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THE GEOLOGY OF THE UPPER DJADJERLD AND LAR VALLEYS
(NORTH IRAN)

IL. PALYEONTOLOGY

THE LAR LIMESTONE AND ITS AMMONITE FAUNA
(UPPER OXFORDIAN . LOWER KINMMERIDGIAN)

N. FANTINT SESTINE and R. ASSERETO

Rimsssntoto. Sul versante meridionale dell’Elburz Centrale (fram), affiora estesa-
mente una unita calcarea che viene denominata Calcare del Lar. Nella parte inferiore
la formazione e costituita da depositi pelagicl: micriti e micriti fossilifere in strati
sottili; superiormente prevalgono invece intrammicriti fossilifere, biocaleareniti e oori-
criti che suggeriscono una deposizione in un bacino a libera circolazione di scarsa
profondita. Il Calcare del Lar e ricco in resti fossili di Ammonmiti. Queste sono rap-
presentate prevalentemente da Perisppindtideelae e secondariamente da Oppstiidaue e
Aspitdoeraticladae che hanno permesso di documentare la presenza dell'Oxfordiane su-
periore (zone a Transversariumm e Bimamrmatuen) nei iivelli basali dell*unita e del
Kimmeridigiano inferiore nei livelli sommiitalli. Sono state identifieate in totale 19 spesie
che vengono descritte ed illustrate. Sono inoltre discusse - criticamente le Avwmmeniti
del Giurassico superiore illustrate nella regione dagli AA. precedenmtis

Introduction.

This work is part of a research programme being carried out in
the Central Elburz by the Geological and Palaeontollogical Institute of
the University of Milan.

— N. Fantini Sestini carvied out the palacomtological investigations in the present
work and R. Assereto was responsible for the geological aspects.

— N, Fantini Sestini is grateful to Professor C. Rossi Ronchetti, Director of the
Palacontology Institute of the University of Milan, for her kind guidance. Sincere thanks
are also due to Dr. Jaeger of the Humboldit University o: Berlin, who made available
specimens from the Fischer collection (1815) and to Prof. R. Enay of the Lyen Univer:
sity for his valued advice.

— With the grant of the Comitato Nazionale per le Scienze Geologiche e Mirerarie
del Consiglio Nazionale delle Ricerche - Gruppe di Ricerca per la Paleentolegia.
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The field work, carried out by one of the authors (R.A.) between the
years 1961 and 1963, was initially aimed at the formulation of a practicable
lithostratigraphical scheme. This was submitted to and apptoved by the
Iranian Stratigraphic Names Committee, and several formations were
formally adopted (Assereto 1963, 1966); however the formations of the
Upper Jurassic have not been so far completely defined. One of these
units, the Lar Limestone, is widely distributed in the Elbukz, and various
authors (Lorenz, 1964; Glaus. 1966; Allenbach, 1966; Assereto, 1966; As-
sereto et al., 1968; Steiger, 1966; Stoeklin & Eftekhai-Nezhad, 1969) have
employed this term. Lately the palaeontohegical study of the fauna of the
Lar Limestone has been carried out by N. Fantini Sestini, aned we 6éan new
add to the palaeontotogical cescriptions some general geologieal data
and formally define the formation.

The present paper briefly describes the Lar Limestone in the type
area and discusses in some detail the Ammonite fauna it comntains.

Definitions.

The Lar Limestone is a term used to denote a succession of thin to
massively bedded dense white limestones which frequently contain fiimt
concretions and Awmmonites, and occur throughout southern flank of the
Central Elburz.

In the type area -the formation lies conformably on marls of the
Dalichai Pormation, and is disconformably overlain by formations of
various ages, i.e. the Tiz Kuh Formation (Lower Cretaceous), the unnamed
Upper Cretaceous formations, the Ziarat Pormation (Eocene) and the
Karadj Formation (Eocene).

Type area.

The Lar Limestone has a very uniform lithological character over
a large part of the Central Elburz. The name of the formation is derived
from the Lar Valley, situated to the west of the Demavend Massif, where
the unit outerops extensively and is extremely fossiliferous. Sections
whieh are particularly well exposed and eomplete are these of Tiz Kuh,
Bandah Kuh and Kamar Dasht (see Assereto, 1966). Sinee, however, the
Lar valley is almost inaccessible and cannet be reached by road, we
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use the section in the high valley of Djadjerud near to the watershed
with the Lar Valley, in the neighbourhood of the Vasek Gah coeal mine,
as the type section. This locality is easily reached by road, and the
rocks have a similar character to those of the Lar Valley.

Lithology in the type area.

The Lar Formation can be subdivided inte two horizons over the
whole of the type area.

The lower horizon consists of micritic limestones, white, pink or pale
brown in colour, with loeal intercalations of bands or nodules of white
or violet flint. The horizon is mostly thinly bedded, the beds varying in
thickness from 10 to 40 e¢m, and splitting into prismatic splinters with
conchoidal fracture surfaces. Ammonite remains are very frequent in
this horizen.

Under the microscope, these rocks can be regrouped into two mi-
crofacies. The more widespread microfacies is a biomicrite containing
from 10% to 30°b fine sand or coarse silt sized skeletal debris. The
groundmass consists of an organicallly stained uniform mosaic of micrite,
The organic fragments are irregulatly distributed throughout the
groundmass and comprise fine fragments of Lamellibranchs, Osiracods,
Sponge spicules, Radiolarians, Stomiospheres and Lagenids. Stnall dark-
colotired pellets are common in some plaees. The second mierofacies is a
nearly pure calcilutite with less than 5 % of skeletal debris and infrequent
pellets. The groundmass is an exiretmelly fine dark micrite,

The thickness of the lower horizon varies; in the type section it is
about 55 metres whereas further east, in the Tiz Kuh, it exceeds 200 metres.

The upper horizon consists of hard compact light-coloured limestones,
poorly stratified or thick-bedded. They frequently contain bands and
nodules of flint of various dimensions and of irregular shape. In the
upper part yellowish-grey dolomites and crystalline calcareous dolomites
are locally present.

Microscopically the rocks of this horizon exhibit some variation in
microfacies. Apart from the two microfacies characteristic of the lower
horizon described above, there are:
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Fig. 1 - Schematiic drawing of the environs of Vasek Gah and location (A B) of the
type section of Lar Limestone (drawing after a photograph); Js = Shemshak
Formatiiom; Jd = Dalichai Formmafion; JI = Lar Limestone.

— mucl-supported biocalcarenites, composed of a diffuse mieritic
matrix with abundant skeletal debris dominated by fragments of Echino-
derms, calcareous Algae, arenaceous Foraminifera and Lagemidas. The
skeletal fragments are often coated by micrite probalbly precipitated by
blue-green Algae; algal intraclasts of a similar origin are also locally
present.

— fossiliferous intramicrites, formed of micritic intraclasts, dark
in colour and without internal structutre, rounded or ovoidal in shape,
often coated by algally precipitated micrite, in an abundant micritic matrix
strewn with small pellets; sparse fragments of Crinoids are frequently
associated with the imtraelasts.

— mud-supported edgewise conglomerates, with monogenic elon-
pated subrounded grains formed of almost pure micrite. These grains
frequently have an algaly precipitated micrite coating on one face.

— grain-supported oolitic calcarenites, with micritic cement. The
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ooiiths are generallly of superficial type with nueleus consisting of pel-
lets, intraclasts and skeletal debris.

The last two microfacies described are not very frequent and form
isolated layers within the formation.

In the upper horizon the macrofossils are much rarer than in the
lower one, and are represented by Ammonites and by rare Lamelli-
branchs. The thickness of the upper horizon varies from 150 to 250
metres approximately.

Type section.

The type section is situated in the upper valley of the Djadjerud
river, near the watershed which it makes with the Lar Valley. The lo-
cality is easily reached from Garmabdar along the easterly highway
leading to the Vasek Gah mine. The section was taken on the right
(western) slope of the valley, starting at 3000 m. The geographical co-
ordinates of the starting point of the section are: Lat. N. 36°1'9”; Long.
E. 5154208".

The lithological succession is as follows:

Top: Upperr Crettreeons umameed fonmatitioiz : micritic limestones, glauconitic, pale grey
with scaly fracture; locally with monogenic reddish breccias at the base;
— angular unconformity —

10) light-grey or rosy micritic limestones, with thickly-bedded or indistinctly-stratified
flint nodules; from the upper part of this lithozone, at about 1 km east of the type
section, the fossils Orftiosppibttees (Ortiosppinttedes) poligyyatius (Rein.), Liifhaco-
ceras (Progmooia)y) sp. and Ataidoerans (Pavattxmooms)s) sp. were found (122 m);

9) poorly:stratified white micritic limestones with frequent flints occurring as nodules
and as beds (38 m);

8) rosy or brown micritic limestones, with conchoidal fracture, stratified in poorly-
defined beds 40-80 cm thick; frequent indeterminate fragments of Ammonites (27 m);

71 grey micritic limestone, in beds 30-40 ¢ thick, with white flint nodules (12 m);

é» grey mieritie limestone, in beds 1020 em thiek, with eoneheidal fraeture, and with
rare nodules of black flint (18 mi;

3) grey-brown micritic limestone, in beds 1 m thick (6 m);

4 brown to rosy micritic limestone, in beds 10-15 cm thick, with frequent modules
and bands of black flint 3.5 m>;

3> as 4, but without flint nodules (3.7 m>;

2> brown to rosy micritic limestone, with conchoidal fracture, in beds 10-15 cm thick
sometimes subdivided by thin marly partings containing Ammonites of the gemus
Perisphirivtetes (7.5 m);

1) slightly marly light-grey limestone, in beds 30-40 cm thick, with rare flint nodules
(4.5 m);

Base: Daliciiati “Formatition: greyish matly limestones in thin beds, alternating with
greenishrgrey marls. Frequent Ammonites: ReiiieekRigia spp., Hecticooemns ((Lu-
nulteeeas) spp., Chelfatiia spp. ete.
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Fig. 2 - Location and lithologic sequence of the type section of Lar Limestone. Expli-
cations of the symbols: Qt" = Scree slope, scree cone, detritus of large
blocks; Ekji' = Karaj Formation (Eocene); Ku: = Unnamed Upper Cretaceous
formation; Ja* = Abnak Formation, Member A (Upper Dogger); Ja® = Almak
Formation, Member B (Malm); Ja- = Abnak Formation, Member C (Malm);
J1 = Lar Limestone (Malm); Jd = Dalichai Forrmatiion (Dogger); Js = Shemshak
Formation (Lias-Lower Dogger); A B, location of the type section; 1 = marls;
2 = marly limestones; 3 = thin bedded limestones; 4 = pootly bedded lime-
stones; 5 = cherty limestones; 6 = comglamerates.
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Stratigraphical relations.

LowER BOUNDARY.

The Lar Limestone merges downwards into the Dalichai Forma-
tion. The tramsition is characterised by the progressive appearamce of
marly horizons alternatimg with the pale micritic limestones typical of
the Lar Formation: the marls become predominant within 5-10 metres.

UrrER BOUNDARY.

The Lar Limestone in the type area is unconformably overlain by
formations of various ages. in the lower Lar Valley, near Tiz Kuh, the unit
is covered by polygenic conglomerates, and alse by white limestones
referable to the Tiz Kuh Formation (Aptian-Albian).

In the middle and upper parts of the Lar Valley and in the eastern
part of the Djadjerud WValley the Lar Limestone is overlain by marly
micritic limestones of Upper Cretaceous age. At the junction lenses
of monogenic breccia or glauconitic arenaceous limestones often occur.
In the central western part of Djadjerud Valley, the Lar Limestone
is overlain with appreciable angular disconformity by bioclastic lime-
stones containing Alveoclinids and Nummulites of Eocene age (Ziarat
Formation). Finally, at Fil-i-Zanin, the Lar Lifmestone is covered with
marked angular disconformity (30%) by sandy pink polygenic eonglom-
erates, probably of Palaeocene age (the Fajan Comglomerate).

Horizontal stratigraphical relations.

In the type area, the Lar Limestone is time-equivalent with a dark-
coloured calcareo-dolomitic unit termed the Abnak Formation. The lat-
eral transition between the two units cannot be seen in the type area
because the two units belong to two different tectonic zones and are
separated by a regional important thrust (Assereto, 1965, 1966). To the
east of the type area however the tectonic structures are less complex,
with only a minor shortenimg, and the original stratigraphiical relation-
ships are easy to reconstruct. According to studies by Steiger (1966), the
sedimentary basin of the Abnak Formation is there separated from that
of the Lar Limestone by a subsiding rise on which bioherms and platform
carbonates formed. Thus proceeding from the north, the shallow water
restricted deposits of the Abnak Formation pass into platform white
limestones associated with the rise, and then further south these pass into
the calcareous rocks of the Lar Formation deposited in the open sea;
these gradually assume a more pelagic character southwards.
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Depositional iimterpretation.
LowsR HORIZON.

The abundamee of micrite with normal marine biota and the
lack of Algae in the lower horizon indicate: a) that currents and the
turbulence were gentle enough for the accumulation of caleareous
muds; b) that the water was too deep for algal growth; 6) that the
sea water was of normal salinity, otherwise the fauna ef Avimmeonites,
Radiolarians, Lamellibranehs and Sponges weuld net have been present.
A more detailed examination of the biota suggested the assemblage
is dominated by Ammonites, which are representatives of the Peris-
phinetids and te a lesser extent ef the Oppeliids; the bivalves are less
commeon and eonsist exelusively ef pelagie forms with slender shells; spi-
eules of siliceeus Sponges, Radielarians and eeeasienal Feraminifera
eeeur. The assembiage has a distinetly pelagic eharaeter. Aceording the
Ziegler (1967) Upper Jurassic assembhages ef this type were depesited
at depths ranging frem 80 te 150 metres.

UPPER HORIZON.

This, as already indicated, differs from the lower horizon by con-
taining intercalations of biomicrites, intramicrites and oolitic calea-
renites. These lithotypes suggest sedimentation at shallow depth, in the
photic zone of an open marine basin. In particular, the mud-supported
skeletal calcarenites formed by benthonic biota (Echinoderms, calca-
reous Algae, Foraminifera) are often encrusted with Algae, suggesting:
a) sufficlently shallow water for Algae to flourish; b) sedimentation to
beneath wave base in weakly-agitated conditions, as demonstrated by the
abundance of micrite and by the irregular distribution of the grains.
Conditions of greater energy are only found locally, correspondimg to
restricted higher zones, as suggested by the irregular occurrence of ooli-
tic calcarenites and of edgewise conglomerates. it is to be noted that
the oolites in the Lar Limestone are predominantly of the supetficial

type.

Palaeontological comtent.

Ammonites have been often noted in the Lar Limestone by previous
authors. Records of Ammonites in the Upper Oxfordian (Transversa-
rium and Bimammatum zones) and in the Lower Kimmeridgian are
found in the work of Bogdanowitch (1890), Douville (1904), Fischer
(1915), Riviere (1934), Furon (1941), Spath (1948), Dellenbach (1964),
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Alllenbach (1966) and Steiger (1966). The palaeontoliogical material has
however only been illustrated by a few authors, suich as Beogdanowitch,
Douville, Fischer and Riviere. The complete list of species identified is
reported in the work dealing with the stratigraphy of the Jurassie in
Central Elbukz (Assereto R., Barnard P. D. W. & Fantini Sestini N., 1968).
tn the next chapter there will be a consideration of those of the spee-
imens illustrated whose speeifie attribution may give rise te discussion.

The palaeontollogical material dealt with in this report originates
from many localities, which are listed below in order from east to west
and whose topographical position is indicated in Fig. 3. The fossils
found at each locality are indicated.

Nuclei of Perispitinctiddae were found in many localities not quoted
in the present report; their small size has not permitted a more precise
identification.

Loc. Tiz Kl I: (63)IB+1493 and (63) 121494,

Location: descending towards Pulur from the pass of the Lar and
Pulur Valleys, taking the third stream, about 50 metres above the locality
(63) 1A-1492 (Dalichai Formation, Mariae zone), there is the locality
(63) 1A-1493. 230 m above this is the locality (63)E:-1494.

Geographical co-ardinates: Long. E. 516 58 06”: Lat. N. 35° 52’ 16”.

Loc. (63) 1A-1493.

Ochetteeeans camgiocddatmm (v. Buch)

Tritmeagiitites arolitess (Oppel)
TavameHitaresas (Prasvepphétes) cf. anar (Oppel)

Perisyirictetes (Otaspphrictess) sp.
Loc. (63) 1A-1494.

Litiazooceranns (Pragerooran) sp.
Atadigeeans (Pavattxitiog@s)s) sp.

Loc. Tiz KuM III: (62)IA-M2281, (6DIB:I396 and (62) IA-M2282,

Location: on the nortih-east spur of Tiz Kuh, a few metres above
the alluvium, at 2550 metres is the locality (82) 1A-M2281, and a few
metres above it is the locality (6DIRIL396. About 20 metres above
these localities is the locality (62)IIxM2282 (fossils in detritus).

Geographical co-ardinates: Long. E.51° 57 34”; Lat. N. 35° 53" 31",

Loc. (62) 1A-M2281.

Perisyphrictetes (Pevispbirictesps) sp.
Periispiricteses (Diciiotdownecasps) sp.
Litttewooeeans  {Discusppiristedps) sp.
? Litheoooeeans (Lavatieerdl) Sp.
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LOE. (61) 1A-L396.
Ortiaspbhvicteses (Oritiosppininteses) cf. laufneesisis (Siemiradzki)
Lo¢. (62) 1A-M2283.

Littancoeeaas (Progarooiey) cf. triphxr (Quenstedt)
Littanooeeass (Prageronis)) sp.
Kathadiceeass (Tonquatisisphctesjes) sp.

Loc. Assaman Kuk: (63)02-1583.

Location: north slope of Assaman Kuh, about 160 metres below the
pointed mountain top in an N.E. direction.

Geographical co-ardinates: Long. E.51" 48 10”: Lat. N. 35° 57’ 16"

Ortispbirictetes (Orttiosppieiteses) fistierri sp. n.
Ortitesppirictetes (Orttiosppinitedes) virgulbtias (Quernstedt)
Euasypddoerasis sp.

Loc. KATUMBWRGAH: (6D IIM-V153.

Location: N.E. of Katumbargah on the watershed, below the con-
tact with the Cretaceous, on the crag which separates the two hollow
gorges converging in correspondance with the road leading to Katum-
bargah, about 1 km after the crossroads by the mine of Vaseh Gah.

Geographical co-ardinates: Long. E. 51° 41’ 03”; Lat. N. 36° 00" 02”.

Ortiiasppirictetes -(Orttivsppiniteses) polyguyaisis (Reimecke)

Littaooeeeans (Progeronizn) sp.
Ataditmeezss (Pavatbxinoeras)s) Sp.

Discussion on age.

Most of the fossiliferous localities just listed are situated on Tiz
Kuh; of these the localities (62) 1A-M2281, (62)IEx22382 and (6DIE-IL396
are situated on the N.W. slope, while the localities (63)1A-1493 and
(63)IMx1494 are situated on the steep southern slope. Below these last
localities is situated (63)IB+1492, positioned at the top of the Dalichal
Pormation; it has yielded a limited fauna of Ammonites, which has
shown it to correspond to the Mariae zone (Pantini Sestini, 1968). In
the locality (63) 1A-1493 the following have been identified: 2etettoceras
canaliculattin. (v. Buch), Trimanghitees arolicus (Oppel) and mRetiisphine-
tes (Oteapirineige)) sp. Among these only Trimanginilees arolicas has a
reasonalbly wide distribution; it is present throughout the whole of the
Upper Oxfordian: the remaining. species are however limited to the
Transversarium zone and it seems likely that they are more particularly
associated with the lower part of this zone, corresponding to the Paran-
dieri-Canaliculatumn subzone (= Canaliculatum zone of de Grossouvre).

In the locality (62)ImnM2281 there occur the subgenera Latcheria
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and Discosphinctess, whose association indicates (according to Enay, 1966)
the top of the Parandieri - Candliaukstiuim SwbzZone. NuMErous syisdieams
of the subgenus Dichotomnsesnss were found in the same plaee; the sub-
genus appears to be restricted to the upper part of the Transversarium
zone (Bifurcatus subzene),

In locality (6DIMIL396 was found one specimen which has been
assigned to Orthospitineéess (Orthespinactass) ef. laufenansiss (Siemiradzki),
whieh may be indieative of the Bimammatum zone, and is in any event
confirmative of the Upper Oxdordian,

From localities (83/1Ax1494 and (62)IRx2282, situated on the south
and nortiir-east slopes respectively of Tiz Kuh, there originate faunas
assignable to the base of the Kimmeridgian owing to the presence of
Ataxiocerass (Parataxiocenas)) sp. and Kewdlineras (TOharausisspiimaes)
sp. The presence of the basal part of this stage is also indicated by forms
encountered further north, in the neighbourhoed of Katumbatgah (lo-
cality (61)1A-V158). Ameng these are Orthosprneiess (dRribegplinetes)
polygyraitiss (Reinecke) and Ataxiocenass (Paratawioessas)) sp., indieative
of the Lower Kimmeridgian.

From the locality further to the norti-west, (63) 1A-1583, on the north-
ern slope of Assaman Kuh, the fauna ineludes Orthospivinatdes (Or-
thospitinetes)y) virgulaiiss (Quenstedt) and Ewaspiidlisessss sp., which eould
be considered to belong to the Bimammatum zone.

It is concluded from the data given above that in the zone between
the Lar Valley and Demavend all of the Oxfordian is present, and that
a more concentrated search for fossils, particuladly on the slopes of Tiz
Kuh, could lead to the identification of all or almost all of the palaeon-
tological zones distinguished in the distribution of this stage. On the basis
of the fauna studied by the present auther it has been possible to recog-
nize the presenee of the Mariae, Transversarium and Bimammatum zo-
nes, while the presenece of the Ceordatum and Plieatilis zenes ean efly
be surmised, in that they have net been se far eenfirmed. The beundary
between the Oxferdian and the Kimmeridgian eould alse be better de-
fined even if net en the basis of the fauna studied here, whieh fauna has
nevertheless enabled the pesitien of the basal part ef the Kimmeridgian
te be established with eenfidenss.

Discussion of previows work.

Bogdanowitch (1390) described Ammonites of Oxfordian or Titonic
age. Not all of the identifications are however accepted; in particular the
specimen illustrated in plate 5, fig. 5 as Simuesrass aff. albertiinmwm Ca-
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tullo has become the holotype of Virgatosimonerass elbursensee Spath
(1925), while the specimen in plate 6, fig. 1, identified as Peefszplimctes
aff, plicatilis Sowerby corresponds (according to Enay, 1966) to Ortho-
sphingtess (Ortivospinnetas)s) tiziani (Oppel). In general however the dating
proposed by Bogdanowiteh has met with acceptance.

Fischer (1915) described a very good fauna from various places in the
central and eastern parts of Elburz. The species identified permitted the
identification of the Upper Oxfordian (Transversarium, Bimmzmmmatum
and, possibly, Planula zones) and of the Lower Kimmeridgian. The
work was published posthumouslly, because Fischer died during the
First World War, and it is therefore understandable that some attribu-
tions may no longer appear correct. Several observations can be made
on the basis of the examination of some of his specimens. Fischer record-
ed as occurring at Diktasch Perispltinotéss mogosensiss Choffat and Pe-
rispiuinotess of the group ermesthi. The specimen identified as P. mogosen-
sis in fact belongs to a new species, which is instituted here and is desig-
nated Orthospititetdss (Orthesphiriota®)s) fischenii; it has also been found
at Assaman Kuh in association with the Bimammatum zone, to which
Fischer had referred his specimens. At Aschref Fischer has again iden-
tified the Bimammatum zone on the basis of the presence of Oppelia cf.
culminiss Fontanmes, Perispiiinotéss altermeplitattiss Waagen, and Aspido-
ceras sp. On the basis of the examination of the original material it
would however appear more correct to attribute them to the Transver-
sarium zone. In fact the specimen identified as P. altermepliéattss seems
to correspond better to P. (Dichotomosphivictes)s) elisabettiare (de Riaz)
(Malinowska, 1963, p. 66, pl. 34, fig. 1&5). This dating does not conflict
with the identification of the nucleus of Euvaspidbosragss sp. From Ben-e-
Burida there originated several specimens attributed to Feeisgphimctes
rhodanitttss Dumortier and to Perispitinoiess obliquepdinaitgs Waagen, con-
sidered by Fischer as characteristic of the Transversarium zone. As re-
gards the specimens illustrated in pi. 20, fig. 3 as P. obliguepdicedtss, Spath
(1927-33) nevertheless confirms that «the Persian form figured by Fi-
scher acquires more distant ribbing at an earlier stage and may repre-
sent the inner whorls of one of the numerous forms of the rota group,
but it was also assigned to a later date ». Even though the specimen is
very srnall and incomplete this nevertheless seems to confirm its attri-
bution to the subgenus Otospitinetees Buckman, to which the group rota
directly belongs. 1n this case one of the oldest forms of the Oxffordian
recorded in the region by previous authors appears to be involved (Pli-
catilis zZone or the lower part of the Transversarium zone). It is never-
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theless notewortihy that too much importance cannot be attributed to
the specimen under examination, on account of its small dimensions
and also because it is preserved in a grey limestone rather thap in
reddish white limestone as are the other specimens. in the material
from Pulur, which is the nearest locality to ours on the Tiz Kuh, Fi-
scher has established two new species: Perisphingiess monganii and P
peluriaiss. The filrst speeies appears to be unguestionably valid, but the
small size renders a generie attribution uneertain; of the other species
nothing certain ean be said in that it is based on a sifigle specimen whese
poor state of preservation €o net permit to establish its merphological
features. The date propesed by Fiseher for the fessils ef BPulufr (Bimam-
matum Zene) 6an in any ease Be eenfirmed. 1A addition to these speeies,
Fiseher identified a juvenile speeifhen of Sutnfsia, sp., whieh leads te
the eenelusion that the top of the Oxferdian (Planula zene) er, rather, the
Lewer Kimmeridgian, is present here.

Only one of the specimens found by Puron (1941) has been illus-
trated. It originated from Firuzkuh (pi. 3, fig. 3), determined as Peri-
sphinciess plicatiliss Waagen (not Sowerby) and considered typical of the
Upper Argovian. According to Arkell (1956) it is a species related to
Ataxioesnass praecos Spath and is thus indicative of the Lower Kimme-
ridgian.

Palaeontwollogiiccaall descriipttiioonnss (1)
Order AMMmNOIEA
Suborder AMMONITINA
Superfamily H a pl blaplecetaiactene
Family O p p©@ppdltdae
Genius Ochetonsrass Haug, 1885

Ochetoceras canaliculatum (v. Buch, u331)
Pl. 19, fig. 3

1830 Amvmoitetes camatidotalaturn - Munster in Zieten, p. 37, pl. 28, fig. 6.

(1) The fauna examined in the present work largely consists of very imcomplete
specimens. It has therefore not always been possible to obtain the measurements and
relative ratios of individuals. When the state of preservation has permitted it, the follo-
wing parameters have been investigated: D = diameter; H — whorl height; W = whorl
breadth; U = width of umibilicus, and also the corresponding ratios H/D, W/D and
U/D. The nomenclatute proposed by Geyer (1961) has been adopted in the description
of the ornament of representatives of the family Perispphotictizice. The following abbre-
viations have been used for the costae: PR = primmary ribs or umbilical ribs; SR =
secondary ribs, external ribs or intercalatotry tribs; SR/PR = ratio of number of se-
condary ribs to number of primary ribs.
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1831 Amwmooitédes camalicoldmtam Buch, p. 2, pl. 1, figs. 6-8.

1847 Ammmooitises camalicoldwtam - d'Orbigny. p. 525, pl. 199, figs. 1, 2.

1862 Ammmpitétes camalléoidwiaum - Oppel, p. 157, pl. 51, fig. 3.

1904 Octmitoerasis camalicoldwtam - Douville. p. 205, pi. 26, fig. 12.

1931 Ochwtboerasis camalicoldmtnm - Dorn, p. 57, pl. 31, figs. 5, 8a,tb, 9, 11; pi. 31, figs. 1,
9, 13.

1951 Ochettoeeasis camadicoldutmm - Jeannet. p. 87, pi. 20, figs. 3-7; text-fig. 196.

1963 Ocimtboeans camadicolamtwm - Malinowska, p. 35, pl. 7, fig. 49.

MATERIAL. (63)IR21493a (1 specimen).

LocaLrity. Tiz Kuin 1.
One internal mould of about 48 mm diameter.

Involute shell, with lanceolate section, acute venter with sharp keel.
Spiral groove shallow, positioned at one :inird of the sides, startimg at the
umbilicus. Primary ribs straight, mucl! broader near the groowve than
near the umbilical suture; secondary ribs rursiradiate, concave ad-
orally, 5 in 1 centimetre, more distant on the extreme part of the final
whorl preserved (body chamber?).

Occumrence. O. canalicslatten (v. Buch) has been found in the
Transversarium zone of Germamy, Poland, Switzerland and Iran.

Genus Trimarggiities Rollier, 1909

Trimargimittes arolicws (Oppsl, UBE3)
PL. 19, fig. 1

1863 Ammmoitises araiccss Oppel, p. 188, pi. 51, figs. 1, 2.

1876 Ammoonédes (Happoerasys) araléces - Favre, p. 38, pi. 2, figs. 13, 14.
1877 Hanmpoeeaus ardlitomm - Gemmellaro, p. 160, pi. 20, fig. 1l.

1881 Ammmoitgses (Happoeresys) aralicoss - Uhlig, p. 150, pi. 13, fig. 7.
1888 Ammmooniddes compiinatasus - Quenstedt, p. 3832, pi. 91, figs. 31-33.
1898 Oppetiza arclitea - de Riaz, p. 42, pi. 16, figs. 13, 4.

1908 Ammpigdes «Hearpomeeags) aralicoss - Emgel, p. 377, pi. 4, fig. 18
1951 Triimamgipitetes aroliccss - Jeannet, p. 84. pi. 24, figs. 4, 5.

1960 Trimaagipitstes araliboms - Christ, p. 78, pi. 4, fig. 3.

1961 Trimeagigitedes aralicoss - Christ, p. 283. pil. 16, figs. 2, 3; text-figs. 1-3.
1963 Trimeagigitetes ardlicors - Malinowska, p. 38, pi. 10, figs. 65, 66.
1964 Triimeagipiteses arclioogs - Enay & Doniinjon, p. 324, text-figs. A-C.

MATERIAL. (63)IE4-1493b (1 specimen).

LocaLiTy. Tiz Kul 1.

One specimen, incomplete and partly compressed, about 90 mm in
diameter.

Shell stromgly involute, with lanceolate section, and very narrow
umbilicus with rounded umbilical angle. Venter narrow with three sharp
keels separated from one another by deep grooves.
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On the external half of the sides there ocecur strong ribs, well spaeed
ruisiradiate, adorally concave,

OccurreNCE. T. arolicass (Oppel) has been found from the Transvei-
sarium zone to the Planula zone (Planula subzone) of France, Germany,
Switzerland and italy and in the Excavatum zone of Peland (Mali-
nowska, 1963).

Genus Taramalliceregss Del Campana, 1904
Subgenus Proscapititsss Rollier, 1909

Taramelliceras (Proscaphites) cf. anar (Oppel, 1B63)

cf. 1863 Ammuoitidtes amamr Oppel, p. 207, pl. 55, figs. la-d.
cf. 1887 Ammmoitstes anair - Quenstedt, p. 860, pl. 93, figs. 30, 31.

of. 1888 Targmgtliceras (Broscapites anar - Helder: p- §b B 18 fig: 3 isxkfig: Y&

MATERIAL: (83)JAlA%Ac (1 <pecimen):

Eoeatiry: Fiz Kuk 1.

AR external east, very ineempiete, belonging te a spesimen of abeut
50 mm diameter.

Faleoid ribs, irregular, tending to reunite in a greup near the umbil
jeus, very slender intermally, broader ventrally. Elongated ventre-lateral
glavi, invelving 4 ribs.

OccurrENCE. T. (Proscapiiiiesy) anar (Oppel) has been found in the
Transversariumn zone of Germany.

Superfamily P e ris ppetigphinctaeaae
Family P e ris fPrrisphinctidae
Genus Perisphinctess Waagen, 1869
Subgenus Perisphtingiess Waagen, 1869
Perisphinctes (Perisphinctes) 3sp.
vaiERiaL. (62) 1A-M22Bid (5 speeimens).
LocaLity. Tiz Kuln I1I.
Numerous small fragments, very deformed, probably belonging to
nuclei of Perispitinotéss (Perispifinctésy) sp.
Primary ribs rectiradiate or slightly prorsiradiate, straight, distane:
ed, bipartite or also tripartite with numerous external intercalatory ribs:

OccurRENCE. The subgenus Perispiiiiotéss Waagen occurs in the Tram-
sversarium zone.
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Subgenus Otospifuintdees Buckmamn, 1926

Perisphinectes (Otwsphinctes) sp.
PL. 19, fig. 2

MATERIAL. (63)11%-1493d (1 specimen).
LocAaLrty. Tiz Kuh 1.

One small specimen, complete. Shell evolute with whofl seetion sub-
rectangular and flat flanks, venter broad and very weakly eonvex, and
ventrolaterall shoulder rounded. Umbilicus broad and shallow.

Primary ribs very dense, stromgly protsitadiate in the internal whoris
then more distant, tending to reunite in pairs and finally almest reeti-
radiate, bipartite with frequent intercalatory external ribs. In the imternal
whorls, secondary ribs rather prominent on the ventro-lateral shouider,
then more attenuated on the venter crossed by a broad deep spiral sulcus,
absent in the external whorl, whieh exhibits persistent secondary costae,
although very weak, also on the venter. Constrictions three and then four
per wherl, limited adotallly by a high costa similar to a flare. After the
final eenstriction, there is an auricle with weakly undulating lateral sur-
faee and 2 strong ventral felds.

DvessoNs (in nam)

D 41

H 1.7 28%0
L 103 25%
U 20.4 40%°0
R 30:34; 39:31; 48:31

Rewmeks. The specimen under examination is very well preserved. 1ts
observable features place it in an intermediate position between the sub-
genera Otospiiiiietdes Buckman and Alligaticessgs Buckman.

It does not however appear to correspomd with any species so far
described. It probably represents a new species, which is not being denem-
inated because only one specimen is available.

OccumreENCE. The subgenus Otosphidietees occurs in the Plicatilis zone
and in the lower part of the Transversarium zone.
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Subgenus Dichotonogeeaas Buckman, 1919

Perisphinctes (Dichotomoceras) sp.
PL 19, fig. 4
1966 Dindeguipiuiustes cf. grossowoirei - Fantimi Sestini in Assereto, p. 37.
MamzriaL. (62) 1A-M2281a (8 specimens).
LocaLrry. Tiz Kubh III.

Numerous fragments of various sizes, compressed, with sharp co-
stae, slender, weakly sinuous, slightly concave adorally near the umibbili-
cal angle, then straight or weakly convex up to 3/5ths of the height,
where they bifurcate into two secondary ribs slightly projecting and
always well pronounced. Bifurcations are intercalated in the inner whorls
of some specimens.

OocumreENCE. The subgenus Dichottimeceeass Buckman is employed
here in the sense proposed by Enay (1966, p. 502) and is limited to the
upper part of the Transversarium zone (Bifurcatus subzone).

Genus Orthespivitetdes Schindewolf, 1925
Subgenus Orthespiiictdes Schindewolf, 1925

Orthosphimctes (Onthosphinctes) fischeri sp. n.
Pl 19, fig. 5

HoioTYPE. (63) IA-1583a.

Locus Ttyrpicus. Assaman Kuh (63)Ilx-1583: north slope of Assaman
Kuh, about 160 metres below the pointed mountain top in an NE di-
rection.

SmaTUuM TYPicUM. Lar Formation, Upper Oxfardian.

DeriwaTiO NomINIS. The specific name fiseltenti is proposed in honour
of E. Fischer, the first to describe a specimen belonging to this species.

LocaTion. Palacontollogy Institute of the Milan University. Register
Number No. 11336.

Dmenosts. Shell moderatelly evolute, with oval whorl section, round-
ed venter, rather deep umbilicus.

Primary ribs rectiradiate, slightly projected, markedlly prorsiradiate
and denser in the intermal whorls, generally bipartite, but also tripar-
tite with rare intercalatory external ribs or also umbilical ribs. Con-
strictions present in the internal whorls, stromgly prorsiradiate, shallow.
Parabolic nodes in the external whorls.



LAR LINESTONE AND AMMONITE FAUNA 217

DiwvEnsoNs (in nam):

Holotype Fischer's specimen
D 61.5 68
H 215 A 24 33%0
w 14 22 155 23%
U 26.4 42°% 28 42%
PR 55 52
SR
PR’ 21 24

Remmwrks. This new species has been attributed to the subgenus
Orthospitinetees Schindewolf, even though the shell has a poor evolu-
tion and the rather restricted umbilicus is more reminiscent of forms
of the subgenus Progeromi Avkell. The presence of parabolic nodes is
also noted, while the ribs are regularly bipartite or tripartite, never po-
lygyrate. 1t should however be observed, as already correctly noted by
Geyer (1961, p. 29), that it is difficult to distinguish the representatives
of these two taxa if the internal whorls only are taken into account; this
is so in the present ease, in whieh beth of the speeimens have rather
reduced dimensiens.

Although it has dimensions somewhat less than those of the specimen
of Fischer, the specimen originating from Assaman Kuh has been chosen
as the holotype, because it has been found in association with other
species, such as Orthospitiietees (Orthospifiietess) virgulatiss (Quemstedt),
in a locality the position of which is known with great precision. The
specimen of Fischer comes in fact from the Heller Kalk of Diktasch in
the Upper Oxfordian, together with a fragment identified as HAeeisgphimctes
sp. (ernesti group).

Commarisons. Pischer had referred his specimen to Heeissphimctes
mogosensiss Choftiat, but this identification was not accepted by Spath
(1948). In the species of Chofffat (1893, pL 12, fig. 5: lectotype desigmated
by Enay, 1966) the umbilicus is in fact broader and the height of the
whorls grows more slowly; alse the ribs are less dense, as Fischer had
already observed,

Another closely allied species is Orthospitibeiees (GEvibegptitnates)
virgulatties (Quenstedt), which however has ribs slightly coneave adorally,
slightly sinuous and mueh mofe robust and distanced in the external
whorls eompared with the internal ones. In ouf speecies, on the other
hand, the ribs in the internal whorls are also straight and relatively
robust.
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Ortthasphimetes (Ontthosphiinetes) cf. laufemensis (Siemiradizkii, US28)
Pl 20, fig. 1

cf. 1898 Perisphbinintedes lauffemesisis Siemiradizki, p. 188, pl. 26, fig. 46.
cf. 1940 Perisphirivteses lauffenesisis - Dieterich, p. 36, pl. 2, fig. 9 (not fig. 8).
cf. 1963 Perisghindtedes (Onthbepiphdtestes) laufpewesisis - Koerner, p. 359, pl. 25, fig. 2;
pi. 29, fig. 2; pi. 30, fig. 1; text-figs. 56, 57.
MATERIAL. (BDIPAIL3S6 (1 specimen).
LocAiity. Tiz Kuh III.

One specimen only, of small dimensions, slightl fH4tened.

Shell evolute, whorl section oval. Widely spaceu ribs prorsiradiate,
rather irregular, bipartite or occasionally tripartite, with intercalatory
external ribs.

DIvEEONS (in mam):

D 54.2

H 18 33"
w 7.8 14°®
U 24.4 45'e
PR 40

SR

PR" 2.1

OccumRENCE. O. (Orthosphinctes) laufemansiss (Siemiradzki) has been
found in the Upper Oxfordian of Germany and France. In Swabia it
occurs at u/p White Jura boundary.

Ortthosphiimctes  (Ontthosphimctes) polygyratws (Reinecke, U313)
Pi. 20. fig. 3

1318 Nautiilus poligyratbus Reinecke, p. 73, pl. 5, fig. 45.

1873 Peritppiniteses sulippnetetestus Neumayr, p. 181, pi. 34, fig. 4.

1877 Ammmoitedes (Penmippitiesies) pollgyratmbus - de Loriol, p. 61, pi. 7, fig. L

1879 Perisphinteses colubbimusus - Fontanmes, p. 62, pl. 9, fig. 4.

1881 Ammmuitetes «Perispifiioietys) paligyratatus - de Loriol, p. 20, pl. 6, fig. 4 (not fig. 5).
1895 Peritghinteses poligyretwtus - de Riaz, p. 382.

1929 Perisphiniteses paiggratasus - Wegele, p. 47, pi. 1, fig. 6.

1929 Peritphivitetes n. sp. aff. trijppéex - Wegele, p. 48, pi. 2, fig. 2.

1935 Planii¢es poligyyaiusus - Arkell, p. 35, pi. 100, fig. 5.

1943 Planifées poligyyawbus - Butticaz, p. 19, pi. 4, fig. L

1953 Planif¢es pollggraiwéus - Pelletier, p. 349.

1961 Perisphirintetes (Orthossiidme)les) poliggraméus - Geyer, p. 21, pl. 1, fig. 4.

1963 Peritphiviteses (Ovthbepphdtestes) poigyraméus - Enay, p. 30.

1963 Perisppiniteses (Ortbbeppidtestes) poliggratutus - Koerner, p. 351, text-figs. 46, 47.
1966 Orttiospitihetestes (Onthbspinhdes)es) poliggrawsus - Enay, p. 516.

1966 Perisphivinezes «O@tthospiitnetys) podlygyratiss - Faatindi Sestimii inn Asseeeteo, pp. 337.

MATERIAL. (61) IA-V153a (1 specimen).
LocALiTy. Katumbargah,
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One specimen only, of medium dimensions, slightly deformed by
compression.

Shell evolute, whorls with elliptical section, venter narrow and convex;
umbilicus large, shallow; umbilical angle rounded.

Primary ribs prominent, slightly prorsiradiate, bipartite or more
rarely triparthte Intercalatory ribs present. Secondary ribs rounded,
With Tatis p m = 37 The B%‘df%%“%rn‘% and trifircatons of the pHmary
S3%tas 3 not ViRiBlE ih the UmbIitH:

DvensoNs (in nam):

D 1237
H 362
w197
H 511
PR 44

SR )
pR &7

Occurrence. O. (Orthosphinctes) polygyraitiss (Reinecke) has been
found in the Bimammatum and Planula zones (Enay et al., 1967) and in
the Planula and Platynota zones (Geyer, 1961) of France, Switzerland
and Germany.

Orthosphimctes (Onthosphinctes) virgulatus (Quenstedt. UBSB)
Pl. 20, fig. 2

1858 Ammonitddes vingudutus Quenstedt. p. 593, pi. 74, fig. 4.

1%7 Ammées Vifglﬂéﬁfi‘s = @U@ﬁﬁ@@tr p 92@, pi' l@@, ﬂg 5.

1887 Amisemddes ef. vimgndatus - Quenstedt, p. 926, pi. 100, figs. 12, 13

1893 Peritpnhiciedes virgndatus - Choffat, p. 41, pi. 5, fig. L.

1868 Peritsmirictedes vimpudatss - de Riaz, p. 20, pi. 10, figs. 3, 4

1903 Pericsmirinedes vingndaiss - de Loriol, p. 80, pl. 13, fig. 2.

1920 Perisnirinedes vingndatss - Wegele, p. 83, pl. 2, fig. 6.

1963 gﬂé‘mégpgm&es (Ontlogsmhinetes) vingddatus - Koerner, p. 388, pi. 23, fig., 2; text-figs.
{] d

MaTeriaL. (63) 1A-1583b (1 specimen).

LocaLrty. Assaman Kuh.

One specimen of small dimensions, slightly deformed.

Shell slightly evelute, whorl section elliptieal. Ribs prorsiradiate,

slender and dense in the inner whorls, more widely spaced and robust
in the outer whorls, bipartite with external intercalatory ribs.
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DiwWEMNSIONS (in mim):

D 48
H 16.4 35%%
w 8.5 20%
0] 211 43°b
PR 48

OocumreNCE. O. (Orthosphinctes) virgudaiiiss (Quenstedt) has been
found in the Upper Oxfordian of Germamy, Portugal and France. In
Swabia it occurs in the o and $§ White Jura.

Genus Littacansress Hyatt, 1900
Subgenus Larchetimm Tintant, 1961

Lithacoceras (lLarcheria) sp.
Pl 20, fig. 4
MameriaL. (62) 1A-M2281e (1 specimen).
LocaLrty. Tiz Kuh III.
One incomplete specimen, of small dimensions corresponding to a

nucleus. Shell weakly involute with long straight primary ribs, slightly

prorsiradiate, tripartite or more rarely bipartite, secondary ribs very
slender.

OocomreNCE. The subgenus Laretwrim Tintant ocecurs in the Transver-
sarium and Bimammatum zones of Europe and Madagascar.

Subgenus Discospitinetees Dacque, 1914

Lithacoceras (Discosphinctes) sp.
PL 20, fig. 5
MamEmiaL. (62) IA-M2281b (3 specimens).
LocaLrty. Tiz Kuh III.
Several fragments, of various sizes, compressed, with numerous ribs,

slender, dense, slightly sinuous, protsitadiizie, bipartite, very occasionally
simple with intercalatory external ribs.

OucumreNCE. The Subgenus Discospitinetess Dacque, ocecurs in the
Upper Oxfordian.
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Subgenus Progeromia Arkell, 1953

Lithacoceras (PProgeronia) cf. triplex (Quenstedit, H1%7)
PL 21, fig. 2

1887 Ammmoitsges trijpder Quenstedt, p. 925, pi. 100, figs. 9, 10.

1961 Litttawocmresas (Prapgeovinja) tripéer - Geyer, p. 32, pi. 9, figs. 2, 3.
MAaTERIAL. (62) 1A-M2282a (1 specimen).
LocaLity. Tiz Kubh III.

One very incomplete specimen, about 130 mm in diameter, slightly
deformed.

Whorl section elliptic 1l, more high than broad, with rounded umbilical
angle and rather high un.bilical walls. Primary ribs dense, more distanced
at the end of the final preserved whorl, slightly prorsiradiate, bipartite
mlr)iéh external intercalatory ribs, more rarely polygyrate, with ratio

sRE = %2

OccurRENCE. L. (Progerenia)) tripiwe (Quenstedt) has been found from
the Platynota to the Hypseloeyclum zone of Franconia and Swabia and
in the Wangener and Badener Beds of Switzerland.

Lithacoceras (Progeronia) sp.

MaTerAL. (B1) IA-V153¢ (1 specimen).

LocaLity. Katumbargah.

One specimen of small size, deformed.

Shell slightly evolute, whorl section oval with maximum thickness
near the umbilical suture; umbilicus of medium dimensions with rounded
umbilical angle and moderatelly developed umbilical walls.

Primary ribs slightly prorsiradiate, acute, 38 in the final whorl, a
smaller number in the internal whorls, generally bipartite, more rarely
tripartite, with intercalatory external ribs. Rare constrictions, 1 or 2 per
whorl, limited adorally by an intercalatory umbilical costa.

Renwmrks. The specimen is very deformed, and it is therefore not
possible to give its dimensions. Its maximum diameter is about 50 mm.
It could be allied to L. (Progeronia) urestisiimessiss (Wegele) on the basis
of the frequency of the primary and secondary costae. The state of
preservation and the reduced size make this identification uncertain.

OccurRRENCE. The subgenus Progeromia occurs from the Upper Ox-
fordian (Bimammatum zone) to the Middle Kimmeridgian (Geyer, 1961;
Enay, 1966).
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Lithacoceras (Progeronia) sp.
PL 21, fig. 1
1966 Prapeodinia sp. ex gr. prggeson - Fantini Sestini in Assereto, p. 38.
MATERIAL. (62) IA-M2282¢ (1 specimen).
LocaLrty. Tiz Kulh III.

One specimen about 150 mm in diameter, incomplete.

Shell slightly involute, with shallow umbilicus, whorl section elliptical
with almest flat flanks; venter nartow, convex; umbilical angle sub-right:
umbilical wall rather high.

Ribs slightly prorsiradiate, dense, bipartite or polygyrate with inter-
calatory external ribs.

Rewmveks. The specimen could be allied to L. (Progeronia) progeron
(Ammon) in Geyer (1961, p. 81, pl. 7, fig. 2), as regards the general shape
of the shell and the course of the ribs. The costae however are mueh
denser than in the species of Ammon, beth in the inner wherl and iA
the outer ones. The figured side of this speeimen (Bl. 21, fig. 1) may
also resemble to the forms of the subgenus Lareherim Tintant. This is
mainly due te the erosion of the ornament. On the other side where the
ornaments are well preseived, these are more prominent and broader.

OCCURRENCE. See above.

Genus Katraliterass Spath, 1924
Subgenus Torquatisphirieteses Spath, 1924

Katroliceras (Torguatisphinctes) sp.
MateriaL. (62) 1A-M2282b (1 specimen).
LocaLrry. Tiz Kubh III.

One specimen, very incomplete, about 140 mm in diameter.

Shell very evolute, with slow growth, whorl section oval with ffiattened
flanks. Primary ribs prorsiradiate, denser in the inner whorls, straight
but with weak adoral concavity near the umbilical angle which should
be very prominent above the suture. On the final whorl preserved the
ribs are bipartite with rare intercalatory external ribs. Secondary ribs
very prominent, robust, tending to cluster in pairs on the vemnter.

Occurrence. According to Geyer (1961), Torquatitphiretses Spath is a
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subgenus of Katraliterass Spath and occurs in the Lower and Middle
Kimmeridgian.

Genus Ataxioeerass Fontannes, 1879
Subgenus Parataxioceras Schindewolf, 1625

Ataxioceras (Parataxioceras) sp.
PL 21, fig. 3

MaTeriaL. (63) 1A-1494a (1 specimen).

LocAaLrity. Tiz Kuh 1.

Shell slightly evolute; whorl section elliptical: urbilicus moderate,
shallow; umbilical angle rotuinded.

Primary ribs rursiradiate, irregular, blpartite with imtercalatory
umbilical ribs and rare polyplocoid ribs, 32 in the last whorl preserved,
which is about 38 mm in diameter. Rare constrictions, stromgly sinious.

Rewmirks. The specimen under examination is small and fairly well
preserved, but unfortwnately it was not possible to completely free the
last whorl. 1t appears to belong to the group of A. (fRzrdtainneras)
balneariarm (Loriol), but this identification is rendered unecertain by the
impossibility of confirming the dimensions.

OccumreNCE. The subgenus Parataxioceras Schindewolff is limited,
according to Geyer (1961), to the lower and middle parts of the White
Jura (Sutmeria platynaizan and Ataxioceras hypselocycliin: zones).

Ataxioceras (Parataxioceras) sp.
Pi 31, fig: 4
1966 Adpriesasas (AtamiQeains) sp. ex §F. guamiberi - Faptini Sestini in Asserets, p: 37

MareriaL. (61) TA-V183b (4 specimens).
LocaLity. Katumbargah.

Several small specimens, slightly deformed.

Shell evolute, whorl section elliptical; shallow umbilicus.

Primary ribs very irregular, prominent, prorsiradiate, bipartite and
also polygyrate, with intercalatory umibilical ribs. Parabolic nodes not
well preserved. Rare constrictions limited by intercalatory umbilical ribs
and by polygyrate ribs.

ReEmrwrxs. All of the specimens are compressed and extensively



224 AT.Famtilini Sestini andl R. Afssrefio

deformed; their diameter ranges from 24 to 40 mm. It is not therefore
possible to arrive at a confident specific identification (Geyer, 1961, p. 81).

In particular, the specimens under examination can be related to
those illustrated by Choftfat (1893, pi. 14, fig. 2) as Perispiinctess ifecondiitus
Fontannes, but belonging according to Geyer (1961, p. 81) to a new
species not denominated by him. The largest specimen, with the best
preserved ornamentaﬂion, exhibits 41 primary ribs at 40 mm diameter

and & 2o e = % TAGIOFS Which agree well With thess reperisd B
o G QBB 6 B y

@mmmeuce See above.

PFamily 4 s pid dgpidoaaratidae
Genus Euaspiilimeress Spath, 1931

Evaspidoceras sp.

MateriaL. (63) 1A-1583e (1 specimen).
LocaLity. Assaman Kuh.

External cast of a whorl fragment, of small dimensions.

There are visible 7 periurnbilical tubercules, connected by simple
ribs (very weak) with the same number of ventrolatetal tubercules.
Ventro-lateral tubercules with larger and more prominent bases. Venter
broad, convex and smooth.

OocurreNCE. The genus Ewespiidtsrass Spath occurs from the Upper
Callovian to the Upper Oxflordian.
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PLATE 19.

Fig. 1 - Triimeagipitit¢es arolitess (Oppel). Tiz Kuh I, (63)1A-1493b; x 1.

Fig. 2 - Perisyphrictetes (Otaxpplictesps) sp. Tiz Kuh I, (63) IA-1493 ad; x 1.

Fig. 3 - Ochetteeeans canalintddutmm (v. Buch). Tiz Kuh I, (63) IA-1493a; x 1.
Fig. 4 - Perispbiricietes (Didicddownerashs) sp. Tiz Kuh III, (62) IA-M2281d; x 1.

Fig. 5 - Ortiuspphdteses (Oritlosspibitedes) fisahleeri sp. n. Holotype. Assaman Kuh, (63)
IA-1583a; x 1.
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PLATE 20.
Fig. 1 - Oritlosppiniteses (Orttiosppinthedes) cf. lauwfbneosisis (Siemiradidki). Tiz Kuh I1II, (61»>
1A-L396; x 1.

Fig. 2 » Orttiosshividteses (Ovitiosppibitedes) virgutadsus (Quenstedt). Assamen EQM, «83)1A-
1583b; x I

Fig. 3 - Orificappinitezes (Ortttosppibittedes) pollpyyatias (Reinecke). Katurabanrgahm, (61) 1A-
Vi153a; x 075

Fig. 4 - Littarooeeasis (Lamhkeid) sp. Tiz Kuh IIL, (62) IA-M2281e; x 1

Fig. 5 » Littiawcoerans (Dismspphietesps) sp Tiz Kuh I, <6682 tAMRMERBHAa;x Xx1. 1.
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PLATE 21.

Fig. 1 - Littaoooerawns (Progpeooran) sp. Tiz Kuh IIL, (62) IA-M2282c; x 0.75.

Fig. 2 - Litlazcoerawis (Prageeooian) cf. trigter (Quenstedt). Tiz Kuh III, (62) IA-M2282 a;
x 0.75.

Fig. 3 » Ataxiimeeaas (Parattxibomas)s) sp. Tiz Kuh I, (63) IA-1494a; x L

Fig. 4 - Atadigeeass (Parattaidoeras)s) sp. Katumbargah, (61) IA-VIEBba;, x 1.
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