS,

new species described below (Proplychites typicus v. Krafft), it is prol able that

it belongs actually to Proptychifes in tho interpretation of this genus proposed

by Prof. Diener.

“The systematio position of tho following species is also doubtful :—

Proptychites obliqueplicatus Woagen (1. c. p. 183, PL. XVII, fig. 8).

magnumbilicatus Waag. (l . p. 173, Pl. XIX, fig. 1).

Oldhamianus Waag. (l. e. p. 166, Pl. XIX, fig. 3).

latifimbriatss Waag. (. c. p. 170, Bl. XVIII, fig. 2).

“On the other hand Proptychites ammonoides Waag. (1. c. p. 171, Pl XVII,
fig, 1), is certainly no Proptychites, as the genus is now defined, the penultimate
volution being more compressed than the last one. This species must consequent-
ly be included in Meckoceras, notwithstanding the brachyphyllic development of
its saddles. The same remark applies to the three following species :—

Proptychites discoides Wangen (L. c. p. 174, Pl. XX, figs. 1, 2).
» Irilobatus Waagen (I c. p. 17, PI. XX, fig. ).
Khoorensis Waagen (L. c. p. 176, Pl. XX, fig. +).

all of which can be safely attributed to Meekooeras in a broader sense.
“ Dicner described four specics of Proplychites from the lower Trias of the
Him4layas, nomely :—

P. Markhami Dr. (L. c. p. 75, PL. VI, iga. 4, 6).
P. Scheibleré Dr. (. c. p. 79, PL. VI, fig. 3).

P. sp. ind. (<. p. 75, PL VI, fig. 5).

P.up. ind. ez af. olliqueplicato (. o. p. 81).

“OF these the first is of doubtful generio position. The same remark applies
to Proplychiles sp. ind., known only by a fragment which bas the last volution
strongly compressed, aud to Proptychites sp. ind. ez aff. obligueplicalo, of which
the inner volutions have not boen preserved. Proptychites Scheibleri, whioh is
a good representative of the present genus, has not been found again, although
a somewhat similar new species occurs in Spiti.”

My own opinion being in accordance with A. v. Krafft's view, as explained
in his notes, I have only to add that Proptychites Markhami does, indeed, belong
to Meekoceras, not to Proptychites, as I have bean able to demonstrate by deve-

loping its inner volutions.
As to the species from the Musehelknlk which l originally included in

Me and sul ly in P) the ion of inner volutions
of Hollandites Voiti Oppel and the d\scoury of Hollandites Cecilis, a species
most inti ly allied to Meek Dicn., have i me that

their proper systematic position is probably among the representatives of Oeratites
(Hollandites). TFull particulars on this subject aro given in my memoir on the
fauna of 1he Himdlagan Muschelkalk (Pal@ont. Indica, ser. XV, vol. V,
ot 2, p. £1).
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1. ProPTYCBITES TYPICUS V. Krafft. Pl XIX, figs. 4, 5; XX, fig. 6;
XXI, figs. 2,8, 4.

Measurements.

L 1L L 1v.
D. .28 mwm, 2% mm. 3 om. 7l om.
L' 75, 65, 2, 25,
A L9, 13, 4, 363
c. 83 4 10 » 7o, 28,
o 300 423 5 483
v 5 S
-g— 105 13 141 158

“This species is represented in Hlydent collections from Bpiti by a con-

siderable number of i bave allowed me to
Pprocure several tions. The tion i d on PL XXI, fig. 2
ropresents a stout varioty. The dimensions of four volutions are as follow :—

D= 74 om d= 8 mm d= 16 mm &, =73 nm

U=18 , w= 7 , w 38,

A=37 , a=1 , 8 T, n =238 ,

C=24 , e= 18 , o 7, =44,

I =1 , i= 5 , i 25,

D

g = 0 :—-= 5 %‘ +34

)

A 5 [N 5

c= 154 e 122 ?: =

A L N _ 1

7= 12 = o1 T= 1w

“ A second cross-seotion through a specimen from Ensa, which represents a
‘compressed variety, shows the following measurements :—

D= 484 mm 4 = 236 mm. 4 = 12 mm
3—= 147 : = 122 :: = 104

“1t results from this proportion that the cross-section through the specimen
from Ensa is more strongly compressed than that from Kigd corresponding to
a diameter from 12 to 15 mm. and equally compressed corresponding to a diameter
from 23'6 to 35 mm.

“ Height and thickness.—As regards tho devolopment of this species the
following data are obvious from the figured cross-section, Inuer volutions globose
up to a diameter of 16 mm. whercas the specimen becomes gradually more and
more compressed in later stages of growth. The largest transverse diameter
coincides with tho umbilical edge. Umbilical margin sharply defined throughout:
the growth of the species. External part rounded, passing gradually into the
flanks, which are slightly arched.”
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“ Amount of involution.—Deorcasing. This is ovident from the measurcments
of the above cross-section and also from those of the entire specimen. It will
Dbe noticed that specimens I, II and IIT have proportionately wider umbilici than
the corresponding inner whorls of the cross-seotion. In specimen I with a

diameter of 23 mm, the ratio 2 is lower, and consequently the umbilicus is pro-

portionately wider than in an ioner volution of 15 mm. of the cross-scction. Simi-
lar differences prevail as regards speoimens II and IILI. As ‘the specimens are
specifically identical, we must conclude that the width'of the umbilicus is variable
in this species. This view is supported by the presence of a specimen with an
unusually narrow uwmbilicus, but as its specific identity with Proptyhites typicus
is not porfcct]v certain, it may be left out of consideration at prcsent and dealt
with scparately hereafter.

** Seulpture—Young individuals of this species have low folds, which start
from the umbilical cdge and are directed slightly backward. They are obliter-
ated before reaching the external part. The periphery of the inner volutions is
of indistinetly polygonal outlives, as a flat knob to cach fold corresponds in the
siphonal part. In larger specimens no folds are scen.

* Body-chamber.—The greatest length of the body-chbamber observed is some-
what more than one half-volution.

** Sutures.—Siphonal lobe broad and rather shallow, with a high median
prominence, bearing an incision on its top. Principal lateral lobe very deep. Its
denticulations reach some distance up the inner slope of the external saddle.
Second lateral lobe considerably shorter than the principal. External and prineipal
lateral saddles of equal height, second lateral saddles lower. All saddles slender
and with rounded tops.

“ Umbilical lobe beginning with delicate iculati which are followed
by coarse points, continued beyond the umbilical edge. In the sutural line of my
smallest specimen  the larger points of the umbilical lobe are situated cntirely on
the umbilical wall,

“ Geological position. Locality. Number of specimens eramined.—Lower
division, exact horizon unknown, 5 miles S. of Ensa, Spiti, 7, coll. Hayden;
N.N.W, of Kigd, 4, coll. Ilayden ; S.E. of Muth, 3, coll. Hayden; Kuling 1, coll,,
Krafft.

“ Ridge between Dbarma and Lissar valleys, opposite Ralphu glacier,
Kumaon, 1, coll. La Touche ; Jolioka E. G., Kuti Yangti valley, Byans 3, coll.
Smith.

* Remarks—The present species is no doubt nearly allied to Proptychites
Scheibleri Diener \Cephalopoda of the lower Trias, Himal. Foss, Vol. IT, Pt. 1, Pl
VI, fig. 8), which was collected in the shales immediately above the main layer
of Otoceras Woodwardi in the section of the Shalshal cliff. This species is distin-
guished from the present one by different sutures and by the entire absence of an
umbilical edge, the flanks passing gradually into the umbilical wall. As none of
my numerous specimens of Proplychites typicus resembles P. Scheibleri in these
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two characters, T deemed it nocessary to establish a new species. P. Scheibleri is
also stouter than any of my specimens of P. typicus, ‘c\ being 1'46, corresponding

to a diameter of 84 mm,

“It is probable that P. Scheibleri is geologioally older than the present
species, which most likely comes from the beds with Meekoceras lilangense and
M. Varaha and may thereforo be a descendant of P. Scheibleri. Unfortunately
the esact stratigraphical p nosnemn of P. typicus is not known to me.

“ In its sculp typicus is hat similar to P. oblique-
plicatus Wmm-n (Coratite formation 1. ¢. PL. XVII, fig. 2) from the Stachella beds
of the Ceratite formation. There cav, however, be little question of afinity, for
the Salt Range form has a much wider umbilicus and a narrow sipboual part. It
is also not at all certain that Waagen’s specics really belongs to the genus Propty-
chites in the interpretation accepted in this memoir.

“As the same objection might be raised agaiust the majority of other specics
described by Waageo, with the cxcoption only of Proptychites aberrans, which is
entirely different from P. lypicus, it is useless to discuss the allinity of our species
to thy Salt Range forms in detail. I feel, however, bound to remark that
Proptychites Lawrenzianus Waagen, from the basc of the Ceratit: marls (I c.
PL XVII, fig. 2, XVIII, fig. 1,), may on cxamination of larger materials from the
Salt Range, turn out to be very nearly allied to or even identical with Propty-
chites typicus.

“In the swaller of the two speci of Prop ites L. i iltus-
truted by Waagen, the last volution is near its aperturc considerably more com-
pressed than near s commencoment, the ratio being % =101, % =146,

¢

Tiis points decidedly to o representative of the genus Proptychites, but the
question ean only be decided by cutting a specimen in two, which with Waagen's
type-specimon is of course impossible. The transverse section of Proptychites
Latorencianus is not unlike that of the prescnt species, and the sutural linos also
show remarkable affinities.

2. Prorryomres sp. ind. aff. Tyeico v. Krafit. Pl XXI, fig. 1.

“As mentioned in the description of P ites typicus, thore i in tho
collections of Mr. Tlayden from the Otoceras beds (in the wider circumscription) of
Enpsa, a specimen of this genus, with a considerably marrower umbilicus than
Las been noticed in any of my numerous examples of P. typicus.

* Although this character may not be of great importance in a species,
whose umbilicus dilfers so much in width in separate individuals, I have decided to
treat this specimen separately, as there arc no means of provi ing its specifie
identity with the former species.
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“ The and ions obtained by p ing & bi
through this specimen, are as fol.low

D = 425 mm 4 =18 mm 4 =
U=236 , w o= 26, 6 =
A =27 , s =90, 8 =
c=1un , o = " o =
1= 18 , i = 86, i o=
D a d
= = 7108 £ o= S =
g o= o8 H 71 3 )3
A a 5 8,
= P L % _ g9 @ -
s = lu L 1 o= %o
T = s 3= 16 B o= 11
H i

“It will be seen from theso measurements, that the quotient of diameter
to width of umbilicus is much higher than in even the largest specimen of
ites typicus. U ly the sutures cannot be made out properly.
On tln, fanks of this specimen very low folds, with a slightly falciform bend,
were noticed, but this fact can scarcely warrant the conclusion that the npc«lel
aro identical. I therefore prefer to leave the question as to its identity with
Proptychites typicus open.
“ Geological position. Locality. Number of specimens examined.—Lower
division, 6 miles 8. of Ensa, Spiti, 1, coll. Hayden,”

Genus: OPHICERAS Griesb.

Of all genera of lower Triassic age this is the most difficult to separate from its
allies on account of the uncertainty of its characters. From Xenodiscus Waagen
it is distinguished by the fainter sculpture of its inner whorls, and by the entire
absence of distinet radial plications on the last volution. From the widely

d species of (Gyronites Waag.) it differs in the delicate
spn‘nl striation of tl\c inner layer of the shell. But this diagnostic mark is
to in fonal cases only. It is hidden when the

shell is preserved, and it duappemrs from tho cast when the specimen has been
slightly injured by weathering.

Some of the Salt Range species, assigned to Gyromiles by Waagen, may
therefore belong to Ophiceras. Frech and Noetling united the majority of species,
grouped with Gyronites, Ambites and Kymatites by Vrof. Waagen, with
Ophiceras, but their truc systematic position is as yet unknown.

To the specios of Ophiceras described in my memoir on the Cephalopoda of
the Himalayan lower Trias (Palecont. Indica, ser. XV, Vol, II. Pt. 1), & new
one from the Shalshal oliff (coll. Noctling) has been added by Freoh and Noetling,
This is Ophiceras stricturatum (Lethea Palmozoica, IT. Die Dyas, p. 634f, fig. 8),
which is distinguished by a deep furrow intersecting the last whor! near its
anterior tormination. ‘T'his furrow runs across the umbilical wall in a backward
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direction, and afterwards describes a falciform ourve on the lateral parts between
the umbilical edge and the siphonal part.

This species is not represented in the materials entrusted to me for examina-
tion.

TIn the lower Trias of Idaho indubitablo representatives of Ophiceras (O. Dieners,
0. Spencei) have been discovered by Hyatt and Smith (Triassic Cephaloped
genera of America, U. 8. Geol. Surv. Prof. Pap. no. 40, 1903, p. 118), agreeing
in all their distinctive features with the Indian congeneric forms.

1. OPHICERAS TIBETIOUM Griesb.

1680, Ophiceras tiboticum Griesbach, Palrontological notes on the lower T
Geol. Sorv. of Tndis, Vol. XIII, p. 109, Pl. 111, 6
1697. Ophiceras tibeticum Disner, imdlasan Foss. . c. Ve
This charaoteristic species is not raro in tho Otoceras beds of Spiti. Among
Hayden’s collections ten specimens may be safely identified with O. tideticum,
exhibiting nearly the same wido range of variation which has been noticed in the
examples from the Shalshal oliff and from Kiunglung E. G. The typioal form is
represented by an cxcellently preserved specimen from Kigd, accurring together
with an equally well preserved specimen of Ophiceras Sakuntala Dien.
Specimens refcrable to O. tibeticum arc known from the Otoceras beds of the
following localities in Spiti : 8. E. of Muth, 5 miles S. of Enss, Kuling, N. N. W,
of Kégh.

of the Himalagas, Records,

L 11, Pt L, p. 105, Pl VIIL, figs. 1.7

2. OpmIcERAS cf. sERPENTINUM Dicn,

1897 Ophicoras sorpentinum Dioner, Himélayan Foss. 1. c. Vol. 11, Pt. 1, p. 110, PL. XITI, fgs. 17,
Two small specimens of Ophiceras from the lower Trias (Chocolate Limestonc)
of Jolinka E. G., Byans (coll. Smith) resemble O. serpentinum Dien. in their
obliquely elliptical shape and cordiform cross-section. But they arc not sufli-
ciently well preserved to warrant a complete identification. They are referred to
Ophiceras on the ground of their external shape only, their mode of preservation
exoluding the presence of any characters of the shelly test.

8. OPHIOERAS SAKUNTALA Dien.
1607. Ophicerar Sabuntala Diencr, Mimélayan Foss. L.c. Vol 1, Pt 1, Cophalopoda of the lower Trias,
P 114, PL X, figs. 14, XL, 6gs. 1,2, 4.

Of this species, the most frequent in the main layer of Otoceras Woodwards
in the Shalshal oliff, five specimens are known to me from Spiti. They were
collected by Hayden in the Otoceras beds 8. E. of Muth, 5 miles 8. of Ensa and
N. N. W. of Kéigs respectively. Two examples belong to the typical form, three o
the var. evoluta Freoh et Noetling (Lethma Palwozoica, Vol IL.  Die Dyas, p. 634f,
fig. 1), but their siphonal part is rounded more regularly than in the illustration

given by those authors. .
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The typical form of O. Sakuntala is also represented by three fairly well
preserved speoimens of large dimensions from the orest of the ridge between the
Dharma and Lissar valleys, opposite Ralpbu glacier (coll. La Touche).

82

4. OpEICERAS cf. DEMISSUM Oppel

1805. Ammonites demissus Oppel, Ueber astindischo Posclreste aus don secundroren Ablagerungen von Spiti
Jmontol. Mitteil. aus dem Moscum des Konigl. bagrischen Stastes,

und Goari Khorsum in Tibet
Stuttgart, I, Theil, p. 200, Taf. LXXXVI, g. 1.
1897. Ophicerar demissum Dicncr, Himélayan Foss. 1. ¢. Vol. 11, Pt. 1, p. 121, P1. XLV, fige. 1-7.

Oppel's typ of Ophit demi were collected by the brothers
Schlagintweit near Tengdiin 8piti. A small example of Ophiceras (coll. Hayden)
from the Otoceras beds of Khar is before me and reminds me very strongly of
O. demissum in its involution and in the prescnce of narrow folds and wrinkles.
Its small dimensions (diameter of the shell 13 mm.), however, ezclude a safe

identification.

5, Ornicenas CHAMUNDA Dico.
1897 Ophiceras Chamunda Dicnor, lirablagan Foss. 1. c. Vol. 11, Pt. 1, p. 189, PL XII, figs. 1-4.

This species, which may be roughly defined as the elliptical variety of Ophi-
ceras Sakuntala Diener, is very common in the Otoceras beds 8.-W. of Gaichuad,
where cleven specimens have been collected by Hayden.

A type, transitional between this species and O. Sakuntala, is represented by a
large specimen from the Otoocras beds of Khar (coll. Haydon).

6. OPHICERAS OBTUSO-ANGULATUM, nov. sp. Pl XX}VII, fig. 8.

A single but fairly well preserved specimen of an Ophiceras, from A.v.
Krafft's ocollection from the lowest layer of the Meekoceras beds near Lilang
is before me, which, although allied very nearly to O. plalyspira Diencr (Him4l
Foss. 1 c. p. 113, Pl. XII, figs. 5, 6), differs from it in some distinotive features.
As these cl of spocific imp are ible to ination, I do not
hesitate to introduc: a new specific name, although for a complete diagnosis mora
specimens would be required.

In its general shape, iuvolution and sculpture Ophiceras obluso-angulatum is
vory similar to O. platyspira. But the whorls overlap one another very slightly,
considerably less so than in O. platyspira. Its outlines are less strongly ellip-
tical, and its transverse section is more slender, than in thetypioal form of the latter
species. A distinot umbilical margin persists through all stages of growth. As
in 0. platyspira, the siphonal margin is well defined and forms a distinct edge,
which is obtusely rounded off, but the external area is very narrow and perféctly
flat, not broad and flatly curved ss in O. platyspira.

The soulpture of the lateral parts is contined to the inner volutions. It con-’
sists of very low and regular, radial plications. The last volution is perfectly
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smooth. The regularity of the ornamentation of the inner whorls recalls Xanodiscus,
but thesculpture is too indistinct to warrant the removal of our species from
Ophiceras. The plications ave restrioted to the umbilical region, oxactly 1asin tho
last whorl of tho specimen of Ophiceras tibetioum illustrated in my memoir
quoted above, on Pl VIII, fig. 6a.

Sutures.—As far as known agreeiog with those in Ophiceras platyspira and
0. serpentinum.

Do'meuiaw.
Disweter of the shell . - . .
ww o umbilicns . e e
Diameter of theshell 310 the ,,...nm.u whol .. .
D-M:M" o e fcus ot tho Place of its grestest oxpansion .
Hoight }ot tholust volution . . . o

Locality and geological position. Number of specimens examined.—Lilang,
lowest bed of the horizon of Meekoceras lilangense, 1, coll. Krafit,

Genus : XENoDISOTS Waagen.
1879, Zenodiseus Waagen, Palmontologia Tadicn, ser. XI(I, Salt Range Foss,, V. I. Productus limestone
2.

Fose,, v

1807 Danubites Diener, Palwont. Indica, ser. XV. Himélayan Poss, Vol, 11, Pe. 1, Cephalopods of the

Lower Trins, p. 24
1002, Xenodiscus Prech, Lathma Palmozoien, Vol. 11, PL. 2, Dio Dyas, p. 631a.

“The genus Xenodiscus was proposed in 1879 by Prof. Waagen. It originally
served to accommodate two speoies from the Productus limestone of the Salt Range,
viz., Xenodisous plicatus and X. carbonarius, along with a number of types occur-
ring in the lower Trias of the Salt Range. Itis unncccssary to ropeat the desig-
nation originally given to the genus, as its suthor subsequently restricted the name
Xenodiscus to one single spocies, X. plicatus, and introduced the new generas
ZXenaspis and Gyronites for Xenodiscus carbonarius and the lower Triassic types
respectively.!

“Thus Xenodi in its later ci fon was restricted to tho species
of Permian age which bad been first desoribed. The genus is, however, by no
means rare, but therc arc, as we shall see, numcrous representatives in the lower
Trias of tho Salt Range, of the Himdlayas and of Siberia (Olenek beds), though
the species from the Jast mentioned beds, described as Xenodiscus by E. v. Mojsiso-
vics, have nothiug to do with Waagen’s gonus but belong to Meekoceras.

“Of the type of the genus, Xenodiscus plicatus, one single specimen only is
known, Waagen in his description states that the body-chamber has been almost
entirely preserved, but I found on re-oxamining his type, that the shell is
fractured, near the anterior termination of the last volution, in such a way that
nothing definite can be said as to the original length of the body-chamber.

 Palont. Tod. ser. X111, Vol. 1T, Ceratite Pormation, Pt. 1, pp. 161, 283,

x2
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“ Aocording to Waagen, tho length of the body-ohamber amounts to nine-
tenths of the last volution. But in front of the sutural line, which Waagen
mistook for the last septum, a scoond ome can be distinctly seen. Measured
from the bottom of the principal lateral lobe of this sutural line to the anterior
termination, the body-chamber amounts to 295° or approximately eight-
tenths of the last volution. But as indistinot traces of a third septum can be
seen still further in front of the former one, th e actual length of the portion of the
body-chamber preserved may be even less tlmn 295°,

“On the body-chamber the scul dually, not abruptly.

“As regards the sutural line, T am bound to remark that it is impossible to
give a clear picture of its details, the ontlines of the saddles and lobes being vague
and indefinite, but it can be seen that the saddles were provided with broadly
rounded tops. The sccond lateral saddle cannot be seen distinctly and must be
more or less guessed at. It cannot, however, be doubted, that a second lateral
saddle is aotually present, for the position of the principal lateral saddle is exactly
the same as in other types with two normal lateral saddles. Denticulations may be
noticed in the lobes in a few places, but it is not possible to make them out in full
detail.

“In spite of the indistinctness of the sutural line, the specimen is undoubted-
1y fitted to form the t\pa of a proper genus, as all its important characters bave
been preserved.

“The genus Xenadiseus caa be casily distinguished from any of the other Per-
mian and Trisssic genera of ammonites with ocratitic sutures, Ophiceras Griesbach
does not possess the marked and regular radial soulpture we mect with in the
Ppresent genus, som: of the mst remarkable types being even without any soulpture,
as for instance O. Sakuntala Diener.

“As to the genus Xenaspis Waagen (Salt Range foss. 1. ¢, Vol. II, Ceratite
Formation, p. 161), it is to bo rogretted that Waagen's types are insufficiently
preserved. The svesimen, wiich has been figured by Waagen on PL II, fig. 2, of
the * Productus limestone fossils,” is badly weathered. There being no sutures
accessible to examination, the length of the body-chamber is uncertain. Waagen
states, it is truc, that the body-chamber must have been very long, but no evidence
as to this could be gathered from his types. In the largest specimen figured only
one-half of the last volution has been pressrved, and this belongs to the body-
chamber. Two Iateral saddles can, however, be seen at the lower, broken termi-
nation of the half volution.

“Sinee the inner whorls of Xenaspis carbonaria are smooth, there oan be
little doubt that Waagen was right in separating it from Xenodiscus, but a thorough
diagnosis of the genus Kenaspis is as yet almost impossible. As Dr. Noetling
has recently (1900) obtained large numbers of Xenaspis carbonaric Waagen
from the Middle Productus limestono of the Salt Range, the decision as to the
systematic position of this type should perhaps be deferred, uutil his material has
been worked out.”
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“1 shall now attempt to demonstrate that numerous species, formerly classed
‘with other genera, can be included in Xenodiscus.

“There are first a number of types from the lower Trias of the Himglayas,
described by Diener under the generic name of Danubites. Diener separated these
forms from Xenodiscus solely by roason of an apparent dilference in the length of
the body-chamber. ‘In all the Him4l bites,” he writes  which as regards
soulpture bear the greatest similarity to ZXenodiscus plicatus, the body-chamber

occupies but very little more than one-half of a volution. From these forms
X. plicatus consequently differs in this character in a rather remarkable way,
and it cannot be denied that this character is of an undoubtedly important generie
value, as it is olosely connected with the interior organisation of the individual
Q. 0. p.85)."

“To me n distinotion between ites and Xe scems, Lowever, im-
possiblo on the strength of this character. A specimen of Danubites Kapila Dien.,
sinoe collected by Hayden, has a body-chamber measuring almost one entire volu-
tion, and soveral examples of other species of Danubites have been found with body-
chambers measuring more thun one-half volution in length, their circumference
ranging up to 250°.  On the other hand there is no conolusive evidence that hody-
chambers of a maximum length of 180° do actually occur in Danubites. Diencr
described a specimen of Danubites ¢f. {rapezoidalis Waag., in which the apertural
maigin is said to have been preserved, and of which the body-chamber measures one-
half volution only. I have re-cxamined this specimen, but could not convince
myself of the correotness of Diener’s view. The anterior termination is too much
weathered to say anything definite as to the true position of the actual peristome.
In my opinion Dicner's sugsestion therefore needs further corroboration. In a
second specimen with a body-chamber of one-half volution in length (Danubites
Sitala Dion.), the peristome is indicated by a sudden contraction at the anterior
termination, but of the apertural margin itself no trace is visible. This specimen
proves therefore even less than the formor, although its body-chamber can certainly
not have exceeded three quarters of the last volution in length,

“It has consequently not been ascertained, that there really is a marked
difference in the length of the body-chamber of Xenodiscus and Danubites. The

i length of the body-chamber in Xenodie is still unknown. There is
one specimen of Dunubites Kapila Dien., in whioh the body-chamber is oven
longer than in the type of the genus Xenodiscus, whereas several specimens of
Danubites approach Waagen's type in this character. In most cases no evidence
can be gained, while thero is no individual which may be definitely asserted to
possess 8 body-chamber of one-half volution only. Under these circumstances I do
not think that we can help including the species of Danubites referred to in the
genus Xenodiscus.

*The length of tho body-chamber is evidently of very questionable systematio
value. Only in exceptional cases can this character be ascertained. The conse.
quence is that we suould do better toleave it out of discussion altogether. This
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remark applies especially to the present genus, as there is sufficicnt reason to
believe that the length of the body-chamber does not differ considerably in all
the specimens in question.

“These differences are, in my opinion, not remarkable enough to justify any
generic distinction. Thore are several genera of ammonites in which the length
of the body-chamber varies in differont specm Ono instance has been quoted by
Diener (l. ¢. p. 84). Ptychites isovies exceeds the
species in the length of the body-chamber hy nlmost one quarter of a volution. I
may further refor to the genus Clymenia, in which species with long and short
body-chambers are known.*

“ Among the speoics from the lower Trias of the Himélayas classed with
Danubites by Dicner, we generally observe a flattened external part, but it is
cvident that this character is not of generic importance. The flattening of the
external part, moreover, sometimes becomes very indistinet on the body-chamber.

I accordingly place the following species described from the lower Trias of
the Himdlayas in the genus Xenodiscus :—

Xenodiscus Himalayanns Griesb.

w  rigidus Dien,
»  Kapila Dien.
»  nivalis Dien.”

“In tho above list I have left out a number of species also described by
Diener, which are nearly allied to Xenodiscus rotula Waag. and X, radians Waag.
from the Ceratite formation of tho Salt Range, and are perhaps, at least partly, not
specifically independent. They will be treated in detail in the description of these
two Salt Range species.

“* Another group of types which, according to my opinion, should be united
with the genus Xenodiscus, is the group of Ceratiles obsoleti E. v. Mojsisovies
(Arktische Triasfaunen 1. c. p. 24).

“Tt was for this group, in common with the group of Celtites Floriani, that
E. v. Mojsisovics introduced the subgenus Danubites in 1898 (Abbandl. K. K.
Geol. Reichsanst., VI-2, p. 398). The Ceratites obsoleti agree with Zc»odwcn in
all important characters. I include them quently in this genus,
however, Ceratites sigmoideus, which differs from the rest in sculpture and involu-
tion, as has already been noticed by Diener (L. c. p. 25).

“The Siberian specics, which I am inclined to unite with Xenodiscus, are the
following :—

Xenodiscus multiplicatus v. Mojs.
» Ayperboraus v. Mojs.
w  fsiplicatus v, Mojs.
» discretss . Mojs.

* See E. v. Mojsisovics, Cepbalopoden der Mediterranen Triasprovias, Abhsudl. K. K. Geol, Leichmat, X, p. 04,
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« Another group of types belonging to Xenodiscus Waagen has been described
by Wasgen himself from the lowor Trias of the Salt Range under the generic name
of Celtites. Some of these types were placed in the genus Danubites by Diener, as,
for instance, Celtites trapezoidalis. Others, however, he believed to differ from
Danubites on the authority of Waagen, who stated them to be provided with a long
body-chamber. Waagen himself considered Celtites to be closely allied to Xenodis-
cus, but on the strength of imaginary differences in the sutural lino he came to the
conclusion that it could not be a direct descendant of Xenodisous.

“In his notes on the Tropitide of the Salt Range (1. 0. p. 67) Waagen remarks
that the second latoral lobe in Celtites is very small, and of a rather uncertain
Pposition, being sometimes above and sometimes below the line of involution of the
preceding whorl. From this he infers that Celfites, like Ceratites, must have
taken its origin from a genus, which bhad not developed a second lateral lobe.

“Tleave the question untouched, whether the line of argument followed by
Waagen is justified ornot. The position of the second lateral lobe not having
been determined in Xenodiscus plicatus, there is consequently no proof that
ZXenodiscus and Celtites do actually differ in this character. Oa the other hand
it is oertain that both ara provided with two lateral saddles, This feature, in com-
mon with the agrcement in all the rest of their characters, should be suffioicnt to
prove the identity of those two genera.

“ Celtites occasionally appears to have very faint transvorse ribs on the exter-
nal part. This character is well secn in C. subrectangularis Waagen (L. c. p. 73, P
VII, figs. 8, 6), but the soulpturs is too weak t» establish a generic differonce.

“1 therefore include the species from the Salt Range, classed with Celtites by
‘Waagen, in the genus Xenodiscus. Unfortunately noue of these species oan he
said to havo been well established, Waagen's materials being, almost without excep-
tion, in a very indifferent state of prescrvation. The types of Celtites dimorphus,
C. levigatus, and C. ovalis cspecially are so ill-preserved that they do not deserve
further consideration. Two types have been lost ; Celtites teres Waagen (1. o. Pl
VII.a. fig. 4) and C. acuteplicatus (1. c. PL VII, figs. 5, 6,7).

“One of Waagen’s specics, Celtites multiplicatus, ought to receive a new
name, the same specific denomination having been applied by E. v. Mojsisovics to
one of his Ceratites obsoleti from the Olenek beds, which falls into the range of

But the insufficient state of p ion of Waagen's type prevents
me from proposing a specific name.

*“ A species described as Dinarites coronatus by Waagen should also be added
to the list of Xenodiscus, as it resembles X. nivalis, from the Hedenstreemia beds of
the Him4layas.

“Three species belonging to Xenodiscus have been described by Waagon under
the generic name of Gyronites. ‘I'wo of them, recently found also in the lower
Trias of the Himélayas, have body-chambers of more than onme-half volution in
length. These species of Gyronites Waagen have beon classed with Danubites by
Dicner. They will consequently have to bo included in Xenodiscus, the two
genera being, in my opinion, identical.
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“These three species of Gyronites are :—

enodiseus radians Waag.
» rotula  Waag,
»  plicous Waag.

“ Gyronites Nangadnsis Waag. and G- arenosus should also be included, but the
types are not well enough preserved to justify further consideration.

« Among tho representatives of the genus Lecanites described by Waagen there
are also several types olosely similar to Xenodi L, ites ophioneus, L. lagueus,
L. undatus differ from Xenodiscus solely by their goniatitic sutures. If we
oonsider how easily tho dentioulations of the lobes are destroyed by weathering, it
appears vory probablo that these types actually belong to the genus Xenodiscus,

1ly as the p ion of the type-speci is by no means satisfactory.

“ The following species of Prionolobus Waagen resemble Xenodiscus so closely
that I cannot see any sufficient reason for a generic distinction.

Prionolobus Buchianns Wang.
” compressus Woag.
» ovulis Waag.
»  plicatus  Waag,

“The last-mentionod specics must receivo a new name, this specific denomina-
tion having been attributed to the type of Xenodiscus by Waagen in 1879. For this
species I proposo the name of Xenodiscus khoorensis.

“T1 further include in Xenodiscus Meckoceras falcatum Waagen (L. o. Pl
XXXVI, fig. 4), as it agrees with Xenodiscus in sutures, shape and sculpture, and
morcover shows the same striking change in ornamentation on the last volution, as
has been observed in the group of X. himalayanus (sce below).

“Diener (l.c. p. 17) remarks that Meekoceras falcatum should be included
in the genus Ceratites, and placed somewhere near Ceratites connectens v. Mojsiso-
vies (Cep der Medi Tri inz, 1 o. PL 1II, fig. 10), but the
relationship to Xenodiscus appears to me duculedly closer than to the isolated type,
to whioh Diener refers.

“ A diagnosis of the genus will now be i Taking into
account the slight diferences which distinguish certain speoies from the type, this
diagnosis may be summarised as follows.

“Whorls evolute. Lateral parts covered with radial ribs. Esternal parts as a
rulo quite smooth, rounded or flattened, occasionally with very faint transverse ribs.
Body-chamber more than onc-lmlf volution in length. In some species the sculp~
ture becomes more deli pletely on the body-chamber. Sutures
ceratitio, two lateral saddles.””

I have quoted A. v. Krafft's notes in full. Since they were written, a consider-
able number of palwontologists, dealing with Permian and Triassio cephalopoda,
have advocated an amalgamation of the lower Triassio species grouped with Danu-
bites or Gyronites, and of Waagen's genus Xenodiscus.

Noetling in his Beitrege zur Geologie der Salt Range (Neues Jabrb, f, Min, etc.
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Beilagebd. XIV, 1901, p. 460) was the first to reject a restriction of the genus
ZXenodiscus to X. plicatus on acoount of the length of its body-chamber. He
deolares himself strongly opposed to the raethod of separating genera of ammonites
on the hasis of the length of the hudrchnmber, because in fossil shells this charac-
ter is only accidentally available for

Freoh in his classification of Permian and lower Triassic ammonites (Lethrea
Palmozoica IT, Bd. 2, Theil. p. 634«) takes a similar view. He likewise objects to
the value of the length of the body-chamber as a cb of generic i
and unites the strongly sculptured Ceratites of the lower Trias (Danu-
bites, Gyronites, ex parte) with Xenodiscus,

The third distinguished palacontologist who proposes to wuite the Indian spe-
cm, chued hitherto with Darmbutet, with Waagen's genus Xenodiscus, is E. v.

(Ce der Kalke, Abhandl, K. K. Geol, Reich-
slnst‘, VL Snpplementband, 1902, p. 323). Ho remarks that ovenin Xenodiscus pli-
catus the body-chamber is yet considerably shorter than in any of the European
representatives of Celtitide, provided with body-chambera measuring from 1 to 1}
volutions in length. According to bLis view the difference in the length of the
body-chamber between the Permian X. plicalus and the lower Triassic species
described by myself as Danubites is too small to ]usnfy a generio separation.

In my description of Xenaspis ca ia (I Foss., Pal. Ind., ser. XV.
Vol. I, Pt. 6, Permian Fossils of the Central Himilayas, p. 9), I have explained the
reasons which induced me to insist on the importance of the lengtin of the body-
chamber in the classification of Triassic ammonites. Regarding the question of
the generio independence of Xenaspis and Xenodiscus I said :—*The gencrio claims
of Xenodiscus or of Xenaspie are therefore cqual to those of Celtites, which has
been acknowledged as a proper genus by all ists, but is distingui
from the Ceratitide only by the length of its body-chamber. Inone cuse only should
I feel considerable uncertainty as to whether Xenodiscus and Xenaspis should or
should not be considored genorically distinet from Gyronites. If a number of
examplos were found, which from their intermediate character left us in doubt as
to which of thesc genera they should be reforred to, the advisability of questioning
the gencric importance of the length of the body-chamber iu these ammonites
might be admitted.”

Now this case has actually occurred. It has been demonstrated by A. v. Kralfft
that a considerable variability really exists in the length of the body-chamher
among tho Lower Triassic species, which I united with Danubites, and that the body=
ohamber, so far as known, cxceeds one-half volution without cver reaching one
cnlire volution in length. Differences withiu this limit are, indeed, scarcely fit for

basis in the classification of being probably of no more
tl.\nn individual importance.

I consequently accept the genus Xenodiscus in the new circumscription pro-
posed by A. v. Krafft,

E. v. Mojsi in Lis above-quoted memoir, ad a gencric
of the Im.han forms upited in the genus Xenouiscus from his group of Arcuo
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Ceratites obsoleti, on the monophyletic principle of phylogeny, He thinks that for
the latter group the name of Danubites might be retained. To this separation of
Arotic and Indian speoics, agroeing in all essentinl characters, I must still object,
considering phylogenetic speculation as a very unsafe guide in the classification of
ammonites. The name Danubites must Le restricted to the European group of
Danubites Floriani. As this group had been used by E. v. Mojsisovics as one of the
types of Danubites in 1893 the new subgeneric name of Florianites, proposed in
1900 by A. Hyatt, will have to be dropped.

To the Siberian speoics of Dmmb'len. which must be placed in the genus
Xenodi: in the new ci ites Nicolas Diener (Mém, Com.
Géol. XIV, No. 3, PL. II, fig. 1) must be added. It is a representative of the Indian
Xenodiscus himalayanus Griesb. in the lower Triassio fauna of the Ussuri district
near Vladivostok.

The wide hical ibution of Xenodiscus is evident from the beautiful
monograph of the Triassio Cephalopod genera of North America published by
Hyatt and Smith (T. S. Geol. Surv. Prof. Pap. no, 40, Washington, 1905). X.
Bittneri (1. c. p. 123, PL. XX, figs. 5-15, XXI, figs. 1-13) would fall within the
range of this genus, cven if the latter were taken in the narrow ciroumscription
proposed by Waagen in 1895, its body-chamber measuring about one volution in
length. A second species belonging to Xenodiscus was originally described as
eckoceras aplanatum by White. As has heen demonstrated by Waagen (Ceratite
formation, 1. c. p. 201), C. A. White mcluded under this name two different species,
which were i d in his i to il \l logy (No. 5,
Triassic fossils of S. E. ldaho, Annual Rep., T. 8. Geol. Surv for the )en 1878
Pt. II) on Pl. 31, fig. 1a, b, d and fig. 1c, respectively. For the first of the two only
can the name of Meckoceras aplanatum be rotained, whilst for the second the name
of Gyronites Whiteanus was proposed by Waagen. In my memoir on the cephalo-
poda of the Himdlayan lower Trias (L c. Vol. II, Pt. 1, p. 28) I suggested that
Gyronites IV hiteanus might perhaps form part of the genus Danubites, but did not
venture to decide the quesuon, on account of the unsatisfactory illustrations given
by White. A ion of White’s ty pecil by J. Perrin Smith (1. ¢.
p. 164) has d my ion, the ion of the shell spe.kmg
decidedly in fsvour of an identification with Danubites (Xenodiscus in A. v.
Krafft’s circumsoription).

It is this American species, which A. Hyatt intended to take as the prototype
of his new genus 7Pyomingites (Zittel’s text-book of Palwontology, English edition,
1900, Cephalopoda, p. 536), as has beea stated by J. P. Smith (L. c. p. 147).

Tho only American species whioh rcally belongs to Danubites is probably
D. Strongi Hyatt et Smith (L c. p. 165, P). 1X, figs. 4-10), which by reason of its
helmet-shaped cross-section reminds me nf the group of Danubites Floriani Mojs,

In the i region Xe is d by a type from the
upper Werfen beds of Mud, which has beon clevated to the rank of & proper sub-
genus, Z‘ ites, by Kittl (Die Ci P der oberen Werfener Schichten

von Mue in Dalmatien, Abbandl. K. K, Geol. Reichunst. 1903, Bd. XX, p. 28).
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The prototype of this sub-genus, Paraceratites prior (1. c. p. 29, Taf. XI, figs. 4, 13),
appears to be very closely allied to tho Indian group of Xenodiscus nivalis. In its
sutural line it agrees exactly with some of the more primitive forms of Himélayan
ZXenodisci. There is one species especially, Xenodiscus asiaticus v. Kraltt (see the
followmg description), from whioh it is only distinguished by its more rapidly

lutions, but which it otherwi very closely in its cross-sece
tion, sculpture and sutures,

The species of Xenodiscus from the lower Trias of the Himédlayas can be
grouped conveniently acoording to their sculpture. Those known to me in 1897 I
proposed to arrange in the following three groups :—

1. Speoies in which the sculpture remaios one and the same on the body-

chamber and on the chambered part of the volutions.

2. Species in which the sculp of the last whorl a rule body-chamb
differs from that of the inner volutions.

8. A group, represented by ono single species only—Xenodiecus nivalis Dien.—
recalling the genus Tirolites Mojs., in which tho marginal portions of the
ribs are developed moro strongly tban tho umbsilical.

A. v. Krallt thioks that the second and third group should be united, as
the marginal portion of the ribs is not always more strongly developed than the
lateral one, and as the sculpture on the last volution changes in X. nivalis as well
as in the represontatives of the sccond group.

To this amalgamation of the second and third groups I must, however, strongly
object. The group of X. nivalis is certainly one of the best defined sections
among the genus, distinguished from the other groups not only by its pcouliar
sculpture, but also by its square transverse section. It even differs from the
congeneric forms so remarkably, that it might rather perhaps be considcred as the
type of a proper subgenus. Foran Alpine representative of this group tho sub-
generic name of Paraceratites has becn proposed by Kittl.

Of the well established species from the Himflayas one only (Xenodiscus
rigidus Dien.) certaioly belongs to the first scction, whereas five belong to the second
and two to the third group. Tho rest cannot be definitely placed in either.

For the first section the group name of Xenodiscus rigidus is proposed by A. v.
Krafft, who rejeots the group name of X. Purusha, as the systematic position of
this speoies is not considered by him to be fixed with sufficient seourity.

For the second seotion the name ‘group of Xenodiscus himalayanus’, proposed
by myself in 1897, is rotained.

The well established specias of Xenodiscus from the lower Trias of the Him4-
layas whose systematic position has been fixed with certainty, may thus be
arranged as follows :—

1. Group of Xenodiscus rigidus.
X, rigidus Dien.

I1. Group of Xenoditcus himalayanus.
X. himalayanss Griesb.
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X. rotula Waag.
X. radians Wasg.
X. lilangensis nov. sp.
X. Kapila Dien.

IIL Group of Xenodiscus nivalis.
X. wivalie Dien.
X. asiaticus v. Kraftt.

1. Xevopiscus R161nUs Diener.
1697. Danwbites rigidus Diener, Bimhlagan Pow. Paloat. Ind. ser. XV, Val. I, P. 1, Cophalopoda of
the lower Trias, p. 3, PI. XV, Sign. 4, 5.

“This small species has very peculiar features, the external part being remark-
ably broad and the sculpture very regular. There is consequently no reason to
doubt its specifio independence. One specimen from Ensa, collected by Mr. Hay-
den, could be identified with this species more or less provisionally, but it is not
well enough prescrved to be figured."”

2. XENODISCUS HIMALAYANUS Griesbach. Pl XXIII, fig. 2.
1880. Ophiceras Aimalayanum Griesbach, Palmontological notes on tho lower Triss of the Himélayas,
Records, Geol. Surv. of India, Vol. X111, Pt. 2, p. 111, PL. 111, fig. 6.
1680, Ceratites himalayanus E. v. Mojsisovics (non C. bimalayasus Blanford), Arktische Trissfaunen,
ém. Acad. des Sciences, St. Pétorsbourg, V1I, aér. Vol. XXXIII, No.8, p. 20,
1607. Danuhites himalaganue Diener, Paimoot. [nd, ser, XV, limél. Foss. Vol. 11, Pt. 1, Cophalopoda of
the lower Trins, p. 41, Pl. XIV, 6g. 18,

Measurements.
D . . . . . . sum D
U P Y g =¥
A . . 18 A
e, = 138
C . ... .12, < (7

‘“ This species was founded on a single specimen imbedded in a slab of dark
limestone side by side with a small individual of Oloceras Woodwardi Griesb, As
Mr. La Touche obtained a secoud fairly well-preserved speoimen from the lower
Trias of the Lissar valley, it may be figured and described here.

“Its identity with Griesbach’s type cannot bs doubted, as it agrecs with it in
all its important charaoters. I may spocially draw attention to the similarity in
the shape of its umbilical wall, which in the inner volutions is low and inoreasos
in height from the commencemont of the last volution. The number of ribs is the
same, viz,, ten in onc-half volution on hoth specimens.

“ About one-half volution belongs to the body-ohamber. This bears much
more delicats ribs than the chambered part, Some of the ribs are stronger than
the majority, an irregularity also noticed in the type.

“In its transverse section the present specimen differs slightly from
Gricsbaol's type, inasmuch as the siphonal area is somewhat flattened in the
Lody-chamber, but this small difference is assuredly not of speoific importance.
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“The ions of the two i cannot well b pared, as the body-

chamber of the type is somewhat orushed, thus exoluding reliable measurements.

“ Sutures.~Not visible clearly enough to be figured or described in detail.

“ Geological position. Locality. Number of specimens ezamined,—Orest of
ridge between Dharma snd Lissac valleys, opposite Ralphu glacier, Kumaon, 1,
coll, La Touobe. Geological horizon not knowa exactly, prosumably from the
‘Otoceras stage.

“Remarks.— Prof. Dicner desoribes a specimen of Xenodiscus from the same
locality (coll. Griesbaoch) as Danubites ev. ind. ez aff. himalayano. This specimen
is much too badly preserved to permit of a complete identification. Perhaps it
‘may even belong to the present species.”

2. Xenopiscus rotura Waagen. Pl XXITII, figs. 4, 5, XXV, fig. 11,
XXVII, figs. 4, 5,
and
8. XeNop1scus RADIANs Waagen, Pl XXV, figs. 1-3.

1606, Gyronites rofula Wasgen and G. radians Wasgen, Fousla from the Contita formation 1. ¢, p. 300,
302, P1. XXXVIIL ge. 3:,

Measurements.

a.— Xenodiscus radians Waag.

1 1.
(PL XXY, fig. 8) (PL XXV, fig. 1)
D v . 42 om 45 mm,
U . o2, 20 ,
A n, 8,
c £5,, 0,
‘E?. 3 245
A ¥
5 129 13
b.— Xenodiscus rotula Waag.
I L
(PL. XXVII, fig. 4) (PL XXVI1, fig. 5.)

D . .29 om. $5 mm,
L P R 18,
A LI 105,
c . .85, S »
D . .
T o B 218
A . §
& P £ 1) 181

“These two species aro treated here simultaneously, as they are very closely
allied.”
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“The difference on which Waagen founded their specific distinotion consists in
the sculpture, Xenodiscus radians having more numerous aad more sharply defined
folds than X.rotula. The Himélayan types showing this difference clearly, their
identity with the Salt Range species may be established with full certainty by a
comparison with Waagen's type-specimens.

“ Differences such as might, from Prof. Waogen’s description, appear to exist,
were found to be insignificant. Waagen states that Xenodiecus rotula has marginal
edges in young stages, which disappear in older specimens, whereas Xenodiscus
radians is said to have a broadly rounded cxternal part. On re-examivation of
‘Waagen's type-specimens, I found that both species are provided with a flattened
external part in young ivdividuals, whercas in more advanced stages Sf growth the
marginal cdges hecome obtuse, without disappearing altogether. In this respect
the Salt Range types agree perfectly with the Himdlayan ones. In X. radians the
ribs, as pointed out by Waagen, are inequidistant. This feature may also be
observed in the specimens from Muth. As regards the sculpture of the body-
chamber I am able to supplement Waagen's description. Only one of his speci-
mens of Xenodiscus radians shows part of the body-chamber (Pl. XXX VIIJ, fig. 7),
and on this the ornamentation remains the same as on the chambered portion of the
sbell. In the Himélayan types, however, in which a considerably greater part of
the body-chamber has been preserved, the sculpture changes towards the anterior
termination, the ribs becoming muoh more delicate and more numerous. This
change in the ornamentation appears to take place either at thebeginning of, or on,
the body-chamber,

““None of the specimens of Xenodiscus rotuls from the Salt Range has its
body-chamber preserved, but the Himdlayan examples show that a similar change
of sculpture oceurs in that species.

“Ihe partly chambered fragment illustrated on PL, XXII, §g. 5, resembles tho
body-chamber of the speoimen figured on Pl XXVII, fig. 5 in seulpture, thus prov-
ing that the ornamentation may become more delicate even before the body-chamber
is reached.

“A remarkable character of the two species, not previously recorded, is a
shallow spiral groove running along the middle of the sides of the body-chamber and
bearing a few very indistinct concentric strim. It begins assoon as the lateral
soulpture becomos moro delicate, and occasionally therefore ocours on the cham-
bered portion of the last whorl in X. rotula as well as on the body-chamber. It is
never equally well seen on both sides, but is clearly developed on one side in almost
every well-preserved specimen (see remarks on Ophiceras Dharma Diener below).

“ The specimen of Xenodiscus radians from the Ceratite formation of the Salt
Ravge illustrated by Waagen on PL. XXX VIII, fig. 7 of his memoir, also shows this
spiral groove on the body-chamber, but the furrow is considerably deeper than in
the Himélayan types. This difference is probably due to accidental deformation of
‘Waagen'’s type-specimen.

“The spiral sculpture on the body-chamber of X. radicns and X. rotula
agrees in every respect with that seen in oertain speoies of Meckoceras
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(M. lilangense). The apertural margin has not been preserved in any of these
specimens.

“ Body-chamber.—The length of the body-chamber has boen measured in threo
specimens :

" . —230°
Tenodiszus radians {{I-hetwecn 220° and 280°.
ZXenodiscus rotula 1—250°

“8helly layer ocoasionally preserved, but in fragments only,

“ Sutures.—In Xenodiscus radians the ceratitio development of the lobes
is more prominent, according to Waagen, than in X. rotula, but it is doubtful
whether this statement is justified. Ia ono of my specimens of X, rofuls the
entire umbilical lobe as well as tbe internal saddle and satisiphonal lobe are
visible. The depth of the latter is not quite certain, but it is no doubt consider-
able.

“ Geological position. Locality. Number of specimens ezamined.—Xenodiscus
rotula: Lower division (Otooeras beds ?), 5 miles 8. of Ensa, Spiti, 6, coll.
Hayden; 8. E. of Muth, Spiti, 1, coll. Hayden; lower Trias (Chocolate Limestone),
Jolinka E. G., Byans, 2, coll. Smith.

“Xenodiscus radians : Lower division (Otoceras bels ?), 5 miles 8. of Ensa, 9,
coll, Hayden; S. B. of Muth, 8, coll. Hayden; N. N. W. of Kégs, 1, coll
Hayden; Lilang, 1, coll. Krafit; Chocolatc Limestone, Jolinka E. G., Byans, 4,
coll, Smith.

“The identification of the duplicates could not in all cases be oarried out
with sufficient certainty, owiag to their indifferent state of preservation.

“ Remarks.—Aocording to the explanation of Pl XXXVIII in Waagen's
memoir, his type-specimens of Xenodiscus rolula aund X. radians wore collected
from the lower region of the Ceratits Sandstone. The original labels of the speci-
mens say ‘about region of ccratite sandstone.’ From this discrepancy doubt must
arise as to whother tho geologioal position of tho two species has been satisfaotorily
ascertained.

“ A similar difficulty exists with respeot to tho Himdlayan specimens, the
labels giving the Otoceras beds as the habitat of the examplos from Spiti. There
can, however, be little doubt that the majority of Hayden's specimens from Spiti
were found ia the horizon of Meekoceras lilangense and M. Paraha.' This must
be taken into consideration if we utilize the two species in correlating the Salt
Range with the Himélayan lower Trias.

“ 4ffinities.—Prof. Waagen has already pointed out the relations of these two
speoies to other types. I may be allowed to add here the following ones.
ZXenodiscus himalayanus is easily distinguished by its coarser ribs and much more
olumsy proportions. X. Whiteanus Waagen has no falciform ribs and is provided
with a wider uabili X hyperd v. Mojsisovics is no doubt very similar

* Ono pecimen from A.v. Krafits omu collection—illustratal on Pl. XXV, fig. 2—is marked on the sccompang-
inglabel ln A. v. Krafft's handwriting : * Lilang, Spili, borizon of Ophiccras Sakuatala." This wou'd prore the
specimen to bave been found in the Otoceras beds ¢. s,
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to both X. radians and Z. rotula, but bas a rounded external part. It might
nevertheless be possible to establish its identity with the present species by a
comparison of the type-specimens, but this can never be satisfactorily done by the
help of figures alone.”

Xenodiscus Bittneri Hyatt et Smith (Triassic Ccphalopoda of America, 1. c.
p. 128, P1. XX, figs. 6-16, XXI, figs. 1-13), from the lower Muschelkalk of Cali-
tornu. ‘appears also to be closely allied to X. rotula. It agrees with this species in

section and sculp The oontrast of broad, radial plica-
tions, on the inner whorls and of delicate, numerous, slightly falciform folds on
the last volution is very prominent. The American species differs from X. rofula
in the ornamentation of the siphonal part, which is crossed by the lateral ribs in
adolescent stages of growth, and in the serrated branches of its external lobe
in the sutural line.

Remarks on Xenodiscus poénsie A. v. Krafft.—A specimeu from the Otoceras
or Meekoceras beds of Po (Spiti), coll. Hayden, is marked as Xenodiscus poénsis
nov. ap. on the accompanying label in A. v. Krafft's handwriting. In my opinion
this specimen cannot be specifically separated from X. radians Waag,

Remarks on Ophiceras Dharma Dien., Danubites planidorsatus Dien., D. lissarensis Dien.,
D. ellipticus Dien., D. Sitala Dien., D. sp. ind. ez aff. planidorsato.

““1. Ophiceras Dharma Dien.—This species was founded on two fragments from
the lower Trias of the Lissar and Dharma valleys. The larger specimen, illustrated
on PI. XV, fig. 8, of Diencr’s memoir on the Cephalopoda of the Himélayan lower
Trias, is very likely identical with Xenodiscus rotula Waag. On the penultimate
whorl radial ribs are scen, while the body-chamber, as far as preserved, shows
delicate strie. On the reverse of the side figured the same spiral sculpture is seen
as in X. rotula. The second fragment (Pl XV, fig. 9) has higher volutions and
may therefors be supposed to be & different species or even genus, although it is
barely detorminable. To this specimen the name of Ophiceras Dharma should be
restricted.

“2, Xenodiscus planidorsatus Dien.—The two specimens, on which Dlener
founded this species (l. ¢. Pl. XV, figs, 1, 2), arc probably identical with X. rofuls
Waag. In the specimen illustrated in fig. 1 the ribs are somewhat falciform and
die out gradually towards the external part. The second specimen is less well
preserved, but I have no doubt that it belongs to the same species as fig. 1.

“3. ZXenodiscus lissarensis Dion.—This species is probably an independent
one, although this can scarcely be proved with the fragmentary material at hand.
In ono of the specimens (P1. X1V, fig. 8) the external part is rounded, no flattening
being perceptible, while the other two speciwens are doubtful in this respect. The
sculpture changes towards the anterior termination of the last whorl, one specimen
(PL XIV, fig. 11) having rather delioate ribs on the chambered portion of the
last volution, a charaoter in which it would agree with X. rotula. Until better
specimens are forthcoming, the specific independence of Xen. lissarensie will
remain open to doubt.”
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«g, Xenodiscus ellipticus Dien,—As regards this species, I have little doubt
that it is identical with Xen. radians (ses also Diener, 1. c. p. 33). The specimen
illustrated by Diener on PL X1V, fig. 12, bas a flattened external part, but specimen
fig. 13 allows no definite statement in this respect, being too much weathered.
The sculpture of the latter specimen agreos with that in X. radians, the ribs
being falciform, rather sharp where better prescrved, inequidistant, and disappear-
ing towards the external part. Specimen fig. 12 is strongly weathered, yet the
pattern of the sculpturo of X. radiuns can be partly noticed. The elliptical shape
of these two specimens is more likely to be due to orushiog than to an original
elliptical growth. Prof. Diener remarks, it is true, that the specimens were brought
from Kuling together with many other fossils, which do not show any trace of
baving been orushed or squeezed. Nevertheless I do not think that we can
conolude from this fact that their outlines were originally elliptical. To Mr.
Hayden's collection from the fossiliferous locality of the Iedenstremia beds,
8. E. of Muth, there aro several elliptical specimens of Flemingites Rohilla Diencr,
while Prof. Diener’s type-spocimen from the same locality is not delormed.

“5. Xenodisous Sitala Diener.—The two specimens figured are in my opinion
too fragmontary and weather-worn to deserve the introduction of a new specific
name. X. Sitala is probably an independent species, althougl its sculpture is not
unlike that of X. radians.”

4. Xevoprscts LiLaxeeysis v. Krafit. Pl XXV, figs. 6, 7, &, 9, 10.

Measurements.

L I
D 42 mm. 5% mm.
U 19, 27 ”
A 12, s,
g 6 1 »
T 221 214
A "
< T 139

“The present species was found at Lilang in the lowest bed of the horizon of
Meekoceras lilangense and M. Varaka, together with the former of these two lead-
ing species, and with HMeekoceras ensanum. Like all the other ammonites from this
hard limestone bed, they arc of an inferior preservation in state of examples from
the higher beds in the sequence. I consider the specimens illustrated on PL XXV,
figs. 6 and 7, as prototypes of the species. The two specimens, figs. & and 9, T
look upon as varietics, the sculpture of their inmer volutions being somewhat
different.

“The maximum thickness is situated in the lower part of the sides, but does
not coincide with the umbilical edge. The latter is rounded, Umbilicai wall
bigh and sloping in the full-grown stage. All tle better preserved specitaens show
a tlattened external pait with distinet warginal edges,

o
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“On young individuals short, thick radial ribs oceur. These ribs somewhat
recall the sculpture of Xenodiscus plicosus Waag., but in typical specimens they
are broader and higher and stand further apart. The two varicties illustrated
o figs, Sand 9 differ from X. plicosus in this charaoter cvon less than the proto-
types of the present species. Eleven to tiwelve ribs can be counted on the oiroum-
ferenoe of one volution.

“ During the further progress of growth the umbilical part of the ribs becomes
lower, until at last the ribs are most stroogly daveloped near the middle of the
height of the flanks. At the same time they inorease in length and assume a
faloiform bend.

“The ribs again become more delicate and numerous towards the anterior
termination of the last whorl, where the sculpture resembles that of Xenodiscus
radians Wang. (see fig. 7). Iu this speoimen and in one of the varieties (fig, 9)
the ribs reach almost up to the siphonal part, while in one of my esamples they
are scen to be interrupted by a smooth spiral band, somowhat below the middle of
the sides, which recalls the spiral band on the body-chamber of X, radians. The
donble change of sculpture is rapid in some specimens (fig. 7), in others more
gradual (figs. 6, 8).

“ Body-chamber.—In one of my specimens the length of the body-chamber
is somewhat more than onc-half volution. The body.chamber of my largest
example also exoceds onc-half volution, but its length eannot bo determined acou-
rately. No sutures are scen in the rest of the figured types, the dimensions of the
body-chamber consequently being doubtful.

*In several specimens the shelly test has been partly preserved.

“Sutures.—In none of the better preserved specimens have the sutures
been observed in detail. A specimen from Po, belonging probably to the present
species, shows the bas: of the lateral lobes provi led with delicate denticulations.

“ Geological position. Locality. Number of specimens ezamined.—Lower
division ; lowest bed of the horizon of Meekoceras lilangense and M. Varaha,
1 mile N. of Lilang, Spiti, 8, coll. Krafft; Lower division, horizon not known
exactly, Po, Spiti, 3, coll. Krafft,

“ Remarks.—Xenodiscus lilangensis appears to be very closoly allied to
Prionolobus Buchianus (de Kon.) Waagen (Fossils from the Ceratite formation,
I c.p. 320, PL XXXV, fig. 5), which is unfortunately represented in the Salt
Range collection by one single weather-worn fragment only. Waagen united
this fragment with L. de Koninck’s species, although the identity could never be
aseertained. The measurements given by him can hardly claim to ho more than
approximate. D und C are altogether unmeasurable.

“The figure 5¢ in Waagen’s wemoir does not show clearly enough the flat-
tening of the external part, which is quite parceptible in the last volution.
Waagen, it is true, says on pp. 320 and 321 of his description, that external cdges
are *decidedly absent.” To my eyo the siphonal part appears to be decidedly
flattened, and meets with the lateral parts in very distinet although obtuse cdges.
T have cxamined his type-specimen with a lens soveral times,
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“ lobus Buchi bles the present species chiefly in ils sculpture,
the penultimate whorl being provided with short ribs, which aro developed very
strongly in the vicinity of the umbilical edge, while on the last volution the
seulpture changes to longer ribs, more nearly approaching each other and some-
what faleiform. The character of the umbilical wall also agrees very nearly.
From Waagen’s illustration we might infer that in Prionolobus Buchianus the
involution is greater, but this is by no means certain, the type-specimen being
imbedded so firmly in the matrix that the outlines of the penultimate whorl can-
not be seen.

T thiok there can be little doubt that Prionolobus Buchianus is very closely
allied to our species, but any more definite statement as to an actual identity is
impossible, owing to the scarcity and the imperfeot state of preservation of the
fossil material from the Salt Range.”

6. Xenopiscus Karira Dicner. Pl XXIII, fig. 8, XXVII, figs. 2, 3.

1897. pa-.m..x.p,m Diener, Himélagan Fou balesat. Lnd ser, XV, Vol 1L P 1, Copalopols
he lower Trias, p. 50, PL. XV, 6g. 1
Measurements.
. 8 I
(PLXXVIL fig. 3) (Pl XXVII, fig. 2) (PL XXILT, fig. 3)

D . . 38 mm. 42 mm. app. 38 mm.
v Lo, 2, 29,
A L1000, 105 ,, B,
c S app 12y, ? ., app. 17,
? Lot 19 2
A . ? 52
e . app. 083 ? app. 052

“ This very oharacteristic spceies, of which Prof. Dicper had one specimen
only for his description, was collected in large numbers in the Iledenstrmmia
bedsS. E. of Muth (Spiti) by Mr. Hayden, The state of preservation of most of the
specimens is unsatisfactory, but thero are a few examples which show the specific
characters more completely than Diener’s type-specimen. Iam thus enabled to
supplement his diagnosis by the following notes.

“‘The most remarkable feature of this species consists in the very small amouat
of involution in the last whorl. The latter indeed scarcely touches the siphonal
area of the ponultimate one. In consequence of the slight cohesion of these two
volutions they are separated very casily by pressure, and elus partly accounts
for the gencrally isfactory state of pi ion of the sp

« Another very characteristic feature is to be recoguized in the chango of
sculpture taking place towards the anterior termination of the last whorl. On the
penultimato volution of the specimen illustrated on Pl. XXVII, fig. 3, thers are
eight high and sharp ribs, with wide, somewbat irregular intervals, which die out

before reaching tho rounded siphonal margin. ‘The last volution of this specimen
oY
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contains at least 18 or 19 ribs, longer and generally more delicate than those of
the preceding whorl, the distances between the ribs being very irregular.
Similar features may be noticed in the two other speoimens figured, which are less
well preserved.

“The place where the sculpture begins to change is, however, not the same
in all my specimens. In the one first mentioned the ohange occurs in front of
the last air-chamber. In specimen II (PL XXVII, 6ig. 2) we notice that a whole
volution back from the beginning of the body-chamber the ribs already begin to
become more delicate and moro numerous.

“ Body-chamber.—In specimen I, the last volution belongs almost entirely
to the body-chamber, being situated only a littlo in front of a radius connecting
the centre of the umbilicus with the broken anterior termination. Length of the
body-chamber in specimen II, approx. 210°, in specimen III doubtful.

““Among the duplicates there are several specimens with body-chambers
exceeding one-half volution in length.

‘* Geological position. Looality. Number of specimens ezamined.—Heden-
streemia beds, 8. E. of Mauth, Spiti, 30, coll. Hayden.

“ Remarks on Danubites Purusha Diener.—Provided that Xenodiscus Purusha
Dien. is really an independent species, it must probably be removed from the
group of X, rigidus and placed in the vicinity of X. Kapila.

“The specimen, whose sutures have been figured by Diener in his memoir
on the Cephalopoda of the Himdlayan lower Trias on P1 XV, fig. 15, is perfectly
indistinguishable from examples of X. Kapila in Hayden’s collection. As regards
the specimen illustrated on Pl XV, fig. 14, it is true that its transverse seotion
appears slightly less square than in most specimens of X. Kapila, but I convinced
myself that this character is subject to some variability. .

“Diencr places X. Purusha in a group named after this species, belicving
the sculpture on the chambered part to be of tho same pattern as on the body-
chamber. This is, however, uncertaiin. ~ What can be scen on the type would
rather point to the ribs standing generally at greater intorvals on the chambered
part of the last voluiion, than on the body-chamber. This character, as well as the
irregularity of the intervals between the ribs, also noticed by Diener himself, agrees
with the soulpture of X. Kapils. Prof. Dicnor thinks that X. Purusha may easily
be distinguished from all the rest of the nearly allied species by tbe unusual depth
of its siphonal lobe. And this is true so far as it conoerns the group of X. rigidus.
But X. Kapila also hasa very dezp siphoaal lobe.

“I do not propose to unite the two species, but the name of X. Purusha will
have to be rostricted to the specimen illustrated by Diener on Pl XV, fig. 14, of his
mewoir.”

To A, v. Krafft's remarks, whioh have been quoted here in full, I have
only to add that, according to my opinion, Xenodiscus Purusha is certainly fit
to claim the rank of a proper species.  Whether or uot the sculpture of the
Vody-chamber ought to be considered identical with that of the chambered porlion
of the shell, is very difficult to decide. In my original diagnosis I stated the
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facts, as follows :—* Although the pattern of the soulpture remains about the same
on the body-chamber and on the d part of the shell, the ribs generally
stand somewhat closer together near the aperture, than at the commencement
of the last volutiou. The sculpture is, however, on the whole not quite regular,
the brendth of the intercostal intervals varying to a certain oxtent.”

There is, 8s the reader may infer from this quotation, no essential differcnce
between A. v. Krafft's and my own statement regarding this question. Iam,
therefore, ready to admit that the systematic position of Xenodiscus Purusha in
the group of X, rigidus bas as yet not been established with full certainty.

7. XeNopiscus cf. PLIcosus Waagen. Pl XXV, fig. 4.
1698. Gyronitas plicosss Wasgos, Possils from the Coratlta forimation, Pulmont. Indios, ser. XILI, Salt Raoge
Fossile, Vol. I, p. 298, Pl. XXXVIII, 6g. 11.

In the Himélayan collection there are two specimens of Xenodiscus, benring
on the labels the desiguation of *“ Xenodiscus ¢f. plicosus Waag.” in A. v. Krafft’s
hnndwnung, but no description of the species Ims been found among his notes, An

of those i has inoed me that they actually belong to a
species whioh is probably identical with X. plicosus Waagen, from the lowest bed
of the lower Ceratite limestone of the Salt Range.

The smaller speoimen, which is more complete but cousisting of sir-chambers
only, bas been chosen for illustration. In general shape, involution, and sculpture
it agrees exactly with Waagen’s type-specimen, so far as I am able to judge from
a pl ¢t available for The only di lies in the shape of the
exteml shoulders. In my type-specimen from Spiti the siphonal part is distinctly
biangular, being separated from the gently arched flanks by well defined edges.
Waagen describes the siphonal part in his type-specimen of X. plicosus as broudly
and evenly rounded and passing gradually into the lateral parts, but hints at the
probability that external edges wero present in younger stages of growth. In my
second specimen, which is a little larger, the external odges arc obtusely rounded.
Thus thero is some probability in favour of their disappearing gradually in more
advanced stages of growth,

The sculpture consists of radiating ribs, which are comparatively few in
number, but sharp and marked very strongly in the umbilical region. They are
completely obliterated in the vicinity of the cxternal margin. Fourteen ribs are
counted within the circumferenco of the last volution (18 in Waagen’s type-
specimen).  All the ribs are perfectly straight.

Dimensions.
Dismeterof th shell . . . . . . Coe e e % wm
b bl L L L SN 0 .
Meight Y ory. i 3w
Thiy 3 ofthelast wlation . . PR A

Sutures.— Agreeing closely with those of Xemodiscus radians. Lobes and
adjoining saddles of equal width. The lobes are faintly serrated, bui their coratitic
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development is only visible if they are examined by means of a magnifying glass.
In Waagen's type-specimen the sutures are so badly injured that no olear idea of
thoir arrangement can he gathered.

Zocality and geological position. Number of specimens evamined.—Lower
division (Otoceras beds ? ), 8. E. of Muth, 1, coll. Hayden; 5 miles S. of Ensa, 1,
ooll. Hayden.

Remarks.—Tho identity of this Himélayan form with the Salt Range species
is pretty cartain, although the slight difference in the shape of the external region
may leave a shade of doubt.

8. XExopiscus NIVALIS Diener. Pl XXIV, figs. 1, 2, 3, 5, Pl XXV, fig. 5.
1897. Damwlites wicalis Dieucr, Cephalopoda of the lower Triss, Riméloyan Foss., . . p. 61, PL XV, iz0.7,8, 9.
“ As a great number of examples of this common characteristic species are now
available, its description as given by Diener can be completed in some respests.
Especially well-preserved specimens were obtained by Mr. F. H. Smith from the
Chocolate Limostone of lower Triassio age at Jolinka E. G., in the Kuti Yangti
valley, Byans.

Measurements.
L 1L 1L Iv,

(PL XXIV, fig. 1) (PL XXIV, fig. 5,)
D 185 mm. 2 mm. 35 mm. 57 mm.
U 85, 0, 18, 29,
A 4 " T . nu , B,
]CJ 5 » 7 10, 2,
2 2 22 211 196
u
A " . .
& os 1 o 125

“ The volutions of young specimens are broader than they are high, whilst this
is reversed in adult ones. Width of tho umbilicus approximately one-half of the
diameter.

“ Sculpture.~The radial folds in some sp:cimens become very broad and are
more like knobs than ribs. They very often reach their greatest elevation, not in
the vicinity of the siphonal edge, but somewhat lower down on the sides, ccoa-
sionally even neav tho umbilical edge. These charasters vary even in one and the
same specimen. According to the breadth of the ribs or knobs, their number
rnnges from seven to twelve in one volution. The ribsare in some instances
rather sharply defined, the intercostal valleys being flat, whercas in others they
pass more gradually into these intercostal depressions, which are equally rounded.

¢ In several specimens the outlines of tho shell are more or less irregular or
wavy, due to the soulpture crossing the external part.

“ Diener has already noticed that the sculpture changes on the bady-chamber,
the ribs being thinnor and more numerous, The specimen illustrated on Pl. XXV,
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fig. B, shows that this change occasionally takes place before the body-chamber has
been reached. The ribs, which become more delicate, cross over the external part
in a forward-bent curve.

“The contractions mentioned by Prof. Diener are clearly visible in several of my
specimens and they partially account for the wavy outlines alluded to above. They
are seen on tho external part of the shell only, being broad and indistinctly
bordered behind, while in front there is a steep but low incline. These contractions
are more prominent in the inner whorls and disappear completely in adult
specimens,

* Body-chamber.—Greatest length of the body-chamber, observed in tho speci-
men |ll||slmud on Pl XXV, fie. 15, a little more than one-halt volution.

“Only fragments of the shelly substance have been preserved.

“ Sutures.—Delicate denticulations have been noticed in the lateral lobes of
several specimens, The two Dbranches of the siphonal lobe terminate in sharp
points and are not rounded below. Uumbilical lobe consisting of a sharp point at
the inner slope of the second lateral lobe, and of a curved line connecting this point
with the umbilicnl sutare. A notoworthy feature of this specics is the irregularity
of the distanocs hetween the septa, which points to an irregularity in the progress
of growth.

“ Geological posilion. Locality. Number of specimens examined.—Meden-
stremia beds, 1 milo N. of Lilang, 1, coll. Krafft ; 8.E. of Muth, Spiti, 8, coll.
Hayden; 6, coll. Krafft. Choeolate Limestone, Jolinka E. G., Brans, 30, coll.
Smith.

*“ Remarks.— Xenodiscus nivalis is very nearly allied to Dinarites coronatus
Waagen (Fossils from the Coratite formation, ). c. P1. VII, fig. 9) from the Coratite
sandstone of the Salt Range. The only notoworthy differencc is that the volu-
tions grow more rapidly in height in the Salt Range species. As all the numerous

i from the in beds of the Hi differ in this respect, it
appears certain that the two species are not identical.”

A species very closely allied to the pmcnt one has been described by

Schellwien as Xenodiscus ¢ L ( und triadische Fossilien aus
Ostasien, in Futterer: Durch A.s|cn, 111, p 159, Taf. V, fig. 2) from the lower Trias
of the Semenow Raange (Kwen-lun His species is, v, based

on very fragmentary materials only. So far as [ am able to judge from Sohell-
wien's illustrations, Xenodiscus tanguticus is not identical with Xen. nivalis, the
marginal elevations of the lateral ribs being still more promineut than in the Indian
form and assuming the shape of true thorns, asin Tlirolifes, and the sutural line
differing in the absence of an auxiliary lobe.

9. XENODISCUS nor. sp. ind. ex. aff. N1varts Dien. PL XXIV, fig.

There is among Mr. Hayden's collections from the Hedenstrcemia beds of Eusa
a single specimen of Xenodiscus of very large size, which undoubtedly belongs to a
new species with relationship to Xenodiscus nivalis. On the label it is marked
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as Xenodiscus cf. nivalis in A. v. Krafft's bandwriting, but it is certsinly specifi-
cally different frem this form, although its deficient state of preservation prevents
1ae from proposing a new specific vame.

Dimensions.
Dismeterof the sbell . . . . . . . 9 mo
b ow wambiliess ... . L s,
Height . 25 .
Tk Jofthelastedation . . .. . P
3— = 184 ‘C\ = 178,
‘The speci which is a full-g individual, has somewhat elliptical

outlines and shows very numerous evolute whorls within the umbilicus. The
umbilicus is proportionately wider than in the largest specimens of X. nivalis.
Nor do the proportions of height and thickness conform to what might be expected
in examples of the latter speoies of equal size. The aperture of the last volution
is nearly twice as high as broad, whereas in the majority of adult examples of
X. nivalie these two dimensions are equal, and even in the largest type known
(PL. XXIV, fig. 5), the height of the transverse section does not greatly exceed the
width.

Another difference consists in the shape of the cxternal ares, which is almost
flat and approximately biangular, being bordercd by obtuse edges.

The soulpture closely rescmbles that of Xenodiscus nivalis without, however,
being  absolutely identical. One half of the last volution has been preserved
sufficiently well to show its ornamentation distinctly. It bears about eleven
straight ribs, some of them acute and some more bulky, but in gencral narrower
tban I have ever scen them in the body-chamber of Xen. nivalis. The majority
of the ribs have a perfeotly radial direction, but some of them are bent somewhat
backwards, exactly as in the large specimen of Xen. nivalis from Lilang to which
allusion has been made above. The intercostal valleys are considerably broader
than the ribs. It is only in the vicinity of the aperture that the distances
between the ribs become irregular. The greatest height of such ribs as have not
been injured by ieathering, has been moticed to occur somewhat below the
marginal 1egion, but never aloog the siphonal margin itself. The ornamentation
can in some degree be traced ucross the cxternal part, the outline of which is

accordingly somewhat wary.

In the inner volutions, whose surface has been almost entirely destroyed,
indistinet round knobs are scen in oune place only. Nothing definite can be said
thereforo as to their sculpture.

Length of the body-chamber approximately 215°. No tracc of the shelly
substunce preserved.

Sutures—Only a small part of the lsst septum is known to me. Ou the
siphonal arca a poriion of the external saddlo can be detected, The principal
Jateral lobe is apparently of considerable length, agrecing in this respect with the
correspouding sutural element in X. nivalis.
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Geological position. Localily. Number of spesimens ezanined.—Heden-
strmia beds, 6 miles S, of Easa, 1, coll. Hayden.

10. XENoDIScUS AstaTICUS V. Krafft. Pl XXVI, fig. 5.

Heasurements.

Dismeteroftheshell .+ .+ . . . . . . calls mm.

W wobiles . e e .
Height § 8,
Hebht o Jofthelatvolution . ... L HP

D A

D s D= el

v - C

This is the largest species of Xenodiscuy, and is of particular intersst, being
olosely allied to a form from the upper Werfen beds of the south-eastern Alps which
has been desoribed as Paraceratiles prior by Kittl.

The only specimen by which this species is represented in the Himélayan
collection is fairly complete, but weather-worn, especially so in the viciniiy of the
soterior termination of the last whorl. The measurements given above are
therefore not quite reliable. But the proportion given for height and thickuess
cannot be very much beside the mark, as in another part of the last volution,
where these dimensions can be measured more accurately, I obtained the quotient
128.

In its involution this specics agrees with the preceding one, but resembles
ZXenodiscus nivalis much morz olosely in its transverse section. The whorls have
a squarish oross-section, being slightly higher than broad. The greatest thickness
ocoinoides approximately with the middle of the height, Both the siphonal and
umbilical margins are rounded ; especially the latter, from which the wmbilical
wall slopes gently and regularly towards the umbilical suture. The siphonal
part is broadly rounded.

Although the surface has heen partly injurad by weathoring, the sculpture
is very olearly marked. It consists of lateral, radial folds, termivating in large
spines along the siphonal margin. As each whorl only just covers the siphonal
part of the preceding one, without enveloping the flanks, the marginal spines of
the inner volutions usaally stand out quite fres, without coming into contact with
the umbilical wall of the following wherl.

The last volution hears approximately fourteen ribs, the penultimate one nine
or ten, and the next inner volution apparently not mare thau seven.

Ia the penultimate whorl the ribs appear to be very short and ris: suddenly
into marginal spines, which are very strongly developed. No umbilical tubereles
occur, but in the last volution clevations are in some places scen in the umbi-
lical region of the sides, less strong and more rounded than the marginal spines,
but generally speaking the ribs avc confined to the upper portion of the sides.
Nowhere do any secondary ribs oocur.

‘The marginal spines do not inerease in the same proportion as the dimensious
of the whorls, for thos= seen in the Jast volution are not mush larger than those of
the penultimate volution. It appears from the increasing number of the spines
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bears no proportion to the di ions of the

that the width of the i
whorls.

No traces of the shell have been preserved.

Lomgth of the body-chamber 370° or three quarters of the last volution. The
nctuvel peristome cannot have been situated much in front of the aperture.

Sutures—The sutural line is not entirely known, nor can it be made out
suffiniently well to-be - separately figured. Neither the siphonal lobe nor tb~
+'phonal saddle are visible. There are two lateral lobes present, but only one
later.l eaddle. The apex of the second lateral saddle is divided by the umbilioal
sature.

Locality and geological position. Number of specimens examined.—Heden-
streemia beds, 8. E. of Muth, Spiti, 1, coll. Hayden.

Remarks.—A. v. Kralft described this species as Tirolites aviaticus nov. sp.,
although not without considerable hesitation. * This new species "—he writes—
“ diffors from Tirolites injucundus, and also from any of the European types in its
slowly increasing whorls. In addition to this it attains a much greater size, the
diameter being approximately twice that of most European species. It thercfore
represents a new group of forms, which is, moreover, characterised by a body-
chamber at least one quarter of a volution longer than is gemerally met with
in Tirolites.”

There can be no doubt that in this species the similarity in scuiptare with
Tirolites is even more remarkable then in Xenodiscus nivalis, and that the small
number of sutural elements is also a feature common to Tirolites. But on the
other hand the very large number of slowly increasing whorls points deoidedly
to a species with a relationship to Xenodiscus nivalis.

Paraceratites prior Kittl (Die Cephalopoden der oberen Werfener Schichten
von Mu¢ in Dalmaten, Abhandl. K. K. Geol, Reiohsanst. XX. p. 29, Taf. XI, figs.
4, 18) appears to be nearly allied to the present species, It is less cvoluts and its
whorls increase more rapidly, but in cross-section, sculpture, and arrangement of the
sutural line, the two forms rescmble each other very closely.

Geous: FLeaingites Waagen.

1892. Flemingites Waagen, ltecords, Geol. Sarv. of Intia, XXV, p. 184, Jahrb. K. K. Geol. Reiohsanst. XLII,

ingitee 3. P. Stravigraphy of (he marine Triss of Wosern America, Proceed.
Californ." Acud. of Sofeaces, 3rd ser., Vol 1, p. 377

1906, Flemingites Hyatt ct Smith, Triowic Cepbalopod geners of Ameies, . §. Geal, Surr, Prof. Pap. No. $0,
p.120.

Four species belonging to the genus Flemingiles were described by myself
in 1897 from the lower Trias of tho Him4layas, One of them, which I compared
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to F1. trilobatus Waagen, has heen re-described by A. v. Krafft under the new spec:-
fio name of F. Gricsbachi, after muoh larger and better preserved materials had
been collected by himself and by Mr. H. Hayden.

With regard to Flemingites Rohilla Dien. a few remarks only have been added
by A. v. Krafft to my original description, regarding the true character of the median
prominence in the siphonal lobe.

No new specimens of Fl. Salya Dien., in a satisfactory state of preservation,
were available for examination.

Fl. Guyerdeti Dien,, from the horizon of Ofoceras Woodwardsi, has not been
found again. This species is the only one of the genus ocourring in beds older
than the Hedenstreemia stage.

To these four species & fifth has been added by A.v. Krafit, the materials of
which, however, prove to be too soanty to justify the introduction of a new specific
name,

Ammonites peregrinus Beyrich (Ueber einige Cephalopcien aus den Muschel-
kalk der Alpen, ete. Abhandl. Kgl. Akad. Wiss. Berlin, 1867, p. 123, Tal. V, fig. 4),
from the lower Trias of Ladakh, has been grouped with Flming.ilet by Frech (Ueber
Triasammoniten aus Kashiair, Centralb'att fiv Min. ete. 1902, p. 134) on account
of the strong denticulations of its lateral lobes.

The true systematio position of Flemingites i« still uncertain, although there is
some probability in favour of its being a branch of the genus Ophiceras Gries.,, as
has been suggested by Frech (Lethan, L. c. p. 838). In Flemingites pranuntius an
intermediate shape has been described by that author {Centralblatt 1.
This speoies, from the lower zone of the Ceratite marls, has spiral
radial sculpture or faintly serrated lateral lobes, as are seen in Ophiceras, but
agrees with Flemingites in the presence of a distinot auxiliary lohe and saddle and
of a very deep antisiphonal lobe. Flemingites Cuyerdeti Dien., which is likewise
older than the typical species of the genus from the Salt Range, is also devoid of
any radial sculpture, but has only a short umb’lical lobe.

On the other hand one might suppose with nearly equal reason, that Xenodis-
cus, not Ophiceras, was the real ancestor of Fuemingites. This suggestion appears
to be justified by tho remarkeble similarity of X. plicatus Waaz, and Flemingites
radiatus Waagen (Ceratite formation, 1. c. p. 197, PL XI, fig. 1). Waagen, it
is true, states that ecven in the most strongly scalptured species of Flemingites
the inner volutions are perfectly smooth, but his illustrations on Pl XI, figs. 1« and
8« are not in accordance with this statement.

1 agree therefore with J. Perrin Smith in the opinion that the derivation of
Flemingifes is still unknown, and that its relationship with Gymniles and with the
subfamily of Gymnitine in general is rather doubtful.

1. Fremncites Romiera Diener. PL XXII, fig. 3.

1807. Flemingites RoVilta Diewer, Himflagan Fosc, Paloot. Tnd., ser. XV, Vol. 11, Bt 1, Copbalapada of ke
lower Trins, p. 93. Pl XVIII, fige. 2, 3,4, PL. XXII1, fig. 1.
ve
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Tn the Himdlayan ocollection this speoies is represented by a considerable
number of specimens, among which fairly well preserved examples are, however
very much in th: minority. A. v. Krafft had therefore but very little to add to my
original description. He also remarked on the great variability in the strength of
the ribs, to which no speoial i could be attri ANl his speci
were entirely chambered, with only very small parts of the body-chamber adhering
occasionally tothe last septum,

The only point in which he differs from my diagnoeis of this specics, is the
description of the sutural linc.

“ As regards the satural line ” he says “I must correct an inacouracy into
which Dierer was led by the peculiar way in which one of his type-specimens
was preserved.  Dioner described the median prominence of the siphonal lobe as
high, with almost parallel sides and with a flatly arched apes, which bears a very
small incision on either side. But these are not the real ou!lines of the siphonal
prominence. The drawing in Diener's memoir mast have been taken from a curi-
ous line evidently produced by weatherin 2, which [ noticed in specimen Pl XXIII,
fig. 1. This line stdrts from the siphnal lobe anl forws, so to sperk, a roof over the
actual median prominence. The latter is indeed tolerably high, but not as high
as Diencr supposed.  Its top is of a more or less highly rounded shape, and has no
such high-standing incisions as are indicated in the figure accompanying Dicner’s
deseription.

“ A seoond cxample illustrated by Dien:r on Pl. XVIII, fig. 2, shows a sipho-
nal promineace, wiich agrees with that noicel in my Himdlayan cxamples (see
figure of sutures in my specimen illustrated on Pl XXII, fig. 3).

¢ Diencr compared Flemingites Rohilla with Fl. glaber Waagen (1. ¢. P1, HI,
tig. 2), as he believed the siphonal prominence to be very similar in both speoies.
Any such resemblance is, of courso, fictitious, as it relics on the error alluded to
above.”

A re-cxanination of my typ i has inced mo of the of
A. v. Krafft's obsorvations, I do not hesitat: therefore to acoept his view as to the
advisability of removing Flemingites Rohilla from the group of Fi. glaber.

Geological position. Locality. Number of speoimens ezamined.—Hedens-
treemin beds, 8. E.of Muth, 8piti, 10, ooll. Hayden, 1, coll. Krafft.

2. FLEMINGITES MUTHENSIS v. Krafit, Pl XXII, fig. 2.

24 4

Measurements.
I 1.
D « 65 mm. app. 96 mm.
u .oer o, 0,
A 235, 8,
c 16, L
L
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“This speoies is closely allied to Flemingites Rohilla Dien., but can be distin-
guished by its much more robust and more regular sculpture. The afinity with
Flemingitcs Hohilla is evident from the similarity in general shape, transverso
section and sutures,

« Siphonal part flattened, with sharp margiual edges, including a narcow
siphonal area. Maximum thickness situated below the middle of the sides. These
are flatly ourved on their outer halves, but strongly arched in the umbilical region,
and descend in a steep ourve towards tie umbilical suture. There is no umbili-
cal edge present.

“‘The sculpture consists of stout kaobs protracied ioto short ribs, which are
sometimes highest either near or below the middle of the height of the lateral parts,
Although these ribs broaden out and become almost obliterated in the dircction
of the siphonal part, the sculpturc may be said to cvoss the external area, as the
latter bulges out along the radius of each rib, thus producing a somewhat po'ygo-
nal outline. This charactor is espocially well marked in my type-specimen, which
is of moderate size, much more so than in large examples. Whether the seulpture
obanges on the body-chamber or not caunot bo decided, as in noither of my two
specimens can the length of the body-chamber be made out with certainty. But the
aaterior portion of my larger specimon, which, so far as can beascortained, is less
distinctly sculpturcd than the rest of the last volution, probably belongs to the body-
chamber.

« Indistiact spiral striations can be seen locally in the smaller specimen.

“ Sutures.—Similar to thoss of Flemingites Rohills. 'The extermal saddle is
not denticulated along its inner slope. Siphoual prowinence not entirely known.
The sccond lateral lobe bears the sume oblique denticulation as is seen in Fl.
Rohilla,

“ Geological position. Locality. Number of specimens ezanined.—Heden-
stremia beds, S. E. of Muth, 8piti, 2, cvll, Hayden.”

3. FLEMINGITES GRIESBACHI v, Krafft. Pl XXII, fig. 1, XXIII, fig. 1,
Pl XX, figs, 2-5 (sutures).

1807. Flemingites p. ind. ex off. trilobato (Wasg) Diencr, Himl, Fow. Pal. Tnd, ser. XV, Vol.II, Pt1
‘Copbalopods of the lower Trias, p. 91, P} XVIL, fg. 3.

llemmunh. L

1L
(Dunor’- type) (Bl xxlu fig. 1) (PL XXII, fig. 1)
67 man.

D . 0 mm. 120 mm,
v 2, * an " "o,
A . o, 1, -

c . %, 4, ?

> . 304 314 298

U

* The actual width of the uabilicus fs 23 ram.  As this specimen has no shell
part of the shell ,m.md b mas take nto esount when memsuring the widthofthe
the umbil iron a5 23 mun, the df 1 ma,

hickoe of te shll & Pl specimen,

to the donble,
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“This species was first collected by Mr. C. L. Griesbach S. E. of Muth, Spiti,
and described by Prof. Diener, Scarcity of material prevented Diener from giving it
anew speoific name. T pared it to Flemingil lobatus Waagen, with which
he found it to agree, espeoially in the character of its sutures. Among the recent
collections of Flemingites made by Mr. Hayden this species is, with the exception
of Flcn. Rohilla, the most common type. Thanks to the large number of wel!
preserved specimens now available, the species can be more fully described and
named specifically.

“ As far as conclusions can be drawn from measurements of my type-speei-
mens, the involution appears to decrease slightly during their growth. This is,
however, not quite certain, as the measurements are not entirely reliable, The
thickness of the last volution, especially near its anterior termination, could not be
measured exactly in any of my specimens. But where I was able to measure
height and thickness of the whorl at’any other place, I found the last volution to
be a little less than twice as high as broad.

“ In well-preserved specimons the external part is broadly rounded. It does not
pass gradually into the lateral parts, but is separated from the latter by obtuse mar-
ginal edges. Now ‘ere did I obser—~ sharp marginal edges in unweathercd speoi-
mens. Inone of my i the inrer voluti h ternal part rounded off
almost evenly. There are, however, several weathered specimens, in which the mar-
ginal edges arc of acute shape—the result of the weathering, which has attacked
one of the sides more strongly than the siphonal part. Diener's type-specimen is a
weathered specimen of this choracter. Diencr, consequently, was led to believe
that the inner whorls of this species are provided with sharp marginal edges.

* The largest transverso diameter is situated somewhat below the middle of the
height of the lateral parts. The flanks are ourved rather strongly near the umbi-
licus and join the umbilical suture without forming any distinet edge. Umbilical
wall Jow and vertical.

« Sculpture.—The sides bear straight, radial ribs, dying out gradually towards
the umbilical and siphonal regions. Their highest elevation is slightly below the
middle of the lateral parts. The ribs vary somewbhat in number and strength,
hut Diener could not ascertain whet her the unequal strength of the ribs was due to
weathering or not. This question can now be easily decided, the irregularity being
clearly original.  The figured specimens exhibit distinot soulpture on the inner
vo'utions also, whereas in the type desoribed by Diener the sculpture of the inner
whorls has been destroyed.

« Counting the stronger ribs only, we find that approximately ten of them
oceur in one volution. The ribs appear to increase in strengtl in proportion to the
dimensions of the specimen, My Jargest specimen, attaining a diameter of 246 mm.,
shows very stout ribs near the end of the chambered part of the shell, and these ribs
are separated by decp and rounded intercostal valleys.

“ Definite statements as regards the sonlptare of the body-chamber are out of
the questien, as the only two i of Fl. i with their body-chaml
preserved are hadly damaged and crushed in the anterior part of the last volution.
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Tt appears, however, that the sculpture becomes more delicate again and the ribs
‘more numerous. Tho specimen illustrated on Pl. XXII, fig. 1, might justify us in
assuming that two or three ribs together form radial elevations separated by deep
farrows; but whether these apparent elevations and furrows were original, or
lave been produced merely by weathering must be left undeoided.

“ Remnants of the shelly substance, with the characteristic spiral striations,
have Leen preserved in several of my specimens,

* Body-chamber.—The length of the body-chamber is apparently 205° in the
sp-oimen illustrated or 1. XXT” fig. 1. In my largest example morc than one-
half of the last volution belongs to the body-chamber. The specimen illustrated
on Pl XXIIJ, fig. 1, is almost entircly chambered.

* Sutures.——the illustrations of the sutural lines of four specimens tend to
show the iling in the of the sutural clements. This
var “ability is so morked that we must conclude that, in Flemingites, the sutures
‘aro altogether of little systematic value ; for wero we to classify the specimens herc
desoribed according to this character, we should he obliged to introduce almost as
many species as there are specimens.

“ The siphonal lobe and its median prominence arc scen in specimen I. The
med‘an prominence is of great height and richly denticuluted along its sides. The
siphoaal lobe reaches in this specimen almost as low down as the principal lateral
Jobe, whercas in specimen IV it is very shallow. The external saddle in specimens
Tand II is almost «s high as the prinoipal lateral saddle, in specimen III distinetly
lower, but in specimen IV higher. The lateral saddles are also subject to variation
in height, shape, and in the manner in which their sides are dentioulated, but it is
hardly necessary to describe the features of the various specimens in detail. Vaiia-
tions are also seen in the umbilical lobe.

“ Geological position. Locality. Number of specimens examined.—Heden-
streemia beds, 8. . of Muth, Spiti, 10 (many of them fragments), coll. Hayden;
Lilang, 1, coll. Krafft; 5 miles S. of Enen, 6, coll. Hayden. Chocolate Limestone,
Kuti, Byans, two doubtful specimens, coll. Smith.

“ Affinities.—This spcoies must in the first instance be compared to Flemingites
trilobatus Waagen, to which it is closely allied, according to Diener. I must confess
myself unable to decido tho question of affinity, but it app tain that similariti
in the arrangement of the sutural line do not suffice to establish a close relationship
between species of this genus.

“ Waagen’s diagnosis was based on the description of a single fragment, whose
cheracters are not very distinctly marked. ‘T'he arrangement of the spiral striations
of the shell is approximately the same in the Salt Range andin the Himdlayan
species, the concentric strim diminishing in strength the nearer they approach the
umbilical region. But it is doubtful whether or not this character is really of
systewatic importance.

“ Diencr was probably right in comparing the two species, but it is utterly
impossible to decide the question of 1dent|ty, taking into consideration the defective
state of p ion of Waagen's ¢, p X
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“ We are, moreover, justified in doubting the specific independence of Plem-
ingites trilobatus, which may perhaps be identical with Fi. flemingianus de Kon.
The involution, transverse section and smlpturu are certainly sufficiently similar
to warrant the ition that the specimen esoribed as FL. ¢rilob by Waagen
ropresents an innor whorl of FL flemingianus! Unfortunately, hoth in the large
specimen of Fl. flemingianue Waagen* (Salt Range Foss. 1. c. PL. XII, XIII) and
in this specimen the inner whorls are damaged. I am thercfore unable to arrive
at a definite conclusion as to their identity.

“Leaving this question aside, we may compare Flemingites Griesbachi itself
with Fl. flomingianus, as the large size attained by both specics, and similarities in
involution and sculpture, point to a very close affinity. As stated above, the inner
whorls of Pl flemingianus canuot be compared, beeause where present in the
type of the Intter species they are damaged. The penultimate and last volutions of
F. flemingianus, so far as they consist of air-chambers, hardly differ in sculpture,
from Pl Grissbacki. Therais only a slight difference, as in the Salt Range species
the externil part is highly and evenly rounded, without any trace of marginal
edges. Another difference in sculpture is scen in the very last portion of the
chambered part of the shell. It is probable also that the body-chambers of both
species were differently sculptured. In Wangen’s type of Fl. flemingianus we
Ilare a number of rather closely sct ribs, covering the sides of the four or fire last

hamb but with the beginning of the body-chamber the seulpture changes
abruptly.’ The ribs become very much stronger, highly olevated near the middle
of the lateral parts, and considerably more distant.

“If we now compare the largest specimen of FI. Griesbachi, we find that a
sculpture very similar to that in the body-chamber of Fl. flemingianus occurs in
the last portion of the chambered part. This feature by itseli would be of slight
importanes, since the change of sculpture may not always coincide with the begin-
nirg of the hody-chamber, but what is of greater importance is the fact that the first
pact at least of the body-chamber, on the specimen mentioned. hns what appear to
be bundles of ribs, united into radial «-le\'atwns Waagen, it is true, speaks of thin
folds on the body-chamber of Fleming ingi but they arc much less
distinet on his wc]l-pre«one.l spezimen than the hundls of ribs are on the

y-chamber of Fl. Griesbacki. Thus the sculpture of the body
chamber of FI. Grieshachi, taken as o whole, cannot be said to agree with that of
Pl flemingianss.

«The holy-chamber of my larzest specimen, althoagh da:nazed, must bn sup-
posed t0 have originally been more strongly comp than in FL, flemi
‘The furrow running along tie middle line of the siphonal part of Waagen’s types

14 Aceording to Waagen jority of the ril ither specic I weaker and stronger (1. e, pp. 13
and 100).”

2 Waagen figored o sccond specimen on Pl. X1V, bat this speci nen is mising o the colletion of typen, It
must bave bech lost alon with two othur speciacas, elase Wargen etites (1 ¢, p. 201), that he and Mr. Wynno had
collceted four epecimens altogether.”

34 This fanot shown enongh in Wasgen's illn‘ration.”
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cannot be seen in my largest example, although the siphonal part is well enough
preserved in one place.

“ For the sake of comparison I give the measurements of Waagon’s type and of
the specimen mentioned. It will be seen that PL. flemingianus is more evolute than
auy of the specimens of Fl. Griesbachi.

Flem. Flemingianus Fl. Griesbacki
(Wasgeo's type). (largest specimen).
D . . 258 mm. . . 246 mm.
u. Loue . Lo,
A S (TG L8,
c. L8, Lo,
D
T . 13 . R
A
2. 1:27(0) ?
3 @

“1 am therefore inclined to believe that Flemingites Griesbachi is closely allied
to, but not specifically identical with, Flem, flemingianus de Kon , from the Ceratite
Sandstone of the Salt Range.”

4, FLEMINGITES nov. sp. ind. Pl XXVIIJ, fig. 3.

“ Among my collections from the horizon of Hedenstr@mia Mojsisovicsi at
Lilang there is a fragmentary specimen of a Flemingites with beautifully preserved
spiral strim. It may bo specially foned as it belongs bly to a now
species.

“Pransverse section compressed, being twice as high as broad.  External parc
almost quite flat and provided with distinet, although somewhat obtuse marginal
edges. Sides very flatly avd regularly arched. Umbilieal margin rounded off,
umbilical wall high and sloping towards the umbilical suture in a rogulatly
rounded curve. The whorls o verlap onc another but very little.

« Hardly any sculpture is seen on this specimen. In one place only could a
very low radial rib be notioed, which becomes obliterated in tho middle of the side,
when a similar, but still lower fold, appears at some distance from the former. The
spiral striation is unusually distinot, although most of the shelly substance has been
weathered away. The striee occur at irregular distances from each othor, and are
strongest near the external part and on the middle of the sides. In the umbilical
region the strim are scon less clearly, and the external part appears to bo quite
smooth.

“ As no sutures are visible, the fragment must belong to the body-chamber.

“ Remarks.—None of the Salt Range forms of Flemingites can be closely com-
pared with the specimen from Lilang. Flem. glaber Waag. is, perhaps, the most
similar in transverse section, but the external part is nacrower and the maximum
thiokness less. “All the rest of the congeneric species from the Salt Range differ
considerably,  Flem. radialus Waag. and Flem. rotula Waag., two species very
nearly allied, if not identical, with each other, have much flattor sides and more

Q
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prominent sculptare.  Still more strikingly do the other species of Flemingites, ns
deseribed by Waagen, differ from the present form.,

** As the other Ilimdlayan ives of the genus are like-
wise much more distinotly sculptured, we may suppose that this fragment belongs
w species.

Geological position. Locality. Number of specimens examined.--Heden-
streemin heds, Lilang, Spiti, 1, coll. Krafft."

5. FLEMINGITES sp. ind. ex aff. Sarya Dien. Pl XXII, fig. 4.

There are two speoimens in ITayden’s collection from " the IMedenstreemia beds
of Spiti, recalling Flemingites Salya Diener (Cephalopoda ‘of the lower Trias,
Himdl. Foss, L. ¢, p. 96, PL XIX, fig. 1), but whether they are identioal with that
species or not, cannot be decided. They are strongly crushed and do zot allow
cxact measurements of their transverse sections to be made.  They are otherwise
also too badly preserved to deserve a special desoription.

TIn one of the specimens the sutural line is fairly well exhibited. It agrees
with the type of Flem. Salya in the general arrangement und cven in the dotails of
the conliguration of lobes and saddles. It must, however, be borne in mind, that
in the genus ingites groat individ iability has been noticed in the de-
velopment of the sutures, lmd that this character cannot therefore be considered to
be of paramount xpecific importance.

Geological position. Locality. Number of specimens eramined.—Heden-
< S, of Ensa, Spiti, 1, coll. Uayden, 8. E. of Muth, 1, coll.

toa

streemia beds,
Uayden.

Remarks.—It is probably to Flem. Salya that the Armerioan representative of
the genus, I, Russelli Wyatt ot Smith (Triassic Cophalopod genera of America, 1. ¢.
p. 121, PL L, figs. 1-3, LXK, figs. 1-8), s nearly alliod, although the relationship
dees not appear to hea very close one, They agree in their involution, but the
American species has the siphonal part more narrowly rounded and the ribs in the
outer volution less olosely set. The short siphonal lobe in the sutural line is re-
markable. [t reashes only one-half the length of the principal lateral lobe, exactly
as in Flem. radiatug Waag. It must, however, bo mentioned, that Noetling
(Beilagebd. XIV, Neues Jahrb. f. Min., etc., p. 459) is inclined to consider
Plem. radiatus us a juvenile individual of Flem. flemingianus only, not as a proper
specics.

N

Genus: OTocERaS Griesbach.
1880, Otoccras Gricslach, Palmontological notes on the lower Trias of the ITimAlayas, Reoords, Geol. Sarsey

of India, XTIL, p. 105.
1897, Otoceras Diencr, Himél. Foss. Palmont. Ind,, ser. XV, Vol. II, Pt. 1, Copbalopoda of the lower Trias,

151

To my diagnosis of Otoceras very litt'e has since been added. It has been
demonstraied by Frech (Lethma Paloozoion, II, Dyas, p. 575, 629), Who claims a
geueric rank for Otoceras, that in O. Woodwardi Griesh. the (wo branches of the
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siphonal lobe beoome bicuspid: On fon of my type-
specimens from the Otoceras heds of the Shalshal cliff I have not noticed this
oharacter in any of the othor spacies, and even in Ofos. Woodwardi it is quite an
exception, In the majority of examples each of the two narrow la‘eral branches of
the siphonal lobe terminates in one single sharp point.

A speoies from the lower Triassic beds of the Ussuri district, resembling Ofo-
ceras in the inflnted shape of its umbilical region, which I described as Proplychites
otoceratoides (Mémoires Com. Géol. Bt. Pétersbourg, XIV, No. 3, p. 36, Taf. III,
fig. 3), has been included in Ofoceras by several distinguished authors (G. v. Artha-
ber, Lrech, and Noetling). I cannot agree with this view. The Siberian species
differs from Ofoceras in one of its most essential characters, namely, in the shape of
the siphonal part, which is neither acute, nor trioarinate, but regularly rounded.
Another distinctivo featuro is the developmunt of its siphonal lobe, which is deep,
broad and strongly serrated. I must therefore insist on removing the Siberian
species from Otoceras. Its external resemblance to the latter is only one of the
many cases of convergenoo, which aro noticed so often among groups of Ammonoi-
dea developmg along very different phvluw lines,

with E. v, Mojsi: (Cephalopoden der Medi Trias-
provlnz. Abhandl. K. K. Geol. B.elchsanst,, X, p. 221), I think that the intimate
relationship between Ofoceras and Hungarites does not make the elevation of
Otoceras to a proper genus necessary, But if a generic rank should he conceded
to Otoceras, us has been advocated by Frech, its place must certainly he near
Hungarites, which makes its fivst appearance together with Ofoceras in ihe Permian
rooks of Julfa (Armenia). I am not able to understand the reasons whici
induced Hyatt (Cephalopoda in Zittel's Text book of Palwontology, English ed.,
p. 353) to group it with Nannites in his section of Nannitide.

In 1897, but very fow representatives of Oloceras were known to me  from tie
lower Trias of Spiti, one single speoimen only of O. Clivei from Kuling allowing of
& secific determination. Hayden’s and A. v. Krafft's collections have considerably
iocreased the number of forms known from Spiti, but nevertheless Otoceras is
‘met with there less frequently than in the Shalshal cliff o¢ near Kiunglung E. G.,
on the southern slope of tho Niti pass.

I need rot enter into a detailed deseription of the specimens referable to the
species enumerated in my memoir quoted above, as their examination has not led
to any new results. The difficulty of distinguishing the different species has obliged
me to abstain from a specific determination of the majority of the specimens
collected by Hayden, which are either fragments of body-chan.bers or of which the
sutural line cannot be made accessible to examination. Among these, speoimens are
represented from the following localities: N, N. W. of Kigi; 5 milesS. of Ensa;
N. N. W. of Danksa E. G.; Ratang river; Rhdr; 8. W. of Gaichuad. Among the
species whioh I have been able to determine the group of Otoceras fissiscllatum
s not represented.

No speeimens of Ofoceras are as yet known from the lower Trias of tho Lissar
and Dbamma valleys and of Byaus.

Q2
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1. OtocEras WooDWARDI Griesh.

1890. Otoceras Woodwourdi Griesbach pro parte. Palzontological notes on the Jow:r Trias of the Himélayas,
Record, Geol. Surv. of Indis, XIII, p. 105, PL 1, 6ig. &, IT, B35 3, 3,6, mon 1, 4, 6.

1897, Otoceras Woodwardi Di 1. Fos., Palwont. Tud, scr. XV, Vol.I, Pr.1, Cephalopoda of the
Lower Trias, p. 156, PL. I1, 6g. 1, 1. ILL. fig. 1, PL. IV, ige. 3, 4, 3, P V, figs. 1, 3,5, PL VL. fig. 16.

1901, Otoceras Woodwardi Freoh, Lethiea Palozo’a, Vol. 11, Dyas, p. 675, 6. 4, p. 628.

Otoceras TWoodwardi turns out to be the most frequent species of the genus
both in the Shalshal cliff and in Spiti. In Hayden's collection ten spocimens, allow-
ing of a safe determination, have been noticed. They were found at the following
localities: Khdr; 5 miles 8. of Ensa; S.E. of Muth; Kuling.

2. OrycERaS of. UNDATUM Griesb.
1880, Ofoceras IWindwardi var. undata Griesbach, L. p. 107, PL. T, 6g. 5.
1897. Otucerus undatws Dicoer, Hindlayan Foss , 1. ¢. p. 162, P 1V, ig. 6.
A fragmentary speoimen, collcoted 5 miles 8. of Ensa by Hayden, rewinds
me of Otoceras undatum by the presence of wavy folds on the lateral parts; but
these folds are too indistinet to warrant a complete identifioation of the speeies.

8. Otoceras Cuiver Diener.

1697, Otoceras Clivei Dioner, limélsyan Foss., ). c. p- 161, PL. 111, 6gs.2, 4, PL. V, 6g. 4, PL V11, 6. 17.
This species, which differs from Oloceras Woodwardi Griesb. in the smaller
number of auxiliary olements outside the umbilical suture, is reprosouted in
Tayden’s colleotions by four specimons from the following localities :—8 miles 8.
of Ensa; 8. E. of Muth ; 8. W. of Gaichund.

4. Oroceras nov. sp. ind. aff. Crver Diener. Pl XXXIX, fig. 8.

There is & single fragmentary specimen from the Otoceras beds S. W. of
Gaichund (coll. Hayden) which, although recalling Otoceras Woodwardi in the
shape of its umbilicas and in the mods of its involution, must be separatel from all
species of Ofoceras hitherto described o account of the peouliar character of its
sutural line.

Only one distinot lateral lobe and sadlle are developed, which agree

tly with the corresponding elements in O. Woodwardi. But tho large lateral
saddle is followed immediately by a broad umbilical lobe, within which two low
saddles are individulised among the rewaindor of the points and denticulations.
We might o>nsider the first as an equivalent of the second lateral and the second
as principal auxiliary saddle. In this case the present suture would be comparable
to that of O. Clivei.

A tendency to variation in the sutures of O. Clivei, directed towards the
development of a very broad and coarsely serrated sccond lateral lobe, and a
reduction of the second lateral saddle, might lead to a suture similar to that whiok
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is seen in the present species. The suture illustrated is not confined to one single
septum but oan be noticed in all the septa acocssible to examination.

This is another instance of the extraordinary variability of the sutures in
Otoceras, as has been explained in my memoir on the Cephalopoda of the
Himalayan lower Triss (I, ¢. p. 154).

Genus: CEmatiTes de Haan,

CeramiTes poMILIO V. Krafft. PL XXV, fig. 8.

In the Himdlayan colleotion two specimens were found with this name on
their labels in A. v. Krafft's iting, but not ied by any 4
in the text. I consider the more complete specimen from the Hedenstreemia beds
8. E. of Muth (coll. Hayden) as prototype of the new specics. Although poorly
preserved and covsiderably injured, it is undoubtedly a true representative of the
genus Ceralites.

Its measurements are as follows :—

Diametor of the shell . . 30 wm.
w o umbilcws . 13,
Height 5 .
}ol the last volution .
Thickness 12,

This is a widely umbilicated shell, with a square transverse seotion, the
greatest thickness corresponding to the middle of the sides. The external part is
smooth, flatly curved and provided with s very broad and low median kecl. Itis
marked off from the lateral parts, which are almost flat, by a distinet marginal
shoulder, which is not acute. Umbilical wall high and stecp.

The inner volations being almost entirely destroyed within the wide, open
umbilicus, the soulpture is visible on the last whorl only. It consists of strong,
radial ribs reaching from the umbilical edge to the marginal shoulder. They are
mearly straight, directed radially and as broad as, or slightly broader than, the inter-
costal valleys. They are low and narrow in the vicinity of the umbilical margin, but
broaden out towards the middle of the flanks, where they reaoh their maximum
height. The majority of the ribs are perfeotly straight, but some show a sli
falciform curve, being faintly curved forward near the umbilical and sipl
margins. They terminate abruptly along the marginal shoulder, without swelling
into knobs or tubercles.

Tho aperture is situated a very short distance in froot of the last septum,
A very small part of the body-chamber only has thus been preserved.

Sutures.—Although partly injured by weathoring, the sutural line can be
followed with sufficient accuracy.

Siphonal lobe broad, scrrated, with & high and rounded median prominence.
Extornal saddle lower than the principal lateral one. All saddles with regularly
rounded tops aud entire margins, Lateral lobes with delicato dentioulations, which
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are restricted to their very bases. Umbilical lobe with strong indentations, but no
auxiliary saddle is individualised. Tho sutural line of this specimen has not reached
a higher stage of development than in the majority of speoies of Ophiceras or
Xenodiscus.

The second specimen, identified with Ceratites pumilio by A. v. Krafft, isa
fragment from the nodular limestone (Niti limestone, Noetling) ahove the horizon
of Rhynchonelle Griesbachi, collected near Muth by H. Hayden in 1901 As the
presence of this species and of Tirolites injucundus v. Krafft is the chief argument
in favour of a correlation of the Niti limestone with the lower Trias (Scythian
stage), I am obliged to say a few words about this specimea, which would otherwise
not be worth mentioning. It is a very poorly preserved fragment, consisting of
air-chambers only, as may beseen from the illusteation on PL XXVI, fig. 4.
That it belongs to tho genus Ceratites, is pretty certain, but its identity with C.
pumilio cannot be established with any probability. On the contrary, what is seen
of the sculpture tends ta show that there is some difference in the direction of the
ribs, which are moro distinetly sigmoidal in the specimen from the Niti limestone
than in the prototype of C. pumilio. In the sutural line a distinct suxiliary
saddle seems to be present, but this character could not be ascertained with
precision. '

1t is obvious that no reliable conclusions can be based on materials in such a
defective state of preservation.

Lven the prototype of Ceratites pumilio is scarcely sufficiently well preserved
to deserve a distinot specific name, were it not for the interest which attaches to it
as being tho only true Ceratites found up to the present in the lower Trias of the
Himalayas. The pattern of its ribbing and the absence of any tuberoles suggest
its relationship to the group of Ceratites circumplicati (ILollandites). It agrees
with typical species of this group in the shape of the cross-scction and in soulpture,
‘The presenco of strong and broad ribs, which terminate abruptly along the mar-
ginal shoulder, thus causing the siphonai margin to oxhibit a crenulated outline,
und the develapment of a low kvel in the middle of the exterual part, are features
characteristio of the genus Ceralites.

On the other hand it cannot be doubted that our species has also a great
resemblance to sowme speoies of Xenodiscus of lower Triassic age, especially as
rogards the devclopment of the sutures and the comparativoly wids umbilicus,  If
a larger number of i diate links ing Xe i and Ceratites could
be found, such a discovery would perhaps support the suggostion that Xenodiscus
may ropresont the presumptive ancestor of the group of Cerutites circumplicati.

It will no doubt require mavy more exhaustive researches into the Cepha-
lopoda of the lowor Trias, to establish clearly the actual derivation of the group of
Ceratites civeumplicati ( Hollandites), but the above suggestion nay not be out of
place Lere, as it corrohorates the conclusion arrived at by wy examination of the
Ceratitide of the Muschelkalk, that even tho Indian representatives of the genus.
Ceratites may bave sprung from very ditferent roots.
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Remarks on Ceratites Mandhata Diencr (L c. p. 22, PL XVII, fig. 1).

In my wemoir on the lower Trias of tho Himélayas I desoribed & specimen
of an ammonite collected by Mr. Griesbach from the horizon of Hedenstramis
Mojsisovicsi S. E. of Muth, Spiti, whioh I classed with the genus Ceratites.

‘The advisability of grouping this specimen with Ceratites has been questioned
by E. Philippi (Die Coratiton des oberon dsutschon Muschelkalkes, Paleort.
Abhandl., Dames u. Kayser, N. F. Bd. 1V 1901, P 436). 'The objecuons niud
by Philippi have induced me to my
the strength of this examination I am obliged to remove Cerahta llamllmla
from the list of independent species. My type is a fragment not very satisfactorily
preserved which I classed with the genus Ceratites on account of its general
similarity with some of the species of circumplicati from the Himdlayan Muschel-
kalk. It seems probable, however, that it belongs to Flemingites rather than to
Ceratites, and that it is perhaps most nearly allied to the specimen of Flemingites
sp. ind. ex aff. trilobato found by Mr. Griesbach at the same looality and in the
same beds.

In my description [ stated that the siphonal avea of Ceratites Mandhata is
highly rounded and that it passes into the lateral parts without the intervention of
a marginal edge. Now, however, I must concede the possibility that the oval
shape of the transverse section was merely due to the effect of weathering as
the oxternal part in one place, where it is not injured by weathering, appears to be
obtuse and bordered by marginal shoulders. The characters of the esternal part,
when complete, did therefore, perhaps, not differ considerably from those in
Flemingites Grieshachi v. Kraftt. 1 would further draw attention to the remark-
able resemblance in general shape with the specimea deteramined by myself as
Plem. sp. ind. ex aff. trilobato, for whioh A. v. Kra'tt has proposed the new specifio
name of Flem. Grieabachi.

In my type-sp:cim:n I considsrod a considerable amount of egression from the
normal spiral line in the last volution to be one of the most prominent characters ;
or, ||| nll.ler words, the rapid decrensc of involution in the vicinity of the anterior

On ination of this type I inced myself of the correct-
ness of this statorent, finding indeed that the end of the body-chamber only
touches the p»nu'tiumu: whorl. \'cv«-rtheless, I venture to doubt whether this
feature can, iu a specimen of such insufh preservation, be safely
to a deoreasing involution It may perhaps be explained on the assumption that
the body-chamber was strongly deformed and crushed near the wmbilical suture,
and that this crushed part was afterwards weathered away, whereas the uninjured
portion remaiaed undestroyed.

The sculpture of the {nner whorls of the spacimen mentioned agreas with
those in Flemingiles Griesbschi. Tts olose affinity or even identity with this
species must consequently be taken into consideration.

Remarks on 1Vaagen's spe of Ceratites from the Sall Range.— Armong
the notes left by the late Dr. v. Krafft a few remarks on this subjest have
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been found. Although the advisability of grouping any of the ammonites from
the Triassic beds of the Salt Range with tho genus Cerafiles has since been
discussed by Philippi in his valuable memoir on the Ceratites of the German
Musohelkalk (L. 0. p. 435), T do not hesitate to quoto A. v. Krafft's remnrh in
extenso, os they were based ou o personal ination of Waagen's type:

«1 am far from being convinced,” he writes, * that any of the species of
Ceratites, described by Waagen, can suitably be classed with that genus. I shall
have an opportunity of showing in the description of the new speoies of Sibirites
from the lower Trias of Byans, that Ceralites inflatus Waagen (Ceratite formation,
L c p. 40, Pl X, fig. 1) and C. patells Waagen (L c. p. 51, PL 1V, fig. 2)
probably belong to the genus Sitirites Mojs.

“ Ceralites sagitta Wasgen (L c. p. 48, PL IV, fig. 3) has heen founded on
a specimen too insignificant to allow of a definite determination. The same
remark applies to Ceratites angularis Waagen (L c. p. 45, Pl. V, fig. 3) snd to
C. disulcus Waagen (1. c. p. 42, Pl. XI, fig. 7).

« Ceratites Murchisonianns Waagen (L. c. p. 43, Pl IV, fiz. 1) should perhaps
have rather been placed in Mrekoceras, with which it agrees in its transverse
section and sutures {not figured by Waagen), whereas the sculpture—indistinet
folds in the lower portion of the flanks—is too weak to distinguish it sharply from
leckoceras.

“In Ceratites normalis Wangan (I. c.p. 38, PL VI, fig. 2) the sculpture,
oconsisting of small marginal tuberoles which are connected by straight ridges
crossing the siphonal area, differs i from the ion of any
species which has been classed with Ceratites by B. v. Mojsisovics,

“ C. dimorphus \Waagen (L c. p. 46, Pl. XI, fig. 6) is represented by a single
chambered nueleus of very small dimensions only, the sutures of which cannot be
seen distinetly. C. Wynnei Waag. (I c. p. 50, Pl XI, fig. 3), isa cast with
its whorls moderately inflated and nearly devoid of any sculpture. Its sutures are
but very indistinctly preserved.”

As will be seon from those remarks, A. v. Krafft in the results of his exa-
mination agrees entirely with Philippi, who likewise denies the presence of true
Ceratites in the Triassic beds of the Salt Range.

Genug: PrroNiTes Waagen.
PrioNITES nov. sp. ind. PL XXVII, fig. 1.

Heasurements.
Diameter of the shell . . . . . ®on
wowowmbilias ... L ... 20,
e Jof thelastvolution . ... . . i
D A
= = 3% i = 1
U c

In the Hedenstreemia beds of Muth two damaged ammonites were colleoted
by Mr. Hayden, which will probably have to be placed in the genus Prionites
‘Waagen (Ceratite formation, 1. c. p. 52).
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They have also a certain resemblance to Ceratites normalis Waagen (I ¢. Pl
VI, fig. 2), but can casily be distinguished from this Salt Range species by the
absence of an umbilical edgeand by their consequently different transverse section.
It appears certain that these two specimens belong to a new speoies, but as there is
so far no sullicient material availablo for a satisfactory deseription, I abstain from
proposing a new specific name.

The general shape of the shell must have been flatly discoidal, with a moder-
ately wide umbilicus. Transverse section of trapezoidal outlines, with a broad and
flattencd siphonal part, which is separated from the flanks by distinct marginal
edges. Largest trapsverss diameter situated somowhat below the middle of the
beight of the sides. The lateral parts aro quito flat on the outer half. Below the
middle they become curved and descend gradually to the umbi

The lateral parts are smooth or provided with indistinct traces of kuobs along
the zonc of maximum thickness only. Along the external edges rows of sharp
lenticular tubereles occur, which run from the uppermost parts of the sides over
the external edge in a diagonal direction. This sculpturc, which is omly very
delicate, is best scen on the chambered part of the specimen figured, but it
also seen on the body-chamber. The number of small, lenticular tubercles is
approximately 30 on one-half volution. External pact devoid of seulpture.

In the specimen figured three-quarters of the last volution consist of air-
chambers. The second specimen in the collection is a fragment weasuring ono-half
volution, which belongs to the body-chamber. No shell is preserved.

Sutures.-—Siphonal lobe narrow, with a low median prominence, Saddles
rounded. The principal lateral saddle is the largest. Lobes regularly deaticulated.
‘The denticulations of the umbilical lobe form a straight line, without the slightest
differcatiation into ausiliary clements.

Geological position. Locality. Number of specimens ezamined.~-Heden-
stmmm beds, S. E. of Muth, Spiti, 2, ooIL ayden.

ks.—In gencral shape, i N section and in the arrange-
ment of the sutural line the present species agrees so closely with Prionites, that
there is no reason jor separating it from that genus. The majority of the species,
from the Salt Range described by Waagen are provided with lateral tuberoles
which, if present at all, have been developed only very faintly in our Himdlayan
form. On the other hand the latter is distinguished by the development of a
delicatc marginal ornamentation, which has not been noticed in any of the Salt
Range specics.

A transverse section similar to that of oor type has been observed also in
Ceratites inflatus Waagen (Ceratite formation, 1.c. p. 40, Pl X, fig. 1), but this
species belongs most probably to Sibirites, as has bcen demonstrated by A. v,
Krafft, being very similar to a type occurring in the lower Trias of Byans.

A straight umbilical lobe also occurs in certain types of Meckoceras, for which
Waagen i d the genus Pri , but the section is entirely
different in those types, and there is no sculpture.
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Genus : Trrovrres Mojs.

The absence of the genus ZTirolites from the Indian region was regarded’
as a well-established fact by E. v. ios and by myself, no representative of
this genus, which is spread most abundantly throughout the upper division of the
Alpine Werfen beds, having been met with in the rich colleotions of Cephalopoda
from the Salt Range and Himélayas. Its occurrence in the lower Trias of Spiti is
therefore of particular intcrest. Intbe Hedenstramia beds of Muth Mr. H. Hayden
in 1898 collected a specimen of an ammonite, which A. v. Krafft in his preliminary
report on the Triassic fossils from Spiti deseribed as a new species of the group of
Tirolites spinosi. After a personal examination of this specimen, which was sent
to me in 1599, I could only confirm A. v. Krafft’s determination, the correctness of
which was further acknowledged by E. v. Mojsisovics, to whose examination the
specimen had also been submitted.

Mr. Hayden's discovery is especially interesting, as the genus Tirolites had
never before heen obtained from India. It is, however, necessary to state that the
genus, the chicf leading fossil of the lower Trias in the Mediterranean region, is
certainly of the rarest occurrence in the Indian province, and that it cannot be
considered as an autochthonous ancestor of the Himélayan Trackycerata, which
make a sudden appearance iu the ladinic and carnic period.

TIROLITES INJUCUNDTS V. Krafft. Pl XXVI, fig. 1.

1899, Tirolites noo. sp., group of T. spinasi, A. v. Kraflt, Genoral Report, Geological Surcey of India, for
160599, p. 14.

1804, Tirolites injucundus 5. Kralt in Vayden, Geologs of Spiti, Mewoirs, Geological Survey of Todic,

Vol. XXXVI, Pt. 1, p. 68,

Ueasurements.
D . . . . .55mm D _,
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A. v. Krafft's diagnosis of bis type-specimen runs as follows :—

“ Three quarters of the last volution have been fairly well preserved. Of these
one quarter only consists of air-chambers, the rest helongs to the body-chamber.

“ The inner volutions have been so strongly crushed and injured by weathering
that a satisfactory description is cxcluded. Transverse section square-shaped.
Greatest transverso diameter corresponding to the marginal shoulder,

“The lateral parts arcvery gently arolied and join the siphonal part in a distinot
although not acute edge. The siphonal part is broad and flatly curved. The sides
assume & strong bend in the umbilical region and are separated from the high
almest, vertical umbilical wall by an edge, which is sharply rounded off.

“ Sculpture.—On the last whorl there arc six main ribs terminating in high
spines along the siphonal edge. The ribs rise slightly above the umbilical margin
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some of them forming there protracted knobs, while others are less prominent at
the beginning. Above these mmbilical knobs the ribs grow weaker, to swell up
for a second time into the marginal spines. The outer (siphonal) slopo of these
spines does mot lie in a line with the curve of the siphonal part, but forms with the
latter a shallow concavity.

“Besides the main ribs weaker sccondary ribs oocur alternating with the
former. These also rise mear the umbilical edge, but are never very prominent
there. Instead of terminating in spines like the main ribs, they gradually die out
towards the siphonal edze. These sacondary ribs keep approximately to the middle
of the interstices between the others and disappear soon after the body.chamber
has been reached, only one pair being scen distinotly on that part of the last
volution.

“The siphonal part at the anterior termination of our specimen hears very
indistinot folds, describing a flat i-cirole, with its convex sido turned
towatds the aperture  In onc placo a shallow furrow is seen, runming parallel
with the low, curved folds just described.

“My speoimen is an inner cast, without any trace of its shelly substanco
preserved.

“ Sutnres,.—The sutural line exhibits the primitive stage of development
characteristio of Dinarites and Tirolites. It shows only two lobes and saddles
outside the umbilical suture. The lobes aro serrated, the saddles broad and low.

“Siphonal lobe narrow, divided hy a low median prominence. each of its
wings with two small indentations. The indentations of the lateral lobe are so
delicato that they are barely visible to the naked eye. The inner slope of the lateral
saddle teaches dowa to the umbilieal suture, without forming a distinot lobe.”

Remarks.—Sinoe A. v. Krafft's notes were written, E. Kittl's important
memoir on the Cephalopoda of the uppor Werfen beds from Muc in Dalmatia
(Abhandl. K. K. Geol. Reichsanst., 1903, XX, Heft 1) has been published.
In this memoir the genus Tirolites is treated much more ethmshvely than in the
“C der Medi Triasprovinz " by E. v. Mojsi

'E. v. Mojsisovics divided the species of Térolites into the groups of seminudi
and spinosi. According to his diagnosis the first is characterised by smooth inner
whorls, whereas in the second the whorls are sculptured throughout, with the
exception of the inner nucleus only, which is bt very rarely accessible to exami-
nation. As the inner whorls are crushsd and cannot be examined
specimen, we should be at a loss to decide to whioh group our spe
longs, if we had to rely only on the diaguosis given by E.v. Mojsisovies, Tt
has, however, been demonstrated by Kittl that the two groups are also distin-
guished by a different development of their sutural lines. All the represcntatives
of the Tirolites spinosi are provided with serrated lobes. It is, therefore, in this
group of Eurovean Tirolites that our Himdlayan form must be included.

Of the European species of Tirolites which may be compared with our Him4-
layan form, there is fiest Tirolites spinosus E. v. Mojsisovies (Cephalopoden der
Mediterranen Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X, p. 70, P1. 1, fig. 10,
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Pl II, figs. 1, 2, 8), which has been illustrated by Kittl on Pl IX, fig. 7, of his
above.quoted memoir. Our species closely resembles fig. 16 on PL I of Mojsiso-
vies’ memoir in transverse section, but the sculpture is different. Not only is the
number of ribs greater in the European species, but this latter entirely wants the
'y i ing in the chambered part, and at the commencement of the
body-chamber, in the specimen from Muth. Nor are the ribs in Tirolites spinosus
by any means so prominent in the umbilical region as they are in the Himdlayan
specics.
A sccond European species comparable to the present one is Tirolites cassia-
nus Quenstedt (E. v. Mojsisovics, 1. c. p. 70, Pl II, figs. 4-8, Kiittl, L. c. p. 54,
PLIX, 4-6). Here we meet the same dilferenoes in ornamentation as have
been pointed out above with reference to Tirolites spinosus, and moreover its trans-
verse section is much more compressed than in 7. énjucundus. On the other hand
it must be remarked that sccondary ribs, which do not terminate in marginal
spines, have been noticed occasionally in T. cassianus.
A third species of the group of T'. spinosi, which might put in a claim for closer
comparison with the present one, is Tirolites Haueri v. Mojsisovies (1. ¢. PL III,
figs. 2,3, 4), ch Kittl considers to be only a local variety of T. spinosus (1. c. p. 56,

PLIX, 1 should especially like to compare the Alpine specimen illus-
trated in fig. + by E. v. Mojsisovics, as it appears to have a hizh umbilical wall,

similar to that of 7' injucundus. In its iransverse scction our Himblayan species
agrees even moro nearly with 2. Zaueri than with 7. spinosus. Yet 7. Haueri
cannot be said to agrec with T. énjucundus in its soulpture. lts ribs are more
numerous, inequidistant, and marked less strongly in the umbilical region.

‘To Tirolites injucundus a second spccimen has been referred by A. v. Krafft,
which was collected in 1901 by H. Hayden, S. E. of Muth, Spiti, at the basc of the
Niti limestone, six inches above the beds with Rhynchonells Griesbachi. This
example is more complete than the type-specimen, but has been so greatly injured
by weathering that its sculpture has been almost entirely destroyed. Near the be
ginning of the last volution two straight ribs or pile are noticed crossing the lateral
parts in a radial direetion, but exhibiting neither umbilical nor marginal tubercles.
In the last volution indistinct traces of spines occur both in the umbilical and
marginal regions.

An illustration of this specimen is given on P). XX VI, fig. 2. Its identifica-
tion with Tirolites injucundus is far from being establishod with any probability.
T should rather be inclined to refer it to one of the more primitive forms of the
genus Ceratites than to Tirolites. It is oertainly not fit to serve as proof of a

i hical ion of the Niti lij with beds of lower Triassic age.

Genus: StBIRITES v. Mojsisovics.

188G, Sitirites E. v. Mojsisories, Arktischo Trinsfaanen, M. Acad Trpér. des scionces, St Pétersbourg, VII,

XXXII1, 0. 6, p. 83,

1693, Sibirites E.v. Mojsisovics, Cephalopoden der Hallstaitar Ralke, Abbsad). K, E. Gool. Reiohsanst,, VI3,
p. 397
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1805, Sibirites Waagen, Fosie from tho Ceratite formation, Balt Range fonle, Palmont. Indicn, e, XIIL,
Vol 11, p. 106
1895, Sibirites Dlenu. Uinglayes Foss, Palwont. Tnd, ser. £V, Vol. 11, Pt. %, Cephalopoda of tho Muschlialk

Aw irites) B, s. Mojsisorics. g0 zar Kenntnis der obertriadisshen Cophalopolen-

lags, Denkochr. Kais. Aked. d. Wies. Bd. LXIIL, p. 616.
biriter) B. 5. Mojsisorice, imélasan Poss, ser XV, Palwont. Ind., vol. ILI, Pr. 1, upper
e Ceplalopod faunee, p. 49
“The genus Sibirites, as proposed by E. v. Mojsisovics in 1886, was jntended to
accomodate types occarring in the lower Trias of the Oloack beds and ia the upper

"Triassic beds of norio age in the Eastern Alps and Himélayas
“E. v. Mojsisovics gave the following dingnosis of the new genus, of which the
Siberian species m1st be ¢)nsidered as the prototyps :—* Shells small, coasisting of
\noderately involute whorls, with  long bdy-chamber (one cntire volution). Sculp-
ture consisting of numerous, strong, straight, lateral ribs, most of them bifurcating
near the external margin. The secondary, divided ribs, which cross over the
exteraal part, are much thinner thau the primary lateral ribs. In the geologieally
older species they form an augle with its apex directed towards the front. In the
geologically younger species from the Hallstatt limestone they gencerally pass in o
straight linc from one side to the other. In some of the younger species, which
ia their sculpture recall Cocloceras pettos, knobs or spines rise at the points
where the ribs bifurcite. Sutures very simplo, with eatire saddlos and two lateral
lobes, which are slightly denticulated. Siphonal lobe deep. No auxiliary lobss

present.’

“A hat abnormal develop of the sculp which has not been
noticed in any of the upper Triassic spctics, is exhibited ia Sibirites Bichwaldi Keys.
from the Olenck beds, ling to E. jsisovi This is a bi ion of the

ribs occurring on the lateral parts of O.he inner volutions.

“Twro species of Sidirites of lower Triassio age were deseribed by E. v. Moj-
sisovics in 1885, nawely, Sib. Pichwaldi Keys. aad S. prelinsus v. Mojs., both
from the Olenck bels of north-eastern Siboria. In both species the external
part of the inner volutions is smonth, the sculpturc cousisting of lateral ribs only.

“In 1893 E. v. Mojsisovics added a few remarks to this diagnosis, ohiefly
with respeot to the upper Triassio species of Sibirites from the Hallstatt limestone
(type Sivirites spincicens v. Hauer). The body-chamber of these forms is oceasion-
ally dilferent in sculpture from the ohambered part, the spines being situated
near the umbilious. Asin the Siberian species, the cxternal part of young indi-
viduals is smonth, lateral ribs only being present.

“In 1895 Diener rocorded the first Himélayan species of Sibirites from Triassio
beds older than the noric stage. Onespocies, Sibirites Prahlada Dion., was found in
the carthy limestone with Rhynchonella Griesbachi of the Shalshal cliff. This
species is riohly ornamented and bears some affinity to Sib. pretiosus from the
Olenck beds. Diener pointed out that the -horizon of Rhynchonella Griesbachi,
-containing Sibirites Prahlada, is separated from the layer of upper Triassic
representatives of Sibirites by a large mass of deposits, comprising the entire

T
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middle and upper Muschelkalk and the lower stages of the upper Trias, in which
Sibirites was not known to ocour, and hinted that the disappearance of the genus
during this period of i i was due to migralion into extra-Indian regions.
* A second speoies of the genus, Sibirites Pandya Dien., was described by
Diener from the red limestone of the Middlemiss crag in the Chitichun area. The
fauna of this block has hile been ized as ding exactly with
that of the beds with Spiriferina Stracheyi of the Central Himélayas, and Sibirites
Pandya is consequently of nearly the same geological age as Sibirites Prahlada.
“1n the same year Prof. Waagen described a considerable number of species
of Sibirites from the upper Ceratite limestonc of the Salt Range. To the diagnosis
of the genus, as given by E. v. Mojsisovics, he adds the following remarks: ‘Most
of the Salt Range forms have angnlar ribs on the external part. The body-chamber
is very long, and often differs from the obambered portion of the shell by becoming
smooth, The sutural line is ceratitio. Its goniatitio or clydonitic character, whioh
has been noticed in a minority of specics, was probably merely due to the inferior
state of preservation of the type-specimens’.
ies of Siliriles from the Salt Range are all restricted to the same
on, the upper Ceratite i Waagen distinguishes t

1 forms, the 08 ing species in \rluch the
ribs passing over the external part are hent I’on\ar(l more or less strongly, and the
rectecostati characterised by straight ribs on the esternal area.

«Tn his description of the upper Triassic Cephalopoda of the Himdlayas E. v.
Mojsisovies enters anew into a discussion of the genus Sidirétes. In this memoir
he introduced the new subgenus Anasibirifes, in which bhe included all the Salt
Range types deseribed by Waagen, remarking that those types differ in several
respects from the group of Sibirites Eichwaldi Keys., though being nearly allied
to it.

“ The subgenus Anasibirites is defined by E. v. Mojsisovics, as follows : —¢ Nar-
row, rapidly incrcasing whotls, with  narrow, rounded or flattencd external part,
The ornamentation is closed completely ovor the external part, consisting cither of
ribs curved forward (curcicostati) or straight ). Marginal tuberoles indi-
cated but faintly and rather rare, completely absent in the majority of the species.
Lateral sculpture consisting of strong primary and weaker sccondary ribs. Thereis
a marked tendency to shift the place of division of the ribs from the marginal
cdges towards the umbilical region. The contrast between primary and secondary
ribs is also seen in the ornamentation of the siphonal part. In some species the
sculpture disappears entirely in the hody-chamber’.

«E, v. Mojsisovies excludes the two Muschelkalk species deseribed by Diener
from Anasibirifes, and leaves them in the genus Sibirites s. 5., vemarking that they
arc closcly allied to S. pretiosus from the Olenok beds and are probably descendants
from thie pretiosus-stock. Their charactors arc : —wide umbilici, slowly increasing
whorls and a sculpture distinguished from that of Anasibirites. Sibiriles Prahlada
cven approaches in his opinion the noric types from the Mallstatt limestone, whioh
are clevated to the rank of a proper sub-g elasibirites. Tn this sub-g
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the bifurcations of the ribs coincide, as a rule, with the lateral spines, but where
these are obliterated, they are situated in the middle of the sides or lower down.
Suoh specics of noric age as differ from Melasibirites by the marginal position
of their spines, cven in the adolescent stage of growth, are united in tho subgenus
Thetidites by B. v. Mojsisovics,

“The genus Sibirites is thus divided into :—

(a) Sibirite ; Lower Trias of the Olenck region, Lower Muschelkalk of the
Himlayas.

(8) Anasibirites ; Lower Trias of the Salt Range.

(¢) Metasibirites ; Noric Hallatatt limestonn of the Eastern Alps.

(4) Thetidites ; Noric stage of the Himilayae.

“ Although 1 think that a sub-division of gemera should be avoided, unless
justificd by good reasons, I believe that the separation of Metasibirites and Theti-
dites from Sibirites s. s., as propossd by E. v. Mojsisovios in 1897, was a step in
the right direction. I even venture to go still further and I propose to separate
Dletasibirites and Thetidites outively from Sibirites.

““In referring those two upper Triassic gepera inone way or another to Sibirites
we might scom to assume that the types, met with in the lower Trins and in the
Muschelkalk, persist without undergoing considerable change during & period of
intermittence, which has as yet nowhere yieldod represontatives of this stock.
This assumption is, however, improbable, there being good reason to consider the
genus Acrochordiceras from tho upper Muschelkalk as a true descendant of the
genus Sibirites, in the interpretation which will be given of this genus below.
Thus we have evidence that the genus Sibirifes in younger geological periods
actually assumes a higher stage of differentiation. Last, but not least, it can be
shown that the upper Triassic types in question differ from the older ones in some
im portant features.

“The sutural line of Thetidites (E. v. Mojsisovics, 1. . P1. XI) shows oaly one
lateral saddle, while those of the older types of Sibirites invariably have two. It is
true that, insomo of those types, as for instance in Sib. Praklada, the second lateral
saddle is very low, but it is certainly present, whereas in Thetidites the umbilical
suture divides the second lateral lobe, The sub-genus Metasibirites from the Alpine
Hallstatt limestone likewise differs from Sibirites in its sutures. Melasibirites

i1 (v. M ies, ( P der Hallst: Kalke, Abhandl. K. K.
P1. CXXIV, fig. 1c) has a very high median prominence in
the siphonal lobe, quite ulike anything known from the geologically older types.
This prominence is quite as high as, if not higher than, the external saddle, and of
the same shape, whereas in the older types the sipbonal lobe is provided with a
wuch lower median prominence, geverally bearing a median incision on its top, 1f
then, in accordance with these considerations, we are induced to doubt the alleged
aflinity between the older and younger types, wo are still more justified in doing
80 by reason of the remarkable difference in the arrangement of their sutures.

:‘ I therefore come 'f.? }he_wnolmion that the generic nawme Sibirites should be
l'ua.h‘lct‘»"‘ to the lower Iriassio aud Musoholkalk species, the upper Triassic type
Dbeing most probably entirely independent of them.
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“Now we have to consider more in detail what I take to be the ouly true
representatives of Sibirites, and more particularly the lower Triassic species to be
dealt with,

“From the lower Trias of the Himglayas the genus Sibirites had so far not
Deen recorded. It was first discovered by Mr. F. . Smith in 1899, at Lilinthi E. G.,
in Byaos, near the fronticr of Nopal. The specimens were obtined from the top-
most bed of a chocolate limestone, which in Byans represents the entire lower T'rias,
including the Otoceras stage. It is approximately 160 feet in thickness and has
yiclded fossils in differcnt layers. The importance of this discovery is at once
cvident, Sibirites occurs in the Salt Ramge cxclusively in the upper Coratite
limestone, a horizon, whose presence in the Himélayas had litherto been doubtful,
since no trace of the characteristic Salt Range types had been met with. In Spiti
the fossili horizon of the IT ia beds (horizon of Flemingites Rokilla)
is overlaid by a series of limestones very poor in fossils, which on stratigraphical
grounds must be considered as an equivalent of the upper Ceratite limestone of the
Salt Range, but in which no clmmcteristic fossils were found, with one single

ption.*  Similar conditions prevail in Painkhénda and in Johar, But in Byans
this honwn is fossiliferous, The specimens collected by Mr. ¥. H. Smith are,
unfortunately, few in number and hadly preserved, but nevertheless they are
sullicicnt to prove undeniably, that the up part of the ohocolate limestone
in the section of Lilinthi represents the upper Ceratite limestone of the Salt Range.

“The diagnosis originally given by E. v. Mojsisovies will only have to be
slightly altered to accommodate the Salt Range and Byans types. The subgeneric
name of Anasibirites can therefore be dispensed with.

“TFirst of all the individuals are not always of small size. Waagen has already
deseribed a specics, very much larger than the largest Siberian type (Sibirites
tenuistriatus and a still Jarger type occurs in Spiti. E. v. Mojsisovies originally
stated that in Sibirifes generally the bifurcation of the ribs takes place at the
siphonal margin. But this hardly applies to the Siberian types from the Olenek
beds.  We need only refer to his own remark on the abnormal soulpture of Sibirites
Eichwaldi Keys. and look at his illustration of S. pretiosus, where the bifurcation
of the ribs ocours in the upper part of the fanks. It is most decidedly not the case
in the Salt Rango specics, where the ribs bifurcate on the lateral parts, cither near
the middle or somewhat above.

“E. v. Mojsisovics further states:—¢The divided ribs are wenker and nar-
rower than the primary ones.’ This is the case in Sibirites pretiosus, but not in
§ Eichwalds, nor in any of the Salt Range forms. Very often the divided ribs are
even stronger than the primary lateral ones. Nor do the ribs always form an
angle along the external part, as in S. Fichwalds.

“ Lateral spincs, according to the original diagnosis, as given by E. v.
Mojsisovics, urc absent in the older types. .In Sib. pretiosus, however, the lateral

es spitisnsis, possibly derived from beds higher than the fouiliferous borizon of
stion S E. of Muth, ses below.”
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'ribs are 30 high, that their strongest elevations might almost be called spines, and
§. Prahlada Dienor, which E. v. Mojsisovics himself considers to be a true
representative of the genus Sibirifes s. o, and a descendant from the pretiosus
stock, is provided with strong lateral spines. We are therefore justitied in adding
the eventual presence of lateral spines to the charaoters of the genus.

The diagnosis of the genus Sibirites would then run as follows :—Shells of
small or large size, involution and transverse section variable. Sculpture consist-
ing of radial ribs and lateral spines. The ribs cross the external part either in a
straight line or in a curve bent forward or in a sharp angle with its apex directed
forward. WWhere lateral spincs are preseat, they mark the point of bifurcation
of the ribs. Body-chamber long (about one entire volution), sometimes devoid of
soulpture. Lobes ceratitic, sometimes goniatitio (P) ; two lateral saddles. Siphonal
lobe with a small median prominence. Vertical distribution: lower Trias, lower
Muschelkalk.

“The genus Sibirites, as defined above, probably includes several types, which
have been identified with derochordiceras by Waagen, among them being the
following specics :—

derochordiceras f. Damesi Noetl.

coronatum Waag.
" distractam Waag.

" compressum Waag.

» dimidiatum Waag.

“ Acrochordiceras atapum Waag. has searcely auy sculpture on the cxternal
part, and it is rathor doubtful whether it actually bolongs to the same group of
forms as the above species.

“All these types are fragments of body-chambors, without suturcs. It is
more than doubtful whether they aotually belong to the genus Aerochordiceras,
whose trac ives ocour in the and ladinic stage only. One of
the specimens collected in Byans by F. H. Smith is very similar to onc of Waagen’s
species of Acrochordiceras, as the sides bear strong spines corresponding to the
place where the ribs bifarcate. In its sutures this specics agreos with Sidirites,
whereas it is decidedly distinguished in this respect from Aerochordiceras. It is
therefore reasonable to suppose that Waagen's types, derived from beds of the same
geologieal age as our species from Byans just roferred to, agree rather with Sibirites
than with derochordiceras in the arrangement of their sutural lines.

“The very fact that the Salt Range types in question have been looked upon
as representatives of Iyatt's genus Acrochordiceras, gives us a hint as to the very
intimate relationship of Sibirites and Acrochordiceras. I think, indeed, that there
can be little doubt, but that the latter is derived from the former.

“ . v. Mojsisovics (Cophalopoden der Medi Triasprovinz, Abhandl.
K. K. Geol. Reiohsanst., X, p. 141) points to the similarity in sculpture which
connects dorochordiceras with Pericyclus princepsde Kon. We need not, however,
go back as far as the Carboniferous to find types allied as closely to dcrochordiceras
as to Pericyclus.

u
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“The difference between Sibirites and Acrochordiceras appears to lie exclu-
sively in the sutural line, which in the latter genus is considerably more
differentiated.

“The genus Sibirites may further include two Salt Range forms classed with
Ceratites by Waagen, namoly, Ceratites inflatus Waag. and C. patella Wasg.,
which have been found to agrec very closely with a Sibirites collected in Byans.
It will be noticed that the genus Sibiriles, as defined above, bears a romarkable
similarity to some groups of Ceratifes (in a wider circumscription), from which
it cap be distinguished by its simpler sutures and by the strong soulpturc of its
siphonal part.

“ As regards the origin of the genus Sibirites we have as yet no clear evidence,
but there is some probability of the Meekoceratide being the root from which
Sibirites has branched off. E. v. Mojsisovics aoticed in his Siberian types that the
inner volutions are provided with smooth external parts, and the same appears to be
the case in some of the specimens from Byans, On the other hand there occurs
in some species of Meekoceras (M. Hodgsoni, M. Varaha) a faint sculpture, which
crosses the external part. But there are as yet no transitional links known, which
would bridge over the gap between those forms with a very faint external orna-
mentation, and the types with a strong external and lateral sculpture. It will
therefore require more exhaustive studies to decide whether or not Sibirites is
actually a branch of Meekoceras, which acquired a strong lateral and external
sculpture.

“Three named spocies of Sibirites from Byans arc deseribed below. They
are:—

Sibirites apiniger nov. sp.
» robustus nov. sp.
» slephanitiformis nov. sp.

“The two first mentioned types are probably allied to 8. ibez Waag, Besides
these there are a number of unuamed species, one of them agrecing very closely with
Ceratites inflatus Waag. or C. patella Waag.

“The fauna of the uppermost beds of the chocolate limestone of Byans there-
fore bears marked relations to the upper Ceratite limestone, and this agreement is
all the more astonishing as wo have so far but a very small collection of types
from cither region,

“The layer containing Sibirites in the topmost beds of the chocolate limestone
of Byans I term ‘horizon of Sibirites spiniger.” This horizon must be correlated
with the upper Ceratito limestonc of the Salt Range.

« A single specimen of Sibirites, S. spitiensis nov. ep., was discovered among
the collections brought by Mr. Hayden from the scction S. E. of Muth, This
specimen has no lateral spines and seems to represent a type allied to S. Kingianus
Waag. and . chidruensis Waag. Acocording to Mr. Hayden it was found in the
Hedenstremia beds. It is probable that it came from a layer corresponding io
age to the horizon of Sibirites spiniger in Byans.
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1. SinrriTes sPInIGER v. Krafit. PL XXXI, figs. 2, 7 (var.)

Measurements.

L 1L
D . 80 mm. 42 mm.
v L5, 5 .
A L, 215,
c 5, ca 1l
»g [ 56
A 136 cea, 196
c

“This species represcnts an involute, laterally compressed type, resembling
Sibirites Eichwaldi Keys. or S. ibex Waag. The greatest thickness is situated half-
way up the sides. The lateral parts descend in a steep ourve to the wmbilical
suture, no umbilical edge or wall being formed. External part flattencd, with
obtuse marginal edges.

“ Sculpture.— At the beginniog of the last volution occur weak radial ribs
which cross over the external part ; further on lateral knobs appear, which increase
in height, towards the anterior termiuation, becore more and more distant from
each other, and move from the vicinity of the umbilicus to the middle of the sides.
‘With the appearance of the lateral spines the ribs too becomo stronger, but only
outside the lateral tuberoles, the ilical region ining but faintly sculptured
throughout. At first pairs of ribs start from each lateral spine. As these become
more distant, secondary ribs are intercalated; these rise from the middle of the
lateral parts. As far as can be ascertained, there appears first one sccondary rib
between each pair of spines and afterwards two. These ribs cross straight over the
external part, the secondary, intercalated ribs being as strong as the primary ones.

“The sculpture of the external part recalls that of Sidirites ibez Waagen
(Fossils from the Ceratite formation, 1. o. Pl IX, fig. 8), but is not so strengly
pronounced as in the Salt Range species.

“The type-specimen illustrated on Pl. XXXI, fig. 2, which represents tho
prototype of the species, is for tho greater part covered with its shell. Septa are
not discernible. The length of the body-chamber is, consequently, unknown.

“The socond specimen, illustrated in fig. 7, differs from the type in its more
faintly developed ornamentation. The sculpture is only discernible near the
beginning of the last volution. The rest of the whorl has been so greatly injured
by weathering that its surfaco bas been almost completely destroyed. The orna-
mentation, as far as it is visicle, is chiefly conspicuous by the abscnce of distinot
lateral spines, but to judge from some irregular knobs near the anterior termination,
such spines have probably been present on the anterior portion of the cast.

“ Geological position. Locality. Number of specimens examined.—Chocolate
Limestone, horizon of Sib. spiniger, Lilintbi E. G., Byans, 2, coll. Smith,

* Bemarks.—The nearcst ally to this species is probably Sibirites sbez Waag.
As the type-specimen, from which Waagen’s desoription was taken, is a fragment
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of a body-chamber, a close comparison is excluded. Nor is my material from
Byans very satisfactory. Sib. ibez was apparently not provided with any lateral
spines. The sculpture of its external part is stronger, and the ribs start lower
down the sides, than in the present specics.”

2. SrpIRITES ROBUSTTS v. Krafft. Pl XXXI, fig. 1.

“The only specimen serving for description of this species is fragmentary and
distorted ; thus reliable measuroments cannot be obtained. It is, however, evident
that the umbilicus is wider, and the thickness of the whorls greater, than in the
preceding species.

“The maximum thickness is situated in the middle of the lateral parts. As
the specimen consists of onc-half rolution only, the characters of the umbilicus
canmot be observed oxactly. The umbilical wall was probably more distinetly
marked than in Sibirites spiniger. External part broad and flattened, with obtusc
marginal cdges.

“ Sculpture.—The lateral parts bear faint knobs, which disappear towards the
anterior termination. The ornamentation consisis of radial ribs, which either rise
from the umbilical edge or from the upper part of the sides. They are rather
delicate, but increase considerably in strength when approaching the siphonal
margin, There are also faint scoondary ribs, intercalated between the primary
ones, and accompanying them across the siphonal area.

“The ribs are comparatively strong on the external part, especially along the
marginal edges, where they occasionally even form marginal knobs. 7The distances
between the external cross-ribs inerease irregularly towards the anterior termina-
tion.

“The present fragment belongs entirely to the body-chamber. Only sma
remnants of the shelly test have been preserved.

** Sutures—Not known.

“Geological position. Locality. Number of specimens ezamined.—Topmost
beds of Chocoiate Limestone ; horizon of Sib. spiniger, Lilinthi E. G., Byans, 1, col.
Smith.

“ Remarks.—Sibirites robustus is closcly allicd to the preceding species, but it
can easily be distinguished by its thicker whorls, broader siphonal part, wider umbili-
cus, and less prominent. sculpture. ‘The nearestally among the Salt Range species
is probably Sibirites ibex Waag. This species, from the upper Ceratite limestone,
has, so far as we can judge from Waagen's fragmentary type-specimen, a similar
transverse section, and the umbilicus is equally wide. The sculpture, however,
differs in the abscnce of lateral tubercles, and in the greater strength and regularity
of the ribs. Intercalated ribs are known in Sibirites perumbilicatus Waagen (Fos-
sils from the Ceratite formation, 1. ¢. Pl. IX, fig. 4) and S. hircinus Waagen (L. c.
Pl IX, figs. 5, 6), but in these two speoies they oocur in larger numbers between
two primary ribs.”
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Awmong the Amerioan speoies Sibirites Noetlingi Hyatt et Smith (Triassio
Cephalopod genera of America, 1. 0., p. 49, PL IX, figs. 1-3) belongs perhaps to the
same group as S. robustus, but the number of ribs is considerably larger, and the
continuity of the ribs along the lateral parts is not interrupted as often as in the
Himglayan species.

3. SiprrITES sp. ind. ex aff. Rosusto v. Kralit. Pl XXXI, fig. 6.

This fragment of a body-chamber, measuring less than one-half volution in
length, agrees with the precoding species in its shape and transvorse scotion, but
is almost without any sculpture. In the posterior part of the fragment we notice
three distant broad and low folds, originating in the vicinity of the siphonal margin,
which oross the external area, Otherwise the fragment is quite smooth. It is
impossible to decide whether it is nearly allied to Sib. robustus or not.

Locality and geological position. Number of specimens examined.—Topmost
‘beds of Chocolate Limestone ; horizon of Sib. spiniger, Lilinthi E. G., Byans, 1, coll.
Smith.

4. SIBIRITES STEPHANITIFORMIS v. Keafft, Pl XXXI, fig. 3.

Measurements.
D . . . e 55 mm. D _,.
U L. B, 7=
A0 2,
c . e 1T,

“Tt might be questioned whether this species should mot be placed in the
genus Stephanites Waagen (Fossils from the Ceratite formaionl. c. p. 101), as the
lateral tubercles are developed very strongly and regularly. [ do not, however,
believe that this would be justiied. In Sfephanites the ext:rnal part is entiroly
devoid of sculpture, whereas in the present species very low cross ribs oceur.
The flanks descend in & very steep incline to the umbilical suture in Stephnites,
whereas in our species the inclination is much more gradual and the umbilicus
shallower.

« Stephanites is no doubt an offshoot from Sidirites in which the external
ribs have been obliterated, while the lateral spines increased in size, but in the

present species the ob of Stephanites are not yet promi enough to war-
rant its being separated from Sibirites.
“The species is rep d by a single, speoimen,

whose thickness could not be measured aocurately. It is uncertain whother the
last volution was chambered or not. The maximum thiokuess is situated in the
middle of the lateral parts, External part broadly rounded. No umbilical edge
nor wall.
“ Sculpture.—The sculpture of the last volution consists of high lateral spines.
Their number is seven on one-half volution. ‘The situation of those spines is at
x
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first slightly below the middle of the lateral parts, but gradually the spines move
up to the middle. Their intervals are regular.

“Where the cxternal part has been preserved, very low cross ribs are noticed,
and it sppears that very faint knobs also are arranged along the rounded siphonal
margin. The lateral spines appear to be connected with broad, indistinct folds,
which occasionally dichotomisc in the spines.

“The inner whorls are apparcntly smootb, but this absence of sculpture is
probably due to the fact that the lateral spines correspond approximately to the
line of involution, and are therefore covered by the last volution,

“Shelly test partly preserved.

“ Sutures.—Not known.

“ Geological position. Locality. Number of specimens ezamined.~—Topmost
beds of Cheeolate Limestone, horizon of Sib. spiniger, Lilinthi E. G., Byavs, 1,
coll. Smith,

“ Remarks.—This species Lears much rcsemblance to derochordiceras dimi-
diatum Waagen (Fossils from the Ceratite formation, L. ¢. PL 11, fig. 3}, with
ich it agrees in the development of the strong lateral tubercles and low cross
1ibs in the marginal region.”

5. SiniriTES sp. ind. aff. 1xrLATO, Waag. Pl XVII, fig. 7

Measurements.
D . . . . cea. 181 mm. D
=422
v . 15, U
A L s, AL
c . . s 24, C =14

“There is only one specimen availablo for doscription, and this is fragmentary
and without sutures. Under these circumstances I have not deemed it advisable
to introduce a special denomination for the present species, which is allied to the
preceding one but resembles still more strongly a species from the upper Ceratite
limestono of the Salt Range.

“Owing to its fragmentary condition the present spccimen cannot be accu-
rately measured. Its maximum thickness is situated somewhat below the middle
of the sides. There is no umbilical wall, but the lateral parts descend in a regular
ourve tothe umbilical suture. Near the anterior termination the lower part of the
sides forms an inclined plane which gradually passes into the curve uniting the
sides with the umbilicus.

“The extersal part is rounded at the beginning of the last volution. In the
anterior portion it is broadly flattened and bears obtuse, though very indistinct,
marginal shoulders,

« Soulpture.—The sculpture of the present specimen is so faintly developed
that it may be doubted whether the species should really be classed with the genus
Sibirites. Yot I huve done so because the characters of ornamentation agree with
those exhibited in Sib. stephanitiformis, and because I have reason to assume that
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the volution preserved belongs entirely to the body-chamber, which in Sibirites is
often distinguished from the chambered portion of the shell by an obliteration of

its sculpture.
“On the last volution we notice only short radial ribs or knobs, which are
i idistant and d i to the line of i i so that

thny cannot he szen on the fnncr whorls. Outsile the lateral knobs the seulpture
is very indistinet. There are, however, faint, bifurcating ribs, which erass steaight
over the external part. A row of very low knobs corresponds to these cross ribs
along the siphonal edge. The outline is consequently somewhat wi

¢ As no sutures can be made out, although my specimen is an internal cast, i
is probable that the Jast volution bolongs entirely to the body-chamber. This
would sufficiently accomnt for the indistinctness of the sculpture.

“Geolngical position. Locality. Number of specimens examined—Topmost
beds of Chocolate Limestone ; borizon of Sibivites spiniger ; Lilinthi E. G., Byans,
1 ooll. Smith,

« Affinities.~=1 have little doubt that this speoies is very closely allicd to
Ceratites inflatus Waagen (Fossils from the Ceratite formation L. ¢. p. 40, PL. X,
fig. 1). The geological position of Ceralites inflatus is not certain. Waazen's
type-specimen was collcetd by Mr. Wyane, who wrote on the label ** Trias” ony,
without indicating the special horizon. Justly remwks that in the ¢omdi-
tion of the rock and in its mode of preservation it agrees oxactly with fossils from
the upper Ceratite limestone.

« Waagen’s illustration is far from being correot, tho umbilicus bnnw repre-
sented as too narrow.  Moreover, it is greatly restored and important details have
been omitted. To anyone who is not ina position to compare the type-speci-
men, my remarks as to the close rescmblance of the two specics cannot therefore
be convineing.

“ Ceratiles inflatus agrees with our Himdlayan species in its transverse see-
tion. Waagen's type is a fragment of body-ohamber with a flattened cxternal yart
and obtuse marginal eiges. There is no umbilical edge, but the flanks descend
gradually to the nmbilical suture. Waagen described the marginal knobs and faint
cross-ribs oceurring on the external part correctly, but he scems to have over-
looked the low lateral knobs which this species has, in common with the type from
Byans. One of thoso knobs is clearly marked, but the others aro very indistinct,
and it scems that the lateral sculpture disappears entirely towards the amterior
tormination.

“T believe that Waagen’s type agrees with our species from Byans as far as
oan be expected with such fragmentary specimens.

“T have further to deal with Ceratites patella Waagen (L. o, p. 51, P1. 1V,
fig. 2), as this speoics is probably idemtical with C.énflatus. In this species
the external part is rounded.  T'his feature is quite in agreement with what we see
at the beginningof the last volution in ourspecies from Lilinthi. The transverse sce-
tion is very sumilar, with the one exception, that the umbsilical edge is perbaps slight-
1y more marked. The siphonal part is not smooth, as has been stated by Waagen,

=
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but there are low cross-ribs and marginal tubercles, especially well seen near the
anterior termination and in the st section of the last volution.

“Waagen draws attention to tho occurrence of bipartite ribs. This character
is, indeed, well scen on his specimen, and the dividen ribs form two of the mar-
ginal knobs just alluded to. The occurrence of bifurcating ribs on the lateral parts
points decidedly to tbe genus Sidirétes. Faint bitid ribs also ocour in the
Himilayan type.

“ As no trace of a sutural line is seen in Waagen's specimen, although the
shell has been almost )! dest! d by hering, it is probable that the
entire last volution forms pun. of the body-chamber. This corroborates my view
that the species should be inoluded in the genus Sibirites.

“ The material at hand is not sufficient to decide the question of identity,
but we may consider it as very probable that Ceratiles inflatus Wang., and
C. patella Waagen, from the Salt Range, belong to the same group of forms with
our species of Sibirites from Byans. ™

6. SipIrITES seITieNsis v. Krafit. Pl XXXI, fig. 8.

easurements.
D . - . 13 mm.
D
. 33, — =400,
U T 0
A L. ... 8,
CoL ..,

“ From the Hedenstreemia beds S. E. of Muth, Spiti, Mr. Hayden has collected
a single fragmentary specimen of an ammonite, which will most suitably be
classified with the genus Sibirites.

“1In its weocral appearance this specimen bearsa striking resemblance to
Acrochordiceras Damesi Noetling (Zeitsohr. Deutsch. Geol. Ges. 1880, Pl XV)
from the lower Muschelkalk of lower Silesia. The dimensions of the two type-

specimens, the width of the ili and the sculp are indeed
similar.
* The measurements of Noetling’s type are as follow :—
Ce e e e 130 mm,
U, o e 7,
AL L N ... L%,

«Italso appears tlm tho transverse section of our specimen resembles that
of dcrochordiceras Damesi, but this is uncertain, as the specimen from Muth
is crushed and ouly half preserved.

« Important differences exist, however, in the srrangement of the sutural
line. The specimen from Muth has ceratitic sutures, the saddles are broadly
rounded and entire, while the lobes bear simple denticulations. On the other hand,
we observe in dcrochordiceras Damesi incised saddles and lobes with much more
complicated denticulations than occur in the specimen from Muth. The sculpture
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of the present «pems is turther distinguished by the mmplete avsence of spines, one
of the most elements in Acroch

“ Thus there can be no queahon but that this speoies is distinct from the genus
Acrochordiceras, and there is every reason for uniting it with Sibirites. It
closely resembles the Salt Range types of this genus in whioh lateral spines are
absent, the soulpture being restricted to ribs, whioh start near the umbilious and
increase in strongth towards the extornal part, which they cross without any
interruption from ono side to the other.

* Such species are for instance Sibirites Kingianns Waagen (Fossils from the
Ceratite formation, 1. c. Pl VIII, fig. 1), and Sibirites chidruensis Waagen
(L e. PL VIII, figs. 3, 4). The sutural line agrees with that of Sibiriles as far as it
is seen on the specimen. In size the present specios excecds all others hitherto
known.

“The sides are strongly arched at the beginning of the last volution, the
maximum thickness being situatod a little below the middle of the lateral parts.
Towards the anterior termination the sides become flattened, and the mmbilical
edge, which at first is but vaguely indicated, becomes marked more distinctly
although it remains rounded. At the same time a stecp umbilical wall makes its
appearance.

“ Scu!pture.—The lateral ribs start in the lower part of the sides, and it is not
till they reach the middle of the flanks that they become distinot. They are broadly
rounded, as are the intervals betweon them. Their strongth varies but slightly.
On the ohambered part only single ribs occur, but on the body-chamber indistinct
bifureations are visible. The ribs cross over the external part, where they reach
their greatest strength. No warginal tuberoles are developed.

“ My specimen is an internal cast, with small remnants of the shell adhering.
About one quarter of the last volution belongs to the body-chamber.

“ Sutures.—Esternal saddle very high. Principal lateral lobs broad and decp.
Second lateral lobe narrow. All the saddles are bLroadly rounded and entire.
Umbilical lobe only partly visible and very narrow.

*“ Geological position. Locality. Number of specimens evamined.—Heden-
streemia beds, 8. B, of Muth, Spiti, 1, eoll. Hayden.

“ Remarks —Mr. Hayden determined the geological position of this species
as the Hedenstreemia beds, that is to say tho series of lower Lriassic beds, which
include the horizons of Flemingites Rohélla Dien. and of Pseudomonotis himaica
Bittn. Asin the Salt Range the genus Sibirites never been observed below
the vpper Ceratite limestone, and as the speoies of Sibirites collccted from Byans
by F. 0. Smith likewise ocour in the topmost beds of the lower Triassic Chocolate
Limestone, it is not improbable that the present spemes should como from beds
younger than those, in Which the fauna with He Moj icei
aud Flemingites Rohille was found in the section of Muth. If this be so, the
present speoime is the only one foun outside Byans which points to a ropresenta-
ticn of the upper Ceratite limestone in the lower Triss of the Him4layas,”
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Without directly contradicting A. v. Krafft’s views as to the geological position
of the present species, I think it should be borne in mind, that the restriction of
Sibirites to the highest zone of the lower Trias, which in the Salt Range has been
emphasized by A. v. Krafft, has not been observed in Western America, where,
according to J. Perrin Smith, several species of this genus, nearly allied to Salt
Range forms, have been met with in the Meekoceras beds s. s., associated with a
fauna which is probably homotaxial with the faunge of the Indian Meekoceras
and Hedenstrcemia beds.

SirviTes, pl. sp. ind. Pl. XXXI, figs. 4, 5, Pl. XXVIII, fig. 4.

“ Among Mr. Smith’s collections from Lilinthi E. G., Byans, there are besides
the types described above, a number of species represented by imperfectly described
examples, which do not deserve a specific denomination. But on account of the
great interest connected with the discovery of Sibirifes in the lower Trias of the
Himadlayas three of these types have been figured and will be briefly described
below. They tend to show that the horizon of Sibirites spiniger includes a fairly
rich fauna, which would be well worth a thorough investigation.

“ The specimen illustrated on Pl. XXXI, fig. 5, belongs to a new species.
On the better preserved side numerous, delicate radial ribs are seen. They become
weaker towards the anterior termination and ultimately disappear, to be replaced
by strong lateral spines. At the commencement of the last volution the external
part is covered by vibs, which are turned forward in a strong curve, like those in
the section of Waagen’s curvicostati. At the anterior termination faint cross-ribs
only are seen.

« Sutures not visible, Shelly test partly preserved.

“ This species is laterally compressed and its transverse section is similar to
that of Sibirites spiniger.

“ The second specimen (Pl. XXXI, fig. 4), has a wider umbilicus and lower
whorls than the preceding one. 1Its transverse section is almost rectangular, not
unlike Sibirites FEichwaldi v. Mojsisovics (Arktische Triasfaunen, 1. c. p. 59,
Pl X, figs. 1-9). The ribs are of very unequal strength and length, the main
ribs only reaching down to the umbilical edge. The ribs describe a very flat curve
on the external part.

* Similar types among the Salt Range species are Sibirites angulosus Waagen
(Fossils from the Ceratite formation, L. c. p. 117, P1. VIII, figs. 12, 12) and Sib.
inequicostatus Waag. (L. c. p. 113, Pl. VIII, figs, 7, 8), but the materials both
from the Himnalayas and from the Salt Range are too imsignificant to allow of a
closer comparison.”

A third fragment, illustrated on Fl. XXVIII, fig. 4, is conspicuous by its
very high and pointed spines. The siphonal ribs are stout and broader than the:
intercostal valleys.

The sutural line is simple, consisting of ceratitic lobes and entire saddles. Tho
margins of the saddles are not serrated.
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Genus : NANNITES v. Mojsisovics.

“ The genus Nannites has so far been recorded only from the main layer of
Otoceras Woodwardi Griesb. in the Himdlayas and from the ladinic and carnic
stage of the Eastern Alps, There appeared therefore to exist a long period of
intermittence, lasting during the middle and upper divisions of the lower Trias
and the Muschelkalk, which intermittence was insufficiently bridged over by an
undeterminable fragment of a globose ammonite, resembling Nannites, noticed
by Diener in Stoliczka’s collections from the Muschelkalk of Spiti.

“ My recent researches have led to the discovery of the genus Nannites in the
Hedenstroeemia beds of Spiti. It has been ascertained that the species, deseribed
as Nannites hindostanus by Diener, extends from the Otoceras stage into the
Hedenstreemia beds without undergoing a perceptible change. This can be looked
upon as supporting Diener’s suggestion that the genus occurs also in the Muschel-
kalk, and moreover affords a satisfactory explanation of the fact that the genus
ranges from the Otoceras beds into the carnic stage.”

Since these notes were written Nanmnites has also been discovered in the lower
Triassic Meekoceras beds of Idaho and California by J. Perrin Smith, where it
occurs together with Paranannites, an intermediate form between Nanniles and the
true Ptychitidee.

1. NANNITES HINDOSTANUS Diener. Pl. XXVIII, figs. 8, 9.

and

2. NaNNITES HERBERTI Dien.

1897. Nannites hindostanus Diener, Himalayan Foss, Pal@ont. Ind. ser. XV. Vol. II, Pt. 1, Cephalopoda
of the lower Trias, p. 68, Pl. VIII, figs. 3, 11, 12.
1897. Nannites Herberti Diever, 1. c. p. 69, Pl. VIII, fig. 2.

Measurements.

NANNITES HINDOSTANUS Dien.

Diever’s type- I 1X
specimen.

D 17 mw. 17'56 mm. . . 23 mm.
U 4 5 ” . . 6,
A 75, 7 » . . 10,
Cc 8 7 . . . ?
3— 425 35 .. 385
A 093 1
C
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Naxvrres Hespertr Dicner.

Diene's typo
ime.
D L1 mm
v P
A -6 »
c 75,
Rl .85
W
i .08

¢

« Of the two speocics which have been lllsemgmshcd by Diener, only Nannites
hindostanus can be recognised with certainty among the recent materials collected
in Spiti. N. Herberti will, therefore, be redosoribed after Diener’s type-specimen.

« Diener states that Nannites Herberti has a more considerable overlap nnd
a smaller number of jons thau V. hindost The latter dif
indeed, clearly marked, but I thiok that the overlap is not greaber in N, Herberto‘
Aoouratc mepsuremonts of the overlap could only be made, it is true, by moans
of a cross-seation, which could not be procured on account of the scarcity of the
material available. The measurements given above, however, prove sufficiently
clearly that Nannites Herberti has aslightly wider umbilicus and that the overlap
should therefore be cven smaller.

“(a)  Nannites hi —The ions are equally promi on the
cast and in the shell, slightly falciform and inequidistant. Their number is smaller
on the chambered part of the she’ than on the body-chamber. On the largest
specimen figured we oan count approximately twenty contractions. The contrac-
“ions of the cast arc sharply bordored in front only. Those of the shell, on the
contrary, are hordered more sharply behind than in front, and do not show any
ridges.

“ Speoimen I is & cast ; in specimen IT half of the last volution is covered
with shell. The shell is thick on the external part, but thins out gradually towards
the umbilicus.

“ Diener believed the eontractions to be absent on tho shell, from whioh
he inferred that they correspond to thickened lamine in the interior of the shell,
as in the genus Aroestes. On the other hand Diener described the contractions as
follows (p. 68) :—The laminm of the shell situated behind the contractions are
sharply cut off by the latter, whereas they gradually pass into the laminz situated
in front. This phenoracnon has been called direot imbrication by E. v. Mojsisovies
(Cep den der Medi iasprovinz, p. 12)."

Tl clnnk Lowever, that the contmnons must be visible on the external surface
of the shell, and cannot therefore correspond to thickened portions in the iaterior
of the shell, as in drcestes, because the laminm® of the shell situated behind the
contractions are sharply cut off by the latter.

* The actual features are as described above. I have convinced myself, by
a careful ination of Dicner’s type-spsci that it agrees fairly well with
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my desoription, based on the recent materials from Spiti, I must, however, remark
that the contractions become indistinet both on the oast and on tiie shell near the
anterior termination.

“T do not belicve that the features observed in Nannites hindostanus can be
compared to what E.v. Mojsisovics calls direct imbrication. The shell is not cut
off by the contractions, but it simply adapts itself to the surface of the cast.

“ As au ibstance of direct imbrication we must take Dinarites cuccensis v
Mojsisovies (L. ¢. P1. ¥, fig. 7), as it is this species to which E. v. Mojsisovies bim-
self refers on p. 12 of his memoir quoted above, wheu speaking of the phenomenon
of divect imbrication. Now we find that in tho shell of this specios, the shelly orests.
produced by the contractions, overlap cach othor on the external part, like tiles on
a roof. This is not the cass in Nannites hindostanus, but as [ have stated, the
shell continues across the contractions, adapting itsclf to the latier Jike a glove
to the hand.  So far there is no evidence that the laminm of the shell are actually
cut off by the contractions. To prove this a microscopic examination would have
to be carried out, and it is doubtful whether the results would agreo with Prof.
Diener's suggestion or not.

“ Sutures.—1ho sutwies of my specimens of Nannites hindostanus agree with

he drawing in Diener’s memoir. By means of a strong lens very delicate denticu-
lations may be seen in the lobes, both in Diener’s type and in one of my own
specimens, The base of the siphonal lobe could not be clearly observed.

«b) Nannites erberti Diener.—Dieuer's type of N. Herberti difers from
. hindostanus in the following featurcs. tho transverse section is broader, the
umbilicus is slightly larger, and the body-chamber has distant ions, six only
being counted within the circumference of one catire volution. Their direction is
strongly bent, forward. As Diener’s type is almost completely covered with its
shelly test the oontractions of the cast could not bo examined. Those of the shell
exhibit the samo features as in N. hindostanus.

“ What has been said regarding the direct imbrication of the shell in NVan-
nites hindostanus, applics to this speoies likewise. The statement that no remnants
of the shelly substance have heon preserved, found in Diener's description, 15
erroneous. In reality the specimen is covered with a thin shell, except the umbi-
lioal region, where the broken edges of the test can be seen. No sutures could
bhe observed on the smail pieoes of the cast laid bare. One half of the last volu-
tion at least must belong to the body-chamber.

“The delicate strim between tho contraotions arc less distinet than Diener's
illustration would lead us to suppose, ‘They can be seon in a few places ouly by
means of a lens.

“ Geological position. Locality. Number of specimens ezamined.—The spe-
oimens of Nannites hi in the recent ious have all been obtained
from the Hedenstreemia beds of Spiti : 8. E. of dMuth, 3, ooll. Hayden; Banna
E. G., Thanam valley, Bashahr, 2, coll. Hayden; Kuling, 1, ocoll. v. Kraift.

“ Bemarks.—1'he speci of Nannites hind and N. Herberti, de-

scribed by Diener, were extracted from a dark crystalline limestone togethor with
z
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Flemingiteis Guyerdeti Diener, found by C. L. Griesbach 8. E. of Muth, and
designated on the original label as* bed 2. On the other hand all the specimens of
Nannites hindostanus of Mr. Hayden’s and of my own colleotions have been obtain-
ed from the upper division of the lower Trias (Hedenstreemia beds).

* Leaving aside the question whether Griesbach’s specimens might not have
come from the Meekoceras beds, rather than from the Otoceras stage, there is no
reason whatever to doubt that his epeci are in reality geologically older than
those found by Mr. Hayden and by myself. The species of Flemingites found
along with Griesbach's examples of Nannites hindostanus and N. Herberti is very
different from the typical species of Flemingites of a younger geological age, as has
been pointed out by Diener (I. ¢. p. 98). Its preservation is quite unlike that of
fossils from the upper division of the lower Trias, and the same remark applies to
the specimens of Nannites. On the other hand it is impossible to discover a note-
worthy difference between the older and younger specimens.

“Itis truc that the specimens from the Hedenstramia beds are a little more
brondly rounded on the cxternal part, and that the sides become more nearly
parallel in the vicinity of the umbilicus than in Diener’s type, but otherwise they
agree completely.

“We are, therefore, obliged to admit that Nannites hindostanus ranges from
the Otocerns stage into the upper division of the lower ‘Ivias, while Nannites
Herberti is only known from the Otoceras (or Meckoceras) beds. A younger type,
similar to N. Herberti in some respects, can be specially distioguished from this
form (see Nannites medius below).

“The persi of Nannites hi through all the stages of the lower
‘Urins is an exceptional feature among Indian Triassic ammonites. It is of parti-
cular interest as regards the occurrence of the genus Nannites in ladinic and carnic
beds of the Enstern Alps. Since it has been proved tbata species of this genus
persists [rom tho lowest to the topmost division of the lower Trias without under-
goiug any noteworthy ohange, it is not astonishing that the genus itself has suchan
unusually wide range.

A species nearly ollied to Nannites hindostanus, from the Meekoceras beds of
California, has been described as N. Dieneri by Ilyatt and Smith (Triassic Cephalopot
genoa of Aweries, 1. 0. p. 79, Pl VII, figs. 5-25). Tt difers from this Indisn
species only in some very subordinate details, namely in the smaller number of
contractions of the shell, and by the sharper divisions of its external lobe. I
think that J. Perrin Smith is perfectly right in separating the two speoies,

ding a greater i in classification to those marks that are seen in
smull shells with few distinctive characters than would be attached to similar marks
in shells with many such characters,

8. NANNITES MEDIUS, nov.sp. Pl XXVII, fig. 10.
One specimen in the Tlimdlayan collection, which was united provisionally
with Nannites hindostanus Dien, as cf. by A. v. Krafft, does not agree with the type
in all features of importance. A new specific name is thereforo introduced.
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The following measurements were marked by A. v. Krafit on tho labol
accomponying this specimen :—

D . . 15 mm. g =3
U [
s A
A 63, £ =002,
B c
c . . . . 7 .

The general shape and transverse seotion agree very nearly with thosc of
Nannites hindostanus, but the umbilicus is wider. A further difference consists in
the number of contractions being eight only in the last volution, although more than
one-half of this volution belongs to the body-chamber. In this character N. medius
resembles N. Herberti Dien.; but otherwiso it agrees with this specics less than with
N. hindostanus. 1t can be distiuguished from Nannites Herberti by its wider umbi-
lious, more oompressed transverse section, greater number of contractions (six only
are counted in my type-specimen of N. Herberti), and by the dircction of the
contractions which are less bent forward.

With N. Dieneri Uyatt and Smith (Triassic Cephalopod genera of America,
L c. p. 79, PL VII, figs. 5-25) it agrees olosely in the nuwmber of contractions, but
its whorls are more strongly compressed and provided with a wider umbilicus.

The specimeu figured is a cast. The last scptum may be distinetly observed.
More than one half of tho last vowution belongs to the body-chamber.

Between the contractions very delicale striw are scen, following the same
direotion.

Sutures.—As far as known idontical wih those of Nannites hindostanus. The
base of the siphoval lobe is not accessible to examination.

Locality and geological position. Number of specimens evamined.—Ieden-
streemia beds, 8. E. of Muth, Spiti, 1, coll. Layden.

Remarks.—L'wo other specimous of Nannites from the lledeustrooria beds of
Banna E. G., can be referred to this specics probably as ¢f. medio. In size they arc
very wuoh inferior to the typo described above, but otherwise agree with it in the
small number of contractions. In one of those specimens the body-chamber
oocupies three-quarters of the entire last volution.

Genus : Er1sacEcrRas Noetling.
1004, Episageceras Noetling, Neacs Jaheb. 1. Min. elo. Boilagebd, XIX. p. 803

Er19aGeCERAS DaratLaME Diener.

1897. Medlicottia Dalailana Dioncr, imblayan Foss, Paloont. Ind., sor. XV, Vol. 11, Bt. I, Copalopoda of
rins p. 68, PL. 1, fg. 8, VL, 65. 7.
Wynnei A.v. Krafk (son Woagon), Contralblatt £, Min. eto, p. 275,
1001. Mediicottia Dalailama Discer, iidom, p. 614,
1004, Episageceras Dalaituma Noeling, Ueber Medlicottia und Epissgocersn aas don perinichen urd triadi
chen Schichten Indions, Neass Jabrb, £, Min. o'c. Bail. Bd. XIX, p. 389. Tof. XVII, fig. 1.




144 HIMALAYAN FOSSILS.

The group of Medlicottia TWynnei Waagen, which differs from the group of
M. primas Waag., the prototype of the genus Medlicottia, in its broad siphonal aren
and in the development of its adventitious lobes, has been olevated to the rank of &
proper genus by !\oethng

The specific ind, of ia (E) Dalail has been
questioned by A. v. Krafft, who insisted on its identification with Medlicottia
Wynnei Waagen, from the upper Productus limestone of the Salt Range. I nced
not enter here into a disoussion of this subject, since the question bas been deoided
in my favour by Noctling, whose decision was based vn personal cxamination of the
type-specimens of both Episageceras Wynnei and E. Dalailome.

The fragment of a body-chamber of this species, measuring one-half volution,
was collected by Hayden from the Otoceras beds N. N. W. of Kégd, Spiti. In
this frazment the flat falciform folds are developid more distinetly in the marginal
than in the middle region of the lateral parts.

A second specimen from the Otoceras beds S. E. of Muth, Spiti, is too badly
preserved to permit of a specific determination. But it is evident, from the
deep position of its adventitious lobe, that it also belongs to Episageceras, and
not to Medlicottia sens. str.

Genus : PSEUD0SAGECERAS Diener.

In my memoir on the fauna of the lower Trias of the Ussuri distriot in Eastern
Siberia (Mémoires Com. Géol. de la Russie, X1V, No. 3, Pl L. fig. 8, PL 1V, fig. 6) I
described a fragracnt of an ammonite witha very complicated sutural line, for which
Tintrodnced the new genus Pseudosageceras. 1 its general shape this genus recalls
ZLongobardites and C'armlc:, but shows in its sutural line 8 rmxture of oharacters
peenliar to S , Longobardites and P 3 ding the frag-
mentary state of p ion, the ob of jc i were so
conspicuous in the Subcmn type, that they seemed lo justify the mtroduchon of a
new gencric name.

In 1905 a new species of Pscudosageceras was deseribed by Noetling (Palon-
ographica 51, Bd. p. 155, Pl XIX—XXVII). \ very large number of ex-
amples belonging to this species, for which the name of P. multilobatum was
proposed by Noetling, had been collected by himself and by Prof. Koken in the
Ceratite marls of the Salt Range. His studics of this beautiful material must be
oconsidered as one of the most valuable contributions to our knowledge of the
development of the sutural line in Triassioc ammonites with an abnormal number
of lobes and saddles.

In my memoir of the Triassic Cephalopoda from the Schicchli h
Hallstatt (Beitrmge zur Paleont. u. Geolo»le Oesterr. Ungarns, eto., X111, p. 18),
I have pointed out the near relationship which I belicved to exist between

and the i genus ites, from the Alpine

Mluchellmlk My statoment as to this affinity, which has becn questioned by

Frech (Lotheea Mesozoion, 1. 2, Lfg. Explnmnon of Pl XXVII), has been fully
i by Noetling's i of
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A third speoics of Pseudosageceras was discovered by J. Perrin Smith in the
lower Triassic Meekoceras beds of Idsho and California. Hyatt and Smith have
published its description in their h of the Triassic Cephalopod genera of
America (U. 8. Geol. Surv. Prof. Pap. No. 40, p. 99, Pl IV figs. 1-3, Pl V,
figs. 1.6, P1. LXIII, figs. 1, 2). This species, which was called Pscudosageceras
intermontanum, is closely allied to Ps. multilobatum Noetl.

Among A. v. Krafft's Himflayan materials there are two specimens identical
with Pseudosageceras multilobatum Noetl. A.v. Krafft considered them as proto-
types of o new genus Frechiceras (General Report, Geol. Surv. of India, 1901-02,
P. 5), assuming that they differed from the Siberian type of Pseudosageceras in
the arrangement of their suturcs. Noctling must have known these specimens,
as is evident from his statement (1. ¢. p. 179) that Ps. multilobatum is represented
both in the Salt Rsoge and in the Himdlayas. I entircly agree with him in the
identification of the specimens from the Ceratite marls of the Punjab with thoso
from the Hedenstreemia beds of Spiti.

Sinoe A. v. Knlﬂs notes on Frechiceras were written, Noetling's beautiful

on ilob has been published, giving us ample
information about every detail in the development of that spccies, This has
prevented me from leaving anything unchanged in A. v. Kralft's original desecrip:
tion. The following diagaosis of the Himdlayan specimens is thercfore entirely
my own work,

PSETDOSAGECERAS MULTILOBATUX Noetling. Pl XXI, fig. 5.

1005, y i Nootling, L1, p. 181, Pl SIX—XXVIL
Heasurements.
Dinwcterof thoskell . . . . . . 123 am
" »  ombilicas . . . . . .3 »
Teight © .

}n‘ the last olution .
Thickness 20-25

This species is represented by two specimens. The larger, which has been
illustrated, is entirely ohambered, fairly well preserved, bur slightly distorted by
pressure, and partly injured on its surface by weathering. ‘he second specimen
is a fragment of the last volution, in which the umbilical region has not been
preserved.

In the specimen illustrated exact measurements of the transverse section were
not possible. The values of the thickness given above represent only the limits,
between which this dimension may be expected to lie. But this is certain, that
the shell is very strongly comyremd and of dusooldul shape, exactly as in
Noetling’s type-sp of /! from the Ceratite marls
of the Salt Range.

The situation of the largest transverse diameter could not be ascertained in
the larger specimen, In the smaller fragment, which bas not been illustrated,
it is situated below the middle of the height of the sides. The whorls inorease

24
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rapidly in height and are strongly involute. They are indented to less than one
half their height by the inner coil.

‘e umbilicus is very narrow and surrounded by a vertical and high umbilical
wall. The umbilical edge appoars to have been rounded off, but its actual charac-
ter has not been satisfactorily ascertained.

The surface of the luteral parts was probably smooth. No traces of sculpture.
have been discovered. The siphonal edge is acute, knife-shaped, and not bordered
by marginal edges or keels.

Sutures.—The sutural lines stand so closo together, that they indent each
other. It ig very diflicult to trace one septum from the siphonal edge to the umbi-
lical suture. The margins of the corresponding saddles can be followed along the
lateral parts of the entire diso as uninterrupted eoncentnc, spiral lines,

As there are no means of ing this i sutural line
in detail with that of normal ammonites, I shall not apply to is eloments the
expressions generally used in this memoir, but shall follow Noetling in adopting
the terminology proposed by him in the monograph quoted above. The terminology
introducei by Noctling is the follow]

/, Coresponds to the decpest lateral lub.
N toall the lobes situated between this lobe and the umbilical suture.

I:' N to the external alventitious lobes.

PR Lo the adventitions saddles.

Lo the external saddle (situated betsween L and £).

to all saddies betueen  and the umbilical suture.

Between the siphonal keel and the umbilical suturo 13 lobes and an equal
number of saddles are counted, besides the median prominence of the external lobe.

E is divided into five adventitious branches. All of them are bipartite, the
ventral (external) digitation being the longer one.  In the innermost adventitious
lobe cach digitation is distinetly bicuspid: In the ini) & iti lobes
the digitations are entire.

L corresponds to Noetling’s “typus V.” It is tripartite, the central digitation
being the largest, and all digitations are bicuspidate,

I, —1I, ave assymmetrically bipartite. 'The digitations are entire, but the
ventral (external) one is the longest—an exceptional oharacter in the Salt Range

N of 1 ilod

i—i, are provided with entire apices, whereas i; and ¢, are dimeroid.

i, is the highest saddle and has its apex shifted slightly towards the umbilical
region of the dise, exactly as in the Salt Range specimens described by Noetling.

All the saddles are lanceolate. Those adjoining Z are club-shaped. Seversl
of the adveutitious saddles are somewhat laced at their base, but iy—4, are bordered
by parallel or regularly diverging margins.

Geological position. Locality. Number of specimens exzamined.—Hedon-
stremia beds, 8. E. of Muth, Spiti, 1, coll. Hayden; Lilavg, Spiti, 1, ooll. v.
Krafft.
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Bemarks.—The Himdlayan specimen desoribed above agrees so closely with
Pseudosageceras multilobatum that I do uot hesitate to identify them. The
neute character of the siphonal edge is also found in large examples of this specirs
from the Ceratite marls, whereas in the majority of the specimens from the Salt
Range it is sharpened into two acute carins, which aro interrupted by a narrow
median furrow. But the absence of the two external carine in my Himflayan
specimens oannot be regarded as a distinguishing feature, because in later stages
of growth in this, as in several other genera of Trinssic ammonites, the two external
carine close together entirely, with the simultaneous disappearance of the exter-
pal fuvrow. This is the case in Oarnites Mojs. or in Payatibetites Mojs., where the
siphonal part is flattened and bordered by two marginal keels in the adolescent
stage, but culminates externally iv a blunt blade in full grown specimens of large
dimensions.

A comparison of the sutural lines of Psendosageceras multilobatum and of
the Sibevian species from the Ussuri district leads to the conclusion that the Indian
species is more highly differentiated, and that the differences in the shape of
lobes definitely exclude any question of identity.

Pieudosageoeras intermontanum Hyatt et Smith (Triassic Cephalopod genera of
America, 1. 0. p. 99, P1. IV, fig. 1-3, V, figs. 1-6, LXIII, figs. 1-2) is closely allied
to the preseat species, although probably not identical. Among the specimens
illustrated by J. Perrin Smith, some arc provided with a siphooal keel and some
with & narrow siphonal furrow, bordered by marginal carine. ‘The variability of
the sutural line is rather considerable. Both A and the adventitious branches of £
are more irregular than in Ps. multilobatum.

This American species seems to differ especially from the Indian form in its
volutions, whioh inorease more slowly, the last whorl being indented to nearly one
half its height by the penultimate one, a proportion which is never reached in
Ps. multilobatum.

Genus : HEDENSTREMIA VWaagen.

* Hedenstrmia is one of those genera proposed by Waagen, which were based
entirely on characters of the sutural linc, In the general shape of the shell the
genus agrecs with Meekoceras, whereas its sutures differ in the presence of adventi-
tious elements. This difference is, in Waagen’s opinion, not oaly sufficient for the
introduction of a new genus, but he even goes so far as to unite all genera with
adventitious lobes in one family of Pinacoceratide, in spite of the fact that these
generaare of very differcnt geologioal age, the gaps between them not heing hridged
over by connecting: links.

“While I do not hesitate to accept the genus Hedensiramic, whose adventi-
tious elerents allow us an easy and safe distinetion from Meckoceras, I do not
thiok that the genus can be eclassed with any family other than the Meskose-
ratide. On the coutrary it is very probable that Hedenstremia represents a



148 HIMALAYAN FOSSILS.

group of forms which branched off from Meckoceras, Olypites Waag. being the
connecting link between the two genera.

‘“ Waagen proposed his genus Clypites for the accommodation of three species
oceurring in the lower Ceratite marls of the Salt Range, heds which are older than
the horizon in which typical Hedenstreemie are met with in the Himilayas.
Clypites differs very little from (in its wider ois ion, as adopt-
ed in this memoir), together with whioh it is found, the adventitious elements being
uot very distinetly developed. This no doubt induced Hyatt (Zittel's text-hook of
Palooontology, English edition, Cephalopoda, p. 536) to class Clypites with the
family of Meekoceratide.

“On the other hand Waagen strongly emphasized the near relationship between
Clypites and Hedenstremia. The adventitious elemonts in the sutural line, al-
though still iu process of development, are in his opinion distinctly cnough marked
to characterise the genus Clypites as a member of his family of Pinacoceratide.

“That Waagen was right in comparing Hedensire nia with Clypites is proved
by the occurrence of a remarkable new species in the lower Trias of Spiti. In its
sutural line this species corbines characters of the two gencra, the adventitious
saddle being as distinct as in any of the typical specics of Hedenstramia, while
otherwise the sutures are of the type scen in the Salt Range forms olassed with
Clypites by Waagen. This specics {desoribed as Hedens!remia lilangensis below)
occurs in tho horizon of eekoceras lilangense and M. Varaha.

“Thus we come to the lusion that i and Meek are
connceted by Clypites, the latter genus therefore being tho ancestor of Heden-
stramia.

“The fact that Hedenstremic is derived from- ancestors without adventitious
clemenis, agrees with the results obtained by Karpinsky (Ueber die Ammoneen
der Artinskstufe, Mém. Acad. Impér. des sciences, St. Pétersbourg, VII ser.
Vol. XXXVII, No. 2, p. 22) and E. v. Mojsisovics (Cephalopoden der i
Triasprovinz, Abhandl. K. K. Geol. Reichsanst. X, p. 227, 228) with regard to the
ontogeny of Medlicottic and Carnites. In these two genera the advontitious
clements are abseat in the inner whorls and are developed in the adolescent stage
of growth only, & fact which decidedly points to their ancestors having been forms
with normal lobes.

“This being so, T cannot help thinking that the family of Pinacoceratide, in
Waagen's i ion, is an blage of very h clements, which
dovs not correspond to any natural group smong Triassic ammonites. Without
entering into a detailed discussion of this question, whioh lies beyond the scope of
this memoir, I should like to make a few remarks on this subjeet,

“What we know of the genera under discussion points to adventitious lobes
having been acquired by forms of very different origin at very different geological
periods, in connection with Aatand slightly arohed whorls, which required additional
inflections of the septa for the support of the fragile lateral parts of the shell,
Adveutitious elements therefore serve the same purpose as the auxiliary elements in
the umbilical region. But I do oot think that the existence of such characters, in
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widely separated genera, can be looked upon as a proof that those genera belong to
the same family. On the contrary I am lnolmed to believe that the genera
with itious lobes are not ically, but that each genus
with adventitious elements will be found to be nearly allied with another with
normal lobes, from which it was derived. With thisgenus it sbould, consequently,
be united in the same family.'

“In my opinion therefore, the genera, unitod in the family of Pinacoceratide
by Waagen, arc highly differentiated branches from various genera of different
stratigraphical position, which probably have no phylogenetic affinity whatever.

“Of the genus Hedenstraemia a few specics only are kaown so far, and but
one of them, H. Hojsisocicsi Dien? is founded on the cxamination ofa large
number of specitaens. The type, for which the genus was proposed by Waagen, is
Hedenstramia i Keyserling ( i ciniger von Dr, v, Midden-
dorff mi ] Ceratiten des ischen Sibirien, Bull, phys. math. de I’ Acad.
Impér. des sciences, St. Pétersbourg, Vol. V, No. 11, p. 7, PL. II, figs. 3-7, non P1, III.
figs. 1-6), found in a siugle, very badly preserved fragment at Koteluy, one of the
New Siberian Islands, by Captain Hedenstrem. Waagen further includes in his
genus Ceratites furcatus Ooberg (E. v. Mojsisovics, Arktische Triasfauncn, Mém.
Acad. Impér. des sciences, St. Pétersbourg, VII ser., Vol. XXXIIL p. 80, P X,
fig. 18, 19) collected in the Posidonomya limsstone of Spitshergen and deseribed by
Oeberg in 1877. Whether Ceratites furcatus aotually belongs to Hedenstre nis
appears doubttul, for thero is scavcely any median prominence to be scen in the
siphonal Jobe, whereas all speoies of Zed:mstremia hitherty known ars provided
with a high median promincace. Therc are also differencss in the goneral shapo
and sculptura, Ceratites furcatus is not crmpressed, but moderately inflated, ant
its latoral parts bear strong falciform ribs, & character unknown in typical species
of Hedenstramia.

“ A species noarly ollied to Hedenstramia Hedenstreemi Keyserl. from Stuben.
dorfl’s colleotions in North-castorn Siberia, was described in 1883 by E. v. Mojsiso+
vies (Ucber cinige arktische Trias ammoniten des ncerdlichen Sibiricn, Mém. Acad.
Impér. des sciences, St. Pétersbourg, VIL, ser. Vol. XXXVI No. 5. p. 10, PL II,
IIL fig. 13) as Meekoceras noo. sp. ind. ex aff. Hedenstremi. It also is founded
on a badly preserved fragment only. E. v. Mojsisovios considered it to be a new
speeies, but I believe it to be most probably identical with Hedenstraemin Ieden-
slyams.

“The only species of Hedenstremiz known so far in large numbers is
H. Mojsisovicsi Diener, from the horizon of Plemingites Rohilla of the Iimi
lower Trias, of which numerous speeimens have been recently found in Spiti. This
species was believed by Prof, Diener to be identical with the lst mentioned form
from North-eastern Siberia. The correntness of this identification is, however,

* This i muy llwrml taken by E, v. Mojsisovics (4rktischo Trinsfauncn, 1. <. p. 79). [c.0.]
seneric name of Anahedenstramia bas been propssed by Ilyatt. The introdaction of
» perfectly nnnecesaary. [c.0.]

253
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doubtful, H. Mojsisovicsi differing from StubendorfPs frazment by being more
compressed and having the adventitious saddle more distinetly individualised.

“In addition to theso forms four new species from the lower Teias of the
Himélayas are deseribed in this memoir, Two of them, Hedenstremia byansica
and H. Muthiana, have their habitat in the horizon of Flemingites Rohille. While
this is proved directly with respect to the latter species, it must b» inferred with
regard to Hed. byansica from its occurrence in one of the exotic blocks of Malla
Johar, the fauna of which points to the horizon of Flemingites Rohilla. These two
{orms and a third one, H. lilangensis, which has been collected in the Meekozeras
beds of Spiti, have a flattened cxternal part, like H. Mojsisovicsi. A fourth new
species, . asuta, unfortunately represented by a fragment only, is characterised by
a sharp siphonai edge. This species must therefore be considered as a representa-
tive of a special group. Among ehose fornu, which are provided with a flat-
tened cxtornal part, we can distil two subdivisi Ina ically older
one, which s nearly allied to the spacies of the 8slt Range Ceratite marls united in
the genus Olypites by Waagen, H. lilangensis must be included. The plicing of
this species in a special sub-division is justified by the fact that the adventitious
saddle is not yet developed as distinctly as in the groupof H. Mojsisovicsi.
‘With the group of lledcmlrzmm I:la»yemu the genus Clylnla Waagen should
perbaps be united, its disti being tco inai to claim
sub-generic value,

“Thus we arrive at the following classification of the Indian species of Heden-
straemia :—

A. Grour or I. LiLANGENsts (CLYPITES Waag.)

1. Hedenestramia lilungensis v. Krafft, Mockoceras beds.
2. H. typica Waag.

3., Kingiana Waag.  { Ceratite marls.

3., evolvens Waag.

B. Grovr or II. Mossisovicst.

5. Hedenstramia Mojwioricsi Dien.
6, muthiana v. Krffe & All from the horizon of Femingites Rohilla,
i byansica v. Krofft

¢. ISOLATED spECIES.
8. Hedenstremiu acuta v. Krafft, probably from the horizon of Flemingites Rokilla.”

Remarks.—Iyatt and Smith are inclined to maintain Clypiles Waeg, as an
independent geous, differing from Hedenstramia, to which it is closely related,
in o lesser individualisation of both its adventitious and auxiliary elements.
Clypites tenuis Tlyatt and Smith (Triassic Cepbalopod genera of America, 1. c.
p- 103, PL I, figs. 4-8) differs from Iedenstramia lilangensis chiely in its auxiliary
series being muoch more simple. Apart from the dimeroid character ol the
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advontitious saddle in H. lilangensis, this saddle is almost equally prominentin the
Indian and American species. On the other hand the Salt Range speoies have
the adventitions saddle less distinetly developed, but the ausiliary series more
oomplicated than in Clypites temuis.

The affinities between Clypites and Hedenstremia lilangensis are indeed so
close, that valid reasons can be urged in favour of A. v. Krafit’s proposal to unite
them in one genus.

A. Group OF HEDENSTR. LILANGENSIS,

1. HEDENSTROEMIA LILANGENSIS, v. Kralft, PL IX, fig. 1.

MUeasurements.
D Lt
v + mm. = 405
A . cn. it
c . . B . L0,

“among my collections from the topmost beds of the horizon of Meekoceras
lilangense and M. Varaha near Lilang, Spiti, there is a specimen belonging to a
group of forms described by Prof. Waagen uader the generic name of Clypites.

“The goneral shape and transverse section are the same as in the specimens of
the above mentioned group, in which respect it rescmbles Hedenstramiz, whereas
ts sutural line the obaracters of Clypites and of a typical Hedenstramic ave
united. The present species, which deserves a new specific name, cin thersfore be
looked upon as a proof of the close aflinity of Clypites and Hedensir@mia, which
according to my opinion, should not be generically distingaished.

*The ooly specimen available for e¥amination is a cast consisting of air
chambers ooly. ‘The ratio A approsimately 405 at the lower termination

of the figure. The lateral parts arc smooth and curved very slightly downwards to
the umbilical region, where they pass into the narrow umbilicus in a strong curve,
Extornal part flattencl. Siphonal area nareow, with sharp marginal edges,

“ Sutures.—As stated above, somo of the characters of the sutural line agree
with those seen in Clypites Waagen. In my type-specimen of Hedenstr@mia
lilangensie the external saddle is larger than the lateral saldles. This is alsy the
cascin Clypites typicus Waag, and in Cl. epoloens Waagen. The wnbilical lobe
resembles in its general arrangemeat the corresponding lobe in Clypites Kingianus
Waag, its poiats being separated by doublo indentations. Qa the other hand
the adventitious saddle of my Himélayan form is much more distinctly developed
than in any of Waagen’s Salt Range species of Clypites. Tuc adventitious saddle
bears a median incision, whizh seems to point to the adveatitious clements being
subject to a sub-division, exactly like that of the points cf the umbilical lobe.

“The lateral lobes are deep, broad, and provided with ratier coarse denti-
culatious.
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«This species, I think, should induce us to unite ‘Waagen’s genus Clypites
with Hedenstreemia. Within the latter it represents a geologically older group,
whose adventitious elements are in ooursc of rapid development, as has been
pointed out by Waagen.

“ Geological position, Locality. Number of specimens examined.—Horizor
of Meckoceras lilangense and M. Varahs, 1 mile N. of Lilang, Spiti, 1, coll.
v. Kralt.”

B. Grour OF HEDENSTREMIA MOJSISOVICSL

2. Hepexsto@Mmia Mossisovics: Diener. Pl IX, figs. 8,4, 5,6,
X, figs. 1,2, 8, XX, fig. 1.
1807, Hedenstramia Mojsisoicsi Dien. Hiadlssan Fossls, Palmont. Ind. ser. XV, Vol. 11, Pe. 1,

Cephalopoda of the lower Trins, p- 63, P 1
1897. Hedenstramia ep. ind. x aff. Mojsiso fem, p. 65, Pl

aer,

1905, Hedenstramia Mojsisoeicsi Frech, Lethes Mesozoics, Vol. 11, 2, Lig.

Measusements.
L 11
(Pl X, fig. 1)

D . 63 mm. 185 mm.
v 5w 18,
A B, 2
c 4, cca. 40,
D
2 ¥ -2,
T 12:6 loe7
% 235 cca. 23

* Thanks to the fact that this species is now available in large numbers, the
description given by Prof. Diener can be added to in some points. There is, how-
ever, no specimen which promises to -give a good cross-scction for the study
of the individual the mode of p fon being for
this kind of research, as in all the fossils from the horizon of Ilemingiles Rohilla.

“Itis rathor difficult to arrive at exaot measurcments, cven in complete
examples. The thickness cspecially is rarely to hs measured at all, the lateral
parts being nearly always oither crushed or distorted. Nor can anything definite
e said as to the mode of jnvolution. It is true that from a comparison of the two

speci the and proportions of which have been given above,
we might conolude that the i fon is d ing, but this ion would
have to be proved by a larger number of messurements. I donot think it is
admissible to infer from the measurcments of the larger exawple, that the involu-
tion is decreasing, for in this specimen a part of the apertural margin of the peris-
tome has been preserved, and this starts from the umbilious in a direction strongly
bent forward.
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“For the rest of the characters of the shell I may refer to Prof. Diener's
description. No trace of the shelly test has becn preserved in any of my speci-
mens.

“ Length of the largest body-chamber observel, approximately 220 degrees.

“ Sutures.—In order to show the great variability of the sutural line in
Hedenstremis Mjsisovicsi. especially as regards the umbilical lobe, 1 number
of sutures have boen figured. Diener described a specimen fron the horizon of
Flemingits Rohilla S.B. of Muth, which he felt inclined to loo' upon as spe-
cifically different from H. Mojsicovicsi, because fn its umbilical lobe he notived
an entire saddle, very similar in shape to the second lateral sadlle. This is,
however, only one of the numerous kinds of variation in this specics. That this
is actually so, is proved by the faot that on the reverse of the sido, from which
Diencr took his illustration of the satural lino (L e. Pl XXII, fig. 2), the said
point on the sadile bears a melian incision (sce PL. VILL, fig. 3). This specimen
can therefore safely be identified with Hedenstremia Mojsisovicsi.

1t will be seen from my illustrations that lavsse, entire points, reprasenting
true auxiliary saddles, are not uncommonly present in the umbilical lobe of this
species. In one of the large cxamplos from Muth such a point is hroadly flattensd
on its top (DL IX, fig. 4).

“This adventitious lobe is also subject to considerable viriation. The
differonces, which Dienor decmed important in the specimen alluded to above
ara therefore of as litile weight as those seen in the umbilioal lobe

« Geological position. Localily. Number of specimens ezamined.— Horizon
of Flemingit:s Rohitls (Hed ia beds); S. B.of Muty, Spiti, 12, coll.
Ilayden, 3, coll. A.v. Kralft; 5 miles S. of Ensa, 1, coll. Hayden; 1 mile N,
of Lilang, 2, coll. v. Krafft.

“ Chooolate Limestone, lower Trias; Jolinka E. G., Kuti Yangti valloy, Byans,
1, coll. Smith.

* Remarks.—Diencr states in his description of Hedenstremia Mojsisovicsi,
that this species is probably identical with « fragment of Hedenstremia from
the lower TPrias of Bastern Siboria, describod by E. v. Mojsisovies as Merkoceras
nov form indet. ez aff. Hedenstremi (Uober cinige Arktische Triasammoniten
des noerdl. Sibivien, Mém. Acad. Imp. des sciences St. Pétershourg, VII ser. Vol.
XXXVI, No. 5, 1888, p. 10, P1. II, III, fiz. 13).

“This identification is, in my opinion, oven to doubt.  As far as I may venture
to judge from suoh a badly preserved fragment as the Arctio form in question, I
should rather think that it is spec:ln:a]lv different from H. Mojsisovicsi. In the
sutural li pecially I find iderable dilf which seems to have escaped
Diener’s notice. 10 judge from the illustration on Pl III, fig. 13 in L. v.
Mojsisovies’ memoir, the first adventitious saddle is muoch lower on its external than
on its internal slope. Were this saddle of the same shape as in H. Hojsisovicsi, it
should, although weathered, be more strongly beat downward. As it is, this saddle
appears to me to be of the same character as in 4. Hedenstrems Keyserl. from
Koteluy, to which it has been compared by E. v. Mojsisovics. This learned author

2c
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himself remarks (p. 11) that the siphonal lobe (external lobe in his description)
was probably very short, exaotly as in II. Hedenstremi. This seems to poiot
to an identity of the two Arctic species.

“E. v. Mojsisovios separated them, chiefly on the ground that in Keyserling’s
figure the saddles are represented as broadly rounded, whereas they are very highly
rounded in the specimen collected by Stubendorff. But this difference is probably
due to incorrect drawing only. The two specimens appear to be otherwise so
nearly allied that I prefer to unite thom provisionally in one single species, Heden-
»tremia Hedenstrems, which must be kept separate from the Indian H. Moj.
sisovicei.”

To the above notes of A, v. Krafft I have only to add, that an identifiontion
of Iledenstremia nov. sp. ind. ex aff. Hedensirami mtl- . }Iedmtnzm appears
to me even more doubtful than with . Mojsisocicsi. from
North-castern Siberin and my Himglayan species agree in all their clmmcters avail-
able for examination. Asto the difference in the shape of the adventitious saddle,
suggested by A. v. Krafft, it cannot be confirmed, hecause the septum of the
adventitious saddle. That it

s is easily understood

an fragment is not known beyond the apex of ¢
was compared to that of 1. Ied: i by E.ov. M
no other species of /edenstramia heing known at that time.

Nevertheless T agree with A. v. Kralft in thinking it best to keep the two
forms separate for the present, until new and better materials of the Siberian
species may be found to shaw whether or not they actually agreo in the shape
of their adventitious saddles, But for the same reason the two specimens from
Siberia, collected by Stubendorfl and Uedenstrmm, must be kept separate. Nor
will it he possiblo for the present to include them in the same sub-division of
Hedenstramia, as has been proposed by A. v. Krailt.

An American specics very closely allied to . Mojsisovicsi has been described
from the lower Triassic Meekoceras heds of Idaho and California by Hyatt and Smith
(Trinssic Cephalopod gonera of Aweriea, L c. p. 101, Pl LXVIJ, figs. 3.7,
LXXX1V, figs. 1-10). It scems to differ from the Indian species only in the
narrowness of its umbilicus. But this is a constant featureof distinction, specimens
of . Mojsisovicsi equalling the Inrgest type-specimen of H. Kosemati in sige,
being provided with twice as large an umbilicus.

Tedenstramia Mojsisovicai has recently been quoted by Noetling (Lethema
‘Mesozoica, I, 2, Lfg. Asiatisohe Trias, p. 165) among the fossils from the zone of
Fiemingites flemingianus in the Ceratite sandstone of the Salt Range.

3. OEDENSTREMIA BYANSICA v. Krafft. Pl VIII, fig. 2, XXX, figs. 8, 9.

Measurements.

% mm.
165

av
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A e e . 4 am
S .o,
‘} Measured near the beginning of the last volution . :: »
S »
D
D -
v 57
2 2
c
2 231
z
“This i ing spocies is distinguished from i

by a thicker transverso scction, a wider umbilicus, a broad exlcmnl part and some
minor differences in the arranzement of the sutural lino. The rate of involution
scems to be decreasing, but having at hand ouly one specimon, no cross-section
could be made.

«The external part is llattened, with sharp marginal edges. The siphonal area
grows broader in proportion to the thickuess of the volution. As the mensure-
ments given above show, the last whorl is shorter ncar its anterior termination
(body-chamber) than near its beginning.

“On the chambored portion of my specimen the latoral parts are arched all over
but they become more and more compressed in the umbilical region of the body-
chamber, and thus ultimately become evon slightly concavo. The height of the per-
pendicular uabilical wall accordingly decreases on the body-chamber. The umbi-
lical edge is ncute. Near the anterior termination two radial furrows are scen,
of which the one situated nearest the broken end of tho specimen is the deeper.

* Length of the body-chamber approximately one-half volution. No shell is
preserved.

« Sutures,—Siphonal lobe broad, with a mods high median p
Adventitious saddle club-shaped. External saddle* agrecing in shape with the
adventitious saddle, but considerably higher and larger. Second lateral lobe
very shallow; secoud lateral saddle broad and low. Umbilical lobe with several
irregular points or auxiliary saddles.

* Geological position. Locality. Number of specimens ezamsined.— Chocolate
Limestone, probably from the hiorizon of Flemingites Rohilla, Jolinka E. G., Byans,
1, coll. F. H. Swith.

“ Remarks.—A species identical with or very nearly allied to Hedenstremia
byansica was oollected in the red limestone of the exotic blook No. 20, to the
W. of the Kiogarh-Chirchun puss in Malla Johar. My exsmples from this
locality are of muoh smaller size than the specimen from Byaus, but for all that
their specific identity can be established with great probability.

prefer to se the terun (estercal saddle) for the saddle which s sitanted between the sdventitious lobs
ipal laterul lobe, instend of second adventitioas seddle. This saddle is indeed no adventitious element,
at corresponds to the extarnal mddle of smmovites without sdventitioos libes.”
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“These two specimens have beenillustrated on Pl. XXX, figa. 8, 19. Their
measurements are as follow—

1 18
D % mm 44 mo
v . 25, o 35
A 5, %,
c (A~ 105,
D con. 14 coa, 1257
U
L3 Lo 264 238
C
“ A comparison of the above and prop with those of the

type of the species is sufficient to show that the umbilicus in the small specimens
from the exotic blocks is considerably narrower, But this is not surprising, for
the shape of the umbilicus of tho type distinctly points to a decreaso of tho 1atio of
A narrow umbilicus is therefore « priori tobe expected in smaller

“ My examplos from the exotio block are more strongly compressed than the
type-specinen from Byans, But this also is in accordance with the mode of
growth of our species, for it was shown in the description of the type that it is
compressed more strongly at the beginning than at the end of the last volution.
The smaller the speoimens, the more compressed they must be, at least in the
adolescent stage of growth, and this is exactly what we find in the specimens
from Johar.

“Tuere are, on the other hand, some important features which point directly
to the identity of the specimons from Byans and Malla Jobar. The two specimens
from the oxotic block No. 20 are provided with a comparatively broad siphonal
area, aod agree periectly with Zedenstremia byansica in their transverse sections,
There can be no question of Hedenatr@mia Mojsisovicsi Dien., young cxamples of
this species having always a very narrow siphonal part.

“One character of distinotion may be noticed. The type-specimen from
Byans has compressed flanks in the umbilical region of the body-chamber. This
character is not seen in the two specimens from Malla Johar. But as in noue of
them has a portion of the bady-chamber, of uny considerable length, been preserved,
this differentiating feature is not opposed to a specifio identity.

“ Sutures.—I have been able to cxamine the sutural line in only one of
my specimens. In general its sutures agree with those of the type-spocimen from
Byans. The dillerences are insignificant. The principal and second lateral saddles
are higher than in thetype. Aflter the secoud lateral saddle several delicate denti-
culations follow, which arc absent in the type. Otherwise the umbilical lobe, as
far as it is visible, agrees witi that in the specimen from Byans.

“ Besides Hedenstremia byansica there are several badly preserved specimens
of Hedenstremia in my collection from the exotic block No. 20 in Malla Johar.
Some of them resemble H. Hojsia § icss in their transverse sections. Asthe sutures
could not be developed, they do not deserve a special desoription,”
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4. Hepexsrreura MutaiaNa v, Kreafit. PLIX, fig. 7.

Measurements.

cca, 110 mm.
9

e,
28,

286

ol a»co

“ Although there is but one fragmentary specimen of this species available
I think myself justified in introducing a new specific name, as the characters of
importence are all well marked.

“ The external part is flattened and has somewhat obtuse marginal edges. The
greatest transverse dismeter is situated slightly below the middle of the lateral
parts.  Umbilicus narrow, with a high, perpendicular wall, bordered by an obtuse
edge.

¢ “ With the tion of some indistinct folds no sculp is seen.

“ My type-speci is a cast, isting of air-chambers only, without any
remoants of the shelly test.

“ Sutures—TRemarkablo features aro seen in the umbilical and adventitious
elements of the sutural line. Siphonal lobe broad, with a moderately high median
prominence. Adventitious saddle very slender, angular at its top, equalling in
height the median prominence of the siphonal lobe, Adventitious lobe as deep as
the principal lateral lobe. Among the points of the umbilioal lobe one is large and
‘bipartite, with two finger-shaped branches. The other points are small and cntire.

“ Geological position. Locality. Number of specimens ezamined.—Heden-
stremia beds (horizon of Flemingites Rohilla), 8. B. of Muth, Spiti, 1, coll.
Hayden.”

c. IsoLaTeD SPECLES.

5. HepENstR@EMIA ACUTA V. Krafft. Pl IX, fig. 2.

“The present species is the only representative of a group of forms which
differs {rom typical species of Hedenstremia in its sharp external part; butin my
opinion it should nevertheless be included in that genus, as the characters of the
siphonal part appear to me to be gencrally of small systematic importance, and
are therefore not sufficient to distinguish genera, unless assooiated with other
peculiar features.

“In my collecti ia acuta is d only by a single frag-
ment of a cast, which is entirely ohambered and consists of somewhat more than
one half volution. It has a diameter of 46 mm. Its thicknessis 8 mm. at the
anterior termiuation.

20
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“The external part is sharpened into an acute cdge, which is separated from
the lateral parts by very shallow and indistinct furrows. The sides are strongly
curved near the cxternal part, but are flattencd on the lower half. The umbilicus,
which is no doubt very narrow, has not been preserved. The largest transverse
diameter is situated above the middle of the smooth lateral parts.

“Sutures.—~The characters of the sutures are those seen in the genus
Hedenstremia, although they exhibit certain peculiarities. The siphonal and
prinoipal lateral saddles are very broad and short, whereas the second lateral saddle
is of small size. Siphonal lobe narrow, adventitious saddle very slender. The
external saddle is, so to speak, the reflected imago of the principal lateral saddle.
The umbilical lobe is but partly preserved.

“ Geological position. Lucality. Number of specimens examined.—Chocolate
Limestone, probably from the horizon of Flemingites Rohilla,Jolinka E.G., Kuti
Yangti Valley, Byaas, 1, coll. Smith.”

Remarks.—In agrcement with A. v. Krafft I have classed this species
provisionally with Hedenstraemie, but I am not fully convinced of the correctness of
including it in that genus. It is true that in scveral Triassio genera of ammonites
with disciform shells and adventitious lobes (Carnites, Pseudosageceras) the shape
of the external part is of no systematic value, but in Zedenstremia acuta the acute
character of the siphonal edge is united with some other peculiarities, which together
impart to that specics a shape differing rather considerably from the type of the
genus Hedenstraemia.

T wish fo draw speoial attention to the remarkable similarity of the present
species with Aspenites acutus Ilyatt et Smith (Triassic Cephalopod genera of
Americs, 1. o. p. 96, P1. 11, figs. 9-13, III, figs. 1-5) from the Aleekoceras beds of
California and Idaho. In their external features the two species agrec almost com-
pletely. It is only the difference in the development of their sutural lines which
enables us to scparate them. The suturcs of Aspenites are less complicated than
those in Hedenstramia, but are arranged in general on the same plan, although at a
first glance they seem to differ widely in respect of their low and broadly vaulted
saddles.

I do not propose to include our Himélayan species in the genus Aspenites,
but T think that, with larger materials available for examination, it may perhaps
turn out to connect Aspenites and Hedenstramia as closely as Olypites Waagen
is linked to the Jatter genus by Hedenstramia lilangensis.

Nov. GEN. IND. EX AFP. HEDENsTREMIA, Pl XXIX, fig. 2.

This new genus is, unfortunately, represented only by a single fragment from
the topmost layers of the Meckoceras beds of Lilang, where it was found by A. v.
Kraflt, together with a specimen of Meekoceras Varaha Dien.

The specimen is too badly preserved for illustration or for the introduction of a
specific name, The shell is described sufficiently by saying that it olosely
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Ps Ltilob Noetl. External part acate, knife-like.
Umbilicus not preserved, but apparently vory narrow. No sculpture. The diameter
of this fragment, whioh consists of air-chambers only, is about 38 mm.

Sutures.—This fragment deserves special mention, on account of the peeu]mr
oharacter of its sutural line, which is more licated than in
but less so than in Pseudosageceras. If we adopt the terminology of sutural
elements which has been proposed by Noetling in his memolr on the development
of scpta in Pseud ilobatum ( LI, p. 163), the
arrangement of the sutures corresponds to the following plan : —

L, the decpest lobe, is ceratitic, with parallel margins, and serrated along its
base. The branches of X are oither bipartito or terminate in a single point.
Of the threo adventitious branches of E the two ventral ones are bicuspidate, the
third dorsal one is tripartite. The saddles, e, and m, arc slender, with parallel
margins and regularly rounded tops, é; is broad aud low, i, is dimeroid. The
following saddles are not distinetly individualised.

This sutural line marks to some extent a stage intermediate botween Heden-
straemis and Pseudc but moze closely in the
ceratitic shapz of L and in the small number of adventitious elements,

The presence of this new genus in the horizon of Meckoceras Varaha and
Meck. lilangense conlirras Noetling’s statement, that it is not safe to determina the
geological age of a horizon according to the higher or lesser dilferentiation of the
sutures of its ammonites. The specimen described above has move complioated
sutures than Hedenstraemia, although it makes its appearance in the lower division
of the Himdlayan lower Trias, trgethor with Hedenstr@mia lilangensis, a connect-
ing link between Hedenstramic and Clypites, whereas the group of Hedenstremia
Mojsisovicsi is characteristic of the upper division.

Geological position. Locality. Number of specimens examined.— \leekoceras
beds, Lilang, Spiti, 1, coll. v. Krafit.

Genus : ProseiiNeites v. Mojs.

ProspHINGITES NaLa Diener.

1697, Prosphingites Nala Diener, Himélayan Foss.. Palmont, Tndlca, ser. XV, Vol. 11, Pt. 1, The Cepha-
topoda of tho lower Trins, p. 54, PL. I, fig. 4, PL. VII, fiz. 13.

1609, Anotoceras Nala Hsatt, Cophalopols, in Zittels Testbook of Palwontulogs, English ed., Vol. T,
P.863.

"This species has been considered as the prototype of a proper genus Anotoceras
by Hyatt, who unites it with Ovceras Griesh. in the family of Otoceratide, form-
ing part of his section of Nonnitide.

‘That Hyatt did not change his view before his death is evident from his remark
in the monograph of the Triassic Cephalopod genera of America (I c. p. 72), that
Prosphingites is only known from the Arctic-Pacific region, not from India.
Unfortunately he has not stated the reasons which induced him to remove Pros-
phingites Nala from the genus Prosphingites. In his diagnosis of the latter the
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following oharacters are enumerated as leading ones : * Sub-globose, laterally com-

pressed, with helmet-shaped whorls and highly arched venter ; umbilious doep and

showing the inner volutions; surface smooth, except the cross-strim of growth.

Beptu conslsung of an exteraal and two lateral serrated lobes, and a fourth lobe,
haracter, on the umbilical border.”

Now nll those features are developed as distinctly in the two Indian species
Pﬂ»phmy:m Naln Dwn and P. Kama Dicn., as in the prototype of the genus
(Arktische Triasfe Mém. Acad. Impér. des
sciences St. l’étersbonrg. VII sér., T. XXXIII, No. 6, p. 64, Taf, XV, figs. 10-12).
They are, indeed, marked in these llimdlayan species much more clearly than in
the American Prosphingites Austini Hyatt et Smith (Triassic Cephalopod gevera of
America, 1. ¢. p. 72, PL VII, figs. 1-4), “lnch is included in this genus, notwith-
standing the p £ deep periodic ions or varices, which have never been
noticed in P. Czekanowskii, and the absence of a distinctly helmet-shaped cross-
section in the last volution.

The advisability of including P, Austini in the genus Prosphingites v. Mojs. is
therefore questionable, and there are some strong reasons in favour of grouping
it with the genus Popanoceras Uyatt.

Being at a loss to find any distinctive features of generio importance between
my Himflayan species and Prosphingites Czekanowskii, I am obliged to leave it in
that genus and to drop the new generic name of Anotoceras.

A specimen which belongs most probably to P. Nala was collected from the
Otoceras beds 5 miles 8. of Ensa, Spiti, by H. H. Haydeo.

B. NAUTILOIDEA.

Genus : PLEURONAUTILUS V. Mojs.

PLEURONAUTILUS DikNerr v. Krafft. Pl XXVIII, fig, 5.

1897, Pleuronantitus sp. ind. Diener, Himilagan Fosile, Palmont. Indics, ser. XV, Val. II, Pt. 1,
Cepnlopoda of the lower Trias, p. 14, PL XXIII, 6g. 6.

Measurements.
» .« . . . .smm D
v . Lo e, pede
A oo e, A
c L. . . . L0, ¢

*“The present species of Pleuronautilusis probably identical with Pleuronauti-
lus 8p. ind. described by Prof. Diener from the upper division of the lower Trias
of Kiunglung E. G., in the Niti district. Diener's specimen has been unfortunately
too muoh injured by weathering to etablish the identity with full safety.
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T have grouped this species with the genus Pleuronautitus on account of its
sculpture and sutures, but U am unable to say whether the umbilicus was per-
forated or not, as I did not succeed in clearing it from the tough matrix. The
transverse section forms very nearly a square with rounded edges. Lateral parts
arched very slightly, largest transverse diameter corresponding with the middie of
the sides. Umbilical edge slightly rounded, umbilical wall high and steep. Mar-
ginal edges rounded, external parc flattened on the chamberad portion of the shell.
On the body-chamber n shallow concavity sets in, which bocomos gradually decper
towards the anterior termination.

« Sculpture.—The sides are covered with numerous ribs originating from indis-
tinet, low tubercles, which are arranged along the siphonal edge. The ribs are not
quite radial, but are slightly falciform on the chambered part of the shell. Oa
the body-chamber they are nearly straight, but bent a little backwards. At the
same time they scem to be grouped in pairs, each pair originating from one umbili-
cal tubercle. Along the marginal edge the ribs terminate in low, rounded knobs,
exactly as in the chambered part of the sholl.

“ Body-chamber.—The length of the body-ohamber is a little less than one half
a volution in the specimen illustrated. No remaius of the shelly test have been
preserved,

“ Siphuncle.~In two fi t of this specics (not figured) the
siphunclo can be seen to be situated a htcle below the centra of the volution.

* Sutures,—Lateral lobe very flat. Tho scpta caunot be traced across the
external part,

* Geological position. Locality. Number of specimens examined.—Heden-
strcemia beds, S. E. of Muth, Spiti, 3, coll, Ilayden.

“ Remarks.—As stated above, the species hera described is probably identical
with Diener’s Pleuronautilus sp. ind. from Kiunglung. Ia sculpture, involution,
and in the characters of tie umbilious the two speoies agroe pretty well, as far as
this can be made out from an example so badly weathered as Prof. Diener’s typo-
specimen.”

A. v. Krafft compared this speues to Pleuroncutilus esinensis v. Mojsisovics
(Ce der Medi iasprovinz, Abhandl. K. K. Geol. Reichsanst.,
X, p. 276, Taf. LXXXVT, fig. 6) tro m the ladinic stage of the South-eastern Alps.
Pleuronautilus esinensis resembles, it is true, Pl Dieneri in its gencral shapo,

section and involution, but has no dich ising ribs on the body-
chamber and its ribs arc more distinetly falciform. The inuer volutions of the
Alpine specics are smooth, which probably was not the caso in the Himalayan
form. To me it secms rather doubtfal whether there is any close aflinity between
these two species.

A species which is certainly more nearly allied to the present one, is Pleuro-
nautilus Kokeni Frech (in Noetling, Asiatische Trias, Lethwma Mesozoica, Part 1I,
Vol. 1, Taf. 25, fig. 4) from the main mass of the Ceratite marls in the Sult
Range (zonc of Prionolobus volutus Noetl.)

‘The two species agree iu their sculpture, which in both of them consists of
2k
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slightly ourved ribs, marking a transitional stage hetween the ornamentation of
Mojsoaroceras Hyatt and F v. Mojs. In Pl ilus Kokeni the
siphonal area is provided with two distinct spiral ridges. But similar ridges are
also prescnt in PJ. Dieneri. Although they have been obliterated by weathering on
the ocast, faint traces are still visible in several places. Whether spiral striw were
developed in the Himdlayan form, as in Pl Kokeni, could not be ascertained.
Pleuronautilus Dieuers is the most primitive species of that genus hitherto

known. Itisa form iug Pleus ilus v. Mojs. and Moje

ceras Hyatt. E. v. Mojsisovies (Cephalopoden der Kalke, Abhandl. K.
K. Geol. Reick VI, . 233) considered the specimen from
the Hedenstreemia beds of Kiunglung, which A, v. Kraflt identifics with P4. Dieneri,
to be a probable ive of the genus Hoji The lateral soul; of

the body-chamber is the same as is found in typical speoies of Mojsvaroceras
from the Permian rocks of Russia and Armenia (3£, Perae Arth.), and from the
Bosnian Muschelkalk, as described by F. v. Hancr. But on the chambered part of
the last volution the straight pile assume the shape of falciform ribs, as in
Pleuronautilus.

Attributing to the latter featuro a greater systematic valuo, I prefer to follow
A. v, Kraflt in including his new specios in the genus Plenronautilus.

Genus: GRryrocERAs Hryatt.

GRYPOCERAS LILANGENSE, nov. sp.  PL. XXVIIJ, fig. 1.

A large specimen of Grypoceras, whioh bas been identified with Nautilus
brahmanicus Griesb. by A. v. Krafft, differs from this epecies of the Otoocras beds
in some characters of specifio importance, which require its separation,

The present species is very closely allied to Grypoceras brahmanicum Griesbach
(Paleontological notes on the lower Trias of the Him4layas, Records, Geol. Surv. of
India, XIII, p. 107, PI. I, figs. 1-3), from the stage of Otoceras Woodwardi. 1Itis
distinguished by the following features.

The volutions overlap one another to more than one half their height. In
the chambered part of the shell the greatest transverse diameter ooincides with
the umbilical margio, as in Grypoceras brakmanicum, but is gradually shifted
towards the middle of the lateral parts in the body-chamber. In the meantime the
flanks become more flatly and regularly curved and the height of the last volution
inoreases considerably in proportion to its thickness. Both the umbilical and siphonal
marginsare less distinctly marked than iv Grypoceras brakmanicum. 1In the shape
of its transverse scotion our new species holds an intermediate position between the
latter form and the fragment from the Hedenstrmia beds of the Shalshal oliff,
which has been described as Nautilus sp. ind. ex aff. Palladii in my memoir on the
Cephalopoda of the Himélayau lower T'rins (Paleout. Ind., ser. XV, Vol. II, Pr. 1,
p. 14, Pl XXIII, fig. 7). In the posterior halt of the last volution the siphonal
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ares is still cvenly rounded, not flattened. It is only in the body-chamber that it
becomes flat and provided with a low, median depression.

The most di between 7. lilangense and G. brab-
manicum is the strongly compressed shapo of the whorls in the latter speoies. In
G. brahmanicum height and thickness are of nearly equal dimensions. In my type-
specimen of G. lilangense a height of 69 mw. corresponds toa width of 50 mm. only
at the beginning of the body-chamber, aud near the aperture the last whorl is almost
twice as high as it is broad.

Dimensions.

Dioweter of the shell . N . o d2am.

v umbliicas I . 3,
Height 185 .,

}of the last solation . . .
Thickness w72,
My specimen is nearly complete, one half of the last volution belonging to the
body-chamber.

Sutures.—Agrecing entirely with those of Gryp. brahmanicum, as illustrated on
Pl J, fig. 2 of my memoir quoted above,

Siphuncle.—Not known.

Locality and geological position. Number of specimens exzamined.—Lilang,
Spiti, Meekooeras Leds, horizon of Meekoceras lilangense and M. Paraha, 1, coll.
v. Krafft.

SUMMARY.

BY
C. DIENER.

The limestones and shales of lower Triassic age above the Pormian Productus
shales include at least four different faunce.

Of these the lowest one is contained in the Otoceras beds of Painkhauda and
Spiti. In the narrow ciroumsoription introduced by Noetling, the Otoceras beds
8. 5. do not reach more than three feet in thickness in the Shalshal cliff and only a
few inohes more in 8piti, according to the observations of A. v. Kraflt and Hayden.
All the beds following, up to tho base of the Iedenstrcemia stage (Subrobustus beds
antea), have been separated from the Otoceras beds as an independent stratigra-
phical horizon by Noetling and A. v. Krafft. The separation of this horizon, which
was afterwards oallcd “ !leekucoms bed., " is fully justified by tke discovery of the
fauna of Meek i in by Noetling, and of Meekoceras
lilangense and M. Varaka in Spiti by A, v. Kraft.

The overwhelming majority of tho fossils whioh havo been described in my
memoir on the Cephalopoda from the lower Trias of the Himdlayas (Himslayan
Foss,, 1 c. Vol. II, Pt. 1, p. 167), as coming from the Otoceras beds, actually belong
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to this division also, if the latter is taken in the narrower circumscription pro-
posed by Noetlingand A. v. Krafft. This remark applies particularly to those species
which were collected by myself in the Otoceras beds of the Shalshal cliff, whereas
the origin of a small number of specimens from Spiti and from the Lissar valley
is doubtful. From the Meckoceras beds fragmentary oxamples only (HMeekoceros
boreale, M. Varaha) were known to me lrom the uchon of the Shalshal oliff.
I had therefore no of p of this
horizon, which was later on discovered by I\oetlmg

Among the Cephalopoda described by myself from the Otoceras beds of the
Himdlayas, the following can, according to the present state of our knowledge, be
declared with full certainty to belong to this horizon in the new interpretatio

Girypocerss brakmanicum Griesb.
Xenodiscns himalayanus Griesh.
Epitageccras Dolailame Dien.t
Proptyehites Scheibleri Dien,
Ophiceras Sakuntala Dien,
medium Griesb.
Libeticum Gricsb.
gibhosum Griesh.
w  demissum Oppel.
w  plychodes Dien,
chamunda Dieu.
platyspira Dien.
serpentinum D
Iuﬁmul‘u Pralumbha Dien.
Hengarites sp. ind.
Otoceras Woodiardi Griesh.
undatum Griesb.
Clivei Dien.
Diaupadi Dien.
Parbati Dien.
»  fmsisellatum Dien.

eckoceras Iodgson: Dien.

Prosghingites Kama Dien.

The rest of the species are mostly of doubtful geological position. The only
type, whosa horizon in the Meekoceras beds has been established with great prob-
ability, is Meekoceras Varakha Dien. found by Noetling in the horizon of Afeeko-
ceras Markhami and by A. v. Krafft in the corresponding beds at Lilang.

It is not possible to como to a decisive oonclusion as to the rest of the types.
The specimens from the Otoceras beds (ina wider sense) of Spiti and of the Lissar
valley, which were collected by Griesbaoh, all bear the mark “ bed 2" or * horizon
of Otoceras Woodward:,” but we have ample proof that Griesbach included in

» The tgpe of this specics is imbedded in a alab of limestone, along with Otorcras Woodwardis
* Pouad in the main-layer of Ofaceras Wooduardi and ia shales immediataly overlying thies
2 To these species must be added Ophiceras stricturatum Frech at Noetling.
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“hed 2" also beds of younger age than the main layer of Otoceras Woodwards.
This is proved for instance with reference to a specimen of Danubites (Xenodiscus)
Pususha, the sutures of which have been figured in my memoir, Pl XV, fig. 15.
It was colleoted from bed 2 at Kuling, according to Griesbach’s original label,
but itsstate of preservation as well as the great similarity with Xenodiscus Kapila
suggest its being derived from tho upper division of the lower Trias. I therefore
(L c. p. 165) mentioned this species among the types from the Hedenstrcemia beds
of Spiti.

For this reason it would 0t be safe to attribute all the types said to be found
in bed 2 (Griesbach) to the Otoceras beds, but the origin of those enumcrated
above has been established with completo certainty.

Among the Lamellibranchiata described by A. Bittner iu Himdlayan Fossils,
Vol. III, Pt. 2, Psendomonotis Griesbachi is the leading species of the Otoceras
beds, both in Painkhanda and Spiti. Tn the Shalshal cliff section Noetling found its
main layer on the top of the limestone bed eonhmm" Otoceras Woodrardi. 1n
Spiti it is most in the beds i Op. and i i overlying
the ferruginous limestone with Otoceras.

Inthe seotion of the Shalshal cliff near Rimkin Paiar E. G., the Otoceras beds
sens. str. are represented by four bands of limestone and shale, measuring together
85 cm. in thickness. Three of them have yielded fossils, The lowest band is the
main layer of Ofoceras Woodwardi. In the topmost band Ophiceras tibeticum
Griesb. predominates, whereas Otoceras is rare. The intermcdiate shales are very
poor in fossils. Proptychites Scheibleri and icottia (Epi 8) Daldile
were the only ammonites eollected in these beds,

Noetling considers each of those three fanne to represent a special zone. Ile
therefore distinguishes (Neues Jahrh. f. Min., etc.,, Beilagebd.,, XVIII, 1904,
P. 526) the following three zones among the Otoceras beds of Painkhanda :—

3. Zone of Ophiceras tileticnm Griesh.
2. Zone of Episageceras Daluilama Dien.
1. Zone of Otoceras Woodwardi Griesh.

It is worth mentioning that in 1901 (Lethaa Palwozoica, Dyas, Vol. II,
P. 656) two different zones only were distinguished by Noetling, the lower of them
corresponding to the main layer of Ofuceras IWoodwaurds, and the upper one being
characterised by the predominance of Ophiceras.

In my memoir on the stratigraphical position of the Otoccras beds (Centralblatt
l Mm 1905, p. 2) I have raised strong objections against this purely artificial

ion of separate ical zones among the uniform fauna of the
Otoceras beds. There is not one faunistic element iu the faune of the three
fossiliferous bands, which could justify their separation. Ophiceras tibeticum is not
restricted to the topmost layer, nor is Ofoceras Woodwardi to the base, whercas
Episageceras Dalailame is known both from the main layer of Ofoceras W oodwardi
and from the overlying shales. What has been termed “zone” by Noetling is a
minute subdivision of the Otoceras beds of l/.ml value only, but has nothing whatever
to do with true ical zones, as di ished in the Liassic and Jurassic

2y
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systems by Oppol and Neumayr. In stratigraphioal importance Noetling’s zones
scarcely equal Buckman’s “ hemerm .

In Spiti the genus Ofoceras has a smaller vertical distribution than in
Painkbanda, being restricted there to the lowest bed of the Otoceras stage and
completely ahsent in the higher beds, which are rich in Ophiceras Sakuntala. But
this absenoe of Otoceras is the only feature of distinction between the faunm of the
lowor and higher beds, which are otherwise identical. The species of Opkhiceras are
distributed throughout the Otoceras beds. Among Hayden's collections from &
miles S. of Eosa there is a specimen of Otoceras 7¥oodwardi imbedded in a slab of
limestone together with a fragment of Ophiceras Sakuntala. A second specimen of
Otoceras sp. ind. occurring togother with Ophiceras, from Lilang, is marked on the
label as coming from the ferruginous layer immediately above the Produoctus, or
Kuling, shales.

he two horizons, which have been distinguished as zone of Ofoceras Wood-
wardi and zoue of Ophiceras Sakuntala by A. v. Krafft (General Report, Geol-
Surv. of India for 1#00-01, p. 4), are therefore most closely linked together
by a uniform fauna. The absence of Otfoceras in the higher bed is no sufficient
reason for scparating two pnlmontn.oglcal zones, Oloceras being altogether rare in
Spiti, whereas the p ing types of Ophi persist throughout the cntire
series of rocks lnclmlcd between the Kuling shalcs and Meckoceras beds.

Since there exist no valid reasons for a distinction of two or three separate
zoaes in the Otoceras stage, I prefer to censider the fauna of the Otoceras beds as
representing one single zone only, which, from its two most conspicuous elements,
may be called “ Zone of Otoceras Woodwardi and Ophiceras Sakuntala.”

It is only in the Meekoceras beds of Painkhanda and Spiti that we find the
next distinet stratigraphical horizon containing a fauna actually differing from
that of the Otoccras stage, and which must be considered as representing a special
palxontological zone.

The fauna of the Meckoceras heds consists of the following species of
Cephalopoda : —

Meckoceras Faraha Dien.

w  lilangense v. Knafit.
v dingtiense v. Krafft.
»  shalshalense v. Krafft.
tenuistriatum v. Krafft.

» rugosum v. Knffe

w  Jjolinkense v. Knfft.

»  disciforne v. Krallt,

w  of diseus Wasg.
Aspidites spitiensis v. Krafft.

»  ontanss v. Krafft.

w  cramms v, Krafit,
Koninchites Haydens v. Krafft.

»  alferammonoides v. Kralit.
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Ophiceras obtuso-angulatum Dien.
Xenodiscus lilangensis v. Krafit.
Hedenstremia lilangensis v. Krafft.
Nov. gen. ex afl. Hedenstramia sp. ind.
Grypoceras lilangense Dien.

Itis, however, impossible to say how many among these 20 species are
restricted to the Meekooeras beds and do not extend to the topmost bed of the
uaderlying Otoceras stage. Six species, namely : —

Meckoceras Taraka
w Markhami
» disciforme v. Krafft
Aspidites ensanus v. Krofft
b spitiensis v. Krallt
Koninckites Haydeni v. Krafft
NXenodiscus lilangensis v. Krafft

ien.

are represented, among A. v. Krallt’s and Hayden’s collections from localities
where those authors have not succecded in separating the fossils from the
Otoceras and Meckoceras heds. We cannot thetefore deny the possibility that some
of them at least are common to both stages.

There is onc species which certainly connects the two faune oocurring in
Doth of them, and this is Xenodiscus radians Waagen. The question is more
complicated as regards Meckoceras Varaha Dien, In his stratigraphical notes on the
Mesozoic rocks of Spiti (General Report, Geol. Sury. of India for 1899-190), p. 200),
A. v. Kraftt quotes Meckoceras Varaha, M. loreale and two new species of
Meekoceras from the grey limestone with Ophiceras Sakuntala and FPeeudomonotis
Griesbachi in the section of Lilang. The presence of Meekoceras Varaha in the bed
with Ophiceras, underlying the Meckoceras stage, has also been emphasised by
Hayden (Geology of Spiti, Mem. Geol. Surv. of India, Vol. XXXVI, Pt. 1, p. €3, 65),
who expressly remarks, in contradiction to Noetling, that the gonus HMeekoceras
has also been found in the Ophiceras zone of Spiti. On the other hand I am bound
to confess that the speoimens in A. v. Krafft's which I have it
are marked as having been found in the horizon of Meekoceras lilangense and
Meekoceras Varaha, that is to say, in the Meekoceras beds.

Thus the question of the presence or absence of Meekoceras Paraha in the
bed with Ophiceras Sakuntala in Spiti cannot be considered as beyond dispute.

Koninckites Haydeni is also probably common to the Otoceras and Meeko-
oceras stages. The majority of the specimens were found by A.v. Krafft in the
horizon of 3eekoceras lilangense, but there is one specimen, collected by Hayden
near Gaichund, which is marked on the accompanying label as coming from the
base of the Otoceras beds.

AsT remarked in my synopsis of the stratigraphy of the lower Trias of the
Himdlayas, in none of the collections made previously to 1899 have the fossils from
the Otoceras and Meekoceras beds been kept separate. There are consequently
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a considerable number of species the exaot horizon of which is not known 0 US,
although they can be referred to the lower division of the lower Trias with certainty.
These species are :—
Meekoceras boreale Di
w o radiosum Wasg,
dubium v. Krafft,

» kyokticum v. Krafft.
Aspidites Fidarbha Dien.
Proptychites typizus v. Krafft.

” sp. iud. oz off. typico.
Xenodiseus rigidus Dien.

»  rotula Wuag.

» o plicosws Waag.
Flemingites Guyerdeti Dien.
Nannites Herberti X

I need hardly explain that, with this uncertainty about the original horizon of
such a large number of species, we can scarcely say anything definite about the faunis-
tic affinities between the Otoceras and Meekoceras beds. These two horizons are
certainly more intimately connccted by their faunw than had been anticipated
by Noetling. Neither is Meckoceras absent from the lower horizon, nor Ophiceras
from the upper one. There is even some probability of Ophiceras tibeticum reach-
ing into the topmost beds of the Mcekoceras stage. Ono of Griesbach’s specimens
from the Shalshal cliff is marked “bed 70 (25 feet above the main layer of
Otoceras Woodwardi.” There is no valid reason for questioning the exactness of
Griesbach's statement.

Without taking into account Meekoceras Varaha and M. ¢f. boreale, which
were quoted by A. v. Krafft, from the beds with Uphiceras Sakuntala in the scction
of Lilang or Koninckites Haydeni, which is probably common to the Otooeras and
Meckooeras heds of Spiti, the presence of one specics of Meckoceras (M. Hodgsoni
Dien.) in the Otoceras beds has been established with coraplete certainty.

The Mcek beds have been i referred to the lower T'rins. The
Otoceras beds, which were considered as passage beds by C. L. Griesbach, aod
included in the lower Trias by E. v. Mojsisovics and myself, were placed in the
Permian systom by Noctling and Frech, whereas A. v. Kraflt only correlated the
lowest layer with Otoceras, in Spiti, with beds of Permian age, but looked upon the
age of the Ophiceras horizon as doubtful.

I'he reasons in favour of a Permiaun age of the Otoocras beds made out by
Noctling have been discussed in my paper on the stratigraphical position of the
Otoveras beds of the Himilayas (Centralblate f. Min., etc., 1005, p. 1-10, 36-45).
Neither lithological nor palwontological reasons, nor the principles of historical
pricrity are valid for a decision in favour of Noctling’s opinion.

Lithologically” both the Otoceras and Meekoceras beds are more intimately
connected with the Productus or Kuling shales than with the overlying Hedens-
tremia beds.  The boundary between the Permian and ‘Yrisssio systems, in order
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o correspond with the changein the oharaoter of the rooks, must thercfore be drawn
at the base of the Hedenstreemia beds, not at the base of the Meekoceras beds. It
is utterly impossiblo to scpurate the Otoceras beds and Mcekoceras beds in
the scetions of Spiti on the sirength of litholugical differences, as is evident from the
fact that such & ion 'Was never pted before the diff of the two
faunm containad in these groups was kaown. That tho Ophicoras-zone in Spiti
dues belong lithologically to the Meekoceras beds, not to the underlying Kuling
shales, has been expressly stated by H. Haydon (Geology of Spiti, I. o. p. 63).

The paleontological ovidence is in farour of a correlation of the Ot iceras beds
with the Triassio system, sinco the identity of Episageceras Wymnei Waas, with
E. Dalaiiame Dicn., as suggested by A. v. Krafft, cannot he admitied. The general
character of the Cephalopod fauna is such as wo should expect to find in a Meso-
20ic horizon, the overwhelming majority of spec ng provided with ceratitic
sutures. The Lamellibranchiata are of a decidedly Triassio habit, ashas been demon-
strated by Bittner. But the most conspicuous feature in the fauna of the Otoceras
beds is the complete absence of the numerous tupes of Pal@ozaic Nrachinpoda
which are the pre lominating element in the Permian sirata of the Salt Ranze and
the Himilayas. This striking contrast in the fauna of the Kuling shales and the
Otoceras beds should alone be sutlicient to induce us to deaw the houndary between
the Permian and Triassic systems in the Himalayas at the 10p of the Kuling shales.

Among the Ammonitss of the Otoreras beds some ganera, as Xemodiscus,
Hungarites and Episag-cerar, sre common tn Permivn and Trinssio strota, some
others are known from Triassio, but not fm'\l Permian deposits of other regi
among them being Heekoneras, P Prosphingites and O phicer
which typical species have been described from the lower Trias of North Americs Wy
Hyattand Smith. In the Meekoceras beds of Idaho four species of Ophiceras
have been discovered by those learned authors, so cltm ly allied to O. Sakuntala,
0. ptychodes, . gibbusun and 0. demsis p , from the i
that their iation with of undoubteily Trinssic age isa very strong
argument azainst a reference of the Indiun Otoceras heds to the Permian system,

Oloceras itself is not known outside the llimdlayas, except in the Permian
rooks of Julfa (Armenia), where it is cxtremely rare and associated with a fauna
very rich in brachiopods of an eminently Palmozoic habit and with the Pakiozoic
genus Gas'rinceras. 'Ihisassociation of Ofoceras with a fauna entirely different from
that of the Indian Otoceras beds peremptorily forbids any correlation of the latter
with the Julfa beds.

Both in the Alps and in the Himdlayas the Permian and Triassic systems are
connected by an uninterrupted sequence of beds, Within this sequence no distinet
boundary can bo drawn.! If we try to corrclate the beds as developed in the Alps
and in India, we find 2 homotaxial relation between the Iledenstrcemiaand Carpil

T E. W, Vredenburg, in e Sammary of the Geoogy of Tudia (Caleatta, Thacker, Spink & Co., 1907, p.
rolates the Otocoras beds with the lower Permian of Earope. This coerelation involves the xugzestion of &
trocn the Otoceras and Meckucerss sage. from there being a gradua! passage from Permian to Trins, the gup
Letween Palmoroio and Mesoroic amongst the marine steata of Tndis is even broader than amonzet those of Earope,
i apite of doccptive appenrances of continuity.” X need horlly ssy that i cannot agree with this view.

26
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or upper Werfen beds on the one hand and the Kuling shales and Bellerophon lime-
stone on the other.  As far as uffinities exist botween the Otoceras beds and the
corresponding Alpine deposits, they point in the direction of the lower Werfen or
Scis beds, not of the Bellerophonkalk. O of Bellerophon (B. Vaceki Bittn.)
is probabl,

entica), and several species of anelhhr:nalnlh are allied very closely,
as has been demonstrated by Bitiner. Brachiopoda of a Palmozoic habit are
abseut both from the Otoceras and the Seis beds. The ovly representative of this
elass of invertebrate fossils in the Otoceras beds, Norella procreatriz Bittn., belongs
to a group or subgenus which is at present known only from Triassic deposits.

TFrom all this it is evident that the Otoceras bds must remain included in the
Triassio system, where they were placed by Grieshach,' E. v. Mojsisovies and
myself. This correlation stands firm and is not invalidated by any of Noctling's
arguments to the contrary.

‘The zoolcgical characters exhibited by the fauna of the Otoceras beds have been
treated of in my memoir on the Cephalopoda of the Himalayan lower Trias (Himd-
layan Foss,, Vol. IL, Pt. 1, p. 168). No more completc new material having since
boen oollected, I have nothing to add for the present.

The fauna of the Mcekooeras beds not known to me in 1897 is very uniform
in Painkhanda and Spiti, and cxtremely poor in genera. Merkoceras, inoluding
some of its sul is the inating clement, Xe )phi ani
Itedenstramia are represented only by a small number of specics, We must, how-
ever, be careful not to forget that a large peroentage of the species, whose original
horizonis as yet unknown, does prohably bolong to this stage. Thus Proptychites,
Nannites and Flemingites may probably have to be inoluded in the list.

To the cephalopod-beariug horizon of the upper Werfen (Campil) beds in the
Alps this fauna shows as little affinity as to that of the underlying Otoceras stage.
Yor a Triassic fauna of a character similar to that of the Himdlayan Meekoceras beds
we must look to the Proptychites beds of the Ussuri district in Eastern Siberia, to
the Ceratite formation of the Salt Range, whore the Otoceras stage isas yet unknown,
and to the Mcekoceras beds of California and Idaho.

The third fauna of lower Triassic age is included in the Hedenstremia beds
(Subrobustus beds antea). From this horizon 20 specics of Cephalopods have been
described in my memoir quoted above, but only 13 among them were sufBciently well
preserved to permit of a specific determination. Their number has been eularged
to 33 by an examivation of A. v. Kraflt’s and Hayden's new materials from Spiti.

The following species ought to be excluded from the list quoted in my previous
memoir as having been bascd on insufficiently preserved materials:—

Ceratites Mandhata Dien,

Hedenstramia sp. ind. aff. Mejsisovicsi Dien.

Proptychites sp. ind. aff. obliqueplicato Wasg.

Meckoceras of. fulgurato Waag.

Lecanites ap. ind.

1 Gricabash considered the Otocerss beds of the Shalohal liff as passge bods between the Permian and Triss

(Recorde, Geol Sars. of Lodia, XX11, p. 160, Memoirs, XXIIL, pp. 68, 210, 223), but sssigned them to the Trisnio
systora (Records, XIU1, p. 103, Memoirs, XXIIL, pp. 174, 177, 219).
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Ceratites subrobustus ( = Keyserlingites Dieneri v. Mojs, Himdlayan Foss.,
Vol. V, Pt. 2, the fauna of the Himilayan Musohelkalk, p. 74) must also be
omitted from this list, having its habitat in the lower Musohelkalk, not in the
Hedenstremia beds.

Proper specific inations have been i for Pi ilue sp. ind.
(= P Dieneri), Flemingites sp. ind. ez aff. trilubato Waag. (= Fi. Griesbachi),
whereas the identification of Aspidites superbus var. with Waagen's species from
the Ceratite sandstone of the Salt Range has been rejected by A. v, Kraffc,

Thus the modifiod and cnlarged list of Cephalopods from the L
beds of Painkhanda and 8piti now runs ag follows

Pteuronantilus Dieneri v, Krofft.
Grypoceras sp. ind. ez aff. Palladii v. Mojs.
Orthocerus ap. ind.
Meekoceras preudoplanulatum v. Kraffe.

. solitarium v. Kraflt,

»  op.ind. cz.aff. pilato Hyatt ot Smith.
Aspidites Muthianus v. Kraflt.

o wov.ap.ind ez aff. superbo Waag.

,  superbiformis Dien.
Koninckites Yudishthira Dien.

" giganteus v, Krafft.
Proutites Sisnpala Dien.
Xenodiseus Kapila Dico.

»  Purusha Dien,

w o trapesoidalis Waag.
»  aviatious v. Krallt

»  nivalis Dien.

» 00, 3p. ez aff. nivali Dien.
Ftemingites Kokilla Dien.
» Griesbachs v. Kraflt,
»  Salya Dier
»  mov.ap. ez aff. Salya.
»  moo.sp.énd. (Pl XXVIII, fig. 8).
Proplychites sp. ind. aff. undato Waag.
Ceratites punilio v. Krafft.
Prionites ap. ind.
Tirolites injucundus v. Kraflt.
Sibirites spitiensis v. Krafft,
Nannites hindostanus Dien.
»  medius Disn.
Pseudosageceras multilobatum Noetl.
Hedenstremia Aojsisovicsi Dien.
» Muthions v. Knaffe.
The most interesting new elements in this fauna are Pseudosageceras multi-
lobatum, Ceratites pumilio and Tirolites injucundus.
The first is conspiouous by its very large number of serrated lobes with a long
auxiliary and adventitious scries. Among the ammonites of the lower Trias of
involute, compressed, acuto shape it takes an isolated position, similar to thal of
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Beloceras Hyatt in the Devonian, or of Prodromites Smith and Weller in the
Carbouifcrous system. But i ding this external si ity, any close
affinity between these three gencra is very improbable.

Ceratites pumilio is of particular interest, being the oldest representative of
the genus Ceratiles 8. 8, which can thus be traced with certainty into beds of lower
age than the Muschelkalk. A near relative of this species may be found in Xeno-
discus Waagen. Oue of the grest phyla of Triassic ammonites certainly has
ils root in Xeaodiscus. But Xenodiscus, Xenaspis, Ophiceras and Meekoceras are
all so closcly allied at the commencement of the Mesozoio cra, that it is barely pos-
sible to point out a distinct ancestor of every Triassio genus within this stock of
radicals.

Up to 1895 the genus Tirolites was considered to be entirely absont from the
Arctic and Indian regions, whereas it is most abundantly spread throughout the
upper division of the Alpine Werfen beds (Campil beds). This restriction of the
Tirolitide to the Mediterrancan province throughout the periods of the lower
Trias and of the Muschelkalk was emphasised by E. v. Mojsisovics as one of the
most important zoogeogr: c epoch (Pal:eont. Indica, ser.
XV, Himdlayan Foss,, Vol II1, Pt. 1, p. 1 Tt is hardly necessary to point out
that his conclusions, based on negative evidenoe only, have heen proved untenable
by Hayden’s discovery of a species of Tirolites in the Hedenstrcemia beds of Muth,
But this much is true, that Tirolites is of the rarest ocourrence in the Ilimdlayas,
for among the very rich collections obtaincd from beds of lower Triassio age there
is only one single specimen helonging to thi genus.

Tirolites is not the only faunistic element connccting the Alpine Werfen beds
and the Hedenstreemia stage.  There are two more ammonites to be mentioned,
Xenodiscus asiaticus Krafft, whioch shows very close affinities to the Alpine
Paraceratites prior Kittl, and Meekoceras psendoplanulatum v. Kralit, which is
only distinguished from tho Alpine Meekoceras caprilense v. Mojs. by some very
subordinate details, and from this it is evident that the obstacles, preventing an
exchange of Indisn and Mediterrancan Cophalopoda during the Otoceras and
Meekoceras periods, were partly removed during the later period of the lower Trias,
although there was probably no such open communication through the Tethys us in
upper Trisssio times, the influence of considerable isolation of the Alpine fauna
becoming obvious from the soarcity of closely allied forms in the two regions. Tiro-
lites took an independent line of development in the Mediterrancan, Xenodiscus
and Meekoceras in the Indian province. A small number of stragglers only was
able to immigrate from one region into the other.

The presence of Tirolites injucundus in Spiti and of Xenodiscus (Paraceratites)
prior in the South-eastern Alps further affords a safe basis for a correlation of the
Hedenstremia beds in lndia with the Campil or upper Werfen beds in Europe.
The lower Werfen or Seis beds must consequently be correlated with the lower divi-
sion of the Himglnyan lower Trias, iz., wil
which are both lithologically and faunistic
the Meek and Hed in stages, The di of the Cep d founm
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of the two latter stages is very remarkable, only one single species extending from
the lower into the higher stage.

A detailed study of the sections in Painkhanda and Spiti has led to the estab-
lishment of three separate subdivisions of the lower Trias, which correspond to
stratigraphical horizons, each of them distinguished hy a rich and peculiar Cepha-
lopod fauna. In the seotions of Jobar and Byans neither G. L. Griesbach nor his
successors, T. H. D. La Touche and F. H. Smith, have succeeded in subdividing the
deposits of lower Triassic age. But in both districts paleontological analogies of
the facne collected in the lower Triassic beds permit a correlation with the sub-
divisions as established in Painkhanda and Spiti.

In Johar one of the fossiliferous localities on the ridge between the Dharma and
Lissar valleys has yielded a considerable number of awmouites of lower Triassic
age, among which are the following species :—

Bleckoceras boreale Dlm
» dubism
Aupidites Vidarbha
Proptychites Lypicus v. Knftt
Ophiceras Sakuntala Dien.
»  Dharma Dien.
Xenodiscus himalayanus Griesb.
of. rotula Waag.
rigidus Dien.
» lissarensis Dien.
» Sitala Dien.
» Purusha Dien.

Dharma, i rigidus, X. li is, and X, Sitala are not
known from any other locality of the Himélayas and are therefore not fitted for es-
tablishing the homotaxis of the present fauna. Xenodiscus Purusha is a character-
istic fossil of tho Hedenstreemia beds of Spiti. All the remaining ammonites point
to the lower division of the lower Trias, Xenodiscus himalayanus and Ophiceras
Sakuntala clearly proving the presence of the Otocerns stage in the sections of the
Lissar valley. The horizon of P: Bittn. is also d
by the presence of numerous examples of this species and other types of ane]lx-
branchiata.

In Byans the lower ‘I'riassic faunm arc included in a lithologically uniform
serics of chocolate-coloured limestones, about one hundred and fifty feet in thiokness,
‘whioh are overlaid by a white limestono containing Rhynchonells Griesbachi Bittn,
But from the palieontologicsl evidenoe it is obvious that the two main divisions of
the lower I'rias in Spiti and Painkhanda are also represented in the sections of
Byans.

The following species of Cephalopoda have bocn collected by F. H. Smith from
the Chocolate Limestone near Jolinka, Lilinthi, Knhpam and Kuti:—

Meckoceras boreale Did
» Jolinkense v. Knﬂt.
. Smithit v. Krafft,
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Meckoceras dubium v. Krafft.
dspidites spitiensis v. Krafft.

,  Fidaréha Dien.
Proptychites typicus v. Krafit.
Ophiceras of. serpentinum Dien.
Zenodireus radians Waag.

. rotuls Waag.

»  micalis Dien.
Flemingites of. Griesbacki v. Krafft.
Hedenstramia Mojsisovicsi Dien.

” tyansica v. Erafft.
» acuta v. Krafft.
Sibirites spiniger v. Krafft,

» e in X
w  stephanitiformis v, Knallt.
» o div.apind.

Meckoceras boveale, M. dubium, M. jolinkense, the two species of Aspidites,
Proptychites typicus, Xenodiscus radians, X. rotula, and Oybimnoq/’ serpentinum
point to the lower division of the lmrer Tnns, tlw last species more especially to
the Otoceras stage. i nivalis, and Flemin-
gites cf. Griesbachi are characteristic of the upper division.

There is, however, a peculiar faunistic element included among the repre-
sentatives of the upper division, and this is the genus Sidirifes, which is compara-
tively rich in species, some of them exhibiting well marked affinitics with the
specios of Sibirites described by Waagen from the upper Ceratite limestone of the
Salt Range. The discovery of this horizon of Sibirites spiniger in F. H. Smith’s
collections from Lilinthi E. G. is due to the late A. v. Krafft, who correlated it with
the zone of Stephanites superbus in the Ceratite formation (Gen. Rep. Geol. Surv.
of India for 1900-01, p. 4). If this correlation could be proved to be correct,
it would justify the distinction of two separite palmontological horizons in the
upper division of the lower Trias of the Himdlayas, a lower horizon with Hedens/r-
mia Mojsisovicsi and Flemingites Rohilla, and a younger one with Sibirites spiniger
and itsallied congenerio forms,

In the Spiti seotions the presence of this palwontological horizon is, perhaps,
indicated in Hayden's colloctions by Sibirites spitiensis v. Krafit from the Heden-
streemia beds of Muth.

It must, however, be borne in mind, that the stratigraphioal independence of
this horizon bas as yet not been demonstrated with completo certainty, although the
fauna of Sibirites spiniger in Byans can very probably be attributed to a bed,
stratigraphically well marked, near the top of the lithologically uniform scries of the
Chocolate Limestone, This much is also certain, that the fauna with Sibirétes
spiniger is older than the horizon of Rhynchonella Griesbachi and Retzia himaica,
which in Byansis developed in the fucies of light grey limestones, very sharply
divided off from the underlying Chocolate Limestone of lower T'riassic age.
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In the Spiti sections we must therefore look for this zone in the upper divi-
sion of the Hedenstromia beds, perbaps in the bivalve litaestone with Pseudomono-
tis himaica Bittn.and Ps. decidens Bittn.

It has been demonstrated by A. v. Krafit that there are some strong reasons,
in favour of considering the genus Sibirites as the ancestor of dcrochordiceras Hyatt,
one of the leading types of the Hi: yan and Alpine lk, but of world-
wide distribution (Germany, Eastern Siberia, Nevada).

The fauna of Cephalopoda from the exotic block No. 20 in Malla Johar con-
tains the following speoies :—

Meckoceras joharense v. Kraftt.
b, snfrequens v. Krofft.
»  Jolinkense v. Krafft.

Xenodiscus cf. nivalis Dien.

Hedenstramio ¢f. byansica v. Krafft.

As far as numbers go, Meckoceras joharense plays the principal part. Judging
by its genersl charaoter, this fauna can only be looked upon as a fauna of lower
‘I'riassic age. A. v. Krafft oorrelated it with the fauna of the Iledenstrcemia beds,
and Tagree with him in this view, which is especially supported by the presenco
of Xenodiscus nivalis. The only specics pointing to the lower division of the
lower Trias is Meckoceras ¢f. jolinkense, which is also known from the Chocolate
Limestone of Byans and from the horizon of Meekoceras lilangense in Spiti. But
it must bo remarked, that the identity of the specimen from Lilang with the types
from Byans and Malla Johar has not been established with full certainty.

‘Ihere is no reason to explain further that the lower Triassic faunze of the
Himilayas described bere and inmy previous memoirs (Vol. II, Pt. 1), bear
quite a distinct local character, which distinguishes them from the homotaxial
faunwe of the Mediterrancan region. It has been made cvident from the presence
of Paraceratites (Xenodiscus) in the upper Werfen beds of Mué and of Tirolites
in the Hedenstreernia beds of Spiti, that a sca connection between the two regions
was probably opened across the region accupied by the present mountain ranges of
Afghanistan and Northern Persia. But the aflinities of the Indian and Alpine
faune are, nevertheless, rather distant and from the lower Werlen beds (Scis
beds) of the Alps no Cephalopod fauna is as yet known, which would bridge
over the gap between the faunw of the Bellerophonkalk and of the horizon of
Campil.!

The relation whicii the Himdlayan lower Trias bears to thoe Ceratite formation
of the Salt Range, has already been minutely discussed in my previous memoirs,
also by A. v. Kraflt and Noctling, but an attempt to correlate the stratigraphical
subdivisions in these two areas has left many points obscure, as may be seen from
the following account.

A sery intereating fanna of lower Triassic ago hns bevn discovered recently (sutomn 1907) in & red lime-
stone of the linn Balog facies by F. Baron Nopess neac Skatari in Albania. It contains Preudosageecras and
Hedenstramia (1) asecciated with irolites seminudus Kitt].
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In 1897 I correlated the main layer of Otoceras W oodwards With the unfossili-
ferous shales and sandstoncs at the base of the lower Ceratite limestone. The beds fol-
lowing above the Otoceras stage, from which fossils were known to me in fragments
only (Meekoceras beds postea), I considered as an equivalent of the lower Ceratite
limestone and of the Ceratite marls. The upper division, or Hedenstremia beds, was
correlated with the Ceratite sandstone (in the oiroumscription of Waagen), and
more especially with tho two higher subdivisions of this series, viz., the Stachella
beds and the beds with Flemingites Flemingianus (1. c. p. 176). The question
whether equivalents of the upper Ceratite limestone should be looked for in the
unfossiliferous topmost beds of the Hedenstrcemia stage, or in the zone of Rhyn-
chonella Griesbachs, referred provisionally to the lower Muschelkalk, had to be left
open, the completo absence of the peculiar elements of the fauna of the upper
Ceratite limestone in any of the Himdlayan lower Triassic or Muschelkalk faunm
excluding the possibility of arrivicg at any reasonable decision.

In 1900 A, v. Krafft proclaimed it as one of the chicf stratigraphical results of
his paleeontological rescarches, that the Otoceras beds of the Him4layas do not, as
was hitherto believed, correspond to the beds at the base of the lower Ceratite lime-
stone of the Salt Range, but are equivalent to the Ceratite marls and to the lower
Cenatite sandstone, and very probably include also the lower Ceratite limestone,
while, on the other hand, the upper division of the lower Trias of the Himdlayas
does not correspond to the whols of the Ceratite sandstones, but oaly to the two
upper divisions of the latter, ¢z, the Stachella beds and Flemingites Flemingianus
beds (General Report, Geol. Survey of Indis, for 1899-1900, p. 19).

From A. v. Krafft's stratigraphical notes on tho Mesozoic rooks of Spiti (ibidem,
p- 202) it is, however, evident that it is the entire lower division of the lower Trins
in Spiti, not tho Otoceras stage &. ., which he correlates with the Ceratite marls
and lower Ceratite sandstone, The identical specics enumerated in his memoir
are cither restrioted to the Meckoceras beds, or their stratigraphical position is
not known exactly (Xenodiscus radians, X. rotula), but a correlation of the
Otuceras beds s. 8. with the Ceratite marls is not indicated by any faunistic
aflinities.

This attempt to correlate the lower Triassic beds of the Himdlayas with those
of the Salt Range consequently does not mark any considerable advance on my
own correlation given in 1897.

‘That A. v. Kraflt could not have maintained his own correlation, published in
1900, any longer, is obvious from his short note in the General Report of the
Geological Survey of India for 1900-1901, p. 8, in which he adopts Noetling’s views
with regard to the nge of the Otoceras beds s. s. In his note on the Permian
age of the Otoceras beds (Centralblate f. Min., eto., 1901, p. 275) ho consequently
correlates the layer with Ofoceras Woodwardi in Spiti with the upper Productus
limestone of the Salt Range, leaving the correlation of the Ophiceras zone with
either the topmost beds of the Productus limestone or with the lowest beds of the
Ceratite formation undecided.

Another attempt to correlate the lower Triassic deposits of the Salt Range
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and Himdlayas has been recently made by Noetling (1«then Mesozoica I, Asia-
tische Trias, p. 171). His correlation will be seen froa tho following table: —

SarT RaNGE. ; Hrmirayas,
|
Subsdivieions Sabdis Zones accordi !
Waageo. Noetl Noutng. " ** |

Sub-divisone. | Zonew.
|

[Cpper centite lime- Uppercoratitolime- Z. of Stephanite - | Dan i
Tono, oo, e, D e

|2 of Stephanites ap.
I

Ceratite sndstone,  2:9f Flemingites Fieming
JCeratite Sandstone. o

2. of Prionclobus rolutus]

 Cotite Morls % Of Celtites fullaz.

Coratite Marl, —

Z.of Prionolobus rotun-
datws.

Hedenstramia | % of Flemingites Rohilla:
bede.

2 of Prionolobus Moy
Ehami,

[Lower Cemtite lime- Lower  Cerasite -
e e one, % of Celtites radioeus.

[Ubper  Productus Upper Productun . of Euphemur indicus. | Otocerss beds. | L. of Ophicerar titeti
T limestone. -

Episageccras Dalai

lz of Gioceras Wootoardi,

In this table the Otoceras stage is correlated with the upper Productus lime-
stone (zone of Euphemus indicus Noetling), although not one single identical specics
has been found in these two horizons, both of them rich in fossils belonging to
several olasses of invertebrate animals. The Meekooeras beds are considered as
equivalents of the lower Ceratite limestone, and of the thin bed at the base of the
Ceratite marls which is charaoterised by the presence of Meekoceras rotundatum
‘Waag. in large numbers. The main mass of the Ceratite marls, which in Noetling’s
interpretation include also the lower suhdlmmns of the Ceratite sandstone, as
defined by Waagen, and the Flemi Flemingi beds, sponds (o the
Hedenstreemia stage of 8piti.  With A, v. Krafft Noetling agrees in the corrclation
of the horizon of Sibirites in Byans with the upper Ceratite limestone (zome of
Stephanites superbus) in the Salt Range.

As is evident from the different conclusions arrived at by previous authors
there is still a idernble degree of inty about the ion of the lower
Triassic deposits in the Himélayas and in the Salt Rangc. The reason of this
difficulty is to be looked for in tho different lithological development of the beds in
the two regions, and in the shsenoc of all characteristic types of the Otocem bed
4. 8. in the Ceratite formation,

21
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The following table shows those species of ammonites, which are identioal or
nearly identical in the lower T'rias of the two areas, and whioh, consequently, must
be accorded most weight in a determination of the horizon of the beds to which
they belong.

HimAvLavas, Sart Ranek.
1 _\I«kwlwu’nulaplan-- Holenstramia bels . Heckocras preudoptanse| Zone of Kominckites oot
fatum v. Erafl latum . Krafit, (opmon: Conatite ~marls
Noetling).
3 Meckoeras o radiveum Lgwer diision, (probably V. radiveum Waag, - Podily ame of - Kon)
Wang, Meekocoras Lads). eolut
3. Meckoceras  disciforme Meokocerss beds . Gyronites ..,.u.w|-romo¢ beds of lower
i, (9 L’a-nu |...........° o
& Meekoceras of. discus  Meekocerns beds . . g Meckoreras discus Wang. | Zove of Celtites radiosus
Wasg. X | ng (ower Cemtite
1 imertone).
5. Rowinckitee Yudichthiva Nelenstremio bels . Aspidites ecolocns Wasg. Zone  of  Flemingites
Dica. | Flomingianus.
6. Kominelites alterammos Meckoses bds .+ Proptychites ammonoides Vssaof Ceratite marla
woides v aag. f
. Flemiggits Gricabacki Weleastramia beds . Flemingtcs Aemingianus Coratit sandetono s, o,
R, :
8. Kenndizcus rotula Wang. Tager o, by X rotuda Woag. . .,
9. Xenodiscus radians snd Mecko- 'x radians Waag. . Unknown.
Wasg.
. i
10. Xenodiseus lilangensis Moskoosrsbods . Prionolobus Buchianus do | Lower Ceratite  Nmestone,
A Kon. lower voglon.
i ]
1. Xewndiscus of: plicorus Lower division . Gyronites plicorue Wang. . Lower Cematite. limeston
Waag Towest bed, pmestone,
2. multilo- iabeds . Pe. multil Noetl..  Censtite narls (all
Satum Noctl, . | Ny o (el e
)
. Hedenarania - osin- Holomireaia bals ! Hetenstr,  Misoicsi Coratite mandeone s 1
wicsi Dien. i (Inl( Noetling).

[ sitirite s inde o Tu,mulb«l‘ of Chocolte  Ceratites (/) inflatus Bppes Coatite notope.
inflats mestone, Byans. ‘Wang,

The palicontological cvidenvo recorded in this table leads to the conclusion
that the Hedenstrmia beds, or more exactly the beds which contain the fauna of
the zone of Flemingites Rohilla, aro equivalent to the upper Ceratite marls (zone
of Koninckiles volutus Noctling), and to the Ceratite sandstone (Flemingites Flemin-
gianus beds). The upper Ceratite limestone is represented in the topmost beds of
the Chocolate Limestone in Byans, containing Sibirites, and probably also in the
bivalve limestone with Pseudomonotis himaica of Spiti. The Meekoceras beds of
the Him4layas probably correspond both to the lower Ceratite marls and to the
lower Ceratite limestone. This is indicated by certain faunistio affinities recog-
nized by Noetling. Among eight species identical or nearly identical with Salt
Range forms, four occur in the Ceratite limestone, two in the Ceratite marls, whereas
the stratigraphioal position of two is unkoown.
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The main layer of Otoceras Woodwardi was corrclated in my memoir of
1897 with the unfossiliferous shales and sandstones at the base of the lower Ceratite
limestone, and I still adhere to this correlation. There is, indeed, no Salt Range
fauna with which the rich fauna of the Otoceras beds s. s. can be directly cor-
related. As has been dewonstrated above, it is certainly younger than the upper
Preductus limestone or the zone of Euphemus indicus Noetl. There is not one single
identical species in the Otoceras beds and the Productus limestone, whereas there
is at least one speoies, Xenodiscus radians Waag., common to the Otoceras beds and
t.he Ceratite formation. But asthe lower Ceratite limestone must be included among

i of the Meck beds (zone of Mark, in Pain-
khlndn, of M. lilangense in Spiti), there is no group in the Salt Range to which
it could be referred, except the unfossiliferons rocks which, in the sections of Chidru
and Virgal, scparate the Productus limestone from the Ceratite formation.

The following tabular statement will show the relations of the lower Himé-
layau Trias with the Ceratite formation of the Salt Range :

SarT RANGE. ! Hiyiravas,

- '
Timestone . . - Zame of Sikiritce spiniger (only known in Byane).

£ Flemingitcs

| Iedenstramia beda.

Centite marls . Tpper division . . .
|

i
Tower di . N
—_ | Meckooerss bade.
Lowar Caratite limestons . .o )
Unfomiliferous lay snd shales . . . . . Otieros bele

Tpper Productus limestone -+ Kuling (Productas) shales.

The relations existing between the lower Triassio fauna of the Timglayas and
the Olenek beds of Northern Siberia appear to be less close than had heen antioi-
pated in 1897.  OF the two species previously oonsidered to he identical, Ceratites
(Keyserlingites) subrobustus v. Mojsisovics must be eliminated, as tho Himdlayan
representatives of Keyserlingites are neither identical with the Siberian forms from
the mouth of the Olenck, nor do they oocur in the lower Trias of Painkhanda and
Spiti. The identity of the scoond species, Hedenstremia Mojsisoviosi Dien., with
Hedenatremia nov, 8p.énd. ez aff. Hedenstrami v. Mojsisovics has heen questioned
by A. v. Krafft, but the very close affinity of these two forms can scarcely be
doubted.

There are also a few specics of Meekoceras and Xenodiscus, related more or less
intimately to forms from the Olenek beds, desoribed by E. v. Mojsisovics (especially
Xenodiscus rotula Waagen and X. Ayperboreus Mojs.), but the importance of
those affinities is certainly small in comparison with the marked differcnces between
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the predominating faunistio elements in the two regions. The total absence of
Dinarites, the leading genus of the Olenek fauna, in the Himdlayas must be es-
pecially mentioned. Noetling is cortainly right in assurning that there was mo
close connection between the Indo-Chinese and Siberian Triassio provinces, although
1 cannot agree with his correlation of the Olenek beds with the Himélayan Mu-
schelkalk.

Noetling’s correlation is based on the following reasons (Lethma Mesozoica,
Vol. I, Asiatische Trias, p. 200):—In the Himdlayas Ceratites subrobustus
occurs in the beds with Spiriferina Stracheyi of Muschelkalk age. The genus
Ceratites, which in the Olenck fauna is represented by several groups, does not
make its appearance at an earlier period than the Muschelkalk. The correlation of
the Olenek beds with the lower I'rias, advocated by E. v. Mojsisovics, must conse-
quently be abandoned in favour of a correlation with the lower Muschelkalk,

The only deposits in Arctic Slbcm, which Noetling is inclined to leave in the
lower Trias, are the brachiop g shales and ds of Tumul-Kaia,
although their age bas been considered as very doubtful by A. Bittner (Arktische
Tri L e. p. 136, Brachiopoden der alpiven Trias, Abhandl. K. K. Geol.
Reichsanst, XIV, p. 313)."

As a result of my examination of the lower Triassic and Muschelkalk
faunm of the Himdlayas it appears much more probable that the Olenek beds
correspond in age with the upper division of the lower Trias than with the
lower Muschelkalk. As has been explained in my momoir on the fauna of the
Himflayan Muschelkalk (Himal. Foss,, L. ¢. Vol. V, Pt. 2, p. 182), the Him4layan
types of Keyserlingites (group of Ceratites subrobustus Mn]:) aro not nlcnncal
with those from Siberia, their mode of d P showing di
remarkable even to justify the introduction of a new subgenus (Durgaites). The
stratigraphical position of the Indian Keyserlingites Dieners does not, consequently,
afford any clue as to the age of the Teiassio beds of Siberia containing Keys.
subrobnstus and its sllics. That Ceratites is not restricted to the Muschelkalk is
evident from the discovery of C. pumilio in thl. Hedenstraemia beds of Spiti. On
the other hand the presence of Xenodi: k , Aspidites, Hed: J
and Prosphingites, which are ely c istic of the lower Trias, peromp-
torily demands a correlation of the Olenek beds with the upper division of the
Himglayan lower Trias.

A strong argument in favour of a corrclaticn of the Olenck beds with the lower
‘Crias rather than with the Muschelkalk, is the remarkable kinship existing between
the faunwe of the Olenek beds and Columbites beds of Idaho. As has been stnte(l by
J. Perrin Smith (The Stratigraphy of the Western Amerioan Trias, 2um
von A, v. Koenen, Stuttgart, 1907, p. 400) the fanna of the
Columbites beds is closely allied with the Olenck fauna, three species being iden-
tical or nearly so. “Tt gives us a proof of the age of the Olenek beds, for

? In bia doccription of Triascic Brachiapods and Lamellibranchiata of the Ussuri distriet, A. Bitiner (Mém.
Com. Géol. 81, Pétersbourg, Vol. VII, Ko. 4, p. 84) with great resereo at the powsibility of a correltion
Of the Lingula sandstoner of Tawl-Kais with the lower Trinssio sandatones of V'alivoetok,
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the Idaho formation still contains some characteristic species, which lived in the
HMeekoceras epoch.”

A Siberian fauns, more nearly allied to the fauna of the Himéilayan lower
Trias than the fauna of the Olenek beds, has been discovered beyond the Sea of
Japan in the coast province of Eastern Siberia, near Vlidivostok in the southern
Ussuri district. This fauna contains representatives of the following genera of
ammonites :—

Dinarites 2 sp. 1

Xenodsscus (Danubites antes) 2 op.
Xenaspis 1 p.

Preudosageceras 1 sp.

ssuria 2 sp.

Ophiceras X sp.

Meckoceras  sp.

Proptychites 4 sp.

Thave oorrclated it with the Otoceras beds (in the wider sense), and later on with
the Meckoceras beds, whereas Frech (Lethzea Paleozoica, Vol. II, Pt. 2, Dyas, p. 639)
has assumed that two geological horizons are d in the Proptychites beds of
the Ussuri district, that Ussuria, Ophiceras and Pseoudosageceras came out of
Permian strata, while Meekoceras, Dinarites and Proplychiles came out of lower
Triassic beds. But this view has becomo untenable, sinoce all the gonera referred
to the Permian system by Frech have been found in beds of undoubted Triassio
age in North Amerioa by Lyatt and Smith.

The association of the genera enumerated above, as cxhibited in the fauna
of the Ussuri district, is characteristic of the lower division of the lower
Trins, Although one of the aramonites of this fauna is referable to Ophiceras,
Sakuntala Dien, as ¢f., I should prefer to assign it to the Meckocveras beds,
Meekoceras Varaha Dion., one of the chief loading fossils of the Ussuri fauna
and Dinarites minutus Waag, from the Ceratite marls of the S1lt Range, point to
this horizon.

Tho genus Otoceras is certainly absent from the Proptychites beds of
Viadivostok, netwithstanding Prof, Frech’s statement to the contrary. The species
described in my memoir, “Triadische Cephalopodent: der ibiri
Kuestenprovinz” (Mém. Comité wéol. St. Péte-sbourg, T. XIV, No. 3, p. 86,
PL. 111, fig. 2) as Proptychiles otoceratoides, cannot be united with Ofoceras, its
external part being broadly rounded, not acute, and its siphonal lobe being provided
with numerous aud coarse indentations.

A connecting link between the lower Triassic depusits of India and Eastera
Siberia is afforded by some fossiliferous beds which have been discovered at two
localities on Chinese territors. One of them, near Che-tze-kang in Yunnan, has,
according to Douvillé, yielded & small number of budly preserved gastropods and
ammonites, among them a species recalling Lecanites peilogyrus Wasgen. From
the second locality in the Semenow range (N. E. Tibet) discovered by Futterer,

* Including Dinarites minutas Waagen, io position is uncertain.
21
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mentions Op sp. ind., Xenodi 100, sp. (very nearly
allied to X. nivalis Dien.) and dmbites sp. ind. Although those scanty materials
cannot yet be assigned to definite horizons, they are of great interest as indicating
an extension of the ancient I'ethys across the high mountains to the N. and E. of
the HimAlayas towards the Pacific region.

On the eastern side of the Pacific Ocean deposits of lower Triassic age are
known from Idaho and California, where ahout 800 feet of shales and limestones
contain fossils charaoteristic of this epoch. The following data bave been obtained
by A. Hyatt and J. Perrin Smith,

In south-eastern Idako fossils were found at three localities ina bed of limestone
not more tian 15 feet thick. This is the fossiliferous horizon of the “ Meekoceras
beds,” discovered by Peale, the fauna of which was described by C. A. White in 1880
and assigned to the lower Trias. A fourth locality of fossiliicrous rocks was discovered
by R.S. Spence and J. P, Smith near Paris (Bear lake county). In the seotion at
Paris three fossiliferous horizons have been distinguished by J. Perrin Smith. The
lowest contains the fauna of the Mcekoceras beds. About 100 feet above this a
band of shales has yielded three specics of Zirolites, very nearly allied to Alpine
forms from the upper Werfen (Campil) beds. A fow feet above these “ Tirolites
beds,” a third fossiliferous horizon was found, containing Columbites parigianus, a
ropresentative of the family of Sibiritide, associated with a few other sp
ammonites, two of them identical with specics from the underlying Mcckocrras
beds. In Californin a thin hed of gray limestone in the Inyo range (Owens’ valiey)
has yiclded a rich harvest of Cephalopoda, a large number of specics, and most
of the gencra, being also common to the Meckoceras beds.

One of the results of the detailed palmoutological investigation of the
American Trias by A. Hyatt and J. Perrin Smith (Irinssic Cepholopod gonera of
America, U. 8. Geol. Surv. Prof. Pap. No. 40, Washington, 1903) is the intimate
ccnnection of the fauna of the Mcekoceras beds of California and Idaho with the
Jower Triassic faunze of Indin and Eastern Siberia. “ This fauna contains several
genera hitherto known only from the lower Trias of India and others previously
found only in tho Proptychites beds of Ussuri bay in Siberia.”

The analogies with the Himdlayan lower Trias are obvious from the following
list of species of Cephinlopoda, which must be considered as identical or very closely
allied :—

HiuiLaYas. NowTm AMERICA.
Weekoceras boreals Dien. Meekoceras boreale Dien.*
Veraha w  oracilitatis White,
» & ind. off. 2 »  pilatun Hyatt et Smith.
»  Holgsoni Dien. w  <f. Hodgaoni Sm.*
radiosum Wasg. w ¢ radiom Waag*
Sméthid v. Krallt. Prionolobus Jucksoni H. ct Sm.

3 The epecies marked * are quoted from the list publishedby J. Pevin Swmith In bis recent memoir, **The stratigraphy
of the Western American Triss (Festachr. zum 70, Geburtetage von A. . Koenon, Schwoiserbartsclor Vrlag, Stattgart,
1007, p. 394,397). O theve species oo ilustretions have Losn bitberto publisbod.
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Hrukravas. Nozra Ausnioa,
Ophiceras demin Oppel. Ophiceras Dicneri H, et Sm.

»  Sakuntala Dien. » ¢ Sakuntala Sm

»  gibbosum Griesh. w o giblosum Sm*

»  ptychodes Dien. »  Spencei H. et Sm,
Xenodiscus rotuls Waag. Xewodiscus Bittners H. ot Sm.

. Aimalayunus Gricsb. Danubites af. himalaganus Sm.*
Nansites hindostanus Dien. Nanwites Dieneri 1. et Sm.
Flemingites Rokitla Dien. Hemingites cf. Rohilla Sm.*

" Salya Dien. " cirrus White.#
Psendotageceras multilobatum Noetl. Pacudos. intermontanum H. et Sm.
Hedenstramia Mojsisoviesi Dien. Hledenstramia Kossmati H. ot S,

To these must be added the following American species from the Meckoceras
beds, which are identical with or very olosely allied to Salt Range forms from the

Ceratite formation :—
Sibirites tennistriatus Wang.%

s aff. kircino Waag.®
Meckoceras fulpuratum Waag.*
aff. radiato Waag.*
» aff. falcato Waag.*
Aspidites aff. Davidsoniano de Kon.*
Goniodiscus aoff. typus Wang*

The following genera and subgenern of ammonites are commion to the lower
Triassic strataof the Himilayas and of North America :—Meckoceras, Aspidites,
Koninckites, Flemingiles, Tirolites, Ophiceras, Pocudosuyererss, Xenodisors
Proptychites, Sibirites, edenstrania, and Nannites,

As regards the correlation of the three stages of the Amoricsn lower Trias wih
the four stages we have been able to distinguish in the lower Trias of the imd-
layas, it i rather dillicult to arrive at a satisfactory conclusion,

J. Perrin Smith himself in his last memoir (The stratigraphy of the West-
ern American ‘Urias, L ¢ p. 39%) no longer maintains the views emphasised
by Lin in his former publications. Tu his monozraph of the ‘Irinssic Cephalopod
genera of America (L. ¢. p. 19), the fauna of the Mcekoceras beds of California and
Idaho is veferred with certainty to the Ceratite marls and to the lower part of the
Ceratite sandstonc of the Salt Range. The Columbites beds are correlated with
the Olenek beds of Siberia and with the Hed ia beds of the Himdlayas.
In bis last memoir J. Porrin Smith olaims for the Tirolites and Columbites beds an
age younger than that of the Hedenstreemia stage of India. He insists on a great
"change in the faunal relations during the three lower Trinssic stages distingnished
in Western America. The fauna of the American Meekooeras beds shows an
intimate relationship to that of the Ussuri district and of Indis, but none with
those of the North Siherian and Mediterranean regions. During this epoch the open
connection of the American lower Trias was with India through the Ussuri district,

1 The species marked ® are quoted from the list publishal by J. Perrin Smith fu bis roceat memoir * Tho by
of tho Waorlern American Trias (Festaclr. #um 70, Goburistago von A. v. Koenen, Schweizerburticher Verlag. Stategar,
1907, p. 304, 897). OF poci i '
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China, Tongking and uorth-castern Tibet, whenco lower Triassic fossils have
been described by Schellwien, but not through the boreal region. In sharp contrast
to these Asiatic affinities of tho Mcekoceras beds, the fauna of the Tirolites beds is
decidedly the same as that of the upper Werfen or Campil beds in the Mediter-
rancan region. “ Nothing comparable to it has been found in Asia, and it is
probable that during the upper Werfen epoch there was some other conneotion
between the American and Mediterranean regions than through India. But this
incursion of Mediterranean forms was only sporadic, for in the overlying
Columbites beds, 15 metres higher up  the fauna is no longer Mediterranean in
charaoter.”” J. Perrin Smith considers it to be in the main a boreal fauna closely
allied with the Olenek fauna, but still containing some characteristic species which
lived in the Merkoceras epoch,

From the discovery of a Mecditerranean fauna in the Tirolites beds, J. Perrin
Smith infers that the American Mecekoceras beds must be older than the Campil
beds of the Alps, and that the Hedenstremia beds of India, which had no
faunistic relations with the Mediterranean region, must also be placed lower in the
sequence and considered as eq of the Meck beds of Idaho and of the
Scis beds of the Alps.

An analysis of the Indian and American ammonites of lower Triassic age
which are cither identical or very closely allied, clearly shows that the fauna of
the American Meekoceras beds has relations not only with both the faunwe of the
Meckoceras and  Hedenstremia beds of the Himdlayas, but also contains
equivalents of the Ophiceras zone of the Otocoras beds in Spiti, as is indicated by
the prosence of Opbiceras Dieneri, O. Spencei, 0. cf. Sakunlala, O. cf. gilbosum,
and Meckoceras of. Iodgsoni. The association of these specics with undoubtedly
Trinssic elements in North America is a very strong argument against a refercnce
of the Indian Otoceras beds to the Permian system.

The majority of the species points to a corrclation of the Meckoceras beds of
Idako with the Limdlayan Meckocoras beds, including the Ophiceras zone of the
Otoceras stage, but there are also some close relationships with the fauna of the
Hedenstreemin beds.  In this respect we bave to refer to the speeific similarity of
Hedenstremia Mojsisovicsi and I. Kossmati, of Pseudosageceras multilobatum
and Ps. and of the ives of the groups of Flemingites
Rohilla snd Fl. Salya, both in the Indian and American regions.

The species of Sibirites in the Meekoceras beds of the Inyo range, California,
represent a type which, in tho Salt Range, is exclusively characteristio of the
highest zone of the lower Triassic (Scythian) series, viz. the upper Ceratite limestone.

It must be admitted that, according to the state of our knowledge at the time,
J. Perrio Smith was perfectly justified in considering the Hedeustremia beds as
older than the Tirolites beds of Idaho with their remarkable incursion of Mediter-
ranean clements. It is, however, evident from the present memoir, that this incur-
sion of Mediterrancan forms was not restricted to America, but may also be

* In “Trisssic Cephalopod geners of America ” (i c.p. 19) the distanco betwoen the fousiliferous layers of the
Tirolites and Columbites heds in the section of Paris is estimatod at o fow Leot only.
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noticed in the Himdlayan region, although in a lesser degree, We cannot therefore
any longer reject a correlation of the Tirolites beds with the higher beds of tho
Hedenstramia stage. The close relationship existing between the scanty fauna
of the Columbites beds, the youngest subdivision of the Seythian series in Idaho,
with the lower Trias of tho Himdlayas, gives us ample proof of the corractness of
this correlation. Among eleven species of ammonites four are closely allied to
Indian species i—

Hixsravas. Ipamo.
Meekoceras Smithii v. Kraftt. Prionolobus Jucksowi H. et S.
» . ind. aff. pilato. Mcekoceras pilatum 1. ot S.
Opliceras ptychodes Dien. Oph. Spencei 11. et S.

Paeudosageceras mubtilohatum Noetl. Ds. intermontunum H. et S.

The Himdlayan aflinitics decidedly predominate even over those with the
Olenck fauna, the importance of which has beeu strongly emphasised by J. Perrin
Sith.

It may thercfore be assumed with tolerable certainty that the Hedenstreemia
beds of the Himdlayas comprise the whole of the upper divisions of the American
lower ‘Trias, and are not inferior in age to the Tirolites beds of Idaho.

The horizon of Rhynchonells Griesbachs had been regarded as the base of the
Musobelkalk by Gricsbach, Bitiner and by myself. But in 1904 IL. 1I. llayden
(Geology of Spiti, Mem. Geol. Surv. of India, Vol. XXXVI, Pt. 1, p. 68), on the
strength of A. v. Kraft's authority, correlated it with the lower Trias, in which he
even included the nodular limestone (Niti limestone, Noctling) uaderlying the
horizon of Spiriferina Stracheyi Stol, in the classical sections of Painkhanda and
Spiti.

? This correlation was based on the following reasons :—From two horizons—one
of them six inches above the bed with Rhynchonelle Griesbachi, the other about 30
feet abovo it in the middle of the Niti limestone—two fragments of ammonites wero
collected by Hayden in 1901, One of them was referred by A. v. Krafft to Ceratites
pumilio, the other o Tirolites ingt dus, both speeics characteristic of the
Hedenstremia beds of Spiti. On the strength of theso discoverics the boundary
line between tho lower Trias and the Muschelkalk is drawn by Hoyden and
A. v. Krafft at or above the raiddle of the nodular limestone (Niti limestone). The
lorizon of Rhynchonella Gricsbacki is quently included in the lower Trias.

My examination of the poorly preserved fossils from tho Nitilimestone of Muth
has not confirmed A. v. Krafit’s identifications. Tho speoies of Ceratifes, badly
preserved as it is, must at all events be separated from C. pumilio, as has been
demonstrated in the description of the latter specics. The second fragmont caunot
even be refcrred with any probability to the genus Tirolites. Its systomatic
position i8 very doubtful. The scanty fossil materials collccted by Haydon are
therefore not suflicient to serve as proof of astratigraphical correlation of the Niti
limestone with the lower L'rias,

On the otber hand the only specics of ammonite known from the beds with

2K
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Rhynchonells Griesbacls, viz., Sibirites Prahlada Dien., ranges from this horizon
into the beds with Spiriferina Stracheyi, of undoubted Muschelkalk age. This
fact is decidedly in favour of grouping the beds with Rhynchonells Griesbachi
with tho Muschelkalk, not with the Scythian serics.

Noctling (L«.tlm;:u Masozonea, Vol L. Asiatische Trias, p. 149) includes tho
horizon of Rhynch bachi in the cd ia beds, because lithologi-
cally it agrees botter with thom than with the overlying Niti limestove. But this
argument is only valid for the Spiti sections, not for Byans, where a sharp litholo-
gical boundary occwrs between the Chocolate Limestone with Sibirites spiniger and
the light grey limestone containing Rhynchonella Gricsbachs.

Special importance must be attributed to the fact that equivalents of the
zone of Stephanites superbus, the highest lower Triassic zone of the Salt Range,
have been found in the topmost beds of the Chocolate Limestone of Byans (horizon
of Sibirites spiniger) below the horizon of Rhynchonella Gricsbacki. To tho latter
horizon its proper place must conscquently be assigned at tho base of the
Muschelkalk.




EXPLANATION OF PLATES.

PLATE L.

Fig. 1 MEEKOOERAS LILANGENSE v. Krafft. Lilang, Spiti, Meekoceras beds, coll.
v. Krafft.

»s 2a,8,c d  MEEKOCERAS LILANGENSE v. Krafft.

S. of Po, Spiti, lower division of
the lower Trias, coll. Hayden.

y» Ba, b MEEKOCERAS LILANGENSE v. Krafft. Lilang, Spiti, Meekoceras beds, coll.
v. Krafft.

» Aa, b MEEKOCERAS DISCIFORME v, Krafft. Lilang, Spiti, Meekoceras beds,
coll. v. Krafft.

2 ga, B }MEEKOCERAS LILANGENSE v. Krafft. Lilang, Spiti, Meekoceras beds, coll.

:; 7 v. Kraift.

»» 8ayb,¢,d  MEEROCERAS RUGOSUM v. Krafft. 1 mile N. of Lilang, Meekoceras beds,
coil. v. Krafft.

»  9a, 0 MEEROCERAS CF. kRaDIOSUM Waag., S. W,

of Gaichund, Spiti, lower
division of the lower Trias, coll. Hayden.
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PLATE IL

MrekocEras LINGTIENSE V. Krafft. 1 mile N, of Lilang, Meekoceras
beds, coll. v. Krafft.

MeEroCcERAS VARAHA Dien. 1 mile N. of Lilang, Meekoceras beds, coll.
v. Krafft.

MEeEkocERAS VARAHA Dien, Kuling, Spiti, Meekoceras beds, coll. v.
Krafft.

MEeekocERAS VARaHA Dien. Sutures of Diener’s type-specimen (Pl. VI,
fig. 1).

MEeekockrAs Varana Dien. Sutures of Diener’s type-specimen (P1. VII,
fig. 6).

MEEkOCERAS BOREALE Dien. Sutures of Diener’s type-specimen (Pl. VII,
fig. 1).

Mzekoceras Kyokricum v. Krafft. 5 miles S. of Ensa, Spiti; lower
division of the lower Trias, coll. Hayden.

MeekocEras Hopeson: Dien. Diener’s type-specimen from the Shalshal
Cliff. (PL VI, fig. 1).
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PLATE III.

MeekocErAs soLITARIUM v. Krafft. 5 miles 8. of Ensa, Spiti, Heden-
stremia beds, coll. Hayden.

MEeekocErAs Hopesonr Diener. Diener’s type-specimen of KoNINCEITES
Viparsua (Pl VII, fig. 9) from the Otoceras beds of the Shalshal
Cliff.

MeekocErAS JoLINKENSE v. Krafft. Lilang, Spiti, Meekoceras beds,
coll. v. Krafft.

MEEKOCERAS NOV. sP. 1INn. Khar, Spiti; lower division of the lower
Trias, coll. Hayden.

MEEKOOERAS DISCIFORME v, Krafft. S. E. of Muth; lower divicion of
the lower Trias, coll. Hayden.

MEeegRoO®RAS DISCIFORME v. Krafft. 5 miles S. of Ensa; lower divison
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