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Cretaceous cephalopods of the Tethyan
Himalaya of southern Tibet
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HARALD IMMIEL & HE GUOXIONG

ABSTRACT

Following a short review of the regional and stratigraphic
distribution of Cretaceous cephalopods (Neocomian —
Maastrichtian, especially Aptian to Cenomanian) from the
Tethvan Himalaya of southern Tibet 29 taxa are described,
including three new species: Plenroboplites (Plewroboplites)
robusticostatus, Lemuroceras tibeticim, and Tonobhamates
nmultituberculatus.

In conclusion some palacobiogeographic aspects are
discussed. The ammonite fauna of the Middle Cretaccous
shows some influence fram the southern temperate realm but
indicates a closer relationship to the hoplitinid faunal provinee
of the northern temperate (boreal) realm. This suggests that
during the Middle Cretaccous the Tethvan Himalaya of
southern Tibet might have occupied a geographic position
larther to the north, with an open marine connection to the

south.

KURZFASSUNG

Ausgehend von der regionalen und stranigraphischen Ver-
bretitung kretazischer Cephalopoden (Neokom - Maastricht)
des Tethys-Himalaya von Sudtibet werden 29 Gattungen und
Arten beschirieben, vor allem aus dem Apt — Cenoman. Dabet
werden drei neue Arten aufgestellt: Pleuroboplites (Pleuro-
hoplites) robusticostatus, Lemuroceras tibeticum und Tono-
hamates multituberculatus.

Abschhieflend werden einige paliobiogeographische Zusam-
menhiange diskutiert. Die nuttelkretazische Ammonitenfauna
zeigt neben Einflissen aus dem stidlichen gemifigten Bereich
vor allem enge Bezichungen zur Hophiten-Provinz des nord-
lichen gemalSigten (borealen) Raumes. Insofern mufl fir den
Tethys-Himalaya Stdtibets zur Zeit der mittleren Kreide eine
paliogeographische Position weiter im Norden angenommen
werden, allerdings auch cine offene Verbindung nach Suden.

1. INTRODUCTION

An ammonite fauna from two localities in southern Tibet is
described. Field work was carried out in 1983 and 1986, and
preliminary results have been discussed at the Third Meeting
of the European Union of Geosciences (EUG 111) at Strasbourg
in April 1985 (see Hi & Innrer 1985). For several reasons the
paper could not be published earlier, although other studies
have been, for example on lithostratigraphy (e.g. Witibns &
ZANG 1993), bio- and ichnofacies (ZHou et al. 1997), the bivalve
fauna (WEN 2000), and also the palaeomagnetic results (e.g.
Patzerr et al. 1996).
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2. LOCALITIES AND STRATIGRAPHY

Previous works: The first Cretaceous eephalopods
(ammonites only) of southern Tibet - especially from the
Gamba region - were announced by Douvirir (1916) who
described and figured the ammonoids sampled by the Briush
expedition to Tibet in 1903, The stratigraphic data have been
published by Haypi ~n(1907). In modern terms all ammonoids
originate from parts of the Gamba Group (see the correlation
in WinN 1987 144). The updated systematic and strangraphic
results of Dowvine (1916) are presented in fig. 1. A second
suite of Cretaccous ammonites was collected by the Chinese
Scientilic Expedition to the Mount Jolmo Lungma region
(1966-1968) described and ligured by Ziao (1976). Beside
these two papers only a few notes or lists of Cretaccous
ammonites exist but without any description or figures, for
example in Mo cual (1973: 107H). A recent listing of
ammonoids from the Gamba Group in southern Tibetis given
By Wi (1987 133H.) who named also some ammonoids from
the Cretaceous of the more northern Gyangze area (op. it
148tf.). From the vounger Zongshan Formation no
cephalopods are reported except a short mention in Wax
(1988: 114, tab. 3).

New results: The new cephalopods deseribed below
originate from two areas insouthern Tibet: Gamba and Duela.
The topographic and geologie position of the two localities
are shown in fige 20 4 follows a short overview of the
cephalopod fauna as far as it was determinable, with its

stratigraphic and tectonic implications.

2.1 GAMBA AREA

tn the Gamba arca cephalopods have been found in cight
sections, respectively sampling points. Fig. 3 schematically
shows seven of them vielding ammonites with their geographic

position and age.

Section K
Several dozen fragments of specimens of ammonoids have

been found. All are extremely broken, crushed and badly

preserved.

tdentified ammonites: A precise generic or specific
assignment 1s not possible. Most ammonoids belong to the
subfamily Neocomitinae but a few fragments could also be
assigned to the family Haploceratidae, probably to
Neolissoceras SPaTH, 1923,

Age:lower Lower Cretaceous.

Section A

This section is by far the most important one, not only with
respect tots duration but also to the ammonites of the Gamba
Group. The great number of samples will be summarized in
I ammonite ‘levels' (ligured representatives are indicated with
sample numbers m brackets. The same applies to the following

sections).
ldentified ammonites:

(top)
level 1: Hysteroceras semileve (e.g. Al 84/1, see pl. 1, fig. 5)
Mortowceras (2 Mortoniceras) sp.
undeterminable Anisoceratidae
level 10: Mortomceras (Mortonceras) sp.
Goodhallites cl. gracillmum (e.g. Af 150/1, see pl. 3,
fig. 7)
Cymiahoplites sp. (AF76A/72, see pl. |, fig. 4)
Douwillerceras sp.
Dowvillewceras pustulosion (c.g. Af 73A71, see pl. 4, {ig. 7)

level 9:

level 8:

level 7. Helicaneylus sp. (AL 7176, see pl. 4, fig. 5)
Toxoceratordes aff. voyerianm (A 7177, see pl. 4, fig. 6)
Tonohanutes multiteeberculatus (A 71/8 and Af 71/5,
sec pl. 4, fig. 3, 4)
Chelomeeras (Chelonceras) aff. biextorfi (e.g. Af71/1,
see pl. 4, fig. 8)
Colombiceras (Colomibiceras) of. subpeltoceroides (e.g.
AT 7174, see pl. 4, L. 2)
Parahoplites trautscholdr (e.g. AF71/10and Af 71711,
see pl. A, tig. 11, 12)

level 6: Aconeceras (Aconeeeras) sp. (Af 65/1, see pl. 1, fig. 3)

Cheloniceras (Cheloniceras) sp.

Origlnal determination

Modern nomenclature

Cenomantan
M U

—

Acanthoceras Newboldi

{p-3;pl.1,£1g.1,2:3,4)

Mantelliceras laticlavium

(p.4;pl.1,fig.5;pl.2,fig.1-2)

newboldi

Mantelliceras discoidale

{p.4spl.3,£ig. 1)

\ Turrilites costatus

| (p.5:pl.3,fig.3)

‘ Turrilites Wiestil

(p.5;pl.3,fig.2)

Turrilites Desnoyersi

(p.6;pl.3,fig.4-5)

Calycoceras

Sharpeiceras laticlavium

Acanthoceras discoidale

Turrilites costatus

Turrilites acutus -

Turrilites scheuchzerianus

(Newboldiceras)

o
—

Fig. b Ammomtes deseribed and tigured from the Gamba Group of southern Tibet by L Douvviti

(1916) and therr names in modern nomenclature.
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tig. 3 Topographic map of the Gamba area with the focation of the
sections and sampling points. The stratigraphic ages are that provided
by the ammonite fauna. Nearly all ammonites are from the Gamba
Group, with only few exceptions, which are from the younger
Zongshan Formanon,

level 50 Callihophtes tetragonus

level4: Calliboplites tetragonus

Callihophites cf. glossonotus (e.g. Af39/1,seepl. 1, g 7)
level 30 Calliboplites tetragonus (e.g. Af 17271, see pl. 1, fig, 6)
level 20 Lemuroceras tibeticum (Af 1871, see pl. 1, fig. 10)

level 1 Lemuroceras ibeticum (Af 184/1, see pl. 1, fig. 11)
(bottom)

Age:the strangraphic posttion of these ammonite horizons
is given mn fig. 4. Thev range, including some gaps, from the
Upper Apuan to the uppermost Albian. However, there 1s
clearly a thrust between level 5 and 6 where the stratigraphic
age 1s shifted back by one stage. Also some imbrication
structures are hikely, for example between levels T and 2 and

also between levels 8 and .

Secuion |

This section was not measured, so it 1s regarded here as a

single sampling point.

Identilied ammonites:
Callihoplites of. tetragonus
Pleurohoplites (Pleuroboplites) vobusticostatus (1 1/1 and i 1/3,
see pl. 1, fig. 8,9)
Proturrlitordes sp. (1 2/1, see pl. 4, fig. 13)

Age: Middle - Upper Albian.

Section H
This section was not measured, so it s regarded here as a
single sampling point.

fdentified ammonites:
Calliboplites sp.
Plewrohophites (Plearobophtes) sp.

Age: Upper Albian.

Section G

Several meters above the measured section some isolated

ammonites have been found.

[dentificd ammonites:
Mortoniceras (Durnovartes) kilian: (GL 1671, see pl. 3, fig. 1)
Mantelliceras sp.

Ayge: Upper Albian - bower Cenamanian.

Section B

There are three horizons from which ammonites have been

determined.

tdentitied ammonites:
(top)
Encalycoceras collignoni (e.g. Bt 74/1, see pl. 3, fig. 3)
Mantelliceras of. mantelli (Bf 35/1, sce pl. 3, fig. 6)
Mantelliceras lymense (Bf. 31/1, see pl. 3, fig. 5)
(bottom)

Age: Lower and Upper Cenomanian,

Section CA
The two ammonites out of one horizon of this section are

the only ones found in the Zongshan Formation.

ldentified ammonite:
Submortoniceras temucostulatim (e.g. CAL74/1, see pl. 4, fig. 1)

A ge: Middle Campanian.

Section D
Two nautilids originate from this section.

Identilicd cephalopod:
Psendocenoceras alf. largdlicrtianum (c.g. DI 14771, see plo 1,
fig. 1)

Age: Maastrichtian according to benthonic foraminifera.
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Fig. 4. Section A (Gamba area, for location sce figure 2 and 3) with eleven ammonite 'levels', their stratigraphic age and tectonic implication
(the sample numbers correspond with those by Witrevs & Zane 1993: fig 3). The Gamba Group is divided into three formations. In
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000

(Fm. 1) (see Znou et al. 1997: 5, for ditferent spelling see W~ 2000: 2).
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In tig. 5 the ammonite taxa of the Gamba Group and their
stratigraphic ages are summarized. Comparison with previous
studies (see especially tige 1) shows a wider svstematic and
stratigraphic spectrum, but also a poor documentation tor the
Cenomanian. Tn parg, however, this could be due to the fact
that some material, especialhy asmall collection ot turrilitds,

got lost at the transport from Nanjing to NMunich.

22 MU LA ARBA

In the only measured section at the Zala valley of Duela
area (Section V) all cephalopods origmate from the lower part,
trom a series ot thick Ly ers of limestone, with atotal thickness
of three and a half meters. This series 1s composed of a
calcarcous facies within the Gamba Group that can not be
compared directly with any sequence of the Gamba Group at
the type locality.

Idenoitied cephalopads:
Cymatoceras kayeans (NE16/2, see pll 1, hig. 2)
Mortonmceras (Morvtmaceras) oatevmedum (VY 1771, see pl. 2
fig. 4)
Mortomeeras (Mortomceras) pricer (VE 1571, see pl. 2, fig. 2)
Movtonceras (Movtonceras) vostratum (e.g, Vi 16/1, see pl. 2
fig 3)
Mortonceras (Devadoceras) bispmosum (N 1673, see pl. 2, fig.
1)
Mortoniceras (Denadoceras) devonense (e VE17/3, see pl. 3,
g, 4)
Goodballites procerum (VE17/2, see pl. 3, fig. 2)

tt should be noted that all ammenites belong to the subfamily
Mortoniceratinae which is rare in the Gamba area, indicating
that chis subfamily preferred a caleareous facies rather than
the mud-dominated siliciclastic facies of the typical Gamba

Group.

Age: Upper Albian.

Ammonites (Gamba Group)

Aconeceras (Aconeceras) sp.
Cymahoplites Sp.

Lemuroceras tibeticum N.Sp.

Callihoplites tetragonus

Callihoplites cf. glossonotus
Hysteroceras semileve

Mortoniceras (Mortoniceras) intermedium
Mortoniceras (Mortoniceras) pricei
Mortoniceras (Mortoniceras) rostratum
Mortoniceras (Deiradoceras) bispinosum
Mortoniceras (Deiradoceras) devonense
Mortoniceras (Durnovarites) kiliani
Goodhallites procerum

Goodhallites cf. gracillimum
Mantelliceras cf. mantelli
Mantelliceras lymense

Eucalycoceras collignoni

Toxoceratoides aff. royerianum
Tonohamites multituberculatus n.sp.
Helicancylus Sp.

Proturrilitoides Sp.

Cheloniceras (Cheloniceras) aff. buxtorfi

bouvilleiceras pustulosum

Parahoplites trautscholdi

pPleurohoplites (Pleurohoplites) robusticostatus N.sp.

Colombiceras (Colombiceras) cf. subpeltoceroides

Aptian Albian |Cenomanian
L | U L|MjU|L|M{U
| -

)

Fr =

Fig 50 Theanmmonies of the Gamba Group ar Gamba and Duela areaand thar serangraphie distribution,
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3. SYSTEMATIC DESCRIPTION

The classification ot the ammonoids follows the outline of
WRIGHT (1996) i Part L of the Treatise on Invertebrate
Paleontology (Mollusca 4, revised: Cretaceous Ammeonordea).
All originals are provisionally deposited in the collection of
the Bay erische Staarssammlung fiir Palientalogic und Geolo-
gic in Munich.

The measurements of specimens are given in millimeters,
The abbreviations are as tollows:

D = diameter

Wh = whorl height

Wb = whorl breadth

Wh/Wb = ratio of whorl height to whorl breadth
U = umbilical diameter

Fit_‘,[ll'CS il] p.II'Cl'IIhL’S'CS are Measurements as a pereentage of

total diameter.

The suture terminology is following Kuiivann & Wirn
MANN (1970):
= Internal lobe
U = Umbilical lobe
L = tateral lobe
E = External labe

Class Cephalopoada Cunirr, 1797
Subclass Nauuloidea Ao assiz, 1847
Order Nautilida Acassiz, 1847
Supertamily Nautilaceae br Bramnvitr, 1825
Family Nautilidae pr Bramwitte, 1825
Genus Pseudocenoceras Spath, 1927

Type species: Pscudocenoceras Lorgilliertianun (10" ORBIGNY
1840)

Pseudocenoceras . largilliertianion (" OreioNy, 1840)
(PL I, Fig. 1)

Material: Two isolated fragments from the higher part of
the Zongshan Formation (Section D).

Description: The specimens are tncomplete, no exact
measurements can be given. The maximum diameter will be
approximately 140 mm, the whorl section is hroad and well
rounded. The umbilicus is open, the umbilical wall nearly
vertical. The diameter of the umbilicus may be nearly 15% of
the tatal diameter. No sculpture is visible. The suture shows a
broad and shallow lareral lobe and is more or less straight across
the venter.

Discussion: The smooth shell, the open and steep
umbilicus, and the simple suture line show clearly that the
genus is Pscisdocenoceras. This genus has only few species, cight
are listed in Kummer (1956: 384f.). The fragments best
correspond with the type species, C. /Lzrgi//im'[lluzzmz. But in
contrast to examples of this species, the Tibetan specimens scem

to have a broader cross-section and the flanks are less flattened.

Occurrence: The genus Pscudocenoceras has heen
described in Europe from the Cretaceous of England to the

Crimea and also from the upper Cretaccous ot Libyva and the
southern USA. According to Wit DMANN & Se N IDER (1979;
654) P Largillhevtianum s a species of the Westeuropean
Cenomanman, but since then it has been reported also from
New Mexico (Cosran & Kinnepy 1994), The solated
fragments of the Gamba area have been samipled in sediments

of Maastrichtian age.

Familv Cymatoceratdae Seari, 1927
Genus Cymatoceras Tharn, 1884
Type spectes: Cymatoceras pseudoclegans (1ORBIGNY, 18+40)
Cymatoceras kayeanus (Bi ANtorD, 1861)
(Pl 1, Piw, 2)
1951 Cymatoceras kayer Brane,  CortiaNon: 13 (with svno-

nvmy ).
Material: Oneisolated fragment from Duela (Section V).

Deseription: The incomplete but nearly not deformed
specimen contams half a whorl of the phragmocon. The
measurements will be compared with those of a specimen of
comparable size, deseribed by Srenorer (1910: 1271,
specimen b) from the Cretaceous of South india.

b Wh Wh Wh/Wh U
V't 1672 82 46(0.56)  49(0.60) 094  8(C.10)
SPINGLHER (1910) 78 44.4(0.57) 44.5(0.57) 1.00  8.4(C.11)

‘the cotling 1s moderately involute, the external side broadly
rounded, the flanks are slightly flattened, the umbilical
shoulders narrowly rounded. Nearly no sculpture 1s visible,
only nearby the umbilical shoulder there exist first signs of
relatively broad ribs. The suture lines are slightly curved, they
show @ wide and shallow lateral lobe, hut cross the external
side more or less straight. The half whorl shows approximately

9-10 suture lines.

Discussion: The tight coiling and the first signs of ribbing
indicate thar the genus is Cymatoceras. Yhe tvpical ribs are
not visible, but according to SeenGrEr (1910: 128) they produce
‘erstin einem vorgeschrittenen Wachstumsstadium auch Ein-
driicke auf dem Steinkern'.

Within the genus Cymuatoceras there exists an excellent
carrespondence with the species C. kayeanus concerning the
measurements as well as the number and curvature of the suture
lines. C. kaveanus differs from the closely related species C.
raduatus (J. Sowerey, 1822) and C. albensis (" ORBIGNY, 1850)
especially in having more septa per whorl and contrary to the
species C. virgatus (SPENGEER, 1910) the suture lines run

straight across the venter.

QOccurrence: C. kayeanis has been described from the
middle and upper Albian of India and Madagascar. According
to Bassk (1931:9) the species has been found also in the lower
Turonian of Madagascar. The Tibetan specimen comes [rom
sediments of Upper Albian age.
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Subclass Ammonodea Zriti i, 1884
Order Ammonitida Acassiz, 1847
Suborder Ammonitina Fhyarr, 1889
Superfamily Haplocerataceae Zrriur, 1884
Family Oppeliidac H.Douvirn, 1890

Subfamily Aconceeratinae Seatis, 1923

Genus Acorceeras Hyarr, 1903
Subgcnus Aconcceras (Aconeceras) Hyarr, 1903

Type species: A, (Aconeecras) nasus (D'ORBIGNY, 1841)

Aconceeras (Aconeceras) sp.
(P1. 1, tig. 3, Text-fig. 6)

Material: One crushed and corroded specimen from the
Ganbadongshan Formation of the Gamba Group (Section A).

Description: The crushed specimen probably had a
diameter of less than 45 mm, but no exact measurements can
he given. The coiling is very involute with a small steep-sided
umbilicus. The whorl section is high and strongly compressed,
the flanks are distinctly flattened and the venter 1s fastigate.
There exist dense week striae on the flanks, which are sigmoidal
to slightly falcoid on the outer part. The surure line is highly
difterentiated with deep narrow trifid lobes (fig. 6).

u
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Frg. 60 Suture line of Aconeceras (Aconceeras) sp. (specimen At 65/1,
see abvo pl 1L tig. 3).

Discussion: Because of the mcompleteness and the bad
preservation of the specimen it seems somewhat uncertain if
the subgenus is A. (Aconeceras) or A, (Sanmartmoceras)
Bonagrei Ly, 1921, But the feeble ornament and the highly
differentiated suture line correspond better with A.
(Aconeceras). Kinnrpy & KiiNncer (1979: 117) give a list of
species referred to this subgenus, but the poor preservation of
the Tibetan specimen will not allow an exact identification with

one of them.

Ovccurrence: A. (Aconeceras) has been described widely
trom the Aptian and also the Lower Albian of western Europe,
the former USSR, Nepal, northern Africa, Madagascar, South
Africa and Australia. The specimen of southern Tibet is from
the Upper Aptian.

Superfamily Desmocerataceae Zirtet, 1895

tFamily Cleoniceratidae WHITEHOUSE, 1926

Genus Cymahoplites Svatii, 1922

Type species: Cymabaplites kerenskraus (BuwostOWsKY,
1902)

Cymahoplites sp.
(PL 1, Fig. 4, Text-fig. 7)

Material: One single specimen from the basis of the

Chaquicla Formation of Gamba Group (Section A).

Description: The somewhat corroded specimen has a
diameter of 50 mm. The coiling is rather evolute, the umbilicus
nearly 20 mm (0.40). The cross section is compressed, with
flat tlanks, a rounded umbilical edge and also a rounded and
somewhat flattened outer side.

‘the densc and thin ribs are projected forward on the lower
part of the tlank, they are sinuous and also slightly projected
forward on the external side. The ribs start with weak and
radially elongated nodes and branch often at the flanks. Also
some intercalatories exist. Passing to the outer side the ribs

ave slighty thickening but weaker again on the external side.

Plate 1

Frg. i Psendocenoceras att. fargilhertinnon (0°Orstany ); Section D (Zongshan Formarion, DI 147/1); x 2/3.

o Cymatoceras kayeanus (BUaxrorn); Section V (Gamba Group at Duela, VI 16/2), a: lateral view, b: frontal view; x [

Fig, %
Fig. 3 Aconceeras (Aeonceeras) spa Section A (Ganbadongshan Formaton of Gamba Group, At 65/1); x 1.
Fio. 4

o Cynahoplites sp. Section A (Chaquiela Formation of Gamba Group, Al 76A/2); x 1.

Fig. 5 Hyseeroceras senadewe Vlaas; Seetion A (Chaquiela Formation of Gamba Group, Af 84/1); x 2.

Ig. 60 Calliboplites tetragonis (Strei); Section A (Chaquicla Formation of Gamba Group, AF172/1); x 1.

Fig. 70 Calliboplizes b, glossonotus (St ) Secuion A (Chaquicla Formation of Gamba Group, Af 39/1)x 1.

lig. 8¢ Plenrohoplies (Pleurohoplites) yobusticostatirs n. sp.s Holotype (M 1/1); Section [ {Chaquicla Formation of Gamba Group); x 1.

Fig. 92 Plewrohoplites (Plewrohophites) robusticostatus nosps Paratype (Tf 173 Scetion T (Chaquicla Formation of Gamba Group); x 1.

4T
O

o L enunvoccras tbenaon n.ospa Flolotvpe (AL 18/1); Section A (Chaquicla Formation of Gamba Group)s a: fateral view, b: ventral view; v L

Pig Ll Lennroceras abetiamn nesp; Paratvpe (AF 184/1); Section A (Chaquichy Formation of Gamba Group); x 1.
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Frg. 72 Suture hne of Cymahophites sp. (specimen At 76A72, see also pl. 1 fig. 4)

The suture line shows some details (fig. 7), especially the
broad external lobe, the likewise broad trifid lateral lobe and
the much smaller and simpler umbilical lobes.

Discussion: The specimen s a tvpical Cynahoplies in
size, coiling, shape and espeaially in the sculpture. This genus
is very close to Lemnroceras Seati, 1942, which is according
to Jrrnrzey (1964: 80) 'a junior synonym of Cymahoplites'.
But already Casty (1961: 167) has pointed out some
morphological differences between the two genera. So in
Cymahoplites the ribs are weaker and the primary ribs are
directed more radially and not so ablique in the lower part of
the flanks.

The Tibetan species ditfers [rom all known species of
Cymahoplites. For example, in contrast to the tvpe species, C.
kerenskianies, the coiling is more evolute, the ribbing on the
outer part of the whorl is more dense, and the ribs are
commonly bifurcating at the lower flank while in €
kerenskianus the ribs are often singles. Probably the Tibetan
specimen 1s a new species, but because of its poor preservation
1t seems better to describe itin open nomenclature.

Occurrence: Ongmally the genus was thought to he of
Lower Albian or Middle Albian age (WriGHT 1957: 1.400), but
in a1 short revision by Casiy (1966: 551) ‘the Lower Albian
datung of Cymabophies' is conlirmed. Especially chere is an
assoctation with Leymerella tardefircara (L rie, i
D'ORBIGNY 1841), the index species for the lower Lower
Albian. The genus is best known from che former central (type)
and southern USSR Furthermore a 'septate fragment’ (Casiy
1961: 168) from England and some small, mostly fragmented
speaimens from Canada (Jirerzey 1964: pl. 24, fig. 10; pl. 26,

fig. 6, 10) have been described,

Genus Leniroceras Seatil, 1942

Ty pe species: Lemuroceras abuyense (Srair, 1933)

Lemuroceras tibeticun n. sp.
(P, Fig. 10, 11, Text-fig. 8)
Holotype: Af 18/1.
Dervivatio nominis: The name refers to the region where
the species was found.

Locus typicus: South Tibet, arca of Gamba, lower part
of section A.

Stratum typicum: Gamba Group, basal part of the
Chaquicla Formanon, probably within the range of upper

Lower Albian to lower Middle Albian.

Bragnosis: Lenuroceras with evalute coiling, subquadrate,

only shightly compressed whaorl section and dense ribbing.

Material: One good preserved and only a little carraded
specimen trom the basal Chaquiela Formation of the Gamba
Group (Section A). Another broken and somewhat crushed
specimen, probably the same species, is from the same section
and formation, from a level 150 m deeper in the Chaquiela

Formaton.

Description: The holotvpe (pl 1, fig. 10) consists of

almost one whorl. The following measurements can be given:

D Wh Wb Wh/Wb 8]
Af18/1 36 125(0.35) 12(0.33) 1.0 13(0.36)

The cothng 1s rather evolute, the whorl height increases
slowly. The whorl section is subquadrare, slightly compressed
with flat and semewhat converging tlanks and a tabulate
external side. The greatest thickness of the whorl is at the
disunctand slightly elongated umbilical tubercles. There exist
nine at the last half svhorl.

At cach umbilical tubercle three, somenimes only twa, ribs
are bundled. Somewhatirregularly between two bundles a fur-
ther rib is intercalated, starting at the lower part of the flank.
All ribs are slightly sinuous on the flanks and straight across
the external side. There are approximately 35 ribs on the last
half whorl. The suture line shows a prominent broad and deep
bifid fateral lobe (fig. 8).

The second specimen (pl. 1, fig. 1) is less well preserved.
The maximum diameter was approximately 50 mm but no exact
measurements can be given. Coiling, whorl section and type
of ornamentation seem to be identical with the holotype. Only
the umbilical tubercles and also the ribs are somewhat stronger.

But this ought be because of its later ontogenetic stage.

Discussion: The specimens belong to Lemuroceras, which
has close relationships with the genus Cymabophites Seart,
1922 (see there). Characteristics tor Lentroceras are the strong
ribbing and the obliquity of the clongated umbilical nodes.
Also the stow increase of whorl height is a feature of

Lemiroceras rather than of Cymahophies.

Within the genus Lennroceras the Tibetan material can not
beidenutied with one of the known species. The combination
of evolute cailing, subquadrate whorl section and dense rihbing

is unique and may be reason enough to establish a new species.
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Fig. 8: Suture hine of Lemuroceras tibeticrm n. sp. vhaolory pe,

specimen Af 1871, see also pl. 1, tig. 10).

The closest affinities exist to L. spathe Cor tiaNoN, 1949 and
L.sumbilicatiom CoLuicNon, 1963. The latter has been regarded
by its author as a variavon (subspecies?) of L. spathi (see
COLLIGNON 1963:97). L. spathi has a comparable dense ribbing
but a more involute coiling and a dearly more compressed
whorl section (see the measurements in Cor316NON 1949: 67).
In L. wmbilication the coiling is comparable w L. tibeticum
(U =0.34) but also the ribbing 1s less dense. Only in L. dubizm
CorrioNoN, 1949 the whorl secton (Wh/Wb = 1.0) 1s compa-
rable but this species has also a closer coiling and the ribbing
1s much coarser.

Occurrence: From L. tbetiensm only isolated specimens
exist from southern Tibet. The stratigraphic position is
presumably within the upper Lower Albian to lower Middle
Albian interval - in accordance with the known stratigraphic

range Of [hC genus.

Superfamily Hoplitaceae H. Douviiii, 18§90
Family Hophudae F Douvirtn, 1890

Subfamily Anahoplitinae Brisstrorrer, 1947

Genus Plewroboplites Sratii, 1921
Subgenus Plewvoboplites (Pleuroboplites) Seath, 1921

Type species: P (Pleurohoplites) renaixuanus (0ORBIGNY, 1840)

Plenrohoplites (Plewroboplites) vobusticostatus n. sp.
(P11, Fig. 8,9)
Holotype: H 1/1.

Derivatio nominis: The name refers to the strong ribs
which are unusual in the subgenus.

Locus typicus: South Tibet, arca of Gamba, section |

Stratum typicum: Chaquicla Formation of Gamba

Group, probably Upper Albian.

Diagnosis: P (Plewroboplites) with a relatively dense
nbbing. Ribs strong and rounded, crossing the external side
without interruption.

Material: From the Gamba Group section | (not measured)
tour specimens belong to the subgenus P. (Plewroboplites). Two
of them can be identified as belonging to a new species. Both
of these are preserved as external moulds of which casts have
been made.

89

Deseription: The holotype (pl. 1, fig. 8) has a maximum
diameter ol 46 mm. The coiling is rather evolute, the umbilicus
is 16 mm (0.35) wide. The cross section is compressed with
flattencd tlanks. The greatest thickness is at the umbilical
tubercles, the external side is fastigate. Due to poor preservation

no exact measurements can be given,

At the umbilical edge of the fast whorl arise 13 somewhat
clongated umbilical tubercles running oblique to the umbilical
edges At each two strong and rounded ribs start, the one cross
the flank straight, the other is conves at the inner flank and
straight on the outer flank. On the innermost part single ribs
without umbilical tubereles are sometimes intercalated. All ribs
bear strang tubercles which have a tendeney to be clavi. The
ribs are weakened at the external side but are not interrupred.

I'rom the suture line nothing is visible.

The second specimen (pl. 1, fig. 9) probably is an inner whorl
ot the same species, with a diameter of 32 mm. At this carlier
stage the coiling is the same, the umbilicus 11 mm (0.34). The
external side seems to be more rounded but is also subcarinate,
the ribbing is somewhar denser with more intermediate ribs.
The ribs are less straight and more flexuous and are also

weakened at the external side.

Discussion: The specimens have characteristics of both
subgencra of Pleuroboplites, P. (Pleurohoplites) and P.
(Arrhaphoceras) WaiTEHOUSE, 1927, The compressed whorl
scction and the persistance of the external tubercles are typical
ol P.(Pleuroboplites) but the ribs which cross the external side
without interruption are more a teature of P. (Arrhaphoceras).
This shows the close relavonship between both forms which
are regarded here as subgenera following WricHT (1957: 1,398
and 1996: 117) rather than two separated genera as listed by
Kenne oy & HaNe oo (1978: VIO).

Within P. (Plesroboplites) the ornamentation with strong and
rounded ribs, which cross straight the flanks and also the
external side without interruption, is quite different to all
known species. In the type species, P (P.) renauxianis, the ribs
are finer, concave and interrupted on the external side. P. (P.)
eprgons SPaTH, 1928 has also strong ribs. But this hardly
known species has a wider ribbing and a subtabulate external
side where the ribs alse arc interrupted.

Queeurrence: P (P.) robusticostatiss is known only from
the Upper Albian of southern tibet. The stratigraphic range
iv suggested only because this subgenus is constricted to this
periad of dme.

Subfamily Hoplitinae H. Douvitie, 1910

Genus Callihoplites Spatn, 1925

Tvpe species: Calliboplites catdlns (J. v C. SONERBY, 1827)

tn the lower part of the Gamba Group of section A more
than a dozen specimens of the genus Calliboplites are preserved
as crushed external moulds of which rubber casts have been
made. They are concentrated near the top of the Chaquicla
Formation of Gamba Group (Section A).
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Callihoplites tetragonns (SEFLEY, 1865)
(Pl. 1, Fig. 6)

1928 Callihophites tetragonus (Srriry) - Searii: 210; pl. 22, fig. 1-2,
9-10; pl. 23, tig. 11(2); text-fig. 66 (with synonymy).

Material: More than half a dozen of the mentioned
specimens of Calliboplites belong to this species.

Description: Exact measurements can not be given. The
maximum diameter was almost 50 mm. The cothng 1s
moderately evolute, the external side seems to be rounded.
There are strong umbilical wbercles, 12-13 per half whorl.
From cach tubercle arise 2-3 ribs, which cross straight or
shghtly flexuous the flanks. Often two are looped and end at
ventrolateral tubercles, which are somewhat clavi. Of the suture
line nothing 1s visible.

Discussion: Size, cotling and sculpture are typical for the
genus Callihoplitcs, which is very similar to Drnorphophies
SpatH, 1925 but can be distinguished by means of its slightly
rounded external side. Within Calliboplites a complete
correspondence is seen to C. tetragonus, especially to C.
tetragonus var, vilgars SpatH, 1928 (p. 212; pl. 22, fig.1).
Characteristic is the throughout coarse ornamentation, the
short and only very slightly falcoid ribs and the prominent
inner and outer whercles. Also C. anritus (J. Sowergy, 1816)
has a coarse ornamentation, but the costation of this species
seems to be more regular and the outer tubercles are all 'claw
parallel to the ventral edges' (Sparh 1928: 212).

Occurrence: C. tetragonus has been described from the
Upper Albian (dispar Zone) of southern England.

Calliboplites cf. glossonotus (SErLEY, 1865)
(Pl 1, Fig. 7)

Material: Nearly half a dozen of the referred specimens
ot Calliboplites are closely related to C. glossonotus.

Desceription: The diameter is approximately 50 mm, the
coiling rather evolute. An exact reconstruction of the cross
section and exact measurements are not possible. The sculpture
consists of dense and somewhat sigmoidal ribs, strong
umbilical nodes, 13-14 per half whorl and smaller outer
tubercles. Nothing is visible ol the suture line.

Discussion: The specimens can be compared best with
C. glossonotus (sec Spati 1928: 223; pl. 23, fig. 2; text-fig. 72,
with synonymy), but this species is poorly known. Contrary
to the specimen figured by Seatiy, the Tibetan material seems
to be more evolute, the whorl height is increasing slower and
the costation is somewhat more irregular. As nothing is known
about the variability of the species the identification is

uncertain. However, these specimens are different from C.
tetragonus, deseribed above, in its relatively fine and dense
ribbing as well as in the smaller outer tubercles.

Occurrence: The species C. glossonotus is known from
the Upper Albian of southern England. A taxon called
‘Calliboplites cf. glossonotus (Seriry) Seati’ 1s mentioned also
from the Kirchrode I borehole, northern Germany (Wirnpmann &
OwWEN 2001: 167).

Superfamily Acanthocerataceae GRossouvee, 1894
Family Brancoceratidae Spar, 1934

Subfamily Brancoceratinae Spath, 1934

Genus Hysteroceras Hyatr, 1900

Type species: Hysteroceras varicosim (J. DE C. SOWERBY, 1824)

Hysteroceras semileve Haas, 1942
(Pl 1, Fig. 5)

1942 Hysteroceras semileve, forma typica ~ Haas: 42; pl. 5, fig. 19;
pl. 7, fig. 8-11; rext-tig. 5¢, 5h.

1942 Hysteroceras semileve var. sparsicostata — Haas: 44; pl. 5, fig.
22; pl. 7, fig. 13; text-fig. 5g-h.

1968 Hysteroceras semuleve Haas - Rinz: 63; pl. 11, fig. 6; text-fig.

22p-h.

Material: More than a dozen specimens of the genus have
been found in one level at the top of the Chaquiela Formation
of Gamba Group (Section A), some of which can be identified
at species level.

Description: All the specimens are small (diameter ma-
ximal 20 mm) and crushed, therefore no exact measurements
can be given. The coiling is rather involute with a shallow
umbilicus and steep umbilical walls. The flanks are flattened
and the outer side 1s keeled. There exist broad flattened ribs,
starting out almost in pairs, rarely as single ribs at small
umbihical nodes. The ribs are very weak at the lower flank but
strong at the outer side where they are projected somewhat
forward. Per half whorl there are 14-15 ribs between which
the intercostals are somewhat smaller. Of the suture line not-
hing is visible.

Discussion: The micromorph specimens are clearly
related to the genus Hysteroceras from which Spathiceras
WHITEHOUSE 1927 can be regarded as a junior synonym
(Coorer & KENNEDY 1979: 267). The rather involute coiling,
the number of broad ribs and there projection at the ourer
flank have the best correspondence with H. semuleve and its

Plate 2

Fig. 1 Mortomceras (Deradoceras) bispimosun (Searit); Section V (Gamba Group at Duela, VI 16/3); a-b: lateral views, et ventral views x 2/3.

Fig. 20 Mortoniceras (Morvtonceras) pricei (Seath); Section V (Gamba Group at Duela, VE 15/1); x 2/3.

Fig.

.

Fig.

o Mortonceras (Mortonceras) rostratum (J. SOVERBY ); Section V (Gamba Group at Duela, VI 16/1); x 2/3.
Mortomceras (Mortomceras) miermedno Seath; Section V (Gamba Group at Duela, Vi 17/1); x 2/3.
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var. sparsicostata. The most closely related species, H.
proporgram Haas, 1942, may be distinguished by 1ts weaker
ribs which are also straight and not disuncedy sigmoidal.
Occurrence: fLsenileve (including several 'varieties') has
been described from the Upper Albian of Madagascar and

Switzerland.

Subfamily Mortomeeratinac H. Douvier e, 1912

Genus Mortoniceras MEex, 1876
Sulwgcnua Mortoniceras (Mortoniceras) Nitrk, 1876

Type species: M. (Mortonceras)yvespertinnn (MORTON, 1834)

Mortoniceras (Mortoniceras) mtermedinm SPATH, 1932
> o
(PL. 2, Fig. 4)
1971 Mortonrceras (Mortomceras) pricer dft. mterniedums Siati -
Rixz: 596; plob, fig. 1, 2(2); pl. 7, Hg. 25 teat-fig. 51, 7f (with

svnonymy )

1995 Mortomceras (Mortoniceras) pricer mtevmedum SPATIL —

Wi DMANN & Diukk: 21, tigs. 3 B-C, 4 A (with synonymy).

Material: Onespecimen from the calcarcous facies within
the Gamba Group at Ducla (section V).

Pescription: The well preserved specimen is somewhat
broken and flattened. The diameter was approximately: 180
mm. The coiling 1s very evolute and the whorl section

compressed but no exact measurement is possible.

On the inner whorl there is a somewhat irregular alternation
of the dense ribs, bifurcating at wmbilical nodes or intercalating
on the lower part of the flank. All ribs have small lateral
tubercles and higger ventrolateral ones. On the outer whorls
the simple straight ribs are more distant, mostly beginning at
umbilical nodes or starting at the lower flank, always with small
lateral and heavy ventral tubercles. No details of the suture
line are visible,

Discussion: The best agreement exists with A
(Mortonicerasy mtermedinm in size, coiling and the sculpture
with straight tuberculate ribs, closer at the inner wharls and
more distant at the later stages (see number and direction of
ribs by Seatir 1932: pl. 38, fig. 5 for a smaller specimen and
Ri~nz 1971: plo 6, fig. 1a for alarger one).

tn the interpretation of Searn (1932: 392) and later authors,
MM ietermedumis only a subspecies of M. (Mortontceras)
pricer Seari, 1922 and a transitional form to 3. (Darnovarites)
kiliane (Easswitz, 1904). But from the first it could be
distinguished for example by the precence of weak lateral
tubercles (sec alsa discussion there), whereas the latter 1s not
consistent with the definition of the subgenus treated here,

especially because of its quadrituberculation.

Occurrence: M. (M) mtermedinm has been deseribed
from the Upper Albian of South England, Madagascar, Vene-
7ucla and also from the Nigaze Group of South Tibet. The

species may be restricted o the mflatim Zone.

Mortoniceras (Mortoniceras) pricer (Spath, 1922)

(PL. 2, Fig. 2)

tal
1994 Mortonrceras (Mortonceras) pricer (Seate, 1922) = KENNII
et al.: 1109, hiyg. 8-9, 10.6 (with synonymy).

Material: One specimen of nearly half a whorl from the
calcareous facies within the Gamba Group at Ducla (Section
V).

Description: The maximum diameter has been
approximately 180 mm, the exact whotl section can not be
reconstructed. The strong ribs are most simple, somewhat
irregularly alternating long and sharter ones, or rarely also
bifurcating at umbilical nodes. The long ribs start all at radially
clongated umbilical tubercles. All ribs are very slightly faleoid
on the flank but stronger projected forward at the outer
shoulder. They all bear ventral nodes. Only some details of
the suture line are visible.

Discussion: The specimen agrees well with A/
(Mortoniceras) pricer as deseribed by Seatt (1932: 3914f.) and
others, Al (M) priceris closely related wo AL (Mortoniceras)
mtermedinm Sratii, 1932 (see discussion there). But in contrast
to this spectes M. (M) pricer has a denser ribbing on the outer
whorl and more sinous ribs, Also it lacks lateral tubercles and
the umbilical tubercles are ontogenctically longer prominent.

Occurrence: M. (M) pricei 1s widely distributed and
known trom western Europe, Poland and the former USSR,
as well as from northern Africa, Nigeria, Madagascar, Texas
and Venezuela. The species is restricted to the lower Upper

Albian (inflatim Zonc).

Mortoniceras (Mortonmiceras) rostratum (J. SOWERBY, 1817)
(P1. 2, Fig. 3)

1985 Mortonceras (Subschloenbachia) rostration (J. SOWERBY 1817) —

Inater & Styeb-Exiani: 96; pl. 3, fig. 2 (with synonymy).

1998 Mortomceras (Subschlocnbachia) vostratum (J. SOWERBY, 1817) -

Kinnt oy et al: 17, figs. 9-11, 13-18 (with synonymy).

1998 Mortonceras (Mortamiceras) rostratyunt (SOWERBY, 1817) —

Marstmoro et al: 176, figs. 4-7 (with synonymy).

Muaterial: Two solated specimens from the calearcous

facies within the Gamba Group at Duela (Section V).

Description: The hetter preserved specimen has a
diameter of 115 mm. The coiling is evolute, the umbilical
diameter 43 mm (0.37), the whorl section can not be measured
because of sccondary flattening. The ribs are first close, sim-
ple or branching at the umbilical edge. After a diameter of
nearly 60 mm the ribs become stronger and distang, finally
there are 1 ribs per half whorl. All ribs are tuberculate, on the
inner whorl thev mav be quadrituberculate, later on they are
clearly trituberculate, with small umbilical and lateral and pro-
minent ventral nodes, the latter developing to be clavate. Only
few details of che suture hine are visible.

Discussion: Thereis good correspondence with 3. (A1)
rostratiom in measurements (see SpatH 1932: 401) and
development of the sculprure, Especially the rapid formation
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of distant single ribs 1s characteristic and the best argument o
distinguish the specimens from Mortoniceras (Mortoniceras)
mflatun (J. Sowirny, 1818).

Occurrence: M. (M) rostratum has been described from
the Anglo-Paris basin, Flungary, former southern USSR, and
central Iran as well as Angola, Madagascar, Japan and Texas.
The species is restricted to the uppermost Albian (dispar Zone).

Subgenus Mortonceras (Derradoceras) vaNn Horren, 1931

Type species: M. (Defradoceras) prevostration SPATH, 1921

Mortoniceras (Derradoceras) bispinosum (SpaTh, [921)
(PL. 2, Fig. 1)
1975 Mortomiceras (Dewvadoceras) bispimosum (Seath, 1921) — Fok-
sTER: 228; pl. 12, fig. 2, 5; text-fig. 73 (with synonymy).

Material: One specimen from the caleareous facies within
the Gamba Group at Duela (Section V).

Description: The specimen consists of more than half a
whorl and is nearly not crushed, so that some measurements
can be given. These are compared with those of the type species
(Seati1 1921 285) as [ollowing:

D Wh Wb U
SPATH 1921 148 (0.32) (030)  (0.44)
Vf 16/3 134 42(0.31)  39(0.29) 61(0.46)

The coiling is evolute, the whorl section subquadrate. The
ribs are strong, more or less alternate simple or bifurcating at
strong umbilical nodes. All ribs bear external tubercles. On
the outer side there are 19 ribs at a half whorl. This is some-
what more than in the two complete specimens figured by
ForsTER (1975: pl. 12, fig. 2, 5), but these are of a smaller size.
Only some details of the suture line are visible.

Discussion: Coiling, measurements and sculpture agree
very well with the data given by Spath (1921) for a specimen
of Zululand and two specimens of southern Mozambique,
described by FORSTER (1975). M. (D.) bispinosum 1s most
similar to the type species 3. (D.) prevostratum (SpaTH, 1921).
This species is distinguished [rom A (D.) bispinosiom by the
coarser ribs and the umbilical nodes being situated higher on
the flanks. But one should note that according to FOrsTIR
(1975: 229) there exist transitional specimens between the two
species.

Occurrence: M. (D.) bispinosum has been deseribed so
far from the lower Upper Albian of South Africa, southern
Mozambique and Madagascar.

Mortoniceras (Detradoceras) devornense SPATH, 1933
(Pl 3, Fig. 4)

1971 Mortoniceras (Derradoceras) devonense SpaTH — ReNz: 605,
pl. 10, fig. 1; pl. 11, fig. 2; text-fig. 6a, 6b, 7d, 7k (with
synonymy).

Material: Three specimens from the calcareous facies
within the Gamba Group at Duela (Section V), in one ol which
the identification is somewhat uncertain.

93

Description: The specimens are incomplete and
somewhat crushed, therefore no exact measurements can be
given. The best preserved specimen (pl. 3, fig. 4) had a diameter
of approximately 140 mm and a subquadrate whorl section, a
little higher than wide. Atfirst nearly all ribs are bifurcating at
the umbilical nodes which are somewhat elongated radially.
Later on single ribs are sometimes intercalated. All ribs bear
external nodes, slightly projected tangentially. The suture line
is nearly invisible.

Discussion: The specimen is matching M. (D.) devonense
in coiling, whorl section and sculpture. Especially thereis some
similarity with the variety compressa deseribed Irom southern
England (Spath 1932-33: 420; pl. 39, fig. 1). M. (D.) devonense
can be distinguished from the closely allied species AL (D.)
bispinosum (Seatd, 1921) by the whorl height which is in-

creasing faster, and the projection of the external nodes.

Occurrence: Al (D.)devonense is known from the Upper
Albian of western Europe, South Africa and Venczuela. In Eng-
land and France the species is restricted to the lower Upper

Albian (mflatum Zone).

Subgenus Mortoniceras (Durnovarites) SPATH, 1932

Type species: Mortoniceras (Durnovarites) pc'rz'nf/am ”
(SPaTH, 1922

Mortoniceras (Durnovarites) kiluanz (LAassw1Tz, 1904)
(PL. 3, Fig. 1)

1932 Mortomceras (Pervinguerta) kiduni (1 Asswitz) — SPATH: 408;
pl. 38, Tig. 1, 2; pl. 42, fig. 15 pl. 47, fig. 1; text-tig. 140 (with

synonymy).

Material: Oneisolated specimen, found several meters out
of section G in the same facies of the Chaquiela Formation of

the Gamba Group.

Description: The diameter was something less than 100
mm, the coiling is rather evolute. No exact measurements can
be given because the specimen is somewhat crushed. The
section is subrectangular with parallel flanks, broad and keeled
external sides and a deep umbilicus. The ribs are mostely
bifurcating at the umbilical edge. They bear four wbercles:
umbilical, lateral, marginal and external. At a diameter of
approximately 65 mm there exist 21 ribs and 11 umbilical nodes
per half whorl. The suture line is not visible.

Discussion: In coiling, cross section and sculpture the
specimen is a typical Al (D.) kiiant. The holotype of this
species has the same number of ribs and umbilical nodes at a
comparable size (see SpaTH 1932: text-fig. 140). According to
SpaTH (op. cit: 408) M. (D.) kiliani may 'be somewhat
transitional' to Mortoniceras (Dirnovarites) pachys (SEELEY,
1865). But from this species AL (D.) kiliani can be distinguished
because it 1s less densely ribbed and has a more inflated cross

section.

Occurrence: M. (D.) kiliani has been described from the
Upper Albian of Texas and Southern England. It is also
mentioned from Poland (see MarciNtowskl & WIEDMANN
1990: 88).
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Genus Goodhallites Spatr, 1932

Type species: Goodhallites goodhalli (J. Sos ke, 1820)

Goodbhallites procesum (van HorreN, 1942)
(PL. 3, Tig. 2)

1942 Letheceras procenion nosp, = van Hot ey 1464 text-hg. 162-
163.

Material: One fragmentary specimen from the calearcous
facies within the Gamba Group at Duela (Secuon V).

Description: The hroken and crushed specimen has a
diameter of approximately 80 mm, the whorl section cannot
be reconstructed exactly. The coiling 1s relauvely involute
(umbilical diameter approximately 25 mm). The ribs are
straight to slightly sinvous. They start at small umbilical
tubercles or are intercalated on the flanks. They get wider to
the outer side and terminace before reaching the keel i heavy
nodes. Only some relies of the suture hine can be seen.

Discussion: Size, coiling and presumed whorl section,
with a little bit convergent flanks, and sculpture are tvpical of
Letheceras van Horpex, 1942, which is regarded as ajunior
synonym of Goodballites by WriGHT (1996: 142).

Within this genus the best match 1s tound with G. procerum
in size, involuton and number of ribs per half whorl (15-16).
There are some species very similar to G. proceriem, especially
G. densicostatum vaN Horrrn, 1942 and G. proxmnion vaN
Horren, 1942, The first can be disanguished from G. proceriom
by the greater number of ribs per half whorl (20), the latter by
the slender ribs and the smaller external nodes which become
more clavate.

Occurrence: G procerm has been described only trom

the lower Upper Albian of Zululand (South Africa).

Goodhallites of. gracilliniem (Kossmat, 1895)
(PL. 3, Fig. 7)

Material: Four specimens from the uppermost part of the
Chaquicla Formation of Gamba Group (Scction A).

Description: All specimens are erushed and mostely
incomplete, so that exact measurements can not be given. The
maximum diameter has been approximately 55 mm. The coiling
is rather evolute, the whorl height inereases rapidly. The flanks
are flattened, the outer side 1s keeled. Most of the ribs are

starting in pairs or as single ribs from disuncuve umbilical

tubercles, but also some secondary ribs begin higher on the
flanks. All ribs are widening at the outer flank and end in broad
ventrolateral nodes. At first the tibs are straight and nearly
interrupted on the midflank, but later on thev are falcoid and
externally projected forward. Of the suture line no details are
visible.

Discussion: The best correspondence is found with G.
gracillimim, aform which was compared by Seatii (193+4:472)
with the inner whorls of the subgenus Mortoniceras
(Detradoceras) vax HotreN, 1931, but belongs to Goodhallites
according to FORSTFR (1975: 240). He regarded this genus as a
subgenus of Prohystevoceras Searn, 1921 as WriGHT (1957: L
406) has done previously.

Because of the crushed and incomplete preservation the
species identification seems not quite sure. Especially the
closely related species G. besakatrense CorrioNoN, 1963 can
be distinguished only due to its more compressed cross section
and the more straight and slightly broader ribs.

Ovccurrence: The species G. graallimum is known from
the Upper Albian of southern India, southern Mozambique,
and somewhat questionable from South Africa.

Family Acanthoceratidae DE GRONSOUVRE, 1894
Subfamily Mantelliceratinae Hyart, 1903
Genus Mantelliceras Hyart, 1900

Tyvpe species: Mantelliceras mantelli (J. Sowersy, 1814)

Of this genus exist four specimens, two cach of sections B
and G of the Ganbacunkou Formation of the Gamba Group,
but only the two specimens of section B can be identitied on

species level,

Mantellhiceras of. mantelli (J. SOvErByY, 1814)
(PL 3, Fig. 6)

Material: Oneisolated fragment of nearly half a whorl of
the phragmocone from section B (Ganbacunkou Formation

ol Gamba Group).

Description: The slighdy distorted specimen had a
diameter of approximately 45 mm. The coiling i1s moderately
involute, the whorl section somewhat depressed with flattened
flanks and ventral sides. The sculpture consists of 16 alternating
long and shore ribs with umbilical, lower and upper

Plate 3

Fig. 1o Mortoniceras (Durnovarites) kiliaonr (Lasswi12); Secvon G (Chaquiela Formanon of Gamba Group, Gf 16/1); a: frontal view, b: lateral

view; s .

Fig. 20 Goodballites procerion sas Hotres; Seetion V' (Gamba Group at Duela, VEI17/2); x 1.

Ig. 3 Fucalycoeras collignont (Faski ), Secnon B (Ganbacunkou Formauon of Gamba Group, Bt 74/1), x |.

Fig. 4 Mortouceras (Devadoceras) devonense Seatin Seetion V (Gamba Group at Duela, VE17/3), x 1.

Figo 50 Mantelliceras lymense (Seari); Section B (Ganbacunkou Formartion of Gamba Group, Bf 3171); a: ventral view, b: lateral view; s 1

Fig. 60 Mantellceras et omantelle (). Sosarpy ); Section B (Ganbacunkou Formation of Gamba Group, Bf 35/1); a: ventral view, b: lateral views v L

T 70 Goodhalliees ot gy acllonion (Kossyiat)y; Section A (Chaguicela Formation ot Gamba Group, At 150/1), x 1.
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ventrolateral tubercles. No lateral tubercles are visible, perhaps
due to corrosion. The suture lines are well preserved.

Discussion: The specimen is clearly a Mantelliceras. The
closest similarity is found with the type species M. mantell
because of its small size and coiling, the slightly depressed
whorl section and the density of the ribs. But there is a Tittle
difference in tuberculadon (lacking of lateral tubercles) and
the preservation is too poor; so the determination can not be
sure.

Occurrence: M. mantelly is the index species for the
lowermost standard zone of the Cenomanian and has a
widespread distribution in Eurape, Africa and Asia as stated
by ImMmet & Sevep-Enamt (1985: 99), KinNiby et al. (1986:
27), and Eaiser (1987: 103).

Mantellweras /ynzc'nsv (SraTit, 1926)
(DL 3, Fig. 5)
1986 Viantelliceras lymense {(Searn) - Kinseoy, JuioNer & WRiGHT:
27 fig. Sa-f; hig. 6d-¢; tig. 16e-f (with synonymy).

Material: One moderately preserved fragment, a quarter
of a whorl of a phragmocane from section B (Ganbacunkou
Formation of Gamba Group).

Description: The diameter of the specimen was
approximately 100 mm. Exact measurements are not possible.
The whorl sectian is subrectangular, slightly wider than high,
with flattened flanks and a tabulate venter. The umbilical wall
is vertical. The ribs, regularly long and short, are coarse and
straight. There are only strong elongated umbilical nodes and
rather weak upper ventrolateral tubercles. Parts of the suture
are preserved.

Discussion: The specimen can best be compared with M.
lymense, a synonym of Mantelliceras costatum (MaNTELL,
1822) (which is invalid due to homonymy) according to
WrictT & KinNipy (1984: 102). The whor! section, the
straight and coarse ribs and especially the rare tuberculation
are important pomts for this identification.

Occurrence: M. lymense 1s widespread in the Lower
Cenomanian of western Europe, the Central Iran and Tunesia.

Subfamily Acanthoceratinae i GROSSOUVRE, 1894
Genus Eucalycoceras Spatii, 1923

Type species: Fucalycoceras pentagonum (JURES-BROWNE,
1896)

Eum/_]’c'oa'ms t‘o//zgnum (Fapre, 1940)
(PL 3, Fig. 3)
1972 Fucalycoceras (Fucalycoceras) collignony (FABRE) - Tiion ¢
85; pl. 27, tig. 7 (with synony my).
Material: Four specimens from the genus are from the
upper part of the Ganbacunkou Formation of Gamba Group

(Sccton By, but only two crushed fragments can be identified

at the species level and belong to here.

Description: The better preserved specimen has a
diameter of approximately 75 mm, but no exact measurements
can be given. The coiling is moderately involute, about half of
the previous whorl being covered. The whorl section can not
be reconstructed exactly but was probably compressed with

flattened flanks.

There are long ribs, seven on the last quarter of the wherl,
which arise from sometimes elongated umbilical tubercles and
pass across the flank with gentle flexing. Thev are separated
by oncor almost two interealated vibs of quite irregular length
starting from below mid-flank. At first all ribs are bearing
distinet lower and upper ventrolateral tubercles, which will
belost at the end of the wharl. Sometimes there are indications
of siphonal tubercles. The sutures are not visible even at the
better preserved specimens.

Discussion: Coiling and sculpture are typical for the
genus Fucalycoceras. The density of the ribs and the clavate
form of the venwrolateral tubercles are most similar to E.
collignom. From this species the rather similar type species E.
pentagonim is separated in having more flattened ribs with
smaller interspaces. Also there is some similarity to E.
gothiciom (Kossmat, 1895), but this species can be distinguished
from E. collignoni by the strong projection of the umbilical
tubercles into the umbilicus.

Ovccurrence: E. collignoni has been desceribed previously
only from the Upper Cenomanian of SE-France.

Family Collignoniceratidae WricHT & WRIGHT, 1951
Subfamily Texanitinae COLUGNON, 1948
Genus Submortoniceras Seatt, 1926

Tyvpe species: Submortoniceras woudst (SPATH, 1921)

Submovrtoniceras tenmcostulatun: COLLIGNON, 1948
(Pl 4, g 1)
1970 Submortomceras temcostulatum Corn . - COLLIGNON: 44; pl.
176, tig. 2317 (with synonymy).

Material: Two isolated specimens from the upper part of
section CA (middle Zongshan Formation), one of which 1s
poorly preserved and corroded, the other is a well preserved
phragmocone.

Description: From the better preserved specimen the
following measurements can be given:

b Wh Wb
CAI74/1 112 46(0.41) 37(0.33)  1.25

Wh/Wh U
35(0.31)

The coiling 1s moderately evolute, the whorl heightinereases
rapidly. The whorl section is compressed with flattened flanks
and external side, and an overhanging umbilical wall. The
pentatuberculate ribs are dense, starting simple or bifurcating,
at strong umbilical tubercles. They pass across the flank slightly
prorsiradiate and end on clavate external tubercles.
Additionally seak lateral, submarginal and marginal tubercles
exist. The ornament seams ta be attenuated on the outer whorl.
The sutures are not distinct but appear to be of normal

texanitd tvpe.
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Discussion: The tight coiling and ornamentation,
especially the attenuation ol the latter on the outer whorl, show
that the specimens belong to Submortoniceras. The compressed
whorl section and the fairly narrow umbilicus is most similar
to S. tennicostulatum. As discussed broadly by Kennipy &
KLINGER (in KENNEDY, KaUuFFMAN & KLINGER 1973: 103) and
KLiNGER & KENNEDY (1980: 253H.) this species may be included
as ajunior synonym in the type species S. woodst, but tll now
this is an unresolved problem.

QOccurrence:S. tenuicostulatim has been described trom
the middie Campanian (Zone of Pachydiscus grossouvrer) of
Madagascar.

Suborder Auncyloceratna WirDaann, 1966
Superlamily Ancvlocerataceae Gitt, 1871
Family Ancyloceratidae Girt, 1871

Subfamily Hehcaneylinae Hyart, 1894

Genus Toxoceratoides SPATH, 1924

Tvpe species: Tovoceratowdes royertanm (D'ORBIGNY, 1842)

Toxoceratoides aff. royerianum (D"ORBIGNY, 1842)
(PL. 4, Fig. 6)

Material: One fragment from the middle part of the
Ganbadongshan Formation of Gamba Group (Section A). For
the most part it is only a cavity in a concretion from which a
cast was made.

Description: The fragment consists of a part of the nearly
straight shalt and the beginning of the hook. The whorl section
of the shaft is subcircular, the hook s somewhat compressed
and subrectangular. On the shaft the prorsiradiate ribs are
alternatively primaries, with weak umbilical, and stronger la-
teral and external nodes, and weaker nontuberculate
intercalatories. Between the umbilical and fateral tubercles and
also between the latter and the external ones, the primary ribs
may be looped. On the hook the tuberculation of the ribs
disappears, the external tubercles at last. OI the suture line
nothing is visible.

Discussion: The alternation of strong tuberculate and fine
nontuberculate ribs is tvpical for Toxoceratoides, contrasting
the closely allied Helicancylus Gass, 1869 and Tonobanutes
SPATH, 1924 (sce there).

A hist of species belonging to Toxoceratoides is given by
KLINGER & KENNEDY (1977: 307) and AGUIRRF URRETA (1986:
296[.). The best correspandence is seen in the tyvpe species 7.
royerianim, especially the very regular alternation of primaries
and intercalatories, the looping of the primary ribs on the shatt
and the rapid expansion of the whorl on the final hook. But
contrary to the French type species, the whorl section 1s
compressed in the Tibetan specimen and not depressed and
also on the final hook the umbilical tubercles disappear (see
the neotype of T. royerianin in Casey 1961: 791, and text-fig,
30a-c).
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QOccurrence: The genus Toxoceratordes ranges from the
Upper Barremian to the Upper Apuan and s known from
Lurope, California, Mozambique, South Africa and Patagonia.
The Tibetan specimen is from the Upper Aptian.

Genus Tonobamites SpatH, 1924

Tvpe species: Tonohamites decurrens Spatn, 1924

Tonohamites multtuberculatis n. sp.
(DL 4, Fig. 3, 4)
Holotype: AL71/8.

Derivatio nominis: The name refers to the numerous
and tong persisting nodes, which are unusual for the genus.

Locus typicus: South Tibet, arca of Gamba, section A.

Stratum typicum: Gamba Group, middle level of the
Ganbadongshan Formation, Upper Aptian.

Diagnosis: Tonohamites with regular trituberculate ribs
on the whole shaft.

Material: Two specimens from a middle level of the
Ganbadongshan Formation of Gamba Group (Section A).

Descripuion: The holotvpe (pl. 4, fig. 3) is a nearly
complete and only slightly crushed specimen, existing as a
cavity 1n a concretion, from which a cast was made. The se-
cond specimen (pl. 4, fig. 4), also a cast, is less complete and
somewhat more crushed.

The coiling 1s toxoceratid in the sense of AGUIRRE URRETA
(1986: 282, tig.7). The holotype has a maximum height of 47.5
mim. The whorl section of the shalt is somewhat ovaid, on the
hook becomes subcircular. The broadly rounded ribs are
straight on the initial spiral and shghtly prorsiradiate on the
shalt. There are 5-6 ribs within a distance equal to the whorl
height.

On the carly spiral and on the shaft all ribs bear small and
rounded umbihical and lateral tubercles. Where the external
side can be seen, there exist also a row of external tubercles, so
the species is - at least at imes - trituberculate. At the beginning
ol the hook the lateral and external wbercles disappear and
only some ribs still bear weak umbilical nodes. O the suture
line nothing is visible.

Discussion: The generic allocation of the specimens is
somewhat difficult as they share characteristics of Tonohamites
and Helrcancylns Gags, 1869. The presence of erituberculate
ribs on the shaft would be characteristic for Helicancylus, but
contrary to this genus the tubercles are always very weak. Also
the broad and rounded ribs which are [lattened on the final
hook are leatures of Tonohamutes rather than of Helicancylus.

Within the genus Tonobamites the frequent and regular
tbercles are unusual and can not be compared with any known
species.

A species of some similarity is T. acquicingulatus (VON
KOENEN, 1902), some ol its ribs 'in the early stage ... bear
siphonal, lateral and umbilical tubercles' (Acuikrr URRETA
1986: 310). But this tubercles also disappear earlier than in the
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Tibetan species. Also the interspaces between the ribs are wi-
derin T. acquicingulatus which bas only 4 ribs within a distance
cqual to the whorl diameter contrary o 5-6 in 1. multi-
tuberculatus.

Occurrence: T.multituberculatus is known only from the
Upper Aptian of southern Tiber. The stratigraphic position 1s
fixed because the species is associated with C. (Cheloniceras)
aff. buxtorft (Jacos, in Jacos & Tostrk 1906), Colombiceras
cf. subpeltoceroides SiINzow, 1907, and Paraboplites trautscholdi
(SIMONOVITSH, BASEVITSH & SOROKIN, 1876).

Genus Hc'/zmm'y/ns GABe, 1869

Ty pe species: Hu/[mn(y/us acquicostatis (GABB, 1864)

Helicancylus sp.
(Pl 4, Fig. 5)

Material: One fragment from the nuddle part of the
Ganbadongshan Formation of Gamba Group (Section A). It
is preserved as a cavity in a coneretion from which a cast was

made.

Pescription: The fragment 1s a 34 mm long part of a
shightly curved shate. The whorl section 1s suberreular. There
exist 15 prorsiradiate ribs of equal size, approsimately six ribs
are present per whorl height. All ribs bear umbilical, lateral
and ventral wbercles of variable strength. Of the suture line

nothing 1s visible.

Discussion: The specimen is clearly a Helrecancylus. trean
be distinguished from the closely allied Toxoceratotdes Srati,
1924 by the total lack of nontuberculate intermediate ribs and
from Tonobanutes Seatn, 1924 by the presence of strong
tubereles on every rib. A recent hist of species attributed to
Helcancylus s given by Acuirre UrreTa (1986: 284). But due
to its fragmentary preservation the Tibetan specimen can not

be assigned to one of them.

Ovccurrence: The genus Helicancylus has been described
from the Aptian of southern England, northern Germany and
Switzerland as well as from California (type species), Patagonia
and - somewhat questionable - Antarctica.

Superfamily Turrilitaceae Gu, 1871

Family Turrilitidac Gitt, 1871

Genus Proturrihitoides BREISTROETER, 1940

Ty pe species: Proturrilitoides asticrianis (D' ORBIGNY, 1842)

Proturrilitoides sp.
(DL 4, Fig. 13)

Material: One incomplete specimen, an external mould
from the Chaquicla Formation of Gamba Group (Section I).

Description: The Iragment is 15 mm high, the coiling
loose, the apical angel is large (nearly 55%), the whorl section
can not be reconstructed exactly. The oblique and non
tuberculate ribs are strong, simple and flexuous. There exist
approximately 12 ribs per half whorl. Of the suture line no-
thing is visible.

Discussion: Because of the poor preservation even the
identification of the genus is somewhat uncertain. According
to WiEDMANN (1962: 189) and RinNz (1968: 83) Proturvilitoides
is regarded only as a subgenus of Turrlitoides Seatn 1923, but
WRIGHT (1996: 241) confirms its status as a separate genus as
he did betore (WriGHT 1957: L 220). Differences between the
two genera are listed in K1iNGER & KENNEDY (1978: 35), but
only the apical angel can be taken into account here. tuis large,
which 1s a charactenisuc feature of Proturrilitordes (see also
Coorrr 1999: 3£.). Only the type species 1s listed in Kuincer
& KennrDy (1978: 39), from which the Tibetan specimen
differs clearly in its coarser costulation. Probably it is a new
species but too poorly preserved to be described as such.

Plate 4

Fig. 1z Submortoniceras tennicostulatim Cornionon; Section CA (Zongshan Formation, CAf 74/1); a: lateral view, b: ventral view; x 2/3.

Fig. 20 Colombiceras (Colombiceras) ef. subpeltocerordes Sinzow; Section A (Ganbadongshan Formation of Gamba Group, Af 71/4); a: lateral

view, b: ventral view; x 1.

Fig. 3 Tonohanutes multutuberenlatis n. sp.; Holotvpe (Af 71/8); Section A (Ganbadongshan Formation of Gamba Group); a-b: tateral views; x 1.

Fig. 4 Tonobanutes mutitnberadatus n. sp.; Paratvpe (Af 71/5); Secrion A (Ganbadongshan Formauon of Gamba Group), x 1.

Fig. 5 Helieaneylus sp.; Section A (Ganbadongshan Formation of Gamba Group, Af 71/6); a: ventral view, b: lareral view; x 1.

Fig. 6: Toxoceratordes atf. rovereonan (0WORBIGNY ); Section A (Ganbadongshan Formarion of Gamba Group. Af 71/7); a: lateral view, b: ventral

view: x .

b 70 Dowvdlerwceras pustidosion Cast v; Section A (Chaquicla Formation of Gamba Group, Af 73A71); a: ventral view, b: lateral view; x 1.

Frg. 80 Chelonsceras (Cheloniceras) att. buxtorfi (Jac o, Jacon & Towtir); Section A (Ganbadongshan Formation of Gamba Group, Af 71/1), x 1.

by 90 Parahophtes trautscholdy (StmoNovicn, Barsevic i & SorokINg Section A (Ganhadongshan Formarion of Gamba Group, Af 71/12); a:

ventral view, b lateral view; s 1.

asvenrral view, b: lateral view: x |

2. 100 Chelonceras (Chelonerasy aff. buxtorfi (Jacon, in Jac or & Tosrir); ; Section A (Ganbadongshan Formation of Gamba Group, Af 63/1)

Frg 11 Parchoplites trastscholdr (Staonovicn, Barsivicn & Sorokin); Section A (Ganbadongshan Formation of Gamba Group, Af 71/10);

aand ¢ lateral views, b: ventral views; x 1.

Lg 120 Paraboplites oascholde (SIMONOVIC T BATsIVICH & SORORIN); Section A (Ganbadongshan Farmation of Gamba Group, Al 71/11),x L

Fig 130 Protoniliondes sp.; Seenon 1 {Chaguiela Fomation of Gamba Group, 1f 2/1), 1 2.
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Occurrence: The genus Proturriditordes is known from

the Middle Albian of France and Poland.

Superfamily Douvilleicerataceae
ParoNA & BoNaRELLL, 1897
Family Douvilleiceratidae ParoNA & BonareLLL, 1897

Subfamily Chelonceratinae Seats, 1923

Genus Cheloniceras HyatT, 1903
Subgenus Cheloniceras (Chelomeeras) Hyarr, 1903

Type species: Ch.(Chelonceras) cornuclianum (D'ORBIGNY,
1841)

Cheloniccras (Cheloniceras) aff. buxtorfi
(Jacos, in Jac o & TOBLER 1906)

(P). 4, Fig. 8, 10)

Material: Half 1 dozen specimens from a middle part of
the Ganbadongshan Formation of Gamba Group (Section A).
The most specimens are cavities in concretions from which

casts can be made.

Description: For several specimens exact measurements
can be given:

D Wh Wb Wh/Wb u

Af63/1 355 13.5(0.38) 20.5(0.58)  0.66  8.5(0.24)
Af71/1 29 12(041)  17(059) 071  8(0.28)
Af7172 265  10(038)  15(0.57)  0.67  7(0.26)
Af71/3 235 9(0.38) 13(0.55)  0.69  7(0.30)

The coiling is rather involute, the depressed whorl section
is at first coronate and subquadrate in a later stage. The simple
ribs are primaries and alternate with one or two intermediaries.
There are approximately twenty ribs per half whorl. The
primaries bear umbilical and lateral tubercles. The lateral
tubercles, in early stages more pronounced, will be reduced
later on. OFf the suture line nothing is visible.

Discussion: The specimens belong clearly to the subgenus
Ch.(Cheloniceras) due to coiling, cross section and sculpture,
which lacks ventral tubercles, typical for the subgenus Ch.
(Epicheloniceras) Casty, 1954,

Within the subgenus there is a perfect correspondence in
measurements with Ch. (Cheloniceras) buxtorfi. The lectotype
of this species - deseribed by Jacon & ToBLER (1906: 15; pl. 1,
fig. 9) and selected by Casey (1962: 253) - has the following
measurements: D = 35, Wh = 14(0.40), Wb = 20(0.57), Wh/
Wb =0.70, U = 10(0.28). But in the sculpture there is a distinet
difference because in the Tibetan material the ribs are more
dense (20 contrary to 14-15 per half whorl), and the difference
between primaries and intermediaries s more pronounced.

Probably the Tibetan material will belong to a new species.
But we have only mner whorls and these stages are not well
known in some Cheloniceras. So it seems better to describe
the specimens in open nomenclature.

Occurrence: The subgenus Ch. (Cheloniceras) is a typical
Upper Aptian form. The Tibetan material is of the same age.

Sublamily Douvilletceratinae Parona & BonareLtl, 1897
Genus Douvilleiceras b GROSSOUVRE, 1894

Type species: Donvillewceras mamnullaturm (SchLOTHER, 1813)

Douvilleiceras pztmt/oszmz CASEY, 1962
(Pl. 4, Fig. 7)

1962 Donuvilleiceras pustulosim — Casty: 288; pl. 42, fig. 11; text-

fig. 102 ¢, 103 ¢, d (with synonymy).

Material: Onecrushed specimen and three small fragments
from the base of the Chaquicla Formation of Gamba Group
(Section A).

Description: The maximum diameter of the most
complete specimen was less than 33 mm, no exact
measurements can be given. The coiling was moderately
mnvolute, the cross section is somewhat depressed with a wide
shallow external sulcus. The sharp single ribs bear five nodes

to a row on each side. From the suture line is nothing visible.

Discussion: The specimens are clearly representatives of
the genus Donwvilleiceras because of their shape and
tuberculation. This genus has been splitted extremely. The best
correspondence is found with D. pustulosint due to the shallow
sulcus and the number of nodes on each nib.

1t should be noted, that GEBHARD (1983: 126ff.) has proposed
to reduce the number of species drastically. Instead of 24 species
two species should be realistic: D. mammillatun: (SCHLOTHEIM,
1813) with all ribs and nodes of the same shape and D.
maeqummodnm QUENSTEDT, 1849 with varable sculpture. An
equivalent differentiation between this two groups has already
been made by DestonsEs (1979: 69). tn such an extremely
reduced svstem the Tibetan material would belong to D.
mammillatum.

Occurrence: D. pustilosum has been described from the
Lower Albian (nammillatum Zone) of southern England.

Superfamily Deshayesitaceae STovanow, 1949
Family Parahophitidac Spath, 1922

Subfamily Acanthohoplitinae Stovanow, 1949

Genus Colombiceras Seati, 1923
Subgenus Colombiceras (Colombiceras) SPaTH, 1923

Tvpe species: C.(Colombiceras) crassicostatum (D' ORBIGNY,
[841)

Colombiceras (Colombiceras) cf. subpeltoceroides
SiNnzow, 1907

(PL 4, 1hg. 2

Material: Two specimens from the Ganbadongshan For-
mation of Gamba Group (Section A),

Description: The maximum diameter is nearly 55 mm,
the coiling moderately evolute, the flanks flattened and the
external side well rounded. From the better preserved specimen
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the measurements will be compared with "Paraboplites
treffraans’ (ANTHUTLA 1899: 1155 pl. 8, Fig. 6) Irom the former
southern USSR (Caucasus), which is a C. (Colombiceras)
subpeltoceroides according to DRUSHCHITS & KUDRYAVISFV
(.1960: 329):
D Wh Wb Wh/Wb U

Af71/4 53  20(0.38) 18.5(0.35) 1.08 18.5(0.35)
"USSR™ 45  19(0.42) 19(042) 112 15(0.33)

The strong ribs, which are very rapidly widening, start at
the umbilical edge simple or branching at elongated swellings.
They cross the Hank slightly prorsiradiate or curved and run
straight across the external side. Of the suture line nothing is
visible.

Discussion: The broad accentuate ribs and the umbilical
swellings are characteristics of the subgenus C. (Colombiceras),
the distinguishing feature to the subgenus Colombiceras
(Egoianiceras) Avkanm, 1974 is the presence of tubercles, also
contrasting to Parahoplites ANTHULA, 1899, which is a very
closely allied genus (sce there).

Within C. (Colombiceras) the best correspondence is with
C. (C.) subpeltoceroides, although there are some minor
differcnces in measurements (see above) and ribbing. But as
nearly nothing is known about the variability of C. (C))
sitbpeltoceroides, only an approximative identification of the
Tibetan material seems possible.

Occurrence: The species C.(C.)subpeltocerordes is known
from the Upper Aptian of the former southern USSR.

Subfamily Parahoplitinae Seath, 1922
Genus Paraboplites ANTHULA, 1899
Type species: Paraboplites melchioris ANTHULA, 1899

Parahoplites is one of the most common genera. Although
there is a broad variability presumably all specimens can be

assigned to one species.

The greatest problem is the determination of the genus,
because there is no general agreement about the diagnosis of
Paraboplites, Acanthoboplites SiNzov, 1907 or Colombiceras
SpaTH, 1923. The tyvpe species of all this genera were united by
ANTHULA (1899: 110) in his new genus Paraboplites. So it is
necessary to clarify the diagnostic features of the genera:

Parahoplites is characterized - as the whole subfamily - ‘by
the absence of tubercles at all stages of growth’ (Casry 1965:
400).

Acanthoboplites is distinguished from Paraboplites due ta
1ts prominent lateral tubercles, where the ribs are branching
on the inner whorls.
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C. (Colombiceras)1s even more similar to Paraboplites but
may be distinguished by its sculpture with more heavy,
accentuate and straight ribs, and also by the appearance of

strong and elongated umbilical swellings.

Paraboplites trautscholdi
(SIMONOVICH, BATSEVICH & SOROKIN, 1876)

(PL 4, Fig. 9, 11, 12)

1960 Acanthohoplites trautscholdr Sisi., Bac ., SOR. - DRUSHCHITS &

KubryavTsev: 322; pl10, fig. 1-3 (with synonymy).

Material: Several dozen specimens and fragments can be
found, especially as cavities in concretions in the

Ganbadongshan Formation of Gamba Group (Section A).

Description: The coiling 1s quite involute, the whorl
height increases moderately rapid. The section is compressed
with slightly convergent sides and broadly arched venter. From
the most complete specimens the following measurements can
be given. They will be compared with a specimen from the
former southern USSR, described by Grazunova (1953: 45,
see also pl. 8, fig. 5):

D Wh Wb Wh/Wb U
USSR’ 51 22.2(043) 18.7(0.36) 119 13.2(0.26)
Af71/11 38 155(0.41) ~13(0.34) .19  11.5(0.30)
AF71/12 38 145(0.35) 125(0.33) .16 11(0.29)
AF71710 35 14(040)  12(0.34) 117 9.5(0.27)
Af71/9 34 14041)  12(0.35) 117 9.5(0.28)
Af70/1 26 10(0.39) 8.5(0.32) (.18 7(0.27)

The ribs, first branching near the umbilical wall later alterna-
tively longer and shorter ones, are somewhat sinuous on the
flanks. They thicken rapidly and cross straight the venter
without building any tubercles. Of the suture line mostly not-
hing 1s visible.

Discussion: Coiling and cross section as well as the
complete absence of any tubercles show that the specimens
belong to the genus Paraboplites. Within this genus the rapid
thickening of the ribs as well as their straight crossing of the
external side 1s unusual. But exact in this details and also in the
measurements, there is a perfect correspondence with P.
trautschold:, described and figured from the former southern
USSR by GrazuNova (1953). Grazunova assigned this species
1o Acanthohoplites, as DRUSHCHITS & KUDRYAVTSEV (1960: 322
did it later. But P. trautscholdi lacks anv tubercles, as already
described by Stmonovictt et al. (1876: 101), so it can not be an
Acanthoboplites.

Occurrence: P. trautscholdr has been described till now
only from the lower Upper Aptian of the former southern

USSR (20lani Zone).
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4. PALAEOBIOGEOGRAPHIC ASPECTS

The palacobiogeographic situation of Central and South Asia
during the Cretaceous has been discussed highly controversal
for along time. For example, as far as India is concerned, there
1s much disagreement as to when it has rifted off Gondwana
and collided with Asia. Generally, a late separation 1 a
southern position is assumed and also a late collision the
early Eocene (c.g. Gonsos et al. 1995: Fig. 3). This view has
recently been contivmed by Barbran etal. (2002) hased on an
ammonite fauna from Coniacian horizons in Bagh, central
tndia, indicating close aflinities to coeval horizons of
Madagascar and Zululand, South Atrica. Contrary to this view,
however, JAEGER et al, (1989) pl‘UPU.\Cd a more northern

position of India and an earlier contact with Asia according to

the late Cretaceous vertebrate fauna of tndia. This fauna can
he compared whith Eurasian forms and is lacking endemisms.

This would be inconsistent with a long isolation of the tndian

plate (see also CrATTERJITL 1985).

With regard o South Tibet, the Tethyan Himalaya is
generally considered to represent the northern shelf of the
Indian plate. Theretore the same debate is going on. For
example, the bivalve fauna of the Gamba Group clearly
indicates a southern position during the Aptian and Albian
and remained in "relation and exchange with that of Antarctica-
Australia in spite of its strong local colour' (WiN 2000: 5).
Contrary, the Cretaceous corals of Tibet, analysed by Lostg
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& Liao (2001) have therr closest relavonships with Tethyvan
taunas from Western Europe to Asia,despite of a great number

ot endemisms.

On one side, the ammonites deseribed 10 this paper show
some aftinities to those of southern tndia, Madagascar, and
South Africa - i.c. to the southern temperate realm as defined
by Katsenian (1973). This is confirmed by several genera and
species from the Gamba area (£ emuroceras, Goodhallites cf.
gracillimum) and from the Zala valley of the Ducla arca
[Mortoniceras (Deiradoceras) /)Ispmusnm, Goodhallites
procevim].

On the other side, however, the ammonoid fauna has also a
strong affinity to the northern temperate realm (boreal realm),
especially to the hoplitinid faunal provinee, tirst introduced
by OwEN (1971) and lateron cited and refigured by JuioNet &
KiNNEDY (1976: fig. 20). According to these authors this faunal
province ranges from southwestern England to the castern
border of the Caspian Seca. Significant ammoneids of this
province, the Upper Albian genera Calliboplites, Plenroboplites
and Cymahoplites, all occur in the Gamba Group. A boreal
influence is also documented in the Upper Aptian by
Paraboplites, one of the most common genera in the Gamba
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Group. This genus s restricted to the boreal realm too. tnmore
detal, Paraboplites trautscholde, hitherto known only from the
former southern USSR was found now in Gamba.

In conclusion the hoplitinid faunal province is considered
to expand as far to the southeast as to include the Gamba area
(see figure 9, point 2). This result complements the extension
first suggested by vt & Stvep-Eaanr (1985). They
documented that the ammonite fauna of the glauconitic
limestone of the Kolah-Qazi-mountains (Central Iran) also
belonged to the boreal hoplitinid province in middle

Cretaceous times (see figure 9, point 1).

However, there 1s a considerable ditficulty if these two
regions were added to the hopliunid faunal province. The
Kolah-Qazi-mountains are sitvated on a well defined
micraplate, Central Tran. tn contrast, the Tethvan Himalaya,
meluding the Gamba area, is generally considered to be part
of the northern edge of the 1ndian plate (see above), which s
usually taken to be situated far more to the south in middle
Cretaceous times (see Figure 9). One possibility to solve this
problem would be to postulate that the Tethyvan Himalaya was
part of a separate microplate as well, as suggested by Sintia-
ROy (1976) or SRIKANTIA ([987).

5. SUMMARY

This paper deals with the Cretaceous cephalopods from the
Tethyan Himalava of southern Tibet (Gamba and Duela area).
Following a short review of previous studies the authors
discuss three aspects in more detail.

5.1 GEOLOGY
The cephalopod fauna of eight sections and sampling points,
respectively, 1s listed and their stratigraphic age 1s indicated.
ranges from Neocomian to Maastrichtian, with a concentration
in the middle Cretaceous (Aptian - Cenomanian).
At one section (A) the stratigraphic results are used w
reconstruct the tectonic disruption of the Gamba Group.

5.2 SYSTEMATICS
Twenty-nine cephalopod genera and species are described
m detail and are figured. Two taxa belong to the nautdilids, Jll

others are ammonites. Among the ammonites three new species
arc established: Plewroboplites (Plewroboplites) robusticostatus,
[ eneroceras tibeticum, and Tonohamites multitubercilatus.

5.3 PALAEOBIOGEOGRAPHY

The ammonites of the middle Cretaceous of the Tethvan
Himalava displav a mixed biogeographic pattern. Some genera
and species - as for example Lemuroceras - are known only
from the southern temperate reabm. But more genera exist that
are characteristic for the hophunid taunal province of the
northern temperate (boreal) realm: in the Upper Apoan
Paraboplites, in the Lower Albian Cymuaboplites, and in the
Upper Albian Calliboplites as well as Pleuroboplites. Therefore
it is suggested that the Gamba area of southern Tibet was part
ot an extended hoplitinid faunal province and that in middle
Cretaceous times the geographic position of the Tethvan
Htimalayva of southern Tibet was far more to the north.
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