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BY
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INTRODUCTION.

. The existence of triassic beds in Spiti was first established by the examination
of Dr. Gerard’s collections by H. F. Blanford in 1863, who described two species of
Ammonites, dmmonites (Ptychites) Gerardi and Ceratites himdlayanus, belonging to
genera frequertly met with in the Alpine Muschelkalk.!

A large collection of Ammonites was brought from the triassic rocks of Spiti
by the brothers von Schlagintweit in the years 1854 to 1857, and described by Oppel
in 1865.> It was proved by Guembel® and Beyrich* that this fauna was also
entirely of Muschelkalk age,

The presence of fossiliferous beds of upper-triassic age, younger than the
Muschelkalk in Spiti, was first recorded by Stoliczka. His survey of Spiti in 1864
enabled him to give a rough outline of the stratigraphy of the Himélayas® In the
triassic system he distinguished only two sub-divisions, the Lilang series and the Para
limestone, regarding the former as upper Trias and the latter as rhsetic—using
both expressions in tie sense originally employed by F. v. Hauer. He believed that
the upper Trias rested immediately on carboniferous rocks, and failed to recognize
the lower T'rias and the Muschelkalk. As has been explained hy Hayden (Mem.
Geol. Surv. of India, Vol. XXXVI, p. 61), Stoliczka’s conclusion was chiefly based on
the examination of an imperfect section near Kuling, where he found the Productus
shales of anthracolithic age overlain by triassic beds with Daonelle Lommels.

Considering the imperfect state of our knowledge of triassic Cephalopoda at the
time of Stoliczka’'s survey, it is not surprising to find that his interpretation of the

' H. F. Blanford.—~*On Dr. QGerard’s collection of fossils from the Spiti valley in the Asiatic Society’s
Mosenm.”" Journal Aeistic Sre. of Bengal, 1863, No, 2, pp. 121-138.

* 4. Oppel.—~+* Usber ostindische Fossilrests aus den secundaoren Ablagerungen von Spiti, ete.” Pakeontolo~
gisohe Mitteilungen aus dem Museum des Kgl. bayrischen Staates I, p. 267.

3 0. v. Guembel.— Sitzgsber. bayr. Akad, d. Wissensch. Muenchen, pp. 348-366.

4 E. Beyrich~" Ueber einige Cephalopoden aus dera Muschelkalk der Alpem, eic.” Abhandl. Kg'. Akad. &
‘Wissensch. Berlin, 1866, No. 2, pp. 105-179.

8 B, Stoliczka~—Mem, Geol. Surv. of India, Vol. V, Pt. 1, pp. 36-65.
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triassic Ammonites of the Himdlayas was far from being correct, and that both
Muschelkalk and upper-triassic types had been indiscriminately mixed together in
the fauna of his so-called “ Lilang series.” Of the numerous species of Cephalopoda
described by Stoliczka the following only have been proved by E. v. Mojsisovics to
be of upper-triassic age :—

Arpadites Strackeys Mojs. _ oo gl
Rimkinites Nitiensis Mogs. } = Ammonites floridus Salter et Stoliczka.

Foraddisites i el ) = 1 Gaptas St

Considerable progress was subsequently made by C. L. Griesbach,! who in 1863
revisited Spiti and succeeded in recognizing the lower Trias and the Muschelkalk.
But his short visit added very little to our knowledge of the faunse of the upper-
triassic rock groups. .

The detailed survey of Johdr and Painkhdnda by C. L. Griesbach, and the large
collections obtained hy the Diener expedition in 1892 from all the fossiliferous
triassic beds of the Bambanag and Shalshal cliffs, for some time removed the
classical area of Spiti to the hackground.  Thé c¢xamination of upper-triassic
Cephalopoda carried out by E. v. Mojsisovies * proved the carnic age of the few:
Ammonites quoted by Stoliczka from the upper Trias of Spiti. The examination of
the Brachiopoda and Lamellibranchiata by Bittoer® led to more important results.
He established the occurrence of the true Daonella Lommeli Wissm. in the triassic
deposits S.-E. of Muth, and thus proved the presence of the ladinic stage in the
Himalayas. In the upper Trias of Spiti he was able to distinguish three fossiliferous
horizons with widely distributed faunze, namely, the fauna with Daonella indica
(Kuling, Khar), the fauna with Spiriferina Griesbachi (Kuling, Kibber, Manirang
pass), and the Megalodon-fauna of the Para limestone of Stoliczka with Megalodon
cullridens and Dicerocardium himdlayanum.

In 1898 II. Hayden was deputed to Spiti to make a detailed systematic
survey of the whole area. The work was continued by him, accompanied by the
late Dr. A. v. Krafft, in 1899, aud finished during the summer of 1901. The strati-
graphical results concerning the triassic rocks, based on the study of numerous
sections and on the examination of large collections, were published in the
General Report of the Geological Survey of India for 1899-1900 by A. von
Krafft, and in the Memoirs, Vol. XXXVI, Pt. 1 (pp. 60-84), by H. Hayden. The
fossils of upper-triassic age were examined by A. v. Krafft as far as they appeared
to be of stratigraphical importance.

In the triassic rocks following above the Muschelkalk group, a large number
of subdivisions as given below were distinguished by those anthors:—

The topmost beds of the Muschelkalk, containirg a fauna of ladinic age, pass
gradually into shaly beds with Daonella Lomme's Wissm. and with numerous

206 ézg’ L. Griesbach.—* Geology of the Central Hiwalayas.” Mem. Geol. Surv. of India, Vol. XXIII, pp.

? « Upper-triassic faune of the Himdlayas.” Paleont. Indica,ser. XV, Himéalayan Fossils, Vol III, Pt. 1.
? Himdlavan Foss, L. ¢., Vol I1I, Pt. &,
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Ammonites characteristic of the ladinic stage. Immediately above this group of
shaly beds is the hard, dark Daonelia limestone, containing few fossils, among them-
being Daonella Lommeli and Daonetla indica Bittn. The entire thickvess of the
ladinic stage in Spiii is about 300 feet.

The Daonella limestone is overlain by beds containing faunee of carnic age.
‘these beds fall into six subdivisions. The lowest—Halobia limestone-—is a continua-
tion of the dark Daonella limestone, but it has been separated as a distinet sub-
division, owing to the absence of Duonelle and to the presence of Halobiw either
identical with or nearly allied to M. comata Bittn. and Halobin fascigera Bittn.

The Halobia limestone is overlain by a thick series of soft groy shales, among
which two fossiliferous horizons were discovered. The lower, occurring immediately
ahove the Halobia limestone, yielded Joannites cymbiformis Waulf., the upper,
occurring at about 300 feet above the base, is rich in brachiopoda, including
Spiriferina shalshalensis Bittn. and Rhynchonella laukana Bittn,

The grey shales pass gradually into a limestone containing brachiopods and
bivalves. A little higher in the series a band of nodular limestone contaius

- Ammonites, chiefly belonging to the genus ZF'ropifes. This horizon has been
correlated with the Tropites limestone of Kalapani by A. v. Krafft, and is considered
as an equivalent of the zone of Tropites subbullatus of the Mediterranean provinee.
A series of dark splintery limestone, containing Parajuvaviles, has been included
in the Tropites beds by A. v. Krafft. The uppermost beds of the series containing
Parajuvavites pass gradually into a mass of dolomitic limestones with few and
badly preserved fossils, among which are bivalves characteristic of the upper-carnic
stages. The thickness of the carnic beds in Spiti amounts to nearly 2,000 feet, or
roughly three times the thickness of the corresponding beds in Painkhdnda and Joh4r.

Above the dolomitic limestone with Halobia cf. superba Mojs. and Daonella
of. styriaca Mojs. of upper-caruic age, a rapid change takes place in the lithological
ebaracter of the heds. The noric (juvavic) series consists of two thick rock-groups.
of caleareous shale, separated by a massive coral limestone, and overlain by brown
and white quartzites,

Inthe lower shaly group two fossiliferous horizons have been discovered by A. v.
Krafft. The lower, containing Hauerites 8p. ind. and Paratibetites cf. Tornquisti
Mojs., is correlated with the Hauerites beds of the Bambanag section (zome of
Clydonautilus Griesbachs Mojs.), the upper one, rich in Ammonites belonging chiefly
to the geous Juvavites Mojs., is considered as an equivalent of the Halorites beds,
“ from which they differ, however, by the apparent absence of both Halorifes and
Parajuvavites, neither of which genera has been found at this horizon in Spiti.”

In the coral-limestone Spiriferina Griesbachi Bittn. is a characteristic leading
fossil. Comsequently Dr. A, v. Krafft believed that this limestone represented the
“limestone with Spiréiferina Grieshachi >’ of the Bambaunag section.

The upper shaly group is rich in bivalves and Brachiopoda. The brachiopod-
fauna is almost identical with that of the coral limestone, but among the bivalve

Monotis salinaria Schloth. is the most characteristic species.
B 2
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The Monotis beds (upper group of calcareous sbales) are overlain by a quartzite
series including limestones and shales with Spiriferina Griesbachs Bittn, and dula~
cothyris Joharensis Bittn. This quartzite series, one of the most characteristic and
constant horizons of the upper I'rias of Spiti, was also found in the Bambanag section
by A. v. Krafft, where it follows immediately above the Sagenites beds. A correla-
tion of the Monotis shales of Spiti with the Sagenifes beds of Painkh4dnda appears
therefore justified, although Monolis salinarte has not been found in the Bambanag
and Shalshal cliff scetions.

The beds above the quartzite sexies are of very uniform lithological cbaracter.
They consist of dolomitic, thin-hedded limestones of black or grey colour,
having a thickness of roughly 2,300 feet. They inciude representatives of the
Dachsteinkalk of the Eastern Alps, of the Lias and Oolite. In the lower part of this
enormous mass of limestones immense numbers of Megalodon and Dicerocardium
were found. About 370 feet below the top of the limestone mass a specimen of
Stephanoceras coronatum Brug. was discovered by A. v. Krafft. Since there is no
traoe of unconformity in the limestone series, but every evidence that the passage
into the upper-jurassic Spiti shales is a perfectly gradual one, the series must include
rheetio, liassic, and oolitic elements. The discovery of Spiriferina obtuss Oppel, 800
feet above the quartzite series, points to Lias; but no rhetio fossils have, so far, been
recognized,

The following table exhibits the seyuence of beds between the Muschelkalk
and the Spiti shales, as given by H. Hayden and A. von Krafft : —

g
]

Stages. Rock-gronps, 'l:?;:: . Fossiliferous Horizone. co"i:g?:frg ;fd' 1a
Feet.
Upper Jorassic | Spitt shales q 500 Spiti shales,
Olite. Stephanoceras coronatum Erug. about | Sulcacutus beds.

1,900 feet above base.

Sotriferina of. obtusa Opp. 900 feet
Lins. Grey apd black, thin- | 2,300 above base,
bedded limestooes.

Rhetic AMegalodon and Dicerocardium (Para | Dacbsteinkalk.
’ limestone).
Quartzite series . A 330 ! Anlacothyris Jokerensiz Bittn. Qnuartzite series.

Spiriferina Griesbachi Bitto.

—_——

Morotis abales (sands| $00 | Monotis salinoria Sohloih. Sagenites beds.
Nort cynvier]  and shals Hwestones). Spiriferina Griesbacki Bittn.
Norie (Juwvic) d Aulacothyric Joharensie Bitto. .
Distiehites DoV, 8p.

Coral limestope . . 100 | Spirifersaa Grieshucht Bitto, Limestone with Spirse
Jerina Griesbachi,
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| = -
Stages. Rock-groups. : ?:::f’ Possiliferous Horizons. i 00”?‘5;1?:36‘:“ n
S N _— |
! Peet. ! I’
Novie (I svavic) | Javavites shales {sandy | 500 | Uppor borizon with Juvaeifes dfv. sp., . Halorites beds,
—contd. | wod shaly limestone). Whetites ef. Ryallc Mojs, Para-!
i tibetites Turnquisti Mojs., ete.
| Lower torizon with Hauserstes <p., ! Hanerites beds.
i Paratibetites ¢f. Torngquisti Mojs. !
i Dolomitic Jimestone 300 | Halobia ¢f. superba Mojs.
X Daonella of. styriaca L{:jo.
i Lima ¢f. austrueca Mojs.
: i —
‘Ithk, splintery lime-i 200 | Parejuvaoites sp. ind.
stone and ealeareous
1 shale.
! R L Hovizon of Halobia
comat Bittn.
Carnic. Trepites beds (modular| 18 | Clydonautilus Geiesbacki Majs. 1 {Daouelis beds.)
! limestone). Iropites of. subbullatus Haner. i
- Brachiopod limestone .| 400 | Undermentioned  Bracbiopoda »nd
! i Lamoellibran chiate,
E Grey bede (shalee with! 536 | Speriferina shalehalensis Bittn. 30v
! Jimestone bauds). eet above base,
Joannites cymbiformis Walf, near base.
Hard, dnvk Jimestone 140 | Halobia ¢’. comala Bitto,
] Halobiu ef. fascigera Eittn.
, ! - e Horizon of Daonella
' | : indica Bittn. end
o . 145 | Duoneila indica Bittn. Treama toorinue
Ladinie. | ' Daonells Lommels Wisem, limesrone.
i |
Daovella shales 160 | Daonella Lommeli Wiesm. Pasrage beds.
i Protrackyceras Archelaus Lbe.
Anisic. Upper Muschelkalk . Y26 Topmost beds with adinie foesils. Upper Muschieiknlk.
i . Piychites rugifer Opp. Ceratites
, I Thuillers Opp.

It is evident from this table that the upper-risssic beds overlying the

Muschelkalk are of great thickness in Spiti, and contain even a larger number of
fossiliferous horizons than do the sections of the Central Himélayas of Kumaon and
Garbwal examined by C. L. Griesbach and by myself. On the other hand, large and
representative faune are rare. There is no upper-triassic fauna known from 8piti
which could bear comparison with the fauns of the Halorites limestone of the
Bambanag secticn, or with the Tropites limestone of Byans. The majority of upper-
triassio horizons in Spiti are poor in fossils, and the fossils themselves are often
badly preserved or fragmentary. Some compensation for this is found in the
eXistence in Spiti of a smail vumber of horizons rich in fossils bitherto unrecorded
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from the Himélayas. It is the ladinio stage especially which has yielded an interest-
ing fauna closely allied to the homotaxial faunse of the Alpine region.

The rich collections made in the upper-triassic rocks of Spiti in 1898 and 1899
were examined by A. v. Krafft as far as they appeared to be of stratigraphical
importance. A large number, however, were lef} undetermined. Owing to
the sudden death of Dr. A. v. Krafft the triassic fossils collected by Hayden in the
summer of 1901 also remained unexamined. All those collections, comprising the
ladinic, carnic, and noric faune obtained from Spiti since 1898, were submitted
to me for examination. My work has been facilitated by the preliminary studies
of A. v. Krafff, but the most difficult part, the description of new species of
brachiopods and bivalves, and the determination of the Ammones leiostraca, has
entirely devolved upon me.

In the description of such species as bave been examined by A. v. Krafft, the
original determination, based on his labels and somewhat scattered mnotes, will
always be quoted. The descriptions themselves have been disposed in this memoir
according to different horizons, and the plates have been so arranged that illustra-
tions of fossils from the same rock-group are included in one plate. This treat-
ment of fossils according to their stratigraphical horizon will enable the reader to-
get a better view of the palaontological character of every well-established horizon
possessing a distinet fauna.

I.—FOSSILS FROM THE LADINIC STAGE.

(TorMoST BEDS OF THE MUSCHELKALK GROUP, DAONELLA SHALES, DAONELLA
LIMESTONE.)

A. v. Krafft’s examination of the fossils collected from the topmost beds of the-
Muschelkalk group and from the overlying heds has proved the existence of a
rich fauna of Jadinic age in Spiti. '

Besides Daonelle Lommeli Wissm., Daonella indica Bittn, and Spérigera
hunica Bittn., the following species of Cephalopoda have been enumerated by A. v..
Krafft (General Report, Geological Survey of India, for 1899-1900, p. 208) :—

Joanniles cf. cymbiformis Walf,
Proarcestes bicsnctus Mojs.

Ceratiles nov. 8p. aff. himdlayano BIfd.
Arpadites cf, Strackeys Mojs.
Rimkinstes Nitiensts Mojs.
Hungarites nov. sp, ind.

2 aff. Mojsisoricss Boeckh,
Prolrachyceras Archelans Lbe,
» aff. ladinum Mojs.

Gymniies Ecks Mojs.
Ptychites Gerards BIfd, ( = P. posthumuns Mojs.)
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All the specimens mentioned by A. v. Krafft under the above names are before
me, and besides these another series of examples, which had not then been deter-
mined by this author.

ECHINODERMATA.

CRINOIDEA.

TRAUMATOCRINUS sp. ind, PL II, figs, 12, 13.

1889. Trasumatocrinus 8. v. Woehrmann, Die Fauna der sogeaannten Cardita und Raibler Bchiobten, Jahrb.
K. K. Geol. Reichsanst., XX XIX Bd., p. 180, Taf. V, fig. 7.

The presence of the genus Traumatocrinus (=Porocrinus v. Dittmar) in the
Daonelia limestone of Spiti is of special interest because it is strongly in favour of
a correlation of this rock-group with the crinoidal limestone of the Shalshal clift
where Traumatocrinus is the chief leading fossil.

Fragments of stems have been collected in the Daonella limestone near Kigid
and W. of Lilang. ‘I'hey closely resemble the forms illustrated by K. v. Dittmar
(Benecke’s Geognost. palsont, Beitraege, Bd. I, Taf. XX, figs, 1, 2) and by
S. von Woehrmann, The segments of the column are circular, very narrow, and
joined together most intimately. Their surface exhibits the cross-shaped orna-
mentation characteristic of the genus 7Trauwmatocrinus. The points of fusion
between the two systems of lines are marked by circular pores, corresponding
to the terminations of numerous funneis which intersect the joiunts at regular
iutervals,

I bave not succeeded. i getting a clear view of the surface of a joint with its
radiating furrows and numerous canals, the rhombohedral cleavage invariably
‘interfering with any attempt at separating the joints along their original base.

BRACHIOPODA.

SPIRIGERA HUNICA Bittn. Pl II, figs. 9, 10.

1899. Spirigera kunica Bittner, Himalayan Foss,, Vol. III, Pt. 2, p. 31, Pl VI, figs. 8-18.
1600. Spirigera hunica A. v, Krafft, General Report, G eol. Surv. of India, for 1899-1900, p. 210.
Spiréigera hunica has been described by A. Bittner from the beds with Daonella
‘indica of the Shalshal cliff and from Dogkwa Aur encamping ground in Tibet.
1t bas also been found in Spiti at several localities by H. Hayden and A. von
Krafit. )
Two specimens belonging to the typical form have been illustrated in figs. 9
apd 10. My materials are not large enougli to add anything of importance to
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Bittner’s description. Three specimens were sacrificed in vain in attempting to.
make the internal characters visible. No traces of spiral comes, crura or
primary lamellee have been found. The identification with Spérigera is nevertheless
pretty certain, both on account of the shape of the beak with its terminal aperture
and of the decidedly fibrous structure of the shell, the fibres converging towards the
front in the median plane. There is a considerable thickening of the shelly sub-
stance in the apical region. This feature is in favour of assigning our species to
Pezidella, but a decision on this question cannot be given owing to the lack of
examples with their internal characters preserved.

Dimenstons.
Fi1a. 9. F1e. 10.

Entire length of the shell . . . 160 mm. 14 mm.
» breadth 3 9 » . . . - . . 145 » 13 »
Lengtl of the dorsal valve o . . . . 4, 12,

Thickness of buth valves . . . . 10 9

Locality and geological position: Topmost beds of Muschelkalk.—DBanna
encamping ground, Thanam valley ; S.-E. of Muth.
Daonella shales.—N. of Po, W. of Lilang.

RaynxcroNkrLa cf. RiMkINENsIS Bittner. Pl IT, fig. 11.
1899. Rhynchonella Rimkinensis Bittner, Himalayan Foss., Vol. I1I, Pt. 2, p. 33, Pl VI, fig. 19.

This species has been established by Bittner for the accommodation of a single
specimen from the Traumatocrinus limestone of the Shalshal cliff. A specimen of
Rhuynchonella from the Daounclla limestone W. of Lilang is nearest in relationship
to Rhynchonella Rimkinensis, although their specific identity remains uncertain.
My example agrees with Rh. Rimkinensis in its equivalve shape, in the presence
of high, vertically flattened lateral hinge margins and of a broadly expanded frontal.
lobe to whicb five little short folds belong. 'The beak is very small and pointed,
Characters of difference are the greater width and smaller thickness of the present
example. In both characters it approaches more closely Rh. -kalophila Bittn.

No intermediate shapes between the type from the Shalsbal cliff and the
present specimen being kuown, the latter can be referred to Zhynchonella
Rimkinensis as cf. only.

RuEYyNCHONELLA cof. TuEOBALDIANA Stol. Pl. 1I, fig. 8.

1865. Rhynchonella Theodaldiana Stoliczka, Mem. Geol. Surv. of Indis, Vol. V, p. 41, Pl. I1I, fig. 10.
1899: Rhzuckonella 1'heobaldiana Bitiner, Himélayan Foss,, Vol. 111, Pt. 2, p. 17, PL. V, fig. 15.
Stoliczka’s type-specimen of this species is an imperfectly preserved and crushed
example from Muth of doubtful geological position. From the Daonella shales E.
of Muth a specimen of Rhynchonella is before me, resembling closely Rh. Theobald-
funa, especially in the presence of a tongue-shaped frontal lobe, which is bordered
by acute lateral margins. The front is provided with two small, short folds.
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Stoliczka’s type-specimen is too badly preserved for establishing its specific
identity with the present example.

LAMELLIBRANCHIATA.

DaoxNerra Lommerr Wissm. Pl ITI, figs. 1-5.

1841. Halobia Lommeli Wigemann, in Wissmann und Graf Muenster, Beitraege zur Geognosie und Petre-
factenkunde des sitdoestlichen Tirol, p. 22, Taf. X VI, fig. 11.

1858, Posidonomya Lommels Stoppani, Petrifications ' Esino, Paléont. Lomb., p. 93, Pl. 17,fg. 8.

1874. Davnella Lommel: E.v. Mo)sisovics, Die triadischen Pelecypodengattungen Halobia und Daonells,
Abhandl. K. K. Geol. Reichsanst,, V1I, p. 19, Taf, 1I, fgs. 13, 14

1892. Halobia Lommeli Rothpletz, Die Perm-Trias und Juraformation auf Timor-und Rotti, Palwonto-
graphica, 39 Bd.,, p. 93, Taf. XIV, figs. 11, 12.

1898. Halobis Lommeli Salomon, Geologische und Palmontologische Studien tber die Marmolada,
Palwontographiea, 42 Bd., pp. 83, 114, 154, Taf. V, figs. 2, 2.

1899. Daorella of. Lommeli Bittner, Himdlayan Fos, Vol. 111, Pt. 2, p. 33, Pl. VI, fige. 1, 2.

1909, Daonella Lommeli A. v, Brafft, General Report, Geol. Surv. of Iudia, for 1899-1900, pp. 212, 213,

1901. Daonella Lommeli Bittver, Lamellibranchiaten aus der Trias des Bskonyerwaldes, Resultate der
wissenschaftl, Erforsohg. des Balatonsees, I. Bd. L. Th. Paleont. Anhaog, Badapest, p. 102.

The oecurrence of Daonella Lommelé in Spiti bas been established by Bittner,
who referred two valves from the beds overlying the Muschelkalk near Muth (coll.
Griesbach) to this species. Large materials have been collected by H. Hayden and
A. v. Krafft from various lccalities. Their specific identity with the Alpine
Daopella Lommeli may now he said to be indisputable.

Of the thin shelly substance fragments only have been occasionally preserved,
But numerous natural casts of the outer and inner sides of both valves are before
me, giving an exact picture of the outlines and surface of the shell. As in the
Wengen beds of Southern Tirol the casts are, as a rule, found packed together so
closely that it is very diflicult to extricate an unbroken specimen from the large
number of confusedly imbedded examples. The slab of rock illustrated in fig. 1 is
a good instance of this mode of preservation. The outlinés are rarely complete.
They have been drawn from the plaster cast of a left valve infig. 4. The difference
between this specimen and the type from Wengen, illustrated in P1. II, fig. 18, by
E. v. Mojsisovies, is insignificant, The hinge-line is a little less broad and the
position of the umbo is, perhaps, shifted somewhat more towards the middle in the
Himdlayan example, but otherwise the agreement is complete, especially so in the
character of fusion of the anterior and posterior margins with the hinge-line.

An exact idea of the hinge region is got from the specimen illustrated in fig. 8,
which consists of two gaping valves, still adhering to each other along the hinge-line.
This specimen clearly ‘shows the absence of any space free from ribs or furrows in
front of the umbo. There is no trace of a distinct rim, which acecording to Rothpletz
might be considered as an anterior ear or wing.

The ornamentation of my Indiac examples agrees perfectly with that of the
Alpine types. The majority of Hirdlayan shells is closely ribbed, tixe bifurcation

of the primary furrows beginning in the immediate vicinity of the umbo. But there
c
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are also specimens known to me in which this bifurcation does not arise earlier than
in the type from Wengen illustrated by E. v. Mojsisovies. This is, for instance,
the case in the beantifully ornamented cast from the Daonella limestone west of
Lilang, of which an illustration is given in fig. 2. In this specimen both the
primary and secondary furrows are cut in deeply, whereasthe ribs of third and fourth
ordér within the fasciculi are but weakly developed. In the majority of my Him4-
layan examples the difference between the primary and secondary farrows is more
strongly marlked. )

The regular decrease in the strength of furrows of different orders is-extrs-
ordinarily suall in a fragment of a right valve from the Daonella shales W. of
Lilang, which has been illustrated in fig. 5, Although the bundle-shaped arrange-
ment of ribs and furrows is still very distinctly marked, the strength of the different
kinds of furrows does not vary considerably. This is just the reverse of what is
seen in Daonella Lindstroemi v. Mojsisovies (1. ¢. p. 22, Taf. II, figs. 15-17), of
which the present specimen otherwise reminds one in the remarkable length of its
hinge-line.

The following measurements have been taken from the cast illustrated in fig. 3
whose outlines bave been almost completely preserved :—

Entire length of the shell N . « 3656 mam.
N heigh‘.. »” » . 0 ] 26 »
Length of the hinge-hue . . 2

In the Daonella shales of Kuling some specimens have been noticed which in
dimensions are not inferior to the laxrgest Alpine types from the Seiseralpe or from
Corvara. A left valve from this locality attains a length of about 120 and a
height «f 70 1am.

Locality and geological positéion.—The species is widely distributed in the
ladinic stage of Spiti, and is even more common than Daonella indéica Bittner, with
which it is {requently associated. I have examined specimens from the following
places and rock-groups :— ' '

(@) Daonclla shales :—EKuling, N. of Thabo, W. of Lilang, N. of Po., B. of

Muth.
(&) Daonella limestone.—W, of Lilang,

DaoNeLLA sp. ind. aff. LomMerLr Wissm. PL 111, fig. 8.

The cast of a left valve {rom the Daonella shales of Lilang differs so consider-
ably from the typical Daonclla Lommeli, that it canrvot be identified with this
species. It is distinguished by its strongly elongated outline, and by a remarkable
difference in the strength of the primary and secondary furrows. In both characters
the flimilayan example vecalls Daonelia Lindstroems v. Mojsisoviés (1. c. p. 22,
Pai. T7, figs. 15-17). Tuere are four to six furrows of irregular strength, inserted
betw: sn the primary furrows. Buf the surface of the ribs composing each bundle is
perfectly flat in the Indian type, whereas it is sirongly convex in D. Lindstroem:.
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The speoies seems to hold an intermediate position between Daonelia Lommeli
and D. Léndstroems or D. Sturi Mojs., agreeing with the two latier species in its
elongated shape and in the irregularity of secondary furrows, but agreeing with D.
Lommels in the arrangement of fasciculi and in the flat shape of its ribs.

Daovsira iNpica Bittner. Pl 111, figs. 6, 7, var,, fig. 10.

1899. Daonella i:nlica Bitiner, Himédlayan Foss., Paleont. Indica, ser. AV, Vol. 111, Pt. 2, ». 39, F1 VII,
1900. Da‘z;;l;%i;dim A. v. Krafit, General Report, Geol. Surv. of Indis, for 1899-1900, p. 208.

The occurrence of this species in Spiti has been established by Bittner.
Hayden and A. v. Krafft collected a considerable number of individuals, both in the
Daonella shalcs and in the Daonella limestone, but found the species less common
than Daonella Lommeli, with which it is frequently associated.

The two illustrated specimens agree in all their characters with the types
which have been figured by Bittner. The deseription given by this author and
based on extensive materials is so exhaustive that I have nothing to add.

The measurements of my largest specimen—a right valve from the Daonella-
limestone W. of Lilang (fig. 1)—are as follows :—

Entive length of the sheli . R « 72 mm.
,» height ”» . . . . 815
Length of the hinge-line . . . . 50 .

Locality and geological position : (a) Daonella shales.—E. of Muth, N. of
20, Kuling, Thanam valley.

(8) Daonella limestone.—W. of Lilang, Pankpolung, Rupshu

Daonella indica var.—In one of the specimens from the Daonella limestone
W.of Lilang (fig. 10) the bifurcation of primary ribs is restricted to the central
portion of the shell. The ribs adjoining the points of fusion between the hinge-line-
and lateral wargins remain undivided. Thus the ornamentation of the lateral
portions of the shell is characterised by a thin radial grooving only, recalling the
sculpture in D. Moussoni Mer.

I think tbat this specimen ought to be classed among the varieties of Daonella
sndica Bittn. The absence of any tripartite ribs does not permit an identification
with D. ¢yrolensis Mojs., which my specimen otherwise resembles in its considerable-
height and in the central position of its nmbo.

DaonNerra sp. ind. aff. Cassian® Mojs. Pl, 11T, fig. 9.

A large specimen of Daonells is closely allied to Daonella Cassianas v.
Mojsisovies (Ueber die triadisehen Pelecypodengattungsn Halobia und Daownella,.
Abhandl. K. K. Geol. Reichsaust., VII, 1874, p. 10, Taf. 1, figs. 2, 3, 13). It is-
& right valve with fairly well-preserved outlines, but its ornamentation jis partly

obscured by the adhering matrix, from which it could not be freed.
c %
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The outlines of this specimen are rounded, of nearly equal height and width.
The umbo is situated in the middle of the hinge-line and projecting very little above
it. The shell is strongly inequilateral, the anterior portion being considerably
inferior in size to the posterior one. The anterior and posterior lateral margins
meet the straight hinge-line in rounded-off angles.

The soulpture is of unequal strength in the umbonal and ventral regions of
the shell, and it gradually dies away in the vicinity of the hinge margins on both sides
of the umbo. The species therefore belongs to the group of Daonella Moussoni, not
to the group of D. {yrolensis, in which D. indica is included. There are about
fifty ribs counted along the periphery of the shell. They bifurcate very rarely
-and irregularly, and are all of equal strength and crossed by numerous striee of growth.
The weakening of the ribs in the direction towards the hinge margins is quite gradual.
There is no space in front of thc umbo distinctly marked off from'the rest of the
valve, The complete absence of an anterior ear marks our species as a represent-
ative of the triassic genus Daonella.

The measurements of this specimen are as follews :—

Entire length of the shell . . 61 mm
» height 9 ” . . -85 2»
Length of thelhinge-line . . 38 ”»

It is cLiefly Daonella Cassiana Mo)s. among the Alpine representatives of the
group of Daonells Moussoni which demands a closer comparison with our species.
Unfortunately D. Cassiana is ‘but imperfectly known. Two fragments of large
dimensions from the Ellipticus-beds of the Roethelstein (carnic stage) have beea
figured by E. v. Mojsisovics. A better preserved example of smaller size from
St. Cassian has been illustrated by Bittner (Lamellibranchiaten der alpinen Trias,
I. Revision der Lamellibranchiaten von St. Cassian, Abhandl. K. K. Geol.
Reichsanst., Bd. XVIII, Taf. IX, fig. 26), but this specimen is of very small
dimensions and does not, consequently, agree with the large Indian type in the
pumber of ribs. In their outlines the Alpine and Himdlayan forms seem to differ,
the latter being higher and more strongly inequilateral. But a fair comparison
between our species and D. Cassiana cannot be made at present on account of the -
insufficient materials so far available,

Locality and geological position.—Daonella limestone, Pankpolung, Rupshu.

CEPHALOPODA.
A. NAUTILOIDEA.

Pu10I0CERAS DELICIOSUM nov.sp. Pl II, fig. 7.

This species differs from the type of the genus Phkloioceras Hyatt, Nautilus
gemmatus v. Mojsisovies (Cephalopoden der Hallstaetter Kalke, VI-1, p. 11, Taf. IIT,
fig. 1) from the julic Hallstatt limestone of Aussee by some remarkable peculiarities
of its ornamentation. In Phloioceras gemmatum the sculpture consists of numierous
longitudinal ridges, roughened by tubercles, which die out gradually along the
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siphonal area. The number of spiral ridges in a full-grown specimen of 140 mm. in
diameter is 8 in the umbilical wall, 10 on the lateral parts, and 13 on the siphonal-
area. In the present species the number of longitudinal ridges is considerably
larger, the ridges are more delicate, and the tubercles are restricted to the ridges
adorning the lower portion of the flanks. The siphonal ridges are reduced to thin
gpiral lines, recalling the spiral lines in Cladiscites Mojs.

If the suggestion of E. v. Mojsisovics were correct, that Phloioceras, is a
representative of the family of Temnocheilide, and derived from Pleuronautilus the
present species would be still more distinct from the subgenus T'rachynautilus than
Phlotoceras gemmatum, all trace of radial sculpture being entirely absent. On the
other hand, there is no other genus of Nautétloédea to which thisspecies could ad-
vantageously be compared. Nor are any of its features strictly opposed to its being
included with Phloioceras.

The only specimen available for examination is unfortunately only a fragment.
The whorls overlap one another to about one-third of their height. The
cross-section is higher than broad and of trapezoidal outlines, with a flagtened
siphonal area and a steep umbilical wall. The greatest width of the shell coincides
with the steeply rounded umbilical margin. The siphonal margin is very distinetly
defined, nearly acute.

About twenty delicate spiral ridges are counted on the siphonal area and an
equal number of ridges on the lateral parts. The lateral ridges are arranged
less closely, and these in the vicinity of the umbilical region are set with
numerous and delicate tubercles. When the shell is completely preserved, thin
transverse striee of growth are noticed, crossing the longitudinal ornamentation at
right angles.

Dimensions.
Diameter of the shell . .about 56 mm.
» » umbilicas . . . 9,
Height of the last volution . . . 29
Thickness ,, » . . e e . 25 »

Sutures.—Apparently very simple, but not exactly known,
Locality and geological position.—N. of Thabo, Daonella limestone.

B. AMMONOIDEA.
A. CBRATITOIDEA.

CERATITES NARSINGHA nov. sp, Pl IV, figs. 1, 2.

1900. Ceratites nov. sp. aff. himdlayanus (Blanf.) A. v. Kraftt, General Report, Geol. Sarv. of India,
for 1899-1900, p. 21€.

This species is considered by A. von Krafft as very nearly allied to Ceratites
himdlayanus Blanf., * from which it is only distinguished by more complicated
sutures and a vgider umbilicus, as the involution takes"placg outside the spiral row of
Jateral tubercles.”
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A. v. Kraft’s diagnosis of - this species is correet, so far as the inner volutions:
are concerned. In the two specimens available the inner whorls are fairly well pre-
served and accessible to observation, but the last or body-chamber whorls bave been
partly broken off. , If the inner nucleus of Ceratites Narsingha is compared with
the type-specimen of C. Hémdlayanus, as it has been illustrated on PL I, fig. 4, of
my memoir on the Cephalopoda of the Him4layan Muschelkalk (Vol. II,.Pt.2), the
similarity is, indeed, very remarkable. There is a complete agreement in the shape.
of the cross-section. The greatest transversé diameter coincides with the lateral
tubercles. The siphonal area is provided with a distinctly marked keel, and separ-
ated from the lateral parts by acute edges. The proportion of lateral and marginal
tubercles is the same as in Ceratites himdlayanus or in C. {rinodosus Mojs., two
marginal tubercles corresponding to one lateral tubercle. Umbilical tubercles are
entirely absent, but the radiating ribs reach as far as the umbilical margin. The
involution takes place outside the spiral line along which the lateral tubefcles are
arranged. This character, and the greater difference in the strength of marginal and
lateral tubercles, are the only characters of distinction between the two apecies.

This similarity is, however, considerably reduced if we examine the body-
chamber volution of the larger type, illustrated in fig. 1. In this whorl a very
considerable change in the spiral of involution is noticed. The involufion no longer
occurs exactly outside the row of lateral tubercles, but half-way between the lateral
and marginal tubercles of the penultimate whorl. Thus the umbilicus increases in
width more rapidly than does the height of the last volution, Thus the latter is-
comparatively less high-mouthed near the aperture than the preceding whorl.

At the same time the siphonal keel gradually disappears. It is faintly
marked near the aperture of the smaller specimen, but completely obscured in the
larger type (fig. 1). The marginal tubercles get very strong and become the -
predominant element of soulpture.

The lateral parts of the body-chamber whorl have suffered considerably from
weathering in my larger example. Obscure traces of lateral tubercles only could
be made visible, but it is impossible that the lateral tuberocles, if any existed, could
rival the marginal tubercles in strength.

No larger sized body-chamber specimen of Oeratites himdlayanus Blfd. being -
known, it is impossible indeed to decide whether a close relationship exists between

this species and C. Narsingha, as might be suggested from a comparison of the-
chambered nuclei.

Dimensionas.
Fre. 1,
Last whorl. Peanultimate whorl.
Diameter of the shell . . . o« 76 mm. 885 mm.
” ” ”» nml!llion. - . . . 98' ” 9 ”»
Height of the { above the umbilical sature . 285 ,, 13 o
. Inst volution{ » o precedingwherl . 24 105 -

Thickness of the last volution . aboat 19 ,, 12 .
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Sutures—Apparently brachyphyllic, but not known in detail.
Locality and geological position,~Daonelia shales, Thanam valley, Bashahr
N. of Po.

CeratiTES (?) WETsosI Oppel. Pl VI, fig. 1,

1865. Ammonites Wetsoni Oppel, Palmontologische Mitteilungen auns dem Masenm des Xgl. bayr. Stantes I,
p- 281, Taf. 36, fig. 2.

1895, Ceratites Wetsoni Diever, Himfilayan Foss,, Paleont. Indica, ser. XV, Vol. 11, Pt. 2. Cephalop da
of the Muschelkalk, p. 7, PL. 1, fig. 6.

A fragment as imperfectly preserved as Oppel’s type-specimen has been
collected by A. v. Krafft in the topmost beds of the upper Muschelkalk 8. E. of
Muth, Its dav lateral parts are provided with broad, indistinct folds,

The most remarkable character of Ceratites Wetsoni is its sutural line. As
has been explained by E. v. Mojsisovics and Philippi, this species recalls some
Ceratites of the German Muschelkalkh in the extraordinary width of the second
auxiliary lobe, which consists of a large number of rudimentary sutural elements.
But it recalls, perhaps still more strongly, some of Waagen's Meekoceratide
from the ceratite formation of the S8alt Range. That it belongs to the genus
Ceratites is altogether extremely doubtful, The sutural line of my fragment agrees
exactly with that of Oppel’s type-specimen.

1 have only mentioned this fragment, because it atfords, perhaps, a clue to the
true geological position of Ceratites Wetsond.

ARrPADITES cf. LIssARENsIS v, Mojsisovies, PL I, fig, 9.

1896, Adrpadites lissarensis E. v. Mojsisovies, Obertriadische Caplalopodentaunen des HimAlaya,
Denksohr. Kais. Akad, d. Wissensch, ynath. pat. Klassa, LXIII, p. 51, Taf, X1V, fig. 7.

1899. drpadites lissarensis E. v, Mojsisovies, Himdilayan Foss., Palmont. Indios, sere XV, Vol, 1II,
Pt.1; Upper-Triassic Cephalopoda fanve of the HimAlayas, p. 60, P1. X1V, fig. 7.

A specimen agreeing very closely with the type from the grey limestone with
Joannites in the Lissar valley has been collected in the topmost (passage) beds of
the Muschelkalk near Kdgd by Hayden. The sculpture of the inner volutjons is
somewhat more strongly developel, and the ribs are only very slightly curved.
Both umbilical and warginal tubercles are distinctly marked in the last whorl.
The ribs are very irregularly set. The median furrow is shallow, loss deep than the
marginal furrows accompanying the smooth external keels. The external area is
-comparatively wider than in the type from the Lissar valley.
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All features of difference between the two specimens are of such smalk
importance that I do not feel justified in venturing on a specific separation.

Dimensgions.
Diameter of the shell . . . . . . about 38 mm.
» » » umbilicus . - . . . ’” 17 ’”
Height of the last volution . . . . . . . 8 ,
Thlokn“s »” ” » . . . . . . 3 LiX 5 ”

Sutures.— Agreeing with those of. drpadites Arpachs v. Mojsisovics, as illus-
trated in ¢ Cephalopeden der Mediterranen Triasprovinz’’ (Abbandl. K. K. Geol.
Reichsanst.,, X., Taf. XXV, figz. 29). Lobes faintly serrated, saddles entire.
Siphonal lobe short. Second lateral saddle bordering the nmbilical suture. No
auxiliary lobes developed.

ARPADITES RIMEINENSIS v. Mojsisovies. Pl. IV, figs. 3, 4, 5, 6.

1896. Arpadites Rimkinensis E. v. Mojsisovies, Obertriadische Cephalopodenfaunen des Rimélays,
Denkschr. Kais. Akad. d. Wissensch., Bd. LXIII, p. 60, Taf. X1V, fig. 6.

1899. drpadites Rimkinensis E. s. Mojsisovics, Himalayan Foss.,, Vol. 111, Pt. 1, p. 59, Pl. XIV, fig. 6.

1900, Adrpadites cf. Strackeyi (Mojs.) A. v.Krafft, General Report, Geol. Surv. of India, for 1899-1900,
p. 211.

This species is represented very numerously in A, v. Krafft’s and Hayden’s
collections. It has been referred to Arpadites Strackheyi v. Mojsisovics (1. ¢. p- 58)
by A. v. Krafft, but'this difference in our determinations is of very small importance,
A. Stracheyi and 4. Rimkinensis being probably varieties of ome single species
only. My examination of the rich materials from Spiti has convinced me that the
differences between the two forms are not prominent and are in all probability
bridged over bytintermediate shapes.

The most important stages of growth are illustrated by the accompanying
figures. As will be seen from them, specimens of obliquely elliptical shape and
with normally rounded outlines are represented among my materials. The pro-
portions of height and width of the cross-section are also subject to a remarkable
variability. lhe specimen from Banna encamping ground (fig. 5) is very thick,
the-height and width of its aperture being of equal dimensions. A The specimen from
Kigd (fig. 4) recalls the typical form, being high-mouthed, and provided with
an aperture whicl is nearly twice as high as broad.

‘'he amount of involution also differs considerably. In the specimen illustrated
in fig. 5 the whorls increase more slowly than in all the rest of the examples.

The majority of specimens agree in their sculpture with the type from the
Traumatocrinus limestone of the Shalshal cliff. In a small number of examples
only the ribs are more distinetly falciform. But in the strength of the ribs every
transitional shape is noticed hetween the typical form with narrow, strongly raised
circumplicate ribsland!drpadites Stracheys with slight indications of transverse
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folds. In the body-chamber of the larger specimens the sculpture becomes gradually
obscured. It is in the middle stages of growth that it appears most distinctly
developed.

A constant character in all my specimens—more than twenty have been
examined altogether—is the development of a deep external furrow bordered by
smooth marginal keels. Those external keels are developed at early stages of
growth. In the small example from the Daonella shales of the Thanam valley
(fig. 6) they are already visible at the beginning of the last volution, corresponding
to a diameter of the shell of 9 mm. Marginal edges are, as a rule, not visible,
until a diameter of 18 mm. has been reached. In this character my specimens.
agrec perfectly with the description of Arpadites Stracheyi, as given by E. v.
Mojsisovies.

Dimensions.
Fie. 3. Fie. 4. Fre. 6.
Diameter of the shell . . 22 mm. 29 mm. 19 mm.
v » + umbilicus . 6 73 6 .
Height of the last volation . 10 ,, 13 7 »
Thickness ” » It . . 7 9 65 ” 7 29

Sutures.—No illustration of the sutures of drpadifes Rimkinensie bas been:
given by E. v. Mojsisovics, but only a short description, in which the sutural line of
this species has heen compared to that of 4. Ladon v. Mojsisovies (Cephalopoden der
Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst., VI-2, Taf. CLIII, figs.6-7)«
On the whole the sutures of my specimens correspond with those of 4. Ladon,
and with the illustration of Arpadites Stracheyi (Ammonites floridus juv. Salter)
in the Paleontology of Niti, Pl. 8, fig. 3d, as given by Salter, excepting some
differences of minor importance.

The siphonal lobe is divided by a low median prowinence dividing it into two
single, pointed branches. Lateral lobes with deep incisions, the second considerably
deeper than in 4. Ladon. First auxiliary lobe coinciding with the.umbilical
margin and followed by a rounded auxiliary saddle.

Saddles brachyphyllic, serrated faintly and irregularly. In smaller examples
the sutures have barely passed the line between a ceratitic and a brachyphyllic stage
of development.

Locality and geological position: (a) Topmost (passage) beds of Muschelkalk.—
Kégé ; Banna, ¢.g., Thanam valley, Bashahr.

(8) Daonella shales.—Thanam valley, Bashalr.

Remarks.—The specific characters of Arpadites Stracheyi Mojs. are too insuffi-
ciently known to prove its identity with .47padites Rimkinensis, although there
is strong evidence in favour of such an identification. The obliquely ellipticat
shape of 4. Stracheyi is not a character of specific importance, specimens with.
elliptical and normal outlines being associated among my materials. Nor can any
importance be attributed to the smooth surface of the shell, the strength of ribbing

being subject to considerable variation in drpadites Rimkinensie and the sculpture
D
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being eventnally restricted to the inner volutions only, which are not known in the
type-specimen of 4. Strackeyi. The differences in the sutural line might well be
due to incorrect drawing.

Hunearires Prapor d’Archiac. Pl IV, fig. 11,

1860. Ceratites Pradot A’ Archiac, Histoire des progrés de la géologie, T. VIII, p. 260.
1882. Hungasites Pradoi E. v. Mojsisovics, Cephalopoden der Mediterranen Triasproviaz, Abhandl®
K. K. Geol. lleichsanst., X, p. 225, Taf. XXXII, figs. 7, 8, XXXIII, figs. 1, 2.

A species of Hungarites from thc Daonella shales of Spiti most strikingly
recalls the smaller examples of Hungarites Prado¢ illustrated by E. v. Mojsisovics
in P). XXXII of his above-quoted memoir in general shape and ornamentation.
It is a little smaller than the Spanish cxample illustrated in fig. 7, but otherwise
agrees perfectly, especially so in the high-mouthed aperture, in the presence of
a very small umbilicus, and of sharply defined marginal edges bordering the
carinate and roof-shaped siphonal area. The sculpture consists of faintly developed,
faleiform folds only. Traces of lateral tubercles are not visible.

The specimen is provided with a part of its body-chamber, oocupying exactly
-one-half of the last volution.

Dimenstons.
Diameter of the shell . 45 mm.
. » s umbilicus . . s .
Height of the ¢above the umbilical suture 25
last volation { » s preceding whorl 16 ,,
Thickness of the last volution . 10 ,,

Sutures.— Agreeing entirely with those of Hungarites Pradoi.

E. v. Mojsisovics mentions Hungarites Pradoi among the congeneric species
-distinguished by three lateral lobes. The correctness ‘of this statement caunot be
verified in my specimen. A semicircular arrangement of the sutures is faintly
marked, the lobes ascending slightly from the principal to the third lateral lobe and
sloping downward in the auxiliary series, which consists’ of two lobes and one
saddle. The siphonal lobe is broad, occupying the entire distance between the
two marginal edges. The main saddles are slender and slightly inflated near their
tops.

Locality and geological position. —Daonella shales N.-E. of Po. A fragment
belonging probably to this species has beeun ccliected in the topmost beds of the
Muschelkalk N.-W. of Muth by A. v. Krafft.

Remnarks.—1 cannot find any feature of difference between my Himdlayan
spccimen and Hungarites Pradoi. Hungarites Mojsisovicsi Boeckh, to which it
might aleo be compared, is provided with a wider umbilicus and with a more
-strongly marked sculpture, consisting of alternating stronger and wesker folds.
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HunearIres sp. ind. aff. Mossisovicst Boeckh, Pl. V, fig. 8.

From the topmost beds of the Muschelkalk near Banna encamping ground,.
‘I'hanam valley, there is a small specimen of Hungarites, reaching only a diameter
of 17 mm., which must be placed near Hungarites Mojsisovicsi Boeckh. The
difference in size between the little shell and the examples illustrated by E. v
Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K. Gecl.
Reichsanst., X, Taf. VII, fig. 6, VIII, fig. 3) is, however, too great to enable one
to come to a certain decision about its specific position. The two marginal edges
are very distinctly developed. The umbilicus is considerably wider than in the
preceding species. Radiating folds, recalling the ornamentation in Hungarites
Mojsisovicsi, are faintly marked.

Sutures—As far as known, identical with those of Hungarites Mojsisovicsi,
‘but with entire saddles.

PrOIRACHYCERAS ARCHELAUS Laube. Pl I, figs. 1, 3; Pl II, fig. 3.

1869. T'rachyceras Arclielaus Lauvbe, ex parte, Die Fauna der Sechichten von St. Cassian, Denkachr. Kais.
Akad. d. Wissensch., XXX, p. 74, Taf. XL, fig. 1.

1869. Trachycoras drchelaus v. Mojsisovics, ez parte, Die Gliederang der oberen Triasbildungen der
oestlichen Alpen, Jahrb. K. K. Geol. Reichsanst.,, XIX, p. 130, Taf. II, fig. 1.

1882. Trachyceras Avrchelaus v. Mojsisovies, Cephalopoden der Mediterranen Trmpronnz, Abhandl.
K. K. Geol. Reichsanst., X, p. 118, Taf. XIII, fig. 9, XVI, figs. 1, 2, XVIII, figs. 1, 2, XIX,
figs. 1, 2, XXIII, fig. 1, XXXI, fig. 1

1899. Py otrachycerax drchelaus Tommasi, La fauna dei caleari rossi e grigi del Mte. Clapsavon, Palson-
tographia Italica, Vol. V, p. 25, Pl. 11, figs. 6. 6, P1. 1V, fig. 1.

1900. Trackyceras aff. Archelaus A. v. Krafft, General Report, Geol. Surv. of India, 1899-1900, p. 212.

1902. Protrachyceras Archelaus Airaghi, Nuovi cefalopodi del caleare di Esino, Palzont. 1tal, Vol. VIII,.
p. 33.

1903. Trachyceras Arehelaus (Protrackyceras) Frech., Neus Cephalopoden aus den Buchensteiner, Wen-
gener und Raibler Schichten des suedl. Bakony. Aus dem Paleont. Anhang. zum ersten Teile des
ersten Bandes der Resultate der Wissenschaftlichen Erforschung des Balatonsees, p. 24, var, levior,

ibid., Taf. V, fig. 1.

In the Himdlayan collection fragments agreeing very closely with Protrachy-
ceras Archelaus Lbe. are rather richly represented. The better preserved examples
whrich I am going to describe leave no doubt about the presence of the Alpine
species in the triassic rocks of Spiti.

'T'wo groups of forms have been distinguished in this species by E. v. Mojsisovics,
the typical one with coarse ribs and spines, and a second one with delicate ribs
and low spines or tubercles (ver. levior Frech). Nearly all my Indian examples
belong to the typical form. ‘Their largest representative is the specimen illustrated
in fig. 1, which, although attaining a diameter of 103 mm., is still entirely
chambered. When complete it must have surpassed Laube’s type-specimen con-
siderably in size. The inner nucleus and the beginning of the last volution are
missing, but; what remains of the last whorl is sufficient to study all the characters

of importance
ne
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In its involution this specimen agrees with Laube’s type from Agordo, the
whorls overlapping one another to a sma.ll extent only, thus enveloping the marginal
and the first lateral rows of tubercles. In the proportions of height and width of
the transverse section there is also a nearly complete agreement with Laube’s type-
specimen and with the Huugarian example from the Bakony, illustrated by E. v.
Mojsisovies on Pl. XXXI, fig. 1, of his above-quoted memoir.

The soulpture is very coarse, more strongly marked than in Laube’s type.
Among the examples illustrated by E. v. Mojsisovics, it is only the specimen from
Pozoritta (Taf. XVIII, fig. 1) which is still more strongly sculptured. In the
strength and in the details of ornamentation my specimen takes an intermediate
position between this and the beautiful type from the Wengen strata of Corvara,
illustrated by E. v. Mojsisovics on Taf. XVIII, fig. 2. The ribs are broad, coarse,
not very numerous and bifurcating rather rarely. There are six rows of spines
present. 'The external spines are somewhat elongated. The outermost thorns of
the lateral row are more strongly developed than the rest, with the exception of the
umbilical ones, which are broadly rounded tubercles.

The median furrow is narrow, and equal in width to the distance of the external
.and marginal spines. In the stronger development of the outer row of the lateral
spines our Indian specimen agrees exactly with the type from Corvara illustrated
by E. v. Mojsisovics on Pl. XVIII, fig. 2

The measurements of this specimen are :=—

Diameter of the shell . . . . « 106 mm.
»»  umbilicus . . . a7%6 ,,
Henght of the {above the umbilical sutnro . 49
lagt volution » » preceding whorl . 40
Thickness of the last volution . . . . 51

The sutures are but very imperfectly known to me. The saddles are brachy-
phyllic, with broadly rounded tops. |

This specimen has been collected in the Daonella shales of the Thanam valley,
Bashahr, by Hayden.

Two fragments of body-chambers from the Daonella. shales of the same locality
appear to be very closeiy related to’ this type.

Several specimens of smaller size approach Protrachyceras ladinum Mojs. in
the greater height of their cross-sections. One of those examples has been illustrated
in fig. 3. In the typical form the height and width of the transverse seotion
are nearly equal, whereas in this specimen the aperture is high-mouthed, a width
of 135 mm. corresponding to a height of 17 mm. It differs, moreover, from the
typical form of Protrachyceras Archelaus by its narrow siphonal part. The
slope fromy the external to the marginal row of spines is as steep as in P. ladinum.
On the other hand the rate of involution is much more considerable than in
P. ladénum. In the dimensions of the umbilicus—12 mm. corresponding to a

diameter of 38 mm.—the specimen is more nearly allied to P. drchelaus than to
P. ladinum.
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It must be borne in mind that E. v. Mojsisovics himself (1. c. p. 125) states
the two species to be very similar in young stages of growth, although they are
easily distinguishable in full-grown age. I havetherefore referred those intermediate
shapes to Protrachyceras Archelaus as cf. only. Besides the specimen illustrated
from the Daonella shales N. of Po, this type is represented in the Himdlayan
collection by two examples from the topmost beds of the upper Muschelkalk of the
Thanam valley, Bashahr.

In the Alpine specimens of Protrachyceras Archelaus, illustrated by E. v.
Mojsisovics, the rate of involution is subject to considerable variation. The
maximum rate of involution is reached in the example from Pozoritta (Pl XVIII,
fig. 1), the last volution of which overlaps the preceding one to onme-half its
‘height., In the majority of specimens the involution is much smaller. In one of
my Himdilayan specimens from the Daonella shales of the Thanam valley (Pl 1I,
fig. 3) the volutions overlap one another along their siphonal part only, the
umbilical suture not entirely concealing the outermost row of spines.

In this specimen the sutural line is partly accessible to examination. It
agrees with the sutures of the specimen from the Bakony illustrated by E. v.
Mojsisovics on Pl. XXXI, fig. 1. The saddles are brachypbyllic, but not interlaced

-strongly, as has been suggested by Frech.
The measurements of this specimen are as follows : —

Diameter of the shell . . . 67 mm.
’ ss » umbilieus . . 21
Height of the ¢abose the umbilical suture 2% .
last voluticn { » » preceding whorl 22 »
Thickness of the last volution . . . %,

Locality and geologicul position.—Daonella shales, B. of Muth; Thanam
valley, Bashahr.

Bemarks.—The type of Proirachyceras represented by P. Archelaus in the
Wengen beds of the ladinic stage ranges into strata of carnic age. A specimen
from the Raibl beds of the Schlernplateau in Southern Tyrol has been compared to
Protrachyceras Archelaus hy Koken, to P. Aspasia v. Mojs. by myself (Neues
Jahrb. f. Mineral, etc., 1901, Bd. II, p. 34, Taf. I, fig. 4). F. Frech (L c. p. 41)
attempted to base a distinction hetween the two species on the ckharacter of their
sutural lines, but my examination of the type-specimen of Protrachyceras Aspasia
could not convince me of the correctness of the fig. 1a, in which the sutures of that
species have been illustrated. Young examples of Protrachyceras Archelaus and
P. Aspasia v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, Abhandl. K. K.
Geol. Reichsanst., VI-2, p. 631, Taf. CLXVIII, figs. 12, 13, CLXXI, fig. 1) can be
-distinguished with difficulty only. The example from the Daonella shales of the
Thanam valley, illustrated in fig. 3, and referred to P. Archelaus as cf., is also very
simiiar to P. Aspasia.
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PROTRACHYCERAS SPITIENSE nov. sp. Pl II, figs. 1, 2.

It seems to me advisable to separate this species from the nearly allied
Protrachyceras drchelaus Lbe. under a special specific name.

My type-specimen (fig. 1), in which both inner volutions and body-chamber
have been almost entirely preserved, differs from Protrachyceras Archelaus by
the very slowly increasing volutions, which overlap one another along the
external part only, and by its widely open umbilicus. Among the representatives of
P. Adrchelaus there is only the specimen from the Daonella shales of the Thanam:
valiey, illustrated on Pl. I1, fig. 3, which approaches it in this respect.

A cbaracter common to all examples which I have united in this species is
the low and square-shaped cross-section. The height is invariably inferior to the
width. But the most constant feature of distinction between Protrachkyceras
Archelaus and P. Spitiense is the pattern of sculpture.

In P. Spitiense the thorns of the outermost lateral row are developed in an
extraordinary manner, thus forming the predominant element of ornamentation.
A predominance of the spines of this row has been noticed in some types of
P. Archelaus. The specimen from Corvara, illustrated by E. v. Mojsisovies on
Pl. XVIII, fig. 2, and the Himilayan example illustrated on Pl. I, fig. 1, of the
present memoir, show also the thorns of the outermost lateral row more strongly
pronounced than the marginal and external spines. But in none of those specimens
is the predominance so remarkable and at the same time aifecting the external
shape of the cross-section. Whereas in Profrachkyceras Archelaus the elevation of
the spines above the general convexity of the shell is not sufficient to influence the
elliptical outlines of the cross-section, the thorns on the outer lateral row in
Protrachyceras Spitiense project so strongly that the distance of their points from
the median plane of the shell is equal to that from this plane to the points of
the umbilical spines. Thus the outlines of the cross-section are no longer glliptical
but square-shaped. The umbilical spines are also strongly developed, but the sculp-
ture in this species is altogether very coarse, more so even than in the specimen of
P. Archelaus from Pozoritta, illustrated by E. v. Mojsisovies on Pl. XVIII, fig. 1.

In my type-specimen there is only one more lateral row of spines hetween the
rows of the principal lateral and umbilical thorns, the distance being too short for
the development of a second one. This character, however, is not constant, but
subject to considerable variation. In some of my examples the stout transverse ribs
are adorned with either two or three lateral spines.

In fiz. 2 the inner nucleus of a middle-sized specimen has. been represented.
It is much like the inner volutions of Protrachyceras Airchelaus, from which it
differs, however, by the shape of the transverse section. The greatest transverse
diameter coincides with the outer row of lateral thorns, some of which are already
more strongly developed than the rest of the spines.
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Dimensions.
Diameter of the shell . 65 mm,
» »s 3 umbilicus . 2
Height of the last volution . 2 ,
Thickness ,, o » 2

Sutures.—Agreeing in general with those of P. Archelaus, but saddles serrated
very moderately, with entire tops.

Locality and geological position : (a) Topmost beds of wpper Muschelkalk.—
Kigé ; Banna encamping ground, Thanam valley, Bashahr.

(b) Daonella shales.—N. of Po.

PROTRACHYCERAS LADINUM V. Mojsisovies. Pl I, figs. 2, 4, 5.

1869. Ammonites (Trachyceras) Archelaus E. v. Mojsisovics, ex parte, Jahrb. K. K. Geol. Reichsaunst.,
p- 130, Taf. II, fig. 2.

1882. Trackyceras ladinum E. v. Mojsisovies, Cepbalopoden der Mediterranen Triasprovinz, Abhaudl.
K. K. Geol. Reichsanst., X, p. 125, Taf. XIV, 6ig. 3. XV, XVI, fig. 1, XIX, 6g. 5, XXII, fg. 1,
XXIIL figs. 2, 3, XXXV, fig. 2.

1899. Protrackyceras ladinum Diener, Mitteilungen iiber einige Cepbalopodensuiten aus der Trias des
suedlichen Bakony, Palmontologischer Anhang zum I. Teil des I. Bandes der - Wiesenschaftl.
Resultate der Erforschg. des Balatonsees, p. 12.

1903. Trachyceras ladinum (Protrachyceras) Frech, Nene Cophalopoden aus den Buchensteiner, Wengener
und Raibler Schichten des suedlichen Bakony, ibidem, p. 26, Taf. VI, fig. 1.

This species, which is distinguished from Protrachyceras Archelaus by its
smaller umbilicus and by its high whorls with a narrow siphonal part, is represented
in the Daonella shales of Spiti by three specimens, agreeing perfectly with the
small type from Esino, which has been illustrated by E. v. Mojsisovics on Pl. XXII,
fig. 1.

My specimen from the Daonella shales N. of Po, illustrated in fig. 4, is provided
with six spiral rows of spines. There is a distinet marginal row present between the
external and lateral rows. This character together with the smaller development
of umbilical spines is sufficient to distinguish my Himdilayan specimen from
Protrachyceras hispanicum Mojs. (1. c. p. 123, Taf. XXXII, fig. 1), to which it
appears otherwise closely allied. The distance between the umbilical and the first
lateral row of spines is only a little greater than between the rest of the spiral rows.

Two of my specimens are of larger size. One of them is, unfortunately,
fragmentary, the anterior half of the last volution only having been preserved. The
transverse section of this fragment (fig. 5) is very slender. The siphonal part is
very narrow and provided with a deep median furrow, accompanied by acute
external spines, which are elevated more strongly above the general convexity of the
shell than the marginal and lateral ones.

My largest specimen from the Daonella shales of the Thanam valley, Bashahr,
has been slightly deformed by pressure in the rocks, but is otherwise nearly

complete and fairly well preserved. The whorls overlap one another to one-balf
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their height. In its size, involution and sculpture this specimen (fig. 2) agrees most.
nearly with the type from the red Wengen limestone of Vamos (Bakony)
illustrated by Frech. The external, marginal, and umbilical spines are developed
more strongly than the lateral ones. The distance between the spirals of the mar-
einal and outermost lateral spines is equal to that from the innermost lateral to.
vmbilical thorns.

Dimensions.
Fie. 2. Fi1e.
Diameter of the shell . . . 80 mm. 86'6 mm,
» » s umbilicus . . 165 ,, 9 o
Height of the above the umbilica! sutare 40 , 16
last volution { » » preceding whorl 28 12
Tbickness of the last volutivn . . . 25 11 o

Sutures.—
Hlustrated by E. v. Mojsisovics in P1. XTIV, fig. 2.

Locality and geological position.—Daonella shales, Thanam valley, Bashahr;.
N. of Po. '

Prorracayceras cof. LoNgoBaArDICUM Mojs. Pl I, fig. 6: PL 1I, figs. 4, 6.

1882. Trachyceras longobardicum v. Mojsisovics, Cephalopoden der Mediterranen Triasprovinz, Abhandl.
K. K. Geol. Reichsanst., X, p. 126, Taf. XVI1I, figs. 4, 5, Taf. XXII, figs. 4, 5.

1899. Protrackyceras aff. longobardicum A. v. Krufft, General Report, Geol. S8urv. of India, 1898-89,
pp- 16, 18. ) ’

1903. Trachyceras longobardicum (Protrachyceras) Frech, Neue Cephalopoden ans den Buchensteiner,
Wengener und Reibler Schichtien des snedlichen Bakonyerwaldes, Paleeont. Anbang zom 1. Teil.
des 1. Bandes der Resultate der wissenschaftl. Erforschg. des Balatonsees, p. 27, Taf. VI, fig. 8.

1908. Protrackyceras of. longobardicum Diener, Hirchlavan Foss., ser XV, Pal. Ind., Vol. V, Pt. 2, PL XI1,
fig. 1.

In my memoir on the fauna of the Himdlayan Muschelkalk a large specimen
of Protrachyceras has been described, agreeing in all essential points of its shape.
and sculpture with P. longobardicum v. Mojs. It was collected in the Muschelkalk
N.-N. W. of K4gi by H. Hayden, probably in the passage beds between this.
group and the Daounella shales.

Fragments of large exawmples of Protraclyceras, resembling this example in
their dimensions and sculpture, have been found in Hayden’s collections from the-
topmost beds of the Muschelkalk near Muth, and from the Daonella shales N. of Po.
In one of those fragments only has the volution been preserved in its entire height
from the umbilical margin to the external row of tubercles. In this fragment
seven spiral rows of spines have been counted, corresponding to a height of the.
volution of 43 mm. In all those fragments the ribs are more delicate than in the
type from Kidgd. Their ornamentation agrces most nearly with that of the.
specimen from Esino illustrated by E. v. Mojsisovics on Pl XX, fig. 1, of his above-
quoted memoir. The externnl spines are more strongly pronounced than the lateral
and marginal ones. The uwmbilical tubercles are big, rounded knobs, exaetly as in.
the Alpine type-specimen from Esino.
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An identification of these fragments with Protrackyceras Ralphuanum:
v. Mojsisovics (Himélayan Foss., Vol. III, Pt. 1, p. 89, Pl. XVII, fig. 6), from
Grieshach’s “ horizon of Ammonites Aon’’ iu the Lissav valley, is not possible. E. v.
Mojsisovics noticed the considerable resemblance of his Indian species to Protra-
chyceras longobardicum in its shape and in the corresponding number of spiral
tubercies. But those tubercles are coarser and of larger dimensions than in
Protrachyceras longobardicum. To the strongly developed sculpture of Protrachy-
ceras Ralphuanum the delicate ribs and spines of my examples are in striking
tontrast.

To these three fragments of large dimensions, a small specimen from the
Daonella shales W. of Lilang (Pl 1, fig. 6) must be added. It agrees in its size-
with the small types of Protrachyceras ladinum, but is distinguished from them by
the greater numher of spiral rows of spines. Seven rows of spines are counted
corresponding to a height of the volution of 12 mm. only. This specimen recalls
especially the Hungarian type from the Bakony, illustrated by Frech.

PROTRACHYCERAS sp. ind. c¢f. REGOLEDANUM Mojs. Pl I, fig. 7.

An imperfect fragment of the outer volution of a small Ammonite has a great
similarity with Protrackyceras regoledanum v. Mojsisovics (Cephalopoden der
Mediterranen ‘Triasprovinz, Abhandl. K. K. Geol. Reichsanst.,, X, p. 132,
Taf. XXIX, figs. 6-8). It certainly belongs to the group of Zrackycerata falcosa.
Its lateral ornawmentation consists of very numerous and delicate ribs, having
a distinct falciformm bend as in Harpoceras. Bifurcations of those ribs in the
marginal region occur but exceptionally. Along the median furrow the ribs.
terminate in delicate external tubercles, which are elongated transversely.

Although there exists a close relationship between this species and the Alpine
group of Trachycerata falcoss, the incomplete state of preservation of the only
type-specimen available to me does not permit a specific identification.

Dimensions.—Not measurable.

Sutures.—Not known.

Locality and geological position.—Daonella shales, N. of Po.

ProTrRACHYCERAS nov. sp. ind. Pl 11, fig. 6.

This interesting species is, unfortunately, represented by a single, incomplete-
specimen from the Daonella shales W. of Lilang, whose preservation is not favour-
able for investigation. On the label accompanying this specimen it has been
designated by A. v. Kraftt as Trackyceras aff. margaritosum v. M ojs.

With Protrachyceras margaritosum v. Mojsisovics (Cephalopoden der Medi-
terranen Triasprovinz, 1. ¢. p. 127, Taf. LXXXII, fig. 1) it agrees in its involution,-
oross-section, and in the number of spiral rows of spines (7). The most prominent

E
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character in the Alpine speeies is the regular alternation of stout ribs with wmbilical
spines and delicate ribs without tubercles. In the present specimen ribs without and
with umbilical spines are also notioed, but they neither alternate regularly nor
do they differ in strength, All the ribs are sharp and comparatively high and narrow.
The ribs provided with umbilical spines, as a rule, dichotomise along the umbilical
edge, and eventually also in the middle of the flanks. The ribs without umbilical
spines are either undivided or bifurcating in the middle of the lateral parts.

In the character ot the spines there is a remarkable difference betweeu this
speoies and Prolrackyceras margaritosum. The spines are very delicate, projecting®
barely beyond the narrow ribs, whereas they are broad and stout in P. margaritosum.
To me the connection between the two species seems therefore to be rather distant.
only.

Dimensions.—Not measurable.

Sutures.—Of these only the siphonal saddle and principal lateral lobe are
visible. The lobe is strongly serrated, the saddle broad, with an entire top and
wargins faintly incised.

AxorciTes cf. Laczgé61r Diener. PL I, fig. 8.

1899. Amolcites Laczkds Diener, Mitteilungen ueber einige Cephalopodemsuiten aus der Trias des sued-
lichen Bakony. Palmontol. Anhang zum 1. Teil des I. Bandes der Resultate der wissenschaftl.
Evforsehg. des Balatonsees, p. 13, Tef. I, fig. 7.

1903. Trachyeeras Laczhkdi Froch, Neue Cepbalopoden aue den Bucheusteinsr, Wengener nnd Rhaibler
8chichten des snedlichen Bakony, ibid, p. 29, Taf. VI, fig. 4.

The only specimen from the Daonella shales W. of Lilang is so closely related-
to the Hungarian species from the Wengen limestone of the Bakony, that I should
bave venturced on a direct identification, had not the difference in size and its
fragmentary character necessitated some reserve.

The specimen is provided with slowly increasing, strongly inflated whorls,
which overlap one another very slightly only, leaving a wide umbilicus open.
The cross-section is thioker thau bigh. The lateral parts pass gradually into the
broadly rounded siphonal part, but are separated sharply from the perpendicular
umbilical wall by a distinctly marked edge.

"The lateral parts are covered with numerous and cogarse ribs, which are turned
anteriorly in the marginal region. They originate in faintly marked umbilical.
tubercles and terminate in external tubercles along the median furrow. The
external tubercles are but indistinctly marked. Otherwise no traces of spines or
tubercles have been noticed.

The median furrow is shallow, but not bridged over by any transverse-elements
of seulpiure connecting the external tubercles. The majority of external tubercles
siand exactly opposite each other, but some of them do not correspond on either
side of the median furrow. The absence of any transverse bridges crossing the
siphonal furrow between two external tubercles is rot surprising, considering the:
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small dimensions of the example. Even in the large type-specimen of Awmolcites
Laczkés from Vamos such bridges make their appearance only exceptionally, and
in the vicinity of the aperture.

Both the strongly inflated character of the whorls and the coarse soulpture
are a feature of distinction between this specimen and Anolcites Richthofeni v.
Mojsisovics (Cephalopoden der Mediterranen Triasproving, 1. c. p. 105, Taf. XXIIT,
figs. 4, 5, Taf. XXXVII, fig. 5).

Dimensions.
Diameter of the shell 43 mm.
" » 5 umbilicus 145 ,,
Height of the last volution 15
Thicknesa »”» ” » 17 17}

Sutures.—Not known.

Remarks—YFrech unites the species from Monte Clapsavon (Italian Alps).
illustrated by Tommasi (Fauna dei calcari rossi e grigi del Mte. Clapsavon,
Palxontographia Italica, Vol. V, p. 23, Tav. III, fig. 3), and identified with
dnolcites Richthofeni by that author, with 4. Laczkdt on account of its coarse
sculpture. This determination, although probably correct, must remain uncertain,
since Tommasi’s type-specimen is too poorly preserved to permit a complete
identification.

Amnolcites Arminie v. Mojsisovics (Cephalopoden der Hallstaetter Kalke,
Abhandl. K. K. Geol. Reichsanst., VI-2, p. 694, Taf. cc., fig. 3) is provided with a
stronger ornamentation, more rapidly increasing volutions, which overlap one.
another considerably, and with a smaller umbilicus.

B. TROPITOIDEA..

STYRITES (?) LILANGENSIS nov.sp. Pl. VI, fig. 12.

It is difficult to assign to this little shell its systematic position among the-
genera of triassic Ammonites hitherto described. In its general shape it strongly
recalls some species of Lobifes, especially so by the peculiar involution which
leaves the normal spiral in the last whorl.

At first therefore I considered the specimen to be a representative of the genus
Lobites, but afterwards was convinced of having made a mistake on examination
of its sutural line, which I found to be very simple, goniatitic, and entirely
different from the sutures of Lobites. To this feature of dietinction another
character has been added, namely, the presence of a body-chamber shorter than
the last volution, whereas Lobifes belongs to the Leiostraca macrodoma.

Among triassic genera with goniatitic sutures there are hut very few which

might put in a claim for the accommodation of the present specimen. Neither
2
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JLiecanites Mojs. nor Nannites Mojs. are provided with acute external parts.
"There are ouly Styrétes Mojs. and Badiotétes v. Mojsisovics (Verhandl. K. K. Geol.
Reichsanst., 1879, p. 143), with which the present species has this character in
common.

Badiotites Eryx Miinst., from St, Cassian, the only representative of the genus
Badiotites hitherto known, agrees with my Himdlayan species in its size and in
the presence of a sharpened siphonal part confined to the vicinity of the aperture.
In the examples from St. Cassian this latter charaoter is much more remarkable
than in the illustrations given by E. v. Mojsisovics {Cephalopoden der Mediterranen
Triasprovinz, 1. e. Taf. XXVIII, figs. 19-31, LXXXI, fig. 7). There is also a fair
agreement in the arrangement of the sutural lice.

On the other hand the present species and Badiotites Eryx are distingnished
by some features of such considerable importance that the advisability of their
amalgamation in one genus is extremely doubtful. Badiotites Eryx is provided
with numerous falciform ribs recalling the ornamentation in Jurassic Harpo-
-ceratide, and has a normal involution. Ib our Himélayan species the wlorls are
perfectly smooth and agree with Lobéfes in theic involution. The umbilical
suture of the last whorl deviates very considerably from the normal spiral, thus
-causing the umbilicus to expand rather rapidly.

The expanding mouth-margin has not been completely preserved, but there
can be no douvbt that it did nearly coincide with the aperture of my specimen.
The body-chamber must therefore have occupied exactly three-quarters of the last

-volution.

The genus to which the present species appears to be most nearly allied is
.Styrites v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, Abbhandl. K. K. Geol.
Reichsanst., VI-2, p. 264).

The group of Styrites acuti is also provided with a comparatively short body-
-chamber, vecupying three-quarters of the last volution only. An expanding umbi-
licus, it is true, is rather rare in this group, but has been observed by E. v. Mojsiso-
vies in Styrites Haekeli (1. o. Taf. CXX, figs. 87-39). This character is much
more strongly developed in the group of Styrites ¢ropitiformes, but from this group
our species is at once distinguished by the absence of a high siphonal keel. In my
species the acute shape of the siphonal part is restricted to the anterior portion of
the body-chamber. This is a feature which isolates it altogether among the
congeneric forms of Styrites, which are nearly all provided with sharp siphonal
crests, even in early stages of growth. There is but one species, Styrites Carols
-v. Mojsisovies (L ¢. p. 275, Taf. CXXI, figs. 15+17), which is not distinguished by
the development of a proper external keel. But in this species the acute siphonal
part becomes gradually rounded in old age, whereas it is sharp at early stages of
growth. 7This is just the reverse of what is sesn in Styréles ldlangensis, in which-
the acute siphonal part is acquired at very late stages of growth only.

It is therefore with some reserve that I propose to include my Himdlayan
species in the genus Styréfes, with which it is probably most nearly velated.
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Dimensione.
Diameter of ﬂle gbell . . . 115 mm.
Diameter of the (at the beginning of the last volutlon . 1 o
umbilicas { w s end » » ” . 36
Height of the last volntion . 456
Thickness » - 4 ”

Sutures.—Goniatitic. Siphonal lobe divided by a rounded median prominence,

-each of its two wings terminating in a single sharp point. The rounded lateral lobe

less deep than the siphonal lobe. The lateral saddle is followed by a small umbilical
‘lobe and saddle.

Locality and geological position.— Daonella limestone, W. of Lilang.

CELTITES TRIGONALIS nov. sp. Pl VI, fig. 11.

This is a species of Celtites with a nearly smooth shell and with very remarkable
-outlines. The outer volution exhibits three blunt geniculations, causing a deviation
from the normal spiral of the tube. These geniculations, however, are not restricted
to the outer volution, but are repeated in the preceding whorl. It is only the
volution preceding the penultimate one which is normally encoiled. Thus the
outlines of the shell are nearly triangular, with bluntly rounded-off angles.

Apart from this strange character of the outlines, our Himélayan species is a
typical representative of the genus Celtites, in which the ornamentation is but very
faintly developed. My only specimen has numerous and slowly increasing whorls,
enveloping one another along the flattened siphonal area only, a very low and
almost quadrangular cross-section, a body-chamber measuring 1% volutions, and
goniatitic sutures which are very distant from each other.

The ornamentation is very delicate and marked in the vicinity of the aperture
only. It comsists of parabolic ears, which are conunected Ly ribs erossing the
siphonal area. But it is not possible to include our species in the subgenus
Cycloceltites (group of Celtites annulali), neither lateral ribs nor paulostome furrows
being developed.

Dimensions.
Diameter of the shell . 15 momm.
» » s wmbilicus 7 .
Height of the last volution 4
Thickness ,, s L3 B

Sutures.—I1 have succeeded in examining the sutural line of the penultimate
whorl by splitting off carefully a portion of the last volution.

Sutures standing widely apart, very simple, gonlatltlc A rounded siphonal
lobe is divided by @ low median prominence. Its two wings are not pointed.
Siphonal saddle broadly rounded. One single lateral lobe and saddle outside the
-umbilical suture, which divides a small umbilical lobe.

Locality and geological position.— Dconella limestone, W. of Lilang.
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CELTITES PERAURITUS nov. sp. Pl VI, fig, 18.

In a small species of Celtétes the characters of the two groups of aeuteplicati and
annulati have been found united. This species differs from all congeneric Alpine
forms by an abnormal development of paulostome ribs, which are elevated into
high transverse crests crossing the siphonal area without any interruption.

In the penultimate whorl several indistinct paulostome ribs and furrows are
noticed, but are not accessible to a thorough examination, their external features-
being concealed by the last volution. At the beginning of the last volution three
paulostome ribs are developed in a very remarkable way. They form sharp trans-
verse ridges which are elevated very counsiderably above the general convexity of
the shell. The first of these ribs coincides exactly with the anterior end of the
penultimate whorl. Between this and the next paulostome rib the regular scalpture
is entirely absent, the shell remaining completely smooth. The paulostome rib is.
elevated so strongly in front of the aperture of the last volution, that the lumen of
the latter is reduced to a narrow, crescent-shaped slit. The third paulostome rib is
less strongly marked. The anterior half of the last whorl is free from paulostome
ribs and furrows, and adorned with straight lateral ribs., These ribs are interrupted
along the median line of the siphonal area by a narrow, smooth zone; not united as
in the subgenus Cycloceltites (group of Celtites annulati). Thus our species
combines the strong development of paulostome ribs peculiar to Cycloceltites, with
the lateral ornamentation of the group of Celtites acuteplicati, which is distin-
guished by ribs that do not cross the siphonal area.

I need scarcely say that the abnormal development of pauiostome ribs, exceed-
ing anything of this kind in Alpine forms of the genus Celtifes, imparts to our
species the character of an isolated form.

Dimenstons.
Dinmeter of the shell . . . . . . o 135 nm.
’ » » utmbilicus . . . . . « 6
Height of the last volution . . . . . . 4 4,
’l‘hickness Y] 0 . . . . . ') 5 »
Height of the along the crest of a paulostome rib R S
penultimate whorl ¢ between two paulostome ribs . S

Sutures.—The entive last volution and one-quarter of the penultimate whorl
are occupied by the body-chamber. Sutures agreeing with those of the preceding-

species.
Locality and geological positéon.— Daonella limestone, W. of Lilang.

THANAMITES nov. gen.

This new genus is proposed for the accommodation of a small species, which is
rather richly represented in the ladinic stage of Spiti. It is of globose shape,.
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provided with a very narrow umbilicus and with simple sutures. The leading
features of the new genus are obvious from the following description.

THANAMITES BICUSPIDATUS mov. sp. PL V, figs. 4, §.

Inits general shape this form reminds one of a small Arcestes or, among
Tropitoidea, of Didymites or of a species of ITsculites, m which the umbilical sature
of the last volution has not yet left the normal spiral.

The shell is of globose shape and provided with whorls which widely embrace
one another and possess rounded sides which gradually merge into the well-inflated
siphonal part. The umbilicus is very small but open and not closed by a callosity.
The cross-section is either of equal height and thickness, or somewhat broader than
high. |

The surface is entirely smooth. There is no furrow or varix either in the
body-chamber or in the inner nuclei. 'The species is longidome and previded with
a body-chamber occupying at least oune eutire volution.

Dinmensions.
Diameter of the shell . . . . . 18 mm
» »s o umbilicus . . . . 06 ,
Height of the above the umbilieal suture . .9
last velution { » » preveding whorl . . 3,
Tbiokness of the last volution . . . . 95 ,

Sutures.—The most interesting character of this species is its sutural line,

which is very simple. There is only one lateral lobe present. This lobe is very
-deep and bieuspidate, terminating in two sharp points, which are separated by a
median indentation. Siphonal lobe bifid, with a median prominence, each wing
terminating in a single, short point. Saddles with parallel margins and broadly
rounded tops. A small umbilical lobe and saddle outside the wmbilical suture.

Locality and geological position.—Not rare in the topmost beds of the Mus-
chelkalk near K4gs, and in the Daonella shales of the Thanam valley, Bashalr.

Remarks.—The character of the sutural line marks this species as a representa-
tive of the section of Ammonca lrachyosiraca, notwithstanding its exterral resem-
blance to drcesioidea. In this respect it holds a position similar to that of
Didymites, whieh must also be classed among the Tropifoidea, although its external
shape seems to point to a relationship with A»rcestaidea.

The diagmosis of the genus Thanamites is as follows: Smoeth, Arcestes-like
sheldls of globose shape, without varices or labiz, and with a long body-chamber.
Sutures very simple, not containing the normal number of prineipal lobes. Lateral
lebe bicuspidate.

There is no other triassic genus of T'ropilotdea which couwld be comsidered a
descendant of Thanawites.
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TEANAMITES BANNENSIS nov. 8sp. Pl V, fig. 6.

This spenies is distinguished from T'hanamites bicuspidatus by its more slowly
increasing whorls and by its more globose shape. The transverse section is more-
than twice as broad as high. The last volution is but very little elevated above the

convexity of the penultimate whorl.
My only specimen available for examination is entirely chambered. Full--

grown specimens probably exceeded the preceding species in size.

Dimensions.
Diameter of the shell . . Py 13 mm.
» + 3 umbilicus . . 15 ,
Height of the {above the unbilical suture 7 o
last volution w » preceding whorl 2
Thickness of the last volution . B,

Sutures.—Agreeing in general with those of the preceding species. BSiphonal-
lobe as deep as the bicuspidate lateral lobe and divided by a high median promi-
nence. The umbilical lobe is followed by a small saddle, which is divided by the
umbilical suture.

Locality and geological position.— Topmost beds of upper Muschelkalk, Banna
encamping ground, Thanam valley, Bashahr.

C. PINACOCERATITOIDEA.

RiukiNITES NI1TENSIS v. Mojsisovies, PL 1V, figs. 8, 9, 10.

1896. Hungarites Nitiensis E. v. Mojsisovies, Obertriadische Cophalopodenfannen des Himélaya, Denkschr.
Kais. Akad. &. Wissensch. math. nat. Cl. Bd. LX1II, p. 869, fig. 1,705 2, 8.
1899. Hungarites Nitiensis K. v. Mojsisovies, Him8}. Foss. Paleont. Ind. ser. XV, Vol. III, Pt. 1, p. 118,

fig.1, nom 2, 3.
1800. Hungarites nov. sp. A. v. Kraffi, General Report, Geol. Surv. of India, 1899-1900, p. 310.
1902, Rimkinites E. v. Mojsisovics, Uephalopoden der Hallstaetter Kalke, Abbandl, K. K. Geol. Reiohs- -

anst, VI-1, Supplement p. 311.

In Rimkinites Nitiensis two species were united by E. v. Mojsisovics. The’
name was first assigned to a small Ammonite from the Traumatocrinus limestone of
the Shalshal cliff, distinguished by a median keel and accompanying keel-furrows,’
faint faleiform folds and hrachyphyllic sutures. With this species be also identified
a second form, which Salter had originally identified with Carnites floridus Wulf,
The lateral sculpture of this form consists of radiating folds, terminating in marginal-
tuhercles along the external edges of the keel-furrow.

My examination of the materials from Spiti has convinced me that the two forms .
united by E. v. Mojsisovics are specifically different. 1Infig. 9 a specimen has been
illustrated agreeing perfectly with the small Ammonite from the Shalshal cliff,.
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and provided with numerous and closely-set falciform ribs. This character of
ornamentation is retained in full-grown examples (fig. 8), which differ very
remarkably from Salter’s Admmonites floridus, but are connected with the type
of Rimkinites Nitiensis by a large number of transitional shapes.

According to the rules of palaontological nomenclature, that specimen must
be considered the type of Rimkinites Nitiensis which has been described first under
that specific name. That name must therefore be retained for the Ammonite from
the Traumatocrinus limestone of the Shalshal cliff.

Full-grown specimens of this species (fig. 8) have been described by A. v.
Krafft as Hungarites nov. sp., having transverse folds of a most “ distinet faleiform
bend as in Harpoceras, but bearing no resemblance to any of the Alpine species.”’
They are slender, high-mouthed, provided with very widely embracing whorls and
narrow umbilici. The sides are curved very flatly and regularly, The siphonal
area is narrow and has three elevated and sharp edges. The central keel
scarcely exceeds in height the marginal ones. which are bordered by deep, rounded
keel-furrows. In the casts the keels appear considerably shorter and less sharply
defined.

The ornamentation consists of very numerous, falciform ribs, directly imbricat-
ing in their crescent-shaped portions.

Dimensions,
Diameter of the shell . 42 mm.
. umbilicus . . . . 3 .
Height of the  ¢above the umbilical sutare 23 .,
lust volotion . { » » preceding whorl 16 .,
Thickuness of the last volution g

The species abtains considerable dimensions. In some fragments of outer
volutions a height of 36 mm. has been noticed. Consequently the diameter could
scarcely have been less than 60 mm.

Sutures.— Agreeing exactly with those of the type-specimen from the Shalshal
cliff, as illustrated by E. v. Mojsisovics. Saddles brachyphyllic. Siphonal lobe
short, with a high and pyramid-shaped median prominence. ‘Two lateral and two
auxiliary lobes.

Locality and geological position.—(a) Topmost beds of upper Muschelkalk :
Kégé ; S.-E. of Muth ;' Banna encamping ground, Thanam valley, Bashahr.

(0) Daonella shales: S.-E. of Muth, W. of Lilang ; Thanam valley, Bashahr.

(¢) Daonella limestone : W. of Lilang.

Remarks.-—This species, which was originally united with the genus Hungarites
by E. v. Mojsisovics, has been elevated to the rank of a proper genus, Rimkinites,
by this author in 1902. I consider this generic scparation fully justified. My
opinion is that Réimkinites does in fact stand neither in close relation with
Hungarites nor with Carnites. From Hungarites it does differ not only in the

brachyphyllic development of its sutures, but also in its external shape. The
F
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siphonal part is not roof-shaped as i Hungarites but truncated. In Hungarites
the marginal edges never do assume the character of proper keels as in Rimkinites.
The tricarinate character of the truncated siphomnal part is, indeed, a feature of
generic distinction between Hungarites and Rimkinites.

In its ontogeny Rimkinites recalls Carnites, but in later stages of growth
the two genera follow very different lines of development. In Rimkinites the tricari-
nate character of the siphonal area remains unchanged during all stages of growth
and there is no adventitious element developed in the sutural line as in Carnifes. -
From the ontogeny of Liimkinites and Carnites it might, however, be suggested that
b th genera were derived from a common root.

Rmukinires EpMoNDII nov. nom. PL VI. figs. 2, 3.

1863. Ammonites floridre Salter, Palzontelogy of Niti, . €0, PL 8, fig. 1, uon 3, 8. P1. 6, ﬁg 1.

1896. Hungarites Nitiensis v. Mojsisovics ex parte, Denkschr. Kais, Akad. d. Wiss. LXIII, Bd. p. 669,
figs. 2, 3.

1899. Hungarites Nitiensis v. Mojsisovics ex paste. Himélayan Foss., Pal. Ind., ser. XV, Vol. 11T, P, 1,
p. 118, figs. 2, 3, n0n 1.

Two different species having been united in Rémkinites Nitiensis by E. v.
Mojsisovics, and this uame, according to the rules of paleontological nomenclature,
having been restricted to the Ammonite from the Traumatocrinus limestone of the
Shalshal cliff, I give the name of Rimkinifes Edmondii to Salter’s so-called
Ammonites floridus. '

The illustration of the smaller specimen in fig. 3 clearly shows the difference
in sculpture betwecn equal-sized specimens of Rémkinites Edmondii and I2.
Nitiensis in their early stages of growth. In the first no delicate and closely-set
falciform ribs are seen, but there are a small number of circumplicate folds radiating.
from the umbilical margin. Whereas in R. Nifiensis the ribs are most distinctly
developed in their crescent-shaped upper poriions, they are obscured completely
in the upper portion of the sides of B. Edmondii. Marginal tubercles are developed
in later stages of growth only. In my larger specimen (fig. 2) they are faintly
indicated in the vicinity of the aperture, but are entirely absent near the beginning
of the last volution.

Dimensiorss.
Dismeter of the shell . . . ., . 226 mm.
" ,, umbilicns . . . . « 3 u
Boeigiit of the ¢ above the umbilical suture . 2
last volation U ,, » preceding whorl - . B
Thickness of the last volution . . . . « T 5

Sutures.— As far as accessible to examination, agreeing with those of Rimkin-
ites Nitiensis. A third auxiliary lobe is divided by the umbilical suture.

Locality and geological position.—(a) Topmost beds of upper Muschelknlk :
Banna encamping ground, Thanam valley, Bashahr.

(b) Daonella shales : Thanam valley, Bashahr.
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Sruria sp. ind. PL VI, fig. 4

Two fragments of disciform shells with a spiral sculpture have been veferred
provisionally to Sturia Sansovinii Mojs. by A. v. Krafft.

The fragment less seriously injured has been illustrated in fig. 4. It ‘is the
inner nucleus of a large cast whose surface has been destroyed completely by
weathering. But the sutures are exhibited in rough outlines, showing pyramid-
shaped saddles and deep, ramified lobes. From the character of the sutural line
it is evident that the fragment must, indeed, belong to the genus Sturie Mojs.,
not to Procladiscites, which is also provided with a spiral ornamentation.

A specific determination is, of course, impossible. Representatives of the
group of Sturia Sansovinii range from the Muschelkalk (zone of Cerafites
trinodosus) into the julic substage (zone of Trachyceras Adonoides). They cannot
be distinguished from Sturia forojuliensis or from Sturic semiarala, in any but
full-grown and perfectly preserved examples.

" Locality and geological position.—(a) Topmost beds of upper Muschelkalk :
§.-E. of Muth.
(3) Daonella shales: N. of Po.

GYMNITES cALOSOMA nov. sp. Pl VI, fig. 5.

1900. Gymnites Ecki (Mojs.y A. v. Krafit, General Report, Geol. Surv. of India, 1899-1900, p. 212.

The specimen representing this species in the Himdlayan collection has been
identified with Gymmnites Ecki v, Mojsisovics (Cephalopoden der Mediterranen
Triasproviuz, Abhandl. K. K. Geol. Reichsanst. X, p. 238, Taf. LX, fig. 3) by A. v.
Krafit. He asserts the specific identity to be indisputable, although the sutures.
could not be compared in detail with those of European examples.

There is, indeed, a very strong resemblancebetween the present specimen and
the type of Gymanites Ecki, both in size, general outline, involution, and sculpture ;
but nevertheless their specific identity cannot be established. E. v. Mojsisovics
especially mentions the prescnce of a steep umbilical wall as one of the leading
features in G. Ecki, by which it is distinguished from G. Breunneri v. Hauer
from the carnic Hallstatt limestone of Aussee. Now the Himalayan specimen is
provided with lateral parts, which slope from the place of strongest convexity
to the umbilical suture, in a flat and very regular curve without any intervention
of an umbilical margin. Thus our specimen agrees in this character with Gymnifes
Breunneri, not with G. Ecki, '

No adequate description nor figure of Gymniles Breunneri was known to A. v,
Krafft at the time when his report was written. It was only in 1902 that an
excellent illustration of the species was published by E. v. Mojsisovics in his

supplement to the first part of the monograph of Hallstatt Cephalopoda {Taf, XXII
2
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fig,1). From this illustration it is evident that our Himélayan specimen stands
in a still closer rclationship to Gymmnites Breunner: than to G. Ecki. There
arc some insignificant differences noticed between them. My Indian specimen
has a slightly narrower umbilicus, a more slender cross section with the siphonal
area acutely rounded, and the spiral row of lateral tubercles is situated a little
below the middle of the height of the flanks. But, notwithstanding all these
differences of very small importance, I should scarcely have separated the Him4-

iayan species {roma Gymnifes Breunneri, had not differences in the character of
the sutural line demanded this separation.

Dimensions.
Thameter of the shell 74 mm.
. » + umbilicus . . 27 »
Heighi of the ¢ abave the umbilical suture 28
last voluticm ¢ ,, . preceding whorl 18 ,,
Thiciiess of the last volution . 11

Sutures.—As in Gymmnites Breunneri, the sutural line is less complicated than
in many species of Gymanites from the Himdlayan Muschelkalk. In the details of
the sutural line remarkable differences are noticed between the two species. In
G. Breunneri the three main saddles are of nearly equal height. This is not the
case in @. calosoma, which has the second lateral saddie developed normally. In.
G. Breunneri the second lateral saddle is richly ramified, with a tripartite arrange-
ment of secondary branches. Tn G. calosomia it is simple, agreeing in its shape
with the principal lateral saddle. Tbe siphonal and principal lateral lobes are of
equal depth. The two lateral lobes terminate in a median point, whereas in
G. Breunweri they terminate in two diverging points, separated by a median
denticulation.

Locality and geoloyicai position.— Daonella shales, N. of Po. .

Remarks.—The species from the Wengen limestone f the Bakony described
as Gymnites Breunneri var. bacomica by TFrech (Neue Cepbalopoden aus den
Buchensteiner, Wengener und Raibler Schichten des suedlichen Bakony, Palceont.
Anbang zum. I. Tk. des I. Bandes der Resultate der Wissenschaftlichen Erforschung
des Balatensees, p. 34, Taf. VII, fig. 2) is certainlv not identical with F. v,
Hauer’s species. Tt is more evolute, the siphonal row of lateral tuberclesis situated
below the middle of the flanks, and the sutural line differs remarkably, especially
s0 in the shape of the second lateral saddle.

GYMNITES nov. sp. ind.

A fragment of Gymnites from the Daonella shales N. of Po is too badly
preserved to be worthy of a specific determination. Jts imperfect state of preser-
vation makes it imipossibie to give a satisfactory illustration.

The species is inveiute, recalling in its shape Gymaites Credneri or G. Moelleri
among ladinic and G. Arthabers among carnic types of the genus. The umbilicus
is very narrow, its diamcter of 10 mm. corresponding to a diameter of the shell of
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‘87 mm. and to a height of the last volution of 47 mm. The specimen has been so
strongly deformed by pressure in the rocks that a resonstruction of its transverse
section is impossible. On the lateral parts a row of elongated tubercles, drawn-out
spirally, appears along a line which divides the sides in the middle. Short radiating
ribs are indistinctly developed in the lower portion of the flanks.

Sutures,—Not known.

PiNacockras sp. ind. aff. Damest Mojs. Pl VI, fig. 6.

A specimen of Pinacoceras of moderate size is before me, which is comparable
to P. Damesi v. Mojsisovics (Cephalopoden der Mediterranen Triasproving,
Abhandl. K. K. Geol. Reichsanst,, X, p. 193, Taf. LII, fig. 9). It agrees with
this species in the presence of very flat, slowly increasing whorls, which embrace
one another to the extent of half their height. The sutures are known to me in
rough outlines only, The adventitious elements are arranged along a line sloping
very steeply towards the siphonal edge, much more so than in Pinacoceras Damesi.

As a specific determination of the representatives of this group in the ladinic
and carnic stages of the Alpine Trias is not possible without a thorough knowledge
of the sutural line, I must be satisfied with signalizing the presence of a species
in the Daonella shales of Spiti having a close relationship with Pinacoceras Damesi
Mojs.

Dimensions.
Diameter of the shell . : 57 mm,
" ,» umbilicus . . 16 ,,
Height of the ¢ above the umbilical sutuve 23
last volution { » 5 preceding whorl 16 ,,
Thickness of tie last volution . . . 46 ,

Locality and geological position.— Daonella shales, N, of Po.

Prycamres GErarpr Blfd. Pl IV, fig. 11; Pl VI, figs. 8, 9, 10.

1863. Ammonites Gerardi Blanford, Journal, Asiatic Soc. of Bengal, Vol. XXII, p. 132, Pl. II, fg. 6.

1895. Ptychites Qerardi Diener, HimAl, Foss. Palmontologia Ind., ser. XV, Vol. II, Pt. 2, Copbalopoda of
the Muschelkalk, p. 74, Pl. XVIII, figs. 1-3, Pl. XXV, fig. 3.

1896. Ptychites posthumus E. v. Mojsisovics, Qbertriadische Cephalopoden faunen des HimAlaya, Denkschr.
Kais. Akad. d. Wiss. LXIII, p. 669, Taf, XIX, fig, 8, (on 99).

1899. Ptychites posthumus E. v. Mojsisovics, Himalayan Foss. L. ¢. Vol. III, Pt.1, p. 117, PL XIX, fg.
8, (non. 9P).

1900. Ptychites Gerards A. v. Kraflt, Geaeral Report, Geol. Surv. of India, 1899-1900, p. 209.

The presence of the well-known leading fossil of the Indian Muschelkalk,
Ptychites Gerardi Blfd., in the ladinic stage of Spiti has been signalized by A. v.
Krafis I have found his determination to be entirely correct.

large specimen from the Daonella shales N. of Po, illustrated on Pl. IV,
tig. I agrees in all its characters with the typical form of Ptychites Gerards, as
illustrated on PL XVIII, fig. 2, of my above-quoted memoir. It has the peculiar
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shape of the cross-section designated as * trigona ’’ by Blanford, very flatly curved
lateral parts, a stair-like umbilicus wiftbin whbich the inner whorls are partly
exposed, and a very delicate sculpture consisting of indistinet radiating folds
only. My specimen being a cast entirely devoid. of its test, the delicate ornamenta-
tion of the shell, as illustrated on Pl. XVIII, fig. 1, could not be observed.

The sutural lines of this specimen and of an equally-sized example (PL VI,
fig. 10) agree with the sutures of the typical form of Piychites Gerardi, not only
in the semi-circular arrangement, but even in the minor details. The identity of
the species from the Daonella shales of Spiti, and from the Muschelkalk of Pain-
khinda and Spiti cannot therefore be doubted.

The species attains very considerable dimensions, larger even than were hitherto
known to me in examples from the Indian Muschelkalk. The specimen from
which the sutural line has been figured on Pl. VI, fig. 10, is the inner nuclens.
of a full-grown shell measuring neariy 130 mm. in diameter.

The measurements of the specimen illustrated on Pl IV, fig. 11, are as.
follows :—

Diameter of the shell . - . . . . . . 104 mm,
» »» umbilicus , . . R - . « 21 ,
Hoeight of the {abow the umbilical sutare . . . . 45,
last volution: » s preceding whorl . . . 17
Thickness of the last volution . . . . . . 48

Besides these large-sized specimens representing the typical form of Péychites
Gerardi in the ladinic stage of Spiti, several small examples of Ptychites have been
collected in the topmost beds of the Muschelkalk and in the Daonella shales by
A. v, Krafft. The latter are of a more globose shape and provided with a broadly
rounded siphonal part. Their sutural line exhibits the semi-circular arrangement
peculiar to Ptychites Gerardi, thus differing remarkably from the sutures of the
group of P¢. rugiferi. By laying bare the inner whorls of a typical Piéychites
Gerardi I was able to convince myself of their absolute identity with the small
specimens of Ptychites from the ladinic beds of Spiti.

1t has been suggested by A. v. Krafft that the species described as Ptychites
posthumus by E. v. Mojsisovics has been based on small examples of Ptychites-
Gerardi. A. v. Krafft, who re-examined the type-specimen of P?. posthumus from
the black limestone facing the Ralphu glacier in the Lissar valley, states the agree-
ment of its sutural line with that of Pt. Gerardi. It is, indeed, most probable that
the smaller specimen illustrated in fig. 8 by E. v. Mojsisovics is identioal with
Pt. Gerardi. An identification of the second specimen (fig. 9) is less certain.
This specimen is provided with its body-chamber, and shows a remarkable genicu-
lation separating the last air-chamber from the body-chamber.

Ptychites Gerardi does not belong to a group of Ammonites with abnormal
body-chambers. If the geniculation of the last whorl in the specimer {from
the Lissar valley could be proved to be no accidental deformity, I shall be
disposed to -consider it as a character of specific value. In this case Pf. pos\WBnus -
might be retained as an independent dwarf-species, characterised by an abnormal:.
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‘body-chamber, as it is often found in phyla of Ammonites, which have passed their
acmatic stage. .

Locality and geological position.—(a) Topmost beds of upper Muschelkalk :
Kidgi; S.-E. of Muth ; Banna encamping ground, Thanam valley, Bashahr.
(&) Daonella shales : N. of Po.

MonoPEYLLITES ¢f, WENGENSIS v. Klipstein. Pl VI, fig. 7.

1846. MonopAyllites Wengensis A. v. Klipstein, Beitraege zur geologischen Kemmtnis der oestlichen Alpen,
Bd. 1, p. 120, Taf. VI, fig. 11. /-

1870, Phylloceras Boeckhi E. v, Mojsisovics, Jabrb, K. K. Geol. Reichsanst. p. 110, Taf. V, fig. 7.

1873, Phylloceras Boeckhi Boeckh, Die geologischer Verhaeltnisse des suedlichen Teiles des Bakony, Mittei-
lungen aus dem Jaheb. d. kgl. Ungar. Geol. Anst. II,p. 171, Tat. X, figs. 18, 19.

1873. Lytoceras Wengenss E. v. Mojsisovics, Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol.
Reichsanst. VI-1, p. 73, Taf. XVII, figs. 7.9.

1882. Monpohyllites Wengensis E. v. Mojsisovics, Cephalopoden der Mediterranen ‘riasprovinz, Abbandle
K. K. Geo!. Reichsanst., X, p. 207, Taf. LXXVIII, figs. 10-12.

1894, Monophyllites spharophylius (Haner) = M. Wengensis Kittl. Jahrb, K. K. Geol. Reichsanst.,
p. 104.

1899. Monoplyllites Wengensis iener, Mitteilangen neber einige Cephalopodensaiten aus der Trias des

Bakony, Palwontol. Anhang zum I. Teil des L Bd, der Resultate der Wissensobaftl. Erforschung
des Balatonseces, p. 14

1899 Monophyllites Wengensis Tommasi La fauna dei caleari rossi e grigi del Mte. Clapsavon neiia Carnia
orientale, Palzont. Ital. V,p. 33.

1903. Monophyllites Wengensis Frech, Neuo Cephalopoden sus den Buchensteiner, Wengener und Raibler
Schichten des sued). Bakony, !. ¢. p. 37.
A fragment of Monophyllites of large size is provided with a sutural line agree-
A with that of M. Wengensis. 1t is a cast entirely devoid of its shelly substance.
raoo of the radiating ornamentation characteristic of the group of M, spher-
ofllus has been'noticed. The cross-section is cordiform, with the greatest trans-
V& diameter corresponding to the rounded umbilical wargin.
e character of the sutural lineisin favour of an identification with Mon-
-opilites W engensis, but some reserve is indispensable on account of the fragment-
tate of preservation of the only specimen available for examination.
Wocality and geological position.— Daonella limestone, W. of Lilang.

MEGAPHYLLITES JARBAS, Miinst. P1.V, fig. 1.

MIB4L. Ceratites Jarbas Muenster, Beitraege azur (ieognosic und Petrefaktenkunde des nvordoestliohen
Tirols., p. 136, Taf. XV, fig. 25.

W861. Phylloceras Jarbas Lauba, Fauua der Sohichten vor St. Cassiam, Denkschs, Kais Akad d. Wis-,
XXX B4, p. 85, Taf. X LI, fig. 12,

73, Pimacoceras ¢f. Jarbas E.v. Mosisovics, Dlas Gebirge von Hallstatt, Abbandl. K. K. Geol. Reichs-
anet., VI-1, p. 47, Taf. X1X, figs. 9, 10, 16.
182, Megaphyllites Jarbas E. v. Mojisovics, Cephalopoden der Mediterranen Triasprovinz, ibid. X, p. 193,
Taf. LIII, figs. 7, 8. A complete list of saynonyms is found ia this memoir. .

_ : Thisform agrees perfectly with the specimens of Megaphyliites Jarbas from
-8t. Cassian both in the shape of the shell and in the details of the sutural line.
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The flattened lateral parts do not admit of comparison with Megaphyllites oens-
pontanus v. Mojsisovies (Cephalopoden der Mediterranen Triasproving, 1. c. p. 193,
Taf. LIII, fig. 6) ; nor can the Himélayan specimen be attributed to M. obolus
v. Mojsisovies (1. c. p. 192, Taf. LIII, figs. '_3-5), on account of the different
arrangement of its sutures. There remains only M. sandalinus v. Mojsisovics (1. c.
p. 191, Taf. LIII, figs. 1, 2), which might put in a claim for closer comparison.

Megaphyllites Jarbas and M. sandalinus are very nearly allied, and even a distinc-
tion of typical examples of both species is no easy matter. Among the characters
enumerated by E. v. Mojsisovics it is only the more flattened shape and the smaller
size of the Muschelkalk species, M, sandalinus, which might be used as features of
distinction. Without the type-specimen of M. sandalinus at hand for comparison,
I should have been at aloss to find sufficient reason for a specific separation of the
Indian specimen and M. sandalinus. But the more strongly flattened siphonal area
in M. sandaiinus, and the more distinctly defined marginal region are characters of
difference in favour of separating my Himdalayan specimen from the latterspecies
and of its identification with M. Jardas.

Dimensions.
Diameier of the sheli . ., 28 mm.
»” s umbilicus . . . 0o,
Height of the last cabove the umbxhcal suture 16 ,,
volution { » a» preceding whorl 10 ,,
Thickness of the last colution . 105,

Sutupes. — Agreeing completely with those of Megaphyllites Jarbas and”.
sandalinus. I cannot find any difference of specific importance in the charactenf
the sutural lines of these two species,

Locality and geological —position.—Topmost beds of Muschelkalk, Bina
encamping ground, Thanam valley, Bashahr.

Remarks.—No stratigraphical importance can be attributed to the identifidion
of my Himélayan form with Megaphyllites Jarbas, this type ranging in the Afne
‘I'rias from the Muschelkalk into the carnic stage, although older and younger jpre-
sentatives of the type have been designated with different names by J v
Mojsisovies.

D. ARCESTOIDEA.

JoANNITES KossMmarI nov. sp. PL V, fig. 7.

A species of Joannites from the Traumatocrinus limestone of the Shalll cliff
has been referred to Joanunites cymbiformis Wulf. as ¢f. by E. v. Mojsiso 1t
differs, according to the description (Himdlayan Foss., Pal. Ind., ser. XY, 111,
Pt. 1, p. 101), from the typical Joannites cymbiformis by the absence of rassces in
specimens exceeding a height of the volution of 85 mm, Of the two gpedimens
from the Shalshal cliff which chiefly served for description the snaller one
(Pl. XX, fig. 8) has three varices on the cast in the circumference of the last whorl.
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The larger specimen, the sutures of which have been figured on Pl. XX, fig. 4,
does not show any varices at all, as has been remarked by A, v. Krafft (General
Report, Geological Survey of India, for 1898-99, p. 213), who insists on a specifie
separation of the Himdlayan Joannites from J. cymbiformis. ‘

In A. v. Krafft’s aod Hayden’s collections from Spiti numerous examples of
Joannites have been noticed, which in their outlines agree.very closely with the
species from the Traumatocrinus-limestone of the Shalshal cliff. But they are
distinguished from it by the presence of two varices only, which are notioed con-
stantly in chambered casts of the most variable dimensions. In this character our
Himilayau specimens agree perfectly with Joannites Joannis Austrie v. Klipst.,
which invariably shows two varices in the oircumference of a whorl in all stages of
growth, They do indeed resemble the Alpine species from St. Cassian and Aussee
so closely, that I should not have separated them, had not ditferences in the sutural
line required it.

In the illustration on Pl V, fig. 6, the typical shape of Joannites Kossmati is
represented, with moderately globose volutions of nearly equal height and thick-
vess. brom this typical shape a small number of examples differ by more strongly
inflated whorls. The deep furrows (varices) of the casts run in an almost straight
line across the lateral parts, and cross the siphonal part with a small curvature
only. In this respect they also agree with Joannites Joannis Ausirie, not with J.
cymbiformis, in which the varices are curved forward more strongly.

All my specimens cousist of air-chambers only. The largest individual present
possesses a diameter of 80 mm.

Dimensions.
Diameter of the shell . . . . 67 om.
» » ambilicus . . . 5 .
Height of the last ¢ above the umbilical suture 825 ,,
volusion { » s preceding whorl 4,
Thickoess of the last volution . . 38

Sutures.—Joannites Kossmati hasonly six saddles outside the umbilical margin,
whereas the number of saddles in J. cymbiformis and in J. Joannis Austrie are
eight or nine. This difference between my 1ndian specimens and J. Joanwnis Ausirie
being a coustaut feature, the former cannot be identified with the latter.

In the character of the sutural line a distinction from Joannites Joannis
Austrie is shown in its slighter curvature, which is due to the very short length of
the portion descending from the fifth saddle to the umbilical suture. In the details
of ramification the saddles of the two species agree in a remarkable manner.

Locality and geological position.—-(a) Topmost beds of wupper Muschelkalk :
Kiégi,

(0) Daonella shales. W. of Lilang; N. of Po; N. above Thabo; Thanam
valley, Bashabr, .
~ (¢) Daonella limestone : N, above Thabo, N,-W. of Muth.
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Remarks.—A. v. Krafft in his stratigraphical notes on the mesozoic rocks
of Spiti (General Report for 1899-1900, p. 214) remsarks that species similar to
Joannites cymbiformis occur already in the Muschelkalk. . ¢ At K4ga ”—he says—
“two small specimens were collected by Mr. Hayden in 1898, and mentioned in
last year’s annual report (p- 16) as Joamnites aoff. diffissus Hauer. But Prof.
Diener, to whom they were sent for examination, determined them as probably J.
cymbiformis Wulf.”

The specimens mentioned by A. v. Krafft have been included in the present
species, which, although nearly allied to J. cymbiformis, can be identified with
this species as little as the congeneric form from the Traumatocrinus limestone of
the Shalshal cliff.

A.v. Krafft was perfectly right in stating this species passes from the topmost
beds of the Muschelkalk group through the entire ladinic stage.

JoanNITES ¢f. Kyrrpsteini Mojs. Pl V, fig. 8.

1843. Ammonites multilobatus A. v. Klipetein, Beitraege zur geologischen Kenntniss der oestlichen Alpen,
p 129, Taf. IX, fig. 1.

1869, Arcestes cymbiformis Laube, ex parte, Fauna der Schichten von St. Cassian, Denkachr. Kais. *Akad.
d. Wiss,, XXX Bd., p. 87, Taf XIII, figs. a, ¢, d.

1875. .irecestes Klipsteini E. v. Mojsisovics, Cephalopoden der Hallstaetter Kalke, Abbandi. K. K. Geol.
Reichsanst., VI-1, p. 84, Taf. LXI, figs. 2, 3, LXII, figs. 2, 3.

1882. Joannites Klipsteini E. v. Mojsisovics, Cephalopoden der Mediterranen Triasprovinz, jbidewn, X
p. 170,

A specimen of Joannites from the Daouella limestone W. of Lilang agrees
very closely with Joannites Klipsteini Mojs.

It is strongly compressed and provided with flat lateral parts converging
very gently and regularly from the umbilical margin towards the flattened
siphonal area, 1In this respect my cast agrees exactly with the illustration given
on Pl. XL1I, fig. 36, by E. v. Mojsisovics.

There are five varices in the circumference of the last volution of my speoci-
men, which is entircly chambered. They are nearly straight, with a slightly
falciform curvature, which is not equally well developed in every single furrow.
Nor are the five varices arranged at equal distances. Three furrows are set rather
closely to each other in the anterior half of the last whorl, as is the case in the two
Alpine types, illustrated by E. v. Mojsisovies on P, LX1, figs. 2 and 3.

Dimensions.
Diameter of the shell . . . . . 44 mm,
'y » 3 umbilicus . . . 4
" Height of the { above the umbilical sntnre . . . 2%,
last volution { »w w» Preceding whorl . . .9,
Thickness of the last volation . . . . . . . . 206 ,,

Sutures.~Only known in rough outlines, As far as kmown, apparently
agreeing with those in Joannites Klipsteini or in J.-Josnnis dustrie.
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JOANNITES sp. ind. ¢f. TrRIDERTINUS Mojs. Pl V, fig. 9.

A large, completely chambered specimen of Joannites from the Daonella shales
of the Thanam valley, Bashahr, belongs in all probability to Joannites tridentinus
"v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol.
Reichsanst., X, p. 168, Taf. XLVII). Notwithstanding the recent description in
Frech’s memoir on triassic Cephalopoda of the Bakony (Paleeontol. Anhang zum
ersten Teil des I. Bdes. der Resultate der wissenschaftl. Erforschg. des Balaton-
sees, p. 36, Taf. VIII, fig. 1, Taf, 1X, fig. 1), the Alpine species is unfortunately
known so imperfectly, that it is preferable to refrain from a direct identification.

My specimen agrees with the Alpine type-specimen from the Daonella lime-
stone of Prezzo in the compressed shape of the shell, in the flattened character of
the lateral parts, and in the presence of four varices, which in their position
correspond exactly to the four quarters of the last volution. A distinction from
the type-specimen illustrated by E. v. Mojsisovics is shown in the more broadly
rounded siphonal area and in the smaller size of the umbilicus. In the latter
character, however, the two examples from the Fuered limestone of the Bakony,
which have been united with J. {ridentinus by Frech, answer well to the Indian
cast. Neither front views nor cross-sections of those Hungarian specimens have
been published by Frech. Nor is the cross-section of the Alpine type known exactly,
the figure given by E. v. Mojsisovics having been based on the reconstruction of a
specimen partly crushed and deformed by pressure in the rocks.

Dimensions.
Diameter of the shell . . . . . . 94 mm.
» ,» umbilicus . . . . . . . 76
Height of the { above the umbilical suture . . . 47
last volution { » s preceding whorl . . . 17,
Thickness of the last volation . . . . . . . 4,

Sutures.—Similar to those of Joannites Joannis Austirie. TFrom eight to
nine saddles are counted outside the umbilical suture. As has been noticed by
Frechinhis Hungarian examples, the saddles are richly ramified and more compli-
cated than in any of the congeneric species from the Wengen beds.

JOANNITES ¢f. PROAVUS Diener. PLV, fig. 10.

1899. Joannites aff. diffissus (v. Hauer) A. v. Krafit, General Report, Geol. Surv. of India, 1898-99, p. 18.
1900. Joarnites proavus Diener, Die triadische Cephalopodenfauna der Schiechlinghoche bei Hallstatt.,
Beitraege zur Palmont. und Geol. Oester.-Ungarns, ete., Bd. XIII, p. 18, Taf. ], figs. 1, 2.
1906. Joannites cf. proavus Diener, Himalayan Fossils, I ¢. Vol. V, Pt. 2, Pl. XV, fig. 5, XVII, fig. 5.
This species, which has been described in my memoir on the fauna of the

Himdlayan Muschelkalk, is represented by numerous examples in the ladinic stage
of S8piti. All my specimens are of small or moderate size and provided with very
deep constrictions, standing exactly opposite to each other. The few specimens

in which portions ol the body-chamber have been preserved are too fragmentary
62
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to decide, whether or not the constrictions, which are so characteristic of inner
nuclei, do also persist in the body-chamber. The new materials therefore add but
little to our knowledge of this species, which is most nearly allied to Joannttes
diffissus v. Hauer.

Good characters of distinction between this species, which is referable to the
Alpine Joannites proavus with some reserve only, and J. diffissus of carnic age are
the larger size and the arrangement of the sutures in the Indian species. The
sutural line of the latter is arranged along a very flat curve, whereas -the curvature
is rather considerable in Joannites diffissus. '

Locality and geological position.—(a) Topmost beds of upper Muschelkalk :
S.-E. of Muth; Kigid; Banna encamping ground, Thanam valley.

(6) Daonelia shales : Thanam valley, Bashahr ; E, of Muth.

PROARCESTES BICINCTUS V. Mojsisovics. PL V, fig. 2.

1866. Ammonites diffissus (v. Hauner) Stoliezka, Memoirs, Geol. Surv. of India, Vol. V, Pt. 1, p. 63, Pt. V,
fig. 4.

1882, Arcestes bicinctus E. v. Mojsisovios, Cephalopoden der Mediterranen Triasprovinz; Abbandl. K. K.
Geol. Leichsanst., X, p. 167.

1895. Proarcestes bicinctus Diencr, ihe Cephalopoda of the Muschelkalk, Himélayan Foss, Vol. II, Pt. 2,
p. 87, Pl. XXVIII, g 1.

1900. I'roarcestes bicinctus A. v, Krafft, General Report, Geol. Surv. of India, for 1899-1900, p. 209,

Proarcestes bicinctus has been enumerated by A. v. Kraflt among the species
of Ammonites common to beih the upper Muschelkalk and the beds with Daonella
indica. He found the species to be abundant in the topmost beds of the Muschel-
kalk at Kégd, at Banna encamping ground, S.-E, of Muth, ahd in the Daoneila
shales N. of Po. In reality the species is not at all abundantly represented among
his materials, The majority of examples identified by him with Proarcestes
bicinctus belongs to the group of -Joannites proavus Diener, as could be stated by an
examination of their sutural lines. ’

Among the materials collected in the triassic rocks of Spiti by Hayden and
A. v. Krafft not more than two specimens could be identified with Proarcestes
bicinctus. Although there is a great external resemblance between them and
inner nuclei of Joannites cf. proavus, their distinction is rather easy, as may be
seen at a glance from the figures of the type-specimen of Proarcestes bicinctus
represented in Stoliczka’s memoir and in my monograph of the Cephalopoda of the
Himéalayan Muschelkalk.

Proarcestes bicinctus is of enormous thickness, the transverse diameter of the
cross-section being equal to or exceeding even the diameter of the entire shell. I
have never noticed a similar proportion of height and thickness in a species with
the sutural line of Joamnites. The constrictions are less strongly marked than in
typical shapes of J. proavus, but this feature of difference is less oconstant, the
streugth of constrictions being subject to some variation in the latter- species
according to diiferent stages of growth. That it belongs to either ‘Joannites or
Proarcestes can, of course, be decided at once by an examination of the sutures.
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Neither of my two specimens has been perfectly preserved, although their state
-of preservation is better than in Btoliczka’s type-specimen.

i Dimensions.
Diameter of the shell . . . . . . . . 23 mm.
» » umbiliews. . . . . . . . 8B,
Height of the last { above the umbilieal suture . . . . 10 o
volution » n preceding whorl . . . « 6 4
Thickness of the last volation . . . . . . « 25

.Sutures.—The siphonal lobe is narrow and its median prominence is com-

paratively short. The siphonal saddle is provided with a large, external branch.

.In this feature Proarcestes bicinctuwe recalls the section of P. extralabiati in the
Alpine ‘I'rias, and not the group of P. Bramantes Mojs.

Locality and geological position.—Daonella shales, N. of Po. ,

Remarks.—From the examination of A. v. Krafft’s collections the ladinio age

-of Proarcestes bicinctus is evident. The stratigraphical layer of Stoliczka’s type-

specimen not being known, the species must probably be eliminated from the list
-of Muschelkalk forms,

PrOARCESTES cf. BALFOURI Oppel.

1863. Ammonites Balfouri Oppel, Paleont. Mitteil. aus dem Museum d. Kgl. bayr. Staates I, p. 285, 'l;sf: 50,
fig. 5. ]
1896. Pro(gu'cecte: Baif ouri Diever, Himal. Foss., Vol. II, Pt. 2, p. 83, PL. XXVII, figs. 6, 7.

Small specimens of Proarcestes consisting of air-chambers only, without any
“varices or labism, are referred to P. Balfouri. With this species they agree in their
:shape and sutures. No examples provided with their body-chambers have as yet

been found. The question whether Proarcestes Balfouri is identical with
P. Escheri v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, . c. p. 162,
Taf. XLVI, figs. 7-9, and Cephalopoden der Hallstaetter Kalke, 1. c¢. VI-1, p. 112,
Taf. LVIII, fig. 18) or not, has therefore to remain still unsettled.

Locality and geological position.— (a) Topniost beds of Upper Muschelkalk :
‘8.-E. of Muth.

(b) Daonella shales.—N. of Po, W. of Lilang.

PROARCESTES sp. ind. aff. EsINENsIS Mojs. PL V, fig. 11.

Inner nuclei of a species of Proarcestes with moderately inflated whorls and
three furrows on the cast in the circumference of one volution recall P. esinensis
v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K.
Geol. Reichsanst.,, X, p. 158, Taf. XLV, figs. 1-5). In. examples reaching a
diameter of 15 mm. the cross-sections are of equal height and thickness, An exact
specific determination is not possible on account of the absence of full-grown

-examples with bodyschambers among my maferials,
Locality and geological position.— Daonella shales, 8.-B. of Muth,
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PROARCESTES sp. ind. (group of P. bicarénati).

Inner nuclei of Proarcestes, recalling the group of P, bécarinati, are not rare
among the Himdlayan materials from the ladinic stage. They might be compared
to Proarcestes pannonicus Mojs., P. Aussecanus Muenst., or P. bicarinatus Hauer.
The casts are provided with two furrows, situated exactly opposite each other, in.
the circumference of one volution,

Sutures similar to those of P. Ausseanus. Siphonal saddle with a distinet
external braneh.

Locality and geological position.— Daonella shales, N. of Po, W. of Lilang,.
S.-E. of Mutb.

1I.—FOSSILS FROM THE HALOBIA LIMESTONE.

According to A. v. Krafft’s deseription, an isopic mass of dark, splintery lime-
stone follows above the Daonella shales. This mass of limestones, about 280 feet in
thickness, contains in its lower part the fauna of Daorella indica, whereas in the
upper region Halobia cf. comata has heen found. The difference in the faunistic
contents of the lower and upper portions of this uniform mass of limestones ine-
duced A. v. Krafit to separate the two divisions, designating the lower as Daonella
limestone and the upper as Halobia limestone.

In his stratigraphical notes on the mesozoic rocks of Spiti (General Report,.
Geological Survey of India, 1899-1200, p. 208) he gave the following sequence of
beds between the Muschelkalk and the grey shales with Joannites cymbiformis :—

{5. Groy beds.
4. Hard, dark, splintery limestones, somewhat  bituminone, with calcite

veins, weathering greyish brown, intercalated with shaly limestones,

Carnic stage ! in layers of 1-3 feet, containing—
Halobia ¢f. comata Bittn. }

w  ¢f fascigera Bitin. . 111 #%,
3. Black limestones as 4, intercalated with shales. Very large Areestes

L SBe e e e e e e .., ot
2, Hard, black limestove as 4, containing Daonella cf. Lommeli
Wissm. . . . . . . . . . 145 ft.

Ladinic stagey 1. Daonella shales with—
l . 180 ft.

Daonella Lommeli Winam,
»  indica Bittn. }
A. v. Krafft expressly states (p. 215) to have never met with a Daonella-
Lommeli higher up than in the upper third of series No, 2.
Series No. 2 corresponds to the Daonella limestone, No. 4 to the Halobia lHme-
stone, in which I prefer to include the small band, No. 8 with Joannites Thanamen--
sis vov. sp. (drcestes sp. A. v. Krafft).
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"The fossils of the Halobia limestone are very few in number, and~-with the
exception of Joannttes Thanamensis—preserved unsatisfactorily. The following
two species only have been determined : —

Havosia cf. comara Bittner. Pl VII, figs. 2, 3, 4.
1899. Halobia comata Bittner, Himéilayan Fosdils, Vol. ITI, Pt. 2, p. 46, Pl. V11, fig. 18.
'1900. Halobia cf. comata ¢t ¢f. fascigera A. v. Kraflt, General Report, Geol, Surv. of India, 1899-1900,
p. 215.

Among A. v. Krafft’s materials there are altogether three casts of Halobie
which have been referred to H. comata and to H. fascigera by this author, but
which, according to my opinion, should be included in one species only.

They undoubtedly belong to the group of Halobic rugosa, and are probably
identical with Halobia comata Bittn., although they leave much to be desired as
regards certain identification. In none of them has the region of the shell in front
of the umbo with the anterior wing been preserved, but the ornamentation of
the casts agrees so closely with the sculpture characteristic of Halobi® rugose that
there is sufficient reason for referring them to that group. The ribbing is extremely
delicate. The ribs are closely set and undulating. Concentric wrinkles of growth
are distinctly developed. They are often connected with a change in the direction
and strength of the radiating ribs, but not with a sharp geniculation, as in
H. fascigera. The umbonal region is delicately ribbed, not smooth as in Halobia
rugosa.

Locality.—W. of Lilang.

JOANNITES THANAMENSIS nov. sp. Pl VII, fig. 1.

Awmong the fragments of *very large Arcestes” mentioned by A. v. Krafft in
his preliminary notes on the mesozoic rocks of Spiti (General Report, Geological
Survey of India, 1899-1900, p. 208) there is a fairly well-preserved, altbough
incomplete, cast of a beautiful Joannites, which to me appears worthy of a specific
determination.

In its general shape my type-specimen recalls Joannites Kiipsteini .
Mojsisovies (Cephalopoden der Hallstaetter . Kalke, Abbhandl. K. K. Geol. Reichs-
anst., VI-1, p. 84, Taf. LXII, figs. 2-8). It is provided with very flatly curved
lateral parts and a broadly rounded siphonal area. It differs, however, from all
congeneric species by the complete absence of furrows or varices in the inner
volutions. The only furrow which has been noticed was situated in the vicinity
of the aperture and belongs to the body-chamber.

The shell, which has been partly preserved, is of remarkable thickness.

Dimensions.
Diameter of the shell . . . . . « 214 mm.
» ,»  umbilicua . . . . . 16,
Height of the ¢ above the umbilical suture . 105 ,,
last volution 2 ,, ,, grecediag whorl . . 33 »

Thickness of the last voiution . . . . 100 ,,
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Sutures—1 have not succeeded in making all the details of the sutural line
accessible to observation, Three lobes and four saddles following the siphonal lobe-
are known to me fairly well, but as regards the rest of the auxiliary series, I had tfo:
be satisfied with studying their rough outlines. Thereare ten saddles altogether out-
side the umbilical suture. The ramification of the principal saddles is almost as
rich as in Joannites cymbiformis and its allies. All the saddles are dimeroidie,
whereas the lobes are bipartite at their base, being divided by a high median in-
dentation. The stems of the saddles bave a more massivesbhape than in J. cymbi-
formis, but this is, perhaps, partly due to a too liberal use of the grinding stone and
of muriatic acid.

III.—FOSSILS FROM THE GREY BEDS.

Throughout Spiti above the black Halobia limestone with Halobia cf. comata
of middle carnic age, thick, grey, earthy shales follow, in which grey, shaly
litnestones of various thickuness are intercalated. A. v. Krafft describes this series
as being of so uniform a character, that it can hardly be sub-divided unless in a very
detailed fashion. The entire thickness of the grey beds amounts to at least 500 feet.
A thin-bedded, shaly limestone of 20 feet in thickness occurs about the middle of
the series,

Two fossiliferous horizons have been discovered in the grey beds, separated by
300 feet of unfossiliferous rocks. The lower one is sitnated at the very base of
the series, lying immediately on the topmost Halobia limestones. It is of consider-
able importance. A. v. Krafft mentions the following species of Cephalopoda, as
collected either by himself or by Hayden from this horizon at different localities :—

Joannites cymbiformis Wulf.
Trackyceras ¢f. Aonoides Mojs,

” ap. ind. aff. Ariae Mojs.
Drepanstes nov. sp. ind.
Hauerites nov. ap. aff. rarestriato Mojs.

The second fossiliferous horizon of the series of grey beds was discovered
N.-N.-W, of Lilang and N.-W. of Muth in the upper division about 40 feet
above the thin-bedded limestone referred to above. The following species have
been identified by A. v. Krafft :-~

Spirifertna sh sshalensis Bittn.
Rhynchonella laucana Bittn.
Diserna 3p. tnd.

Distéchites sp. ¢nd. aff, Goeblt Mois.

The bulk of the collections made in this horizon is stated by him to belong
to species not recorded yet from the Himdlayas.
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BRACHIOPODA.

RuayxcHONELLA LAUcCANA Bittner. Pl IX, fig. 1.

1899. Rhynchonella laucana Bitt.ner, Himflaysn Foss., Palieont. Ind., ser. XV, Vol. III, Pt. 2, p. 44, PL
VIII, figs. 5, 6.
1960. Rhynchonella laucana A, v. Krafft, Generai Report, Geol. Surv. of India, for 1899-1900, p. 217.
Three specimens of a large, smooth Raynchonella can be safely identified with
this species from the horizon of Halobie comatas in the Shalshal cliff. One of
them agrees exactly with the type in the height and shape of its froutal tongue.
The two others have the fronmtal tongue of the ventral valve a little higher and
narrower, but have been somewhat distorted by pressure. They stand very near
‘Rh. regille from the carnic stage of the Hallstatt limestone, as has been remarked
by Bittner. The differences betwcen this Alpine form and the specimens from the
Shalshal cliff, as eoumerated by that author, Lave also been observed in my
exam ples

Dimensions.
Entire lengzth of the shell. . 25°5 mm.
,  breadth ,, . o .28,
Length of th: dorsal valre . e 22,
Thickness of hoth valves . . .22

Locality -enid geoloyical position.— Upper horizon of grey beds, W. of Lilang.

Rhyrchonella b cana var. lilangensis.—A specimen of Rhyuchonella of very
large size from the samie locality (Pl IX, tig. 2) may be referred provisionally to
Rk. laucana as a variety. It is distinguished from the typical shape by its highly
elevated and narrowly extended frontal tongue, asd by the development of dis-
tinctly angular lateral folds bordering the mesial sinus. The close affinity to Rhyn-
chonelle laucana is very probable hut not beyond doubt, the beak of my only
specimen having been broken off. It is, however, only the character of the beak
which permits a safe distinction between the representatives of the groups of
Rhynchonella regille Bittn. to which RhA. lawcana belongs, and of Rk. subacuta
Mstr.

RHYNCHONELLA (AUSTRIEBLLA ?) sp. ind. ex aff. RE. NUX Suess. Pl IX, fig. 3.

Among my materials from the upper horizon of the grey beds W. of Lilang
there is a single specimen of a globose Rhynchonella, which in its general shape

recalls very strongly the Alpine Rk.nux. It is especially the nearly equivalve
H



50. HIMALAYAN FOSSILS.

character of the shell, in which it agrees with.the examples from the Hallstatt lime-
stone as illustrated by Bittner (Abbandl. K. K. Geol. Reichsanst., XIV, Taf. XII,
figs. 18-30, Taf. XXXIX, figs. 21, 22). The frontal tongue is high, narrow,
lanceolate. impressed in the middle and bordered by deep, angular, lateral folds.
From Rhynchonella laucana this specimen is distinguished at once by its strongly
vaulted dorsal valve, and by the direction of the line, in which the lateral margins
of the two valves unite. Unfortunately the apex of the ventral valve has not
been preserved. No exactinformation asto the affinity with Rhynchonella nux
can be therefore gathered, although the general outlines of the ventral valve lead
me to suggest that the apices of the two valves cannot have differed considerably
in size. .

Provided the supposed aflinity of this specimen to Rhynchonella nux could be
ascertained, it should find its systematical position in the subgenus Ausiriells
Bittn.

RAYNCHONELLA cf. SEMIPLECTA Muenst. Pl VIII, fig. 5.

1841. Terecbratula semiplecta Gral Muenster, Baitraege zur Petrefactenkunde IV, p. 55, Taf. VI, fig. 2.

1865. Rhgynchonella semiplecte Laube, Die Fauna der Schichten von 8t. Cussiam, - Denkschr. Ksie.
Akad. d. Wiss,, XXIV, Bd. 2. Abt,, p. 24, Tuf. X1V, g. 1. .

1890. Rhynchonella semiplecta Bittner, Lrachiopoien der Alpinen Trias, Abbandl. K. K. Geol. Reichsanst., .
X1V, p. 100.

For a fuller list of synonymns the memoirs of Laube avd Bittner should be consulted.

I cannot but refer a single specimen from the upper horizon of the grey beds
W. of Lilang to the group of Ehynchonella semiplecta from the triassic strata of St.
Cassian. This specimen is of moderate size and intermediate in shape between the two
types illustrated in figs. 1 and 1la by Laube. Its frontal tongue is higher than in
the typical form, but lower than in the var. Joannis Austrie v. Klipst. My
Indian specimen resembles this variety in the faint development of lateral and
frontal folds. The folds are restricted to the vieinity of the margins. The two
valves are equally vaulted. The beak is small and projects very little beyond: the
hinge-line.

Dimensions.
Entive length of the shell . .18 mm.
,» Dbreadth ,, » . .18,
Length of the dorsal valve .19,
Thickness of both valves . 106 ,,

REYNCHONELLA FRESHFIELDI nov. sp. Pl X, figs. 1, 2.

This is one of the more common species in the Brachiopod-bearing horizon of
the grey beds. It is very closely related to Rhynchonella  trinodosi Bittner
(Abhandl. K. K. Geol. Reichsanst., XIV, p. 13, Taf. XXXII, figs. 17-85) and to
Bh. mutabilis Stoliczka (Mem. Geol. Survey of India, Vol. V, p. 40, PL III, figs.
5-9).
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The two valves are moderately vanited, more globose, as a rule, in advanced
stages of growth. But even young specimevs are always less stroogly flattened
than equally sized examples of Rhynchonella trinodosi. The smaller valve is
always more strongly inflated than the opposite one. The sinus and corresponding
mesial fold are only developed at a considerabie distance from the apices in the
frontal region of the shell.

The mesial fold of the dorsal valve is geperally provided with three sharp and
narrow ribs, to which two equally shaped ribs correspond in the sinus of the ventral
valve. - Specimens with two ribs iu the mesial lobe of tbe dorsal valve and with a
single median rib in the sinus of the ventral valve are quite an exception. In one
of these specimens the two sides of the front are strongly asymmetrical. The two
ribs bordering the mesial sinus of thelarger valve are most prominent. Two smaller
Iateral ribs are noticed in the marginal region on either side. Even in specimens
provided with a comparatively strong sculpture, the ribs converging towards the
beak are never fused. The absence of this character distinguishes our species at once
from similar forms of rhaetic and liassic age (RBhynchonella austriaca Suess, Bh.
variabilis Schloth.)

Rhynchonella Freshfieldi resembles very closely those forms of the group of
Rh. trinodosi which ditfer from the typical shape by the development of two ribs in
the sinusof the larger valve, and of three ribs in the eorresponding frontal lobe of the
smaller valve. But this character in RhA. ¢{rémodosi is as exceptional as is the
presence of a smaller number of ribs in RA. Freshfieldi. A specimen of Rhk. trinodoss
which comes nearest to the present Himdlayan species has been illustrated by
Bittner on Pl XXXII, fig. 27, of his above-quoted memoir. But even in this
specimen the three ribs of the frontal lobe are less prominent than in my Indian type.
Another small but coustant differcnce is the steeper slope of the lateral parts from
the ribs bordering the mesial fold of the dorsal valve, In the majority of my
Tudian shells the length and breadth of the ventral valve are equal, whereas in the
tbree-ribbed variety of Rhynchomella irinodosi the length is gemerally inferior
to the width of the shell. Nor does any one of the types enumerated by Bittner reach
the dimensions of some of my Indian examples.

Notwithstanding all these differences of minor importance, Zhiynokonella
Freshfields and Rbh. trinodosi are so closely related to each other that the Indian
species could equally well be regarded as a variety only of RE, trinodosi. Had the
specimens collected in the grey beds of Spiti by A. v. Krafft been found in a horizon of
Muschelkalk age, 1 should, myself, probably have included them with the Alpine
form.

Bhynchonelia mutabilis Stoliczka is a gigantic form of the Alpine Rhynchonella
trinodosi. The difference between it and Rh. Freshfieldi chiefly consists in their
respective dimensions.

No geologically younger representatives of the group of E&. {rinodosi in the
trisssic beds of St. Cassian and of the Alps of Bavaria are allied to Rh. Freshfieldi

as closely as is this leading form of the Alpine Muschelkalk.
B2
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Dimensions.
Pia. 1. F1e. 2.
Entire length of the shell . . 14 mm, 12 mm.
5» Dbreadth w e . 135 ,, 12
Length of the dorsl valve . . 12, 105 ,,
Thickuess of both valves . . 10 78,

Locality and geological position.— Upper horizon of grey beds, N.-W. of Muth.

RaYNCHONELLA HIMAICA nov. sp. Pl IX, figs. 12, 13.

This species is very nearly allied to Rhynchomells subacute Muenst. var.
coralliophila Bittner (Brachiopoden der alpinen Trias, Abhandl. K. K. Geol
Reichsanst., XIV, p. 114, Taf. XXXVIII, figs. 7-9) from the St. Cassian beds-of the
Seelandalpe. 1t is considerably larger than the typical form of Rk. sudacuta from
St. Cassian, of a strongly compressed shape, provided with a comparatively long and
sharp beak, and with expacding lateral parts which are marked off very distinctly
from the medial sinus and eorresponding lobe.

Both elongated and broad shapes are represented in the Himdlayan collections.
The two figures illustrate ordinary but not extreme shapes.

Ribs are constantly present in the sinus or mesial fold and on the lateral parts,
and are more sirongly developed than in any of the Alpine specimens of the group
of Rhynchonella subucuta. The arrangement of the ribs is remarkable by reason
of their close grouping in the sinus and corresponding lobe, whereas the lateral ribs
stand less closely. The tripartite character of each valve is very distinctly marked.

Dimensions.
Fi1a.12. Fia. 18.
Entire iength of the shell 12 mm. 12 mm.
,»  breadth ., 12, 10
Length of the dorsal valve 0 , 10 ,,
Thickness of both valves 5 3 .

Locality and geological position.— Upper horizon of grey beds, W. of Lilang,

REYNCHONELLA cf. BAJUVARICA Bittner. Pl. X, fig. 3.

1890. Rhynchonella bajuvarica Bittner, Brachiopoden der alpinen Trias, Abbandl, K. K. Geol. Reichsanst.,
X1V, p. 162, Taf. XL1, figs. 1-5.

A single specimen of a small Rhynchonella from the upper horizon of the grey
beds W. of Lilang agrees so closely with Rhynchonelia bajuvarica from the Part-
nachschichten of the Wendelstein, that it must be referred to this species as ¢f. 1t
is & moderately narrow and inflated RAynchonella with a high frontal tongue, In
the dorsal valve no distinct mesial fold corresponds to this frontal tongue, but a
"median depression in this valve is its most characteristic sculptural element. In
the corresponding sinus of the ventral valve a flat mesial ridge is noticed. Both
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this median depression and ridge are broader than all the rest of the ribs or furrows.
The lateral ribbing is restricted to the vicinity of the margins.

Rhynchonella bujuvarica is an intermediate shape between Rh. ¢rinodosé Bittn.
and Rk. linguligera Bittn. My Himélayan specimen stands nearer to the oar.
minutwla of Rh. trinodosi Bittner (Abhandl K. K. Geol. Reichsanst.,, XIV, fig. 84),
than any of the Alpine representatives of Rh. bajuvarica, the ribbing of the front
being more sharply marked than in the types from the Wendelstein.

In its dimensions my example agrees exactly with the Bavarian species.

SPIRIFERINA OROPHILA nov, sp. Pl IX, figs. 7, 8.

This species—as is the case with Rhynchonella Freshfieldi mentioned above—
shows a greater similarity with a species of Spiriferina from the Muschelkalk than
with any congeneric form of upper-triassic age, Exterpally it resembles very closely
Sp. avarica Bittner (Abhaudl. K. K. Geol. Reichsanst., XIV, p. 85, Taf. XXX\
figs. 6, 7) from the Muschelkaik of the Bakony, of which only the ventral valve.
have as yet becn made known. In the internal structure also, at least in that of
the umbonal region, the two species agree, as is proved by the faint developmeunt
of dental plates in both of them. 1In this character my Indian species also agrees
‘with Spiriferine Bittneri Frech (=Spiriferina fortis Bittner, Brachiopoden aus der
Trias des Bakonyerwaldes, Paleeont. Anhang zum I. Theil des I. Bdes. Resultate
der wissenschaftl. Erforschung des Balatonsees, p. 21, Taf. III, figs. 11-21). The
beak of the ventral valve in all my specimens has been broken off. In the plane of
fracture a strong median septum is exhibited.

Spériferina orophile is remarkably similar to Sp. avaerica in the small number
of folds. In the ventral valve a sinus of moderate depth and width is bordered on
either side by a sharply ronnded rib. Outside this rib two more folds only follow.

in the dorsal valve the mesial and the two primary lateral folds are of nearly
equal sirength. There is only one more lateral rib between this primary fold and
the hinge-line. In its sculpture the dorsal valve of Spiriferina orophila recalls very
strongly the dorsal valve of a Spiriferina from the Alpine Muschelkalk which
has been referred to Spiriferina fragilis by Stur, and illustrated by Bittner on
Pl. XXXV, fig. 5, of his memoir as Sp. fragilis var. paucicostata.

In their outlines my Indian specimens agree better with Spiriferinae avarica
and Spiriferina Bittner: than with Sp. fragilis. Their hinge-line does not coincide
with the greatest breadth of the shell. The arca is higher than in Sp. avarica, but
this character of difference is of very small importance, its great variability in
many species of Spiriferide being a well-known fact.

Notwithstanding its similarity to Spiriferina avarica the present form may be
easily distinguished from this species by the strength of its ribs, which remains
equal throughout the entire length of the ventral valve, whereas in Sp. averice
the ribs are most strongly developed in the umbonal region and beecome gradually
obsolete towards the front.
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14
Dimensions.
Fia. 7. F1a. 8.
Entire length of the shell . 15 mm. 14 mm.
»» breadth,, , 16 ,, 17°5 ,,
Length of the dorsal valve 12, n ,
Thickness of both valves 12 ,, 113 ,,
Length of the hinge-line 12, 12'5 ,

The shell is distinctly punctate, but not coarse-grained.

Locality and geological position.— Upper horizon of grey beds, W. of Lilang.

Remarks.— Spiriferina rariplecta Muenst. (Bittner, Abhandl. K. K. Geol
Reichsanst., XIV, p. 72, Taf. I, tigs. 20, 21) from St. Cassian is probably also among
the allies of our species. It agrees with Sp. orophila in the small number of ribs,
but possesses, apart from the ditference in size, more strongly inflated valves and a
very low area. |

In its cxternal shape Spiriferina orophila recalls also Sp. austréiaca Suess,
from the rheetic stage. Both species agree in the relative proportions of their valves
and in the presence of a small number of ribs. But in Sp. austriaca the mesial’
fold of the dorsal valve is strongly elevated and provided with an angular crest, not
rounded above. The internalstructure of the group of Spiriferina uncinata Schafh.,
of which Sp. austriaca is a representative, exhibits close affinities with the group
of Sp. hirsuta, to which Sp. avarica belongs. The existence of a near mutual rela-

tionship between Spiriferina avarica, Sp. orophila, and Sp. austriaca is therefore
very probable.

SPIRIFERINA GREGARIA Suess. Pl IX, figs. 9, 10.

1867, Spiriferina gregaria Suess, Verhandl, K. K. Geol. Reichsanst., p. 391.
1889. Spirifering gregaria S. v. Woehrmaun, Die Fauna der nordalpinen Carditaschichten, Jahrb. K. K.
Geol. Reiohsanst., 39 Bd,, p. 197, Taf. V, figs. 24-27.

1890. Spiriferina gregaria Bittnev, Brachiopoden der alpinen Trias., Abbandl. K. K. Geol. Reichsanst, XIV.,
p- 140, 145, Taf. XX VIII, figs. 14-19.

1900. Spiriferina gregaria Bittner, Brachiopoden aus der Triag des Bakonyerwsldes, Palwmont. Anhang
2. ersten Teil des ersten Bandes der Resunltate der Wissensoh. Erforschg. des Balatonsees, p. 21.

Numerous specimens of a small Spiriferina are before me, which stand so near
the well-known Spiriferina gregaria of the Alpine Carditaschichten that they may
with great probability be referred to that species.

The Indian species belongs to Zugmayer's group of ¢ripartit®@. The internal
structure of its apical regiona grees exactly with that of Spiriferina gregaria. A
cross-section of the beak shows three longitudinal lamellze, consisting of the median
septum and two dental plates, without any transverse lamellee.

In their external shape my Himdlayan examples agree rather with the Alpine
shape from the Carditaschichten of Northern Tirol than with the Carintbian speci-
mers from Bleiberg collected by Lipold. They are either a little longer than wide
or of equal length and width, but never elongated transversely. The broad area is
very high and slightly concave. The apex of the ventral valve is but little incurved,
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The sinus and mesial fold are ribbed. There are as a rule two ribs in the sinus and.
three in the mesial fold of the dorsal valve: They are always less strong than the
lateral ribs, which ocour to the number of five or six on either side of the sinus
and mesial fold. The lateral ribs do not diverge strongly and have an approxi-
mately straight direction, whereas they are distinetly arcuate in the ty pes from
Bleiberg. The mesial fold is elevated considerably above the general convexity of
the smaller valve.

I have not been able to find any characters of difference between my Indian
examples and tbe type-specimens of Spiriferina gregaria as illustrated by Bittner,
all of which I have examined personally. The only detail in which they do not
agree exactly is the smaller development of erect and Jamellose sirise of growth in

the Himdlayan shells. But this, of course, cannot be considered as being of
specific value.

Dimensions.
Fie. 9. Fic. 10.
Entire length of the shell 11'5 wnm, 106 mun.
» breadth,, , ,, 16 ,, 1005 .,
T.ongth of the dorsal valve 8 . 7 .
Thickness of both valves . . T 7 »

Locality and geological position.— Upper horizon of grey beds, W. of Lilang.

SPIRIFERINA sp. ind. aff. sHALSHALENsIS Bittn. Pl IX, fig. 11.

1900. Spiriferine skalshalensis {Bittner) A. v. Krafft, Geueral Report, Geol. Surv of Indis, for 1899-1900,
p. 217.

A single specimen of a middle-sized Spiriferina from the upper horizon of the
grey beds W. of Lilang has been identified with Sp. shalshalensis Bittner (Him4l
Foss., Paleont. Ind., ser. XV, Vol. I11, Pt. 2, p. 42, P IV, fig. 1) frora the horizon
of Halobia comata (Daonella beds, Griesbach) of the Shalshal cliff by A. v.
Krafft. Although this spceimen stands undoubtedly near the tvpe of Spiriferina
shalshalensis, it cannot be united therewith on account of some character of
difference, which are of more than varietal importance.

Spiriferina shalshalensis belongs to a group of forms in which the smaller
valve takes the shape of a lid covering the aperture of the semi-conical larger valve.
In the present species this character is less strongly marked, the dorsal valve nof
being opvosed to the ventral one in such a manner as to conceal it entirely if seen
from the dorsal side. The high area is not straight but slightly concave. ‘Lhe
number of lateral ribs on either side of the sinus is smaller than in Sp. shalshalensis.
Although the present specimen is considerably larger than the tyvpe of Sp. skal-
shalensis, six ribs only are counted on either side of the sinus, whereas Bittner
counted not less than nine ribs in his type-specimen. The sinus is distinctly
angular, whereas it is sharply rounded at its base in Sp. skalshalensis. The greatest
width of the shell does not coincide exactly with the hinge-line.
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All the characters enumerated, although sonmie of them might be of minor
importance, are sufficient for a specific distinction of the present examp e from
Spiriferina shalshalensis.

Nothing can be ascertained as to the inner strueture of the apical region from
an examination of this single specimen. It must therefore be left undecided
whether it ought to be grouped with Zugmayer's dipartite or dimidiate, although
its external resemblance to the group of Spiriferina hirsuta is in favour of the
latter alternative.

Dimensions.
Entire length of the shell 183 mm.
.s breadth ,, - e 14 &
Length of the dorsal valve . 1065 ,,
Thiciness of toth valves .. 1n

SPIRIFERINA DEODARZL nov. sp. Pl IX, figs. b, 6.

A species of this type of Spiriferina is not yet known to me from the Alpine
Trias. In its outlines and internal characters it recalls more strongly the group
of Spiriferina Suessii Winkl., than any other congeneric form. There is also
a great external resemblance with Cyréina Dav., but the absence of a pseudodel-
tidivm in my Indian examples forbids their identification with that genus or with
the nearly allied Thecocyréella Bittn. Spiriferina Deodare has an open deltidial
fissure, exactly like the deitidium of Sp. Swuessiz, but is strongly ribbed. The
presence of a stroug median septum and the puactate structure of the shell are
further arguments in favour of its being grcuped with Spiriferina Orb.

Two specimens of this interesting species have been available to me for exami-
nation, but one of them (fig. 6) has been destroyed for the purpose of making its
internal structure visible.

The shell is strongly inequivalve, resembling in its general shape the group of
Spirifer (Syringothyris) cuspidatus Mast.

The ventral valve is pyramid-shaped, much deeper than the opposite one and
provided with « large, concave sinus, which extends from the apex to the strongly
projecting front margin. The area is very large, triangular, with acute edges, and
situated at nearly right angles to the general level of the dorsal valve. It is per-
fectly straight, not concave. The very small and pointed beak is not incurved.
The area is smooth, not striated. The hinge-line coincides with the greatest width
of the shell.

The open deltidial fissureis very mnarrow in proportion.to its length. The
walls of the fissure are occupied by the iwo dental plates, which converge
in the median septum, exactly as in the rheetic groups of Spiréferine dimidiate
illustrated by Zugmayer (Untersuchungen iiber rheetische Brachiopoden, Beitraege
zur Paleeont. Oesterr. Ungarns, ete., von. E. v. Mojsisovies u. M. Neumayr, I, p.
25). The median sepfum agrees in iis size and position exactly with the median
septum of Sp. uncinata or Sp. Suessii, but does not project into the deltidial fissure
beyond the line cf junction between the two converging dental plates.
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The dorsal valve is of trapezoidal outlines, with acutely prolonged wings and
with a straight hinge-line. It is very moderately convex, with the exception of the
strongly elevated mesial fold. This mesial fold is very prominent, smooth, and
extends considerablv beyond the level of the lateral portions of the valve. It is
sharpened into a narrow crest and bordered by deep furrows on either side. In
addition to this fold and to the corresponding sinus of the opposite valve, the surface
of each valve is ornamented by from twelve to fourteen simple ribs.

Spiriferina Deodare is one of the largest representatives of this genus in
triassic beds. It is inferior in size to Sp. Suessi: only.

Dimensions.
Length of the ventral valve . + 29 mm,
»” 2 B dol’&ll ” . . 16 ”
Entire breadth of the shell . 32,
Thiokness of both valves . a2 ,,
Height of the area . . 20,

Locality and geological position.— Upper horizon of grey beds, N.- W, of Muth,

Remarks.—A strongly ribbed Spiriferina with a very bigh and vertical area
from the upper Trias of the Raxalpe has been described as Spiriferina oyrhynchus
by Bittner (Abhandlungen K. K. Geol. Reichsanst. Bd. XVTII, p. 23, PL 1, fig. 10).
Its ventral valve although reminding of Sp. Deodnre in its outlines, is, however,
distinguished by its tripartite internal structure,

SPIRIFERINA (MENTZELIA) MENTZELII Dunk. Pl IX, fig. 4

1851, Spirifer Mentzelii Dunker, Palwontographios, 1, p. 287, Taf. XXX1V, figs. 17-19.

For further eynonyma the reader isveferved to Bittner, Brachiop«den der alpinen ‘Trias, Abhandl K. K. Geol.
Reiohsanst., XIV, p. 22, and to my memoir on the fauna of the Himilayan Muschelkali (Vol. V.
Pt. 2).

Representatives of the well-known Muschelkalk species Mentzelio Mentzelii in
rocks of upper-triassic age have been mentioned repeatedly by Bittner, but the types
from Bleiberg (1. c. p. 141, Taf. XX VITI, figs. 22, 23) and from the Raibl beds of
the Bakowny (l. c. p. 158) are all so poorly preserved that a closer comparison with
Dunker’s species was found impossible, Among my Him:ilayan materials a single
but beautifully preserved specimen of a Mentzelia has been noticed, whieh cannot
be separated specifically from M. Mentzelii. 1t azrecs with the typical form of this
leading species of the Muschelkalk, not with /. Fraasi Bittner (1. . p. 165, Taf.
XL, fig. 34, XL, figs. 15-17). Itssinvsis broader and protracted into a {rontal
tocgue, its area higher and more sharply defined than in M. Fraasi. The beak is
large and as little incurved as in Bittner’s typc-specimen of M. Mentzelic from

tecoaro (1. ¢. Taf. XXXV, fig. 17).

My specimen is of larger size than the majority of Alpine examples. Of its
internal structure the presence of a large median septum has heen noticed. It is
sufficiently strong tc be seen through the transparent shell.
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Dimensions.
Entire length of the shell . 20 mm.
»  breadth,, ,, 215 .,
Length of the dorsal valve . 15
Thiokness of both valves . 13

Locality and geological position.-—Upper horizon of grey beds, W. of Lilang.

ASPIDOTHYRIS nov. gen.

The interesting species serving as type of this genus has a form similar to some
-groups of Waldheimic and Terebratula in being smooth, with rounded outlines and a
flattened dorsal valve. It must be included in the family of Centronelline, and is
nearly related to the genera Juvavella Bittn. and Nuclealula Bittn. of upper-triassic
age. The following discussion of its generic affinities shows this conclusively.

The internal structure has been studied by making both transverse and longi-
tudinal sectious. In two specimens the smaller valve has been ground off gradually
along a plane parallel to the line of junction of the two valves. The data resulting
fromx this procedure were controlled by the longitudinal section of a third example.
On a combination of these observations the reconstruction in figs. 3, 4, 5 on P1. XI
has heen based.

The brachial apparatus consists of a short median septum and of two déscending
lamells which form a very short loop and are united by a large vertical median
plate. It is this median plate, not the median septum, which in well-preserved
examples is visible through the transparent shell of the dorsal valve. The median
plate does not reach into the interior of the valves beyond the junction of the two
lamellee, but rises rapidly in height towards the surface of the smaller valve, where
it extends for more than one-half of the length of that valve. The upper lamellas
of the brachidium are supported by strong septal plates. These septal plates are
narrow and in a transverse section disappear earlier than the loop or median plate
and septum. The entire brachial apparatus is situated more anteriorly than in
Centronella. The ventral valve is provided with strong dental plates, recalling the
subgenus Dielasma.

In its internal structuve Aspidothyris recalls Juvavella and Nucleatula by the
presence of a short loop and of a vertical median plate conneeting the two horizontal
branches of the brachial lamellee. But this median plate is of a very differnt shape
in the two Alpine genera and in my Himdlayan representative of Centronelline.
It extends towards the outer side of the dorsal, not towards the interior of the ventral
valve. Nor does it show any traces of a fringed margin. The presence of septal
plates supporting the lamelle of the dorsal valve and of strong dental plates in the
ventral valve are also remarkable characters of difference. The introduction of a
new genus for the accommodation of the Himdlayan form is therefore justified.
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Asprivorayeis Krarrri nov. sp. Pl XI, figs. 1.5.

In its external shape this species recalls very strongly 7 aldkeimia subangusta
Muenst., especially so in the flattened character of the dorsal valve. In this
oharacter it agrees with many species of dulacothyris, but differs by the absence of
any medisn depression in the smaller valve, The line of junotion between the two
valves is perfectly even, without any frontal wave.

All my specimens are short and rounded. The beak is strongly incurved, but
does not conceal the false area and its deltidium entirely, The median plate is
visible through the thip, transparent shell asa strong, distinctly defined streak.

Dimensions.
Entire length of the shell . 14 mwm.
» breadth »n s H
Length of the dorsal valve . . n o,
Thickness of both valves . 7 .

Locality and geological position.-— Upper horizon of grey beds, W, of Lilang.

Dievrasma Juricum Bittn. Pl IX, fig. 14.

1890. Jerebratula Juliea Bittner, Abhandl. K. K. Geol. Reichsanst.,, XIV, pp. 125, 158, Taf. IV, figs. 14,.
16. Taf. XXXIX, figs. 15, 16.

1899, Coenothyris Gemwmellaroi, C. Caleare, C.sicula Nelli, Boll. Soc. Geol. Ltal., Vol. XVIII, p. 221,
Pl. II, figs. 1-11.

19(0. Terebratula julica Bitiner, Brachiopoden aus der Triasdes Bakonyerwaldes, ’almontologischer Anbang
znm ersten Teil des orsten Bandes der Resultite dev Wissenschaftl. Erforschg. des Balatonsees, p. 8,
Taf. I, figs. 8-28, Taf. V, figs. 20, 1.

Terebratula ( Dielasma) julica, which was first described from the triassic beds
of Raibl by Bittoer and which is very common in the marls of Veszprem in Hungary
of julic age, has also been discovered among A. v. Krafft’s materials from Spiti. The
only example available for examination slightly exceeds the Alpine specimens in its
dimensions, but agrees with them perfectly in all the rest of its characters. In its
outlines and sculpture it also recalls Terebratula gregaria Suess, but differs from
this leading species of the rhatic stage by the presence of strongly developed dental
plates in the umbonal region of the ventral valve. As has been remarked by
Bittner, Terebratula julica ought to be grouped with the subgenus Dielasma King,
but approaches Zugmayeria Waagen in the faint development of its septal plates,
which are considerably reduced in the dorsal valve. It is certainly one of the
geologically youngest representatives of Dielasma which has its chief development
during carboniferous and permian times.

In its shaupe my specimen agrees with the type of Dielasma julicum from
Raibl, not with the nearly allied Terebratula Woekrmanniana Bittner (1. c. p. 163,
Taf. XXXIX, figs. 2-7). It is only a little longer than broad and strongly biplicate.

The median depression of the dorsal valve makes its first appearance in the-
' 12
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middle of this valve. It increases more rapidly in depth than in width and
causes the front to ascend towards the mesial ridge of the opposite valve in a
sharply sinuated curve. The flatly vaulted mesial ridge of the ventral valve is
bordered on either side by a deep and unarrow groove, terminating in the sharp
angles of the corresponding plications of the dorsal valve.

Dimensions.
Entire length of the shell . . . s 265 mm.
» breadth ” 12 . . . . 28 ”»
Length of the dorsal valve . . . . 24 »
Thickness of both valves . . . . . 18 o

Locality and geological position.— Upper horizon of grey beds, N-W. of Muth.

Drerasma HAYDENI nov. sp. Pl, XI, figs, 6-10.

Dielasma Hoydeni in its external characters is as nearly allied to Terebratula
piriformis Suess (Brachiopoden der Koessener Schichten, Taf. III, figs. 6—9) as
D. julicum is to Terebratula gregaris Suess. But the presence of strongly
developed dental plates in the beak of the ventral valve makes its distinction from
t he rheetic species an easy matter. The cardinal section in fig. 10 shows the' two
dental plates in the beak of the larger valve and two septal plates in the smaller
valve, which are not united, but reach the apex as two separated lamells on either
side of the beak.

As in Terebratula piriformis, a median septum is but very faintly marked by
a line so thin and obscure that it has not been rendered visible on the photograph
of the section. In some specimens the cast shows three diverging, deeply incised
lines, originating from the apex of the smailer valve. The median line suggests:
the presence of a more strongly developed mesial septum, but this is a mistake.
By grinding off the surface of the cast.a very little, the line disappears completely.
It does not consequently correspond to a true septum but only to a slight thickening
of the shell along the median line of the apical region.

This species agrees with Terebratula piriformis in its great variability, It is
the most common species in the brachiopod-bearing horizon of the grey beds.
About fifty specimens altogether are contained in A. v. Krafft’s and Hayden’s
collections. Among them are forms with a straight, not vaulted frontal line and
with a move or less-emarginated front, elongated shapes with approximately penta-
gonal outlines, and ovoid or distinctly ¢ piriform >’ shapes with their greatest width
situated in the vicinity of the front, either with equally vaulted valves or with a
flattened and depressed dorsal valve. '

"There are also differences in the character of the false area, bordered by either

regularly or sharply rounded edges, and in the relative proporiions of length, width,
and thickness of the shell.
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According to the views explained by Waagen and L. de Koninck, regarding
the circumscription of species in Dielasma, it would be an easy matter to distinguish
several series among my Himdélayvan materials. T do not think myself justified in
considering them as distinct species. There exist intermediate shapes between all the
above-mentioned types, and a perfect transition can be traced from oune to the other.
The presence of such transitional shapes between forms belonging all to the same
group of rocks at a single locality is strongly in favour of uniting all of them in a
single speoies.

Dimensions.
Fig. 6. Fig. 7. Fig. 8. Fig. 9.
Entire length of the shell « 30 mm. 27 mm. 30mm. 29 mm.
» breadth ’y ’9 23 ”» 226 ’” 26 ”» 21 ”
Length of the dorsal valve 27 24 25 25
Thickness of both valves . 145, 14 17 ., 18

One of my specimens, which has, unfortunately, the apical region of its
ventral valve strongly injured, is of very large dimensions, being but little inferior in
size to the largest examples of Terebratula piriformis Suess. The length of its dorsal
valve is 56 mm., corresponding to a breadth of 41 mm. and to a thickness of the
entire shell of 28 mm. Jt is of ovoid outlines, has a perfectly straight front margin,
and the two valves equally vaulted.

Locality and geolegical position.— Upper horszon of grey beds, W. of Lilang.

CruraTULA (P) INDICA nov.sp. Pl XI, fig. 11,

The subgenus Cruratwla Bittner, known to be one of the most characteristic
and interesting forms of the Alpine upper Trias, seems to occur alsg in the.grey
beds of Spiti. But it is only by reason of its external shape that a single although
well-preserved cast can be referred to this genus, The absence of any other
examples available for examination forbids any attempt to reveal its internal struc-
ture by a free use of the grinding-stone.

Cruratila indice by its shape recalls C. Beyrichii Bittner (Abbandl. K. K.
Geol. Reichsanst., p. 201, Taf. VI, figs, 1-4) from the carnic Hallstatt-limestone of
Aussee, It is of nearly triangular outlines, with rounded-off frontal angles. The
beak is delicate, shorter and less prominent than in Cruretule Beyrichii. It is
obliguely truncated by an elliptical foramen as in C. Fucdora Lbe.

Deltidial area small, but distinetly marked and bordered by sharp edges.
Ventral valve depressed near the front, but the shallow sinus is not produced into a
frontal tongue. 'T'he corresponding median impression in the dorsal valve is very
faintly developed and restricted to the vicinity of the front. The regularity of the
curvature is not interrupted in the visceral portion. Median septum of the smaller
valve very distinct and extending for morve than one half the entire length of this
valve. The valves are moderately and almost equally vaulted, as is the case in
‘Cruratula Damesi Bittn. and C. carinthiaca Rothpl.
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My only specimen is a cast without any remnants of the shelly substance
adhering. The punctatestructure of the shell, characteristic of the genus Cruratula,
could not be ascertained therefore. The very long median septum points to a.
species of I aldheimia or of a group of forms nearly allied to that genus.

Dimensions.
Entire length of the shell . 17°5 mm,
,  breadth ,, » . 22 ’
Length of the dorsal valve . 145
Thickness of both valves . 10

"

Locality and geological position.— Upper hovizon of grey beds, W. of Lilang.

LAMELLIBRANCHIATA.

Genus: LILANGINA, nov. gen.

This is one of the most remarkable new genera of triassic Lamellibranchiata.
It is probably allied to Cassianciia Beyr. and to Heernesia Lbe., but differs from-
them by some remarkable characters. It agrees with Cassianella in the strongly
inequivalve shape, in thc presence of a prosogyrate beak of the larger (left) valve,
and of a simple ligamental area. The chief character of difference is its truncated
anterior region. In both valves an anterior area is divided off from the visceral
portion of the shell by sharp ridges, but anterior wings are entirely absent.

The cardinal region is not known to me in all its ‘details. There is a shallow
ligamental groove developed in the area below the apex. Itis extended obliquely,
as in Cassianella decussats Muenst. (Bittner, Abhandl. K. K. Geol, Reichsanst.,
XVIIL, p. 68, Taf. VII, fig. 11). As in Coassianelle and Heernesia, the apex “of
the left valve is divided internally by a median septum, which is excentrically
sitnated and corresponds to the external ridge separating the anterior area from the
visceral portion. Cardinal teeth have not been noticed.

The leading features of this interesting genus are obvious from the following-
description of the only species hitherto known.

Liraneina NoBILIS nov, sp. PL VIII, figs. 1, 2.

Large, strongly inequivalve shells, reminding vf Cassianella. Both valves-
strongly curved and oblique with terminal beaks.

Left valve inflated, with a prosogyrate apex, which is incurved}so strongly
that the point of the beak is directed anteriorly, parallel to the. hinge-line. From
the beak two ribs run across the eotire valve towards the ventral margin. They
border the narrow central infiaiion of the valve. In the umhonal region a shallow
saddle-like depression is noticed in the middle of the central inflation. The-
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posterior rib is acutely rounded and dies out gradually in the vicinity of the ventral
margin. The anterior rib is slender and keel-shaped. It separates the central
inflation of the valve from a low anterior area which is conspicuous by the absence
of any anterior wing.

From the posterior rib the shell slopes very steeply towards the short posterior
wing, which is not produced beyond the posterior lateral margin. The posterior
outlines of this valve recall especially Haernesia Joannis dustrie Klipst.

The ligamental area is low, narrow, and partly covered by the hinge-margin
of the opposite valve.

The right valve is only a little less strongly incurved than the left one, In

its outlines it is similar to the left valve of Perna, from which it differs, however,
by the shape of its beak, which is prosogyrate and remarkably produced, and by the
presence of a broad antcrior area, separated from the visceral portion of the shell
by a sharp rib. The anterior area of this valve is considerably higher than that of
the opposite one, and meets the central depression at right angles. No auterior
wing is developed. Thus the entire shell appears to be truncated anteriorly by a
broad area, imparting to the species an aspect very ditferent from Heernesia or
Cassianella, to which it oth:erwise bears a remarkable similarity.
. The viseeral and posterior regions of the shell are covered with concentrio
striee of growth. On the anterior arvea of both valves the strie run parallel to the
bordering keels. There is no reticulate ornamentation developed, as is characteristic
of many species in Cassianclla.

Dinensions.
Entire length of the shell 65 wm.
» beight ,, " . Y
Thickness of the two valves 24 .,,
Length of the hinge-line . . . 58
Distance of the apex from the paint of proa-est inflation o,

Locality and geslogical position.— Upper horizon of grey beds, W. of
Lilang.

GoNOoDON (ScHAPHARUTLIA) (?) sp. ind. PL VIII, figs. 3, 4.

It is with some reserve that tw: specimens of bivalves are referred to this
triassic genus, which is widely distributed in the upper Trias of the Eastern Alps.
They are, it is true, very similar to species of that genusin their cxternal characters,
but the structure of their cardinal region is not sufficiently known to me for
establisbing their generic identification with certainty.

The larger example (fig. 8) is a right valve of very regularly rounded outlines,
and with a nearly central position of its apex. Its surface is covered with numer-
ous and delicate lines of growth. It recalls Gonodon Mellings v. Hauer, especially
by the somewhat larger development of its anterior portion. I bave entirely failed
in my attempts to make the cardinal region accessible to examination.
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The second specimen (fig. 4) can with greater probability be referred to Gonodon.
It is a cast of the two valves which are firmly attached to each other. The shell is
not exactly equivalve, but the left valve is slightly inferior in size to the right one.
The apices, which are turned forward and moderately incurved, are touching each
other, The cardinal region is not accessible for examination, but below the hinge-
line of the cast of the left valve two deep grooves are visible on either side of the
beak. These grooves might correspond to the terminations of the large horizontal
cardinal tooth of the left valve, which fits into the tooth groove of the right valve.

Locality and geological position.— Upper horizon of grey beds, W. of Lilang.

Lima sp. ind, ex a. aff ALTERNANS Bittn. Pl X, fig. 4.

A single cast of moderate size, consisting of both valves, belongs probably to
the genus Lima. In favour of an identification with this genus are its oblique and
nearly equivalve shape, the steep slope of the anterior side and the faint develop-
ment of wings, which have been broken off, but were certainly present. The
posterior side flattens gradually. The two valves are inflated very little. The
anterior area is extremely small and not marked off distinctly from the ribbed part
of the valves.

About twenty ribs of moderate strength are counted on the cast. They are
separated by intervals three to four times as wide as the ribs. Between two
primary ribs a delicate secondary rib is interposed rather regularly. In this
character of ornamentation my specimen agrees with Lima alternans Bittner
(Abhandl. K. K. Geol. Reichsanst, XVILI, p. 175, PL XXII, fig. 5) from
St. Cassian.

Dimensions.
Entire length of the shell , . 36 mm,
, height ., .2 ,
Thickness of both valves . T o

Locality and geological position.— Upper horizon of grey beds, W. of Lilang.

Genus: POMARANGINA nov. gen.

Among the fossil materials collected in the grey beds of Spiti a large shell is
very numerously represented which in its external characters exhibits a remarkable .
similarity to several triassic genera of Lamellibronchiata. ,

There is especially the genus Physocardia Woehrmann (Jabrb. K. K. Geol.
Reichsanst., 43 Bd., 1893, p. 671), with which it agrees in the relative dimensions
and in the shape of the two valves, which are cordiform and inequilateral, provided
with protracted anterior margins, strongly inflated wmbones, incurved and pro-
sogyrate beaks and a concentric sculpture. But to!those characters in which my
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Indian specimens. agree with Physocardioc some features of difference must be
added which peremptorily forbid their identification with that genus. Such
features of diiference are the absence of any escutcheon marked off distinctly from
the posterior region of the shell, and the absence of any cardinal tooth in the Him4-
layan shells. Nor is the left valve the larger one as in Physozardia, but on the
contrary the right one.’ '

One of the most remarkable characters of generic importance in my Indian
shells is the absence of any cardinal teeth. This character excludes any affinity
with such genera of the family of Megalodontide as might otherwise put in a
claim for closer comparison. After having examined carefully a considerable
number of casts, I may safely state that no trace of cardinal teeth has been dis-
covered, and that the only indication of a hinge-apparatus are small grooves in the
vicinity of the posterior termivations of the cast which correspond to low and
narrow lateral teeth, such as have been developed in Cardinia Agassiz. But even
these lateral teeth are ill-defined and considerably smaller than in the latter
genus.

The similarity of the hinge-apparatus to that of Jardinia will probably indicate-
more nearly the true relationship of our shells. Among the family of Cardiniide
it is chiefly the genus Pachycardia v. Hauer, to which they might be compared.
The examples of Pachycardia rugose from the Seiseralpe (abundant as they are-
in the beds holding an intermediate position between the zones of St. Cassian and
-Raibl) donot give an exact idea of the shape of the entire shell, because the
two valves have scarcely ever been found united. For this purpose the smaller
variety (Pachycardia Haueri v. Mojs.) is better suited. It agrees with the-
Himdlayan shells in the cordiform shape of its valves, which are strougly inequi-
lateral with inflated umbones and with their ventro-posterior region compressed and
eiongated. The considerable thickening of the shell in the umbonal region is also-
a character common to both of them. There is, however, no diagonal keel
developed extending from the apex to the posterior angle of the veutral margin.
Nor are the two valves of unequal size as in my Indian genus.

The greatest difference between Pomarangina and Pachycardia consists in the
arrangement of the hinge-apparatus, In Pachycardia cardinal teeth are always
distinotly developed, although the shape and dimensions of the teeth are subject to
great variation, and in sowe specimens a tendency towards simplification of the
hinge-apparatus is obvious. This tendency is clearly marked in the right valves of
Pachycardia Plieningeri Broili (Die Fauna der Pachycardientuffe der Seiseralp
Palmontographica Vol. L, 1903, p. 218, Taf. XXVI, fig. 18, XXVII, fig. 1).
The left valve of Pomarangina bas neither cardinal teeth nor grooves for the
reception of teeth fixed to the hinge of the opposite valve. The hinge of the right
valve has not been laid bare in all its details, but the presence of any cardinal tooth
is highly improbable.

- 1Itis only by a mistake that S. v. Woehrmann in bis diagnosis of Physooardia designates the shell as equivalve.

It only needs a glance at the illustrations given by him to see the considerable difference in the relativo size of the

two valves.
K
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I oousider the new genus Pomarangina as a representative of the family of
Qardinitde,; and as nearly related to Packycardia Hauer.

PoMaraxeIna HAYDENI nov. sp. PL X, figs. 5, 6.

Shells strongly inflated, cordiform, inequivalve and inequilateral. Tbe differ-
.ence in the size of the two valves is subject to some variation. The two specimens
figured may be considered as extreme types. In the esample illustrated in fig. 6
the two valves do not differ in size considerably, whereas in the specimen illustrated
in fig. 5 the right valve is remarkably larger than the left one. The ventro-posterior
region is compressed and elongated, the anterior portion is shortened and provxded
with a steep slope, The hinge-line projects beyornd the anterior lateral margin,
which it joins in a rounded-off angle. The valves are not gaping at their ventral
margins. ‘

The specimens are frequently preserved with their test but are then as a rule
more strongly deformed and injured than casts. The shelly substance is compara-
tively thick in proportion to the dimensions of the shell, especially so in the
umbonal region. The umbones are prosogyrate, incurved and nearly touch each,
other. The great thickness of the test imparts to the shells, in which it has been
preserved, an aspect very different from that of the cast. Below the apices a small-
anterior lunula is developed, It is not distinctly defined although meore so than the
small posterior areola.

The test is covered with numerous concentric ridges, which become more
crowded in the umbonal region, but stronger towards the pallial margin. A radial
sculpture does not exist. Of this strong and characteristic ornamentation no trace
is noticed on the casts. _

A description of the hinge-apparatus has been given in the diagnosis of the
genus.

Dimensions.
Entire longth of the shell . . . e 80 mm.
» height ,, , . . . . 61 ,,
Height of the left valve . . . . 86
Thiskness of both valves . . . . s

Locality and geological position.—~This species seems to be rather richly
represented in the upper horizon of the grey beds. It is the most common bivalve
in ‘this horizon between Pomarang and Mani. It is also known from the fossiliferous
brachiopod bed, W. of Lilang,
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CEPHALOPODA.
AMMONOIDEA.,

TraCHYCBRAS 8p. ind. (group of TRACHYCERATA ACANTELIOA).
Plo XI, ﬁgo 12’ PthH, ﬁgo 10

1800. Zrachyceras cf. Aonoides A. v, Krafft, Genera) Report, Geol. Burv, of India, for 1899-1900, p. 216,

In the lower horizon of the grey beds of Spiti casts of Trachyceras are not rave, .
but are only preserved in fragments, none of them permitting a specific determina-
tion. The very parrow circumscription of speeies introduced in the genus
Trachyceras and its allies by E. v. Mojsisovics makes an identification of specie
mens impossible, if one has not to do with well and completely preserved material. -
I must therefore be satisfied with signalizing the presence of different species of
Trachyceras, two of them belonging undoubtedly to the group of I acanthica.
Among the fragments available for examination, those which are most conspicuous
and better preserved have been chosen for illustration.

That the fragments before me belong to Zrachyceras, not to Protrackyceras, is
proved by the presence of a double row of external tubercles on either side of the
siphonal furrow, This furrow is deeply excavated and meets the ribs adormed by
the external tubercles obliquely at acute angles. This character prevents mny types
from being included with the group of Z'rachcerate duplica, in which the
siphonal furrow is crossed by the external ribs at right angles.

In a small number of casts fragments of the inner whorls bave been preserved.
These fragments differ fron: the outer volution by a more globose shape and by a
robust sculpture, as is obvious from the example "illustrated on PL XI, fig. 12. It
is ehiefly this character which induced me to group my Indian specimens with the
group of Trachyceras acanthica, not margaritosa.

The two types illustrated in this memoir have been compared to T'rachycerae
Adonoides Mojs., the well-known leading fossil of the julic substage, by A. v. Krafft.
“The Indian species cannot”—bhe says (1. c.p.216)—*be said 1o be perfectly
jdentical with the European types, but so mueh is certain that it resembles none of
the Buropean forms of Trachyceras as closely as it does 7'. donoides v. Mojsisovics
(Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst., VI-1,
p. 887, Taf. OXCI, figs. 1-3, Taf. CXCI1, figs, 1-4).

With this view I cannot agree. Apart from the difference in the shape of’
the inper nuclei, as is evident from the specimen illustrated on Pl. XI, fig. 12, there
is one important feature of distinction between all my Indian specimens and
Trachyceras Aonoides, and that is the smaller number of spiral rows of tubercles. In
., Aonoides the number of such rows is never less than seventeen, but often rises
t0 20 and occasionally even to 26. In my Himdlayan types it is from 13 to 15
only, Otberwise there is undoubtedly a great similarity to Z. Aonoides in the

x2
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respective characters of ribs and tubercles ; but a similar type of ornamentation is
found in many species of T'rackyceras. 'The interpretation of species introduced in
this genus by E. v. Mojsisovies is so narrow that the differences between them
become obvious only after a very careful examination of the illustrations, supported
by a comparison of the text, which latter unfortunately lays no special stress on
rendering the characters of distinction conspicuous.

Among the casts compared to Trachkyceras Aonoides by- A. v:-Krafft, two
shapes can be distinguished, differing by the outlines of their cross-sections. In the
example illustrated on Pl. XI, fig. 12, the transverse. section is triangular. . Its
greatest diameter coincides with the sharp umbilical edge. From this place the
lateral parts converge gradually towards the narrow siphonal area. The external
rows of tubercles are situated on elevated ridges, which are marked off distinotly
from the general surface of the shell. Trackyceras Goiserami E. v. Mojsisovics
(l. c. p. 665, Taf. CLXXXVII, fig. 6) might perhaps be compared to this type
arwong European species.

The second shape is represented by the cast illustrated on Pl. XII, fig. 1. It is
provided with flat and nearly parallel lateral parts, recalling in this respect
Lrachyceras Mazimiliani v. Mojsisovies (1. ¢, p. 661, Taf. CLXXX, figs. 1, 2).
With 1his species it also agrees in the faint development of tubercles between the
umbilical and marginal rows in the outer volution.

Locality and geological position.— Base of grey beds, west of Thabo, N.-N.-W.
.of Muth.

TracHYCGERAS sp. ind. ex aff. AriE Mojs. Pl XI, figs. 13, 14.

19800. Trachyceras aff. Arie (Mojs.) A.v. Kraflt, General Report, Geol. Surv. of India, for 1899-1900,
p. 216.

A second group of forms is represented by such specimens as have been’
eompared to Trachyceras Arie E. v. Mojsisovics (Cephalopoden der Hallstaetter
Kalke, Abhandl. Geol. Reichsanst, VI-2, p. 654, Taf. CLXXVI, fig. 8),
or to Trachyceras Griseldis v. Mojsisovies (1. c. p. 6568, Taf. CLXXV III, figs. 1, 2)
by A. v. Krafft. The illustration on Pl. XI, fig. 14, gives a view of the inner
nuclei of that species. The cast illustrated on Pl XI, fig. 13, is a full-grown example
of larger size. Its last volution differs from the inner nucleus chiefly by the shape
of the cross-section, which is slender and provided with a very narrow siphonal
part. The measurements of this specimen are as follows :—

Diameter of the shell . . 58 mm.
. s 3 umbilicus . 10
'ﬂf:gl:::ess } of the last volulion . ?g »
. -
Distance of the externai edges 445

A. v. Krafft’s determination has already come near the true relationship of this
species, in so far as Trachyceras Arie and T. Griseldis are both representatives of
the section of 7. acanthica. The species agrees with 7\ 4ré@ in the development of
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ambilical and latero-marginal spines, some of them exceeding the rest of the tuﬁeréles‘
considerably in size. But. this development of trué spines is more fainfly marked
-thap in Trachyceras Arie and much niore faintly than in 9. Griseldis. Nordo the
Indian and European specimens agree in the number of spiral rows of tubercles.
Trachyceras Arie has eleven rows, whereas thirteen are counted in the Himalayan
examples,

Locality and geological position.— Base of grey beds, W. of Thabo ; Banna
-encamping ground, Thanam valley..

TRACHEYCERAS sp. ind.
1900, Trachyceras ¢f. Aonvides A. v. Krafft, Grneral Report, Geol. Surv. of India, for 1899-1800, p. 216,

In his stratigraphical notes on the mesozoic rocks of Spiti A. v. Krafft mentions
““ crushed specimens of Trackyceras, closely resembling I\ Aonoides in sculpture,
from-N.-N.-W. of Muth {(coll. Krafft) and from the right bank of the Lipak
river, above Lipak encarmping ground {(coll. Hayden).”

The specimens before me are crushed so severely, that the shape of their
exiernal parts is no longer accessible to examination. As the distinction of T'rachy-
cerata duplice and of T. acanthica or T. margaritose is based on the character of
-external ribs and tubercles, it is impossible to determine the group of the genus
Trachyceras, to which the specimens belong., In their mode of preservation they
recall strongly the casts of Trackyceras which are rather common in the so-
ealled Aonschiefer of lower Austria, or of Trachyceras Attila Mojs. in the marls of
Vesgprem (Hungary).

PararroriTEs sp. ind. Pl XIIJ, fig. 4

1800. Distickites off. Goebli (Mojs) A. v. Krafft, General Report, Geol. Sarv, of Indis, for 1899-1900,
. 217.

This specimen is mentioned here only, because it has been erroneously compared
to Distichites Goebli Mojs. of noric age. It is a small cast with few remnants of
the shelly substance adhering, and too badly preserved to permit a safe determina-
tion. Put its generic affinities are more close to Parafropites than fo
Distickites, Distichites is characterised by the presence of two siphonal keels
bordering a median furrow. These keels are always distinctly defined, even m
-c28t8 without their shelly covering. Of such keels nothing is noticed on the cast
before me. The only interruption which I can find in the regular curve of the
siphooal yart is a trace of a median elevation, comparable to an embryovic keel,
as it is somctimes found in casts of Tropitide. The illustration of Paratropites
Trinkeri v. Mojsisovies (Cephalopoden der Hallstagtter Kalke. Abhandl. K. K. Geol,
Reichsanst., V1.2, Taf. XCV, fig, 13b) is a good instance of this type of fossil, in
which the keel, aithough very strongly developed on the shells, is but very faintiy
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‘matked ¢n the castee The small uimbiliews and the seulptore comsisting of
signioidal ribe rising from umbilieal tubercles is also in favour of an identification of~
our speaitnen with Paralropiles.

The sutures aro but partly known t6 me. The lobes ave provided with deep-
digitations. The ¢addles are brachyphyllic with entire tops.

Dimensions,
Diswmeter of the shell . . . . . . . . 0 mm
”» » » umbilicus . . . . . . . . . 8
I«R‘i?;;eu} of the last volution . . o 192. 5 ::

Locality and geological position.— Upper korison of grey beds, W. of Lilang,

CARNITRS FLORIDUs Wulfen. Pl XII, fig. 2.

1793. Nawtilus floridus Wulfen, Ueber den Kirnthuerischen, pfanenssbweifigen Helmintholith, p. 118,
Taf. XVILI, fg. 16, XXTI, figs. 15, 16, XX111, fig. 16, ‘

1846. Ammonites floridus v. Bauer, Ueber dis Cephalopeden des Musohelmarmors yon - Bletbers, Haidin-
ger’s Naturwissenseh. Abbandl. I, Bd. p, 22, Taf. I, figs. 5-14. )

1873, Pinacoceras floridum v, Majsisovics, Die Cephalopoden der Hallstnetter Kalke, Abhandl, K. K. Gacl,
Refcheanst., VI-1, p. 58, Tof. XXI¥, £gs. 15, 16, XXV, fig. 1-6.

1882, Carnites floridus v. Mojsisavies, Die Cephalopoden der Mediterranen Trissprovins, Abbandl. K. K.
Geol. Reichsanet., Bd. X, p. 228, Tef. L, figs. 5-8, LL. figs, 1-8.

1899, Carnites floridus Diener, Mittheilungen iiber einige Cephalopodensuiten ansder Trins des saedlichen

Bakony, Aus dem palmontolagisohen Aubaug zum Resultate der wissensohaftlichen Exforschung
des Balstonseées, Bd. I, 1 Theil, p. 17.

1802. Carnites floridus v. Mojsisevics, Die Cephalapoden der Hallstaetter Xalke, 1. o, VI-1, Bupplementhd.,
p. 318,

1905. Carnites floridus Frech, Nachtmege tu den Cephslopoden und Zweischalern der Bakonyer Triss. .
Resultate der wissensohaftl. Erforschg. des Balatonsees, I, Bd, 1 Th. Nashtrag., p. 18, figs. 23-26.
1800. Hauerites nov. sp. A. v. Krafft, General Report, Geol. Surv. of 1ndia, for 1899-1900, pp. 215,316,

I am really at a loss tounderstand what were the reasons which led A.v. Krafit.
to mistake this wide-spread leading form of the Alpine zove of Prachyceras LJonoi-
des for a representative of the noric genus Hauerifes. A. v. Krafft states that the-
sutural line differs from the sutures of Hawerites. There is, of course, a certain
similarity between our Indian species and Haweriies rarisiriatus Hauer, but they
can be distinguished at once by the different character of their siphonal parts.
Both in Carnites and in Haueritea the narrow siphonal area is bordered by sharp.
keels, but in Hauerites the region between the two external keels is deeply exca-
vated and smootb, whereas in Carnites floridus a distinet median keel is present..
Ounly in a minority of full-grown specimens of Carnites floridus the median keel
becomes obsolete and threadlike, or the bordering keels are: fused into a sh&rp»«
external edge.

All my Himélayan specimens have a distinctly three-edged siphonal pari; and
cannot therefore be identified with the genus Haueritee. The illustrated example
belongs to the typical shapes of Casrnifes floridus Wulf. The only character ia
which it agrees better with C. falcifer Freoh (L c. p. 20) is the strong development
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-of sickle-shaped ribs. I am, however, obliged to remark, that o me none of the
-characters of distinction between Oarnites floridus and C. falcifer appears to be of

- spesific importance and that I can see no sufficient reason for separating the shells
from the Hallatatt-limestone from those of the Lagerschiefer of Dentsch-Bleiberg
in Oarinthia.

Dimensions.
Diam@t@f of the Sbon . M Y . . . . - - . ‘3 nme.
" s » umbilicus . . . . ‘e . . . . 3 .,
Height of tbe last above the umbilieal sutare ’ . . . .« B
volution » s preceding whorl . . . e . 18 ,
Thiokness of the last volutivn . . . . . . . . 8

Sutures.—Agreeing exactly with those of the typical shape of Carnites floridus
from Deutsch-Bleiberg. Two adventitious elements only present.
Locality and gevlogical position.—Base of grey beds, N.-W. of Thabo; river

above Lipak encamping ground; Baona encamping ground, Thanam valley,
Bashabr.

Carnires cf. Nobirer Dien. Pl XTI, fig. 3.

1900, Drepanites nor. sp. A, v. K, Gonera! Report, Geo). Surv, of India, for 1899-1900, p. 216.

Although 1 disagree with Frech in consideriug a specific soparation of Carniles

Sloridus and C. faleifer unnecessary, I must concede that the circumseription of
Carnites floridus Wulf. adopted by E. v. Mojsisovics is wider than the narrow inter-
pretation of the majority of triassic species introduced by that learned author.
" There is certainly good reason for separating from the typical Carnites floridus
two forms at least which are distinguished from that species by characters cone
siderably more remarkable than the iusignificant features of distinotion between
C. floridus and C. falcifer by Frech. One of these two forms is provided with
three adveptitious elements in the sntural line. It is represented in the julic sub-
stage of the Alpine Trias by the specimen from Bleiberg illustrated by E. v. Mojsi~
govics in the first volume of his “ Cephalopoden der Hallstaetter Kalke” (Abhandl.
K. K. Geol. Keichsanst., VI-1) on Pl XXV, fig, 4, and in the Himdlayan Trias by
a specimen irom the Tropites-limestone of Byans, illustrated in my memoir on the
fauna of that horizon on Pl. XTIV, fig.1. Tor this form the new specific denomina-
tion of Curnites multilobatus is proposed here.

The second form differs from the typical Carnites floridus by the shape of its
cross-section and by the development of strong lateral and marginal tubercles in
more advanced stages of grewth. The entirely preserved specimen from Deutsch-
Bleiberg illustrated by . v. Mojsisovies in his * Cephalopoden der Mediterranen

"Triasprovinz’(Abhandl. K. K. Geol. Reichsanst., X) on Pl. LI, fig. 8, and the body-
chamber fragment from the same locality illustrated by that author in his above.
quoted memoir on the Cephalopoda of the Hallstatt-limestone on Pl XXI, fig. 6,
are representatives of this species, for which the new specific name of Carniles
wodifer might be introduoced,
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To this species of Carnites a fragment from the grey beds of Spiti is referable
with some reserve, due to its incomplete state of preservation. It consists of aire
chambers and exhibits strong marginal and lateral tubercles. Itstransverse seotion
agrees with that of the large specimen from Bleiberg illustrated by E. v. Mojsisovies.
From the external keels the lateral parts slope roof-shaped to. the marginak
tubercles, where their direction is changed rather abruptly. The siphonal area .
enclosed by the two keels is rather broad and the median keel is reduced to a.
broadly vaulted elevation.

Sutures.—Agreeing exactly with those of the type-specimen from Bleiberg.
Two adventitious elements only are developed.

Locality and geological position.— Base of grey beds, N. of Thabo.

MoNOPHYLLITES sp. ind. aff. Stmony1 Hauer. Pl XII, fig. 7.

A fragment from the base of the grey beds, W. of Thabo, is a representative
of the group of Monophyllites sphkerophyllus Hauer. Tts shell was covered with
numerous transverse strie which I was unfortunately obliged to destroy in my
attempts to make the suturil line accessible to examination. The fragment is
strongly crushed and does not give any clue as to the true proportions of height and
thickness in the original specimen. But it did certainly belong to an example of
large size, scarcely inferior in its dimensions to the largest types of Monophyl-
lites Simenyi Hauer from the julic' Hallstatt-limestone of the Roethelstein near-
Aussee.

The sutural line is very distinctly visible. It strongly recalls the sutures
of Monophyliites Simonyi v. Hauer, as illustrated by E. v. Mojsisovics (Cephalop--
oden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst.,, VI-1, Taf. XVII,.
-figs. b, 6), from which it differsin some minor details only. There are three auxiliary
lobes and saddles present, two of them standing outside the umbilical margin. -

The presence of the genus Monophyliites in the grey beds of Spiti is of some
stratigraphical importance, as it has as yet never been found in triassic strata of
younger than carnic age.

JoANNITES cYMBIFORMIS Wulf. Pl XI(I, figs. 5, 6.

1793. Nautilus cymbiformis, Wulfen, Ueber den Kaerntnerischen pfanenschweifigen Helmintolith, p. 121,
Taf. XXIX, XXX.

1849. Ammonites bicarinoides Quenstedt, Cephalopoden, p. 248, Taf. XVILI, fig. 19.

1878. Arcsstes cymbiforiis E. v. Mojsisovics, Cepbalopoden der Hallstaetter Kalke, Abiandl. K. K. Geol.
Reichsanst., VI-1, p. 85, Taf. LXI, figs. 1-5, Taf. LXT], fig. 1, Tuf. LXIII, fig. 1, Taf. LXV.

1892. Joannites cymbiformis B, v, Mojsisovics, Cephalopoden der Mediteiranen Triasprovinz L e¢. X,
p. 170.

1800, Joonnites cymbiformis A. v. Krafft, Geveial Report, Geol. Surv. of India, for 1899-1900, p. 216.

In his notes on the mesozoic rocks of Spiti A. v. Krafft states that the true
Jounmites cymbiformis Wulf, was collected by him and by H. Hayden in several
scctions at the base of the grey beds, I found A. v. Krafft’s determination to be-
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perfectly correct, A gonsiderable number of specimens of Joannites is before me,
all of them agreeing very well with Wulfen’s Alpine species. They are provided
with three varices in the circumference of one volution. The varices are turned
forward distinotly when crossing the siphonal part, as is seen especially well in
the back view of the specimen illustrated on Pl. XII, fig. 5.

In two examples the sutural line is accessible to examination in all its details.
It agrees entirely with the sutures of Joannites cymbiformis, showing eight saddles
altogether outside the umbilical margin.

Dimensions.
Fig. 6. Fig. 6.
Diameter of the shell . . . 57 mm, 81 mm,
v »»  umbilicus . . . . 3 4, ¢ ,
Heizht of the last ¢ above the umbilical sutare . 305, 42
volation [ »  Ppreceding whorl .12, 16 ,
Thickness of the last volution . . . 27, 34 ,

Locality and geological position.— Base of grey beds, N.-W. of Muth ; between
Pomarang and Mani; right bank of Lipak river, above Lipak encamping ground;
W. of Thabo; W, of Lilang ; Banna encamping ground, Thanam valley, Bashahr.

Remarks.—As has been stated by A. v. Krafft, the species from the grey beds,
agreeing in all its characters with the true Joanwites cymbiformis, is certainly
different from the species of Joannites from the carnic Traumatocrinus limestone
of the Shalshal cliff, referred to J. cymbiformis as ¢f. by E. v. Mojsisovics (Him4l.
Foss., Vol. 111, Pt. 1, p. 101).

IV.—FOSSILS FROM THE TROPITES BEDS.

In the carnic deposits of Spiti there are, according to the descriptions of
H. Hayden and A. v. Krafft, two distinet Cephalopod horizons present, separated
from each other by beds of not less than 900 feet in thickness.

The lower horizon with Joannites cymbiformis forms the base of the grey
beds, the upper one with T'ropites div. sp. ind. is separated from the brachiopod
horizon of the grey beds with Dielasma Haydeni by splintery dark limestones, grey
shaly limestones and calcareous shales alternating with grey earthy shales of at
least 600 feet in thickness. The fauna of the Propites horizon is concentrated in a
bed of nodular limestone of 15 feet in thickness. The following Cephalopoda have
been determined by A. v. Krafft :—

Tropites ¢f. subbullatus Hauer,
o of. descobullatus Mojs.
»  ef. fusobullatus Mojs.
»  cf. torquilius Mojs.

Juvavites sp. aff. Baechus Mojs,
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Sagenit®ap. off. Herbichi Mojs.

5 3p. aff. erinaceus Dittm.
Sandlingites nov. sp.
Sirenttes nov. sp.
(?) Heraclétes nov. sp.
Clydonautilus Griesbacks Mojs,
Nautilus sp. ind.

This nodular limestone with T'ropites was correlated with the zone of Tropites
subbullatus (tuvalic substage) of the Alpine Trias by A. v. Krafft.

Seventy feet above the nodular limestone with Tropifes, some specimens of
Parajuvavites nov. sp. were discovered in a dark splintery limestone with alter-
nations of grey shaly limestone and calcareous shales, which continue with the same
lithological characters for the next 200 feat. One specimen of the same species was
found loose by A. v. Krafft on the nodular limestone with Tropifes. As he con-
sidered it impossible that undeér the existing eircumstances it could have rolled down
from a higher horizon, he assumed that it actually belonged to the nodular limestone.
He consequently included the upper horizon, in which the species was found in sitwu,
in the Tropites beds.

The Tropites-limestone of Spiti is, indeed, 2 cephalopod horizon in which as yet
nn other fossils but cephalopoda—both Nautiloidea and Ammonoidea—have been
found. Nearly all the fossils are, unfortunately, badly preserved. They are alto-
gether not very numerous, and the majority are fragmentary casts with their surface
much damaged by weathering. Although they generally admit of a generic
determination, it is but rarely possible to arrive at a satisfactory identification of
the species. All the examples determined by A. v. Krafft have been mentioned in
the text, but a small number of specimens only have been chosen for illustration,

A. NAUTILOIDEA.

CLYDONAUTILUS ACUTILOBATUS nov. sp. Pl XIII, fig, 1.

1900. Clydonautilus Griesbachi (Mojs.) A.v. Krafft, Geueral Report, Geol. Surv. of India, for 1899-
1900, p. 219.

This species is represented by a very large and tolerably well-preserved speci-
men, which has been identified with Proclydonautilus Griesbachi v. Mojsisovies
(Himélayan Foss., Vol. I1I, Pt. 1, p. 123, Pl. XXTI, fig. 1) from the Hauerites beds
of the Bambanag section by A.v. Krafft. I am sorry I cannot agree with this
identification. A division of the siphonal lobe by aflat median prominence proves
our specimen to belong to the genus Clydonautilusin the restricted circumscription
as adopted by E. v. Mojsisovics in the ‘ Supplementband” of his * Cephalopoden der
Hallstaetter Kalke ” (Abband!. K. K. Geol. Reichsanst., VI-1, Supplem., p. 206),
ot to Proclydonautilus,
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In its external characters this specimen stands certainly very near Pgroclydo-
noutilus Griesbachi Mojs. and .Clydorautilus biangularis Mojsisovics (1. c. p. 124,
PL. XXII, figs. 2, 8). Itis provided with a flat siphonal area, which is divided off
from the lateral parts by distinct angles. The sides diverge from these marginal
angles very regularly towards the place of the greatest inflation of the shell, which
corresponds to the region of the lateral saddles. An umbilical margin is not dis-
tinetly defined, but the cast descends in a very steep curve from the place of greatest
inflation to the opea and comparatively wide umbilicus. The umbilicus is too
large to have been closed by a callosity.

The cast is entirely smooth without any trace of ornamentation.

Dimensions.
Diameter of the shell . . . 265 mm.
. » umbilicus . s 28
'?l:iigkh:ess of the last volution . lgg ::

Sutures.—My specimen is provided with its body-chamber, to which one-third
of the last volution belongs. ‘I'he septa of the two last air-chambers stand
more closely to each other than the preceding ones. The sutures differ from those
of Clydonautilus biangularis by the acutely rounded shape of the deep lateral lobe.
The siphonal saddle is situated entirely on the lateral parts, not on the marginal
angle, as in Proclydonautilus Griesbachi. I'he median elevation of the sipnonal lobe
is very flat and low, but sufficiently well marked, to distinguish our specimen from
Proclydonoutilus.

Siphunele.— Above the middle of the distance between the external parts.

Locality.—E. above Lilang.

Bemarks. — Our species is nearly allied both to Proclydonaoutilus Griesbachi
and to Clydonautilus biangularis Mojs. It differs from them by its wide umbilicus,
which was probably open, not closed by a callosity, and by its deep, acutely rounded
lateral lobe. From Proclydomautilus it is distinguished, moreover, by the presence
of a median prominence, which, altbough flat and low, distinctly separates the sipho-
nal lobe into two halves.

Olydonautilus biangularis has been compared with Gonionautilus Quenstedts
Hauer by E. v. Mojsisovics. In its external characters and in the shape of its deep,
acutely rounded lobes the present species bears even a greater similarity to Gonfonau-
tilus Quenstedii than does Cl. biangularis. 'The Alpine form is provided with an
internal lobe, which is certainly absent in the Indian type from the Halorites
limestone of the Bambanag section. It could not be decided whether or not an
internal lobe is developed in Clydonautilus acutilobatus. Nor is it possible to state
whether the shell was covered with radial folds as in G. Quenstedti and G..Salis-
burgensis or was smooth, as in G. securis Dittm., my type-specimen of C..
acutilobatus being a cast entirely devoid of the shelly substance.

L2
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CrypoNayriLus sp. ind. P XV, fig, 7.

The cast of a small Nauiiius from the Tropites beds W, of Lilang is lying before
me. It is too badly preserved to permit a specific identification, but is certainly
different from Proclydonautilus Griesbachi Mojs., because it has the marginal edges
very distinctly defined and not rounded, notwithstanding its small dimensions, Its
siphonal avea is comparatively broad, measuring 11 mm. with a diameter of the shell
of 34 mm., quite as much so as in the case of Proclydonautilus Griesbachi with a
diameter of 456 mm,

The sutural line not being known to me it is impossible to decide whether this
species must be grouped with Clydonautilus s. s. or with the subgenus Proclydo-
noutilus.

GERMANONAUTILUS cf. BREUNNERI v. Hauer. Pl XIII, fig. 2.

1847. Neoutilus BreunneriF, v. Haner, Neune Cephalopoden von Ausses, Haidinger's Naturwissensch.
Abbandl. I, p. 262, Tat. VIII, figs. 1-3.

1902, Germanonautilus Breunaneri E. v. Mojsisovics, Cepbalopoden der Hallstaetter Kalke, Abhandl. K,
K. Geol. Reiclisanst., VI-1, 8upplementbd., p. 240, Taf. IX, fig, 2. '

A chambered fragment of a strongly inflated Newfilus with a smooth shell, a
broad siphonal arca and very simple sutures agrecs very closely with the same species
from the julic Hallstatt-limestone of Aussee.

The whorls embrace one another to more than one-half their height, being
much broader than high, and increasing in width more rapidly than in height.
The transverse section is trapezoidal with rounded-off angles. The siphonal area is
very broad and flattened. The lateral parts converge slightly from the rounded-off
umbilical to the siphonal margins, The umbilical wall is very high and vertical.

Fragments of the shelly layer are of remarkable thickness.

Dimensions.
Diameter of the shell . . . . . . . 61'6 mm.
s ,» umbilicus . . . . . . . . 85 4,
Height of the { above the umbilical suture . . . . . 34
last volution " preceding whorl . . . . . 28
Thickness of the last volution . . . . . . . . 48
Siphuncle.—Very little below the middle of the distance between the external

parts.

Sutures.—Septa very close to each other, with a very broad and flat lateral
and siphonal lobe. Internal lobe present.

Locality.—W. of Lilang,

A second specimen from the same locality of doubtful stratigraphical position
(Tropites or Juvavites beds ?) is referable to this species with some reserve only.
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GGRYPOCERAS sp. ind.

A strongly weathered cast from the Tropites beds W. of Lilang, in its external
characters, recalls Grypoceras Guembeli v. Mojsisovics (Cephalopoden der Hallstet-
ter Kalke, Abhandl. K. K. Geol. Reichsanst., VI-1, p. 13, Taf. VII, fig. 2), but is
of larger size. The umbilicus is comparatively wide, the whorls overlap one another
butslightly. Siphonal area not distinctly defined. Sutures agreeing with those of
the Alpine species. The specimen is too badly preserved to permit a safe specific
determination.

STYRIONAUTILUS cf. SAUPERI v. Hauer. Pl XIII, fig. 5.

1846. Nautilus Sauper: F. v. Hauer, Cephalopoden des Muschelmarmors von Bleiberg in Kaernten, Haidinger's
Naturwiss, Abbandl, T, p. 26, Taf. I, figs. 1-4.

1847. Nautilus Sauperi v. Hauver, Cephalopoden von Aussee, ¢bid, p. 261, Taf. VIIIL, figs. 4, 5.

1878. Nautilus Sauperi E, v. Mojsisovics, Cepbalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichs-
anst., VI-1, p. 28, Taf. XIV, figs. 5, 6, XV, fig. 1.

1891, Nautilus Sauperi Foord, Catalogue of the fossil Cephalopods of the Britisb Museuw, Pt. I, p, 186.

1902. Styrionautilus Sauperi E. v. Mojsisovics, 1. ¢. Supplementband, p. 209.

A fairly well-preserved cast, comprising the body-chamber, agrees very closely
with Styrionautilus Sauperi Hauer, one of the more common species of Nautilide
from the zone of Trachyceras Aonoides in the Eastern Alps. From the family of
Gryponautilide our specimen is distinguished at once by its small umbilicus, which
in the shell was probably closed by a callosity., The narrow siphonal area is
separated from the stroungly diverging lateral parts by indistinct margins, which are
rounded off bluntly. The greatest diameter corresponds to the steeply rounded
umbilical margin.

Dimensions.
Diameter of the shell . . 68 mm.
» 1 »» umbilicns . 15 ,
Height : ¢ 43
Thi:kness}Of the last volution N © 141 ::

Siphuncle.—Not known.

Sulures.—Agreeing in general with those of the Alpine specimen illustrated
by E. v. Mojsisovics, but the lateral lobe is more flatly rounded. Siphonal lobe
flat but distinctly developed. Lateral saddle high and slender, standing outside
the umbilical margin,

PLEURONAUTILUS sp. ind. aff, WoLrENT Mojs,

Two fragmentary specimens of ribbed Nautili from the Tropites beds E. of
Lilang remind us of Pleuronautilus Wulfeni v. Mojsisovies (Cephalopoden der
Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst., VI-1, p. 10, Taf. VII, fig. 3,
Supplementbd., p. 243, Taf. X, fig. 1) from the julic Hallstait limestone of the
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Salzkammergut. They are not fit for illustration on account of their bad state of
preservation,

Both specimens are of large size and provided with their body-chambers. They
differ among each other somewhat in the rate of involution. In the shape of their
cross-sections they agree exactly with the type-specimen from the Feuerkogel illus-
trated in the ““ Supplementband ** by E. v. Mojsisovies. This cross-sectionis quad-
rangular with rounded-off angles. It shows the siphonal area to be flatly vanlted in
the chambered portion of the shell, but flat and depressed along the median line in
the body-chamber.

There are about twelve radial folds in the circumference of the last volution.
Umbilical and marginal tubercles are very distinctly developed. In one of my
specimens there was a third row of lateral tubercles developed, but not regularly,
a considerable number of ribs showing no traces of lateral tubercles, E. v. Moj-
sisovies noticed aiso faint lateral tubercles in one of his specimens of PIl. Wulfens.

A longitudinal striation of the shell, as is characteristic of Pleuronautilus
W ulfeni, is certainly absent in the present species. Fragments of the shelly sub-
stance adhering toc the cast of my smaller example do not show any trace of spiral
lines.

Sutures.— Both the siphonal and lateral lobes are very flat and separated by a
broadly vaulted saddlc. '

Remarks.—Y¥rom Pleuronautilus tibeticus v. Mojsisovics (Himélayan Foss.,
Vol. 111, Pt. 1, p. 120, ¥1l. XXI, fig. 3) the prescnt species differs by the shape of
its cross-section, and by the stronger development of umbilical tubercles. It is
perhaps more closely allied to Pleuronautilus f. ind. Mojsisovies (1. c. p. 121), from
the Daonella beds of Lauka. It agrees with the latter species inm the absence of any
longitudinal sculpture, but is distinguished by its deeper lateral lobes.

B. AMMONOIDEA.

TROPITES cf. SUBBULLATUS v. Hauer. PL. X1V, figs. 2, 3.

1849, Twopites subbullatus F. v. Hauer, ez parte, Ueber neue Cephalopoden aus den Marmorschichten von
Hallstatt und Aussee. Haidinger’s Naturwiss. Abb,, I1I, p. 19, Taf. IV, figs. 1-4, nos 5-7.

For a complete list of synonyms my memoir on the fanna of the Tropites limestone of Byans (this vol., Pt. 1)
should be consulted. :

1900. T'ropites cf. subbullatus A. v. Kraflt, General Rep., Geol. Sarv. of Indie, for 1599-1900, p. 218,

The genus Tropites is rather richly represented in the Tropites beds of Spiti.
Among the Ammonites collected in this horizon by Hayden and A. v. Krafft,
especially near Lilang and Tikha, two-thirds of the entire number of specimens
belong to this genus. But the majority are casts not permitting a specific deter-
mination. The list of examples, which can be identified or compared very closely
with European species, is a small one only. Of the four species. enumerated by
A. v. Kraftt, three have been based on specimens worthy of illustration, The fourth,
Tropites cf. fusobullatus Mojs., is too badly preserved for any speocific description.
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Tropites subbullatus, the chief leading fossil of the tuvalic substage in Europe,
is represented by several inner nuclei of the eharacteristic tun shape but rather
badly preserved, and by two larger specimens, which have been chosen for illustra-
tion. But among the specimens of Tropites referred to this genus as sp. ind.
the majority probably also belong to this species.

One of the two figured examples is an adult individual, with a large part of
its body-chamber preserved. The other is a chambered cast, which has been broken
off near the beginning of the body-chamber. It agrees very closely with the
example illustrated by E. v. Mojsisovics in Abhandl. K. K. Geol. Reichsanst.
VI-2, Taf. CX, fig. 6, but has a somewhat stronger ribbing. Traces of umbilical
‘tubercles, from which the ribs rise either singly or in pairs, are but faintly indicated.
The keel is distinctly marked, but not bordered by deep furrows.

In the adult individual, which has, unfortunately, been deformed by pressure in
the rocks, the keel is more strongly developed and separated from the siphonal part
by comparatively deep and broad keel-furrows. In its outlines and sculpture this
example comes very near the typical shapes of Tropites subbullatus, as illustrated by
‘E. v, Mojsisovies on Pl. CVI of his above-quoted memoir.

Dimensions.
Fig. 2. Fig. 8.
Diameter of the shell . 52 mm. 62 mm.
3 [T T umbilicns . 18 » 27 3
Height 21 ,, 17
Thickness + 25 3 .

Sutures.—Not known.
Locality.—E. above Lilang, Tikha.

TROPITES DISCOBULLATUS v. Mojsisovics. Pl. XIV, fig. 1.

1893, Tropites diseobullatus E.v. Mojsisovics, Cephalopoden der Hallstaetter Kalke, Abhandi. K. K. Geol.
Reicheanst., VI-2, p. 212, Taf. C1I, figs. 7, 8, CIV, figa. 1-6, OV, figs.2, 8,4, 7.

1896. Tropites cf. discobullatus B. v. Mojsisovics, Denkschr. Kais. Akad. d. Wiss. math. nat. cl., Bd, LXIII,
p- 613, Taf. X1, fig. 7.

1899. J.f. ind. cf. discobullatus E. v. Mojsisovics, Palzontologia Indica, Him4), Foss., ser. XV, Vol. III,
Pt. 1, p. 78, PL. X1, fig. 7.

1900. Tropites cf. discobullatus A.v. Kraift, General Report, Geol. Surv. of India, for 1899-1900, p. 218.
1806. Tropites discobullatus Diener, Fauna of the Tropites limestone of Byans, Himélayan Fossils Pl
V, Pt. 1, p. 147, PL. 1V, fig. 1.

Two specimens in the Himélayan collection can be referred to Tropites disco-
bullatus with absolute certainty. 'U'hey agree more closely with the typical form from
the tuvalic Hallstatt limestone than the species from the Tropites limestone of
Byans, which shows slight differences in the shape of its keel and keel-furrows. In
the specimens from Spiti the keel is not accompanied by distinct furrows. The
arrangement and curvature of the ribs is exactly the same in the Indian and Alpine
forms.



80 HIMALAYAN FOSSILS,

In the illustrated specimen the umbilicus is narrower than in any of the
Alpine types figured by E. v. Mojsisovics. But in my second specimen the propor-
tions of the diameter of shell and umbilicus agree perfectly with those of the
example from the Raschberg illustrated by E. v. Mojsisovies on Pl. CIV, fig. 2.
In this specimen the surface of the shell has been partly injured by weathering.
Its ribbing has hecn obliterated almost entirely, but the umbilical tubergles are still
distinetly, though faiutiy. developed near the beginning of the last volution.

Dimensions.
(Specimen figared.)
Diamster of the shell . 74 mm.
»” 1 9 umbilicus . 14.5 "
Ta’ “wle
’{"iﬁ‘cgl?l\tess} of ithe Tast veluiicer . g} 5 :
The measurements of the second specimen are as follows :—
Diawmeter of the shell . . « 87 wm.
» JOR ambilicas . . - . 17
Height of the last ¢above the umbilical suture . B .
volution { » » Ppreceding whorl . . 17
Thickness of the last volution . . . 23,

Sutures.—Identical with those of the Alpine type of Tropites déscobullatus, as
illusirated by E. v. Mojsisovies on Pl CV, fig. 25, Two lateral saddles, which are
dolichophyilic and move deeply incised than in 7. swbbullatus. The first auxiliary
saddle recalis the sceond lateral saddle both in size and outlines and is divided by
the umbilical edge. "The siphonal lobe is deeper than the prineipal lateral lobe,

Locality.—W. of Lilang.

TroriTES cf. TORQUILLUS Mojsisovics. Pl XIV, fig. 4.
J s IS

1895. Tropites torquillus K. v. Mojsisovies, Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol.
Reichsaust,, VI-2, p. 210, Taf. CIII, figs. 1-8, CIV, fig. 4.
1809, Trepites cf. torquillus A. v. Krafft, General Report, Geol. Burv. of India, for 1899-1900, p. 218.

An inner nucleus with a small fragment of the body-chamber adhering agrees
very closely with the Alpine types of Tropifes torquillus Mojs. The volutions are
strongly inflated, with their greatest diameter corresponding to the umbilical edge.
The umbilicus is comparatively narrow, funnel-shaped and bordered by vertical
walls. Within the umbilicus parts of the inner whorls are exposed, the involution
not taking place exactly at the umbilical margin. The lateral parts converge
in regular curves towards the broadly rounded siphonal part. The globose shape
of this nucleus differs remarkably from the tun shape of equally sized inner nuclei
of Tropites subbullatus v. Hauer. Its comparison with the nucleus of ZTropites
torquillus from the tuvalic Hallstatt limestone of the Raschberg, illustrated by
E. v. Mojsisovies on Pl. CIII, fig. 6, shows a complete agreement, which might per«
haps have led me to a direet identification of my Himélayan specimen with the
European form, if svch an identification could be based safely on the knowledge of
inner nuclei only.
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~ In the ornamentation also the two types agree very closely. Even longitudi-
nal striee, so common in the vicinity of the keel of Zropifes torquillus, are very
distinctly developed in my Himdlayan example.

Dimensions.
Diameter of the shell 31 wm,
" » 3 Tumbilicus 6
Height of the last volution . 14
Thickpess » 3o 4, . . . . 24 ’

Sutures.—The last septum, along which the body-chamber has been broken off,
is clearly exposed to examination.

Sutures identical with those of Tropites torquillus. One single lateral lobe
and saddle only are present. An auxiliary lobe and a small auxiliary saddle
stand outside the umbilical edge. The difference from ZLropites subbullatus in
the shape of the lateral lobe, as stated by E. v. Mojsisovies, is rather insignificant,
The median point of this lobe is the decpest, but exceeds the neighbouring point in
length very little only.

Locality.—Tikha,

TrorPITES sp. ind. aff. PARACELST Mojs.

A cast from the Tropites shales E. above Lilang, which has been strongly
distorted and crushed by compression, recalls Tropites Paracelsi v. Mojsisovics
(Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst., VI-2, p.
191, Taf. CXCVI, fig. 5) and of the Indian form from the Tropites limestone of
Kalapani (Himédlayan Foss., Vol. V, £t. 1, Pl. 1V, fig. 5) referred to this species.

The umbilicus seems to have been very wide and shallow. The umbilical edge
is adorned with strong tubercles, {rom which the ribs rise either in pairs or (more
rarely) singly. The ribs are separated by broad intercostal spaces, and cross the
lateral parts in flat ourves which arc turned forward towards the aperture. The
number of ribs is greater than in the type from the Tropites limestone of Byans.

The speeimen is not fit for illustration on account of its bad state of preserve
ation. Nor has it been possible to establish with certainty its affinity to the
European species.

ParATRoPITES TIKHENSIs nov. sp. Pl XIV, fig. 5.

There is no species of Paratropites hitherto known in which the subgeuneric
characters are as prominently developed as in the present form. The whorls are
high-mouthed, considerably higher than broad, and the umbilicus is extremely:
small. The narrow umbilicus makes a distinction from all congeneric species of the
tuvalic Hallstatt limestone an easy matter.

The volutions increase in height very regularly. The umbilical suture,
of the body-chamber whorl does not leave the normal spiral. The greatest traus-.

verse diameter coincides with the umbilioal edge. The lateral parts are almost flat,
M
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and converge very slightly towards the broadly rounded siphonal area, from which
they are divided off by indistinct margins. The keel is high, narrow aod bordered
by indistinct furrows. All my specimens are casts, which by the strong develop-
ment of keel and keel-furrows lead us to suppose that these two characters were
still more prominent in the original shells.

The sculpture consists of dichotomous or bidichotomous ribs, which are either
straight or slightly falciform on the lateral parts and are turned forward strongly in
the marginal region. There are about fifteen stem ribs in the circumference of the
last volution near the umbilical, but more than fifty secondary ribs near the
siphonal margin.

Dimensions.
Diameter of the shell . . . 49 mm.
”» » » umbiliens . . . . 4
Height of the last ¢ above the umbilical suture . 266 ,,
volution 1 , , preceding whorl R VR
Thickness of the last volution . . 205 ,

Sutures.— Almost identical with those of Paratropites Soturnus Dittm., as
iJlustrated by E. v. Mojsisovies in Abhandl. K. K. Geol. Reichsanst., VI-2, Taf.
CXYV, fig. 12. Only two dolichophyllic saddles outside the umbilical margin.
Umbilical lobe broad, with rudimentary saddles. Lateral lobe bifid, terminating in
two points of equal length, as in Tropites subbullatus Hauer.

Locality.—Tikha, W. of Lilang.

TrAcnYsaGENITES cf. HErBICHI V. Mojsisovies. Pl XV, fig. 2.

1892. Sagenites Herbicki E. v. Mojsisovics, Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Ged.
Reichsanst., VI-2, p. 180, Taf. CI, fig. 3, C1I, figs. 1-6.
1900. Sagenites aff. Herbichi A. v. Krafft, General Report, Geol. Sarv. of India, for 1899-1900, p. 218

The figured cast, which is completely chambered, belongs in all probability to
a species very closely allied to Trachysagenites Herbichi Mojs. from the tuvalie
Hallstatt limestone of Aussee.

It is prnbably the greater height in comparison to the width of the last
volution which induced A. v. Krafft to refrain from an identification with the
European species. The present specimen is, indeed, remarkably high-mouthed,
but in this respect exceeds but little the full-grown spccimen iliustrated by E. v.
Mojsisovies on PL. CII fig. 1. [ think this difference to be too insignificant to
Justify the introduction of a new specific denomination for the specimen from
Spiti.

At the beginning of the last volution nine spiral rows of spines are counted.
The number of rows is increased to eleven near the aperture of this whorl. The
transverse ribs are very numerous, closely set, and narrow. In the character of
ornamentation my specimen agrees exactly with equally-sized typesof Trachy-
sagenites Herbichi from the zone of T'ropiles subbullatus near Aussee,
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Dimengions.
Diameter of the shell . 52 mm.
”» »» umbilicus . . . 8 ,
Height of the {above the umbilical sutura . 28
last volution » s preceding whorl . 216,
Thickness of the last volution . 23

Sutures.—As far as known agreeing with those of Trackysagenites Herbichi.
Two lateral saddles are distinctly individualized. Siphonal and principal lateral
saddle of equal height, slender and richly serrated. Details of their culminating
portions not known exactly. One auxiliary lobe outside the umbilical margin.

Locality.—Tikha.

TRACHYSAGENITES nov. sp. ind.
1900. Sirenites nov. sp. ind. A. v. Krafft, General Report, Geol. Surv. of India, for 1899-1900, p. 218.

An extraordinarily high-mouthed cast of Trachysagenites from Tikha has
been mistaken for a representative of the genus Sirenites Mojs. by A. v. Krafft,
but the complete ahsencs of any siphonal furrow or crenulated keels, and the
regular arrangement of spines in the different rows disposed along the rounded
siphonal part, clearly show that our specimen must be grouped with the section of
Sagenites spinosi, not with Sirenites.

In ils involution and outlines this specimen is very similar to the species of
Sagenites from the Daonella beds of the Bambanag section, which has been
described and illustrated by E. v. Mojsisovics in Himélayarn Fossils, Vol. 111, Pt. 1,
p. 41, Pl. X, fig. 10. Its whorls are twice as high as they are wide and are
provided with a very narrow umbilicus. Notwithstanding this external resem-
blance there is no closer relationship between the two species. The form from the
Daonella beds has the transverse and longitudinal ornamentations but very slightly
developed, whereas in our specimen transverse ribs and spiral rows of spines are
distinctly marked. It belongs undoubtedly to a new species of [rachysagenites,
but on account of its bad state of preservation it is preferable to refrain from the
introduction of a new specific name.

TRACHYSAGENITES GALEATTS nov, sp. Pl XV, fig. 1.

1900. Sagenites mov. sp. ex aff. S. erinacens (Dittm.) A. v. Krafft, Gen. Rep., Geol. Sury. of India, for
1899-1900, p. 218.

A.v. Krafft has been perfectly right in comparing this new species with
Sagenites erinaceus v. Dittm. from the tuvalic Hallstatt-limestone of Aussee (vide
E. v, Mojsisovics, Die Cephalopoden-der Hallstaetter Kalke, Abhandl. K. K. Geol.
Reichsanst., VI-2, p. 179, Taf. C., figs. 2-4). 1Itis represented in the Himélayan

collection by-the cast of a fairly well-preserved specimen, whick in spite of its.
' M2



84 HIMALAYAN FOSSILS.

large dimensions is almost entirely chambered. The body-chamber has been broken
off almost. completely, the last septum being situated very close to the aperture,
With the commencemen: of the body-chamber a considerable inflation of the
whorl along its umbilical region seems to coinecide. From this fact it might be
suggested that the helmet shape of the cross-section was still more promivent in
the body-chamber than in the chambered part of the sheil.

The present species differs from T'rachysagenites erinaceus chiefly by its
narrowly rounded siphonal part. Near the commencement of the last volution the
lateral parts are vaulted regularly and unite in a broad curve with the rounded
siphonal part. In later stages of growth, however, the cross-section assumes an
almost triangular shape, the sides converging in slightly curved planes towards the
siphonal part which gradually turns sharply rounded and narrow. The greatest
transverse diameter coincides with the umbilical region. The umbilicus is com-
paratively deep and wide and surrounded by a vertical wall.

In the characters of ornamentation this species takes an intermediate position
between Trachysagenites evinacews and 7. Herbichi. The transverse ribs are
arranged more closely than in the first species but are smaller in number than in
-equally sized examples of Trachysagenites Herbichi. Nine to eleven longitudinal
rows of spines are counted in the last volution. |

Dimensions.
Diaweter of the shell . . 99 mm,
. ,»» umnbilicus . 22 ,
Hoight ¢ . 49
the volut . .
Thiek ness }o @ volation 62 ,

Sutures—The sutural line is remarkable for the large development of the
principal lateral, and for the reduction of the second lateral, saddle. Siphonal lobe
shorter than the principal lateral lobe and divided by a pyramid-shaped median
prominence. Principal lateral lobe termivating in a single point. Main saddles
riculy serrated, phylloidic, with two culminating branches. Second lateral saddle
very low, touching the umbilical margin with its interior wall.

Locality—Tikha.

Remarks.—An inner nucleus of Trochysagenites reaching a diameter of 18
mm. only from the Tropites beds W. of Lilang, is perbaps referable to this species.
It recalls the small specimen of Trachysagenites erinacews Dittm., illustrated by
E. v. Mojsisovics on Pl C, fig. 4 of his above-quoted memoir, but has the trans-
verse ribs more densely crowded.

EvuToMOCERAS sp. ind. aff. PLiniT Mojs.

A fragmentary cast of Eutomoceras of very large size, not suitable for illustra.
tiou, vecalls K. Plinii v. Mojsisovics (Cephalopoden der Hallstaetter Kalke;
Abhandl. Geol. Reichsanst., VI-2, p. 289, Taf. CXXX, figs, 4, 6). It is provided with
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flat and broad ribs, separated by nacrow intercostal furrows, which are bordered by
low; vertical walls. The absence of any umbilical tubercles forbids an identifica~
tion with E. Theron Dittm. Traces of spiral lines are indistinctly developed, but
-tubercles or spines are entirely absent. The species certainly belongs to the section
of Butomocerata striata, not of E. punctala.

Sutures. —Dolichophyllic, richly serraied, agreeing in general with those of E.
Plinis. The lateral branches along the outer border of the siphonal saddle are
even more strongly individualized than in the Alpine species.

This specimen attains very large dimensions, although exact measurements
cannot be given on account of its fragmentary state of preservation. To a
.diameter of the eutire shell of 148 mm., a height of the last volution of 85 mm.
oorresponds.

Locality.—W . of Lilang.

ANaToMITES sp. ind. c¢f. Baccrus Mojs. Pl X1V, figs. 6, 7.

1893. Juvavites (Anatomiles) Bacchus E. v. Mojsisovics, Cephalopoden der Hallstaetter Kake, Abhandl,
K. K. Geol. Reichsanst., VI-2, p. 143, Taf. LXXX VII, figs. 14-21.

1800. Juvavites sp. aff. Bacchus (Mojs.) A. v. Krafft, General Report, Geol. Smv. of India, for 1898-
1800, p. 218.

Two fairly well-preserved specimens of Juvavites with smooth shells have been
compared with dnatomites Bacchus Mojs. from the tuvalic Hallstatt-limestone of
Aussee by A. v. Krafft. They agree in shape and sculpture so closely with the
Alpine types illustrated by E. v. Mojsisovics, that I should have ventured on a

+direct identification, had not slight differences been noticed in the details of the
sutural line,

One of my specimens is an inner nucleus, consisting of air-chambers only, the
other has a large portion of its body-chamber preserved, to which the last volution
almost entirely belougs.

The whorls are strongly inflated and of globose shape, thicker than high, with
their greatest transverse diameter corresponding to the umbilical margin, and with
very rogularly rounded lateral and siphonal parts. The umbilicus is very small

“and was probably closed by a callesity.
The ornamentation is very delicate, transverse ribs are faintly marked on the
“inner nucleus (fig. 7), but the surface of the last whorl in my larger specimen (fig. 6)
is almost smooth, with the exception of the persistemce of the faint keel-like pio-
jection in the middle of the siphonal part. In the inner nucleus this median keel-like
projection is accompanied by some longitudinal lines, which in crossing the trans-
verse strie give a reticulated appearance.to its siphonal part.

The presence of a faint median keel-like projection might suggest an affinity
of our spesies with Jostt~s, but this suggestion must be at once excluded on account
of the difference in the sutures and of the absence of any compression of the shell
at the commencement of the body-chamber. In the very faint developroent of-
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sculpture my larger specimen recalls dnatomites Henrici v. Mojsisovies (1. ¢
p. 145, Taf. LXXXVIII, figs. 11, 12), from which it is distinguished, however,
‘by its greater inflation.

Dimenstons.
Fig. 6. Fig. 7.
Diameter of the shell . 57 mm. 36 mm.
- » umbilicus . . 2 , 2 »
Height : 3 , 22
Thickness } of the last volution - 182 ’: 2 o

Sutures.—The sutural line of the last septum has been preserved in the body-
chamber specimen illustrated in fig. 6.

The sutures are characteristic of the genus Juvavites and cannot for a moment
be mistaken for the sutures of either Halorites cr Jovites. They differ from the
sutures of dnalomites Bacchus by some subordinate details, especially in the broader -
base of the lateral saddle.

Locality.—E. above Lilang.

JOVITES SPECTABILIS Diener. Pl XYV, fig. 8.

1906, Jovites spectabilis Diener, The fauna of the Tropites limestone of Byans, Himdlayan Foss., Vol. V,
Pt. 1, p. 128, PL XVI, fig. 1, IX, fig. 10.
1900. Parqjuvavites nov. gp. A. v. Krafft, General Ruport, Geol. Suzv, of India, for 1898-1900, p. 218,

In his stratigraphical notes on the mesozoic rocks of Spiti A. v. Krafft mentions
the ldiscovery of numerous specimens of the Indian genus Parajuvarites in. grey
shaly limestones oceurring about seventy feet above the layer with Tropites. All
the specimens referred to Parajuvavites by A. v. Krafft are typical representatives-
of the genus Jovifes Mojs., as is proved by the character of their siphonal parts
and by their sutures.

One specimen is ideutical with a species of Jovifes from the Tropites limestone -
of Kalapani, for which the name of J. spectabilis has been proposed. It is of
globose shape. The strong inflation, which corresponds to the commencement of
the body-chamber, is followed by a gradual compression. The aperture of this
specimen coincides with a region of the shell in which a second inflation and
widening of the external part begin to set in. The actual peristome was probably
situated considerably in front of this aperture, three-quarters of the last volution
only belonging to the body-chamber. The opening of the umbilicus is considerable,
although it begins ouly in the anterior portion of the last whorl.

The contrast in the sculpture of the chambered part of the last volution and -
of the body-chamber is even more distinctly marked thau in the type-specimen of
Jovites spectabilis from Kalapani. In the body-chamber the ribs are coarser and
more distant, but not acute.
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Dimensions.
Diameter of the shell . . . . " . . 63 mm,
Diameter of the {at the beginning of the last whorl, . 2 4
umbilicns »  Bperture ” » . . 13
ﬁﬁ;‘i’(‘:‘;” }of the lnst volution . . 3(5) ”
'i'-]hei,cgl?:ess } at the beginning of the last volation. . gg »
Beight of the last volution above the preceding whorl . . . . 18 ,,

Sutures—The only character of difference justifying a specific separation of
Jovites spectabilis from Jovites bosnensis v. Mojsisovics (Cephalopoden der Hall-
staetter Kalke, Abhandl. K .K. Geol. Reichsanst., VI-2, p. 52, Taf. LXXXIT], figs. 2,
‘3) is the arrangement of the sutural line. In this respect my specimen agrees
perfectly with the .type from Kalapani, not with the European form. Its saddles
are provided with numerous and obliquely disposed lateral branches, exactly as in
Jovites spectabilis Dien. or in J. daciformis Dien.

Locality —E. above Lilang.

Jovites cf. sicuLus Gemmellaro. Pl XV, fig. 4, XVI, fig. 1.

1904. Jovites siculus Gemmellaro, I cefalopodi del Trias superiore della regione occidentale della S8icilia,
Palermo, p. 150, Pl. IV, figa. 9-12.

Two specimens of Haloriline, referred to Parajuvavites by A. v. Krafft, agree
so remarkably with Jovites siculus Gemm. from the tuvalic limestone of Feudo
Modanesi in Sicily that their close specific relationship might, in a better state of
preservation, have led perhaps to a direct identification.

The two specimens are strongly crushed, and no exact idea of their transverse
sections can be formed from their outlines, but they certajnly belong to a high-
mouthed and strongly compressed species, whicit was not considerably inflated. The
egression of the widely expanding umbilicus corresponds to the beginning of the
last volution.

The sculpture is subject to very little variation throughout the entire length
of the last volution. It consists of numerous transverse ribs which bifurcate
at various distances from the umbilical margin. In the vicinity of the siphonal
margin these secondary ribs, as a rule, dichotomise a second time. Thus the
number of external ribs is nearly four times that of the wumbilical ribs. The
majority of the stem ribs are distinguished from the secondary ones by their greater
strength. From the umbilical margin the ribs run in an almost straight direction
towards the middle of the height of the sides, where they are curved forward.
They oross the siphonal part without interruption, although with remarkably dimin-
ished strength. '

Dimensions.—Exact measurements of the illusirated specimens canunot be
given. To a diameter of the shell of 103 mm. in the larger example (Pl. XV]I,
fig. 1) there seem to correspond a width of the umbilicus of 9 mm. and a height
-of the last volution of 40 mm.
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Sutures.—Not known.

Locality—Tikha, E. above Lilang.

Remarks.—The mistake made by A. v. Kraffi in referring the present species-
to Parajuvavites is more easily understood than his grouping Jovites spectabilis
with the latter genus. There is undoubtedly a great external resemblance between
the present specimens and Parajuvavites buddhaicus v. Mojsisovics (Himilayan
Foss., Vol. 111, Pt. 1, p. 81, P VI1I, figs. 1-5) from the LHalorites limestone of
the Bambanag section. The most remarkable features of distinction between
Parajuvavites and Jovites are not accessible to exawination on acéount of my
specimens being crushed and somewhat deformed by pressure in the rocks. Never-
theless some characters of difference are clearly marked in our shells. Such.
characters are the more irregular folding of the ribs and the smooth median region
of the siphonal area in Parajuravites buddhaicus. With typical specimens of the.
latter species at hand for comparison there is no possib.lity-of ideatifying the present.
examples with them.

SANDLINGITES nov: sp. ind. aff. REvEr: Mojs. Pl XV, fig. 5.

1900. Sundlingites nov. sp ind. A.v. Krafft, General Report, Geol. Surv. of India, for 1893-1900, p. 218.

The fragment of a body-chamber, comprising less than one-half volution,
belongs to a typical representative of the genus Sandlingites Mojs. It has a
quadrangular cross-sectio: and is deeply imipressed along the middle of its broad
siphonal arca. The numerous ribs cross this median excavation without being
interrupted.

The present fragment shows some resemhlance to the European Sandlingites
Reyeri v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, Abbandl. K. K. Geol.
Reichsanst., VI-2, p. 713, Taf. CLXVII, fig. 3) and to the Indian S. 4rchidalds:
v. Mojsisovics (Himdlayan Foss., Vol. III, Pt. 1, p. 92, Pl. XVII, figs. 3-5), but
differs from hoth by some remarkable characters. Its numerous, densely crowded,
transverse ribs do not bifurcate but are simple and very narrow. From the
faint umbiiical tubercles they run in a straight direction radially to the angular
elevations in the middle of the sides, whence they describe a slight concavity
directed anteriorly up to the marginal tubercles.

From the warginal, the ribs run straight up to the external, tubercles, which:
are arranged on either side of the median depression. This is a character of orna-
mentation which has been deseribed in Sendlingites Nicolai from the Halorites
limestone of the Bambanag section by E. v. Mojsisovics (Himélayan Foss., Vol
111, Pt. 1, p. 91, PL XVII, figs. 1, 2), but the small number of strong ribs
separated by wide intercostal spaces imparts to the latter speoies a very different
aspect.

Sutures.—Not known.

Locality.—Tikha.
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SANDUINGITES nov. sp. ind, aff. Casterrir Mojs. Pl XYV, fig. 6.

This is a much weathered oast, which might, perhaps, be placed near
Sandlingites Castellié v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, Abhandl.
K. K. Geol. Reichsanst., VI-2, p. 711, Taf. CLXII, figs. 16, 17). It is, however, not
sufficiently well preserved to permit a tolerably certain decision about its specific
Pposition. )

The volutions embrace one another considerably. The penultimate whorl
completely agrees with those in species allied to Sandlingites Castellis, its ornamenta-
tion consisting of coarse transverse ribs of equal strength only. ‘The sculpture of
the last volution is remarkable for the difference in the strength of stem ribs and
of secondary ribs. But in contrast to S. Castellis, the majority of secondary ribs are
intercalated costae, not originating from the stem ribs by bifurcation.

The ornamentation is completely interrupted on the siphonal part by a deep
median excavation.

Dimensions.
Diameter of the shell . . . - . ‘o - 27 muw.
” » 1 umbilicus . . . . . . . 10 ,,
gﬁfkh:e“ } of the last velution . . . . o { %8.’5 :',

Sutures.—Not known.
Locality.—Tikha.

CLIONITES HERACLITIFORMIS nov.sp. Pl XVI, fig. 2.

1900. Heraclites (7) sp.nd. A. v. Krafft, General Report, Geol. Surv. of Indis, for 1899-1900, p. 218.

This species has been referred to Heraclifes by A. v. Krafft, but with some
hesitation only. He stated its external resemblance to Heraclites Bellonii v.
Mojsisovics (Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst.,
Vi-2, p. 587, Taf. CXXXIX, fig. 10), but noticed the difference of the ceratitic
character of the sutural line. .

The difference in the arrangement of sutures is, indeed, of indisputable impor-
tance. In the genus Heraclites the saddles are richly dolichophyllic and especially
their flattened tops are strongly serrated, whereas in our species the sutures are
decidedly ceratitic with entire tops. There is still another feature of distinction
between our species and Heraclites Bellonii. In the body-chamber volution of the
latter a distinet median keel divides the external furrow. In our species a similar
median keel, as is characteristic of Heraclites and its allies, is entirely absent,
and the two rows of external tubercles border a deeply excavated median depression.
These two characters peremptorily forbid the present species to be grouped with
Heraclites, but dem‘and’ its reference to the subgenus Cléonifes Mojs., one of the

‘numerous branches of the genus Arpadites Mojs. It might be compared to the
N
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group of Clionites Ares Mojsisovics (L. c. p. 478, Taf. CXLIV, figs. 1,2, CXLV,
fig. 1). Itis chiefly from the back-view, showing the four rows of external tuberoles,-
that a generic velationship of ghe two species becomes evident.

Apart rom the differences of the absence of a faintly developed median keel
in my Himélayan species, its similarity with Heraclites Bellonis in general shape
and sculpture is most striking. This external similarity undoubtedly offers a
remarkable case of convergency. '

The slowly increasing whorls envelope one another to less than one-thind
of their height. A little less than one-half volution in my type-specimen belongs
to the body-chamber. The volutions are of nearly equal height and thickness.
The lateral parts are flatly vaulted, and marked off from the flat and broad siphonal
area by a distinct external margin. The steep umbilical wall passes gradually into
the flanks by a rounded umbilical margin. The inner volutions, which have been
laid bare within the wide wumbilicus, are seriously injured by weathering and
-devoid of sculpture.

The sculpture of the last volution consists of strong lateral ribs, which
rise in the umbilical region and bifurcate regularly in the middle of the
height of the flanks. The place of bifurcation is marked by coarse tubercles.
Between the dichetomising stem ribs secondary ribs are intercalated, which do not
bear any tabercles. Both the secondary and stem ribs are adorned with strong
marginal tubercles, which are elongated longitudinally and arranged exactly along
the marginal edge. The number of marginal tubercles, which in their shape
differ considerably from the lateral ones, is at least three times as large as the
number of lateral tubercles, In the anterior half of the last whorl fourteen
marginal, are counted to four lateral, tubercles. A third row of longitudinally
elongated and acute tubercles borders the median furrow on either side. The

number of siphonal and marginal tubercles is equal. Traces of ribs have not bee.n'
poticed in the siphonal area.

Dimensions.
Diameter of the shell . . . . . 78 wm.
» » 5 umbilicus . . . . 19 ,,
Height of the last ¢ above the umbilical sutare . s
volution » 3 Preceding whorl 2
Thickneas of the last volution . . . 28

”

Sutures.—Not known in detail, but decidedly ceratitic with entire saddles. .
Marginal walls of the saddles faintly serrated up to the middle of their height.
In general agreeing with the sutures of Alpine species of Clionites and of the

Himdlayan representatives of this genus in the Halorites limestone of the Bambansg
rauo‘w‘

Locality.~Tikba.

Remarks.—DBesides this fairly well-preserved specimen several casts of hodys
chambers from Tikha and Lilang are Wefore me, belonging to.the genus Oldewites
‘but representing probably species not identical with the present one. As‘ihey are
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too imperfectly preserved for cither description or. illustration, I must be satisfied
with mentioning their presence.

Clionites heraclitiformis is a species which differs widely from the earnic
representatives of the genus Cléonétes in the julic and tuvalic Hallstatt limestone
of the Salekammergut. It is more nearly allied to the group of Clionites Ares
Mojs. of lower norio age, but differs also from this section of Cléonstes by several
remagkable characters. 1Its lateral sculpture, especially the regular bifurcation of
stem ribs, the development of strong lateral, and the absence of umbilical, tubercles
does not remind one of the lateral ornamentation in Cl. Ares. A feature of distino-
tion still more remarkable is the absence of any spiral striation, as is characteristic
of noric species of Clionites in the Alpine region:

The present species therefore cannot be considered as a faunistic element.
with noric affinities, but must be counted among the types peculiar to the Indian
triassic province.

ProarcesTES sp. ind. ¢f. Gavrant Klipst. PL XVI, fig. 3.

A tolerably well-preserved cast with fragments of the shelly substance adhering
recalls the well-known Proarcestes Gaytani v. Klipstein (E. v. Mojsisovics,
Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst.,, VI-1
p. 100, Taf. LVIII, figs. 1-3), which has also been collected in the Tropites beds of
Byans by Smith.

Two-thirds of the last volution belong to the body-chamber. That this speci-
men must be grouped with Proarcestes, not with Adrcestes s. s., is evident from ths
fact that two labiee are noticed on the body-chamber. The specimen shows a
remarkable resemblance to P, Gaytani, especially in its general shape and in the
comparatively large size of the open umbilicus. The lateral parts possess the
flattening charaocteristic of the Alpine types of P. Gaytani, although somewhat less.

distinectly.

Dimensions.
Dismeter of the shell . . . . . . . . 43 mm,
” »» 5 umbilicns . . . . . . . . 4 ,
Height of the last ) above the umbilical suture . . . . . 21
volution 5 » o preceding whorl . . . . . 96 »
Thickness of the last volation . . . . . . . . 27 ,

Sutures.—As far as known, similar to those of Proarcestcs Gaytani.
Locality.~Tikha,
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V.—FOSSILS FROM THE DOLOMITIC LIMESTONE OVERLYING
THE TROPITES BEDS.

The uppermost beds with the shaly series containing T'ropites gradually pass
into a mass of dolomitic limestone, 300 feat in thickness. It has yielded few fossils,
and those very badly preserved and fragmentary. Among them were some bivalves,
which had been determined by the late Dr. A. Bittner, our first authority on Alpine
Brachiopoda and Lamellibranchiata, as—

Lima cf. austriaca Bittn.
Halobia of . superba Mojs.
Daoncdlacf. styrsaea Mojs.

The presence of these forms has induced Hayden to include the dolomitic lime-

stone, just referred to, in the carnic stage.

BRACHIOPODA.

DierasMa Joriovm Bittner. Pl, XVI, fig. 4.

1890. Terebratula julica Bittuer, Brachiopoden der alpinen Trias Abbardl. K. K. Geol. Reichsaust.,, XIV,
yp. 125, 158, Taf. IV, figs. 14, 15, Taf. XXXIX, figs. 15, 16.

1900. Terebratula julice Bittuer, Brachiopoden aus der Trias des Bakonyerwaldes, 8ep. Abdr. sns dem
Ualwont. Anhang zam ersten Teil des ersten Bandes der [lesultate der wissenschaftl. Erforschg,
de: Balatonsees, p. 5, Taf. I, figs. 8-28, V, figs. 20, 21.

This species, characteristic of the carnic stage of the Alpine Trias, is represented
in this fauna by specimens as large and well preserved as those deseribed in the
foregoing chapter on the fauna of the grey bedsof Spiti. It is especially the specis
men illustrated which agrees perfectly with Bittner’s type-specimens and with my
examples from the grey beds of Lilang. It is longer than broad, but has not the
elongated outlines of Dielasma Woehrmannianum Bittn. The biplicate character
of the dorsal valve is very distinctly marked. The front is bordered by three sharply
sinuated curves, meeting in two acute angles, which correspond to the terminations
of the folds of the dorsal, and to the deep grooves of the opposite valve.

The dental plates of the ventral valve are seen through the transparent shell.
They are of considerable length. Their presence makes the identification of
this specimen with Dielasma julicum certain. Otherwise Terebratu'a gregaria
Suess might put in a legitimate claim for comparison,

) Dimensions.
Entire ieagth of the shell . . 81 mm,
»»  breadth , " . « 87,
Length of the dorsal valve . « 385 ,
Thickness of both valves 3

Locality.— W. of Lilang.
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TEREBRATULA aff. PTRIFORMIS Suess. Pl XVI, fig. 5.

1890. Terebratula aff. piriformis (Suess) Bitiner, Braochiopoden der alpinen Trias, Abhandl. K. K, Geol.
Reichsanst,, XIV, p. 157, Taf. XXXIX, figs. 12, 18, 14,

1900. Terebratula aff. piriformis (Suess) Bittuer, Brachiopoden aus der Trias des Bakonyerwaldes, Scp.
Abdr. aus “ Resoltate der wissenach. Erforschg. des Balatonsees ™ Palmont. Anhang zum I Th.
des I Bdes, p. 9, Taf. I, figs. 29-39.

Together with Dielasma julicinn a species of Terebratule oceurs in the dolomitic
Tlimestone overlying the I'ropites shales, which at a first glance might be taken as
identical with Dizlasme Haydeni Dien., the most common fossil of the upper horizon
of the grey beds of Spiti. But on a closer examination the absence of any dental
plates in the ventral valve and the strong development of a median septum in the
dorsal valve prove my specimens to belong to the widespread group of Terebratula
piriformis Suess. Similar forms have been noticed hy Bittuer in the marls of
Veszprem in Hungary.

All my specimens are of small size, strongly elongated and of pentagonal out-
lines, with a front slightly curved downward and with indistinct dorsal folds. None
of them have the typical piriform shape, so frequently noticed in large-sized speci-
mens from the rheetic stage. The two septal plates of the smaller valve are united
in the median septum, which is developed very strongly and extending for nearly
one-third of the entire length of this valve, thusrecalling the genus 7 aldhesmia.

Dimensions.
Entire length of the shel! 375 mm.
»  breadth ,, » .17 "
Length of the dorsal valve .25
Thickness of both valves . 15,

Locality.—N.-\WV, of Muth.

SPIRIFERINA sp. ind. aff. sEALSHALENSIS Bittn.

Fragmentsof a large Spiriferina with high, semi-conical ventral valves, recall-
ing Spiriferina shalshaiensis Bittner (Himdl. Foss., Vol. III, Pt. 2, p. 42, PL. IV,
fig. 1), but of a more strongly elongated shape and with the wings sloping very steeply
fromi the umbonal region, Only six ribs on either side of the deeply excavated and
smooth median sinus. Area very high and narrow.

My examples are distinguished from the species belonging to the group of
Spiriferine hirsute by the absence of any ribs in the mesial sinus. My largest
specimen considerably exceeds Sp. shalshalensis in its dimensions, measuring 24 mm.
in length.

Locality.~N.-W, of Muth.

LAMELLIBRANCHIATA.

The majority of Lamellibranchiata from the dolomitic limestone overlying the
Tropites beds in the sections N.-W. of Muth, at Tikha and near Lilang, are
fragmentary casts in a state of preservation which renders any specific determina-
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tion irapossible. Fragments of Pectines are represented among them. The cast of
a left valve with five primary ribs belougs probably to the subgenus dwnéijanira
Bittn. Its anterior wing isnot unlike that in Pecten vess primiensis Bittn. from the
carnic stage of the Bakony. Aunother cast of two valves firmly attached to each
other recalls Fimbria. A thivd cast belongs to a Megalodus ot small size and
without posterior edges ( Neomeyalodus Guemb.). Even the three species referred
to Alpine forms as ¢f. by the late Dr. A. Bittner are represented in the Himdlayan
collection by specimens preserved so indifferently, that without the support of
Bittner’s authority I should probahly not have ventured on their identification.

Liua cf. AustRiAcA Bitiner, Pl, XVI, fig. 6,

1895. Lima austriaca Bittner, Lamellibranchiaten der alvinun Trias I. Abhandl. K. K. Geol. Reichsaust.,
XVII, p. 195, Taf. XXIL, fig. 18, :

1901. Lima austsriace Bittner, Lamellibranchiaten aus der Trias des Bakonyerwaldes, Palwontol. Anbang,
I Th. des 1. Bandes der Resultate der wissenschafti. Exforschy. dea Balatonsees, p. 56, Taff, I1],
fig. 1.

A right valve from Tikha resembles very closely this Alpine species from the
upper-carnic Opponitz limestone of lower Austria, and from the marls of Veszprem
in Hungary. It agrees in its dimensions with Bittner’s type-specimen from Hain-
feld, is strongly inequilateral, of oblique shape, and provided with a comparatively
broad hinge-margin and distinetly developed wings. Its ornamentation is very
remarkable and can be seen clearly by meauns of 2 lens only. The delicate and
narrow primary ribs are separated by intercostal spaces of very unequal width,
which are filled with very thin secondary ribs. The irregularity of ribbing is even
still greater than in the Alpine type.

Of all the Lamellibranchiata collected by A. v. Krafft in the dolomitic lime-
stone overlying the Tropites beds, this specimen is the only one which seems fit
fora tolerably safe determination.

Havosra aff. superBA v, Mojsisoviecs. PL XVI, fig. 7.

The specinien from the neighbourhood of Lilang, which has been ‘compared
with Halobia snuperba v. Mojsisovies (Jeber die triadischen Pelecypodengattungen
Hoalobic vod Daonella, Abhandl. K, K. Geol. Reichsaust,, VII, p. 30, Taf. IV,
figs. 9,10), is a fragmentary cast of a left valve. The narrow anterior ear is sharply
and distinctly defined and marked off from the adjacent part of the shell, Thus
the reference of this specimen to the genus Halobia is indisputable.

The apex is strongly vaulted, but does not projeet considerably beyond the
hinge-line. The ribs are very numerous and delicate. They are not undulating
throughout thir whole extent, but become so in later stages of growth only, exactly
as in Halobia fallax Mojs. or in H. superba Mojs.

Halobia superba is a characteristic leading species of the tuvalic zone of
Tropites subbullatus in the Hallstatt limestone of Aussee
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DAONELLA off. sTYRIACA Mojsisovies. Pl XVI, fig. 8-

A few fragments from Tikha and W. of Lilang agree better with this than with
any other species of Daonella. The large dimensions and the small number of
radia] furrows recall Daonella styriaca v. Mojsisovics (Abhandl. K. K. Geol.
Reichsanst.,, VIT, p. 10, Taf. T, figs. 4, 5). The similarity in sculpture with the
examples from Pamgunjungang (Sumatra) illustrated by Volz in Zeitschr. Deutsch.
Geol. Ges., 1899, Taf. 1, fig. 1, is also remarkable.

The umbonal region has not been preservedin any of my casts, but there is no
Halobiw with a similar ornamentation known to me from the Hallstatt limestone,
The possibility, of course, cannot be excluded that we have to deal here with frag-
ments of a new species, not yet recorded from the Alpine Trias.

VI.—FOSSILS FROM THE JUVAVITES BEDS.

The dolomitic limestone with Diclusma julicum Bittn. and Lima ¢f. ausiriaca
Bittn. of tuvalic age is overlain by a system chiefly composed of calcareous shales
with intorcalated bands of sandstone and shaly limestone, about 500 feet in
thickness.

In the lower part of this system bivalves and brachiopods were found together
with fragmentary Ammonites. Among the latter Paratibetites c¢f. Tornquists Mojs.
and a species identioal with the form described as Hawerites nov. f. indet. by E. v-
Mojsisovics (Himé4l. Foss., Vol. 111, Pt. 1, p. 88) are mentioned by A. v. Krafft.

In the middle of the series brown, flaggy sandstones with indistinet plant
remains oocur. The upper part of the system is rich in Cephalopoda. The cora-
monest genus, according to A, v. Krafft’s notes, is Juvaviles, of which a few
forms are said to belong to the groups of scéissi and of snfermittentes (subgenus
Anatomites), but the great majority approach the comtitinus, especially Juvavites
Lhrlichi Hauer,

Awmong other forms represented in those “Juvavifes beds” A. v. Krafft
mentions the following ones : ~—

Paratibetites ¢f. Toruquisti Mojs.

Tibetites ¢f. Ryalls Mojs.

Anatibetites nov. sp. aff. Kelvini, distinguished from this species by incised
saddles.

Clionites uff. Hughes:, Mojs.

Dittmarstes nov. sp. aff. Hinde: Mojs.

Ptnacoceras sp. ind.

Phylloceras sp. mnd.

Pleuronantibus sp. ind. off tsbeticus Mojs.

A. v. Krafit correlated the Juvavites beds of Spiti with the Hauerites beds
and Halorites beds of thé Bambanag section, although emphasizing some remark-
able differences in their faunistic characters. He insists on the strange fact that not
a single spucies of this horizon in Spiti is perfectly identical with a form described
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from the Bambanag range, and that neither Haloréles nor Parajuvavites, the two-
leading genera of the Halorites limestone in Kumaon, have been found in the
Juvavites beds of Spiti. '

“ It appears from the above,” he says, ¢ that there is a remarkable faunistic
difference befween the Halorites beds of the more Eastern Himdlayas and their
equivalents in Spiti, for which so far no explavation can be given. The facies of
these beds in Spiti is rather unfavourable for the preservation of fossils. This no
doubt accounts for the comparative scarcity of the fauna.”

For a pal=ontologist, who had the pleasure of studying the enormously rich
and excellently preserved fauna of the Halorifcs limestone of the Bambanag section,
the examination of the fossils from the Juvavites beds of 8piti proves a great dis-
appointment. The wajority of fossils are fragmentary casts. Well-preserved and
characteristic specimens, fit for a specific description, ave rather rare.

BRACHIOPODA.

DrrrasMa aff. jurico Bittn. Pl XVII, figs. 2, 3.

The types from the Juvavites heds of Chabrang are so closely allied to Dielasma
julicum Bitlner from the carnic beds of the Alps and Bakony and from the grey
beds of 8piti, that the introduction of a new dcnomvuation (postjulicum or sub-
gulicum) is not justified. Among the Alpine shapes there are some almost identical
with oue or two of my Himdlayan examples. But in general there is a slight
difference between them, marked by the stronger development of biplicate folds in
my Indisn specimens. To this character is added a tendency io develop distinot
s:condary folds rising from the lateral margins hali-way between the apex and
front.

The dental plates of the ventral valve are large and extend along the entire-
length of the umbonal region. Thus the relationship of this species to the genus
Dielasina 13 indisputable,

Locality. —Chabrang, 8. below Gieumal

LAMELLIBRANCHIATA.

Harzonra nov. sp. aff. FascreerZ Bittn. Pl XVII, figs. 4, 6.

Several specimens of Halobie are before me, but all of them too imperfeotly
preserved to permit of a safe defermination. All these specimens seem to belong
to one single species of a rather donbtful systematic position.

Jf we follow the grouping of Hulolia, which has bcen proposed by E. v.
Mojsisovies, the present species ought to be united with the group of Halobia
distincta v. Mojsisoviecs (Dis triadischen Pelecypodengattungen Daonells und
Hulobia, Abhandl. K, K. Geol Reichsaunst., VLI, p. 28). In one of my type-speci
mens casts of the two valves have been preserved adhering along thelhinge-line.
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These two casts show very narrow and elongated ears, differing considerably from
the broad ears which are common to all the rest of triassic Halobiee. Such narrow
ears are considered as leading features of Halobia distincts and its allies by B. v.
Mojsisovics and also as a character of primary importance for the systematic classi-
fication of Halobia.

If on the other hand we compare the ornamentation of our Indian examples
with that of Alpine representatives of the group of Halobia distincta, there is no
similarity whatever. In this respect our specimens recall most closely the
group of Halobia rugosa Guemb., especially H. fascigera Bittner (Himdlayan
Foss, Vol I1I, Pt. 2, p. 45, Pl. VI], fig. 15). To those forms recalling Halobia
fasoigera belongs, in the first place, the specimen illustrated in fig. 5. It shows &
strong, distinctly bundle-like ribbing in the umbonal part of the shell, and a sharp
wrinkling caused hy the interruption of growth, half-way between the apex and
pallial margin. From this angle the ribs undulate throughout their whole
extent.

This pattern of ornamentation is so different from the sculpture found in the
group of Halobia distincta and agrees so closely with that which is met with in
H. rugosa and its allies, that I should prefer to group the present species with the
latter, notwithstanding its narrow ear, which constitutes the only feature of differ-
ence from Halobia fascigera Bittn,

Locality—E. above Lilang, W. of Lilang, Chabrang, Kigé, Rdjagang.

PrCTEN (VARIAMUSSIUM) MARGARITICOSTATUS nov. sp. Pl. XVIII, figs, 1-3.

This species shows a distant external similarity with Lima serraticosto
Bittner (Him4l Foss., Vol. III, Pt. 2, p. 50, Pl. VIII, figs. 12, 138) from the
Halorites limestone of the Bambanag section, but differences of specitic and generic
importance are revealed by a closer examination.

My specimens are not of oblique but of nearly equilateral shape. The ears,
which are not entirely known to me, are of almost equal size, triangular, and with-
out any trace of a byssal notch. The thin shell i¢ raised into five or six ribs of
moderate strength, which are crenulated and covered with numerous pearl-shaped
tubercles of very delicate shape. These tubercles are formed by the stronger
development of the numerous strim of growth, covering the entire shell, exactly
a8 in Lima serraticosto.

The generic difference between ZLiéma serraticosta and the present species is.
clearly evident from a comparison of their casts. In the casts of the species from
the Halorites limestone the ribs stand out more clearly than is the case on the
surface of the shell itself. In the casts of our form, on the contrary, the surface is
intersected by deep furrows corresponding to strong radiating ribs, which are
developed on the inner side of the valve.

Bpecies of Pectines with thin shells, showing a delicate radiating ornamenta-
tion on their external surface and a strong ribbing on the inner side, have been
united in the subgenus Amaussium by Klein, My species is probably a triassic

: 0
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ancestor of the liassic representatives of this subgenus, although I do not know of
any liassic form to which it could be compared more closely. I am, however, obliged
to state that a grouping of the jurassic species resembling Amusséwm with that
subgenus is not in accordance with the views expressed by Philippi in his beautiful
memoir on the morphology and phylogeny of Pectinide (Zeitschr. Deutsch. Geol.
Ges., LII, 1900, p. 82), who considers Amussiwm to be one of the youngest groups of
the family and restricted to deposits of neogene and pleistocene age. By palaeontolo-
gists accepting this view our species might probably be referred to the section
Variamussium Sacco of the subgenus Aeguipecten.

Locality—-Casts of this shell are represented numerously among the collections
from the base of the Juvavites beds above Lilang, between Mani and ¥Ensa, N. of
Kigé.

PECTEN nov. sp. aff. MoNILIFERO Muenst. Pl XVIILL, fig. 4.

The remarkable sculpture of a Pecten, which shows a distant external similarity
with the foregoing species, may justify a description of it so far as it is possible
to make out.

This species, of which single valves only are known to me, is equilateral in-
shape and prohably larger than hroad. Nothiog positive can be affirmed as to the
character of the apex and wings, in consequence of the imperfect state of preserva-
tion of all specimens available for examination,

The sculpture consists of six strongly raised and broad ribs, which are adorned
with small, rounded tubercles. Occasionally weaker rows of tubercles of a similar
kind are developed besides the chief row on the crest of these primary ribs. In the
intercostal spaces separating the six primary ribs two sharp and roof-like ribs with
smooth crests are intercalated. The concentric ornamentation of the shell is very
delicate. '

Casts of this species are not known to me. The sbell was considerably thicker
than in the preceding species.

The present species cannot be grouped with the subgenus Amussium, its sculp-
ture being too strong and manifold. If it has heen described here as Pecten sp. aff.
monilyfero Muenst., it is only a distant aflinity which can be taken into considera-
tion. DBut its unsatisfactory state of preservation forbids the introduction of & pro-
per specific name, and I do not know of any other triassic Pecten which might put
in a claim for closer comparison. According to the illustrations given by Bittner
(Lamellibranchiaten der Alpinen 'I'rias, Abhandl. K. K. Geol. Reichsanst., XVIII,
Paf. XVIII, figs. 29, 30), Pecten moniliferus is a species with ribs of alternating
sirength and has the primary ribs also adorned with tubercles, but the details of the
ovnamentation are not known.

Locality.— E. above Lilang, Chabrang, Gaichund.

MYSIDIOPTERA 8p. ind.

’Iwo'imperfectly preserved casts from Chabrang have been compared to Mysicli-
optere Bittner by A. v, Krafft. They can, indeed, be referred to this genus with
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some probability. One of them is of large size, recalling Mysidioptera incur-
vostriala Guemb.; as illustrated by Bittner in his “ Lamellibranchiaten der Alpinen
Trias” (Abhandl. K. K. Geol. Reichsanst, XVIII, Taf. XXTII, fig. 11). My exam-
ples are too incomplete to venture on a specific identification.

Lima cf. sgrraTICOSTA Bittn. Pl. X VII, jig. 6.

1899, Lima serraticosta Liitn>v, Himdlayan Foss, Paleont. Indies, ser. NV, Yol T1I, Pt. 2, p. 60, PL
VIII, figs. 13, 13, PL. X, fig. 26,

As is shown by some casts from the Juvavites beds E. above Lilang, a species

identical with, or at least very closely related to, Lima serraticosta seems to occur
.in the upper triassic rocks of Spiti.

The most complete cast, which has been illustrated, bas the obliquely elliptical
and distinctly inequilateral shape of a Lima with a strongly sloping anterior side. .
The posterior wing, which alone has been preserved, is extremely small. Both
characters speak in favour of ar identification with Lima, not with Pecfen, as bas
been explained by Bittner.

The sculpture of the cast consists of six strong rihs standing out very high
above the general convexity of the shell, and separated sharply from the flat inter-
costal furrows. This ornamentation is exaotly identical with that in the cast from
the Halorites limestone of the Bambanag section, as illustrated by Bittner.

HoMomyYA sp. ind. aff. LARIANE Stopp.

The cast of a large-sized bivalve from Tikha recalls Pholadomya (Homo-
mya) lariana Stoppaui (Paléontologie lombarde, 8° sér., p. 44, PL III, figs, 4-7).
It is strongly distorted by pressure, slightly inequivalve, and strongly inequilateral.
The ventrai margin unites with the anterior one, which is truncated obliquely, in
an obtuse angle, as in . angulata Agass. The two valves are inflated considerably
and their apices almost touch one another. The sculpture consists of very coarse
concentrie ribs. It cannot be decided whether or not the two valves were gaping
posteriorly, their posterior region having been broken off.

Exact measurements cannot be given. To a length of 70 mm. a height of 50
mm. aod 2 thickness of 48 mm. correspond approximately.

The specimen is fit neither for specific deseription nor illustration.

CaRrDITA (?) sp. ind.

Numerous casts from the Juvavites beds of Chabrang belorg probably to repre-
sentatives of the genus Cardifa Brug. They are strongly inflated, nearly equivalve,
inequilaterai, and with cbliquely rounded outlines. The casts are covered with a
moderate number of ribs, separated by comparatively wide intercostal spaces. The
ribs are most distinetly developed in the marginal region of the cast and are gradu-
ally obliterated towards the wmbones, which have not been preserved in any of-
my examples,

02
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This species is certainly different from the most common triassio representatives
of the genus, namely, Cardila crenata Goldf., C. Guembeli Pichl., C. austriaca
Hauer. Tt shows a closer similarity with the undetermined species from Predore
illustrated by Stoppani on Pl, VI, fig, 21, of the Paléontologie lombarde 3° sér).

Of the hinge apparatus nothing definite can be ipade ount from the imperfeot
cast. Small, rounded hinge teeth were probably present.

MyriLus sp. ind. aff. kUG080 Roem.

The cast of a left valve from the Juvavites beds of Chabrang®recalls the
1llustration of a species from Aszzarola, identified with Mytilus rugosus Roemer
(Oolithgeb., p. 93, Pl. V, fig. 10) by Stoppani (Paléontologie lombarde, 3° sér,
PL X, figs. 6, 7).

Posterior margin broad and truncated obliquely. Ventral margin slightly
sinuated. Umbonal region broken off, divided by a rounded, pot carinate, ridge,
which runs from the apex to the ventro-posterior angle,

Surface covered with strise of growth of irregular streogth, some of them being
elevated considerably above the general convexity of the shell.

GASTROPODA.

A fragmentary cast of a large-sized snail from the Juvavites beds of Gaichund
recalls some forms of triassic Gastropoda from tbe Hallstatt limestone described
by Koken. It is high, turreted, with an acute apical angle. Where the base has
been broken off, its diameter is about 40 mm. The corresponding height cannot have
been less than 90 mm. The whorls are nearly flat and separated by deeply im-
pressed sutures. Where the test has been preserved, it is covered with numerous
and very delicate longitudinal strice.

The apical region having been broken off, a generic determination of this cast
is impossible, several genera very similar in their general shape, as Aerocosmiq,
Bustylus, Chemnitzia, being only distinguished by the different characters of their
apical whorls.

CEPHALOPODA.

A. DIBRANCHIATA.

ATRACTITES sp. ind.

The fragment of a large phragmacone is before me, oovsisting of six air-cham-
hers. Cross-section strongly clliptical. The ventro-dorsal diameter is the larger
one. Jateral parts strongly flattened. In the shape of the transverse section and in
the angle of cmergence the present cast recalls Aéractifes ellipticus B. v, Moj-
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sisovics (Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst.,
VI-1, Supplement, p. 196, Taf, XV, fig. 5), but the distance of the septa is con-
-siderably larger.

To a ventro-dorsal diameter of 76 mm. a lateral diameter of 64 mm. and a
distance of the septa of 16 mm. correspond. The septa describe flatly carved

lobes on the lateral, and corresponding saddles on the ventral and dorsal parts.
Locality.—S. of Kibber.

ATRACTITES sp. ind. cf. ALVEOLARIS Quenst.

-The fragment of a phragmacone from Chabrang, consisting of two air-chambers
-ouly, is very similar to Adiractites alveolaris Quenstedt (vide E. v. Mojsisovies, L. c.
Abhandl. K. K. Geol. Reichsanst., VI-1, Supplement, p. 195, Taf. XV, fig. 1), one
-of the most common Alpine species of the genus io the noric Hallstatt limestooe of
the Salzkammergut.

The distance of the septa is considerable. Angle of emergeace very small.
Cross-section nearly circular. Siphuncle touching the inner margin of the shell of
the ventral part.

To a diameter of the larger air-chamber of 36 mm. a distance of the septa of
20 mm. corresponds.

B. NAUTILOIDEA.

ORTHOCERAS 8p. ind.

Representatives of the genus Orthoceras being extremely rare in the norio
stage of the Himalayas, I wish to signalize the presence of a fragment of one of
very large size in the Juvavites beds W. of Lilang.

The fragment, which has been considerably injured by weathering, consists of the
last air-chamber and the adjoining portion of the body-chamber. The diameter of
the eircular cross-section is not less than 80 mm. Siphuncle situated in the centre
.of the last air-chamber.

It is out of the question to determine this cast specifically. In the collections
of the K. K. Geologische Reichsanstalt equally sized {ragments of Orthocerata l@via
from the Hallstatt limestone of the Sommeraukogel have been identified with
‘0. dubium Hauer.

PARANAUTILUS ARCESTIFORMIS nov. sp. Pl XVIII, fig. 5,

A Nautilus with a smooth shell and of globose shape is grouped here with the
‘genus Parancutilus v. Mojsisovies (Cephalopoden der Hallstaetter Kalke, 1 c. VI-1,
Supplement, p. 205). As in typical species of Paranautilus, the siphuncle is
situated a little below the centre, and the sutural line is very simple. A broad and
Jow external saddle is followed by a very flat lateral lobe. TUmbilical saddle ins
distinctly developed. Internal or annular lobe entirely absent.
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The triassic species of the genus Paranautilus differ from the present form, by
their high-mouthed volutions. Paranautilus peregrinus Waagen (Salt Range Foss.,.
Paleont. Indica, ser. XIII, Vol. I; Productus limestone foss., p. 47, Pl VI, fig. 8)
from the middle Productus limestone of the Salt Range is too badly preserved to
allow a closer comparison. Otherwise my species agrees with the diagnosis of Parae-
nautilus, as given by E. v. Mojsisovics. It has a very narrow umbilicus and a
broadly rounded siphonal area, which passes into the lateral parts without any
intervention of marginal edges.

My type-specimen is of globose shape and strongly inflated. At a first glauce
1 was inclined to mistake it for a species of Arcestes. It was only after an
examination of the sutural line by removing the shelly substance, that I was con-
vinced of ils true relationship with a genus of Nautiloidea. The whorls are con-
siderably broader than high and they increase very slowly. The height of the last
volution above the siphonal part of the preceding whorl is less than one-half its
entire height above the umbilical suture. The umbilicus is very small and not
closed by a callosity. The figured specimen consists of air-chambers only, but its
aperbure corresponds to the last septum.

Dimensions.
Diarmeter of the sheli . 8.41mm.
" + , umbilicus . . . . I
Height of the last yabove the umbilical suture 33 .,
volution y . ,» preceding whort 15 ,
Tkickness of the last volution . .8,

Locaiity.—E. above Lilang.

Remarks.—1 do nol know of any triassic species of Nuufiloidea, which in its.
external characters and in the arrangement of its sutures agrees so closely with
some Nawutili of jurassic and cretaceous habits as does this species. It is, indeed,
only the absenca of an internal lobe which induces me to separate this species from:
Nautilus s. s.

PLEURONAUTILUS nov. sp. ind. ex afl. KossMarr Dien. Pl. XVII, fig. 7.

The only specimen available for examination is a small cast without its
shelly substance, consisting of air-chambers only. It is nearly related in the shape:
of its whorls and in its sculpture to Pleuronautilus Kossmati Diener (Mitteilangen
dtber einige Cephalopodensuiten aus der Trias der Siidalpen, Neues Jahrb. f.
Mineralogie, ete., 1901, Bd. II, p. 28, Taf. I, fig. 1) from the upper-triassic {carnic)
rocks of Carniola, and to a second undescribed form from.the Pachycardia beds
of the Seiser Alpe.

With the latter species the present specimen agrees in the ornamentation of
the siphonal area. This area comsists of a broad middle portion, which is nearly
flat, smooth, and bordered by low spiral keels or ridges. Between those oxternal
ridges and the spiral row of marginal tubercles a second ridge is developed.
Thus altogether six spiral elements of sculpture are present in the external region
outside the marginal angle.
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This character of sculpture agrees exactly with the ornamentation described
in Pleuronautilus Lepsiusii by E. v. Mojsisovies (Cephalopoden de Hallstaetter
Kalke, 1. ¢. VI-1, Supplement, p. 244, Taf. X, fig. 2). But in the latter species
the lateral tubercles and ribs exceed in stremgth very considerably the spiral
elements of sculpture, whereas in my Him4ilayan species both are rather faintly
developed. There are traces of umbilical, lateral and marginal tubercles present,
but they are rather indistinet. The sculpture of the cast is altogether very
.delicate, and only perceptible when examined carefully.

The inner whorls are, unfortunately, not accessible to observation.

Dimensions.
Diameter of the shell. . . 48 mm,
” PYRERY) umbilicus . .12 o
'}P{:ilfl?:ess }of ihe last volution . . . . %g ::

Siphuncle.—Below the middle of the Leight of the last volution.

Sutures.—Septa separated rather widely from one another. A broad external
lobe is separated from a lateral lobe of similar shape by a flat saddle, the apex of
‘which coincides with the outer external ridge. A small umbilical saddle is present
on the umbilical margin.

Locality.—Between Pomarang and Mani.

Remarks.—A. v. Krafft has compared this species with Pleuronautilus tibet:-
-cus v. Mojsisovies (Himalayan Fossils, Vol. II, Pt. 1, p. 120, PI. XXI, fig, 3)
from the Halorites limestone of the Bambanag section. But from that species the
present one is distinguished by the faint development of marginal tubercles, and
by its clearly marked longitudinal sculpture on the external part. It belongs to a
‘section of Pleuronautilus, which in the Alpine Trias is represented by Pl Koss-
mati and Pl. Lepsiusii, but on account of its delicate lateral ornamentation
approaches still more closely the subgenus Trachynautilus with a predominant
spiral sculpture.

PLeEUvRONAUTILUS cf. T1BETICUS, Mojs. Pl. XVIlI, fig. 6.

1896. Pleuronautilus tibeticus, 8. v. Mojsisevics, Beitraege zm: Kenntniss der obertriadischen Cephalopo-
denfaunen des Himalaya, Denkschr. Kais. Akad. d. Wissensch. Wien, math.-nat. Klasse, LXIII,
p. 671, Taf. XXI, £3. 3.

1899. Pleuronautilus tileticus, E. v. Mojsisovics, Himalayar Foss. Palmont. Indica, scr. XV, Vol. [II,
Pt. §, p. 120, P, XX, fig. 3.

The cast of a very large Pleuwronautilus belongs to a species which is either
identioal with, or very nearly allied to, Pl. tibeticus Mojsisovics, from the Halorites
limestone of the Bambanag section. By carefully separating the inner nucleus
from the outer voiution, I have been able to convinece myself of the close agree-
ment of the inner whorls witl: the type-specimen of Pl. tibeticus. The last volu-
tion shows some differences in sculpture, which might, perhaps, be considered as
arguments forbidding a direct identification with the latter species.
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The innermost whorl is but imperfeotly known. Near the beginning of the
last volution the penultimate whorl has reached the size of the type-specimen of-
Pleuronautilus tibeticus from the Halorites limestone. It has an octagomal cross-
section. Lateral parts and siphonal area are flat and separated by obliquely
sloping marginal zones, which are bordered by distinct edges. The marginal edge is.
adorned by low tubercles, from which delicate transverse ribs run across.
the lateral parts towards the umbilical suture. These folds are but faintly marked
and separated by wide intervals.

In the last volution both the cross-section of the tube and the soulpture are
subject to a considerable change. The flattening siphonal area broadens out.
In the marginal zone the shell becomes inflated and gradually rounded, the marginal
ridges getting obscure. The umbilical margin becomes rounded. Thus the octa.
gonal character of the cross-section is lost in the vicinity of the aperture. At
the same time the greatest transverse diameter is shifted to the umbilical region,
whereas in the inner volutions the distance of the marginal and umbilical edges is
nearly eqgual.

The ornamentation becomes gradually obsolete in the last whorl. The mar-
ginal tubercles still continue as faint swellings, which are elongated transversely,.
but the ribs disappear entirely.

Notwithstanding its large size, my specimen consists of air-chambers only.

Dimensions.
Diameter of the shell . . . . 120 mm.
»» » s Umbilious . . 43 ,,
%ﬂf&:ﬁ,” of the last volution . .{ ; ;2 .

8iphuncle.— E. v. Mojsisovics was not able to ascertain the position of the
siphuncle in his type-specimen of Pleuronautilus tibeticus. In the present specimen
the position of the siphuncle is exactly central.

Sutures.—Conspicuous by the absence of an internal or annular lobe. Exter-
nal and lateral lobes well individualized and separated by a broadly vaulted saddle
which coincides with the marginal region. A small umbilical saddle is present.

Locality.—Tikha.

INnpovavTiLUs cf. Krarpri, Mojsisovics, Pl. XIX, fig. 1.

1896. Nautilus sp. ind.ex. aff. N. mesodici E. v. Mojsisovics, Beitraege zur. Kenntniss der obertriadischen
Cephalopod enfaunen des Himalaya, Denkgchr. Kais, Akad. d. Wissensch. LXIII., p. 673, Taf. XXI., fig. 2. .

1899. Nautilus sp.ind. oz off. N. mesodici E. v. Mojsisovics, Himalayan Foss. Pal. Ind. ser. XV. Vol III,
Pt. 1, p. 122, P1, XXI, fie. 3.

1802. Indonautilus Kraffti B. v. Mojsisovios, Cephalopoden der Hallstaetter Kalke, Abbandl. K. K. Geol.
Reichsanst. VI.-I,Supplement, p. 205.

A beautifully preserved cast of a large Nautilus agrees so closely with Indo~
noutilus Kroffts Mojs. from the Halorites limestone of the Bambanag section, that I

should not have hesitated to venture on a direct identification, had not the difference-
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in size and the imperfect knowledge of the internal part of the sutural line
prevented me from doing so.

My cast is provided with its body-chamber, to which one- half of the last volu-
tion belongs. In the body-chamber the flattened external part graduslly increases
in width and near the aperture is almost equal in breadth to the entire thickness of
the penultimate whorl. With this broadening of the siphonal area a depression of the
whorl is combined, causing the cross-section of the tube to be slightly wider than high.

Rounded marginal edges are present at the beginning of the last volution and
are turned into sharp anglesin the body-chamber. The umbilicus is comparatively
small, but I have not succeeded in ascertaining whether it has been perforated or not.

Otherwise there is a complete agreement of the two specimens in all their
external characters as well asin the arrangement of the sutural line. The septa
stand very close to each other. Tbey show a very flat external lobe and a broad
lateral lobe adjoining asmall umbilical saddle. The absence of an internal lobe
could not be ascertained. This character is ome of the leading features of
Indonautilus, as stated in the diagnosis of the genus given by E. v. Mojsisovics.

Dimensions.
Diameter of the shell . 147 mm.
" s s umbilicus . 10 ,,
Height of the ¢ above the umbilical suture 83 ,,
last volution { s preceding whorl 62 ,,
Thickness of the last volution . 92

Locality.—East above Lilang.

Remarks.—There is a great external resemblance between the type-specimen
of Indonautilus Kraffti and Grypoceras mesodicum v. Hauver (vide E. v. Mojsi-
sovics, Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst,
VI-1, p. 21, Taf. VIII, fig. 1) {rom the noric Hallstatt limestone of the
Salzkammergut. The chief difference, according to E, v. Mojsisovics, consists in
the absence of an internal lobe in Indonautilus. My specimen from Lilang,
which is provided with its body-chamber and is equal in size to Hauer’s type-
specimen of Grypoceras mesodicum, shows some remarkable characters of difference
which exclude any possibility of its identification with the Alpine species. Its
umbilicus is considerably smaller, its siphonal area broader, and in the sutural line
both the external and lateral lobes are flatter and less strongly individualized.

C. AMMONOIDEA.

DIITMARITES LILLIFORMIS, Nov. sp. PL XX, fig. 1.
1900. Dittmarites nov. sp. ex off. Hindei(Mojs.) A.v. Krafft, General Report, Geol Surv. of India, for
1899-1¢00, p. 821
This species is represented by a beautifully preserved cast, consisting of air-
chambers only. It is very nearly allied to Dittmarites Lilli Guembel (vide E. v.
Mojsisovics, Cephalopoden der Hallstaetter Kalke, 1 ¢. VI-2, p. 468, Taf, CLI1l

fig. 10) among Alpine, and to Dittmarites Trailli Diener (Fauna of the Tropites
P
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limestone of Byans, Himal. Foss. Vol. V, Pt. 1, p. 45, Pl. VII, fig. 1) among the
Indian representatives.of the sub-genus Dittmarites.

The volutions are high, compressed, increasing moderately and overlapping one
another to the extent of more than one-half their height. The largest transverse
diameter is situated above the umbilical margin, which is sharpened into an acute
edge separating the flattened lateral parts from the perpendicular umbilical wall.
The flatly rounded sipbonal area is not marked off distinctly from the flanks, The
external keels stand close together. The two external furrows bordering them are
very low.

The ornamentation of the lateral parts conmsists of very numerous, delioate
and falciform ribs which terminate abruptly along the siphonal margin. They rise
either singly or in pairs from the umbilical edge. Umbilical tubercles are but
very indistinctly developed and confined to the heginning of the last volution only.
The augmentation of ribs towards the siphonal margin is effected either by bifurca-
tion of the primary ribs at various distances from the umbilical edge or by
intercalation of secondary costee.

My specimen being entirely chambered, the full-grown icndividual must have
attained considerable dimensions. As another three-quarters of the last volution
must at least be reckoned for the hody-chamber, its diameter cannot bave been less
thau 100 mm.

Dimensions.
Diameter of the shell . . . . 67 mm.
» » 5 umbilicus . . . . 16 ,
Height of the ¢ above the ambilical suture . . . . 28 ,,
last volution { o s preceding whorl . . . « 21 ,
Thickness of the last volution . . . . 2

14]

Sutures.—Saddles brachyphyllie, with stronoly serrated tops. Lobes with
deep, finger-like indentations, the central digitation being the deepest.

Siphonal lobe short and narrow, divided by a low median prominence, each
wing terminating in a single, sharp point. Second lateral lobe only half as deep as
the principal one. Siphonal saddle provided with a very broad base. Second
lateral saddle small and followed by a broad, serrated auxiliary lobe.

Locality.—N. of Po (Kamelang station).

Remarks.—The present form is very nearly allied to Dit¢marites Traitti
Dien. and to D. Lilli Guemb., but caunot be identified with either species. From
D. Trailli it is distinguished by its sharp umbilical edge and by remarkable
differences in the arrangement of its sutural line. From D. Lill¢ it differs by its
smaller umbilicus, by the absence of distinet umbilical tubercles, and by the more-
faintly developed sculpture of its siphonal area.

DirrMARITES cf. TRaTLLIFOBMIS Dien. Pl. XVIII, fig. 7, Pl XX, fig, 2.

1908. Dittmarites trailliformis Diener, Fauna of the Tropites limestone of Byans, Himalayan Foss.,, Vol
V, Pt. 1, p. 46, P1. VII, figs. 2, 3,

Two specimens of Dittmarites of moderate size are referable to .this species
with some reserve, although their fragmentary state of preservation does net allow
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a direct identification. They are specially conspicuous by their coarse ribs, which
are separated by broad intercostal valleys. The cross-section is less strongly
compressed than in the preceding speaies. The greatest transverse diameter is
shifted from the sharply rcunded umbilical margin towards the upper region of the
flanks. The siphonal area is comparatively broad and flatly rounded.

Indistinet traces of lateral tubercles are noticed, exactly as in the type-speci-
men of D. {railliformis from Teragddh, illustrated in Pl. VII, fig. 3, of my above-
quoted memoir.

The measurements of the more complete specimen (Pl XX, fig. 2) are as-
follows : —

Diameter of the shell . . about 50 mm.
" » » umbilicus , . 12

Height . 19 .

Thickness of the last volution { 17

A third cast of small size agrees so closely with the inner nucleus of my type-
specimens from the Tropites limestone of Teragddh, that I feel justified in referring
it to Dittmarites tratlliformis as ¢f. There is a complete agreement in the
character of the involution, in the shape of the tube, and in the width of the umbi-
licus. The ribs are coarser than in Dittmarites lilliformis or in D. Trailli. Traces
of umbilical or lateral tubercles have not been noticed.

Sutural line not known exactly, but apparently differing from that iu
Dittmarites lilliformis, especially in the relative height of the siphonal and lateral
saddles, Otherwise the specimen might be taken for a nuclens of D. liliformdis,
the inner volutions of which are not known to me.

Locality.—N. of Po (Kamelang station).

CrIONITES sp. ind. aff. HuGHESII Mojs.

1900. Clionites sp. ind. aff. Hughesii A. v. Krafft, General Report, Geol. Surv, of Indis, for 1899-1900,
p- 221.

The fragment of an outer volution, comprising one-half of the body-chamber
whorl, belongs to a species of Clionites, which is very nearly allied to Cl. Hughesii
v. Mojsisovics (Himélayan Foss., Vol. I11, Pt. 1, p. 64, PL. XIV, figs. 1-3). The
only remarkable differences are the greater height of the whorl in comparison to its
thickness and the sharp separation of the flat siphonal area from the lateral parts.
The species was prebably provided with more rapidly increasing volutions and with
a narrower umbilicus than C!, Hughesis.

The sculpture agrees in its essential characters with the ornamentation of the
species from the lalorites limestone. On the siphonal part an external row of
tubercles borders a smooth median zone on either side. From these external
tubercles transverse ribs run across the lateral parts towards the umbilical margin.
Primary ribs and intercalated costz, which do not reach the lower region of the
flanks, alternate rathier regularly. Both kinds of ribs show a distinet sigmoidal
curvature and ara adorncd by marginal tuberéles, corresponding to the sharply

P2
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marked marginal edge. This edge, in which the flat lateral parts meet the siphonal

area at nearly right angles, is more distinctly developed than in Clioniles Hughesti.

Only a small minority of ribs bifurcate at the place of marginal tubercles.
Loculity.—N. of Po (Kamelang station).

Genus: CArNITES v. Mojsisovics.

Subgenus: MEeT4c4R¥ITES NOV. Subgen.

1896, Hauerites () mov. J. ind. E. v. Mojsisovics, Beitraege zur Kenntuniss der obertriadischen Cephalo-
podenfaunen des Himélaya, Denkschr. Kais. Akad. d, Wiss. math. »pat. Kl LXIII,,J Pe Qﬁﬁ. Taf.
V1, fig. 6.
1899. Haferftes %?)Gnoe:. J+ énd. E. v. Mojsisovics, Hiwélayan Foss., Vol III, Pt. 1, p. 88, P). XVI, figi-6,
1900. Haurites sp. ind. A. v. Krafft, General Report, Geol. Surv. of India, for 1899-1900, p. 220.

From the group of beds No. 6 of the Bambanag section (zone of Proclydo-
nautilus Griesbacki Mojs.) a fragment has been described by E. v. Mojsisovies as
Hauerites (?) 8p. ind. In my description of the fauna of the Tropites.limestone
of Byans I have raised grave objections against the correctness of assigning this
fragment to the genus Hauerites. 1 have noticed the remarkable similarity of its
sutures with Carnites and I have insisted on classing it among the ncarest allies of
that genus. E. v. Mojsisovics himself described the fragment in question as being
provided witk a bluntly pointed siphona,l‘ edge, and justly remarked that the
tapering of the external part to a bluni blade without a furrow has never been
observed in Hauerites.

In the Juvavites beds of Spiti several specimens of Ammonites have been
collected by Hayden and A. v. Krafft, which agree with the fragment from the
Bambanag section in the general arrangement of their sutures and in their cross-
sections. They vrecall Paratibetites Tornguisti Mojs. in the high-mouthed
shape of their smooth disc, which culminates externally in a sharp edge. The
richly serrated and dolichophyllic sutures agree in general with those of Carnites,
but show a richer development of secondary branches in the external than in the
lateral saddles and a greater number of adventitious elements.

I believe a special sub-generic denomination to be appropriate for such types
of Carnites, which are probably direct descendants of the carnic representatives of
that genus. As subgcneric designation the name of Metacarnites is proposed here,
in accordance with my notes on Carnites cf. floridus Wulf. in my monograph of
the fossils from the Tropites limestone of Byans (1. ¢. p. 169).

There is a second genus, to which Melacarnites seems to be also nearly related,
namely DBambanagites Mojsisovies (1. c. p. 108). The species of Bambanagites
from the Halorites limestone are distinguished by falciform folds, but in a species
from the Tropites limestone of Byans (1. ¢. I'l. XIV, fig. 2) those folds are reduced
to indentations of the blade-like cxternal edge, recalling the sculpture in
Pinacoceras ( Pompeckjites) Layeri v. Hauver. In the sutural line there is also a
contrast in the development of ramification noticed between the external and
principal lateral saddles. '
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It is very probable that both Metacarnites and Bambanagiles originated from
a common root (Cainites).

MEracarNitEs FooTEI nov. sp. Pl XX], fig. 1.

The figured cast, which is somewhat fragmentary and consists of air-chambers
-only, is in its external characters exactly similar to Paratibetites Tornquisti v.
Mojsisovics (Himdlayan Foss.,, Vol. III, Pt. 1, p. 87, P1. XVI, fig. 5). It would,
indeed, be impossible to separate the two forms without an exact knowledge of their
sutural lines,

The sculpture of the shcll is perfectly smooth. The lateral parts converge
gradually towards a sharp external edge from the place of their largest transverse
diameter, which is sitnated a little below the middle of their height.

Dimensions.
Diameter of the shell . . about 100 mm.
» s 3 umbiiices . . . . . . 25,
Height of the (above the umbilical suture . . . 62
last volution ¢ , ,. precedin: whor! . . . ?

Thickness of the last volution . . . . . . 2,

Sutures.—Lobes with deep digitations. Saddles dolichophyllic, but less richly
serrated than in the fragment from the Bambanag section described by
E. v. Mojsisovics.

Between the principal lateral lobe, which is the deepest, and the siphonal lobe,
which is short, bipartite and divided by a low median prominence, three adventi-
tious lobes and four saddles are counted. Their arrangement differs considerably
from that in Paratibetites ungustosellatus Mojs. (1. c. p 86, Pl XVI, fig. 4), and
recalls rather that in Bambunagites Schlagintweits Mojsisovies (1. e. p. 107,
Pl. XVIII, fig. 2), espeeialiy in the monophyllic character of the second and third
adventitious saddles. The firsi adventitious saddle is very short and separated from
the adjoining saddle, which is club-shaped and considerably higher, by a narrow
lobe, which stands at the some level as the siphonal lobe. The two lobes bordering
the third adventitious saddle are considerably deeper and bitid. The fourth adventi-
tious saddle (true external saddle) is the largest, and provided with dolichophyllic
notches.  Its stem is slighily laced near its base and eulminates in a monophyllic
branch.

'The priucipal iateral saddle is the largest. It is brachyphyllic, rounded above,
and much simpler in its outliiies than the external saddle. Frowm the second lateral
lobe to the umbilicus the sutur.l line of this species is not known to me.

Locality.—W. of Lilang,.

MEeracawxsires Hunprrsont nov. sp. Pl XX, fig. 3.
This is a species of Metricarnites, which in its external shape and ‘in the
arrangement of its sutural line approaches so closely the genus Casrnites Mojs., that
it seems to hold an intermediate position between them.
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In its general shape, involution and cross-section it agrees as closely with the
acutely edged types of Carnites floridus Wulf. as with Paratibetites Torngquists Mojs.
The external part is sharpened into a blunt blade. The largest transverse diameter
coincides with the middle of the flanks. The lateral parts are devoid of any soulp-
ture. There are neither indications of spiral ridges nor of sigmoidal folds.

Dimensions.
Diamater of the shell . « 116 mm.
» » 1+ umbilicus . . . . 2,
Height of the above the umbilical suture . . 68
last volution { » Dreceding whor! . . 31
Thicliness of the last voluticn . . . . . 29 ,,

Sutures.—All the saddles are dolichophyllic, but their ramification has not yet
reached a higher stage of development than in some tvpes of Carnétes floridus, espe-
cially in the specimen from Carinthia illustrated by F. Frech in his ¢ Nachtraege
zu den Cephalopoden und Zweischalern der Bakonyer Trias” (Separatabdr. aus
Paleeont. Anhang zu Resultate der wissensch. Erforschung des Balatonsces,
1 Bd. 1, Th,, p. 19, fig. 25).

There is, however, one remarkable difference between the sutures of Carnifes
Sloridus and Metacarnites Hendersont, and this is the contrast in the shape of the
external and principal lateral saddles. The external saddle is pyramid-shaped,
with a phylloid culmination, whereas the principal lateral saddle is bordered by
parallel walls, rounded above and serrated by deep, parallel indentations. The num-
ber of adventitious elemeats is not known to me ¢sactly. Three adventitious lobes
are clearly visible outside the irue exiernai saddle, but the region adjoining the
external biade has frustrated all my attempts at making the external lobe access-
ible to examination.

There is also a remarkable difference in size between the principal lateral and
the following saddles. The second lateral saddle scarcely exceeds in sige the auxi--
lary elements, some of which are dimeroidic. There are at least three auxiliary
lobes and saddles outside the umbilical suture.

Locality,—Chabrang.

PixacocEgrAs sp. ind. ex. afl. rarMA Mojs.
1900. Pinacoceras sp.ind. A. v. Krafft, General Report, Geol. Surv. of Indis, for 1899-1900, p, 321.

A strongly weathered fragment of quadrangular outlines is, unfortunaetly, only
sufficient to establish its relationship to a species of Pinacoceras with very come
plicated sutures. One main saddle and the two adjoining adventitious saddles are
accessible to observation. Their shape points to a form of the group of Pinacoceras
perma Mojs. The large dimeusions of the fragment are also in favour of an iden-
tification with a species closely related to P. parma v. Mojsisovics (Oephalopohen
der Hallstaetier Kalke, Abhandl. K. K. Geol. Reichanst., VI-1, p. 60, Taf. XXIV,.
fig. 2).

Locality.—Chabrang,
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TiseriTes cf. RyaLur v. Mojsisovies. Pl XX, fig. 4.

1896. Tsbetstos Ryalli v. Mojsisovies, Beitraege zur Kenntniss der Cephalopodenfaunen der oberen Trias de
Himélaya, Denkschr. Kais, Akad. d. Wiss,, LXI1], p. 637, 'v'af. XV, figs 3, 4.

1899, Tibetites Ryalli v. Mojsisovcis, Himalayan Fess, Vol, 11T, Pt. 1, p. 77, Pl. XV, figs. 3, 4.

1900. Tibetites ¢f. Ryalli A. v. Krafft, General Report, Geol. Burvey of India, 1899-1900, p. 221.

The fragment of a body-chamber, measuring less than one-third of an entire
volution, agrees very closely with the fragment of a body-chamber of Tibetétes
Ryalli from the Halorites limestone of the Bambanag section, which has been
. illustrated by E. v. Mojsisovics in fig. 4 of his above=quoted memoir.

The whorl is higher than vwide and reaches its greatest transverse diameter in
the region of the lateral tubercles. The external part is steep, roof-shaped and bor-
dered on either side by a row of rounded marginal tubercles. Its median zone con-
sists of two rows of elongated ears, standing closely together. The ribs, which are
either strong, primary ribs or more delicate intercalated costa, show a distinet

.sigmoidal curvature, with the apex of the curve corresponding to a marginal
tubercle.

It is only the incomplete state of this small fragment which prevents me from
venturing on a direct identification with 'ibetites Ryalli Mojs.

Locality.—N. of Po (Kawelang station).

ANATIBETITES KELVINIFORMIS nov. sp. Pl XX, figs. 5, 6.

1900. Anatibetites nov. sp. aff. Kelvini A. v. Krafft, General Report, Geol. Surv. of India, for 1899-
1900, p. 221.

The specimen illustrated in fig. 5, consisting of air-chambers with the com-
imencement of the body-chamber aduering to the last septum, is to be regarded
as the typc of the present species. Although at a first glance this form seems
to be identical with dnatibetites Kelvini v. Mojsisovies (Himélayan Foss., Vol. ITI,
Pt. 1, p. 80, Pl. X1V, fig. 9), a more minute examination shows that it is dis-
tinguished by some remarkable differences in its sutural line.

My type-specimen agrees vory closely with Anatibetites Kelvini from the
Halorites limestone, both in its lateral sculpture and in the gradual obliteration
of its external ornawentation in the vicinity of the body-chamber, corresponding
to the simultaneous flattening of the siphonal part. Without the knowledge of
the differently developed sutures, the present species could not be separated from
Anatibetites Kelvini Mojs.

Dimenstons,
Diameter of the shell. 85 mm
s 3 5 umbllicus . . . 8 »
Height of the { above the umbilical sature. . 18,
last volution ¢ ’ preceding whorl . 1%,
15

Thickoess of the last volution » . . »
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Sutures.—Sutural line standing in a transitional stage from the ceratitic to.
the brachyphyllic development. Top of the siphonal saddle dimeroidic, divided
by a deep indentation. Between the siphonal lobe and the true external saddle
two secondary elevations are present, which are, however, not sufficiently indivi-
dualized to acquire the appearance of independent adventitious saddles.

Median promivence of the narrow siphonal lohe comparatively low.

Principal lateral lobe with deep digitations. Walls of the principal lateral
saddle faintly serrated up to the very top. Sceond lateral saddle entire. The
number of auxiliary elements outside the umbilical suture could not be ascertained.

This complicated sutural line stands in remarkable contrast to the simple,
ceratitic sutures of dnatidefites Kelvini. 1t approachos more closaly the sutures
of dnatibetites Adilphi Mojs., but differs from them by the regularly dimeroidic
character of the external saddle, and by the absence of true adventitidus elements
between the siphonal lobe and saddle. In Paralibetites Adolphi Mojs. or in
P. angustosellatus Mojs. the external elevations are individualized considerably-
more strongly than in the present species.

Taking into consideration the brachyphyllic development of the sutural line
in the present spccies, the propriety of placing it in the subgenus Anatibetites is
questionable. E. v. Mojsisovios himself remarked the close morphological agree-
ment of Anatidetites and Heraclites Mojs. and considered the difference in their
sutures as the only feature of distinction hetween the two genera. ¢ Heraclites,”
he says (I. ¢ p. 75), ¢ possesses dolichophyllic sutures, whereas Anafibetites has
the same ceratitic-developed sutures with divided cxterna' saddles as Tibetites or
Paratibetites.”

If we examine the sutural line of Heraclites robustus v. Haner (vide E. v,
3ojsisovics, Cephalopoden der Halistaetter Kalke, Abhandl. K. K. Geol Reichsanst.,
VI-2, p. 505, Taf. CXXXVIII, fig. 1), we find both the external and lateral saddles
provided with deep indentations. Between the siphonai and principal lateral lobes
there is only one large saddle, divided into three fingers of nearly equal size, whilst
in our species the truc external saddle of dimeroidic shape is separated from the
external lobe by a serrated slope, culminating in fwo small elevations. On the
whole the arrangement of sutures differs considerably from that in Heraclites and
approaches more nearly the sutwal line of Paratiletites. I consequently do not
feel justified in placiug the present species in the genus Heraclites, but prefer to.
include it in Anatibetites, notwithstanding its brachyphyllic sntures.

My second specimen, illustrated in Bg. 6, is the fragment of a body-chamber,
comprising one-half of an entire volution. Its seulpture is a little more delicate
than in equally-sized specimens of -dnatibetites Kelvini Mojs., but otherwise I
can find no difference whatever. As no traces of septa have been preserved, the
determination of this spesimen must remain somewhat uncertain, although the
probability is undoubtedly in favour of its identification with dnatibetites K elvini-
Sformis, not with 4. Kelvini. '

Locality,—N. of Po (Kamelang station), N. of Kagé.
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Parariserires TorNQUIsTr Mojs, Pl XVII, fig. 1, PL. XXI, fig. 2.

1896. Paratibetites Tornquisti B. v. Mojsisovics, Beitraege zor Kenntniss der chertriadischen Cepbalopoden-
faunen des Himélaya, Denksohr. Kais. Akad. d. Wiss. math. nat. KL, Bd LXIII, p. 644, Taf.
XVI, fig. 5.
1899, Paratibetites Tornquisti E. v. Mojsisovies, Himélayan Foss., Vol. 111, Pt. 1, p. 87. Pl XVI, fig. 5,
1900, Paratibetites Tornquisti A. v. Krafft, General Report, Geol. Surv. of India, for 1899-1900, p. 221.

This is the only species of Ammorites from the Juvavites beds of Spiti, which
A. v. Krafft was able to identify with a form described from the Halorites lime-
stone of the Bambanag section.

There is especially the fragmentary cast of a middle-sized specimen from
Kamelang station (N. of Po), illustrated in Pl. XXI, fig. 2, which in every
respect agrees most closely with the typical form from the Halorites limestone of the
Bambanag range. It consists of air-chambers only and is provided with a bluntly
pointed external blade. The lateral parts are almost perfectly smooth. Marginal
and lateral ridges are but faintly individualized. Feeble traces of sigmoidal folds
are also occasionally visible.

Exact measurements of this specimen cannot be given. To a height of the
cross-section of 34 mm. a width of 15 mm. corresponds. The sutural line agrees
exactly with that of Paratibetites Tornquisti, The tops of the saddles are rounded,
the serration affecting their marginal walls only. The external saddle is divided
into two very unequal halves. Between the outer lappet and the external lobe
there is a second elevation, slightly inferior in height. The principal lateral lobe
terminates in four points. The number of auxiliary elements is not known to me
exactly.

A second specimen from the base of the Juvavites beds at Chabrang is of very
large dimensions. As it consists of air-chambers only, it must have attained a
diameter of at least 350 mm. in the complete state. It is a cast slightly injured by
weathering and devoid of its shelly layer. The surface is entirely smooth, without
any traces of spiral ridges or lateral folds. The measurements of this specimen

are as follows :—

Diameter of the shell . . . . - . . . 286 mw.

. » 3 Uwbilicas. . . . . . . . 10 ,°
Heighit of the above the umbilical suture . . . . e,
last volution ¢ ,, preceding whorl . . . . 80 ,
Thickness of the last volution . . . . . . . « 4

Apart from its larger dimensious, this specimen differs from the type-specimen
of Paratibetites Tornquisti Mojs. very slightly in some details of its sutural line.
The outer lappet of the external saddle is a little shorter than the secondary
elevation bordering the siphonal lobe, which assumes the appearance of a proper
adventitious element. The principal lateral lobe termivates with three points
at its base. The marginal walls of the external avd lateral saddles are serrated
up to their very tops. It is a matter of convenience only whether or not these
differences should be considered as sufficient for a specific separation of this specimen
from Paratibetites Tornguists. 1 have referred it to the latter species as ¢f. only. -

Q
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A third fragment from Rajagang corresponds to a portion of the inner nucleus
of a large specimen. Tt shows the marginal tubercles as distinctly developed as
in P. angustoscllatus Mojs., but has a bluntly pointed external blade and sutures

.of a ceratitic development, agreeing with those of P, Tornqusisti.

PARATIBETITES sp. ind. afl. WHEELERI Dien.

The fragment of a body-chamber from Chabrang recalls Paratibetites
W heeler:i Dien. (Fauna of the Tropites limestone of Byans, Himdlayan Foss., Vol, V,
Pt. 1, P, VIII, figs. 5-7) from the Tropites lirnestone of Byans by the combination
of marginal and lateral rows of spines with a sharp median edge. It shows.a
remarkable similarity to the cxample illustrated in fig. 5, being provided with a
helmet-shaped siphonal crest and distinguished by the absence of any transverse
sculpture.

The present fragment, which is much injured and not fit for illustration,
cannot be identified with Paratibetites Wheeleri Dien. The row of lateral
tubereles dees not coincide with the middle of the Leight, as in P. WWheeleri, but
is situated considerably above it.

REacopHYLLITES sy. ind.

The inner nacleus of 2 small Ammenite from Tikba with an elliptical cross-
scetion of the tube, a wide, open umbilicus, and with the sutures of Phylloceratide
recalls Rhacophyllites debitis v. Hauer or Rh. neojurensis Quenst.

Tlie specimen is not suitable for illustration. [t would, on account of its bad
preservation, be impossible to give a more detailed opinion as to its agreement with
or deviation from: the two mentioned European types. :

JUvAavirEs sp. ind, aff. Egrricar Hauer. PL XXI, fig. 3.

1900. Juvavites sp. ind. ali. Ehrlichi (Haver' A. v. Krailt, Genera! Report, Geol. Surv. of Iudia, for
1899-1900, p. 230.

Among the numerous specimens of Juvavitine from the Juvavites beds of-
Spiti there is only a single one, which belongs to Juvavites s. s. 1t is a typical
representative of the group of Juvavites continui and allied most nearly to Juvavites
Ehrlicht v. Hauer (Denkschr. Xais, Akad. d. Wissensch., Wien, math. nat. K1.,
Bd. IX, p. 155, Taf. IV, figs. 14, 15).

The whorls are subglobose, a little broader than high. Their greatest
transverse diameter iz situated somewhat above the umbilical margin.

The sculpture consists of numerous and sharp ribs, which cross the external
part without undergoing an interruption in the middle region or changing their
transverse direction. The ribs are less coarse and more numerous than in Juvaevstes
Fhrlichi or cven in J. continuus E. v. Mojsisovics (Cephalopoden der Hallstaetter
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Kalke, Abhandl. K. K. Geol. Reichsanst., VI-2, p. 77, Taf. LXXXIX, fig. 12).
The majority.of ribs originate in pairs from the umbilical margin, but the flatly
curved umbilical wall is perfectly smooth, as in the illustration of .7. Bhrlichi, given
by E. v. Mojsisovics- (1. ‘¢, Taf. LXXXIX, fig. 11). A second bifurcation of a
large number of stem ribs is noticed below the middle of the flanks. In the vicinity
of the aperture several ribs dichotomize a third time in the marginal region. Ribs
and intercostal furrows are of nearly equal width.

Dimensions.
Diameter of the shell . 84 mm.
. » 3 umbilicus 4
Height of the last volation . 17,
Thickness , ., v 2r

Sutures. —Only known in rough outlines, recalling the sutures of Juvavites
ind. ex aff. Ehrlichi v. Mojsisovics (L. ¢. Taf. LXXXVIII, fig. 9). The siphonal
lobe is the deepest. Saddles rounded ahove. Two small saddles follow from the
principal lateral saddle to the umbilical suture.

Locality.—Tikha.

JUVAVITES ANGULATUS nov. sp. Pl XXI, figs. 4—8.
1900. Juvavites nov. sp. A. v. Krafft, General Report, Geol. Surv. of India, for 1599-1900, p. 220.

In his stratigraphical notes on the mesozoic rocks of Spiti A. v. Krafft states
that the overwhelming majority of Juvavites from Spiti differ from all the species
known from the Hallstatt limestone by the direction of their ribs, which cross the
siphonal part in a eurve strongly bent forward, thus causing the ribs from both sides
to meet in a rounded-off angle.

There is only one group of Alpine Juvavites to which the present form might
be compared. This is the small group of Juvavites Electre v. Mojsisovies
(Cepbalopoden der Hallstaetter Kalke, Abbandl. K. K. Geol. Reichsanst., VI-2,
p- 148, Taf, LXL, fig, 13, 14) and J. fissicostatus Mojs. (1. c. p. 147, Taf. LXL,
fig. 15). Their systematic position has not been definitely ascertained. They
recall Dimorphites Mojs. in their lateral ornamentation consisting of flat, falciform
ribs, and in‘the sculptiire of their external part, along the median zone of which the
ribs are strongly protracted forward. But the external part is always rounded, not
narrow, nor depressed and bordered by marginal edges, as in typical representatives
of the subgenus Dimorphites.

The close relationship of Dimorphites with Anatomites has been ascertained
by E. v. Mojsisovics by his examination of inner nuclei of Dimorphites selectus.
Dimorphites has paulostome-ribs in the juvenile stage of growth. It isonly in
advanced stages of development, that these paulostome-ribs become obliterated, and
flat, falciform folds become the predominant element of lateral sculpture. The
ontogeny of Juvavites angulatus is not known to me. Notwithstanding the large
materials of this species available to me for examination, there is not a single.

Q2
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complete specimen among them, and none in which the inner volutions have been
preserved. In all the examples collected at different localities by Hayden and A. v.
Krafft, the nucleus has suffered from weathering and it has never been possible to
secure it owing to its fragility. Out of more than fifty specimens the most per-
fectly-preserved have been chosen forillustration. To the reader this fact may give
an idea of the state of preservation in which the majority of examples have been
found.

[t is possibie and even probable that more than one single species could be
distinguished among the numerous examples, which have been united provisionally
under the name of Juvavites angulatus, but 1 deemed it preferable to abstain from
the introduction of more new denominations until the discovery of better preserved
materials, In the mean time the most remarkable variations in the outline of the
sheil may be distinguished as oar. crassa and var. compresss. Within those chief
varieties there are still further distinctions to he observed in the strength and
nwber of ribs,

One variety, which is shown in figs. 4 and 3, is provided with very numerous,
narrow and sharp vibs, whereas a variety with less coarse and flatter ribs is
illustrated in fig. 7. The example illustrated in fig. 6 has very narrow and sharp
ribs separate¢. by comparatively wide intercostal spaces. In the specimen illus-
trated in fig. 8, a distinct bundling of ribs is noticed, each bundle swelling into
a flat elevation that is separated from the next elevated fasciculus by a corre-
sponding valley.

Thus the establishment and limitation of the present species offers considerable
difficulty, on aceount of its great individual variability, affecting both the dimeusions -
and ornamentation of mature individuals. Apart from the constant appearance
of bifurcations of the ribs, there is no leading feature noticed in their arrangement.
Two to six-fold bifurcutions take place from the umbilical to the external margins
at very different heights, but mostly in the upper half of the lateral parts.

A character common to all individuals is the falciform direction of the ribs
with their convexity turned forward in the marginal region and their meeting in a
sharply rounded-off angle along the median line of the siphonal part. This latter
character is sufficient to distingnish the present species at a glance from all
European forms of Juvavites. The angular ornamentation of the external part is
developed in a similar manner in typical species of the subgenus Dimorphites only,
but in such species the external area itself is shaped quite differently.

Dimensions.—N o complete specimens being available for examination, exact
measurements cannot be given. One of the better preserved specimens is the type
itlustrated in fig. 5, which holds an intermediate position between the war. com-
pressa and var. crosse. 1t is of very small size. Its dimensions are as follows :—

Diameter of the shell . . 27 wmn.
" » w» umbilicus . . 26
Height of the {above the umbilical sutur 146 ,,
lust volution » s preceding whorl s

Thickness of the inst volution . . . 13,
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In the large specimen shown in fig. 4, a height of the last volution of 21 mm.
corresponds to a width of 17 mm.

Sutures.—Traces of the sutural line are but imperfectly preserved. The
sutures are apparently similar to those of several species of dnatomites, with a very
deep external lobe and with serial, brachyphyllic saddles.

Locality.—Tikha, W. of Lilang, E. above Lilang, W. of Kdgd, Banna encamp-
ing ground (Thanam valley, Bashahr), Chabrang, Rajagang, between Pomarang
and Mani.

AxaToMITES sp. ind. aff. MeLcHIORIS Mojs. Pl XX, fig. 7, P1. XXI, fig, 9.

This species belongs to a group of dnatomites intermittentes, which is repre-
sented by 4. Melchioris v. Mojsisovics (Cephalopoden der Hallstaetter Kalke,
Abhandl. K. K. Geol. Reichsanst., VI-2, p. 130, Taf. CXXV], fig. 21), 1. Edithe v.
Mojsisovies (1. e. p. 133, Taf. LXXXXTI, figs. 6, 7), and 4. obliterans v. Mojsisc-
vics (1. ¢. p. 131, Tat. CXXVI, figs. 24-27) in the Alpine Trias. It agrees with
those forms in its compressed transverse section, in the presence of strong lateral
ribs and of paulostome-furrows in the adolescent stage of development, and in the
gradual obliteration of the sculpture in advanced stages of growth.

At the beginning of the body-chamber whorl the lateral ornamentation dis-
appears gradually. 'T'he ribs are confined to the marginal region, and to the external
part where they describe forward turned lappets, exactly as in dnatomites Mel-
chiopis. At the same time the paulostome-furrows become flattened and obso-
lete, but the paulostome ribs foliowing them still continue as flat, radiating folds,
which do not reach the external margin. 'The areabordered by two paulostome-folds
is nearly smooth.

Limensions.
Dismeter of the shell . 32 mm.
» s s umbilicus . . . 2
Height of the {above the nwbilical suture 7,
last volution » » preceding whorl 8 .
Thickuess of the last volution . . . 1,

Sutures.—Agreeing with those of Anatomites obliterans Mojs. Saddles
pyramid-shaped, with faintly serrated margins, lobes narrow. Siphoual lobe shorter
than the principal lateral lobe and divided by a low, flattened median prominence.
Principal lateral lobe bifid, having its base divided by a short median point.

Two auxiliary lobes outside the mmbilical suture.

Locality—N. of Kéga, W. of Kdga.

ANATOMITES nov. sp. ind. (group of A. scissr). Pl XXI, fig. 11.

In its external characters and in the general arrangement of seulpture this
species recalls Anatomites Herbicki E. v. Mojsisovies (Cephalopoden der Hali-
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staetter Kalke, Abhandl. K. K. Geol. Reichsanst., VI-2, p. 101, Taf. LXL, fig. 4).
It isrepresented by a single, incomplete specimen only, which is not suitable for the
introduction of a new specific denomination.

The whorls are of equal height and thickness, provided with flat lateral parts.
passing gradually into the rounded siphonal area. The umbilicus is comparatively
wide.

The ornamentation consists of sharp and narrow ribs, separated by wide inter-
costal valleys. Two paulostome-furrows are counted within the anterior half of the
(fragmentary) last volution. These paulostome-furrows are not very conspicuous,
being only somewhat wider but not deeper than the ordinary intercostal valleys.
The paulostome ribs do not differ from the ress of the ribs in strength but only by
their catenate arrangement. The chain rib preceding the last paulostome-furrow is.
trifid, each of the three stems bifurcating a second time in the marginal region.

In all the characters enumerated here the present species agrees with
Anatomites Herbicht. There is, however, one feature of difference, which makes a
distinction between the two forms an easy matter. This is the character of the ex-
ternal ribs, in which my specimen recalis strongly Juvavifes angulatus Dien,
The ribs enter the external part from botb sides in a direction strongly turned
forward, and mcet along the median line at right angles. Some of the ribs
touch one another in the coraer of those angles. The rest are interrupted for a.
short distance. This angular shape of the external ribs has not been noticed ia
any of the Buropean species of dnatomites.

Dimensions.
Dinmeter of the shell . . 80 mm.
» . » umbilicus . 4
rﬁ?il;iss } of the last volution }:5 ::

Sutnres.—Not known.
Locality.—Rajagang.

AxaroMmires sp. ind. aff. AvpHoNsT Mojs. Pl XXI, fig. 12.

An imperfect cast from the Juvavites beds above Lilang recalls Anrafomites
Alphonsi E. v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, Abhandl
K. K. Gecl. Reichsanst., VI-2, p. 143, Taf. XCIV, fig. 11) from the noric stage:
of the Salzkammergut. Its whorls are of equal height and width, provided with
flattened sides and with a bighly rounded siphonal part. In the circumference of the
last volution three pauiostome-furrows are developed. The paulostome ribs preced-
ing those furrows are very broad and flat and not elevated considerably above the
general convexity of the shell. The sculpture is interrupted by the paulostome-
furrows aund in every area begins with very delicate foids restricted to the external
region, Theribs cross the siphonal part in very flat curves deviating but very
little from a straight, transverse direction. They are not interrupted along the
median line of the external part.
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Dimensions.
Diameter of the shell . 20 mm.
(13 ”» nmbilicus ] ”
Height £ vorat! ¢ 95,
Thicncss }of the last voiation 1 o5

Sutures.—Not known.

ANATOMITES sp. ind. aff. Carorr Mojs. PL XXIT, fig. 10.

The small, imperfectly preserved cast recalls in its outlines and in the num-
ber of paulostome-furrows Aaatomites Caiols B. v. Mojsisovics (Himdlayan Foss,,
Vol. ITI1, Pt. 1, p. 87, PL. X1, fig. 2}, from the carni¢c Daoneila beds of the Shalshal-
cliff 8.-E. of Rimkin Paiar. But the sculpture of the areas between the paulo-
storne-furrows is different. and thus necessitates a specific separation of the present
form from A. Carols.

The species belongs to the group of Anatomites scissi, the ornamentation
being of equal strength on both sides of the broad and deep psulostome-furrows.
There are four paulostomes counted in the circumference of the last voiution. The
division of the chain-rib preceding each paulostome is six-fold. Thae est of the ribs
are also arranged in buadles originating from a two or three-fold division of the
stem-ribs. The ribs are sharp and narrow and separated by wider intercostal valleys,
In the area between the first and second paulostomes and in front of the foremost
paulostoni the seulpture decidedly weakens in strength. This is especially the
case in the umlilical region, where a small number of stem-ribs only remain more
prominent.

The dircetion of the paulostome-furrows is inclined obliquely towards the aute-
rior. They curve over the external part without any interruption, as well as the
ribs neavest to them. Both halves of the shell are foried symmetrically, but the
majority of ribs meeting along the middle line of the siphonal part are slightly
interrupted. But this interruption can be traced for a short distance only, on
account of the fragmentary state of the preservation of my type-specimen.

Dimensions.
Diameter of the shetl . 5 mm.
. ,» umbilicus. . 8,
Height o1 115 ..
T!:ickness}nf the last volution . . { g .

Sutures.—Not known.
Locality.—-Tikha.

VIL.—FOSSILS FROM THE UPPER NORIC SERIES (CORAL LIME-
STONE, MONOTIS BEDS, QUARTZITE SERIES).
The Juvavites beds of lower-noric (lacic) age are overlain by a grey limestone

mass of ahout 100 feet in thickness, A. v. Krafft describes it as a true organcgenic
limestone bheing chiefly composed of corais resembling Lifhodendron. A few
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specimens of this coral in the Himdlayan collection are strongly weathered and
not sufficiently preserved for determining the genus. Besides these corals two
species of Brachiopoda have been mentioned by A. v. Krafft, namely :—

Spiriferina Griesbachs Bittn.

(?Y Rkynchonella bambanagensss Bittn.

A. v. Krafft correlated this coral limestone with the * limestone with Spiri-
Sferina Griesbachi " of the Bambanag section.

The coral limestone is overlain by arenaceous limestones, sandstones and shales,
which are lithologically very similar to the Juvavites beds. This subdivision, whosé-
thickness is about 300 feet, is characterised by its richness in bivalves and bra-
chiopods. The chief leading fossil is :—

Monotis salinarie Schloth., which has been found in almost every section of
these beds in Spiti, about 100 feet below the top of the series. Together with this
characteristic bivalve the following fossils have been enumerated by A. v. Krafft :~

dnodontophora Griesbacks Bittn.
Spiriferina Griesbachs Bittn.
Spirigera Dieners Bittu.
Rhynchonella bambanagensis Bittn.
dulacothyrss joharensss Bittn.
Distichites nov. 8p.

A. v. Krafft believed the Monotis beds of Spiti to represent the Sagenites beds
of the Bambanag section, which are overlain by a quartzite series lithologically
identical with the quartzite occurring immediately above the Monotis shales in
Spiti.

The white and brown quarizites overlying the Monotis beds form a very
conspicuous horizon of 300 feet in thickness. Thick bands of shale and limestone
are intercalated with the quartzites. A. v. Krafft describes a sequence observed
near Lilang, as follows :—-

6. Great thickness of black and grey dolomitic limestone.

2. Dark grey, hard limestone with Spiriferina Griesbacks Bittn. and Lsma serraticosta
Bittn. about 200 feet.

3. Thin band of white quartzite.

4. Black, sandy shales, with Awlacothyris jokharensis Bittn., alternating with thin, brown
quartzite layers, 100 feet.

5. Thick brown quar:zite.

1. Brown quartzite, about 20 feet.

Faunistically the quartzite series is distinguished by the occurrence of a very
interesting brachiopod (Spirigera nov. sp.) found for the first time by Mr. Hayden
near Mani, but common throughout Spiti. Otherwise the fauna, according to
A. v. Krafft’s manuscript notes, contains only stragglers of forms known from lowep
beds..

The majority of fossils avre common to the three divisions (coral limestone,
Monotis beds, quartzite series) of this stage. These fauns will, therefore, be treated
together in the present chapter,
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BRACHIOPODA.

SPIRIFERINA GRIESBACHI Bittner. PL XXII, figs. 7-18.

1885. Swpirifer tibeticus Stoliezka, Memoirs, Geol. Survey of India, Vol. V, Pt. 1, p. 28, 1. XII, fige. 1, 2.

1865. Spirifir altivagus Stoliczks, ibid., p. 28, PI. 111, fig. 3.

1895, Spiriféring Gricsbacki Bittner, in Diener, Ergobnisse ciner Expedition in den Central Himélaya von-
Painkbanda, Johar und Hundes, D_enkschr. Kais. Akad. d. Wissensch., LXII, p. 668.

1899, Spiriferina Griesbachi Bittner, Himalsyan Foss,, Palzont. Ind., ser. XV, Vol. III, Pt. 2, p. 51, Pl.
IX, figs. 113, .

1900. Spir;feifm Griesbachi A, v, Krafft, General Report, Geol. Surv. of India, for 1899-1900, pp. 222-224.

A full description of the numerous varieties of this species, one of' the most
abundant types of the upper noric beds of Spiti, will be found in Bittner’s memoir.
I can add but little to what bas been stated by that eminent author. Bittner’s
descriptions having been based on the specimens collected by myself in the Bamba-
nag section, some of the varieties peculiar to the Trias of Spiti will be treated here
in greater detail

The shape represented in fig. 7 is the typical one in the coral limestone over-
lying the Juvavites shales. It is of small size and provided with a high areax of
the ventral valve. The median rib is very thin and low, but several ventral
valves have been found together with the median rib more strongly developed.
The bipartite median lobe of the dorsal valve is narrower than in the large-sized ex-
anmples from the Monotis beds. The number of lateral ribs is comparatively small.
There is uo other type of Spirifersna G riesbaché which agrees so closely with Sp.
Moscas Bittner (Fossilien der Trias von Balia Maaden, Jahrb. K. K. Geol. Reichs-
anst., 1892, XLII, p. 80, Taf. IV, fig. S) from the upper Trias of Anatolia. I am
unable to find any distinetive feature between them except the more shallow depres-
sion of the mesial sinus in Sp. Moscaz.

Equally sized shapes of Spiriferina Griesbachs, identical with those from the
coral limestone, have also been found in the Monotis beds of Lilang and Kdgd by
A. v. Krafft. Near Lilang they occur together with the large-sized shapes, which
represent the typical form of Spiriferina Griesbacki in the Monotis beds of Spiti.

The few specimens of Sp. Griesbachi from the quartzite series are also very
similar to the type from the coral limestone. They are of small size, provided with
a high area and with a comparatively small xumber of lateral ribs. In one of the
ventral valves the median rib dividing the sinus is scarcely inferior in strength to.
the lateral ribs.

The main layer of Spiriferina Griesbacki in the noric stage of Spiti 'is the
Monotis beds. As has been remarked by A. v. Krafft (1. ¢. p. 223), the specimens
from this series were found in beds about 80 to 50 feet higher than the layer with
Monotis salinaria. They are distinguished from the small examples of the coral
limestone below and of the quartzite series above by their remarkable size. It

must, however, be mentioned that small individuals, not exceeding in size the
B
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-gpecimens from the coral limestone and quartzites, are also abundant in the
Monotis beds near Lilang, Kagé, and Tikha.

The typical shapes of Spiriferina Griesbachs in the Monotis beds are repre-
sented by the specimens illustrated in figs. 8 and 12. Narrower forms without any
wings are rare, but broad individuals with attenuated wings, of a tradsversely
fusiform shape, are rather frequently met with. One of the extreme types is shown
in fig. 13, hut a gradual passage exists between them and the typical shapes of more
elongated outlines. .

The sinus is always broad and divided by a mesial rib of very unequal strength.
The mesial lohe of the dorsal valve corresponds in its width to the sinus of the
opposite valve. The deep furrow dividing this lobe never reaches the apex of the
beak. On each side of the sinus and mesial lobe there are from eight to eleven
ribs of moderate strength. The ribs become gradually obliterated towards the marginal
region of the wings. Thus near the margin of the area there remains, as a rule, a
space without ribs or almost without them. But there are some exceptions to
this rule as is shown in fig. 9, the specimen illustrated being ribbed up to the very
terminations of its wings. The width of the area and the curvature of the beak are
subject to considerable variations and are not features of specific importance.

A small number of large specimeus are provided with a coarser sculpture.
Their ribs are broader and more strongly marked than in the typical shapes. Such
specimens are identical with Spérifer tibeticus Stoliczka and Sp. altivagus Stal,
which have been mistaken for carboniferous species by that author. They might
be considered as varieties of Sp. Griesbachi, but no specitic value can be attributed
to the small differcaces in sculpture, by which they might be distinguished from tbe
typical Sp. Griesbachi. 1 have illustrated two individuals belonging to the var.
tibetica in figs. 10 and 11. The small value of the difference in the strength of
ribbing will be appreciaied by comparing those illustrations with fig. 13, which
marks a true transitional shape between tigs. 10 and 12.

In this variety the strength of the median rib is still more variable than jn the
typical shape. The sinus of the individual shown in fig, 10 is provided with a very
sirong and broad mesial rib, whereas in the specimen illustrated in fig. 11 this rib is
barely elevated above the general concavity of the sinus, which is nearly smooth.

Dimensions.

The great variability of this species in its outlines and proportions will be seen
from the following measurements :—

(a) Typical shape.
Fig. 8. Fig. 12.

Entire length of the shell . . . . 27 mm. 24 mm.
Length of the doreal valve . . . . 22 2 ,
Greatest breadth of the shell . « 87 L, -28° ,
Thickness of both valves . . . 186 ,, 8
‘Breadth of the area of the ventral valve . 6 § .
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(8) Fusiform shape.
' Fig. 9. Fig 13,

Entire length of the sbell . . . 18 mm. 24 mm.
Length of the doreal valve . . « 14 21
Entire breadth of the shell . . 28 43
Thickness of both valves . . .12, 185,
Breadth of the area of the ventral valv . 45 ,, 4 ,

(¢) Par. tibetica Stol.
Fig. 10.  Fig. 1.

Entire length of the shell . N « 28 mm. 276 mm.
Length of the dorsal valve . . . 22, 22
Eative breadth of the shell . . ., 38
Thickness of both valees . . . 19 ) R
Breadth of the area of the ventral valve . 6 5 »

Ldeality and geological position.—
(a) Coral limestone :—E. above Lilang, Chabrang.
(b) Monotés beds :—E. above Lilang, Chabrang, between Po and Dankbar,.
Mani, between Pomarang and Mani, 4 miles W. of Po, N. of Kiégé,
Tikbha, N. of Manirang, between Po and Mani, N..W. of Muth.
(¢) Quartzite series :—Tikha, Mani.

Remarks.— Bittner has drawn attention to the close resemblance of Spériferine
Griesbachi 1o Spirifer tibeticus BStoliczka and Spirifer allivagus Stoliczka,
described as carboniferous forms from the Kuling shales of Kibber. He considered
it probable that these three species are identical. To me their identity seems ta be
fully established on the strength of the occurrence of spesimens agreeing exaotly
with Spiriferina tibetica—Stoliczka’s species is a Spériferina, not Spirifer—in the
same friassic beds together with typical shapes of Sp. G'riesbacks.

A.v. Krafft (L c. p. 223) also strongly advocates their identity, xefuting
Stoliczka’s statement of a ecarboniferous age of Sp. tibetica and Sp». altivaga.
“Rtoliczka’s specimens,” he says. “cannot have bheen collected from the carben-
iferous, as nowhere in the true carboniferous of 8piti was found a brachiopod similar
to Sp. tibetica. Moreover, nowhere within many miles of Kibber, where Stolicgka
found loose specimens of Sp. fideiica, do carboniferous rocks occur. On the other
haud north of Kibber, near the Parang-l4, Mr. Hayden observed the heds with
8Sp. Griesbachi, so that doubtlessly Stoliczka’s loose specimens had come from
those beds.”

‘The specific identity of Spiriferina Griesbachi and Sp. tibetica bhaving been
fully established, the question might be raised, which of these two names should be
retained for.this species. Advocates of an unlimited rule of priority in palzeontologt-
cal nomenclature will ind no difficulty in deciding this question in favour of
Stoliczka’s name. 1 am, however, obliged to disagree with this view for several
important reasons, and I prefer to retain Bittner’s name, although tbis proceeding
is perhaps not in accordance with the strict principles of priority.

T am far from underrating the great value of this principle ir all questions

of scientific nomenclature, but, in accordance with Beyrich, I believe there:
R
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are cases which must be treated as exceptions from the general rule. In my
memoir on the permian fossils of the Central Himslayas (Pal.. Ind., ser. XV,
Him4l. Foss.,, Vol. I, Pt. 5, p. 27) I had to deal with a case very similar to the
present one. ‘ ‘

In 1862 a species of Retzia (Hustedia) from the Productus limestone of the
Salt Range had been described as R. grandicosta by Davidson. Later on this
species was collected at many localities in beds of upper carboniferous and
permian age. In palseontological literature it was known by the name introduced
by Davidson until Frech in 1901 (Letbea pal®ozoica, I1 Bd., 3 Lfg., Explanation of
Pl. 57 b) united it with R. remofe Eichwald. Eichwald bad proposed this de-
nomination for a Russian species in 1860, but his deseription and figures are in noway
sufficient for an identification of the Russian and Indian forms. His type-specimen
was a cast devoid of its shelly substance and it had been quoted from Kushwa,.a place
where younger beds than limestones of devonian age are not known to occur,as has
been stated by Nikitin, who consequently refuted the identity of Retzia remota
and R. grandicosta. This uncertainty has been cleared up by Tschernyschew
(Die obercarbonische Brachiopodenfauna des Ural und Timan, Mémoires Com. Géol.
de la Russic, St. Pétersbourg, 1902, Vol. XVI, No. 2, p. 107). He declared the two
species to be ideutical, but proved Eichwald’s type-specimen to have been collected
from Sterlitamalk, not from the locality mentioned by Eichwald himself.

Now 1 consider it advisable to raise the question, whether we ought to adhere
to the striet principles of priority in such an exceptional case, and retain a
name based on a cast unfit for description and illustration, together with a
misleading siatement of the locality and horizon from which it had been collected.
Are we not, on the contrary, oblizged to respect the historical rights of a name
assigned to species, of whicl: the exact horizon had been determined along with
a much. better description and with a correct knowledge of the affinities of
the shell P )

Qur case is a similar one. Stoliczka’s name has been proposed for a species of
doubtful stratigraphical position. The name Spiriferina Griesbachi has been
assigaed to a species of which the exact horizon was determined, and bas even been
applied to designate the horizon itself. 'T'o replace the name Spiriferina Griesbachs
by the misleading denomination of Sp. #ébelica—the species is known from the
Tndian slope of the mesozoic belt of the Himdalayas, not from 'Tibet—would therefore
cause great inconvenience. To this reason a second and even more important one
might be added. Spiriferina tibetica does not represent the typical shape of the
species, but an exceptional one. 1t is hardly possible to unite the typical and most
common shape as var. Griesbachi with Sp. tibetica, when the form to which the
name of Sp. Griesbachi was first assigned, actually represents the standard type
of the specics.

For the reasons just mentioned the name of Spiriferina Grieshachi can, I think,
be retained, and consequently I have united here Sp. tibefica and Sp. altivaga as
varieties of that species.
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_SrmriceERrA DreNer: Bittner. Pl XXIIJ, fig. 6,

1895. Spirigera Dieneri Bittner in Diener, Ergebnisse cinét geologischen Ezpedition in den Central Hima-
laya von Johat, Painkhénda und Hundes, Donksohr. Eais, Akad. d. Wiss., LXII, p. 638.
1899. Spirigera Dieneri Bittner, Himiliyan Foss, L. ¢. Vol. 111, Pt. 2, p. 64, Pl. X, fige. 1-14, "
1900. Spirigera Dieneri A. v. Krafft, General Report, Geol. Surv, of Tndia, for 1890-1900, p. 223.
Of this species, one of the miost abundant and characteristic fossils of the lime-
stone with Spiriferina Griesbacki in the Bambanag section, two specimens only
“bave been collected by Hayden in the Monotis beds of Spiti. Ouve of them has been
perfectly preserved and shows all the specific characters enumerated by Bittner.
It is a wide form of moderately large size, agreeing most closely with Bittner’s
type-specimen illusirated on Pl. X, fig. 8. The ventral valve still refains its
ariginal bipartite character, being divided by a mesial sinus, which originates in
the umbonal region and widens out into a t{riangnlar frontal tongue. The
dorsal valve in its frontal region begins to assume a tripartite shape, whereas the
median furrow las been still preserved in the apical region.
The beak is protracted forward considerably.
Locality and geological position.—Monotis beds, Mani.

SPIRIGERA (?) MaNiensis v, Krafft (ms,). Pl XXIII, figs. 2-4.

1904, Spirigera mov. s». A. v. Krafit, in Hayden, The geology of Spiti, Mem. Geol. Surv. of Indis
Vol SXXVI, Pt. 1,1 84,

This s the chief leading fossil of the quartzite series of Spiti. On the labels
aceompanying some of the speeimens I find the name of Rhynchonella Maniensis
in A. v. Brafft’s handwriting. He seéms to have considered the species at first as
a8 Rbhynchonella, but to have changed his mind later on, as in Hayden’s notes on
the trias of Spiti the form has been mentioned as Spirigere nov. sp.

It is, indeed, not easy to arrive at a satisfactory determination of its systems
atic position. Tts general habit recalls a Rhiynchonella. In the majority of speci-
mens the beak has been hroken off entirely, but in a small number of examples
which I have myself cleaned from the adhering matrix, parts of the beak have
been made accessible {cr examination. There is very little probability of its
having been pointed. It was small, but most probably truncated at its termination
and pierced by a foramen. I am sorry to say I have not succeeded in ascertaining
the presenceof spiral cones by grinding off the frontal and lateral parts of the cast
in six specimens. Only in one of those specimens indistinet traces of spiral cones

“have been noticed. The only internal characters known to me with certainty are
the two dental plates of the ventral valve.

Thus the determination of the generic position of Spirigere Maniensis must
be based ou external features only, its internal structure remaining vnknown.
Against its reference to Rhynchonelle the shape of the beak, which appears to have
;possessed a distinet terminal opening, is a strong argument. With Spirtferina it
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cahnot be grouped, since it shows neither a distinct area nor a median septum in the

ventral valve, nor a punctate shell-structure. The feature which speaks most
strongly for its reference to Spirigera, is the fibrous structure of the shelly sub-

stance. In the median region of the dorsal valve of my type-specimen illustrated

in fig. 3,’convergent fibres of the test have been observed. The existence of such

fibres is considered by Bittner (Jahrb. X. X. Geol. Reichsanst., 1892, XLII, p. 82)

as a decisive proof of the presence of a triassic Spirigera. It is on the strength of -
this character that the species has been attributed to that genus.

If this species should, indeed, be proved to belong to Spirigera, it is certa.mly
one of the most aberrant forms of this genus. The only species, with which it
could be compared, is Spirigera (?) Noetlingi Bittner (Himélayan Foss, L c.
Vol. IIL, Pt. 2, p. 68, PL. XI, figs. 2, 3), whose systematic position is equally doubt-
ful. In its ornamentation it recalls even more strongly Rhynchonella, Spiri-
Jer or Spiriferina than Spirigera (?) Noetlingii. 1t is provided with coarse ribs
running from the umbo to the front. The sinus of the ventral valve is deep, com-
paratively broad, produced into a rounded frontal tongue and divided by a delicate
median rib. To this sinus corresponds a moderately elevated and narrow mesial
lobe in the dorsal valve, which is divided by a deep median furrow. The bipartite
character of the dorsal lobe and the development of a single mesial rib in the deep
and otherwise smooth ventral sinus are characters common to all my specimens.
Outside the sinus and mesial lobe from thrce to six ribs can be counted on each of
the sides,

The specimen illustrated in fig. 4 is exceptionally shaped, being of unusually
large size and provided with a very small number of strong ribs. Two ribs only
are counted on the dorsal and threeon the ventral valve on each of the sides. The
number of dorsal ribs is always smaller than that of ventral ones. The ribs are
high and sharp in the visceral region of the shell, but become lower and
rounded in the vicinity of the Iateral and front margios.

Dimenstons.
Fig. 2. Fig. 4.
Entire length of the sbell . . 21 mm. 27 wm.
Length of the dorsal valve . . . 18 24
Entire breadth of the shell. . . L2, 28
Thickness of both valves . . . . 16 ,, 17°5,,

Locality and geological posztwn —-Q,uartzlte series, Tikha, Mani, E. abeve
Lilang.
SPIRIGERA MANIENSIFORMIS nov. sp. Pl XXIIJ, fig. 6.

This species, which is represented by a single but well-preserved specimen in
the Himélayan collection, is very nearly allied to Spirigera (?) Maniensis, from
which it differs by some details in its shape and ornamentation. In its outlines it
recalls a Rhynchonella even more strongly than the preceding. gpecies. The
quadrangular shape, the coarse plications of the shell, and the strongly elevated
mesial lobe of the dorsal valve would be in favour of a reference to RBhynchonella.
It appears, however, that the beak, although small and delicate, preserved a~
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distinct terminal opening: "The frontal tongue of the ventral sinus is produced more
strongly than in Spirigera Maniensis. To this frontal tongue a considerable
elevation of the mesial lobe corresponds in the dorsal walve. The mesial lobe is
not bipartite as in the preceding species, but provided with three ribs of equal
-strength, separated by two furrows which are comparatively low. Three low and
flat ribs are counted in the sinus and three coarse folds on each of the sides.
Ot the internal characters of this species nothing is known to me.

Dimensions.
Entire length of the shell . . . . . . . 226 mm.
Leagth of the dorsal valve . . . . . . 19
Entire breadth of the shell . . . . . . 20 ,
Thickness of both valves . . . . . .12 0

Locality and geological position.—Quarizite series, Tikha.

AULACOTHYRIS JOHARENSIS Bittner. P). XXIII, figs. 6,' 7.

1899. dulacothyrisjoharensis Bittuer, Himdl. Foes, l. c. Vol. 11T, Pt. 2, p. 67, PL IX, figs. 19, 20.
1900. Aulacothyris joharensie A.v. Kraftt, General Report, Geol. Surv. of India for 1899-1900, pp. 323,
224,

A species of Aulacothyris of very indefinite shape from the limestone with
. Spiriferina Griesbachi of the Bambanag section bas been deseribed as A. jokare
ensis by Bittner. It differs from all the Alpine representatives of this subgenus
by the absence of any median depression in the dorsal valve.

This species is very common in the upper noric series of Spiti. All my
specimens of Aulacothyris with a punctate test, two strong dental plates in the
larger valve and a median septum in the smaller one, but otkerwise withont
any defined and distinctive characteristics, I have united in one single
species, although its range of variability is thus rather considerable. Common
to ail my examples are the perfectly level front and lateral margins. The line
of junction of the two valves lies entirely in one plane. The outlines are oval,
rounded and slightly pentagonal. Size and thickness of both valves are subject to
many variations. The flat specimen shown in fig. 6 agrees exaotly with the typical
form from the Bambanag section. The majority of examples from the quartzite
series of Tikha are oconspicuous for their large dimensions and for their thickness,
but individuals agreeing with them already occur in the Monotis beds.

No specimen with a wavy line of junetion between the two valves, referable to
Aulacothyris lilangensis Bittner. (1. c. p. 28, Pl VI, fig. 1) has been found among
my materials. From 4. Nilangensis Bittner (l. c. p. 30, P VI, figs. 8-7) my
gpecimens are distingunished by their larger size and by their thin median septum of
-the dorsal valve, but these differences are only very subordinate.

Dimensions. :
. Fig. 6. ¥ig. 7.
‘Rotise length of the shell , . . o 166 mm. 21 wm,
Length ot the demal vaive . . . 1835 186 ,,
- Beitive breadth of the sbell . . « 12 14

Tbickness of both valves |, . . . 8 W .,
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Locality and geological position.—~(a) Monotis beds : E. above Lilang, Mani,.
between Po and Dankhar, 4 miles W. of Po.
(0) Quartzite series : Tikha, Mani, 6 miles W. of Ensa.

REYNCHONELLA BAMBANAGENSIS Bittner. Pl. XXIII, fig, 8.

1899. Rhynchonella bambanagensis Bittner, Himélayan Fossils, I. ¢. Vol. ITI, P42, pp. 44, 66, PL VIII,.
fig. 4, P IX, fig. 18.

1900. Rhynchonella bambanagensie A. v. Krafft, General Report, Geol. Surv. of India, for 1899-1900,
pPP- 222, 223.

Specimens agreeing very elosely with this species of Rhynchonella of a vague,
undefined habit, recalling the group of rimose, appear to be distributed rather-
widely in the noric series of Spiti.

The coral limestone of Chabrang has yielded a specimen, which is most nearly
allied to Bittner’s type from the beds with Spiriferina Griesbachi,in the Bambanag
section. It is a broadly rounded shape with five ribs in the sinus and mesial lobe
and with an equal number of ribs on each of the sides. Its outlines are slightly
asymmetrical and the lateral ribs are more close-set on the left side of the mesial
lobe of the dorsal valve. The umbones are smooth, the delicate and smooth ribbing-
beginning only at some distance from the apices in both valves.

Dimensions.
Eutire length of the shell . . . . 12 mom.
Length of the dorsal valve . . . 10 »
Entire breadth of the shell . 135 ,,
Thickness of both valves . . . 7 »

Several specimens closely related to this form from the coral limestone may
be regarded as specifically identical, but their specific identity cannot be proved
with full certainty on account of the fragmentary state of my materials available:

for examination.
Locality and geological position.—(a) Corat limestone : Chabrang, Gaichund,

E. above Lilang.
(b) Monotis beds : Chabrang, N. of Kaga.
(¢) Quartzite series : Tikha, 6 miles W. of Ensa.

LAMELLIBRANCHIATA.

MoNoTIS SALINARIA V. Schloth. Pl XXII, figs. 8, 4, 5, 6.

1820. Pectinites salinarius v. Schlotheim, Petrefactenkunde, p. 230.

1880. Monotis salinaria Broon, Ueber die Muschel-Vehrsteinerangen des sueddeutschen Steinsalzgebirges,.
welche bisher unter dem Namen Pectinites salinarius zussmmergefasst warden. Jahrb, £,
Miueral, ete., T, Bd., p. 279, Taf. IV, fig. 1.

1894. Monotis calinaria Teller, in E. Suess, Beitraege zur Stratigrephie Centralasiens, Denkechr. Kais.
Akad, 4. Wiss., LXI, p. 460.

1896, Monotis salinaria G. v. Bukowski, Verhandl. K. K. Qeo!. Reichsanst., p. 105.

1900. Monotis salinaria A. v. Krafft, General Report, Geol. Surv. of India for 1899-1900, p. 222.

1904, Monotis cf. salinaria Vredemburg, Records, Geol. Surv. of Indis, XXXI, p. 166, Pl. XVII,
fig. 1.

1908, Monotis salimaria Diener, Notes en an upper trisssic fauna from the Pishin-dietrict, Balachistan.

Records, Geol, Sury. of India, Vol, XXX VI, p. 13, PL. III, figs. 1,2, 8.
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This is certaioly the most interesting fossil from the bivalve beds overlying the
coral limestone. Its discovery is due to Mr. Hayden, who found it in 1899 in large
numbers between Mani and the Pin river on the right ‘bank of the Spiti river,

It had not been recorded before this time in the Himédlayas, although it was
known to occur in the Pamir, where Stoliczka had collected some specimens N.-E.
of Ak-Tash, 4 miles W. of the Neza Tash pass, which were identified with the
typical, Monotis salinaria by Teller. Later on the species was also found
at several localities of the Pishin district in Baluchistan by Vredenburg. Thus
it seems to be rather widely distributed throughout the high mountain-chains
bordering the northern and north-western frontiers of India.

Casts of Monolis salinaria are rather numerously represented in Hayden
and A. v. Krafft's Himdlayan collections. Their state of preservation is less
favourable than in Vredenburg’s materials from Baluchistan. Although they bave:
been, as a rule, preserved as casts, with fragments of the shelly substance adhering,
not as impressions as in the slabs of shale near Kudin (Pishin district), the apical
region is but rarely accessible to examination. I have only found two oasts or
right valves (figs. 3, 6) in which the hinge margin has been preserved sufficiently
well to ascertain the absence of any anterior wing or byssal notch in front of the
apex.

C. Renz has recently (Neues Jahrb. f. Mineral., 1908, I, p. 40) enumerated the
following characters, which according to his opinion might serve as characters of
distinction between Monotis salinaria and some varieties of Pseudomonotis ochotica
Keys,, if right valves with well-preserved binge margins should not be available for
examination. In Pseudomonotis ochotica var. densistriata, which reoglls most
strongly the Alpine shell, the full-grown specimens are of equal width and height,
conoentric wrinkles are not numerously developed and are most strongly marked in
the anterior region. In Monotis salinaria the full-grown shell is strongly elongated
posteriorly and nearly twice as high as broad. Concentri¢ wrinkles oscur in larger
numbers (up to 14) on the posterior portion of the valve. Monofis salinaria has.
valves of equal size and curvature, whereas Pseudomonotis ochotica is slightly
inequivalve.

I am afraid that it will not be possible to base an exact determination on those
subtle features of distinction. Both Pseudomonotis ochotica and Monotis salinsria
are extremely variable in their dimensions and outlines. The variations of Pseudo-
monolis ochotica are known to us from the excellent memoir of F. Teller on the
Lamellibranchiata of Werchojansk (in E. v. Mojsisovies, Arktische Triasfaunen,
Mém. Acad. impér. des sciences de St. Pétersbourg, 1886, T. XXX11], No. 6), but
those of Monotis salinaria have not as yet been studied in detail.

The inequivalvity, although in general a good character of Paeudomonohs, is
so strongly obsoured in some varieties of Ps. ochotica as to loose its importance as
a distinctive feature. The majority of Alpine specimens of Monotis salinaria are
certainly considerably wider than high, and elongated posteriorly, but I do not

believe in the constancy of this oharacter, exceptional shapes being known to me
B



130 HIMALAYAN FOSSILS.

.of equal height and width. Even among the Himdlayan specimens very different

shapes have been notieed. The example shown in fig. 3 agrees with the typical
shape of Monotsis salinaria in the proportion of beight to width. Its posterior
margin has not been preserved, but from the outlines of the hinge and anterior
regions we may judge that the cast was approximately twice as broad as kigh.
In the two examples illustrated in fig. 4, the proportions were rather different.
Breadth avnd beight of the cast must have been almost equal, although exact
measurements cannot he given, on account of the fragmentary state of their
marginal regions.

Nor is the concentric ornamentation constant in all specimens of Monotss
salinarie. In the specimen shown in fig. 3 concentric wrinkles are very faintly
developed and disposed regularly on the anterior and posterior halves of the
cast. In one of the two examples illustrated in fig. 4, coneentric wrinkles are
numerovus and strongly developed, especially so in the vicinity of the ventro-
posterior margin. In the fragment shown in fig. 5, two remarkably strong,
concentric folds are noticed on the anterior slope of the umbonal convexity, but
hecome gradually obliterated in the direction towards the posterior slope.

Thus, according to my opinion, all attempts at a distinction of Pseudomonotis
ochotica and Ionotis salinaria on the ground of external characters have too much
the stamp of artificial construction. The only distinctive feature, on which a safe
determination can be based, is the presence or absence of a minute anterior wing
and byssal nctch in the right valve.

Locality and geological position.— HMonotés beds: N. of Manirang pass, Mani,
E. above Lilang, Sopona encamping ground.

Remarks.—Iln text-books of paleontology and geology Monotis salinaria is
generally considered as an eminent leading fossil of the noric stage. But in reality
it has probably a wider stratigraphical distribution. G. v. Bukowski collected shells,
which have been referred to this species by Bittner, in the carnic Hallstatt lime-
stone of Spizza. His specimens are before me and I have as yet not suceeeded in dis-
covering any character which might justify a specific separation from the norie types.

The reference of a shell from triassic shales of the island of Borneo to Monolis
salinariac by Vogel (Sammlungen des geol. Reichs-Museums in Leiden, ser. I,
Bd. VII, 1902, p. 317, Taf. VIII) is rather doubtful The specimens from Rotti
identified with the Alpine species by Rothpletz (Pal@ontographiea, 39, Bd. p. 91,
‘Taf. X11I, figs. 1—3) have been referred to Pseudomonotis ochotica var. densisiriata
Teller by Renz, on re-examination of Wichmanu’s materials.

ANODONTOPEORA GRIESBACHI, Bittner, Pl. XXI1I, fig. 9.

"1899. Anodontopkora Griesbacki Bittver, Himflayan Foss., Paleoot. Ind,, ser. XV, Vol II1, P. 2, p 6

Pl VI, figs. 14—16,
1900. Anodontoplhora Griesbachi A. v. Krufft, General Report, Geol. Surv. of Indis, for 1898-1900, p. 832,

Smooth casts of a moderately large bivalve, agreeing with 4dnodontophore
Griesbachi Bittn. from the noric stage of Johar and Painkbanda are before me.
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None of the specimens is provided with its test. The two valves are very slightly
unequal in their dimeusions but not gaping. Neither traces of hinge teeth nor of a
pallial sinus have been noticed.

In the Bambanag and Shalshal cliff-sections this species shows a comparatively
wide vertical distribution ranging from the Halorites limestone through the beds -
with Spiriferina Grieshachi into the Sagenites beds. In Spiti unquestionable
specimens of dwnodontophora Qricsbachi are known from the Monotis beds only,
but fragments forbidding a sate determination have been noticed in the quartzite
series. The species has also been quoted from the Juvavites beds by A. v. Krafft-
(1. c. p. 220).

Locality and geological position.—Monotis beds: E. above Lilang, N,-W. of

Muth, Kamelang station, N. of Po, hills above Kuligyang encamping ground
(Bashahr).,

PECTEN MARGARITICOSTATUS, Diener.

This species has been described in the preceding notes on the fauna of the-
Juvavites beds of Spiti. An identical form seems also to occur in still higher beds.
Several valves are before me, both as shells and as casts, agreeing exactly with the-
type-specimens from the Juvavites beds.

Loculity and geological position.—Monotis beds, E. above Lilang.

PecTeN sp. ind. aff. MassaroNe1, Stopp. Pl XXIII, fig. 10.

A species of Pecten of moderately large size, with very broad and flattened
ribs, which are separated by very narrow and low intercostal depressions. TFhe-
right valve only is known to me. It is moderately convex and provided with an
acute apical angle. The wings have not been preserved. The broad ribs are covered
by numerous, very delicate, radiating strize, which are crossed by a system of
concentric lines of growth.

In its ornamentation this species recalls Peclen Massalongt Stoppani (Descrip-
tion des fossiles de 1’Azzarola, Paleont. lombarde, 3° sér. Milan, 1860—65, p. 77,
Pl X1V, iigs. 8—12), but the number of ribs is smaller than in the Italian form,
seven or nine ribs only being counted against twelve in Pecten Massalongi. It has.
been mentioned here to show that similar broadly ribbed forms of Pecten occur in
the noric stage of the Ilimdlayas. Otherwise my specimens are so imperfectly
preserved that I must abstain from a closer examination of them.

Locality and geological position.—Monotis beds, E. above Lilang.

PEeCTEN sp. ind. aff. MONILIFERO, Muenst. Pl. XXIII, figs. 11, 12, 18.

This species from the Juvavites beds, which has been described in the préceding'
chapter, occurs also in still higher beds of the noric stage, as numerous fragments
show. I can, unfortunately, add nothing to my former description, all examples-

82
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available for examination being incomplete fragments, whioh can anly be recognized
by their particulsrseulpture. Their surface is strongly ribbed. The broad stem--
ribs are adorned with froin one to three rows of tubercles and separated by valleys
which are again subdivided by sharp and smooth secondary ribs.

Locality and geological position.—(a) Monotis beds: B. above Lilang; N. of
Po, 56 miles W, of Po, between Pomarang and Mani,

() Quartzite series : Tikha, Mani.

Liua sp. ind. aff. coMaunica, Bittn, PL XXIII, fig. 14.

A small Léma, whose cast shows 13 or 14 rather high and strong ribs, 1t is
‘broader and a little less oblique than Lima cumaunica Bittner (Himilayan Foss.,
Vol I11, Pt.2, p. 59, PL X, fig. 25), but differs especlally from that species by
the steeper slope of its posterior portion, The only specimen from the quartzite
series of Tikha is too imperfectly preserved for a ‘more detailed desoription and
-comparison with other congeneric forms,

Lixa cf. BERRATICOSTA, Bittner.

1899. Lima serraticosto Bitiver, Himklayan Foss., Vol 111, Pt. 2, p. 50, Pi. VIII, figs. 18-18.
1900. Lima servatioosta A. v. Krafft, General Report, Geol. Surv. of Indis, for 1899-1800, p. 234,

This species, which has been described in the preceding ochapter, is probably
also represented among the fossil materials from the upper noric stage of Spiti. All.
my specimens are fragmentary, Their identification has been based on their -
sculpture, which is very charaoteristic.

Locality and geological position.—(a) Monotis beds : E. above Lilang, N. of

Kégs.
(8) Quartzite series : Tikha

PLEUBOMYA HIMAICA, nov. sp. PL XXI11, fig. 15.

The single but well-preserved specimen, representing this new species, recalls,.
in its general shape, some of the species of Pleuromya, especially Pl. suevica Bolle
(Ueber einige an der Grenze von Keuper und Lias in Schwaben auftretende
Versteinerungen, Sitzgsber. Kais. Akad. d. Wissensch., 18567, Bd, XXVII, p. 28,
fig. 2) and also the genus Pleurophorue King. Its systematic position is nncartain,
the hinge-characters remaining unknown.

Shell nearly equivalve, but strongly inequilateral. Umbones nesrly terminal
and prosogyrate. Ventral margin slightly curved, posterior margin somewhat
gaping. TFrom the umbones a shallow furrow extends to the ventral margin,. The
narrow portion in front of it is somewhat inflated.

The surface of the shell is covered with a small number of delicate. conoentric
lines.
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Dimensions.
Height : ) . 235 mm.,
Wi;‘th } of the shell - o o . . 335 .
Thickness of both valves [ . . . o . . 2 .,

Locality and geological position.—Monotis beds : between Mani and Pomarang.

HoMoMYA sp. ind.

From the Monotis heds of Lilang a cast of Homomya is before me, which in
some of its characters recalls very strongly some jurassic species of this genus.
‘The apex is less terminal in its position than in H. lariana Stopp. It has no
oblique, but nearly rectangular outlines and its ventral margin is almost straight for
a considerable distance. The posterior margin has not been preserved. Its sculp-
ture consists of very strong, concentrio folds.

The specimen is, unfortunately, not fit for illustration, on account of its bad
state of preservation.

CEPHALOPODA.

TrACHYPLEURASPIDITES 8p. ind. aff. GrirriTAI Dien. Pl. XXII, fig. 1.
1900. Distichites nov. sp. ind. A. v. Krafit, General Report, Geol. Surv. of India, for 1899-1900, p. 228.

Fragments of Ammonites, ‘‘belonging apparently to the genus Distichites,”
have been recorded from the Monotis beds from Mani and N. of K4gs by A. v.
Krafft. A careful examination of these fragments has convinced me of their
identity with a subgenus of 4»padites from the Tropites limestone of Byans, for
which the name of Trachypleuraspidites has been proposed. That the fragments
referred to Distichiles by A. v. Krafft cannot be grouped with that genus is proved
by their ornamentation, which consists of transverse ribs adorned by several rows of
tubercles and by their brachyphyllic sutures, which are not as strongly cemplex as
in Distichites.

There are at least two species of T'rachy pleuraspidites represented in Hayden's
-colleotions from Spiti, but both of them by small fragments only, which do not
justify the introduction of new specific denominations. One of these fragments
belongs to a species which is probably nearly allied to 7. Griffithi Diener (Fauna
-of the Tropites limestone of Byans, Himélayan Fossils, Vol. V, Pt. 1, PL VI, fig. 3,
Pl XI, fig. 26).

The cross-section is higher than wide, with flat lateral parts and with a regu-
larly rounded siphonal area, which is provided with two low and rounded external
keels, Tha median furrow and the two furrows bordering the external keels are of
equal-width and depth. The keels do not rise above the general level of the
-giphonal area. The perpendicular umbilical wall is separated from the flanks by a
-distinctly defined edge. ’
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The ornamentation is more delicate than in Trachypleuraspidites Griffithi
Numerous faleiform ribs stand close to each other and are separated by narrow
intercostal valleys. The majority of ribs arc'single; the rest bifurcate regularly in
the middle of the sides, The ribs are rounded aboveé, not sharp. Five spiral row
of lateral tubercles have been noticed on this fragment, but the tubercles are very
delicate and bave been parlly destroyed by weathering.

Sutures.—The sutures are brachyphyllic and very similar to those of Déttmarites
The siphonal lobe is divided by a-.broad median prowinenee and is considerably
shorter than the principal lateral lobe. The sipbonal saddle is of very large size
This saddle and the adjoining lateral lobe far exceed T importance the rest of the
sutural elements. The inner wall of the broad and low second lateral saddle-

touches the umbilizal edge.
Oue auxiliary lobe and saddle are noticed on the wall between the umbilical

margin and suture.
ZLocality and geological position.—Monotis beds, Mani.

TRACHTPLEURASPIDITES nov. sp. ind. PL XXII, fig. 2.

Fragmeuts of Trachypleuraspidites from the Monotis beds near Mani and N.
of Kégid beloug to a species, distinguished from the preceding one by its coarse-
seulpture and by the strong development of lateral tubercles coinciding with the.
point of bifurcation of the transverse xibs. These ribs are straight, radial, directed
forward in the marginal region, but not faleiform, and separated by.broad inter-
costal valleys. They bifurcate regularly in stout tubercles. Three. rows of
smaller tubercles are noticed between this principal lateral row and the external
keels. An equal number of spiral rows of tubercles is counted from the principal
lateral row to thc umbilical margin, but they arve rather faintly developed.

Sutures.—Not known.

VIII.—FOSSILS FROM THE MEGALODON LIMESTONE.

Asin Johar and Painkhanda, the beds above the quartzite series of Spiti are of
a very uniform lithological character. They consist of dolomitic limestones recall-
ing the Dachsteinkalk in the Eastern Alps, and acquire a thickness of roughly
2,300 feet. Only the lower part of this rock group represents the triassic series,.
probably the rheetic stage, aithough no rheetic fossilis have heen recognized by A. v.
Rrafft. About 800 feet above the quartzite he collected a Spirifering, bearing a
striking vesemblance to the liassic Sp. obfusa Oppel, and 1,000 feet above its layer-
Stephanoceras cf. coronatum Brug., pointing fo a middle jurassio age.

The triassic division of this limestone series is very poor in fossils. At 50 feet
above the quartzite a band of grey limestone, about 20 feet in thickness, has been
noticed in several sections, containing immense numbers of Megaladon ladakhensis-
Bittn, and of Dicerocardium sp. This is the characteristic horizon of Stoliezka's.
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Para Jimestone. About 200 feet higher the massive limestone has yielded several
speoies of brachiopods and bivalves. The following forms have been quoted by
A, v. Krafft :— _
Spérferira Noetlingét Bitén.
» nov. 89,
Lima cumauntca Bittn,
s, Serraticosta Bittn.

The Himalayan collection submitted to me for examination contains only a very
small number of fossils, the majority of which are fragmentary and too badly
preserved for a safe determination. Of Megalodon and Dicerocardiwm fragments
only are before me, absolutely unfit for either descripticn or illustration. 7The only
species, whieh is represented by fairly well-preserved examples, is Spuriferina nov.
-8p., which has been compared with Sp. Griesbachi by A. v. Krafft.

The results of my investigation of this scanty material are desoribed in the
following pages:—

BRACHIOPODA.

SriricEBA (P) Norriinemx Bittner. Pl XXIV, figs. 1, 2.

1899. Spirigera (?) Noctlingii Bittner, Himdlayan Fossils, Vol. 111, Pt. 2,p. 68, L X1, figs. 2, 3.
1900. Spivigera (?) Noetlingis A.v. Krafft, General Roport, Geol. Surv. of Indis, for 1898-1900, p. 245.

A very vemarkable form of Spéirigera, but somewhat doubtful as regards its
horizon and systematic position, has been described as Sp. (?) Noetlingéii by
A. Bittner, A form very closely related to it, which way well be regarded as
speoifically identical taking into consideration the searcity of the materials at hand,
is represented by two specimens from the Megalodon limestone.

The larger speciraen, consisting of an incomplete ventral valve only (fig. 2),
agrees exactly with Bittner’s type-specimen in its size and sculpture. The shallow
median sinus expands into a frontal tongue and is ornamented by two sbarp ribs.
On each of the sides five ribs are counted, which run from the umbo over the whole
shell. The two ribs bordering the sinus are the strongest. All the ribs are acute
in the umbonal and visceral portions of the valve, but become rounded above and
lower in the vicinity of the front.

The apex bas not been preserved entirely, but appears to have been truncated
and pierced by a terminal foramen.

"The smaller specimen recalls in its general shape and ornamentation Spir-
tgera (P) Maniensis v. Krafft, from which it is, however, distinguished by its broad
.and flat sivus which is divided by two low ribs, and by the tripartite mesial lobe of
its dorsal valve.

Spirigera Maniensis is undoubtedly the nearest ally to Sp. Noetlingii, and it
might perhaps even be regarded as its ancestor, being chisfly found in the quartz-
ite series underlying the Megalodon limestone.
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Dimensions.
Eutire length of the shell 22 mm.
Length of the dorsal valve 196 ,,
Entire breadth of the sheil .22
Thiocknees of both valves S A

Locality.—Kamelang station, Mani.

SPIRIFERINA cf. HAUERI Suess. Pl XXIV, figs. 3, 4.

1883. Spirifer Haueri Suess, Brachiopoden der Koessener Schichten, Denkschr. Kais. Akad. d. Wiss. math.
oat. K. VII, p. 62, Taf. I, fig. 6.

1900. Spiriferina nov. sp. A. v. Krafft, General Report, Geol. Surv. of India, for 1899-1900, p. 225.

In his stratigraphical notes on the mesozoic rocks of Spiti A. v. Krafft men-
tions a new species of Spiriferina, which he considers as agreeing closely with Sp.
Grieshachi Bittn, from which it is, however, distinguished by the absence of any
median rib in the perfectly smooth sinus. This species, which in the Himélayan
collection is represented by four fairly well-preserved examples, bears a striking
resemblance tu Spiriferina Haueri Suess from the liassic Gresten beds of lower
Austria,

I have failed to find the type-specimen of Sp. Hauer: from the Pechgraben
which has been illustrated by Suess, but on Pl. XXIV, fig. 8, I have given a
pliotographical reproduction of a characteristic specimen from Gresten contained in
the collection of the University’s Paleontological Museum. From a comparison of
the Alpine and Himélayan types their remarkable similarity is obvious. The only
character of distinotion, which I can find between them, is the strength of orna-
mentation.

In my Indian examples the ribs are somewhat stronger, especially so in the
dorsal valve. The median lohe of that valve is perhaps a little more elevated and
bordered by furrows, which are more distinctly defined.

In my Himélayan specimens the area is comparatively low, and the curvature
of the beak is considerable, whereas in the type-specimen illustrated by Suess the-
area is very high and the beak is almost straight. But these characters are not of
any specific value in the genus Spéiriferina, as we may learn from studying the
vareties of Sp. Griesbachi, in which the height of the area and the curvature of
the beak are subject to great variations. Even the Alpine specimen of Spir-
iferina Haueri, illustrated in the present memoir, is provided with a lower area and
with a more strongly curved beak than the type-specimen figured by Suess.

All the features of difference between the Austrian and Himélayan specimens.
are of such slight importance that I do not feel justified in separating the two forms,.
but prefer to lay a special stress on their close agreement by uniting the Indian.

type with Spiriferine Haueri as cf. -
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Dimensions.
Entire longth of the shell . . ° . . 205 mun.
Length of the doreal valve . . . . e 190
Entire breadth of the shell . . . . 28
Tuickness of both valves . . . . . 20 ,
Length of the hinge-line . . . . . 24 o,
Locality.—N. of Po.
LAMELLIBRANCHIATA.

Lima comaunica Bittner., Pl. XXIV, figs. 8, 9.

1899, Lima cumaunica Bittner, Himdlayan Foss., Vol. ITI, Pt. 2, p. 69, Pl. X, fig. 25.
1900. Lime cumaunica A. v. Krafft, General Report, Geol. Surv. of India, 1899-1900, p. 225,

Small, ribbed ZLime of the group of Lima striate are rather numerously
preserved on some slabs of rock from the Megalodon limestone above Lilang,
Beveral specimens agree exactly with L. cumaunica Bittn., both in their general
shape, which is oblique and comparatively narrow, and in the number of ribs; fifteen
of which are counted on the cast of a right valve. The two ears are small but

distinctly developed, especially ihe anterior one, whereas the posterior one forms
a very steeply sloping wing.

PrcrEN CHABBANGENSIS nov. sp. Pl XX1V, figs. 10, 11.

The specimen illustrated in fig. 11 has been mistaken for a cast of ZLima
serraticosta Bittn. by A. v. Krafft. It is a fragment, whose apical portion has not
been preserved. The sculpture recalls Lima serraticosta, the crests of the ribs
being elevated into rows of small tubercles, But the different number of ribs—
more than twice as many as in L. serraticosta—is a strong argument against any
specific identification,

I bave succeeded in discovering better preserved specimens, which prove our
species to belong to the genus Pecten, not to Lima. As the illustrations in figs. 10«
and b show, it is a typical representative of the subgenus Zupecten, with strongly
developed ears, which are smooth and very distinctly limited off from the ribbed
shell. The ears bave not been completely preserved, but cannot have differed
considerably in size. The only valve known to me—I am unable to decide whether
it has been a right or left one-~is of nearly circular outline and equilateral, From
the group of dequipecten interstriatus Muenst. it is distinguished by its flattened
shape. In this character and in the presence of numerous and straight ribs it re-
calls the group of Pecten Foipiani Stopp. and P. Falgeri Stopp.

There are altogether twelve acute ribs, separated by rounded intercostal valleys
and provided with faint tubercles along their crests. The serrated character of

the ribs is only mnoticed in such examples as have not been injured by
weathering.

Locality.—~Chabrang.
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Pucrex sp. ind. aff. LaxbprANO Bittner. Pl XXIV, fig. 7.

A single right valve of large size recalis Pecten Landranus Bittner (Revision
der Lamellibranchiaten von St. Cassian, Abhandl. K. K. Geol. Reichsanst., XVIII,
p. 168, Taf. XIX, fig. 21) and Pecten interruptus Bittner (Himsl, Foss., Vol. ITI,
Pt. 2, p. 60, Pl. X, fig. 22), without, however, being identical with them, Tt is
strongly vaulted, equilateral, and of nearly circular outlines. The anterior wing
has been partly preserved. 1ts byssal emargination is less deep and narrow than
in P. Landranus. It is marked off distinctly from the shell. The posterior wing
is not known to me.

The ornamentation consists of three systems of ribs. Seven principal ribs are
stronger than the rest, but are neither broad nor equidistant. In the wide intervals
between them two systems of finer accessory ribs are inserted. Among ten fo
twenty thin, thread-like ribs which are counted between two principal oues, from
two to four of them are a little stronger thaa the other ribs of the second order, but are
not of equal strength themselves. Their augmentation from the apex in-the direc-
tion towards the front is due.to a continual intercalation of new ribs, not to a
bifurcation of primary ones. The radial ribbing is crossed by a very delicate
copeentric striation, which imparts to the prineipal ribs an indistinctly serrated
appearauce.

Locality.—Chabrang.

ENTOLIUM cf. SUBDEMISSUM Muensé. Pl XXIV, fig. 12.

Triassic representatives of the subgenus Enfolium with very flat and nearly
smooth valves and with flat radial furrows separating the lateral parts from the
visceral region, have been united in the species Entolium subdemissum by Graf von
Muenster. New illustrations of this species have been given by Bittner in his revision
of the Lamellibranchiata from St. Cassian (Abhandl. K. K. Geol. Reichsanst., XVIII,
p. 164, Taf. XIX, fig. 29). It seems to differ from the smooth Pectines from the
Oclite, which are commonly quoted as E. disciforme Zieten or as E. demissum
Phill., chiefly by the straight hinge-line and by the greater height of the shell.

In the Megalodon limestone of Chabrang a speciesidentical with or very nearly
allied to E. subdemissum is represented by a single but fairly well-preserved valve,
It is flat, higher than broad, nearly smooth, with a very faint concentric striation,
and shows distinet traces of lateral furrows. The hinge-line is straight. The two
wings are of equal size and provided with margins, which are nearly straight and,
converge moderately towards the hinge-line.

Dimensions.
Entire height of the shell , . 19 mm.

s breadth . ., . 17 .
Length of the hinge-line . 75,
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MyYSIDIOPTERA sp. ind.

A fragmentary cast of a right valve of large dimensions belongs most probably
to this genus. It recalls Mysidioptere wvizcostata Stopp. or M. Laczkdi of
Bittn., but is too badly preserved to allow of a specific determination. It basbeen
mentioned here to show that similar types of an undoubtedly triassic habit occur
in the Megalodon limestones of Chabrang.

M=EGaLopoN LiapaxmEeENs1S Bittner.

1899, Megalodon Ladakhen~is Bittner, Himal Foss.. Vol. II1, Pt 2, p. 65, PL. X11, ig. 2.
1800. Megulodon Tadakhensis A. v. Krafl, GGeneral Report, Geol Suvov. of India, for 1898-1960, p. 225.
A very large fragment of a Megalodon from the Para limestone N. of Hansi
agrees with this species in the reniarkable breadth of its umbonal half, looked at
in profile. On the label attached to it 1 find the name of Megulodon ladakhensis
in Bittner’s own handwriting. Tt is on the strength of his authority that I have
accepted this determination.

Mxricts sp. ind. Pl XXI1V, fig. 6.

A small species of Mylilus recalls Mytilus minutus Goldfuss (Petrefacta
Germaniae, P1. CXXX, fig. 6), but is a little narrower in the apical region and
perhaps also a little more strongly inflated. The steeply sloping anterior portion
of the shell is not emarginated.

The specimen—a lefi valve—is too imperfectly preserved for a miore minute

description and comparison.
Locality—Chabrang.

GASTROPODA.

Casts of Gastropoda are comparatively rare among the fossils from the
Megalodon limestone and are too imperfectly preserved for a detailed description
or illustration. A species of Naficopsis, recalling N. gradate Koken (Die
Gastropoden der Trias um Hallstatt, Abhandl. K. K. Geol. Reichsanst., XVII, p. 70,
Pl XI1, fig. 13) has been quoted by A. v. Krafft. The specimen from Chabrang
has neither its apex nor its aperture preserved. It agrees with N. gradata in the
presence of a flattened step, bordering the outline, hut differs in the shape of its
last whor}, which is higher and more globose.

FAUNISTIC AND STRATIGRAPHICAIL RESULTS.

The fossils deseribed in this memoir have been grouped on the basis of the
stratigraphical data supplied by Hayden and by A. v, Krafft into faunse of

lodinic, caraic, and noric age,
T2
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I. LADINIC STAGE.

In the Central Him4layas of Spiti the main mass of the upper Muschelkalk
containing the fauna of the zone of Ceratites trinodosus Mojs. (anisic stage) is
followed by beds including faunse of ladinic age. The apparent break in the
sequence of triassic faunsee in Painkhdnda between the anisic and carnic stages is
bridged over in Spiti. The representation of ladinic deposits in Spitihas been fully
ascertained by Hayden and A. v. Krafft.

The most typical representative of a ladinic fauna in the Himélayas is the
fauna of the Daonella shales.

The Daonella shales are a series of thin-bedded, black shaly limestones and
carthy shales, with some hard, brown-weathering limestone beds, about 160 feet in
thickness and ‘following perfectly conformably upon the topmost beds of the upper
Muschelkalk, being intimately connected with them stratigraphically. Daonella
Lommels Wissm. and Daonella éndica Bittn. are distributed throughout the entire
thickness of this rock-group. Towards the base it is also rich in Cephalopoda.

There are, on the whole, 30 forms known up to the present time from this
horizon, seven, however, being too imperfectly preserved to permit a speocific. deter-
mination, The fauna consists of the following species :—

Daonella Lommels Wissm.

” sp. wnd. affs Lommels Wissm,

» sndvca Bittn.
Spirigera kunsca Bittn.
Riynckonelia cf, Theobaldiana Stol.
Ceratites Narsingha nov. gp.
Arpadites Rimksnensis Mojs. (=Sérackeyt Mojs.? ).
Hungarites Prados Mojs.
Thanamites nov. gen. bscuspidatus nov. sp.
Rimkinites Nitiensis Mojs.

»» Edmondii Dien.

Anolestes cf. Duczkdi, Dien,
Protrachyceras Archelaus Lbe,

» Spitiense nov. sp.

" ladinum Mojs.

” ¢f. longobardicum Mojs.

. sp. ind. ¢fs regoledanum Mojs.
»” 709, 8P, ind.

Sturia sp. tnd.
Gymnites calosoma nov, sp.
” sp. tnd,
Pinacoceras sp. ind. aff. Damest Mojs,
Ptychstes Gerards Blid,
Joannites ¢f. proavus Dien.
s 8p. tnd. of. tridenitnns Mojs.

» Kossmatt nov. sp.
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Proarcestes bictnctus Mojs.

» ¢ Balfouri Opp.

»  8p. tid. aff. esinensis Moje.

»  8p. tnd. (ezx sectione bicarinatt Mojs.)

Among them five species only are new and have not been deseribed hitherto.
These species are—

Ceratites Narsingha.
Protrackyceras Spstsense,
Thanamstes bicuspidatus.
Joannites Kossmati,
Gymnites calosoma.

Thanamites bicuspidatus belongs to a genus of rather strange aspeot in a
mesogoic fauna, rather recalling the palsozoic Ammonites in its simple sutures,
which are especially distinguished by a narrow and bifid lateral lobe.

Nine speocies are identical with forms already known from the triassic deposit
of the Him4layas, but never found as yet in extra-Indian territories. Two of them,
Ptychites Gerardi Blid. and Proarcestes Balfouri Opp., are leading fossils of the
upper Muschelkalk in Painkhdnda and Spiti. Two species—Rhynchonella Taeco-
baldiana Stol. and Proarcestes bicinctus Mojs.—are restricted to the ladinic beds of
Spiti. Five species are identical with forms from the Traumatoerinus limestone of
the Shalshal cliff or from the dark limestone of the Ralphu glacier in the Lissar
valley, which have been correlated with the carnic stage by E. v. Mojsisovics.

These species are as follows :—

Daonella vndica Bittn.
Spirigera hunica Bitta.
Arpadstes Rimkinensis Mojs,
Rimkinites Netsensis Mojs.
» Edmo ndie Dien.

Not less than eight species are identical with or referable with great prob-
ability to Alpine species characteristic of the zone of Protrachyceras Archelaus
(longobardic substage). These species are—

Daonella Lommeli Wissm.
Hungarites Pradot . Mojs,
Protrackyceras Archelaus Lbe,

» ladsnum Mojs.
» ¢f. longobardicum Mojs.
” sp. ¢f . regoledanum Mojs.

Anoleites ¢f. Laczkoi Dien.
Joanntles sp. cf. tridentinus Mojs.

Joannites ¢f. proavus_Dien. ranges from the upper Muschelkalk into the ladinic
stage. .

The eight specics enumerated above are peculiar to the Wengen beds of
Europe. Some among them, as Daonclla Lommeli, Protrachyceras Archelaus, or
P. ladinum, are the most characteristic leading fossils of that horizon. This fact
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points very strongly in favour of a homotaxis of the fauna of the Daonella shales
with the fauna of the Wengen beds of the Eastern Alps. A smwall number of new
species shows closer affinities to 8. Cassian and Raibl than to Wengen species..
Among them are Joannites Kossmati, which is very nearly allied to Joannites
Joannts Austrie, and Gymmnites calosoma, which differs from &. Breunneri by
some subordinate details only. But on the whole the relationship to Wengen
species prevails so remarkably that the fauna of the Daonella shales must be re-
garded as homotaxial with the longobardic {Wengen beds), not with the cordevolic
(St. Cassian) substage.

As has been stated by Hayden, in Spiti the passage from the Muschelkalk into
the ladinic stage is litholugically such a gradual one that were it noi for a change
in the faune it would be difficult to define the horizons. The topmost beds of the
Muschelkalk near K4g4, Muth, and in the Thanam valley, although stratigraphieally
connected most intimately with the main mass of the upper Muschelkalk, contain
» fauna of a decidedly ladinie aspect. The following species occur in those passage
heds :—

Spirigera hunica Bittn.
Cerutites () Wetsoni Opp.
Aroadites of. lissarensis Mojs,
Rimkinensis Mojs.
Hangurites Predoi Mojs. {?)
. 2pe bk aff. M ojsisoviesi Breckh,
Protrachyceras Spitiense Dien.
» ef'. longobardicwin Mcjs,
Tharamites licuspidatns Dien:

” Baunensis nov, sp.
Rimkinites Netiensis Mojs.
" Ebnondis Dien,

Sturia sp. tnd.
Piyehites Gerardi Bld.
Megaphyllstes Jarbas Muenst.
Jounivites Kossmati Dien.

5 ¢f. procvus Dhen.
Proareestes of . Balfours Opp.

In this fauna ten speeies are identical with forins from the Daonella shales, Of
the remaining specics one (Thanamites Bannensis) is new, but belongs to a genus
ranging into the Daonclla shales, one (Ceratites Wetsoni) is probably restricted to
the topmost beds of the Muschelkalk, one (Proarcestes Balfourt) oocurs in the
upper Muschelkalk. Ptychites Gerards is common to the upper Muschelkalk and
to the Daonella shales. One species (drpudites lissarensis) has been noticed in the
grey limestone of the Kalphu glacier by E. v. Mojsisovics, one (Monophyllites
Jarbag) is chiefly found in the strata of St. Cassian and Raibl, but is of small
stratigrapbical valuc,

This examination of the fauna will suffice to show that the topmost beds of
the Muschelkalk group must be emrelated with the ladinic, not with the anisic,
stage.
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It is an interesting faet that no representatives of the Buchenstein beds of
the Eastern Alps have been noticed in this fauna. Ounly two Indian species are
allied to forms from the Buchenstein beds, that is to say, from the zone of Pro-
trachyceras Curionté, which in the Alpine Trias is intercalated between the
gones of Ceratiles trinodosus and Protrachyceras Archelous. These two species

are—
Prodrachyceras Cautleyi Dien.

Hungarites sp. snd. aff. Mojsisovices Boeckh.

Protrachyceras Cautleyi has been described in my memoir on the fauna of
the Himdlayan Muschelkalk. It had been collected by Hayden near Kédg4 together
‘with Protrachyceras longobardicum and is most probably a species of the topmost
beds, not of the main mass of the Muschelkalk group. Its. relationship points to
the group of Protrachyceras recubariense Mojs., but isnot very close. Hungarites
sp. ind. off. Mojsisovicsé is too badly preserved-to be of any stratigraphical value.
Thus the pumber of Buchenstein types is so far very small. As an assumption of a
break in the succession of triassic beds is utterly impossible, representatives of
those strata of Buchenstein must necessarily be included in the Muschelkalk grounp.
We are, however, obliged to suggest that no independent fauna corresponding to
that of the zone of Protrachyceras Curionii lived in the Indian triassic province at
the commencement of the ladinic stage.

Considering the general character of the fauna of the topmost beds of the
Muschelkalk group, it bears the stamp of the longobardic age almost as clearly as
the fauna of the Daonella shales, with which it has the majority of species in
common, although one of the leading Pelecypoda, Daonella Lommeli, has not been
found in it. 1 therefore consider those beds as homotaxial equivalents of the
Wengen beds of the Alpine Trias. '

From Hayden’s and A. v. Krafft’s descriptions it .is evident that no strati-
graphical break ocecurs in Spiti above the upper Muschelkalk, but that the passage
into the Jadinic stage is so gradual, that no boundary line can be fixed between
the two. In all sections the main mass of the upper Muschelkalk is overlain by a
narrow band containing a fauna of ladinic age. Immediately above this are the
Daonella shales with Daonella Lommeli.

In the ladinic stage must probably be included the Daonella limestone, follow-
ing conformably above the Daonella shales. It centains a fauna consisting of the
following species :—

Traumatocrinus sp. 1nd.
Daorella Lommeli Wissm.
1 ndsea Bittn
’ sp. tad. aff. Casscane Mojs.

Rhynchonellz of. Renkinensis Bittu,
Phistoceras debiciosum Dien.
Styrites (?) lilangensis Den.,
Celtites trigonalis Tien,

” peraurstus Dien,
Rimkinites Niteenses Mojs.



Mounophyilstes cf. Wengensis Klipst.
Joannites Kossmats Dien.
»  ¢f. Kiipstetns Moje.

Of these forms it is chiefly Daonella Lommels which points to a ladinic agey
that is to say, to the zone of Protrachyceras Archelaus, this bivalve being the most
characteristic leading fossil of the Wengen beds, and of the Marmolata limestone
of the Bastern Alps and restricted exclusively to this horizon. To this species must
be added Rimkinites Nitiensts and Joannites Kossmati, which the Daonella lime-
stone has in common with the underlying Daonella shales. Daonella sndica has
been found both in the Daonella shales and in the bed overlying the Trauma-
tocrinus limestone of the Shalshal cliff. Monophyllites Wengensis is a species of
ladinic age in the Alpine Trias.

But with those forms of ladinic aspect several types are associated, which seem
rather to point to a youoger age. Such species are: ZTraumalocrinus sp. ind.,
Joannites cf. Klipsteini, Daonella aff. Cassiane, Phlotoceras deliciosum, the two
species of Celtites and Styrifes (7) lilangensis. The three genera T'rauwmatocrinus,
Phioioceras, and Styrites have as yet been found in the carnic stage only.

The association of Wengen and St. Cassian types in the Daonella limestone, the
lower portion of an isopic mass of dark limestones of about 300 feet in thickness,
induces me to suppose that both horizons—homotaxial equivalents to the longo-
bardic and cordevolic substages of the Alpine Trias—are represented in the
Daonella limestone, and there is a gradual passage from the longobardic substage
with Daonella Lommeli into the julic substage with Halobia comata.

Whereas in Spiti the ladinic stage has yielded a large and representative fauna,
it is so poorly developed in Painkhdnda, that in the classical sections of the
S8halshal and Bambanag cliffs it has been overlooked completely by Griesbach and
by myself. As I had stated in my description of the Shalshal cliff section, the upper
Muschelkalk is overlain by a series of well-bedded jimestones, lithologically identical
with the Ptychites beds and distinguished from them omly by the abundance of
crinoid-stems belonging to the genus Zrcumatocrinus. This is the Traumatocrinus
limestone, above which follows a bed full of bivalves described as Daonella indéca
by Bittner.

The sequence of bedsis as follows :—

3. Bed with Daonella tndica, Norella Kings,

Norella tibetbica, Spirigera hunica.

2. Traumatocrirus limestone with :
Rignchonella Rimlkinensis Bittn.
Aulacothyris nilangensis Bittn.

Joannites of. cymbiformis Wlf,
Trackyceras tibeticum Mojs
Arpadites Rimkinensia Mojs.
Eutomcceras (= Discotropites) aff. Plinss Moja.
Iscutstes ¢of. Heims Mojs.
Rimkinstes Nitiansis Mojs.
1. Upper Muschelkalk with Ptyckefes iv. sp.
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'lhe fauua of the Traumatocrinus limestone was declared by E. v. Mojsisovics
to belong to the zone of Trachyceras Aonoides (middle carnic substage) chiefly on
the strength of the occurrence of Joannites cf. cymbiformis Wuif. and of T'racky-
ceras tibeticum, the latter species being closely allied to 7. ausériacum of the

Aonoides zone. TFrom this T was obliced to eonclude that the ladinic and lower
carnie stuges wore either not developed at all in the seotions of PainkbAnda or ouly

represented by deposits extremely small in thickness and so poor in fossils that they
had remained ununoticed.
But for all tbat the ladinic stage is not missing entirely in Painkhédnda.

In the year 1900 the late Dr. A. v. Krafft had an opportunity of revigiting the
Shalshal ard Bambasag cliffs. On close examination he found in the Shalshal
chiff between the Ptychites beds of the upper Muscheikalk and the Traumatoe-
rinus limestone a series of thin-bedded, concretionary limestopes with shaly
partings, about 2B feet in thickness, in which Ptychifes is apparently absent.
Neav its base this series yielded a few fossils, which have been determined by A. v.
Krafft as follows : 1—

Duonella tndica Bittn.

" ¢ oblsqua Maojs.

Spirigera huniea Bitto,

Trackyec ax 3p.

Lobites (7} sp. aff. aberrans Mojs.

A re-examiuation of the materials collected by A. v. Krafft proved Daonella
indice to be represented more numerously than the rest of the fossils, all of which
are rather poorly preserved. The specimen referred to Deuonella obliqgue Mojgs.
{(Abhandl K. K. Geol. Reichsanst.,, VII, p. 21, Taf. 1], fig. 5) is indeed very similar
to this Alpine form from the Wattersteinkalk. It differs from it only by its
strize being a litfle broader and perhaps also less numercus. The examples deter-
mined as Lobifes are representatives of the genus Ceitites, closely allied to C. ¢ri-
gonalis and C. perawriius from the Daonella limestone.  There is also a specimen
of Juannifes among the msterials from the beds in question, which I am not able
to distinguish from J. ¢f. proavus Dien. ranging from the Muscheikalk into the
Daonella limestone.

The ahsence of Ptychites and the presence of Daonella indica and of
Spirigera hunica are two argumeuts strongly in favour of a correlation of the beds
intermediate between the npper Muschelkalk and the lraumsatocrinus limestone
with the Jadinic stage. Llaonella indics and Spirigera hunica are, it is true,
comnion to the ladinic and carnic stages (Daonella shales and Traumatocrinus
limestone), but Joannites ¢f. proavus Dien. points to a stratigraphical position lower
in age than the carnic stage. The faun: of this group is therefore of some strati-
graphical imporilauce, in spite of its smallness.

The Traumatoerinus limestone is also present at the Bambanag cliff, but the
ladinic beds have not been found there by A. v. Krafft, As to Byans we must

t Mapuseript sutes,
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suppose that the ladinic stage is included in the thick limestone mass above the
chocolate limestone of lower triassic age, but no evidence has so far been obtained.

The ‘I'raumatocrinus limestone of the Shalshal cliff has so far been considered
as middle carnic (zoue of Trachyceras Aonvides) by E. v. Mojsisovics. A.v. Krafft
does not agree fully with that learned author in the identification of the leading
Ammonites of that rack-group. On re-examination of the type-specimens he found
the two examples referred to Joannites cymbiformis Wulf. as ¢f. by E. v. Mojsiso-
vies to differ considerably from the Alpine type, ove specimen in its sutures, the
other in the absence of varices. Nor did the presence of Trachyceras tibeticum,
a new species, although closely allied to the carnic Trackyceras austriacum, appear.
to him to be of a decisive importance for a correlation of the Traumatocrinus
limestone with the middle carnic stage.

A. v. Krafft’s own collections from the Traumatocrinus limestone of the
Bambanag and Shalshal cliffs are very poor in well-preserved fossils, but among
them a good specimen of Joannites Kossmati has been found, showing the two deep
cast-furrows characteristic of this species. With A. v. Krafft 1 agree in refuting
the reference of the Joanniétes described as J. of. cymbiformis by E. v. Mojsisovics
to Wulfen’s Alpine species, but must admit that Trachyceras tibeticum, although
being specifically differcat from J. ausériacum, does point very strongly to a
carnic age of the Traumatocrinus limestone. The occurrence of Eutomoceras aff.
Plinii and of Isculites ¢f. Heimi is also conclusive proof of a carnic age.

On the other hand the discovery of the fauna of the Daonella limestone of
Spiti has revealed some remarkable affinities to the fauna of the Traumatocrinus
limestone of the Shalshal cliff.

Besides the genus Traumatocrinus, which is restricted to the carnic stage of
the Mediterranean region, the following forms are common to the fauns of both
horizons :—

Daonella indica Bittn.
Arpadites Rimkinensis Mojs.
Bimkinites Nobienses Mojs.
Joannites Kossmati Dien.

The three Ammonites give a rather old aspect to these fauns, all of them
being species which range from the topmost beds of the Muschelkalk group into
the carnic stage. It is therefore not easy to decide whether we may designate the
Traurnatocrinus limestone as cordevolic or julic, although E. v. Mojsisovies has-
been undoubtedly right in considering it to be of carnic age.

A rock-group which has been included in the same stratigraphical horizon
with the Traumatocrinus limestone by E. v. Mojsisovics is the dark, grey,
Cephalopoda bearing limestone of the Ralphu glacier in the Lissar valley, desig-
nated as horizon of dmmonites don by Griesbach. The fauna of this group consists
of the following species :—

I' Daonellz 1ndica Bittn.

Adrpadstes lissarensis Mojs.
Lrotrachyceras Ralphuansm Mojs.
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Joannites nov. sp.
Piychstes Gerardi Blfd,
5 posthumusz Mojs.

This fauna has a decidedly older aspect than the fauna of the Traumatocrinus
limestone. In the Alpine trias the genus Pfw~hifes does not range into younger
beds than the ladinic stage. Not less than three species are identical with ladinic
forms from Spiti. Joannites nov. sp. is perhaps identical with J. Kossmati; but
this question cannot be decided, as none of the examples from this locality have
been figured by E. v. Mojsisovics. Profrachyceras Ralphuanum exhibits an
equally close affinity with P. Aeolé Mojs. from the carnic Hallstatt limestone and
with P. longobardicum Mojs. from the Wengen beds of Tyrol.

Thus the fauna of the limestone of the Ralphu glacier, although very scanty
.and meagre, clearly bears the stamp of a ladinie, not of a carnic, age.

Taking into consideration the results of our examination of the fossils from
the Daonella limestone of Spiti and the intimate stratigraphical connection
of the Traumatocrinus limestone with beds of ladinic age, we come to the conclusion
"that the Traumatocrinus limestone should be regarded as hemotaxial with the
lower carnic (cordevolic) rather than with the middle ecarnic (julic) stage. As has
"been stated by Bittner, the chronological interpretation, by means of which E. v.
Mojsisoviecs wished to allocate the Traumatocrinus limestone to the zone of
Trachyceras Aonoides, is not convincing. He had been obliged to adopt the
expedient of dividing the donoides zone in reverting to that older view, in which the
Aonoides zone was not looked upon as an equivalent of the Lunz-Raibl beds, but
older than these. But from an analysis of the fauna of the grey beds we shall
see that in Spiti a species, allied very closely to the true T'rachyceras Aonoides
occurs from 100 to 150 feet above the Daonella limestone and that the grey beds
of Spiti are the true equivalents of the middle carnic stage of the Him4layas.

If we correlate the upper portion of the Daonella limestone in Spiti and the
Traumatocrinus limestone of Painkhdnda with the cordevolic (lower carnic)
substage—and I must emphasize the impossibility of correlating the latter horizon
with the longobardic substage—we come to the conclusion that the ladinic stage
is indeed of remarkably less thickness in Painkhé4nda than in Spiti. The black
ladinic shales and limestone, whose thickness amounts to 200 or 300 feet in Spiti,
dwindie down towards the east until they are restricted to 25 feet in the Shalshal cliff
section. This is an interesting fact. For while the Muschelkalk is constant in
thickness throughout the entire sedimentary Lelt of the central Himélayas from
Spiti into Johdr, a very considerable change of deposition must have set in during
the jadinic stage.

Another fact which we learn from a comparison of the ladinic and lower
carnic fauns of Painkhdnda and Spiti, is the non-existence of * beds with Ddonella
indica’’ as a distinet stratigraphical horizon, as had been suggested by Bittner.

Daonella indica is a species of comparatively wide stratigraphical distribution,
which ranges throughout the ladinic into the lower carnic stage. The bed with
Daonella indica, Norella Kingi, and N. tibgtica, overlying the Traumatocrinus

vl
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limestone of the Shalshal oliff, is certainiy younger in age than the Daonella shales
of 8piti, where D. indica is associated with D. Lommeli and Protrachyceras
Archelaus.

11.—~CARNIC STAGE.

In Spiti a continuation of the black Daonella limestone has been separated by
‘Hayden and A. v. Krafft from this group as a distinct subdivision, owing to the
apparent absence of Daonella and to the presence of Halobie either identical with
or very nearly allied to Halobia comata Bittn. or H. fascigera Bittn. This Halobio-
limestone has yielded two fossils only :—

Halobia ¢f. comata Bittn.
Joonnites tharumensts nov. sp.

Halobia comata is the chief leading fossil of the so-called Daonella beds of caraic
age in Johar and Painkhédnda. Species of Joannites with sutures as richly ramified
as those of J. thanamensis are also restrioted to carnic beds. But this palseontologi-
cal evidence is, on the whole, very meagre and scarcely furnishes more evidence
than the stratigraphical fact that the Halobia limestone is included between the
grey beds of julic age and between a lower horizon (Daonella limestone) in the
fauna of which upper ladinic and lower carnic types are assooiated. The Halobia
limestone is undoubtedly of ecarnic age and may be included provisionally in the
equivalents of the julic substage, although with all reserve, due to the scarcity of
fossils.

In the series of * Grey beds’ following above the Halobia limestone, two fossil-
iferous horizons have been distinguished by A. v. Krafft. The lower, situated
near .the very base of the group, has yielded several species of Ammonites, among
them :— '

Trackyceras sp. ind. (group of T\ acanthica).
Trachyceras sp. aff.” Ariae Mojs.
Carnites floridus Wulf.

»  of. nodiger Dien.
Monaplyilites sp, ind. aff. Simony: Hau.
Joannites cymbif ormis Whlf.

This little fauna bears the starap of juliz age, showing a striking similarity to
European faunee of the zoue of Trachyceras donoides. Joannites cymbiformis, the
most common Ammonite of this horizon, Carnites floridus and Carnites nodifer are
all well-known leading fossils of the julic substage in the Esstern Alps. The
Trachycerata also siow a near relationship to julic species, and the genus
Monophyllites has never been found in beds of younger than carnic age. Thus the
correlation of the cephalopod horizou at the base of the grey beds with the julic
zone of Drachyceras Aongides has been established in the 1most convincing manner.

The second fossiliferous horizon of the grey beds occurs about 300 feet ahove
tbe base and has yielded a fauna rich in bivalves and brachiopoda. It consists of
the following forms.
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Brachiopoda.
Rayuchonclla lavcana Bittn
a lancana wnow, var. lilangensis,
2 o senuplecta Muenst,
" Fresh fleldi nov. sp.
2 Aswiwica nov. sp.
. e“. bajuvarice Bittn,
" (dustreclla) sp. sud, eff. nuz Suess,
Spirejerina orophila nov. sp,
" rreguria Suess.
5 ep. s ad. aff. snadshalensss Bittn.
s Deodare nov. sp.

Aentzelia Mentzeliz Dank.
Aspidothyres (nov. gen.; Kraffte vov, sp,
Diclaswa julicun Bittn,

» Haydeni nov, sp.
Crarubula (P indica) nov. sp.

Lambellibranchiala.

Litangsone nov, gen, nobilis nov. sp.
Gonodor (Schathaentlr.) sp, ind,
Lymy sp. ini. aff. ablernans.
Pomaranging nev. gen. Hayd eni vov. sp.

Cephalopoda.
Paratropsies (M sp. inl.

The only Ammonite collected in this horizon and erroneously referred to the
noric genus Distichites by A. v. Krafft is unfortunately too indifferently preserved
to permit a safe determination, but it has certainly a closer relationship to a curnic
than to a noric genus.

Among the Lamelltbranchiata representatives of the two new genera I4langina
and Pomarangine predominate, They are very remarkable types of a rather
strange aspect, although one of them exhibits a distant. affinity to Casstanella and
the other to Pachycardia orto Cardinia, If we waut to find any evidence for a
correlation of this fauna with European ones, we must turn to the Brachiopoda,
among which a copnsiderable number of species are either identical with or nearly
allied to Alpine forms.

The majority of such forms are characteristic of the carnic stage, and especially
of the cordevolic and julic substages. Among them are—

Austriella sp. aff. nux Suess,
Rhynckonella ¢f. semiplecta Muenst,
0 ¢/ . bajuvarica Bitin.
»” himaiea Dien. (very nearly allied to RA. endacnts Muenst.
Spiviferina gregaria Suess,
Dietasma jultcum Bittn,
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There is no evidence in favour of a correlation of this fauna with the tuvalic
suhstage. The fauna is, on the contrary, remarkable for the presence of such types
as hear even a closer affinity to forms of Muschelkalk than to those of upper-triassic
age. Among those forms the typical Mentzelia Mentzelii Duuk, deserves to be
mentioned in the fiest line. Rhynchonella Freshfields belongs to the group of the
anisie DA, trinodosi Dittn. Spiriferida orophile is most nearly allied to Sp. avarica
from the Muschelkaik of Hungary. The most common species of this horizon
belongs to Dielasma, a genus of Terebratulide, which has its chief development in
carboniferous and permian deposits and has already become very rare in the carnic
stage.

Summarizing the above observations we come to the conclusion that the npper
fossiliferous liorizon of the grey beds must still be regarded as homotaxial with the
julie, not with the tuvalic, suhstage.

The next fossiliferous horizon following above the brachiopod and bivalve-
bearing scries of grey beds are the Tropites shales.

The collections derived from the sections round Lilang and near Tikha
ecomprise the following species of Cephalopoda : —

Clydonantilus uewtilobatus nov. sp.

" sp. tnd.
Germanonaniilus of. Breuniers Hauer.
Grypoceras. sp. tad.
Styrioncutiing ¢f. Saupers Hauer.
Plewronautitus sp. ind. aff. Walfeni Moje.
Tropites of. subbuilatus Haner.

»  discobullatus Mojs.

v ef. torquellus Mojs.

»  $p.ind. aff. Paracelst Mojs.
Paratropites tikhensis nov. sp.
Trackysagenites cf. Herbschs Mojs.

” galeatus nov. sp.

' %ov. 8p. ind.
Eutomoceras (Discotropites) sp. ind. aff. Piints Mojs.
Anatomttes sp. tnd. of. Bacekus Mojs.
Jovstes spectabilss Dieo,

. ¢f. stewius Gemm.

Sandlingites nov. sp. aff. Beyere Mojs,
» nov. 8p. aff. Castetlss Mojs.

Clionstes heraclitiformis nov. sp.

Proarcestes cf. Gaytani Klipst.

This fauna clearly bears the stamp of tuvalic age as shown by the genera which
it contains as well as by the relationship of its species to European ones, There is
not a single genus in this fauna which had not been fouud in the carnic stage of
the Alpine Trias. Tropites especially plays an important part in this horizon, more
than one-half the number of Ammonites collected by Hayden and A. v. Krafft
belonging to this genus.
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The presence of the genus Parajuvavites of noric habit quoted by A. v. Krafft
has not been verified. The specimens referred to Parajuvavites by that author are
representatives of the genus Jovifes with carnic affinities. Nor has Proclydonau-
tilus Griesbaché Mojs., the leading fossil of the Hauerites beds of the Bambanag
section, been actually met with in the Tropites beds of Spiti, as had been stated by
A, v. Krafft.

The Tropites beds of Spiti are eminently a Cephalopod-bearing horizon, in
which XNautiloidea and Ammonoidea predomivate more exclusively than in any
other horizon of the Himalayan Tyriss hitherto known. The specific affinities of the
Cephalopoda speak indubitably in favour of a correlation with the tuvalic substage.
There are also affinities with the julic fauna of the zone of Trachyceras Aonoides,
but they are far inferior in importance to those with the European fauna of the
zone of Dropites subbullaiys. Nearly all those elements, belonging to the genera
Tropites, Trachysagenites, Jovites, Clionites, Anatomiles, which give to the fauna
of the Tropites beds its peculiar type and are comspicuous for their fecundity,
are elements characteristic of the tuvalic substage of the Hallstatt limestone.

There can be no doubt that the Tropites beds of Spiti are a homotaxial
equivalent of the subbullatus-zone of the Easterr Alps, and that they must be
correlated with the tuvalic substage, as has been suggested by A. v. Krafft.

The complete absence of any noric elements in this fauna is of great importance.
It clearly proves the association of carnic and noric elements in the fauna of the
Tropites limestone of Byans to be an exeeptional case, and speaks very strongly in
favour of my view that this assemblage is absolutely incongruous with a homo-
taxity of the Tropites limestone of Byans with the tuvalic Tropites limestone of the
Salzkammergut. Whereas the Tropites beds of Spiti with their rich fauna of
.purely carnic habit and overlain by horizons with noric faunee must be correlated
with the tuvalic substage of Europe, the Iropites limestone of Byans, although
reaching only a few feet in thickness, is a homotaxial equivalent of both the tuvalie
and lacic (lower noric) substages,

The complex of dolomitic limestones following above the Tropites beds, whose
thickness amounts to 300 feet, must also be included in the tuvalic substage. It has
yielded few and badly preserved fossils only, but among them several species with
decidedly carnic affinities.

Such species are—

Dielasma julscum Bittn,

Terebratula sp. ind. aff. perifor.nis Suess.
Speriferina sp. ind. aff. shalshalensrs Bitin,
Lima ef. ausiriaca Bittn.

Halobia aff. superin Mojs,

Daondia aff. styriace Mojs.

Thus the beds including the tuvalic substage in Spiti sre at least 00 feet, and
probably 900 feet in thickness, whereas the entire thickness of the carnic slage

amounts to at least.1,600 feet.
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In Jobar and Painkhénda the thickness of the carnic stage is only from 600 to
750 feet. There the carnic stage is represented by the Traumatocrinus limestone of
probably cordevolic age and by the system of shales and limestones designated as
Daonella beds by Griesbach or as * horizon of Halobia comata’ by Bittnet.

The fauna of the horizon of Halobia comaie shows, according to E, V.
Mojsisovies, a typical julic hahit, in spite of the great deficiency of the fossil material.
It raust, however, be borne in mind that the topmost heds of this horizon are
practically unfossiliferous. The only Ammonites recorded from the upper part of
$his complex are Mojswarites eugyrus Mojs. and Griesbachites Hanni Mojs. The
first, although identical with a species from the julic Hallstatt limestone of Aussee,
possesses rather indifferent characters not fit for a more exact determination of the
age. The second beloﬁgs to a genus peculiar to the Indian triassic province, and
is represented by two species only, Gricsbachites Haunt Mojs. and G. Medleyanus
Stoliczka. Griesbachites Hanni is recorded from the uppermost Daonella beds of the
Bambanag section and of Lauka by E. v. Mojsisovics. The type-specimen of
Griesbachitcs Medleyanus was collected in Spiti by Captain Hutton. Stolicgka
judging from che matrix believed it to come frem the triassic rocks of Kuling (Pin
valley). A.v. Krafft thinks that it must have beeu found in the Tropites shalcs.
Jo his unpublished notes on the Himédlayan Trias be meuntions the discovery of
a second well-preserved exawmple of G. Medleyanus in the uppermost layer
of the Daorella beds of the Bambanag cliff near Martoli encawping ground. I
have bui seen this specirren myself bui have no reason for distrusting A. .
Krafft’s eclear statement. The oceurrence of Gricsbachites Medleyanus in the
uppermost Daonella beds of Martoli encamping ground would only confirm what
on stratigrapbical grounds should have been expected, véz., that the uppermost
layers of the borizon of Halobia comata correspond to the Tropites beds of
Spiti in age.

The dolomitic limestove with Lima ¢f. rustriaca Bittn. and Dielasma julicum
Bittn. overlying the Tropites shales in Spiti, is certainly wauting in tbe mere
easterm sections and cannot be correlated with the “ Hauerites beds” of the Bambanag-
cliff, which contain a fauna of indubitably norie age.

II1.—NORIC sTaGE.

In Spiti the noric stage falls naturally into two divisions.

The upper division is of very uniform character, consisting of thick limestones
with few fossils, chiefly Lamellibranchiata of the genus Megalodus. Part of this
enormous limestone mass underlying the Spiti shales represents the Dachstein-
kalk of the Eastern Alps, while another part belongs to geologioally younger beds
{Lias and Oolite). .

The lower division is chiefly composed of sandy and shaly limestones, which
can he “subdivided stratigrapbically into several groups, each of them distinguished
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by characteristic fossils. In this lower division the following main groups can be
distinguished :— '

4. Quartzite series,

3. Bivalve (Monotis) beds.

2. Brachiopod beds.

1. Cephalopod beds.

The Cephalopod beds ave represented by a series of brown, weathering lime~
stones with sandstones and shales intercalated, of 500 feet in thickuess. The lower
part of these beds is poor in fossils, containing indetorminable plant remains,
brachiopods, bivalves and fragments of Ammonites, In the upper part Cepha-
lopoda are common.

The fauna consists of the following forms :—

Dielasmu aff. juitco Bittn,
Halobia <p. ind. aff. faseigera Bittn,
Lecten (dmusium) margardicostatus nov. sp.
Pecten nov. sp. aff. moniiifero Muenst.
Mysidioptera sp. ind.
Lima of. servaticosta Bittn,
Cardite sp.end.
Homomya sp. tnd. aff. Lariane Stopp.
Mytilus sp. end. aff. vugoss Boem,
Atractites sp. ind. aff- alveolari Quenst.
" oz, $p, 18d.

Orthoceras sp, ind.
Paranautilis arcestiformis nov, gp,
Pleunronautilus nov sp.ind. aff. Kossmati LDien.

» ef. tibelsens Mojs.
Indonauttbus ef. Kvaffti Mojs.
Dittmarites 1illiformes nov. sp.

” ef trailliformes Dien.
Clionstes sp. ind. aff. Hughesii Mojs.
Metacarnites JFootes nov sp.

" Hendersoni nov. sp.
Pinacoceras 1p. md, affs Parma Mojs.
Tibetites of. Ryalli Mojs.

Anatsbetites Kclvinsformes nov, sp,
Paratibetites Tornquisti Mojs.

, sp. ind. aff. Wheeleri Dien.
Rhacoplyilites sp. tnd.

Juvaviies nov, sp, ind. off. Ebrlichi Hauer,

”» angnlatus 0V, 8P,
Anotemiles sp. tnd. aff. Melrkiores Mojs.
0 nove sp. group of A. actsss,

. spo tnd. aff. Carold M ojs,
R sp. ind. aff. Alphounst Mojs.
This list does not give an adequate idea of the real richnessof the fauna of the
Juvavites beds. This is chiefly due fo the fragmentary state of preservation of
-
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the materials available for examination, which has obliged me to leave the
majority of bivalves undetermined.

The predominating elements of tbis fauna are Cephalopoda of tbe genus
Juvavites. From this leading fossil the name of the rock-group has been proposed
by A. v. Krafit. The overwhelming majority of Juvevites do not show a’close
affinity to any of the congenevic species from the triassic deposits of the Eastern
Alps. As has been remarked by A. v Kralft, they are representatives of the
section of continui but differ from all Buropean forms by the angn]ar' arrangement
of the ribs, erossing the external part in lappets which are strongly turned forward
and provided with an angular apex. In this respect a remarkable similarity with
the external sculpture of Démorphites bas been noticed.

Representatives of the genus Juvavites allied to J. Ehrlichéi v. Hauer are very
few in number. The subgenus A nratomites is also ravher rare. Its species, none of
which are suitable for the introduction of a proper denomination, exhibit affinities
both to carnic and noric forms of the Alpine and Himalayan Trias.

The majority of the Cephalopoda of the Juvavites beds with affinities to other
forms of triassic age has relations with the noric faunse of the zone of Proclydo-
nautilus Grizsbachi and of the Halorites limestone of the Bambavag cliff in
Kuraaon. One species, Paratibetites Tornguisti Mojs., is perfectly identical with
a form described from the Bambanag section. As species very nearly allied the
following can be mentioned : —

Lleuronautilusef. tideticus Mojs.
Indonautilus ¢f. Kraffti Mojs.
Clionites sp. off. Hughesis Mojs.
Tebet ites ¢f. Ryalls Mojs.
Anatibetites Kelviniformis Dien.

The wnoric character of the fauna shows itself by the presence of Afractites cf.
alveolaris Quenst. Dittmarites lilliformés, a species very nearly allied to D. Lsil.
of noric age, and of a large species of Pimacoceras of the group of P. parma.
Metacarnites, including types which had been referred to Hauerstes by
E. v. Mojsisovics, is known from the zone of Proclydonautilus Griesbachs as well
as from the Tropites limestone of Byans. In the latter rock-group Dittmarites
Trailliformis Dien. has also been found, to which species an example from the
Juvavites beds near Yo may be referred as cf.

As the above analysis shows, there can be no doubt that the Juvavites beds are
of noric age. A. v. Krafft has correctly recognized their relationships to the gone
of Proclydonantilue Griesbacki aud to the Halorites limestone of the central
Himalayas of Jobdr and Psinkbdnda. He was also perfectly right in laying special
stress on the considerable local peculiarities of their fauna.

Although from their stratigraphical position as well as from their paleeonto-
logical character the Juvavites beds must be looked upon as equivalents of the
Halorites beds and of the complex of slaty and nodular limestones uvderlying
them (zone of Prociydonsutilus Griesbachi Mojs., Haunerites beds .antea), the
specific similarities are rather infrequent and confived to a small number of



LADINIC, CARNIC, AND NORIO FAUNE OF SPITL 156

faunistic elements only. By far the most prominent elemenrts in the fauna of the
Halorites limestone are the genera Halorites and Parajuvaviies, each of them
bemg very rich in species as well as in iudividuals. Neither of these two genera has
been met with in Spitl. On the other hand Juvavites s. s., the leading genus of the
lower-noric substage in Spiti, is entirely absent in the Bambanag section.

Although the state of preservation of my materials from the Juvavites beds
often leaves much to be desired, there can be no doubt thai the palsontological
relationship between the fauua of this group and that of the Halorites limestone is
far less intimate thau might be expected from two horizons standing so near in
age and horizontal distribution. The explanation of these local peculiarities of the
two homotazial faun= is certainly one of the most obseure points in our knowledge
of the Himdlayan Trias. The facies of the Juvavites beds in 3piti, which is rather
unfavourable for the preservation of fossils, may no doubt account for the compara-
tive scarcity of the fauna, but not foy its remarkable difference from the fauna of
the Halorites beds, especially with regard to the predominance of Juvavites and the
-complete absence of Parajuvavites and Halorites.

A feature, which the Juvavites beds and the Halorites limestone have in
common, is the scarcity of Arcestvides, which in the norie faunw of the Alpine
region play a far more important part than in the Tndian Trias.

The three groups following above the Juvavites beds are rather poor in fossils
.and have a considerable number of faunistic elements in common,

The fauna of the coral limestone has yielded only two species of brachiopods,
namely :—

Spiriferina Griesbacks Bittn.
Rlynchonells bambanagensis Bittun.
The fauna of the Monotis beds contains the following forms :-—

Spiriferina Griesbacks Bittn.
Sptrigera Dieneri Bittn.
Anlacothyres joharensis Bitin.
Bhynchonella bawbanagensis Bittn,
Monotis salinaria Schloth.
Anodontophora Griesbacki Bittn.
Pecten margariticostatus Dien.

v Sp.ond. aff. Massalonge Stopp.

s Speind. aff. monslifero Muenst.
Lima ¢f. serraticosta Bittu.
Pleuromya kimatca nov. sp.
Homomya sp. ind.
Trackyplevraspidiies sp. aff. Griffiths Dien.

” nov. 3P tAD,
As species of the quartzite series the following might be mentioned :~—

Spiriferina Griesbackhs Bittn.
Spirigera (?) Marionsts Krafft.

» mantenstformes nov. sp.
Aulacothyres jokarensts Bitin.
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Rihynchonella bambanagensts Bittn,
Pecten sp, snd. aff. monsiifero Muenst.
Lsma cf. serraticoste Bitto.

» 3. ind. aff. cumannica Bittn.

The two species of Brachiopoda, which have been found in the coral limestone,.
range throughout the entire thickness of the upper noric stage in Spiti. The-
Monotis beds and quartzite series are moreover connected faunistically by the
followin.g species :-—

Aulacothyris joharensis Bittn.
DPecten sp. ind. aff .monilifero Muenst,
Lima c¢/. serraticosta Bittn.

»  8p ind. aff. ewmauniea Bitto.

Characteristic leading fossils restricted to one single stratigraphical horizom
ouly, are Monotis salinaria in the Monotis beds and Spirigera (?) Maniensis in the-
quartzite series.

Taking into consideration the searcity of the fauna, and the considerable-
number of faunistic elements connecting the coral limestone, Monotis beds and
quartzite series, the correlation of these three rock-groups in Spiti with the corre-
sponding divisions of triassic sediments in Johar and Painkhduda can be based on
stratigraphical evidence only. A. v. Krafft correlated the coral limestone with the
limestone with Spiriferina Griesbachi in the Bambanag section and the Monotis
beds with tbe Sagenites beds. The quartzite series has also been observed in the
Bambanag section by A. v. Krafft, where it had formerly been nuknown or had, at
least, not been regarded as a. special rock-group. It consists of altermating dark
limestones, shales, sandstones and quartzites. A. v. Krafft in his manuscript notes.
mentions the presence of Spirigera Maniensis in this series in the Bambanag
section,

The correlation of the coral limestone, Monotis beds and quartzites with
Spirigera Maniensis of Spiti with the corresponding beds in Painkbdnda and
Johar, as suggested by A. v. Krafft, stands firm so far, as it is based on
stratigraphical evidence and is, to say the least, not contradicted by the results of
the paleevntological examination, as put forward in this memoir.

The triassic stages following above the quartzite series are well defined towards.
their base, but tbeir upper bouudary is quite uncertain. They are included in an
enormous mass of dolomitic limestones, lithologically recalling the Dachstein-
kalk of the Austrian Alps. In its lower portion this dolomitic limestone is locally
rich in casts of Megalodon (Para limestone of Stoliczka), but is otherwise very poor-
in fossils. The following fossils have been determined :—

Sperigera (?) Noetlingit Bittn.
Speriferina of. Hauers Suess.
Lima cumauniea Bittn.
Pecten Chabrangensis nov. sp,

“  sp.ind. aff. Landrano Bittn,
Entolsum of . subdemicsum M censt.
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Mysidioptera sp. md.

Megolodon ladakhensts Bittn.

Mytilus sp. ind.

Natscopsis sp. snd. ‘

This is a fauna of & very indifferent habit. Some species point to a triassio
age of the Megalodon-limestone, especially Lima cumaunios and Mysidioptera.
The presence of large numbers of Meyalodon is also in favour of a correlation
with upper trisssic beds, especially with the rhmtic stage. On the other hand
Spiriferina ¢f. Haweri Suess gives a more recent aspect to this fauna, having
been found up to the present exclusively in the Austrian * Grestener Schichten™ of
liassio age.

As stated above, the upper boundary of the Trias is at present vnknown
owing to the absence of beds with truly rheatic types. All we know is that a rather
considerable stretch of time must be represented by ths limestone mass 2,300 feet
thick, which is included betweeun the quartzite series and the upper jurassic Spiti
shales. From the presence of Spiriferina obtuss Oppel and of Stephanoceras cf.
coronatuwm Brug. in the higher parts of that limestone mass it is evident that it
must include triassio, liassic and oolitic elements., But where the one ends and the
other beging, is quite urcertain, The limestone mass is too poor in fossils to be
subdivided in greater detail.

This is a feature which the Himdlayas of Spiti have in common with some
distriots of the southern Alps of Tirol, where upper triassic, rheetic and liassic beds
ave developed in a facies of grey limestones, which, owing to their lithological
uniformity and to the scarcity of fossils, cannot be subdivided in any detail.

The following table shows a correlation of the middle and upper triassic series
in Spiti (sections near Lilang) and in the Bambanag cliff (Kumaon), illustrating at
the same time the relative thicknessss of the beds between the lower Muschelkalk
and the Spiti shales. Those two areas are those which are best known in the
central Himdlayas, and the only ones which can be compared in detail.

The Muschelkalk is almdst oqually well developed in both distriets. A strongly
marked , differencc in thickness and lithological characters sets in iz the ladinic
stage. This stage is rich in fossils and of considerable thickness in Sniti, but is
almost insignificant in Kumaon. A. v. Krafft has failed to discover it in the Bamba-
nag section. The only fauna of ladinic age kuown up to the present in
Johar is the faunula of the black limestone collected near the Ralphu glacier
(Lissar valley) by Griesbach. The difference just referred to continues throughout
the carnio deposits of the two areas.. They are considerably thicker and consist
of a larger number of stratigraphical elements in Spiti than in Johar and
Painkbdnda., The fauna with Tropites subbullatus bas not yet been found in the
Bambanag and Shalshsl sections. The noric stage shows less peculiar features in
both districts. A Cephalopod-bearing horizon near its base (Juvavites beds, Halo-
rites beds) is locally rich in fossils, The topmost beds of the triassic series consist
everywhere in the Himailayas, so far as we know, of thick limestones with Megalodon
which pass gradually into limestones of liassio and even oolitic age.
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PLATE I.

b, . PROTRACEYORRAS ARChELAUS Lbe. Daonella shales, Thanam valley,

b. ’ LADINUM Mojs. ’ »» ’ »

b. » cf. ArcHELAUS Lbe. Daonella shales, N. of Po.

/ » LADINUM Mojs. s » o
» »n » b} » 29
» cf. LoN@oBARDIOOM Mojs. Daonella shales, W. of Lilang.
» 8p. ind. cf. REGOLEDANUM Mojs, Daonella shales, N. of Po..

Avorcitss of. Liaczk6y Dien. Daonella shales, W, of Lilang.
Arpraoires of vissarensis Mojs. Topmost beds of upper Muschelkalk, Kég4.






PLATE IL.

Fig. la, b, c. PnrorracaycEras SpitieNsk Dien. Daonella shales, N. of Po,
Pg

. 2a, &. ” ’ »  Inner nucleus of a large specimen. Daonella
shales, Thanam valley.
Fig. 3a, 6. ” Arcreraus Lbe. var. Daonella shales, Thatam valley.
Fig. 4. » of. LoNgoBARDICUM Mojs. Daonella shales, N. of Po,
Fig. 5. ’ v ’ .»  Topmost beds of upper Muschelkalk
near Muth.
Fig. 6. ” sp. ind. Daonella shales, W. of Lilang.
Fig. 70, 8. Paroroceras pELicIOsUM Dien. Daonella limestone, N. of Thabo.
Fig. 8s,8,c,d. RBYNCHONELLA cf. THEOBALDIANA Stol. Daonella shales, E. of Muth.
Fig. 9a. 3, ¢,d. SPIr16ERA HOUN10a Bittn. ' » N.-E. of Po.
Fig. 102, 4, ¢, d. " » »  Topmost beds of upper Muschelkalk, S.-E. of Muth.
Pig. 114,46, ¢,d. RavyxcuoneLiA cf. RiMriNeNnsis Bittn, Daonella limestone, W. of Lilang.
Fig. 12. TravMarocriNs sp. ind. Daonella limestone, W. of Lilang.

Fig. 13. 2 ”» » ) N. of Kéga’;.
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PLATE 1II-

Daoneura LioMmsrr Wissm. Daonella shales, E. of Muth.

1

»

»

»

»

»

9

»”

2"

»” »
» »
»” »
» »

" limestone, W. of Lilang.
” shales, E. of Muth.

» ” » .3

» " W. of Lilang.

iNpica Bittn. Daonella limestone, W. of Lilang.

» ”

»

shales, E. of Muth.

gp. ind. aff. LoMmerr Wissm. Daonella shales, W. of Lilang.

s 3 3 Casslanz Mojs.

INDICA Bittn. var.

limestone, mouth of Pankpolung
Rupshu.
Daonella limestone, W. of Lilang.
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PLATE IV.

la, b. CerariTes NarsingBa Dien. Daonella shales, Thanam valley.

2a, &. " " » » , N.of Po,

3a, 5. ARPamTES RImkiveNsis Mojs. Top:lxlost beds of Muschelkalk, Banna, e.9., Thanam
_ valley.

4. ” ’ ) Topmost beds of Muschelkalk, Kigs.

da, &. .- ) ) ’s o ’ Banna, e.g., Thanam

valley.

6a, b. ”» ’ y Daonella shales, Thanam valley.

1. » 5 »,  Topmost beds of Muschelkalk, Kigs.

8a, 6, o. RiMxiNITES N1T1ENS18-Moje. Daonella shales, 8.-E. of Muth.

9a, b. » v » Topmost beds of Muschelkalk, Thanam valley..

. 10.

*? ”» » 2 » » ) 2 3

1la, b, c. HUN(lenITBS Prapor Mojs. Daonella shales, N.-E. of Po.
120, b. Prycuites GeEraroi Bifd. Daonella shales, N. of Po,
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PLATE V.

¥ig. la, b, c. MEGAPEYLLITES JARBAS Muenst. Topmost beds of Muschelkalk, Banna, ¢.g., Thanam
valley.

Fig. 24, 0. Proarcestes BICINCIUS Mojs. Daonella shales, N. of Po.

Fig. 3a, 8. HuNcariTes sp. ind. aff. Mossisovicsi Boeckh. Topmost beds of Muschelkalk
Thanam valley.

Fig. 4a,b,¢c. THANAMITES BICUSPIDATUS Dien. Daonella shales, Thanam valley.

Fig. 5a, b. 2 » »  Topmost beds of Muschelkalk, Kiga.

Fig. 6a,b,ec. » BaNNENSsIS » » PR » Banna, ¢.g., Thanam
valley.

Fig. 7a,8,c. JoanxiTes KossMat: Dien. Daonella limestone, N.-W. of Muth.

Fig. 8a, &. » cf. KLipsteINI Mojs. Daonella himestone, W. of Lilang.

Fig. 9a, . »”» sp. cf. TRIDENTINUS Mojs. Daonella shales, Thanam valley.

Fig. 10aq, b. » cf. prRoaves Dien., Topmost beds of Muschelkalk, Banna, e¢.g9., Tbanam

valley.

Fig. 11a, b. PROARCESTES sp. ind. aff. ESINENSts Mojs. Daonella shales, S.-E. of Muth.
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PLATE VI.

Fig, 1, Ceratites Warsor: Opp. Topmost beds of Muschelkalk, S.-E. of Muth.

Fig. 2, 5. Rimmxinrres Epuonnix Dien, Daonella shales, Banna, e.g., Thanam valley.

Topmost beds of Muschelkalk, Banna, ¢.9., Thanam
valley, .

Fig. 4. Stor1a sp. ind. Daonella shales, N. of Po.

Fig. 5a, b, c. GyumiTes carosoua Dien. Daonella shales, N. of Po.

Fig. 6a, b Pinacoceeras sp. ind. aff. Damest Mojs. Daonella shales, N. of Po.

Fig. 7a, 6. MonorayrLrrTes cf. WeNarNsis Klipst. Daonella limestone, W. of Lilang.

Fig. 8. PrycaiTes GErarDt Blfd. Daonella shales, N. of Po.

Fig. 9a,b. " ” »” Topmost beds of Muschelkalk, Kdg4.

Fig. 10. . ” ” ' Sutures. Daonella ghales, N. of Po.

Fig. 11a,, c. Carrires Trigowais Dien. Daonella limestone, W. of Lilang.

Fig. 12a, b, c. StYriTES (?) LiLANGENSIS Dien. Daonella limestone, W. of Lilang.

Fig. 132, &, Cerrites pezAURITUS Dien. Daonella limestone, W. of Lilang.

Fig’. 34, bo ) ” ”
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PLATE Vi

Fosssls from the Halobta limestone.

Fig. 1a. b. JoANNITES TEANAMENSIS Dien, Banna, ¢,9., Thanam valley.

Fig. 2. Harosia cf. comata Bittne W, of Lilang,
mg' 3‘ 29 2 » » » »
F ig. 4. 9 9 » » » 1]
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PLATE VIIL
Fosstls from the grey eds.

Fig. 1la,b,c,d. Livanaixs ~osiuis Dien,
Fig. 2a, b, ” ' ,

Fig. 3. GonNopoN (Schafhaeutlia) sp. ind.
Fig 40, b, ¢, d, e. 1Y) 9 »

Fig. 5a, b, ¢, d. RuyNcHONELLA cf. sEMIPLECIA Muenst.
All specimens from the upper horizon of the grey beds, W. of Lilang.
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PLATE 1X.
Fosstls from the grey beda.

Fig. la,b,¢,d. RBYNORONEBLLA LAUOANA Bittn. W. of Lilang,

Fig. 2a,, ¢, d. ” » var. LitaNGENsIS Dien. W. of Lilang.
Fig. 3a,d, ¢, d. » (AusTRistrapsp. ind. ex aff. Ru. NUX Suess. W, of Lilang.

Fig. 44,5, ¢,d, e. MEnT2ELIA MBNTZELI Dunk. W, of Lilang.
Fig. 5a, 4, c. SeirireRINA DEopDarZE Dien. N.-W. of Muth.

Fig. 6. » » » Septam and dental plate of ventral valve, N.-W.
of Muth,

Fig- 18,3, ¢, d. » ororuILA Dien, W. of Lilang.

Fig‘ 8“) b’ e. »” » » » »

Fig. 92,5, ¢,d. »» GREGARIA Suess, W. of Lilang.

Fig 10a, b, c, d. ” 2 » » »

Fig. 11a, b, ¢. » sp. ind. aff. sHALSHALENSIs Bittn, W. of Lilang.

Fig. 124, 5, ¢, d. RBYNOHONELLA HiMaica Dien. W. of Lilang,

Flg'. 1382, b, ¢, d. » » » » »
Fig. 144,59, c. Drerasua suiicum Bittn,. N.-W. of Muth.






Fig. 14, &,
Fig. 2a, b,
Pig. 8¢, 4,
Fig. 4q, b.

PLATE X.
Fossils from the grey beds,

¢, d. RBYNcHONkLLA FrEsrrizipi Dien. Type, N.-W. of Muth,

¢, d. ’ » 5, NoW, of Muth.

e, 4. » cf. Baruvarica Bittn, W. of Lilang.
Lama sp. ind. ex aff. sLTEkNANs Bittn. W. of Lilang.

Fig. ba, b, ¢, . PomaraNgiNA Havpent Dien. Hills between Pomarang and Mani.

Fig. 6a, &,

¢, d. I PY) IY) » 3 » » ”
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PLATE XI.
Fosssls from the grey beds,

Fig. la, b,e,d. Aspmorayris Krarrr Dien. W. of Lilang.

Fig. 24,4, e, d. " » ’

Flg‘ da—A. » » »

Fig. 4a, b. ’s ” " Sections of the dorsal valve,
Fig. 5. ”» ”» » » )

Fig. 6a, b, ¢, d. DimuasMa Havprym Dien. W. of Lilang.

Fig. 7a,b, ¢, d. » ' " ’ »

Fig 8a, 6} c. d. 19 1) » » ”

Flg . 91, b, ¢, d. ) » » P} »

Eix. 10. » ” »  Cardinal section, W, of Lilang.
Fig. 11a, 6, ¢, d. CruraruLA INDIOA Dien. W, of Lilang,

Fig. 124, . TracBYCERAS. Group of T. acanthica, W, of Thabo,

Fig. 13. » gp. ind, aff. T. Ar12 Mojs.

Fig‘. 14.‘0, 0. ”» ”» » ” »

Fig. 13. TFrom the base of grey beds, W. of Thabo.

Fig.

14. From Banna, ¢.9., Thanam valley.

Cross-sections of both valves, W. of Lilang.
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PLATE XIL
Fosesls from the grey beds (Ammonosdea).

Fig. 1s, 5. 'TBACHYCERAS sp. ind. Group of T. acanthica, W. of Thabo.
Fig. 2a, b, c. CarNiTes rLoriDUS Wulf. N.-W. of Thabo,

Fig. 3a, &. . NopiFER Dien, N. of Thabo,

Fig. 4a, b, PamarroPITES (?) 8p. ind. W, of Lilang.

Fig. ba, 5. JoanNiTEs oYMBIFORMIS Wulf. Between Pomarsng and Mani

Fig" 60 » » » N.'W. Of Mllth.
Fig. 7. MoxNoPEYLLITES sp. ind, aff. SiMoNYr Hauer. W. of Thabo.
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PLATE XIII.
Fosstls from the Tropstes beds.

Fig. 1o, 6. CLYDONAUTILUS ACUT11.0BaTUS Dien. (reduced from the type-specimen to $ of natural
size). K. above Lilang,

Fig. 23, 5. GrrMaNoNavUTILUB ¢f. BREuNNERI Hauer. W, of Lilang.

Fig. 8a, 6. StyrioNaurirus cf. SaveERt Hauver. W. of Lilang.
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PLATFE XIV.
Fosstls from the Tropstes beds.

Fig. 1a, b. TropITEs DISCOBULLATUS Mojs. W. of I;ilang.

Fig. 2a, 5. ’ cf. suBBULLATUS Hauer. E. above Lilang.

Fig. 8a, b. w s ” »  Tikha.

Rg. 44, 5. ’ ef. rorQUILLUs Mojs. Tikha.

Fig. b2, /. ParatroriTRs TIKEENSIS Dien, Tikha.

Fig. 64, 5. ANatoMmires sp. ind. ¢f. Baconus Mojs. E. above Lilang.
Fig. 7a, b. |

» » )y » »
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PLATE XV.
Fosssls from the Tropstes beds.

Fig. 12, 5. Sacenires caLeatus Dien. Tikha.

Fig. 2a, b. . cf. HErBioEL Mojs. Tikha.
Fig. 3a,5. JoviTEs sPECTABILIS Dien. E. above Lilang.
Fig. 4. . cf. siouLus Gemmell. E. above Lilang,

Fig. 5a, 4. SANDLINGITES DOV, sp. aff. REYERI Mojs. Tikha.
Fig. 6a, b. » . » CastErrn Mojs. Tikha.

Fig. 7a, 6. CuyponNavurinLus sp. ind. W, of Lilang.



A u, Druclt v. M. Jafl>r Wien.



Fig. 1
Fig. 2a, b.
Fig. 8a, b.

Fig. 4a, b, ¢, d.
Fig. 54, &, ¢, d.
Fig. 6.
Fig. 7.
Fig. 8.

PLATE XVI.
Fossils from the Tropites beds.

Jovires of. siouLus Gemm, Tikha.
CrioNITES HERACLITIFORMIS Dien. Tikha.
Proarcestes sp. aff. Gayrant Klipst., Tikha.

Fosstls from the dolomitic limestone overlymng the Tropiter beds.

Dierasxa JonicuM Bittn. W. of Lilang.
TeeesraruLa aff. PIRIPORMIS Suess. N.«W. of Muth.
Lima cf. austriaca Bittn. Tikha.

Havos1a of. surErsa Mojs. W. above Lilang.
DaoNELLa of. sTYR1ACA Mojs. Tikha,
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PLATE XVII.

Fosstls from the Juvaveies beds.

Fig. 1a, &. Paratiserives of. TornquisTr Mojs. Chabrang.

Fig. 2a, &, ¢, d. Dierasua aff. jurico Bittn. Chabrang,

Fig~ 3“3 b. 3 2 ”» » ]

Fig. 4. Havos1a nov. sp. aff. rascicerz Bittn. E. above Lilang.
Fig- 5. 3] » » » 2 ” »”
Fig. 6. LiMa cf sErRRATICOSTA Bittn, ’ ”

Fig. 7a, &. PLEURONAUTILCS sp. ind. aff. KossuaTr Dien. Between Pomarang and Mani.
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Fig. 1.
Fig. 2.
Fig. 8.
Fig. 4.

PLATE XVIII.
Launa of the Juvavetes beds.

Prctew (VARIAMUSSIUM) MARGARITIOOBTATUS nov, sp. E,. above Lilang.
N. of Kigé.

» » ” »  Between Mani and Enega.
nov. sp. ind. aff. moxiLiFERO Muenst, E. above Lilang.

2 » b} 2

»

Fig. be, b. PLEURONAUTILUS ARCRSTIFORMIS nov. sp. K. above Lilang,

Fig. 6a, &.

cf. T1BETIOUS MoOjs. 'Tikha,

)

Fig. 7a, 6. Drrruarites cf. TRarLrirorMis Dien. N. of Po,
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PLATE XIX.
Fauna of the Juvavetes beds.

Fig. 1a, 6 InpoNavTiLUS cf. KraFPTI Mojs. E. above Lilang.






Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

PLATE XX.

Fauna of the Juvavetes beds.

la, b, 2. DITTMARITES LILLIFORMIS nov, sp. Kamelang station,

2.
Sa, b.

4a, 6.

da, 6.
B, b.

1.

» cf. TRAILLIFORMIS Dien. ,, »
MeTa0a RNITES HENDERSONI nov. sp. Chabrang.
TiBeTITES cf. RYALLI Mojs. Kamelang station,
ANATiBETITES KELVINTRORMIS nov. sp. N, of Kagi.

”» » ); Kameclang station,

ANatoM1TEs sp. ind. aff. MELcHIORIS Mojs. N. of Kagi.






Fig. 1a, b
Fig. 2a,d.
Fig. 3q, b.
Fig. 4a,é.
Fig. ba,é.
Fig. 6a, ¢.
Fig. 1Ta, d.
Fig. 84, b.
Fig.

Fig. 10q, &.
Fig. 11, ).
Fig. 12q, 6.

PLATE XXI
Fauna of the Juvavites beds.

MEeracarRNITES FoOTEI nov. sp. W, of Lilang.
ParatiBeTITES ToRNQUISTI Mojs. Kamelang station.
Juvavires sp. ind. aff. Egruicarr Hauer. Tikha,
ANGULATUS nov. sp. Tikha.

»

2

W. of Lilang,
W. of Kégé.
Tikha.

bAl b b
b b3 3
» b ) I

) b} ,?

92, 5, c. ANATOMITES 5p. ind. aff. MELcHIORIS Mojs. W. of Kags.

y y Carort Mojs. Tikha.
(group of A. sciss1). Rajagang.
aff. ALrHoBs1 Mojs. above Lilang.

» )

) »
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PLATE XXIL

Fossels from the upper doric serces.

Fig. 1la, . TrACHYPLRURASPIDITES sp. ind. aff. GrirsiTEI Dien. Mani.
Fig. 2., » nov. sp. ind. Mani.

Fig. 3. Monotis sauINARIA Schloth, Mani.

Fig. 4. ’ " " N. of Manirang.

F ig- 5. 2 » » ”

Fig. 6. ’ " ” Mani.

Fig. 7a, b, ¢, d. SPIRIFERINA GRirsBachI Bittn. E. above Lilang.

Fig. 3a, b, c. ” » » Between Po and Dankhar.
Fig. 9a, o % » » ” » ”

Fig. 10g, 6. ’ " var. TIBETicA Stol. Chabrang.
Fig. 11a, 6. ”» ’ " » » Between Pomarang and Mani.
Fig. 12a, b. SririFERINA GRiESBACH!I Bittn. Between Po and Dankhar,
PFig. 18a, b. " ’ ’ 4+ m. W. of Po.

All specimens from the Monotis beds, with exception of 74, 6, ¢, ¢, which comes from the coral
limestone.
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Fie.
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Fig.
Fig.
.11,
Fig.
Fig.

D
Fig.
Fig.

. la, b, ¢, d.
Fig.
Pig.
Fig.
Fig.

Qa, b, ¢, d.
3a, b, ¢, d.
da, b, ¢, d.
ba, b,c,d.
6a, b, ¢, d.
70,6,¢d.

.%a, 6, ¢, d.

9a, b, ¢, d.
10.

12.
18.
14.
15.

PLATE XXIIL

SpirigerA DiENBrI Bittner. Monotis beds, Mani.
” (?) Maxniensts v. Krafft. Quartzite series, Mani.

» »» " ) bR) 29
» » » VAL ,, 'likha.
’ (?) ManNiENsirORMIS Dien. ’ ’ »
AvuracotEYRIs JomaRBNSIS Bittn. Monotis beds, E. above Lilang.
» ” ” Quartzite series, Tikha.

RayNowoneLLA BAMBANAGRNSIS Bittn. Coral limestone, Chabrang.
ArxoponToPRORA GRriEsBacHI Bittn. Monotis beds, N. of Po.
PecTeN sp. ind. aff. MassaroNe1 Stopp. Monotis beds, E. above Lilang.
,»  8p. aff. MONILTFERO Muenst. Quartzite series, Tikha. |
» s » » Monotis beds, E. above Lilang.
» ” 2 » Monotis beds, N. of Po.
Lima sp. ind. aff. cuMauNica Bittn. Quartaite series, Tikha.
PreuroMya HiMAICA nov. 8p. Monotis beds, between Pomarang and Mani.






PLATE XXI1V.
Fossits from the Megalodon iimestone.

PFig. la, b, ¢, d. Sririaesa NoeTuiNgi1 Bittner. Mani.

Fig. 2a. b, ¢, d. s » » Kamelang station.

Fig. 8a, b, ¢, d. SeiRIFERINA cf. Haurri Suess. N. of Po.

Fig- 4‘“‘: b: ) a. » %) " »

Fig. 5a, b, ¢, d. » ) " Lias, Gresten from the collection of the Univer-

sity’s Palmontological Museum, Vienna.

Pig. 6 MyriLws sp. ind.  Chabrang.

Fig. 17 PrcreN sp. ind. aff. LanDRANO Bittn. Chabrang.
Fig. 8 LiMa cumaunica Bittner. E. above Lilang.

Flg 9. » » » » 2

Fig. 10a, 4. PecTEN CHABRANGENSIS nov. sp. Chabrang.

Fig. 11. » P ’» 2]

Fig. 12. ExroLium cf. supDBMissUx Muenst. Chabrang.






