
Biostratigraphy, Lithostratigraphy, ammonite taxonomy and microfacies analysis 
of the Middle and Upper Jurassic of norteastern Iran. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Dissertation zur Erlangung des 
Naturwissenschaftlichen Doktorgrades 

Der Bayerischen Julius-Maximilians-Universität Würzburg 
 
 
 
 
 
 
 

vorgelegt von 
 

Mahmoud Reza Majidifard 
 

aus 
 

Teheran 
 
 
 
 
 

Würzburg, 2003-10-22 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 I



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To my wife and my daughter  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 II



 
 

Abstract 
 
The Middle and Upper Jurassic sedimentary successions of Alborz in northern Iran and Koppeh 
Dagh in northeastern Iran comprise four formations; Dalichai, Lar (Alborz) and Chaman Bid, 
Mozduran (Koppeh Dagh). In this thesis, the biostratigraphy, lithostratigraphy, microfacies, 
depositional environments and palaeobiogeography of these rocks are discussed with special 
emphasis on the abundant ammonite fauna. They constitute a more or less continuous sequence, 
being confined by two tectonic events, one at the base, in the uppermost part of the Shemshak 
Formation (Bajocian), the so-called Mid-Cimmerian Event, the other one at the top (early 
Cretaceous), the so-called Late-Cimmerian Event. The lowermost unit constitutes the uppermost 
member of a siliciclastic and partly continental depositional sequence known as Shemshak 
Formation. It contains a fairly abundant ammonite fauna ranging in age from Aalenian to early 
Bajocian. The following unit (Dalichai Formation) begins everywhere with a significant marine 
transgression of late Bajocian age. 
The following four sections were measured: The Dalichai section (97 m) with three members; 
the Golbini-Jorbat composite section (449 m) with three members of the Dalichai Formation 
(414 m) and two members of the Lar Formation (414 m); the Chaman Bid section (1556 m) with 
seven members, and the Tooy-Takhtehbashgheh composite section (567 m) with three members 
of the Dalichai Formation (567 m) and four members of the Mozduran Formation (1092 m). 
Altogether, 80 species of ammonites from the Dalichai and Chaman Bid formations belonging 
to 30 genera and 16 families are described. Among the taxa Phylloceratidae are most abundant, 
followed by Ataxioceratidae, Perisphinctidae, and Cardioceratidae. Pachyceratidae are the least 
common family. The ammonite fauna is of low diversity and is concentrated in several levels. 
Some of the ammonite genera and species are recorded from Iran for the first time. These 
include Pachyceras lalandei, Cardioceras praecordatum, Microbajocisphinctes sp., Geyssantia 
geyssanti, Larcheria schilli, Passendorferia sp., Sequeirosia sp., Phanerostephanus subsenex, 
Nothostephanus sp., Nannostephanus cf. subcomutus, Parawedekindia callomoni, Physodoceras 
sp., Extrenodites sp.. Biostratigraphically, thirty ammonite zones have been recognized for the 
Middle and Upper Jurassic successions at the four studied sections. 
Based on ammonites, the Dalichai Formation ranges from the Upper Bajocian to Callovian 
(Dalichai section) and from the Upper Bajocian to Lower Tithonian (Golbini-Jorbat section), the 
Chaman Bid Formation ranges from the ?Bathonian to Lower Tithonian (Chaman Bid section) 
and from the Upper Bajocian to Middle Kimmeridgian (Tooy-Takhtehbashgheh section), the 
Lar Formation ranges from the Middle to Upper Tithonian (Golbini-Jorbat section), and the 
Mozduran Formation from the Upper Kimmeridgian to ?Tithonian.  
Forty-four Microfacies types are briefly described. They were grouped into 16 facies 
associations, which then were interpreted in terms of their palaeoenvironments. They are part of 
a carbonate system consisting of a platform and adjacent slope to basin. Five major 
environments are represented: Tidal flat, shelf lagoon, and platform margin barrier as parts of 
the carbonate platform, and slope to basin representing open marine conditions. The sediments 
of the Dalichai and Chaman Bid formations are the slope and basinal sediments of the 
diachronous Lar and Mozduran formations, which formed an extensive carbonate platform in 
the Middle and Upper Jurassic. 
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Introduction 

 
Jurassic rocks are widely distributed and superbly exposed in the Alborz Mts. (northern Iran) 
and Koppeh Dagh (northeastern Iran). The Lower Jurassic and large parts of the Middle Jurassic 
are characterized by a thick siliciclastic succession (Shemshak Formation), whereas the Upper 
Bajocian to Tithonian rocks are predominantly carbonates, which represent a platform, slope 
and basin system. Four lithostratigraphic units, the Dalichai and Lar formations in the Alborz 
and the Chaman Bid and Mozduran formations in the Koppeh Dagh, are the scope of this thesis. 
In the last decades, many authors studied the Middle and Upper Jurassic succession of Iran with 
respect to micro- and macrofossils, among them Erni (1931), Arkell (1956), Assereto (1966), 
Assereto et al. (1968), Davis et al. (1972), Madani (1977), Stampfli (1978), Afshar Harb (1979, 
1994), Seyed- Emami et al. (1985, 1987, 1989, 1991, 1994, 1995, 1996, 1997), Seyed- Emami 
& Nabavi (1985), (Keshani 1986), Schairer et al. (1992, 1999), Schweitzer & Kirchner 
(1995,1996) and (Hosseniun 1996). 
The aim of the present study is to (1) record and describe the ammonite fauna, (2) discuss the 
age of the formations based on the ammonites (3) describe and discuss the lithostratigraphic 
units, (4) describe and interpret the various microfacies types, (5) interpret the depositional 
environments, (6) discuss the palaeobiogeographic relationship of the ammonite fauna, and (7) 
elucidate the lateral facies relationships between Alborz and Koppeh Dagh in the Middle and 
Late Jurassic. For this purpose two sections in the Alborz and two sections in the Koppeh Dagh, 
each representing a transect, were measured bed-by-bed using a modified Jacob staff (Sdzuy & 
Monninger 1985). The rocks were described in the field, sampled for microfacies analysis and 
classified according to depositional texture (Dunham 1962). 
 

Material and methods 
 
Locality of sections: The study area is located in the western Koppeh-Dagh and central and 
eastern Alborz. Four sections were studied. They are the Dalichai and Golbini-Jorbat sections 
(Alborz) and the Chaman Bid and Tooy-Takhtehbashgheh sections (western Koppeh-Dagh). 
The location of these sections is as follows: 
 
Dalichai section: Right bank of Dalichai River, 700 m below Pole e Ferdowsi (bridge) along the 
Tehran �Firuzkuh road (113 km east of Tehran; Fig. 1.1). 
 
Golbini-Jorbat section: As the calcareous rocks of the Lar Formation at Golbini have been 
recrystallized and partly dolomitized, a composite section was chosen for recording the Dalichai 
and Lar formations in this area. Two sections, one at Golbini and one at Jorbat were chosen for 
this purpose. The distance between the two sections is 38 km They are best accessed as follows: 
 
Golbini section: 16 km N of Jajarm near Golbini farm. To reach the section, follow the Jajarm 
alumina asphalted road. 13 km from Jajarm take a left turn and continue on a small unpaved 
road for 3 km (co-ordinates: N 37°05´13´´, E 56°44´41´´; Fig. 1.1). 
 
Jorbat section: 51 km NE of Jajarm. For access to this section, follow the unpaved Jajarm-
Sankhast road. The section is reached 9 km after passing through Jorbat village (co-ordinates: N 
37°09´00´´, E 56°43´59´´; Fig. 1.1). 
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Chaman Bid section: The section is located 3.5 km NW of Chaman Bid village in the Kourkhod 
Mountains. The distance from the section point to the Bojnourd � Gonbad road (60 km W of 
Bojnourd) is almost 1 km (co-ordinates: N 37°26´00´´, E 56°30´50´´; Fig. 1.1). 
 
Tooy-Takhtehbashgheh section: As the calcareous rocks of the Mozduran Formation in the 
Tooy area are tectonically disturbed, a composite section was used for studying the Chaman Bid 
and Mozduran formations. One section (Chaman Bid Formation) is situated at Tooy and one at 
Takhtehbashgheh (Mozduran Formation); the two localities are 24 km apart. For reaching these 
sections, the instructions given below should be followed: 
 
Tooy section: 4 km N of Tooy village (49 km W of Esferayen city and 93 km SW of Bojnourd 
city, respectively). Tooy village is reached by taking a left turn after 9 km along the Esferayen�
Bojnourd road and following the Esferayen-Sankhast asphalt road for about 45 km. At Tooy 
take a small unpaved road, leading north, for about 4 km (co-ordinates: N 37°09´14´´, E 
57°09´13´´; Fig. 1.1). 
 
Takhtehbashgheh section: 1 km NE of Takhtehbashegheh farm (Haj Ali Agha kalat), 80 km SW 
of Bojnourd and 91 km NW of Esferayen. After following the main road Bojnourd-Esferayen 
for 27 km, take a left turn onto an unpaved road. After 53 km, the Takhtehbashegheh farm is 
reached (co-ordinates: N 37°19´42´´, E 57°04´13´´; Fig. 1.1). 
 
 
Microfacies: A total of 524 thin-section have been prepared. The microfacies analysis is based 
on a component analysis and on textural (including sorting and degree of sphaericity) of the 
components) and diagenetic features. For limestone classification the scheme of Dunham (1962) 
was used with the following abbreviations: m, mudstone; w, wackestone; p, packstone; f, 
floatstone; g, grainstone; r, rudstone. Based on their composition and texture, the thin-sections 
have been grouped into 44 microfacies types, which characterize five facies belts. Typical 
components and/or important textural features were used in addition to the terms �with� and 
�rich in� order to express the relative quantity of other important components. 
 
Ammonites: Since the main part of the thesis deals with ammonites, numerous ammonites were 
collected from the sections. After identification they were described and used to define the 
international Standard Zones. Graphs and pie diagrams were constructed to compare the 
composition of the ammonite fauna at the species and familial level between the sections and the 
two major regions (Alborz and Koppeh Dagh). The ammonite zonation is based on CARIOU & 
HANTZPERGUE (1997). As the ammonites are generally well preserved and index species are 
abundant, the presence of most ammonite zones of the Middle and Upper Jurassic could be 
demonstrated. 
 

Geological setting 
 
 
In the following, the geodynamic history and palaeogeographic evolution of northern and 
central Iran between the Triassic and Late Jurassic is briefly reviewed. 
During the Precambrian and Palaeozoic, Iran was situated at the northern margin of Gondwana 
bordering a great ocean, the so-called Palaeo-Tethys. Towards the end of the Permian and 
during the Early Triassic, rifting and formation of new oceanic crust (Neotethys) took place at 
the northern margin of Gondwana. As a result, regions that at present-day constitute central and 
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parts of northern Iran became separated from this continent and moved towards Laurasia. These 
separated blocks are called Cimmerian Continent (e.g. SENGÖR 1990). About the beginning of 
the Late Triassic (Carnian) the closure of the Palaeo-Tethys caused collision of the Cimmerian 
Continent with the southern margin of Laurasia (Early Cimmerian tectonic event). This collision 
caused the uplift of northern and central Iran. Evidence and effects of this event can be observed 
in northern and central regions of Iran in form of laterites, bauxites and Triassic calcareous karst 
phenomena. From the early Norian onward, widespread transgression of the Shemshak Sea led 
to deposition of siliciclastic rocks named Shemshak Group (Norian-Middle Bajocian). This 
cycle ended in the early Bajocian with the onset of the Mid-Cimmerian tectonic event (SEYED-
EMAMI & ALAVI-NAINI 1990). The Mid-Cimmerian event (early to late Bajocian) was 
associated with rifting and magmatic (e.g. DAVOUDZADEH & SCHMIDT 1983-1984)activity, and 
caused widespread emersion in most of the area. As in the case of the Shemshak Group the 
following transgression here also was diachronous. This transgression gave rise to an 
epicontinental sea subdivided into basinal and platform environments in north-central and north-
eastern Iran. This condition continued into the Cretaceous when, in the Neocomian, the Late 
Cimmerian tectonic event terminated the second sedimentary cycle. Therefore, the Jurassic 
system in Iran consists of two large sedimentary-tectonic cycles. In other words, the lithological 
changes, biological features and sedimentary environments reflected by Jurassic rocks in Iran 
indicate that the geographic changes in the Jurassic were closely related to the tectonic events. 
The rocks of the first sedimentary cycle are mostly siliciclastic in nature indicating fluvial, 
deltaic, and, at times, shallow marine environments. Upper Triassic and lowermost Jurassic 
rocks are very similar, so that in most cases the two time intervals cannot be separated. 
In total, the Upper Triassic, Lower and lowermost  Middle Jurassic rocks formed under more or 
less homogeneous sedimentary conditions. They comprise a sedimentary cycle confined at the 
base by the Early Cimmerian and at the top by the Mid Cimmerian tectonic events. The 
similarity of these sediments and faunas with those of the same age in Afghanistan and Armenia 
indicates that north and central Iran was situated at the southern margin of Laurasia (SEYED-
EMAMI 1990). One important evidence of the Mid-Cimmerian tectonic event in Iran is the 
presence of melaphyres and alkaline basalts in the Yazd Block below or within Norian-Bajocian 
rocks, which characterize a tensional phase and intercontinental opening taking place after the 
mid-Triassic compressional phase (AGHANABATI 1998).  
The second sedimentary megacycle consists mostly of marl and limestones and indicates basinal 
and platform environments (LASEMI 1995). These sediments began to form from the end of the 
Mid Cimmerian tectonic phase until the Late Jurassic and in some place continued into the 
�Neocomian� (SEYED-EMAMI 1975; KESHANI 1988). For example, in some areas of the Alborz 
and Koppeh-Dagh, sedimentation continued from the late Jurassic (Tithonian) to the early 
Cretaceous (Berriasian). At some localities such as Minodasht, Firouzkouh and Jam the 
sedimentary basin was not only deep but also pelagic environments prevailed.  
The Late Cimmerian tectonic event started in most part of north and central Iran in late Jurassic 
time and continued into early Cretaceous. 
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Biostratigraphy and lithostratigraphy 

 

Review of the lithostratigraphy 

 

Alborz Basin 

   Shemshak Formation  

The Shemshak Formation was erected by Assereto in 1966. At the type locality, it consists of 

1000 m of sandstone, siltstone, shale and mudstone with intercalations of thin layers of coal. In 

some regions, marine horizons occur in the upper part of the formation. At the type locality, the 

rocks have been divided into four units, i.e. from base to top 

(1) lower siltstone, 

(2) lower carbonaceous series, 

(3) upper siltstone, 

(4) upper carbonaceous series. 

 The lower part of the section is faulted and strictly speaking does not quality as type section. The 

thickness of the formation varies from a few metres to more than 3000 m in the Alborz area. 

These variations in thickness depend on various tectonic parameters and have no stratigraphic 

significance (Assereto 1966, Davoudzadeh and Schmidt 1983). 

The Shemshak Formation overlies, with an unconformity, rocks of different ages. The upper 

contact of the formation is again mainly unconformable due to the Mid Cimmerian tectonic 

event. The rocks of the formation commonly exhibit lateral facies changes. These changes 

indicate that the sediments were deposited in a tectonically active environment subject in 

particular to differential block movements (Alavi 1996). Sedimentary environments represented 

by the Shemshak Formation include lakes, deltas, rivers and shallow shelf (Repin 1987, Vollmer 

1987). A comprehensive study of ammonites of this formation has been published by Seyed- 

Emami & Nabavi (1985) and Seyed- Emami (1987), a monograph of the plant fossils by 

Schweitzer & Kirchner (1995, 1996). 

 

 Dalichai Formation 

           The type section of this formation consists of 107 m of light-grey to bluish-grey limestone 

with thin intercalations of marl. According to Steiger (1966), the thickness of the formation is 

about 50 to 120 m (average: 100 m, reaching more than 300 m in the eastern Alborz). The lower 
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boundary of the Dalichai Formation is an unconformity due to the Mid-Cimmerian tectonic event 

(the marine transgression of the Dalichai Formation over the Shemshak Formation is 

diachronous). In many areas the upper boundary of the Dalichai Formation is, however, 

gradational. In a few areas it is continuous but sharp and followed by the Lar Formation. The 

sedimentary environments, in which this formation was deposited, are the lower shelf to 

continental slope. The Dalichai Formation is rich in ammonites, which were studied by Erni 

(1931), Arkell (1956), Assereto et al. (1968), Seyed- Emami et al. (1985, 1989, 1991, 1994, 

1995, 1996, 1997), and Schairer et al. (1992). 

 

Shal Formation 

The Shal Formation is restricted to the Talesh Mountains in the north-western Alborz and is 

Middle to Late Jurassic in age (Davis et al. 1972). At the type section, the thickness is about 61 

m. The sediments consist of green, glauconitic and calcareous sandstones grading upward into 

medium-to thick-bedded glauconitic limestones. The lower part of the formation rests with a 

sharp boundary on siliciclastic rocks of the Shemshak Formation, whereas at top it grades into 

yellow marls of the Neocomian Kolur Formation. The Shal Formation contains abundant 

ammonites, but no detailed studies have been carried out so far. Ammonites of the lower part are 

thought to be Callovian or even Bathonian in age (Seyed- Emami et al. 2001), whereas those 

from the top belong to the Tithonian. 

 

 Farsian Formation 

The Farsian Formation occurs in the northeastern Alborz, close to Azadshahr. For the main part, 

it consists of red and yellow limestone, silt and marl. Stampfli (1978), who erected the formation, 

considered the red sediments to be a transitional unit sandwiched between the Shemshak 

Formation and the Lar Formation. Despite tectonic activity, the boundary between the Farsian 

and Shemshak formations, is conformable but the upper boundary with the Lar Formation is 

gradual. The boundary has been drawn where the red limestone of the Farsian Formation changes 

to the yellowish to cream-coloured Lar Formation. Based on ammonites and foraminifers the age 

of the formation is late Middle Jurassic. According to Stampfli (1978) the Farsian Formation was 

deposited in infra-littoral to circa-littoral environments. According to him there is a similarity 

with respect to stratigraphy and facies between this formation and the Dalichai Formation. 

Lar Formation 
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In 1966 Assereto designated the type section of the Lar Formation northeast of Garmabdar 

between the Lar and Jajrud river basins. However, so far the type section has neither been 

measured nor described. According to Assereto (1966) the formation consists in its lower part 

mainly of thinly bedded white to brown limestone. In the upper part the limestone is mainly 

massive. This formation also contains chert nodules. Assereto (1966) chose the name �Lar� only 

for light-coloured and dense limestones and �Abnik� for dark-coloured limestones and dolomites. 

Allenbach (1966) and Steiger (1966) believed that the dark colour of the limestones and 

dolomites is mainly due to local changes of facies in the Lar Formation. At the type section, the 

Lar Formation conformably overlies the Dalichai Formation. Its top is always formed by a 

weathered surface that is followed by various rocks. It is important to mention that at some places 

in the Alborz region sedimentation continued into the Lower Cretaceous. Major evidence is the 

presence of Lower Cretaceous Calpionellidae and algae near the top of the Lar Formation along 

the Damavand-Firuzkuh road (Seyed-Emami 1975, Keshani 1988). According to Assereto 

(1966), however, the age of the Lar Formation is Oxfordian to Kimmeridgian. The main 

sedimentary environments of this formation are shallow marine carbonate platforms. 

 

Koppeh Dagh Basin 

   Kashafrud Formation 

This formation consists of a sequence of dark coloured turbiditic siliciclastics containing 

turbidites. They mainly comprise shales, siliceous shales and sandstones. This unit is widespread 

in the south-eastern region of Koppeh Dagh (Madani 1977, Afshar Harb 1994, 1979, Hossinion 

1996). In the south-western Koppeh Dagh the Kashafrud Formation is not developed; its time-

equivalent rock units are the Bashkalateh and Chaman Bid formations. The lower part of the 

formation overlies with angular unconformity or locally with a coarse-grained conglomerate the 

Triassic Aghdarband Group, Upper Permian ophiolites, or the Mashhad Granite of Mid-

Cimmerian origin. The upper boundary of the formation is either a disconformity, a tectonic 

contact, or a conformable contact with the Chaman Bid and Mozduran formations (Hossenion 

1996). The Kashafrud Formation represents a turbidite facies forming at the suture of the Iran 

Plate with the Turan Plate (Seyed-Emami et al.1994). 

 

 Bashkalateh Formation 

The formation occurs mainly in the western Koppeh Dagh (Afshar Harb 1979, 1994). According 

to Seyed-Emami et al. (2001) it is a fine-grained lateral equivalent of the Kashafrud Formation. 
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 Chaman Bid Formation 

The Chaman Bid Formation consists of grey to bluish, thin- to medium-bedded limestone with 

intercalations of marly shale and marl (Afshar Harb 1979, 1994). At the type section (north of 

Chaman Bid village), the formation attains a thickness of 1722 m. The thickness varies and 

increases from east of Koppeh Dagh towards the west. The Chaman Bid Formation conformably 

overlies the Bashkalate Formation. Its upper boundary with the Mozduran Formation is sharp. 

Main sedimentary environments of the formation are basin and continental slope. Afshar Harb 

(1994) assigned a Late Bajocian to Oxfordian age to the formation, but recent studies (Schairer et 

al. 1999) show that the formation may continue up to the Tithonian. 

 

 Mozduran Formation 

At the type section, the Mozduran Formation consists of light-coloured thick-bedded limestones 

to massive, porous dolomitic limestones and dolomite. According to Afsharharb (1979) the 

thickness of the formation at the type section is about 420 m, but towards the northeast, at Sirzar 

village, it reaches 1400 m (Stöcklin 1972). At the type locality, the Mozduran Formation 

comformably overlies the Kashafrud Formation. According to Afshar Harb (1979) however, the 

contact is a weathered surface. At some localities of the Koppeh Dagh region, the Mozduran 

Formation has a conformable contact with the Chaman Bid Formation. The upper boundary of 

the Mozduran Formation with Shorijeh Formation is erosional. However no detailed information 

is available to reach any final conclusions (see chapter 3). Nabaviyeh (1995) believed the 

boundary between the Mozduran Formation and the Shorijeh Formation to be transitional. At 

many localities, the age of the Mozduran Formation, based on foraminifera, was found to be 

Oxfordian-Kimmeridgian, at others Neocomian (Afshar Harb 1994). Lasemi (1995) divided the 

environment of the Mozduran Formation to in four sub-environments, i.e. tidal flat/beach, 

lagoonal, platform margin, and open marine. 

 

In the following, the lithology of the four measured sections is briefly described and their faunal 

content, in particular ammonites, is given. The latter are used to biostratigraphically subdivide the 

successions. 

 

Biostratigraphy and lithostratigraphic descriptions 
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 Dalichai section 

At the type locality, the Dalichai Formation is 97 m thick (Pl. 2.1A) and ranges from the Upper 

Bajocian to the Callovian. It can be subdivided, from bottom to top, into three members (Fig. 2.1). 

 

Shemshak Formation: The Dalichai Formation is underlain by the Shemshak Formation, which 

consists of alternations of dark-green shales and medium-bedded, dark, fine-grained sandstones 

containing plant remains. The top of the Shemshak Formation consists of medium-bedded, grey to 

yellow sandy limestones (grainstone) with bryozoans, bivalves, gastropods, and echinoderm 

debris. No ammonites have been recovered.  

 

Member 1 (11 m): Dark-brown shales with intercalations of thin-bedded, greenish-grey 

limestones (wackestone) characterize this member. Limonitic concretions (Pl. 2.1B) occur in 

layers. The faunal content comprises siliceous sponges, belemnites and ammonites (Oxycerites 

sp., Cadomites (Polyplectites) sp., Parkinsonia radiata, and P. depressa. The last two taxa are 

indicative of the Upper Bajocian Parkinsoni Zone, Oxycerites and C. (Polyplectites) of the 

Bathonian. 

 

Member 2 (19 m): Alternations of medium-bedded, grey limestones (packstone) and greenish-

grey pencil shales (Pl. 2.1D) with the ammonite Hecticoceras sp. characterise this member. In 

addition, abundant siliceous sponges, sponge spicules, belemnites and the trace fossil Zoophycos 

occur. Hecticoceras is confined to the Callovian. 

 

Member 3 (69 m): Medium-bedded, yellowish-green marly limestones (packstone) alternate with 

grey to buff limestones (packstone), which at some levels with abundant chert-nodules up to 10 

cm thick (Pl. 2.1C). Sedimentary structures consist of parallel lamination and ripple-bedding. The 

faunal content comprises bryozoans, sponge spicules, bivalves (�filaments�), echinoderm debris, 

ostracods and benthic foraminifers (Lenticulina sp., Spirillina sp., and rotaliids). 

 

There is no specific fossil the age of this part. STEIGER (1966) assumed a Late Callovian age, 

although the ammonite on which the age determination is based came from a different section. 
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Lar Formation: The overlying Lar Formation consists of massive to thick-bedded, grey 

limestones (packstone) with chert-nodules. The upper boundary of the Dalichai Formation is 

gradational (Pl. 2.1E). 

 

 Golbini Jorbat (composite section) 

 

The Dalichai Formation was measured north of Golbini (Pl. 2.1F), with a total thickness of 449 m, 

ranging from the Upper Bajocian to the Lower Tithonian. It can be subdivided, from bottom to 

top, into three members (Fig. 2.2) 

Shemshak Formation : Alternation of dark-green siltstones and medium-bedded fine-grained 

sandstone containing plant-debris in the lower part and bivalves (e. g. Homomya sp., Pleuromya 

sp., Plagiostoma sp.), corals, and gastropods in the upper part. The top of the upper part there is a 
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relict conglomerate which evidence of Mid-Cimmerian tectonic movements in this area.  Dalichai 

Formation: The base of the Dalichai Formation consists of medium-bedded, brown weathering 

sandy limestone (grainstone) with siliceous sponges, bivalves (?Spondylopecten sp.), gastropods, 

belemnites, benthic foraminifers (nodosariids, rotaliids), Serpula (Cycloserpula) sp., and 

ammonites (Phylloceras sp., Strenoceras sp., Sphaeroceras tutthum, Garantiana 

(Orthogarantiana) cf. densicostata. The ammonites indicate the Upper Bajocian Niortense�

Garantiana zones. Many of fossils in this member are oxidized and deformed. This formation 

unconformably underlain by the Shemshak Formation (Pl. 2.1G). 

 

Member 1 (105 m): The member consists of green-grey silty marls (Pl. 2.1H) with small 

amounts of secondary gypsum. Pink limestones (floatstone) occur 84 m above the base of the 

member in beds varying from 20 to 60 cm. in thickness. The fossils comprise siliceous sponges, 

bryozoans, Terebella lapilloides, bivalves (?Anisocardia sp.), gastropods, (Obornella sp.), 

echinoderm debris, belemnites, microbial crusts, Tubiphytes, and ammonites (Oxycerites 

yeovilensis, Oxycerites cf. oxus, Bullatimorphites sp., Morphoceras multiforme, M. macrescens, 

M. egrediens, and Ebrayiceras cf. sulcatum). The ammonite fauna indicates the Lower Bathonian 

Zigzag Zone. 

Member 2 (211 m): Alternations of greyish-green marls, well-bedded greyish to yellow marly 

limestones and limestones (packstone) (Pl. 2.2A) constitute the member. At some levels the marly 

limestones and limestones contain abundant chert-nodules (Pl. 2.2C) and the trace fossil 

Zoophycos (Pl. 2.2B). This member contains, apart from a few fossils such as bivalves 

____________________________________________________________________________ 

Plate 2.1. Field aspects of the Middle and Upper Jurassic platform to basin sediment of NNE Iran. 

 
Fig. A. Contacts of the Shemshak, Dalichai and Lar formations (arrowed) at the type locality of the 
Dalichai Formation. 1- Alternation of dark, fine- to medium-bedded siltstones and sandstones (top part of 
the Shemshak Formation); 2-Alternation of yellowish-green, medium-bedded limestones and shales 
(Dalichai Formation); 3-Massive to thickly-bedded limestones (Lar Formation). 
Fig. B. Limonitic concretions in member 1 of the Dalichai Formation at the type locality. 
Fig. C. Chert-bands in limestones of member 3 of the Dalichai Formation at the type locality. 
Fig. D. Greenish-grey pencil shales in member 2 of the Dalichai Formation at the type locality. 
Fig. E. Gradual contact between the Dalichai Formation (1) and Lar Formation (2) at the type locality. 
Fig. F. Dalichai Formation (2) with unconformity contact to the siliciclastics of the underlying Shemshak 
Formation (1) and gradual contact (arrowed) with the overlying Lar Formation (3) at Golbini. 
Fig. G. Contact of the Shemshak Formation (1) and member 1 of the Dalichai Formation (2) at Golbini. 
Fig. H. Contact (arrowed) between member 1 (green silty marl (1)) and member 2 (alternation of marl, 
marly limestones and limestones (2)) of the Dalichai Formation at Golbini. 
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(filaments, Protocardia), brachiopods (terebratulids) gastropods, echinoderm debris, belemnites, 

Neuropora sp., ostracods, radiolarians, sponge spicules, benthic foraminifers (Lenticulina sp., 

Ammobaculites coprolithoformis, Spirillina, rotaliids, nodosariids, miliolids), a rich ammonite 

fauna (Table 2.1), indicative of the Upper Bathonian (Retrocostatum Zone), Lower Callovian 

(Gracilis Zone), Middle Callovian (Anceps and Coronatum zones), Upper Callovian (Lamberti 

Zone), and Middle Oxfordian (Transversarium Zone). 

 

Table 2.1. Distribution of ammonites in member 2 of the Dalichai Formation at Golbini. 
 

Taxon ammonite horizons 
1    2c    3    4    5    6    7 

 

known range 

Phylloceras sp.        *    *    * U. Bathonian-M. Oxfordian 

Calliphylloceras sp.        *    *    * U. Bathonian-M. Oxfordian 

Holcophylloceras cf. indicum              * Callovian 

Holcophylloceras sp.              * Callovian 

Ptychophylloceras sp.        *    *    * U. Bathonian-M. Oxfordian 

Sowerbyceras sp.        *    *    * U. Bathonian-M. Oxfordian 

Eochetoceras sp.                    * Lower Oxfordian 

Hecticoceras (Putealiceras) metomphalum              * Anceps Zone 

Hecticoceras zieteni               * Anceps and Coronatum zones 

Hecticoceras (Putealiceras) schalchi              * Anceps Zone 

Hecticoceras (Lunuloceras) cf. lunuloides              * Anceps Zone 

Hecticoceras (Zietenniceras) evolutum              * Middle Callovian 

Hecticoceras (lunuloceras) aff. pseudopunctatum              * Callovian-L. Oxfordian 

Hecticoceras (Brightia) aff. solinophorum              * M. Callovian- L. Oxfordian 

Oecotraustes (Paroecotraustes) aff. serrigerus          * Retrocostatum Zone 

Taramelliceras cf. dentostriatum                   * Transversarium Zone 

Taramelliceras (Proscaphites) anar                   * Transversarium Zone 

Bullatimorphites (Kheraiceras) sp.          * Retrocostatum Zone 

Pachyceras lalandei               * Lamberti Zone 

Reineckeia (Tyrannites) convex               * Gracilis Zone 
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Reineckeia (Tyrannites) sp.               * Gracilis Zone 

Reineckeia (Reineckeia) anceps               * Anceps Zone 

Rehmannia (Loczyceras) segestana               * Anceps Zone 

Rehmannia (Loczyceras) cf. hungarica               * Anceps Zone 

Rehmannia (Loczyceras) intermedia              * Anceps Zone 

Rehmannia (Loczyceras) sequanica densicostata               * Coronatum Zone 

Indosphinctes (Elatmites) cf. revili               * Gracilis Zone 

Indosphinctes (Elatmites) sp.               * Middle Callovian 

Flabellisphinctes (Flabellia) tsytovitchae               * Coronatum Zone 

Binatisphinctes (Okaites) cf. mosquensis               * Coronatum Zone 

Choffatia (Grossouvria) kontkiewiczi              * Coronatum Zone 

Homoeoplanulites (Homoeoplanulites) sp.               * Callovian 

 

Member 3 (138 m): The member comprises alternations of medium-bedded, grey to pinkish 

limestones (mudstone to packstone) with cherts, green-grey marls (Pl. 2.2D) and rare limestones 

(grainstone) with sharp erosional bases in beds varying from 30 to 80 cm in thickness. 

Sedimentary structures are rare and consist of parallel lamination and ripple bedding. The macro- 

and microfauna is represented by bivalves (filaments), echinoderm debris, belemnites, ostracods, 

radiolarians, sponge spicules, benthic foraminifers (Lenticulina sp., Globuligerina sp., 

Ammobaculites sp., rotaliids, nodosariids and miliolids). In the upper part the member contains 

microbial crusts, Terebella, Tubiphytes and numerous ammonites (Table 2.2). 

 

Table 2.2. Distribution of ammonites in member 3 of the Dalichai Formation at Golbini. 

 

Taxon ammonite horizons 

1    2    3    4    5    6    7 

 

known range 

Phylloceras sp.                         *    * U. Oxfordian-Kimmeridgian 

Sowerbyceras sp.                         *    * U. Oxfordian-Kimmeridgian 

Ochetoceras marantianum                          * Bimammatum Zone 

Ochetoceras semifalcatum                          * Bimammatum Zone 
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Perisphinctes (Dichotomosphinctes) buckmani                         * U. Oxfordian 

Dichotomosphinctes sp.                         * U. Oxfordian 

Perisphinctes (Dichotomoceras) bifurcatus                          * Bifurcatus Zone 

Orthosphinctes (Ardescia) schaireri                                * Platynota Zone 

Orthosphinctes (Ardescia) proinconditus                                * Platynota Zone 

Orthosphinctes (Ardescia) cf. thieuloyi                                * Platynota Zone 

Orthosphinctes (Orthosphinctes) sp.                               * Platynota Zone 

Orthosphinctes (Ardescia) sp.                               * Platynota Zone 

Orthosphinctes sp.                               *  Platynota Zone 

Sequeirosia (Gemmellarites) sp.                              * Kimmeridgian 

Subdiscosphinctes sp.                        *     Bimammatum Zone 

Richterella richteri                                     *  Richteri Zone 

Euaspidoceras hypselum                          * Bimammatum Zone 

 

The ammonites indicate the Upper Oxfordian Bifurcatus and Bimammatum zones, the 

Kimmeridgian Platynota Zone, and the Tithonian Richteri Zone. 

Lar Formation : At Golbini, the Lar Formation is represented by thick-bedded, cliff-forming, 

grey dolomitic limestones to limestones that, when weathered, are cream-coloured to yellowish. 

Tubiphytes and microbial crusts are common. The formation was measured at Jorbat where it 

reaches a thickness of 414 m (Pl. 2.2E). 

 

Member 1 (102 m): Alternations of cliff-forming, grey to pink dolomitic limestones  

______________________________________________________________________________ 

Plate 2.2. Field aspects of the Middle and Upper Jurassic platform to basin sediments of NNE Iran. 

 

Fig. A. Member 2 of the Dalichai Formation at Golbini; alternations of marls, marly limestones, and 
limestones. 
Fig. B. Zoophycos in member 2 of the Dalichai Formation at Golbini. 
Fig. C. Bedding plane with chert-nodules in member 2 of the Dalichai Formation at Golbini. 
Fig. D. Member 3 of the Dalichai Formation at Golbini; alternations of limestones and marls. 
Fig. E. Lar Formation (2) conformably overlying the Dalichai Formation (1) at Jorbat. 
Fig. F. Massive to thickly-bedded limestones of the Lar Formation at Jorbat. 
Fig. G. Massive limestones of the Lar Formation at Jorbat. 
Fig. H. Shurijeh Formation equivalent (2) between the Lar Formation (1) and Cretaceous rocks (3) at 
Jorbat. 
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Fig. 2.2 (cont.) 

 

packstone) and thin- to medium-bedded, greenish-grey argillaceous limestones with intercalations 

of green marls. The fauna comprises sponges (hexactinellids), echinoderm debris, ostracods, 

benthic foraminifers (Ammobaculites coprolithiformis, rotaliids). In addition microbialites with 

abundant Tubiphytes occur. 

 

Member 2 (319 m): Thick to massive, grey to pink, peloidal and oolitic limestones (mudstone to 

grainstone; Pl. 2.2F). In the upper part fenesteral fabrics occur abundantly. The member contains 

sponges, corals, brachiopods, terebratulids, gastropods, echinoderm debris, Cayeuxia sp., 

ostracods, and benthic foraminifers (Nautiloculina sp., Ammobaculites coprolithiformis, 

nodosariids, miliolids). Because of the lack of Lower Cretaceous index fossils, and the find of the 

Lower Tithonian ammonite Richterella sp. in member 3 of the Dalichai Formation, that member 

and member 1 probably indicate Tithonian. 

 

Top: Alternations of red shales and medium-bedded, red to green, medium-grained sandstones of 

the Shorijeh Formation (Pl. 2.2H) conformably overlie the Lar Formation. 

 

Chaman Bid section 
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In contrast to the 1722 m measured by Afshar Harb (1994) 1556 m were measured here (Fig. 2.3). 

The Chaman Bid Formation mostly consists of alternations of grey limestone, grey marly 

limestone (mudstone to packstone) with pyrite, shale, argillaceous shale, and a few levels of 

sandstones. According to the ammonite fauna, the Chaman Bid Formation ranges from the 

?Bathonian to the Tithonian. At the type locality (Fig. 2.3), the formation has been subdivided, 

from base to top, into seven members. 

 

Bashkalateh Formation: This formation is characterised by thinly bedded siltstone and dark grey 

silt with intercalations of medium-bedded, dark-grey sandstones interpreted as turbidites. Fossils 

include the trace fossils Paleodictyon, reworked plant remains (Pl. 2.3C), and in the upper part 

small pyritized ammonites and belemnites (Cadomites sp.) the latter indicating a Late Bajocian 

age. The transition to the overlying Chaman Bid Formation is gradual (Pl. 2.3B). 

 

Member 1 (30 m): Alternations of grey shales and thin-bedded, sandy limestones (grainstone) 

with bryozoans, sponge spicules, bivalves (filaments), echinoderm debris, belemnites and 

radiolarians. 

 

Member 2 (408 m): This member has been subdivided into three submembers. The lower and 

upper parts are similar and consist of alternations of medium-bedded, grey limestones 

(wackestone to packstone), argillaceous limestone (wackestone) and rare grainstones beds with 

sharp bases in beds varying from 10 to 80 cm in thickness (Pl. 2.3D). The fauna includes 

bryozoans, bivalves (filaments), gastropods, echinoderm debris, belemnites, ammonites, benthic 

foraminifers (nodosariids, miliolids), sponge spicules, ostracods, and radiolarians. The middle 

part consists of medium- to thick-bedded, light-grey limestones (wackestone) and rare 

argillaceous shales with bivalves (filaments), echinoderm debris, belemnites, ammonites, benthic 

foraminifers (Spirillina, miliolids), sponge spicules, and ostracods. In the middle part pyrite and 

chert nodules occur at some levels. Trace fossils include Zoophycos and rare Thalassinoides. The 

member contains the following ammonites: 

Hecticoceras sp., Reineckeia sp., and Rehmannia sp., which indicate a Callovian age. 

All ammonites have been obtained from the upper part of the member. For the lower part, which 

lacks index ammonites, a ?Bathonian age is inferred based on its stratigraphic position, as Upper 

Bajocian ammonites have been recorded from the top of the Bashkalateh Formation. 
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Member 3 (33 m): Alternations of thin- to thick-bedded, greenish-grey, well sorted, fine-grained 

sandstones and silty marl with intercalations of greenish-grey silt (Pl. 2.3F). The sandstone beds are 

usually 0.1-2.5 m thick, and are parallel-laminated, exhibit low-angle, large-scale trough cross-

bedding, or small-scale ripple-bedding and oscillation ripple surfaces. Commonly, these sandstone-

silty marl alternations form small-scale thickening-upward cycles. Convolute bedding, flute casts, 

load casts (Pl. 2.3G), and reworked sandstone clasts occur. Trace fossils include Thalassinoides, 

Planolites, and Gyrochorte. 

 

Member 4 (357 m): The member consists of alternations of dark-grey limestones (wackestone) 

with pyrite, argillaceous shales, and greyish-green marls (Pl. 2.3H) with intercalations of 

limestones (grainstone) with sharp erosional bases. Bed thicknesses vary from 10 to 100 cm (Pl. 

2.4A). Flute casts occur on some lower surfaces of the limestone beds, which contain abundant 

ooids and peloids. 

Apart from corals, bryozoans, echinoderm debris, belemnites, benthic foraminifers 

(Ammobaculites coprolithiformis, Spirillina, miliolids), sponge spicules, Saccocoma, radiolarians, 

and ostracods, the member contains a rich ammonite fauna, indicative of the Oxfordian-Lower 

Tithonian. Based on these ammonites, three assemblage zones can be distinguished: 

Biozone A (Oxfordian) comprises the ammonites Taramelliceras cf. costatum (Bimammatum  

_______________________________________________________________________________ 

Plate 2.3. Field aspects of the Middle and Upper Jurassic platform to basin sediment of NNE Iran. 

 

Fig. A. Massive to thickly-bedded limestones of the Mozduran Formation (2) conformably but sharply 
overlying alternations of limestones, argillaceous limestones and argillaceous shales of the Chaman Bid 
Formation (1) at the type locality of the latter formation. 
Fig. B. Chaman Bid Formation (2) with transitional contact to siliciclastics of the Bashkalateh Formation 
(1) at the type locality of the Chaman Bid Formation. 
Fig. C. Reworked plant remains in sandstones within the top part of the Bashkalateh Formation at the type 
locality of the Chaman Bid Formation. 
Fig. D. Member 2 (alternating grey limestones and argillaceous shales) of the Chaman Bid Formation at 
the type locality. 
Fig. E. Contact (arrowed) between the lower deltaic siliciclastics (member 3; (1)) and platform slope 
facies (member 4; (2)) of the Chaman Bid Formation at the type locality. 
Fig. F. Thin- to thick-bedded, greenish-grey sandstones and siltstones (lower deltaic siliciclastics, member 
3) Chaman Bid Formation at the type locality. 
Fig. G. Flute casts and load casts within sandstone unit of member 3 of the Chaman Bid Formation at the 
type locality. 
Fig. H. Member 4 (alternating limestones, argillaceous shales, and marls) of the Chaman Bid Formation at 
the type locality. 
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and planula zones), Dichotomoceras sp., Glochiceras sp., and Subdiscosphinctes sp.. 

 

Biozone B: This biozone is represented by abundant ammonites, which occur in the upper part of 

the member and which are similar to the ammonites described by SPATH (1970) from northern 

Iraq. According to SPATH (1970), these ammonites indicate the upper part of the Lower Tithonian 

and the lower part of the Upper Tithonian. However, at top of this member Richterella richteri is 

common, which indicates Lower Tithonian (CECCA 1986). Therefore, the age of this assemblage 

is older than that of Richterella. The assemblage comprises the following taxa: 

Pseudolissoceras zitteli, Glochiceras sp., Oxylenticeras cf. lepidum, Phanerostephanus subsenex, 
Nothostephanus sp., Phanerostephanus sp., and Nannostephanus cf. subcornutus. 
 
Biozone C: This biozone is indicative of the Lower Tithonian Fallauxi Zone and is characterised 

by abundant Richterella richteri and Richterella sp.. Sublithacoceras sp. is rare. 

 

Member 5 (78 m): Alternations of thin- to thick-bedded, greenish-grey, well sorted, fine-grained 

sandstones and silty marl with intercalations of greenish-grey silt. The sandstone beds are usually 

10-150 cm thick (Pl. 2.4C) and are parallel-laminated, exhibit large-scale, low-angle trough cross-

bedding or small-scale ripple bedding, hummocky cross-stratification, or oscillation ripple 

surfaces. Commonly, the sandstone-silty marl alternations form small-scale thickening-upward 

cycles. Flute casts, load casts and reworked sandstone clasts occur. Trace fossils include 

Gyrochorte. 

 

Member 6 (42 m): The member consists of alternations of greenish-grey marls, thin-bedded, grey 

limestones (wackestone) and argillaceous shales (Pl. 2.4D) with radiolarians and Spirillina. 

 

Member 7 (658 m): Well-bedded, light-grey limestones (mudstone; distal basin facies; Pl. 2.4E) 

alternate with argillaceous shales that contain microbialites (Pl. 2.4F) in the upper part with 

Terebella, Tubiphytes, and Ammobaculites coprolithoformis. Rarely, grey marl is intercalated. 

This member has a uniform facies. Fossils comprise echinoderm debris, Spirillina, sponge 

spicules, radiolarians and the trace fossils Taenidium serpentinum. In the upper part two 

microbialitic limestone beds occur that contain Tubiphytes and sponges debris. Based on its 

stratigraphic position, a Tithonian-?Neocomian age of the member is assumed, although no index 

fossils were recorded. 
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Mozduran Formation: Massive, light-grey limestones (wackestone to grainstone), which overlie 

the Chaman Bid Formation with conformable but sharp contact (Pl. 2.4 G). 

 

Tooy Takhtehbashgheh (composite section) 

The Chaman Bid Formation was measured north of Tooy. At that locality the formation is 567 m 

thick and has been subdivided into three members (Fig. 2.4). The ammonite fauna of the section 

indicate Upper Bajocian to Kimmeridgian. 

 

Shemshak Formation: Alternations of dark-red to red siltstones and medium- to thick-bedded 

dark-grey sandstones. The contact to member 1 of the Chaman Bid Formation is angular 

unconformity (Pl. 2.4H, Text Fig. 2.1A). The base of the Chaman Bid Formation consists of 

brown weathering sandy limestones (grainstone), which laterally changes into a micro-

conglomerate (Text Fig. 2.1B). The thickness of the the limestone varies from 2 to 8 m. The fauna 

consists of siliceous sponges, bryozoans, terebratulids, bivalves (inoceramids, Protocardia sp., 

Bositra sp., Eopecten sp., Chlamys sp., Plagiostoma sp.), gastropods (Obornella sp.), irregular 

echinoids (tests and spines), belemnites, benthic foraminifers (Nautiloculina sp., Trocholina sp., 

miliolids, nodosariids), and the ammonites Holcophylloceras sp., Spiroceras orbignyi (Garantiana 

Zone), Spiroceras annulatum (Niortense and Garantiana zones), Sphaeroceras tuttum (Garantiana 

and Parkinsoni zones), Garantiana  (Pseudogarantiana) dichotoma (Garantiana Zone), and 

Parkinsonia parkinsoni (Parkinsoni Zone),  

______________________________________________________________________________ 

Plate 2.4. Field aspects of the Middle and Upper Jurassic platform to basin sediments of NNE Iran. 
Fig. A. Member 4 of the Chaman Bid Formation: medium- to thick-bedded allodapic limestones 
(arrowed) are intercalated between medium- to thick-bedded platform-slope sediments at the type locality. 
Fig. B. Contact (arrowed) between the deltaic siliciclastics (1; member 5) and distal basin sediment (2; 
member 6) of the Chaman Bid Formation at the type locality. 
Fig. C. Alternations of thin to thick-bedded, greenish-grey sandstones and siltstones (deltaic siliciclastics; 
member 5) of the Chaman Bid Formation at the type locality. 
Fig. D. Greenish-grey argillaceous shales (member 6) the Chaman Bid Formation at the type locality. 
Fig. E. Well-bedded, light-grey distal basin limestones (member 7) of the Chaman Bid Formation at the 
type locality. 
Fig. F. Contact (short arrows) between the Mozduran Formation (2) and the Chaman Bid Formation (1). 
Position of micriobialitic limestones is shown by long arrow. Type locality of the Chaman Bid Formation. 
Fig. G. Massive to thickly-bedded limestones of the Mozduran Formation (2) conformably but sharply 
(arrowed) overlie the Chaman Bid Formation (1) at the type locality. 
Fig. H. Contacts between Shemshak (1), Chaman Bid (2) and Mozduran (3) formations at Tooy. 
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Microbajocisphinctes sp., and Microbajocisphinctes cf. pseudointerruptus.  

The ammonite fauna indicates Upper Bajocian. 

 

Member 1 (73 m): The member consists of green silty marls with belemnites and ammonites 

(Text Fig. 2.1C). A 0.2 to 1 m thick pink limestone bed (wackestone) occurs 72 m above the base 

of the member. It contains sponges, brachiopods, gastropods, echinoid spines, belemnites, benthic 

foraminifers (Nautiloculina sp., Lenticulina sp., nodosariids), ostracods and the ammonites 

Bullatimorphites (Kheraiceras) bullatus (Lower to ?Middle Bathonian), Cadomites 

(Polyplectites) dorni (Lower Bathonian), Homoeoplanulites (Homoeoplanulites) cf. bugesiacus 

(Discus Zone), Homoeoplanulites (Parachoffatia) arkelli (Discus Zone), and Homoeoplanulites 

sp.. 

The ammonite fauna indicates the Lower Bathonian Discus Zone. 

 

Member 2 (299 m): The member is characterized by alternations of well-bedded greyish-green 

marls, greyish to yellow marly limestones (mudstone to packstone) and medium-bedded, grey 

limestones (mudstone to packstone) with chert nodules at some levels. Trace fossils include 

Zoophycos and Thalassinoides. The faunal content comprises bivalves (filaments, inoceramids, 

Entolium sp.), brachiopods (terebratulids, , rhynchonellids), gastropods (Obornella sp.), 

Plagioecia sp., belemnites, nautiloids, ostracods, sponge spicules, radiolarians, echinoderm 

debris, benthic foraminifers (Globuligerina sp., Lenticulina sp., Ammobaculites coprolithiformis, 

Spirillina, nodosariids, rotaliids, ophtalmiids, miliolids, textulariids), Laevaptychus, and abundant 

and diverse ammonites (Table 2.3). 

 

Table 2.3. Distribution of ammonites in member 2 of the Chaman Bid Formation at Tooy. 

 

taxon ammonite horizons 

1   2   3   4   5   6   7   8   9 

 

known range 

Phylloceras sp.           *   *        *   *   * Callovian-Oxfordian 

Calliphylloceras sp.           *        *   *   * Callovian-Oxfordian 

Ptychophylloceras sp.           *        *             * Callovian-Oxfordian 
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Lissoceratoides sp.                               * Oxfordian 

Taramelliceras (Richeiceras) cf. dentostriatum                               * Transversarium Zone 

Taramelliceras (Richeiceras) sp.                                    * Bifurcatus-Bimammatum zones 

Bullatimorphites (Sphaeroptychius) sp.           *      Lower Callovian 

Bullatimorphites (Bomburites) cf. microstoma            * Macrocephalus Zone 

Macrocephalites (M.) jacquoti            * Macrocephalus Zone 

Macrocephalites (Kamptokephalites) cf. kamptus           * Lower Callovian 

Macrocephalites cf. subtrapezinus           * Lower Callovian 

Macrocephalites (Dlikephalites) cf. perseverans           * Lower Callovian 

Cardioceras (Scarburgiceras) praecordatum                           * Minax-Paturattensis zones 

Reineckeia (Reineckeia) anceps                * Anceps Zone 

Reineckeia aff. polycosta                * Anceps Zone 

Reineckeia (Reineckeia) aff. nodosa                    * Athleta Zone 

Choffatia (Choffatia) sakuntala            * Patina Zone 

Loboplanulites cf. collociaris            * Lower Callovian 

Grossouvria (Alligaticeras) sp.                 * Middle Callovian 

Grossouvria sp.                 * Middle Callovian 

cf. Hubertoceras sp.                 * Callovian 

Perisphinctes (Dichotomoceras) bifurcatus                                     * Bifurcatus Zone 

Perisphinctes (Dichotomoceras) microplicatilis                                     * Upper Oxfordian 

Dichotomosphinctes sp.                           *   *    Lower-Middle Oxfordian 

Passendorferia (Enayites) sp.                                     * Upper Oxfordian 

Geyssantia geyssanti                                     * Bimammatum Zone 

Geyssantia sp.                                     * Upper Oxfordian 

Subdiscosphinctes sp.                                     * Bimammatum Zone 

Idoceras (Subnebrodites) schroederi                                      * Planula Zone 

Larcheria schilli                                  *    Transversarium Zone 

Extranodites sp.                                 * Middle Oxfordian 

Epipeltoceras cf. berrense                                 * Middle Oxfordian 

Paraspidoceras sp.  Oxfordian 

Parawedekindia callomoni                     *            U. Callovian to L. Oxfordian 
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Parawedekindia stephanovi                             *    Oxfordian 

 

The ammonites indicate the Callovian (Macrocephalus, Patina, Anceps and Athleta zones) and 

Oxfordian (Cordatum, Bifurcatus, Planula and Transversarium zones). 

 

Member 3 (189 m): The member consists of green silty marl, alternating thin- to thick-bedded 

greenish-grey, well sorted, fine-grained sandstones and siltstone, alternating medium-bedded, 

cream-coloured to yellow limestones (wackestone) and marls, alternating thin- to thick-bedded 

greenish-grey, well sorted, fine-grained sandstones and siltstones and alternations of medium-

bedded, cream-coloured to yellow limestones (wackestone) and marls. The sandstone beds occur 

between 0-26 and 98-138 m above the base of the member. They are usually 5-130 cm thick and 

exhibit low-angle, large-scale trough cross-bedding. Commonly, the sandstone, siltstone and silty 

marl are arranged to form small-scale thickening-upward cycles. The sandstone beds are 

bioturbated; trace fossils include Zoophycos and Rhizocorallium. Limestone (wackestone) in the 

lower part contains bivalves, belemnites and the ammonites Taramelliceras cf. kiderleni, Sutneria 

eumela, Sutneria lorioli (Eudoxus Zone), and Physodoceras sp. which indicate the Kimmeridgian 

Eudoxus Zone. In the upper part of the member only bivalve fragments and belemnites occur. 

 

Mozduran Formation: The Chaman Bid Formation is overlain by thick-bedded, cliff-forming, 

grey limestones (mudstone to grainstone) and buff dolomitic limestones of the Mozduran 

Formation. The contact is conformable but sharp (Text Fig. 2.1D). 

The Mozduran Formation was measured with a total thickness of 1092 m north of 

Takhtehbashgheh. 

 

Member 1 (269 m): Massive, grey limestones (mudstone to grainstone). In the lower part some 

of the beds change to buff dolomitic limestones. Commonly, microbial limestones with 

Tubiphytes occur in the lower part. In the upper part, birds-eyes, peloidal and oncoidal limestones 

occur. 

The faunal content of the member includes sponges, corals, bryozoans, brachiopod debris, 

bivalves, gastropods, echinoderm debris, echinoid spines, ostracods, benthic foraminifers 

(Ammobaculites coprolithiformis, Lenticulina sp., Bullopora, Nautiloculina oolithica, Trocholina 

pala, Pseudocyclammina manci and ?Paleodictyoconida, nodosariids, textulariids, miliolids), 
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algae (Salpingoporella annulata, Cayeuxia sp., Clypeina jurassica, Acicularia sp.), Favreina 

prasensis, Favreina severina, Terebella lapilloides, and worm tubes occur. The benthic 

foraminifers and algae indicate a Late Jurassic age. 

 

Member 2 (75 m): Unfossiliferous green marl. 

 

Member 3 (490 m): The member consists of massive, light-grey limestones (wackestone to 

grainstone) with intercalations of thin-bedded, grey limestones (mudstone to wackestone). In the 

lower part abundant peloids and ooids, in some beds also birds-eyes, occur. Fossils include 

sponges, corals, bryozoans, bivalves, gastropods, echinoderm debris, echinoid spines, algae 

(Clypeina jurassica, Cayeuxia sp.), stromatoporiids, ostracods, Favreina severina, Favreina 

prasensis, worm tubes, Salpingoporella annulata, benthic foraminifers (Natiliculina oolithica, 

Bullopora, Trocholina pala, Trocholina alpina, Pseudocyclammina manic, ?Paleodictyoconida, 

Ammobaculites coprolithiformis, nodosariids, Lenticulina sp., miliolids and textulariids). 

 

 Member 4 (253 m): Alternations of green to yellow marls, marlstone and medium-bedded, grey 

limestones (mudstone), in the upper part rarely grey limestones (grainstone). Fossils comprise in 

the lower part gastropods, echinoderm debris, echinoid spines, benthic foraminifers (Trocholina 

sp., textulariids, miliolids), and ostracods. In the upper part corals, bryozoans, gastropods,  

______________________________________________________________________________ 

Text Fig. 2.1. Field aspects of the Middle and Upper Jurassic platform to basin sediments of NNE Iran. 

 

Fig. A. Member 1 of the Chaman Bid Formation (2) intercalated between the Shemshak Formation (1) 
.The Chaman Bid Formation overlies the Shemshak Formation with angular unconformity at Tooy. 
Fig. B. Microconglomerate, base of the Chaman Bid Formation at Tooy. 
Fig. C. Contact (arrowed) between member 1 (green silty marl; (1)) and member 2 (alternating marls and 
limestones; (2)) of the Chaman Bid formation at Tooy. 
Fig. D. Massive to thickly-bedded limestones of the Mozduran Formation (2) overlie with conformable 
but sharp contact (arrowed) marls and limestones of the Chaman Bid Formation (1) at Tooy. 
Fig. E. Contacts between Mozduran (1), Shurijeh (carbonates (2), and siliciclastics (3) and Tirgan (4) 
formations at Takhtehbashgheh. The Shurijeh Formation overlies the Mozduran Formation with a gradual 
contact and is followed, also with gradual contact, by the massive to thick-bedded Orbitolina limestones 
of the Tirgan Formation (Lower Cretaceous). 
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echinoderm debris, echinoid spines, benthic foraminifers (Trocholina sp., Nautiloculina 

oolithica, Pseudocyclammina sp., Salpingoporella sp., Lenticulina sp., miliolids), algae 

(Acicularia sp.) and ostracods occur. The stratigraphic position, benthic foraminifers and algae of 

members 1-4 indicate a Late Jurassic age. As Member 4 of the underlying Chaman Bid Formation 

is Kimmeridgian in age, the members most likely correspond to the Kimmeridgian-?Tithonian. 

 

Shourijeh Formation: Alternations of grey to buff limestones (packstone to grainstone) and 

medium-bedded, pink medium-grained sandstones in the lower part, and of medium, red to brown 

medium-grained sandstones and green to yellow silty marls in the upper part. The Shurijeh 

Formation overlies the Mozduran Formation with a transitional contact (Text Fig. 2.1E). 
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Lithostratigraphic correlation 

 

Disscussion: 

 

As is shown in the lithostratigraphic correlation chart (Table 2.4), the Mid-Cimmerian Event 

(Upper Bajocian) is well-documented in the, Golbini and Tooy sections. This event was followed 

by transgressive deposits of the Upper Bajocian. However, in the Chaman Bid section, Upper 

Bajocian ammonites were found in the upper part of Bashkalateh Formation. The existence of 

these ammonites suggests that the Mid- Cimmerian Event occurred before deposition of 

Bashkalateh sediments. As the base of the Bashkalateh Formation is not exposed, nothing is 

known about the features left by the tectonic event at the section. In the Mashad area again the 

Mid-Cimmerian Event is well-indicated (i.e. the southern part of the Koppeh Dagh), the basal 

Kashafrud Formation, which is the lateral equivalent of the Bashkalateh Formation, 

unconformably overlies older rocks. At the contact a basal conglomerate can be seen at the 

Golbanu mine and an angular unconformity at Tapeh Nader (NE Mashad) and along the road to 

the Aghdarband mine at Ghaleh-Sangi (Seyed-Emami et al.1994, Hossenion 1996). 

 

From a lithostratigraphic point, the grey siltstone of the lower part of the Dalichai Formation at 

the type locality and at Golbini can be considered as distal tongue of the Bashekalateh Formation. 

Altogether, the Bashekalateh and Kashafrud formations most likely represent the eastern 

continuation of the Dalichai and Chaman Bid formations. However, this claim requires additional 

research, which is beyond the scope of the present study. 

 

The main diagnostic feature of the Chaman Bid Formation at the type section and at Tooy is the 

existence of sandstone units (members 3 and 5 at Chaman Bid and member 3 at Tooy). In the 

Dalichai Formation, in contrast, such siliciclastic intercalations are absent. 
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Plate 2.5. Middle and Upper Jurassic Foraminifera from NNE Iran. 

 

Fig. A. Nodosariid foraminifer (N); top part of Shemshak Formation, section 2, M-J-4, x50. 
Fig. B. Nodosariid foraminifer; lower Mozduran Formation, section 3, M-S-40, x50. 
Fig. C. Nodosariid foraminifer (N); top part of Shemshak Formation, section 2, M-J-1, x125. 
Fig. D. Rotaliid foraminifer (R); top part of Shemshak Formation, section 2, M-J-3, x50. 
Fig. E. ?Lenticulina  sp.; lower Mozduran Formation, section 3, M-S-36, x125. 
Fig. F. Lenticulina sp.; middle Dalichai Formation, section 2, M-J-15, x125. 
Fig. G. Unidentified foraminifer; middle Lar Formation, section 2, M-J-52, x50. 
Fig. H. Miliolid foraminifer; middle Chaman Bid Formation, section 3, M-S-15, x125. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 43



 

 44



 

Plate 2.6. Middle and Upper Jurassic Foraminifera from NNE Iran. 

 

Fig. A. Nautiloculina oolithica MOHLER; middle Mozduran Formation, section 3, M-S-63, x125. 
Fig. B. Nautiloculina oolithica  MOHLER as nuclei of ooids; upper Mozduran Formation, section 3, M-S-
149, x50. 
Fig. C. Nautiloculina sp.; middle Mozduran Formation, section 3, M-S-58, x125.  
Fig. D. Pseudocyclammina maynci HOTTINGER; middle Mozduran Formation, section 3, M-S-62, x50. 
Fig. E. Pseudocyclammina maynci HOTTINGER; lower Mozduran Formation, section 3, M-S-43, x50. 
Fig. F. Pseudocyclammina maynci HOTTINGER; middle Mozduran Formation, section 3, M-S-63, x50. 
Fig. G. Pseudocyclammina maynci HOTTINGER; lower Mozduran Formation, section 3, M-S-44, x50.  
Fig. H. Trocholina sp.; lower Mozduran Formation, section 3, M-S-44, x50. 
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Plate 2.7. Middle and Upper Jurassic Foraminifera and Microproblematica from NNE Iran. 

 

Fig. A. Trocholina sp.; middle Mozduran Formation, section 3, M-S-63, x125. 
Fig. B. Trocholina alpina LEUPOLD; upper Mozduran Formation, section 3, M-S-79, x50. 
Fig. C. Trocholina alpina; LEUPOLD middle Mozduran Formation, section 3, M-S-68, x12.5. 
Fig. D. Trocholina sp.; upper Mozduran Formation, section 3, M-S-113, x125. 
Fig. E. Globuligerina sp.; lower Chaman Bid Formation, section 3, M-S-8, x50. 
Fig. F. Ammobaculites coprolithiformis SCHWAGER; lower Mozduran Formation, section 3, M-S-43, x50. 
Fig. G. ?Paleodictyoconid foraminifer; lower Mozduran Formation, section 3, M-S-29, x50. 
Fig. H. Unidentified foraminifer; middle Mozduran Formation, section 3, M-S-63, x12.5. 
Fig. I. Microproblematicum A; lower Dalichai Formation, section 2, M-J-7, x125. 
Fig. K. Microproblematicum B; lower Dalichai Formation, section 2, M-J-7, x125. 
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Plate 2.8. Middle and Upper Jurassic algae and microfossils from NNE Iran. 

 

Fig. A. Clypina jurassica FAVRE; upper Mozduran Formation, section 3, M-S-79, x125. 
Fig. B. Clypina jurassica FAVRE; upper Mozduran Formation, section 3, M-S-113, x125. 
Fig. C. Clypina jurassica FAVRE; upper Mozduran Formation, section 3, M-S-142, x70. 
Fig. D. Rivularia (=Cayeuxia) piae RECH-FROLLO; middle Mozduran Formation, section 3, M-S-46, x50. 
Fig. E. Lithocodium sp.; lower Mozduran Formation, section 3, M-S-38, x50. 
Fig. F. Favreina prasensis PAREJAS; middle Mozduran Formation, section 3, M-S-61, x50. 
Fig. G. Favreina severina PAREJAS ; middle Mozduran Formation, section 3, M-S-61, x50. 
Fig. H. Saccocoma sp.; middle Chaman Bid Formation, section 4, M-CH-77, x50. 
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Plate 2.9. Middle and Upper Jurassic microfossils, Microproblematica, and microfacies from NNE Iran. 

 

Fig. A. Microproblematicum C; middle Mozduran Formation, section 3, M-S-68, x125. 
Fig. B. Microproblematicum D; upper Mozduran Formation, section 3, M-S-152, x125. 
Fig. C. Spirillina sp.; lower Chaman Bid Formation, section 3, M-S-8, x125. 
Fig. D. Tubiphytes sp.; lower Mozduran Formation, section 3, M-S- 41, x50. 
Fig. E. Tubiphytes sp.; basal part of Mozduran Formation, section 3, M-S-26, x50. 
Fig. F. Tubiphytes sp.; basal part of Mozduran Formation, section 3, M-S-27, x50. 
Fig. G. Intra-grainstone with isopachous rim cement (C) followed by blocky sparite (B); basal part of Lar 
Formation, section 2, M-J-33, x50. 
Fig. H. Geopetal fill in ammonite; middle Dalichai Formation, section 2, M-J-12, x12.5. 
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Microfacies analysis 

 

Abbreviations:  

section 1            Dalichai section 

section 2            Golbini-Jorbat section 

section 3            Tooy-Takhtehbashgheh section 

section 4            Chaman Bid section 

 

Most beds of the Dalichai, Lar, Chaman Bid, and Mozdouran formations are carbonates. Their 

microfacies was studied based on 524 thin-sections. The classification scheme used is that of 

DUNHAM (1962). 44 different microfacies types were recognized and are briefly described in the 

following. They were grouped into 16 facies associations, which then were interpreted in terms of 

their palaeoenvironments. They are parts of a carbonate system consisting of a platform and the 

adjacent slope to basinal sediments. Five major sedimentary environments are represented: (1) 

Tidal flat, (2) shelf lagoon, and (3) platform margin barrier as part of the carbonate platform, (4) 

slope and (5) basin, the latter two representing open marine conditions. 

The facies analysis is primarily based on the study of rock specimens in the field and of 

thin-sections. It has been supplemented by observations, in the field, of features such as bedding, 

sedimentary structures and fossil content. 

 

Tidal flat 

Seven microfacies types are regardly a having formed in tidal areas. They are: 

fenestral mudstone   fenestral pel-onco-packstone 

fenestral pel-wackestone  fenestral onco-grainstone 

fenestral pel-packstone  stromatolite boundstone 

intra pel-packstone/grainstone 

These facies have a micritic or sparitic matrix. Skeletal grains are benthic foraminifers and algal 

remains. Non-skeletal grains are mainly peloids, oncoids, and rarely also ooids and intraclasts. 

Fenestral keystone vugs occur in this facies. 

Fenestral mudstone: Fenestral mudstone is common in the upper part of the Lar Formation and in 

the lower part of the Mozduran Formation. Generally, they form packages 1-2 m thick, 
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intercalated between peloidal wackestone to packstone and bio-wackestone to packstone. 

Components are nearly totally absent. The homogeneous micrite exhibits a distinct fenestral 

fabric. The rock is finely laminated. The horizontally arranged sparitic vugs are spaced at a 

distance of 100-200 µm. 

Fenestral pel-wackestone/packstone: This microfacies is similar to the fenestral mudstone except 

that it contains peloid of. variable packing densities. The peloids are fairly uniform in size and 

most likely of faecal origin. The horizontally arranged sparitic vugs are spaced 150-250 µm apart 

(Pl. 3.1A-B). 

Intra-pel-packstone/grainstone: Most of the grains are peloids and intraclasts, which vary in shape 

and size (Pl. 3.1C) The intraclasts consist of angular lumps of fine-grained sediment. They are 

pieces of partly lithified carbonate mud which were eroded and locally reworked soon after 

deposition. 

 

Stromatolite boundstone: The wavy to flat-laminated stromatolite boundstones (Pl. 3.1F) occur 

near the base of the Mozduran Formation.  

 

Fenestral onco-grainstone: This microfacies occurs in the middle part of the Lar Formation in 

distinct, laterally persisting beds. The well sorted, spherical oncoids reach diameters of up to 3 

mm but are usually between 2 and 2.5 mm in size. The nuclei are algal fragments (Pl. 3.1E), the 

cortex is indistinctly laminated. In contrast to ooids, there is no tendency to increased sphericity 

during growth. The horizontally arranged sparitic vugs are spaced 150-250 µm apart. The matrix 

between the oncoids is sparitic. 

 

Interpretation: Fenestral mudstone/wackestone/packstone are interpreted to have been deposited 

in the intertidal zone, the fenestral onco-grainstone in the lower intertidal. The wavy to laminated 

stromatolite boundstones formed by trapping and binding of fine-grained carbonate sediment 

particles by cyanobacteria. Due to the aridity of the supratidal zone and the presence of qrazing 

metazoans in the lower intertidal and subtidal environments, the stromatolites were restricted to 

the upper intertidal zone. The fenestral pel-to onco-grainstones were deposited in the high-energy 

lower intertidal zone. The lower intertidal origin is supported by the lack of micrite, presence of 

features indicating sub-aerial exposure (fenestral fabrics), and the vertical association with 

lagoonal and proximal tidal flat facies. The tidal flat facies of the Lar and Mozduran formations is 
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similar to the extensive intertidal-supratidal facies of the Persian Gulf (SHINN 1983a, 1986, 

LASEMI 1995). 

 

Shelf Lagoon 

Eight microfacies types represent sub-environments of the different shelf lagoon facies. 

bio-pel-mudstone    bio-pel-packstone to grainstone 

onco-pel-wackestone    silty bio-pel-wackestone  

bio-pel-packstone    silty intra-pel-packstone 

bio-pel-intra-packstone to grainstone  

 

The sediments of the shelf lagoon are composed mainly of peloids, oncoids, few intraclasts and 

ooids and skeletal grains. The bioclasts are of brachiopod, gastropod, bivalve, benthic foraminifer, 

ostracod, calcareous green algae and to a lesser extent echinoderm, bryozoan and coral origin. 

Oncoids reach sizes of 2 to 3 mm and have nuclei of fossil fragments or quartz grains. There are 

thin beds of coralgal framestone which laterally develop into patch reefs.  

_____________________________________________________________________ 

Plate 3.1. Microfacies (Tidal flat and Shelf lagoon) of the Upper Jurassic Lar and Mozduran formations, 

NNE Iran. 

A-F: Tidal flat facies. 
Fig. A. Fenestral wackestone with keystone vugs; lower Mozduran Formation, section 3, M-S-52, x1. 
Fig. B. Fenestral packstone with keystone vugs; upper Lar Formation, section 2, M-J-72, x1. 
Fig. C. Intra-pel-packstone/grainstone with fenestral fabric, keystone vugs; intraclasts (I), and ooids (O); 
lower Lar Formation, section 2, M-J-52, x12.5. 
Fig. D. Pel-onco-packstone with fenestral fabric and keystone vugs and oncoids (O); upper Lar Formation 
, section 2, M-J-91, x1. 
Fig. E. Fenestral onco-grainstone; oncoid (O); middle Mozduran Formation, section 3, M-S-59, x12.5. 
Fig. F. Stromatolite boundstone; lower Mozduran Formation, section 3, M-S-34, x1. 
Shelf lagoon facies  
Fig. G. Pel-packstone/grainstone with peloidal stromatolite; basal part of Lar Formation, section 2, M-J-35, 
x1. 
Fig. H. Bio-pel-packstone with ostracods (O)and bahamite peloids (B); upper Mozduran Formation, 
section 3, M-S-108, x50. 
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Bio-pel-mudstone: Grey, thinly-bedded to massive units, which occur in the Lar and Mozduran 

formations. Variable amounts of bioclasts (echinoderm, ostracod, and bivalve debris), rare 

foraminifers (Lenticulina sp., Nautiloculina sp.) and peloids occur in the bioturbated sediment. 

This facies, which was deposited in low-energy inner platform (lagoonal) settings, constitutes 

only small parts of the Mozduran and Lar formations. 

 

Onco-pel-wackestone: The bioturbated light-grey wackestones with minor amounts of bioclasts 

(echinoderm, coral, ostracod, bryozoan, and algal debris), rare foraminifers (textulariids) occur in 

medium to thick beds in the Lar and Mozduran formations. Some of the peloids exhibit a faint 

internal structure and are perhaps heavily micritized bioclasts. Oncoids are about 2 to 30 mm in 

diameter. Their centres were at some stage hollow and were filled during diagenesis with cement. 

 

Silty bio-pel-wackestone: This facies is common in the upper part of the Mozduran and less so in 

the Lar Formation. Generally, it forms packages 20-30 cm in thickness. Components are variable 

amounts of bioclasts of ostracod, echinoderm, and algal origin, rare foraminifera (Lenticulina sp., 

textulariids) and peloids (Pl. 3.2C). 

 

Bio-pel-packstone: Apart from the densely packed peloids microbioclasts of ostracod, 

echinoderm, gastropod, bivalve, coral, sponge, and bryozoan origin, and foraminifers 

(Nautiloculina sp., Pseudocyclammina sp., Trocholina sp., textulariids) occur. The sediment is 

bioturbated. This facies constitutes the middle parts of the Lar and Mozduran formations 

occurring in medium- to thick-bedded units. Bahamite grains of bioclast origin (seen at their 

centres) are common (Pl. 3.1H). They are fine-grained subrounded to angular micritic particles of 

a variety of shapes and sizes and often occur together with bioclasts or cortoids, which are 

micritized to various degrees. Subrounded micritic particles generally are without internal 

structures (Pl. 3.2B). 

 

Silty intra-pel-packstone: This facies occurs sporadically in the Lar and Mozduran formations, 

commonly in well-bedded units with less than 20% microbioclasts of echinoderm and ostracod 

origin and foraminifers (Ammobaculites sp., Pseudocyclammina sp., textulariids, miliolids). The 

peloids are of variable shape and size but generally subrounded. The intraclasts are relatively 
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small angular lumps of fine-grained sediments and bioclasts, especially echinoderm debris (Pl. 

3.2A). 

 

Bio-pel-packstone to grainstone: Grey, often thick-bedded to massive limestone in the lower part 

of the Lar and Mozduran formations. The densely packed pack- to grainstones contain, apart from 

peloids, less than 20% microbioclasts (algal, brachiopod, echinoderm, coral, and gastropod 

debris) and foraminifers (Nautiloculina sp., Pseudocyclammina sp., Ammobaculites sp., 

textulariids, miliolids). The peloids are often of the bahamite type, subrounded to angular micritic 

particles of variable shape and size that often co-occur with bioclasts or cortoids, micritized to 

various degrees. The sub-rounded micritic particles generally lack internal structures. They were 

deposited in a protected inner platform setting subject to episodic weak currents or wave action. 

In some of the thin-sections peloid stromatolites occur (e.g. Pl. 3.1G). 

 

Bio-pel-intra-packstone to -grainstone: This facies occurs as thick-bedded to massive units at 

various levels in the Lar and Mozduran formations. Bioclasts consist of less than 20% 

microbioclasts (echinoderm, bivalve, brachiopod, and chaetetid sponge debris) and foraminifers 

(Ammobaculites sp., Pseudocyclammina sp., miliolids). The intraclasts vary in shape and size, are 

poorly sorted and contain angular bioclasts, especially echinoderm debris and green algae (Pl. 

3.2D). Other components of the sediment include bahamite peloids and micritized bioclasts. The 

bahamite peloids vary in shape and size and are poorly sorted. Both micrite and sparite matrix 

occur, which suggest a shallow-water environment subject to fluctuating conditions. A protected 

inner platform (close to the platform margin) is envisaged. 

 

Interpretation: Sediments of the lagoonal facies were deposited in an extensive, semi-restricted 

to restricted shelf lagoon landward of the shelf margin shoal/barrier facies. The restricted 

condition is suggested by the lack of normal-marine biota and abundant skeletal components of 

restricted biota. There is no evidence of subaerial exposure. The bio-pel-intra-

packstone/grainstone and silty intra-pel-packstone suggests elevated energy conditions in a 

shallow subtidal setting (landward or seaward side of the lagoon). The bioturbated and pelleted 

mudstone/wackstone indicate a protected inner shelf. 
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Platform margin barrier 

The platform margin facies are characterized by: 

bio-intra-oo-grainstone   pisoid-grainstone 

bio-oo-packstone/grainstone   bio-pel-oo-grainstone 

bio-pel-oo-packstone    bio-intra-grainstone 

bio-oo-grainstone    bio-intra-packstone/grainstone 

oo-intra-grainstone    bio-intra-pel-packstone/grainstone 

silty intra-oo-packstone/grainstone  sandy bio-intra-grainstone 

silty bio-oo-packstone/grainstone  bio-oo-packstone/grainstone. 

 

These microfacies have a micritic to sparitic matrix and are composed mainly of ooids, intraclasts, 

peloids and skeletal grains of a diverse, normal marine fauna, including gastropods, echinoderms, 

brachiopods, algae, stromatoporiids, bryozoans and foraminifers (Lenticulina sp., Ammobacolites 

coprolithiformis, Pseudocyclammina maynci, Nautiloculina sp., nodosariids, miliolids, and 

textulariids). 

______________________________________________________________________________ 

Plate 3.2. Microfacies (shelf lagoon and platform margin) of the Upper Jurassic Lar and Mozduran 

formations, NNE Iran. 

A-D: Shelf lagoon facies  
Fig. A. Silty intra-pel-packstone; middle Lar Formation, section 2, M-J-51, x50. 
Fig. B. Bio-pel-packstone with peloids (P) and ostracods (O); upper Mozduran Formation, section 3, M-S-
107, x12.5. 
Fig. C. Silty bio-pel-wackestone with ostracods (O); upper Mozduran Formation, section 3, M-S-117, 
x12.5. 
Fig. D. Bio-pel-intra-packstone/grainstone with echinoderm fragments (C) and bahamite grains (B); 
middle Mozduran Formation, section 3, M-S-65, x50. 
Figs. E-H: Platform margin facies.  
Fig. E. Pisoid grainstone; middle Lar Formation, section 2, M-J-65, x12.5. 
Fig. F. Oo-grainstone; middle Lar Formation, section 2, M-J-54, x12.5. 
Fig. G. Pel-oo-grainstone; upper Lar Formation, section 2, M-J-73, x1. 
Fig. H. Pel-oo-grainstone; lower Mozduran Formation, section 3, M-S-40, x12. 
 

 59



 

 

 

 60



Bio-oo-grainstone: This microfacies occurs in thick beds or massive units in the middle parts of 

the Lar and Mozduran formations, partly exhibiting large-scale trough cross-bedding and 

erosional bases. They are interpreted to represent ooid shoals at the high-energy platform margin, 

protecting the extensive platform interior from the open sea. The shoals were deposited in very 

shallow water and some of them were subject to episodic emersion as is indicated by early 

diagenetic vadose cements. The radial ooids are generally well-sorted (e. g. Pl. 3.3A-B) and 

display numerous concentric laminae. Some of the radial ooids are unsorted (e. g. Pl. 3.2F, 3.3E). 

Their nuclei often consist of small quartz grains (Pl. 3.2H; 13A), bioclasts, and foraminifers (Pl. 

3.3B). 

 

Pisoid-grainstone: Pisoids should be separated from the structurally similar ooids because of their 

remarkable size (generally 2-10 mm diameter). This microfacies is similar to the bio-oo-

grainstone except that the radial pisoids are unsorted and their nuclei often consist of small 

bioclasts or small ooids and peloids (Pl. 3.2E). The shapes of the pisoids are round-oval and their 

diameter 2-4 mm. Original irregularities of the nucleus were rounded by the accretion of 

concentric laminae, thus pointing to a high energy environment. According to FLÜGEL (1982), in 

quiet-water irregularities of the nuclei of pisoids are increased by the addition of new laminae, 

thus producing irregular lobate forms. 

 

Bio-intra-grainstone: Irregularly shaped lumps of carbonate mud are a common feature of this 

microfacies. Most are not sufficiently rounded to be classified as peloids and are therefore best 

described as intraclasts since they are likely to be locally reworked pieces of fine-grained 

sediment. This facies also contains echinoderm debris and some peloids (Pl. 3.3F). 

 

Bio-pel-oo-grainstone: Layers of grey grainstone occur commonly in the well-bedded middle 

parts of the Lar and Mozduran formations. The radial ooids are variable in shape and size (Pl. 

3.2G). Their nuclei consist of small bioclasts, small ooids, or peloids. Additional components are 

peloids and micritized bioclasts. The peloids are commonly densely packed, very fine-grained, 

and well sorted (Pl. 3.2G). 

 

Pel-oo-grainstone: This microfacies forms dispersed layers in thick-bedded parts of the Lar and 

Mozduran formations. Fine radial ooids and peloids occur. The ooids are superficial ooids with a 

 61



radial structure in the cortex. They also contain layers and irregular areas of dark micrite. Peloids 

are small, well-sorted and lack any internal structure (Pl. 3.2H). 

 

Bio-intra-pel-oo-grainstone: This microfacies is common in the middle parts of the Lar and 

Mozduran formations. It contains superficial ooids with poorly preserved radial structure in the 

cortex. Many have nuclei of quartz grains or small bioclasts (Pl. 3.3C). Additional components 

are peloids, intraclasts, and bioclasts (sponge, bryozoan and echinoderm debris) of variable shape 

and size. 

 

Silty intra-oo-packstone/grainstone: Grey, often medium- to thick-bedded units in the middle 

parts of the Lar and Mozduran formations with variable amounts of ooids and intraclasts. The 

ooids are of the superficial type and radially structured in the cortex. The nuclei often consist of 

small bioclasts and quartz grains. The intraclasts are angular lumps of fine-grained sediment (Pl. 

3.3G). 

 

Interpretation: The shoal facies was deposited in a platform margin sub-environment that 

separated open marine from restricted-marine environments. The abundance of intraclasts 

indicates rip-up phenomena and erosion of previous deposits by storms or currents. Ooid 

abundance and the mud-free, sorted and cross-bedded nature of this facies indicate high-energy 

conditions, in which waves and currents reworked and transported carbonate grains. The shelf 

margin facies of the Lar and Mozduran formations is analogous to the modern sand shoals of the 

Bahamas (HINE 1977, TUCKER 1985, LASEMI 1995). 

 

Open marine facies: The open-marine shelf is represented by both platform slope and outer shelf 

facies. The outer shelf facies consists of a proximal and a distal subfacies: 

Platform slope: On the platform slope, the following microfacies are found: 

silty Tubiphytes-wackestone    fine- to medium-grained sandstone 

microbialite     bio-wackestone 

bio-packstone     bio-oo-pel-grainstone 

bio-intra-rudstone    oo-intra-grainstone. 
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The open-marine bio-wackestone/packstone contains ammonites, belemnites, sponges, sponge 

spicules, benthic foraminifers (Lenticulina sp., rotaliids, nodosariids, miliolids) radiolarians, 

ostracods and echinoderm debris. The patch reefs are mainly composed of microbial crusts and 

foraminifers (Tubiphytes). Occasionally, the outer facies is heavily bioturbated. 

 

Microbialite: This microfacies occurs as medium- to thick units common at the top of the Dalichai 

and base of the Lar formations, at the base of the Mozduran Formation and in the upper part of the 

Chaman Bid Formation. It is characterized by irregular microbial crusts with a clotted fabric and 

laminar to digitate growth. Siliceous sponges as well as Tubiphytes (Text Fig. 3.1C), some of 

them branched, serpulids, and Terebella (Text Fig. 3.1B) are important constituents. Internally, 

numerous irregularly shaped growth cavities were filled with microbial peloids. 

 

Silty Tubiphytes-wackestone: This microfacies is common at the top of the Dalichai, basal part of 

the Lar and Mozduran formations and uppermost part of the Chaman Bid Formation. The medium 

to thick beds are composed of bioclastic wackestone with numerous Tubiphytes and bivalve 

debris (Text Fig. 3.1A). This facies occurs in close association with microbialites. Due to the 

irregular constrictions of the central cavities and the general concentric arrangment of the micritic 

laminae, the observed Tubiphytes can be attributed to T. morronensis CRESCENTI (FLÜGEL 1981). 

____________________________________________________________________ 

Plate 3.3. Microfacies of the platform margin barrier of the Upper Jurassic Lar and Mozduran formations, 

NNE Iran. 

Fig. A. Bio-oo-grainstone; lower Mozduran Formation, section 3, M-S-40, x12.5. 
Fig. B. Oo-grainstone; upper Mozduran Formation, section 3, M-S-103, x12.5. 
Fig. C. Intra-pel-oo-grainstone; middle Mozduran Formation, section 3, M-S-68, x12.5. 
Fig. D. Oo-grainstone; middle Mozduran Formation, section 3, M-S-72, x50. 
Fig. E. Oo-grainstone; lower Lar Formation, section 2, M-J-49, x50. 
Fig. F. Bio-intra-grainstone; lower Lar Formation, section 2, M-J-47, x12.5. 
Fig. G. Silty intra-oo-packstone/grainstone; middle Lar Formation, section 2, M-J- 63, x12.5. 
Fig. H. Intra-pel-grainstone; middle Mozduran Formation, section 3, M-S-65, x12.5. 
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Bio-wackestone/packstone: Grey wackestone to packstone with microbioclasts of echinoderm, 

Terebella, Tubiphytes, and brachiopod origin, rare foraminifers (Lenticulina sp., Ammobaculites 

sp., nodosariids, Globuligerina sp., ophtalmiids, textulariids, rotaliids), and peloids, occurring in 

medium to thick-bedded units. This microfacies is encountered at the top of the Dalichai, basal 

part of the Lar and Mozduran formations and the middle and upper parts of the Chaman Bid 

Formation. 

 

Bio-oo-pel-grainstone, oo-intra-grainstone, and bio-intra-rudstone: These microfacies are 

common at the top of the Dalichai Formation and middle part of the Chaman Bid Formation. 

They form graded, sharp-based, rarely also erosional beds, ranging from 0.1 to 1 m in thickness, 

intercalated between typical basinal sediments. These facies in basinal setting are interpreted as 

distal calcareous turbidites shed from the Lar and Mozduran platforms. Their allochthonous 

nature is indicated by shallow-water components such as ooids. An example is the thin-section 

shown on (Text Fig. 3.1D) in which peloids (small, well-sorted, lacking internal structure) and 

ooids (small, well-sorted, superficial with a radial structure, their nuclei often consisting of small 

bioclasts or quartz grains) dominate. In the bio-intra-rudstone facies angular lumps of fine-grained 

sediment occur and the diameters of the intraclasts usually range between 4 and 5 mm (Text Fig. 

3.1F). In the oo-intra-grainstone microfacies (Text Fig. 3.1E) a number of irregularly shaped 

lumps of carbonate mud are surrounded by radial structure. 

 

Proximal Basin: This facies is characterized by: 

radiolarian wackestone   Saccocoma wackestone 

filament wackestone/packstone  spiculitic wackestone/packstone. 

 

Radiolarian wackestone: This microfacies is common in the middle part of the Dalichai 

Formation and lower to middle part of the Chaman Bid Formation. It is characterized by well-

bedded, partly micro-bioclastic, radiolarian wackestones. Ammonites, belemnites, sponge 

spicules, thin-shelled ostracods and rare gastropods, echinoderm debris, and foraminifers 

(Lenticulina sp., ophtalmiids, nodosariids, textulariids) may occur. The sediment is commonly 

bioturbated; trace fossils include Zoophycos and Thalassinoides. Often chert nodules (in Dalichai 

and Chaman Bid formations) and pyrite (in Chaman Bid Formation) are developed (Text Fig. 

3.2A). 
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_____________________________________________________________________ 

Text Fig. 3.1. Microfacies of the platform slope facies of the Middle and Upper Jurassic Dalichai, Lar, 

Chaman Bid, and Mozduran formations, NNE Iran. 

Fig. A. Bio-Tubiphytes wackestone; Tubiphytes (arrowed); basal part of Lar Formation, section 2, M-J-39, 
x1. 
Fig. B. Microbialite with Terebella (B) and Tubiphytes (T); lower Dalichai Formation, section 2, M-J-6, 
x12.5. 
Fig. C. Microbialite; upper Dalichai Formation, section 2, M-J-29, x12.5. 
Fig. D. Oo-pel-grainstone; middle Chaman Bid Formation, section 4, M-Ch-87, x12.5. 
Fig. E. Oo-intra-grainstone; middle Chaman Bid Formation, section 4, M-Ch-94, x12.5. 
Fig. F. Bio-intra-rudstone; lower Chaman Bid Formation, section 4, M-Ch-43, x12.5. 
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_____________________________________________________________________ 

Text Fig. 3.2. Microfacies of basinal environments of the Middle and Upper Jurassic Dalichai and Chaman 

Bid formations, NNE Iran. 

Fig. A. Radiolarian wackestone; upper Chaman Bid Formation, section 3, M-S-24, x50. 
Fig. B Spiculitic wackestone; upper Dalichai Formation, section 2, M-J-27, x50. 
Fig. C. Bioturbated spiculitic packstone; lower Chaman Bid Formation, section 3, M-S-10, x12.5. 
Fig. D. Spiculitic packstone; lower Chaman Bid Formation, section 4, M-Ch-4, x12.5. 
Fig. E. Bioturbated silty Saccocoma-wackestone; middle Chaman Bid Formation, section 4, M-Ch-77, 
x12.5. 
Fig. F. Peloidal filament-wackestone/packstone; middle Dalichai Formation, section 2, M-J-15, x12.5. 
 

 

 

 67



Saccocoma wackestone: Well-bedded bioturbated Saccocoma wackestones occur only in the 

middle part of the Chaman Bid Formation. Some micro-bioclasts, (radiolarians, sponge spicules) 

are associated (Text Fig. 3.2E). Pyrite is common. 

 

Spiculitic wackestone/packstone: The microfacies is very similar to that of the radiolarian 

wackestone recognized in proximal basin sediment of the Dalichai and Chaman Bid formations. 

The most abundant components are sponge spicules (Text Fig. 3.2B), thin-shelled ostracods, 

radiolarians, gastropod and echinoderm debris, belemnites and ammonites. The sediment is 

commonly bioturbated (Text Fig. 3.2C). Trace fossils include Zoophycos and Thalassinoides. 

 

Filament wackestone/packstone: The fauna of this microfacies is mostly pelagic and includes 

thin-shelled bivalves (filaments), ammonites, belemnites, sponge spicules, radiolarians, and 

foraminifers (globigerinids). Occasionally, the sediment is heavily bioturbated (Text Fig. 3.2F). 

 

This facies is characterized by plankton-dominated wackestone/packstones that contain 

comparatively few skeletal grains including planktic bivalves (filaments), siliceous sponges, 

radiolarians, Saccocoma, ammonites, and belemnites. Non-skeletal grains such as peloids and 

particles are rare. The peloids are probably platform-derived and could have been transported into 

the basin. Occasionally pyrite occurs. In some of the thin-sections, the percentage of sponge 

spicules is very high so that the rock can be called a spiculite. Another characteristic feature of 

this facies is the common bioturbation (e. g. Zoophycos). 

 

Distal Basin: This well-bedded facies is common in the basal part of the Dalichai Formation and 

in the basal and upper part of the Chaman Bid Formation. It is composed of green to greyish-

green marl and thin, finely laminated dark grey mudstone (especially in the Chaman Bid 

Formation). The fauna of this facies is pelagic and includes ammonites, belemnites, some pelagic 

crinoids, sponge spicules, and radiolarians. 

 

Interpretation: The dominance of micrite and scarcity of components indicate a considerable 

depth of water. Rocks of the distal basin facies were deposited some distance beyond the seaward 

end of the platform margin. Lack of a benthic fauna and the very dark colour of the thin-bedded 

and laminated mudstone indicate low oxygen conditions at the seafloor. 
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Siliciclastic unit 

 

The siliciclastic units are over 78 m thick in the Chaman Bid Formation (at the type section) and 

45 m in the Chaman Bid Formation (at the Tooy section), their base and top not being exposed. 

The facies association consists of alternations of thin- to thick-bedded, greenish-grey, fine-grained 

subangular, well-sorted sandstones and silty marl with intercalations of greenish-grey silt. 

Characteristic sedimentary features are parallel-lamination, low-angle, large-scale trough cross-

bedding, small-scale ripple-bedding (oscillation ripples), hummocky cross-stratification (Pl. 

3.4B), and convolute-bedding (Pl. 3.4E). Additional features are flute casts (Pl. 3.4D), load casts 

and reworked sandstone clasts (Pl. 3.4C). The sandstone bodies usually are stacked, individual 

beds ranging from 10 to 250 cm. They can be grouped in units that coarsen and thicken upwards. 

Recognizable trace fossils are Thalassinoides, Planolites (Pl. 3.4F, H), Gyrochorte in the Chaman 

Bid Formation (at the type section), and Zoophycos and Rizocorallium (Pl. 3.4G) in the Chaman 

Bid Formation (at the Tooy section). The siltstone is greenish-grey and commonly bioturbated. 

 

Interpretation: The coarsening-upward nature of the sedimentary packages, sedimentary 

structures, bioturbation, and good sorting are characteristic of prodelta to delta front deposits 

(WRIGHT & COLEMAN 1974, WRIGHT 1985, ELLIOTT 1986). 

___________________________________________________________________ 

Plate 3.4. Sedimentary structures and trace fossils in delta facies of the Dalichai and Chaman Bid 

formations, NNE Iran. 

Fig. A. The trace fossil Zoophycos in lower sandstones of the Chaman Bid Formation at the type locality. 
Fig. B. Hummocky cross-stratification in lower sandstones of the Chaman Bid Formation at the type 
locality. 
Fig. C. Reworked sandstone clasts in lower sandstones of the Chaman Bid Formation at the type locality. 
Fig. D. Flute casts in lower sandstones of the Chaman Bid Formation at the type locality. 
Fig. E. Convoluted base of lower sandstones unit of the Chaman Bid Formation at the type locality. 
Fig. F. The trace fossil Gyrochorte in upper sandstones of the Chaman Bid Formation at the type locality. 
Fig. G. The trace fossil Thalassinoides in sandstones of the Chaman Bid Formation at Tooy. 
Fig. H. The trace fossil Gyrochorte in sandstones of the Chaman Bid Formation at Tooy. 
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Conclusions: The Lar and Mozduran formations entirely consist of medium-bedded to massive 

carbonates, which were deposited on an extensive carbonate platform in the Middle and Upper 

Jurassic. In a broad sense, the platform was structured into a high-energy margin facies and a 

platform interior facies. The tidal flat was characterized by a low to high-energy depositional 

regime with a corresponding broad range of microfacies types, from fenestral mudstone, fenestral 

pel-packstone, to stromatolite boundstone and intra pel-packstone/grainstone. The extensive 

lagoonal platform interior was characterised by low-energy sediments such as bio-pel-mudstone, 

bio-pel-packstone to -grainstone, onco-pel-wackestone, bio-pel-intra-packstone to -grainstone and 

coralgal framestone. Characteristic features of this facies are peloids and variable amounts of 

bioclasts, whereas oncoids and intraclasts were less common. The fossil density varied greatly. 

The lagoon supported a much higher diversity of organism towards the low energy platform 

interior than the high-energy platform margin. Characteristic sediments at the platform margin are 

oo-grainstones with variable amounts of bioclasts and intraclasts. The shoals formed in very 

shallow water. 

Open-marine environments of the Dalichai and Chaman Bid formations were separated from the 

extensive shelf lagoon by a rimmed platform margin. Their sediments were deposited on the slope 

of the carbonate platform and in the adjacent basin. They are composed of gravitationally 

transported sediments derived from shallow-water platform areas, autochthonous microbialites, 

and fine-grained sediments deposited from suspension. The upper slope shows a prevalence of 

microbial buildups. These are usually accompanied by siliceous sponges, Tubiphytes, serpulids 

and Terebella. Microbial-sponge accumulations are thought to indicate a water depth generally 

greater than 50 m (e.g. REITNER & NEUWEILER 1995) and lowered rates of sedimentation 

(LEINFELDER et al. 1993b, 1994, SCHMID 1996). 

Types of bulk transport on the slopes of the Lar and Mozduran Platform include slides and 

sediment gravity flows (COOK & MULLINS 1983). The sediment gravity flow deposits include 

turbiditic graded bio-oo-pel-grainstone, bio-intra-rudstone, oo-intra-grainstone and mud flows. 

The allodapic limestones were probably deposited from low viscosity turbidity currents flowing 

down the slope of the Lar and Mozduran Platform. This interpretation is supported by the sharp, 

sometimes erosional bases (e.g. FÜRSICH et al. 2003). 

The proximal basin shows a dominance of radiolarian wackestone, Saccocoma wackestone, 

filament wackestone to packstone, and spiculitic wackestone to packstone. Nektic (belemnites and 
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ammonites) and planktic organisms (radiolarians, filaments, Saccocoma and thin-shelled 

ostracods) prevail. 

Basinal areas beyond the reach of the Lar and Mozduran peri-platform muds are characterized by 

deposition of monotonous greenish marls and well-bedded limestones (mudstone).
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Systematic Palaeontology 

 
 
Abbreviations: 
 
D diameter in mm 
U% umbilical width as % of diameter  
H% whorl height as % of diameter 
W% whorl width as % of diameter 
PR/2 primary ribs on a half whorl 
SR/2 secondary ribs on a half whorl 
N number of tubercles/whorl 
(1) Dalichai section (type localityof the Dalichai Formation) 
(2) Golbini-Jorbat section (Dalichi Formation) 
(3) Tooy-Takhtehbashgheh section (Chaman Bid Formation) 
(4) Chaman Bid section (type locality of the Chaman Bid Formation) 
 
The specimens have been numbered according to section (D: Dalichai section; J: Golbini-Jorbat 
section; S: Tooy-Takhtehbashgheh section; CH: Chaman Bid section), ammonite horizon, and 
individual specimen (e.g. CH-6-23). All specimens are figured in natural size, except otherwise 
indicated. 
 

Superfamily Phylloceratinaceae ZITTEL, 1884 
Family Phylloceratidae ZITTEL, 1884 

Subfamily Phylloceratinae ZITTEL, 1884 
Genus Phylloceras  SUESS, 1865 

 
Phylloceras sp. 
Pl. 1, Figs. 1-2 

 
Material: 11 specimens from section (2) (J-30-34, 241, 271-272, 259, 281, 283) and 6 specimens 
from section (3) (S-23, 28, 44, 85-87). 
 
Dimensions: 
 

specimen D U% H% W% 
S-3-23 65 15 55 43 
J-5-259 42 17 55 43 
S-2-44 (body chamber) 40 16 55 45 
J-6-271 36 17 61 39 
S-2-28 32 19 53 37 
J-2-32 25 12 52 28 

 
Description: Involute Phylloceras with high-ovate whorl section, steep umbilicus, and rounded 
venter. Shell very thin, with typical phylloceratid suture line. 
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Stratigraphic distribution: Phylloceras occurs worldwide from the Lower Jurassic (Sinemurian) 
to the Lower Cretaceous (Valanginian) (ARKELL et al. 1957); the present spcimens come from 
the Upper Bajocian to Upper Kimmeridgian. 
 
 

Subfamily Calliphylloceratinae SPATH, 1927 
Genus Calliphylloceras  SPATH, 1927 

 
Calliphylloceras sp. 

Pl. 1, Figs. 3, 5, 7 
 
Material: 18 specimens from section (2) (J-180-193, 240-243) and 8 specimens from 

section (3) (S-25, 27, 29-31, 36-37, 43, 73). 

 
Dimensions: 
 

specimen D U% H% W% 
S-3-36 56 11 57 29 
J-4-186 51 16 51 39 
J-4-191 49 18 51 39 
S-6-29 43 14 58 47 
J-4-193 (body chamber) 32 16 56 39 
J-4-183 31 19 45 35 
S-2-43 26 19 54 42 
J-4-192 24 21 54 42 
J-4-185 23 17 57 43 

 
Description: Involute phylloceratids with smooth shell and steep umbilicus. Usually with 5 
sigmoidal constrictions on the last visible whorl. The constrictions are narrow, start from the 
umbilical shoulder, and terminate at the rounded venter. With typical phylloceratid suture line. 
 
Stratigraphic distribution: Calliphylloceras has a worldwide distribution, from the Lower Jurassic 
(Hettangian) to the Lower Cretaceous (Middle Albian). The present specimens come from the 
Bathonian to Lower Oxfordian. 
 
 

Genus Holcophylloceras SPATH, 1927 
 

Holcophylloceras indicum LEMOINE, 1910 
Pl. 1, Fig. 10 

 
1910 Phylloceras mediterraneum sp. nov. � LEMOINE : 3, pl. 1, fig. 1. 
1976 Holcophylloceras indicum sp. nov. - JOLY : 239, pl. 22, figs. 2-4, pl. 23, fig. 1, pl. 25, figs. 
3-5, pl. 26, figs. 2, 5, pl. 27, figs. 1-2, 4-9. 
 

Material: 1 specimen and 1 fragment from section (2) (J-4-155a,155b). 
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Dimensions: 
 

specimen D U% H% W% 

J-4-155a 75 12 56 28 
 
Description: Involute shell with 5 distinct and sigmoidal constrictions which are narrow and 
shallow on the last visible whorl. The constrictions start from the umbilical shoulder and 
terminate on the venter. Fine ribbing starts on about the outer ¾ of the flank and crosses the 
rounded venter. 
 
Discussion: Based on the shape of the constrictions and fine ribbing on the outer part of the 
whorl, the specimen closely matches Holcophylloceras indicum. 
 
Stratigraphic distribution: Middle Callovian. 
 
 

Holcophylloceras sp. 
Pl. 1, Fig. 9 

 
Material: 1 fragmented specimen from section (2) (J-4-155c) and 4 specimens from section (3) 
(J-5a-e). 
 
Dimensions: 
 

specimen D U% H% W% 
S-1-5a 80 12 54 31 

 
Description: Involute phylloceratids, venter arched, with deep and sigmoidal constrictions 
starting from the umbilical shoulder and terminating prorsiradiate on the venter. With typical 
phylloceratid suture line. 
 
_________________________________________________________________________ 
 
EXPLANATION OF PLATE 1 
 
Figs. 1-2. Phylloceras sp.. 1a-b: Specimen S-2-44 with body chamber from the Tooy-Takhtehbashgheh 
section. 2a-b: Specimen J-5-259 from the Golbini-Jorbat section. 
Figs. 3, 5, 7. Calliphylloceras sp. 3. Specimen J-4-183 from the Golbini-Jorbat section. 5a-b. Specimen J-
4-193 with body chamber from the Golbini-Jorbat section. 7. Specimen S-3-36 from the Tooy-
Takhtehbashgheh section. 
Figs. 4a-b, 6a-b. Ptychophylloceras sp. 4a-b. Specimen S-3-32 from the Tooy-Takhtehbashgheh section. 
6a, b. Specimen J-4-168 from the Golbini-Jorbat section. 
Fig. 8. Lytoceras sp. (S-3-9) from the Tooy-Takhtehbashgheh section; x1.5. 
Fig. 9. Holcophylloceras sp. (J-4-155c) from the Golbini-Jorbat section. 
Fig. 10. Holcophylloceras indicum (LEMOINE) (J-4-155a) from the Golbini-Jorbat section. 
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Stratigraphic distribution: Holcophylloceras occurs worldwide from the Middle Jurassic 
(Bajocian) to the Lower Cretaceous (Aptian). The present specimens come from the Upper 
Bajocian and Lower to Middle Callovian. 
 
 

Genus Ptychophylloceras SPATH, 1927 
 

Ptychophylloceras sp. 
Pl. 1, Figs. 4, 6 

 
Material: 28 specimens from section (2) (J-35, 102-105, 158-178, 266-267) and 6 

specimens from section (3) (S-.32-35, 42, 57, 72). 

 
Dimensions: 
  

specimen D U% H% W% 
S-3-33 85 12 60 36 
S-3-32 70 19 49 43 
S-2-42 57 16 54 39 
J-4-168 54 15 55 37 
J-4-166 51 16 45 39 
J-4-159 50 16 52 26 
J-4-165 47 19 53 25 
J-4-172 47 17 51 42 
S-3-40 46 15 52 30 
J-4-169 46 17 50 39 
J-4-170 40 17 52 37 
J-4-171 30 17 53 36 
J-4-177 26 19 54 42 
J-4-176 24 12 54 46 

 
Description: Shell involute, whorl section rounded-quadrate. With narrow and shallow 
constrictions which start out as concave near the umbilical shoulder and turn convex in a ventral 
direction. In some of the specimens (e.g. S-2-33) shells with broadly rounded venter crossed by 
periodic labial the fine ridges in other specimens (e.g. S-2-32) strong ridges are developed on the 
venter. With typical phylloceratid suture line. 
 
Stratigraphic distribution: The present specimens come from the Bathonian to Lower Oxfordian. 
 
 

Genus Sowerbyceras PARONA & BONARELLI, 1895 
 

Sowerbyceras sp. 
Pl. 2, Figs. 1-2 
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Material: 57 specimens from section (2) (J-247a-e, 248a-g, 249a-k, 250a-g, 251a-l, 
252a-i, 253a-l, 254-256, 280), 20 specimens from section (3) (S-74, 142-160). 
 
Dimensions: 
 

specimens D U% H% W% 
J-5-248a 71 18 48 25 
J-5-247a 70 20 43 27 
J-5-249 60 27 47 30 
J-5-250a (body chamber) 54 30 41 31 
J-5-248a 52 21 50 42 
J-6-253 50 24 46 32 
J-5-252 31 32 42 39 
J-6-255 25 28 52 44 
J-6-256 24 33 42 38 
J-6-257 22 32 45 41 
J-6-251 14 36 50 43 

 
Description: Shell moderately evolute, umbilical wall steep, umbilical shoulder distinct, whorl 
section quadrate. The constrictions are deep, wide, and sigmoidal starting at the umbilical 
shoulder and crossing prorsiradiate over the venter. 
 
Stratigraphic distribution: Worldwide in the Upper Jurassic (Oxfordian-Kimmeridgian). The 
present specimens come from the Bathonian-Lower-Kimmeridgian. 
 
 

Superfamily Spirocerataceae HYATT, 1900 
Family Spiroceratidae HYATT, 1900 
Genus Spiroceras QUENSTEDT, 1858 

 
Spiroceras cf. orbignyi (BAUGIER & SAUZE, 1843) 

Pl. 2, Fig. 4 

 
cf. 1843 Toxoceras orbignyi sp.nov. - BAUGER & SAUZE : 6, pl .1, figs. 1-4. 
cf. 1978 Spiroceras orbignyi BAUGIER & SAUZE - DIETL: 76, pl.1, figs. 1-5,  pl. 2, figs. 1-6, pl. 3, 
figs. 1-2. 
cf. 1985 Spiroceras orbignyi BAUGIER & SAUZE � SCHLEGELMILCH: 220, pl. 35, fig. 6. 
1986 Spiroceras orbignyi BAUGIER & SAUZE - Dietl, 42, pl .1, figs. 2-6. 
 
Material: 1 fragmented specimen from section (3) (S-2a). 
 
Description: The fragmentary shell forms an open spiral with rounded whorl section. The ribs are 
simple with two rows of nodes (lateral and ventrolateral) ending at a ventral smooth band, where 
they bend slightly forward. 
 
Remarks: Our specimen differs from the holotype in being more finely ribbed and from the 
specimen figured by DIETL (1978: 78, fig. 5) in the fainter swing of the ribs. 
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Stratigraphic distribution: The present specimen occurs in the Upper Bajocian Garantiana Zone. 
In France and Spain the species occurs in the Parkinsoni Zone, Acris Subzone. 
 
 

Spiroceras annulatum (DESHAYES, 1831) 
Pl. 2, Fig. 3 

 
1831 Hamites annulatus sp.nov. � DESHAYES : 228, pl .6, fig. 5. 
1978 Spiroceras annulatum DESHAYES - DIETL : 87, pl. 6, figs. 1-5. 
1985 Spiroceras annulatum DESHAYES - SCHLEGELMILCH : 223, pl. 36, fig. 2. 
1990 Spiroceras annulatum DESHAYES - SANDOVAL: 161, pl. 4, fig. 1. 
 
Material: 3 small fragments from section (3) (S-2b-d). 
 
Remarks: The fragmentary shell forms an open spiral with a high-ovate whorl section. The 
ribbing is strong and simple. It ends at a ventral smooth band. 
  
Stratigraphic distribution: The species is widely distributed in Europe (e.g. Germany, France, 
Spain, England, Italy), North America, and North Africa. The present specimens have been found 
in the Upper Bajocian Niortense-Garantiana zones. 
 
 

Superfamily Haplocerataceae ZITTEL, 1884 
Family Haploceratidae ZITTEL, 1884 

Genus Lissoceratoides BUCKMAN, 1924 
 

Lissoceratoides sp. 
Pl. 2, Figs. 5-6 

______________________________________________________ 

 
EXPLANATION OF PLATE 2 
 
Figs. 1-2. Sowerbyceras sp. from the Golbini-Jorbat section. 1a-b. Specimen J-5-250a with body chamber. 
2a-b. Specimen J-5-256; x1.5. 
Fig. 3. Spiroceras annulatum (DESHAYES) (S-1-2b) from the Tooy-Takhtehbashgheh section, Niortense-
Garantiana zones. 
Fig. 4. Spiroceras cf. orbignyi (BAUGIER & SAUZE) (S-1-2a), from the Tooy-Takhtehbashgheh section, 
Garantiana Zone, x3. 
Figs. 5-6. Lissoceratoides sp. from the Golbini-Jorbat section, Oxfordian to Lower Kimmeridgian. 5. 
Specimen J-6-268 with body chamber. 6a-b. Specimen J-6-238. 
Fig. 7. Glochiceras sp. (CH-6-41) from the Tithonian of the Chaman Bid  section. 
Figs. 8-9. Pseudolissoceras zitteli (BURCKHARDT) from the Chaman Bid section, Lower Tithonian. 8a, b. 
Specimen CH-6-5 with body chamber. 9a-b. Specimen CH-6-4, x1.5. 
Fig. 10. Oxycerites cf. oxus (BUCKMANN) (J-2b-27) from the Golbini-Jorbat section, Tenuiplicatus to 
Subcontractus Zone. 
Fig. 11a-b. Oxycerites yeovilensis (ROLLIER) (J-2b-29) from the Golbini-Jorbat section, Zigzag Zone. 
Fig. 12. Oecotraustes (Paroecotraustes) aff. serrigerus (WAAGEN) (J-2c-23) from the Golbini-Jorbat 
section, Retrocostatum Zone. 
Fig. 13a-b. Eochetoceras sp. (J-5-236) from the Golbini-Jorbat section, Lower Oxfordian. 
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Material: 3 specimens and 1 fragment from section (2) (J-268-270, 238-239), 4 specimens  
from section (3) (S-59-62). 
 
Dimensions: 
 

specimen D U% H% W% 
J-6-238 67 33 40  
J-5-270 (body chamber) 60 27 45 31 
J-5-263 48 27 44 27 

 
Description and remarks: Shell subevolute, with ovate whorl section and steep and high umbilical 
wall. Shell smooth and very thin; suture line visible. Towards the aperture the shell  
is increasing in height and width. The body chamber in specimen J-7-9-270 seems to occupy 
about half on the outer whorl. Indistinguishable morphologically from Lissoceras but separated 
from it by a wide stratigraphic gap. 
 
Stratigraphic distribution: Oxfordian to Lower Kimmeridgian. 
 
 

Genus Pseudolissoceras SPATH, 1925 
 

Pseudolissoceras zitteli (BURCKHARDT, 1903) 
Pl. 2, Figs. 8-9 

 
1903 Neumayria zitteli sp. nov. - BURCKHARDT: 55, pl. 10, figs. 1-8. 
1907 Neumayria zitteli BURCKHARDT - HAUPT : 200, pl. 7, fig. 3a, b. 
cf.1950 Pseudolissoceras zitteli (BURCKHARDT) - SPATH : 139, pl. 6, fig. 8a-c. 
 
Material: 3 specimens from section (4) (CH-3-5). 
 
Dimensions: 
 

specimen D U% H% W% 
CH-6-3 50 18 52 36 
CH-6-5 (body chamber) 44 18 50 36 
CH-6-4 29 20 48 33 

 
Description: Shell involute, cross-section of whorl elliptical, umbilical wall high and vertical, 
umbilical shoulder distinct, surface smooth, without ribbing. Suture line simple with small, 
distant lobes. Towards aperture shell becoming increasingly higher and wider. The body chamber 
in specimen CH-6-5 seems to occupy about 2/3 of the outer whorl. 
 
Remarks: The present specimens very closely resemble the holotype of BURCKHARDT (1903), but 
differ in having bigger lateral lobes. SPATH (1950) erected the new species Pseudolissoceras 
advena, which is supposed to differ from Pseudolissoceras zitteli in having simple ribs. 
However, according to HAUPT (1907) and in our opinion, this species is merely a variety of 
Pseudolissoceras zitteli. 
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Stratigraphic distribution: According to SPATH (1950) Pseudolissoceras zitteli occurs in the 
Middle Tithonian (Semiforme/Verruciferrum Zone). The present specimens come from the 
Lower Tithonian. 
 
 

Family Oppeliidae BONARELLI, 1894 
Genus Glochiceras HYATT, 1900 

 
Glochiceras sp. 

Pl. 2, Fig. 7 

 
1950 Glochiceras(?) sp. juv. ind. � SPATH: 139, pl. 6, fig. 6a, b. 
 
Material: 1 specimen from section (4) (CH-41). 
 
Dimensions: 
 

specimen D U% H% W% 
CH-6-41 41 13 51 13 

 
Description: Shell moderately evolute, compressed, whorl section trigonal, umbilicus 

wall low. Surface of shell smooth except for a lateral groove at mid-flank. 

 

Discussion: The present specimen is closely similar to Glochiceras(?) sp. SPATH (1950: 139, pl. 
6, fig. 6a, b) but appears to differ in having a more strongly compressed whorl section. It also 
resembles Hildaglochiceras but, in contrast to the latter, has a prominent median lateral groove. 
 

Stratigraphic distribution: Lower Tithonian. 

 

 

Subfamily Oppeliinae BONARELLI, 1894 

Genus Oxycerites ROLLIER, 1909 

 
Oxycerites yeovilensis (ROLLIER, 1911) 

Pl. 2, Fig. 11 

 
1911 Oppelia yeovilensis n. sp.- ROLLIER: 305. 
1968 Oxycerites yeovilensis ROLLIER - HAHN: 29, pl .2, figs. 1-4. 
1985 Oxycerites yeovilensis (ROLLIER) - SEYED-EMAMI et al.: 62, pl. 1, fig. 4a-b. 
1989 Oxycerites yeovilensis (ROLLIER) - SEYED-EMAMI et al.: 82, pl. 1, figs. 1-3. 
1991 Oxycerites yeovilensis (ROLLIER) - SEYED-EMAMI et al.: 69, pl. 1, figs. 11-13. 
 
Material: 4 specimens from section (2) (J-24-26, 29). 
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Dimensions: 
 

specimen D U% H% W% 
J-2b-26 58 9 59 22 
J-2b-29 54 7 59 18 
J-2b-24 54 9 56 20 
J-2b-25 40 10 55 22 

 
Description: Shell involute and oxycone, whorl cross-section trigonal to high-oval. The ribbing is 
mostly restricted to the outer part of the whorl and consists of distant, rursiradiate ribs, that end 
at a very sharp keel. The greatest whorl thickness is about mid-flank, from where the flank slopes 
towards the umbilicus and the sharp keel. 
 
Remarks: This species can be distinguished from Oxycerites limosus (HAHN, 1968: 33, pl. 2, fig. 
7) by its strong and distinct ribs. 
 
Stratigraphic distribution: Lower Bathonian Zigzag Zone (Parum and Macrescens subzones) and 
Aurigerus Zone (Recinctus Subzone). 
 
 
 

Oxycerites cf. oxus (BUCKMANN, 1926) 
Pl. 2, Fig. 10 

 
cf. 1926 Micromphalites oxus sp. nov. � BUCKMANN: pl. 644. 
cf. 1983 Oxycerites oxus (BUCKMAN) - DIETL & KAPITZKE: 9, pl.1, fig. 4a, b. 
cf. 1987 Oxycerites oxus (BUCKMAN) � TORRENS: 96, pl. 1, fig. 6. 
cf. 1991 Oxycerites oxus (BUCKMAN) - SEYED-EMAMI et al.: 69, pl. 2, figs. 3-4. 
 
Material: 1 specimen from section (2) (J-27). 
 
Dimensions: 
 

specimen D U% H% W% 
J-2b-27 37 8 57 22 

 
Description: Shell involute and oxycone, without ornamentation on the inner flank. The outer 
flanks has weak falcate ribs that terminate on the ventral shoulder. 
 
Remarks: The specimen is referred to Oxycerites oxus with reservation, because it is broken and 
the whorl cross-section cannot be seen. The specimen is similar to Oxycerites seebachi (HAHN: 
37, pl. 2. figs. 5, 6) but differs in having a narrower umbilicus and weaker ribs. 
 
Stratigraphic distribution: Lower Bathonian Zigzag Zone. TORRENS (1987: 97) reported the 
species also from the Tenuiplicatus to Subcontractus Zone. 
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Genus Oecotraustes WAAGEN, 1869 

Subgenus Paroecotraustes SPATH, 1928 
 

Oecotraustes (Paroecotraustes) aff. serrigerus (WAAGEN, 1869) 
Pl. 2, Fig. 12 

 
1869 Oecotraustes serrigerus n. sp. � WAAGEN: 230, pl. 20, fig. 7. 
aff. 1966 Oecotraustes (Paroecotraustes) serrigerus WAAGEN � STEPHANOV: 48, pl. 3, figs. 12-
14. 
cf.1968 Oecotraustes (Paroecotraustes) aff. serrigerus WAAGEN � HAHN: 60, pl. 5, figs. 4-5. 
1972 Oecotraustes (Paroecotraustes) serrigerus (WAAGEN) � KRYSTYN: 234, pl. 4, fig. 5. 
1985 Oecotraustes (Paroecotraustes) aff. serrigerus (WAAGEN) � SEYED-EMAMI et al.: 63, pl. 1, 
fig. 7a, b. 
 
Material: 1 specimen from section (2) (J-23). 

 
Dimensions: 
 

specimen D U% H% W% 
J-2c-23 29 24 55 24 

 
Description: Shell nearly evolute, whorl section ovate with distinct keel, umbilical shoulder 
rounded, umbilical wall steep with falcoid ribs. Ornamentation of fine and prorsiradiate primary 
ribs, secondary ribs strong and rursiradiate. The secondary ribs terminate on the venter at a sharp 
keel. 
 
Remarks: The present specimen with its fine primary ribs closely resembles the specimens 
figured by KRYSTYN (1972: 48, pl. 3, figs. 12-14) and STEPHANOV (1966: 234: pl. 4, fig. 5). It 
differs from the specimens figured by HAHN (1968) by its blunt secondary ribs and lack of 
primary ribs. 
 

Stratigraphic distribution: Lower part of the Upper Bathonian Retrocostatum Zone. 

 
 

Genus Eochetoceras SPATH, 1928 
 

Eochetoceras sp. 
Pl. 2, Fig. 13 

 
Material: 1 specimen from section (2), No. J-236. 
 
Dimensions: 
 

specimen D U% H% W% 
J-5-236 42 21 48 24 
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Description: Shell evolute, whorl cross-section ovate with a sharp keel, umbilical shoulder 
rounded, umbilical wall vertical. The ribs straight and strong. Suture line only partly preserved.] 
 
Stratigraphic distribution: Middle Oxfordian. 

 

 
Subfamily Hecticoceratinae SPATH, 1925 

Genus Hecticoceras BONARELLI, 1893 
Subgenus Lunuloceras BONARELLI, 1894 

 
Hecticoceras (Lunuloceras) aff. pseudopunctatum (LAHUSEN, 1883) 

Pl. 3, Fig. 11 

 
aff. 1883 Harpoceras pseudopunctatum sp. nov. � LAHUSEN : 73, pl. 11, figs. 10-12. 
aff. 1956 Hecticoceras (Lunuloceras) pseudopunctatum (LAHUSEN) - ZEISS : 38, pl. 1, figs. 3-4. 
1975 Lunuloceras (Lunuloceras) pseudopunctatum (LAHUSEN) � LOMINADZE : 75, pl. VII figs. 6-
9. 
aff. 1985 Lunuloceras (Lunuloceras) pseudopunctatum (LAHUSEN) - SCHLEGEMILCH : 42, Pl. 8, 
fig. 6. 
1991 Hecticoceras (Lunuloceras) aff. pseudopunctatum (LAHUSEN) - SCHAIRER, SEYED EMAMI & 
ZEISS : 65. pl. 1, fig. 3. 
2000 Lunuloceras (Lunuloceras) pseudopunctatum (LAHUSEN) � SCHAIRER et al. : 55, fig. 13a-b. 
 
Material: 8 specimens from section (2) (J-79-86). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
j-3-83 79 27 47 19  30 
J-3-84 57 24 45 21 7 25 
J-3-82 53 34 39 17 7  
J-3-81 53 25 46 13  26 
J-3-79 49 25 48 22 8 31 
J-3-80 49 24 51 15 7 25 
J-3-86 45 30 44 15  22 
J-3-85 37 30 43 17 8 27 

 
Description: Shell nearly evolute, umbilical wall steep and flat, whorl cross-section ovate. 
Primary ribs slightly bullate, distant and prorsiradiate, terminating at prominent nodes near mid-
flank. The strong, prorsiradiate, bundled secondary ribs are mainly bifurcate with some 
intercalatory ribs, which end at the distinct and narrow keel on the venter. 
 
Remarks: The specimens are similar to the material studied by SCHAIRER et al. (1991), but differ 
from specimens described by ZEISS (1956) in having stronger ribs and nodes. They differ from 
the specimen of LAHUSEN (1883) in having stronger nodes. 
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Stratigraphic distribution: According to ZEISS (1959: 48) the species ranges from the Callovian to 
the Lower Oxfordian; the specimens from Iran occur in the Callovian. 
 

 

Hecticoceras (Lunuloceras) cf. lunuloides (KILIAN, 1899) 
Pl. 3, Fig. 12 

 
cf. 1899 Harpoceras lunuloides KILIAN � KILIAN: 118. 
cf. 1959 Hecticoceras (Lunuloceras) compressum (F.A. QUENSTEDT, 1849) � ZEISS: 30. 
1991 Hecticoceras (Lunuloceras) cf. lunuloides (KILIAN, 1899) - SCHAIRER et al. : 51, pl. 1, fig. 
4. 
 
Material: 2 specimens from section (2) (J-87-88). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-3-88 40 25 46 16  28 
J-3-87 35 23 48 17  24 

 
Description: Shell small, compressed, involute, with steep umbilical wall and rounded shoulder; 
whorl cross-section trigonal. On the anterior part of the last whorl a faint rib starts at the 
umbilical margin and divides about mid-flank into two ribs. The secondary ribs end at a narrow 
keel and are slightly rursiradiate. On the posterior part of the last whorl the ribbing is fine and 
dense, while on the anterior part it is coarse and distant. 
 
Discussion: The specimen figured by QUENSTEDT (1849: pl. 8, fig. 3) differs from the present 
specimens in having fine, dense ribs and a trigonal whorl section. The present material closely 
resembles the specimen figured by SCHAIRER et al. (1991: pl. 1, fig. 4). 
 

Stratigraphic distribution: According to NIEDERHÖFER (in SCHAIRER et al. 1991: 52) 
Hecticoceras (Lunuloceras) lunuloides occurs in the Middle Callovian Anceps Zone. 
 
 

Subgenus Brightia ROLLIER, 1922 

 
Hecticoceras (Brightia) solinophorum BONARELLI, 1894 

Pl. 4, Fig. 5 

 
1894 Hecticoceras (Lunuloceras) nodosum Bonar. var. solinophorum n. - BONARELLI: 94. 
cf.1991 Hecticoceras (Brightia) aff. solinophorum BONARELLI - SCHAIRER  et al.: 50, pl. 1, fig. 2. 
 
Material: 2 specimens from section (2) (J-96-97). 
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Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-3-97 42 34 40 15  18 
J-3-96 30 43 40 17   

 
Description: Shell nearly evolute, umbilical wall steep and flat, whorl cross-section high-ovate. 
The strong, falcate and prorsiradiate primaries begin about mid-flank and terminate at a narrow 
and trigonal keel on the venter. 
 
Remarks: The present specimens differ from specimens studied by SCHAIRER (1991) in having 
fainter ribs and from the specimens figured by QUENSTEDT (1858) in having stronger ribs. Most 
likely, they can be considered as varieties of a single species. 
 
Stratigraphic distribution: According to ZEISSss (1959: 7) the species ranges from the Middle 
Callovian to the Lower Oxfordian. The present specimens come from the Middle to Upper 
Callovian. 
 
 

Subgenus Putealiceras BUCKMAN, 1922 
 

Hecticoceras (Putealiceras) metomphalum (BONARELLI, 1894) 
Pl. 4, Fig. 4 

 
1894 Hecticoceras (Lunuloceras) metomphalum sp. nov. � BONARELLI: 90. 
1911 Hecticoceras metomphalum BONAR. var. multicostata nob. - DE TSYTOVITCH: 62, pl. 5, figs. 
13-14. 
1956 Hecticoceras (Rossiensiceras) metomphalum (BONARELLI) � ZEISS: 107, pl. 2, fig. 7. 
1975 Putealiceras (Putealiceras) metomphalum multicostatum (DE TSYTOVITCH) � LOMINADZE: 
37, pl. 2, figs. 6-7. 
1985 Hecticoceras (Putealiceras) metomphalum BONARELLI � SCHLEGELMILCH: 42, pl. 8, fig. 3. 
 
Material: 5 specimens and 1 fragment from section (2) (J- 74-78, 78a) and 1 specimen from 
section (3) (S-108). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
j-3-73 54 33 41 17 10 26 
J-3-79 48 35 40 19 11 26 
J-3-74 42 33 40 21 10 29 
J-3-78 33 36 36 18   
J-3-77 32 31 41 22 11 27 

 
Description: Whorl cross-section high-ovate, umbilicus wall steep and nearly flat. The primaries 
begin close to the umbilical shoulder and terminate on the flank about one-third up at prominent 
lateral tubercles. The secondaries are strong, prorsiradiate, slightly falcate and moderately 
bifurcate with some intercalatory ribs. They end at the fine keel on the venter. 
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Remarks: Compared to the holotype our specimens are more evolute. 
 
Stratigraphic distribution: According to DE TSYTOVITCH (1911), the species occurs in the Middle 
Callovian (Anceps Zone). 
 
 

Hecticoceras (Putealiceras) schalchi ZEISS 1956 
Pl. 3, Fig. 13 

 
1956 Hecticoceras (Putealiceras) schalchi sp. nov. � ZEISS: 67, pl. 3, fig. 4. 
1975 Putealiceras (Zieteniceras) schalchi ZEISS � LOMINADZE: 63, pl. 6, figs. 5-6. 
 
Material: 5 specimens and 1 fragment from section (2) (J-67-72). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-3-67 44 45 34  10 26 
J-3-69 33 35 42 21 8  
J-3-68 31 35 42  8 25 
J-3-72 30 40 37 20 7 20 
J-3-71 25 40 34 22 10 25 

 
Remarks: Umbilical wall steep and flat, whorl cross-section ovate. The radiate primary ribs begin 
at the umbilical margin and end at about one-third of flank height at prominent, conical lateral 
tubercles. From there, they mainly bifurcate with some intercalatories. The concave secondary 
ribs terminate at a narrow and distinct keel on the venter. The secondary ribs are denser than the 
primaries. 
 
Stratigraphic distribution: Middle Callovian Anceps Zone. 
 
 

Subgenus Zieteniceras ZEISS, 1956 
 

Hecticoceras (Zieteniceras) zieteni DE TSYTOVITCH, 1911 
Pl. 4, Fig. 2 

 
1911 Hecticoceras zieteni sp. nov. - DE TSYTOVITCH: 25, pl. 1, fig. 2. 
1956 Hecticoceras (Zieteniceras) zieteni (DE TSYTOVITCH) � ZEISS: 105, pl. 1, fig. 17. 
cf.1975 Putealiceras (Zieteniceras) zieteni (DE TSYTOVITCH) � LOMINADZE: 52, pl. 4, figs. 5, 7, 
pl. 5, fig. 1. 
1985 Hecticoceras (Zieteniceras) zieteni DE TSYTOVITCH � SCHLEGELMILCH: 162, pl. 6, fig. 5. 
 
Material: 2 specimens and 1 fragment from section (2) (J-89-91). 
 
Dimensions: 
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specimen D U% H% W% PR/2 SR/2 
J-3-89 53 46 23 11  
J-3-91 49 

28 
34 42 24 11 24 

 
Description: Whorl cross-section high-ovate, umbilical wall steep, umbilical shoulder rounded, 
flank relatively flat. Ribbing relatively coarse. The strong, radiate to slightly prorsiradiate 
primary ribs begin at the umbilical margin and divide about mid-flank into two secondary ribs 
which, together with some intercalated ribs, end at the fine keel on the venter. 
 
Discussion: The present material is very similar to the holotype but differs from the specimens 
studied by LOMINADZE (1975), especially his pl. 7, fig. 1, in having coarser and sharper ribs. 
 
Stratigraphic distribution: The species was established by DE TSYTOVITCH (1911) on material 
from the Middle Callovian Anceps Zone. It has also been recorded from the Middle Callovian 
Coronatum Zone and the Macrocephalus/Anceps zones (LEMOINE 1932). The specimen from Iran 
occur in the Callovian Anceps Zone. 
 
 

Hecticoceras (Zieteniceras) evolutum LEE, 1905 
Pl. 3, Fig. 16 

 
1905 Hecticoceras evolutus sp. nov. � LEE: 21, pl .1, fig. 6. 
1911 Hecticoceras evolutum LEE - DE TSYTOVITCH: 21, pl. 2, fig. 9. 
1956 Hecticoceras (Zieteniceras) evolutum LEE - ZEISS: 105, pl. 1, fig. 19. 
1985 Hecticoceras (Zieteniceras) evolutum LEE � SCHLEGELMILCH: 163, pl. 6, fig. 7. 
 
Material: 3 specimens and 1 fragment from section (2) (J-93-95). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-3-94 49 32 42 23 8 22 
J-3-93 43 38 42 23 9 24 
J-3-95 40 32 43 22 8 23 

 
Description: Umbilical wall steep, Umbilical shoulder nearly rounded, whorl cross-section high-
ovate. The bullate and prorsiradiate primaries begin at the umbilical margin and divide about 
mid-flank into 2 or 3 rursiradiate secondaries, which, with some intercalated ribs, end at the fine 
keel on the venter. The secondary ribs are denser than the primary ones. 
 
Discussion: The present specimens are very similar to the holotype but differ from the specimen 
figured by ZEISS (1959) in having coarser and stronger primary ribs. 
 
Stratigraphic distribution: Middle Callovian (Anceps and Coronatum zones). 
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Subfamily Ochetoceratinae SPATH, 1928 
Genus Ochetoceras HAUG, 1885 

 
Ochetoceras marantianum (D´ ORBIGNY, 1850) 

Pl. 3, Fig. 2 

 
1850 Ammonites marantianus sp. nov. � D´ ORBIGNY: 533, pl. 207, figs. 3-5. 
1929 Ochetoceras semifalcatum OPPEL - WEGELE: 141, pl. 25, fig. 3a, b. 
1994 Ochetoceras marantianum (D´ ORBIGNY) - FISCHER: 174, pl. 75, figs. 5-7. 
 
Material: 1 specimen from section (2) (J-292). 

 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-5-292 68 13 54 18  27 

 
Description: Shell involute and compressed, oxycone, high-triangular-ovate Whorl-section with 
sharp keel and steep umbilical wall. Greatest whorl thickness about mid-flank from where it 
slopes towards the umbilicus and the sharp keel, but at the end of the body whorl a narrow 
shoulder is developed. The ribbing is relatively dense and falcoid. The prorsiradiate primary ribs 
end at mid-flank at a shallow spiral groove. The secondary ribs mainly bifurcate, are concave-
rursiradiate and stronger than the primary ribs. 
 
Discussion: The specimen compares well with the holotype and the material figured by FISCHER 
(1994: 174, pl. 75, figs. 5-7) and QUENSTEDT (1886-87: pl. 92, fig. 1). 
 

Stratigraphic distribution: Upper Oxfordian Bimammatum Zone. 

 

 

Ochetoceras semifalcatum (D´ ORBIGNY, 1850) 
Pl. 3, Figs. 1, 3 

 
1850 Ammonites canaliculatus sp. nov. � D´ ORBIGNY: 525, pl .199, figs. 1-6. 
1929 Ochetoceras semifalcatum OPPEL - WEGELE: 141, pl. 25, fig. 4. 
1994 Ochetoceras semifalcatum (OPPEL) - FISCHER: 171, pl. 75, fig. 3a, b. 
 
Material: 2 fragmentary specimens from section (2) (J-290-291). 
 
Dimensions: 

 

specimen D U% H% W% PR/2 SR/2 
J-5-290 66 11 55 17  28 
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Description: Shell involute, oxycone,with median lateral groove. Whorl section high triangular-
ovate with sharp keel and steep umbilical wall. The prorsiradiate primary ribs end at the median 
lateral groove. The secondary ribs, which are stronger than the primaries, mainly bifurcate and 
are rursiradiate, terminating at the sharp keel. 
 
Discussion: The specimens matches the holotype and figured material of FISCHER (1994: 171, pl. 
75, fig. 3a, b) and QUENSTEDT (1886-1887: pl. 92, fig. 8). 

 
Stratigraphic distribution: Upper Oxfordian Bimammatum Zone. 
 
 

Subfamily Taramelliceratinae SPATH, 1928 
Genus Taramelliceras DEL CAMPANA, 1904 

Subgenus Taramelliceras DEL CAMPANA, 1905 
 

 ____________________________________________________________________________ 

 
EXPLANATION OF PLATE 3 
 
Figs. 1, 3. Ochetoceras semifalcatum (OPPEL) (J-5-290) from the Golbini-Jorbat section, Bimammatum 
Zone. 
Fig. 2. Ochetoceras marantianum (D´ ORBIGNY) (J-5-292) from the Golbini-Jorbat section, Bimammatum 
Zone. 
Figs. 4-5. Taramelliceras cf. anar (OPPEL) from the Golbini-Jorbat section, Transversarium Zone. 4. 
Specimen J-5-245. 5a-b. Specimen J-5-99. 
Fig. 6 Lingulaticeras sp. (S-9-198) from the Tooy-Takhtehbashgheh section, Lower Kimmeridgian, 
x1.5. 
Figs. 7-8. Taramelliceras (Taramelliceras) cf. costatum (QUENSTEDT) from the Chaman Bid section, 
Bimammatum Zone. 7. Specimen CH-4-5a. 8. Specimen CH-4-5b. 
Fig. 9. Taramelliceras cf. kiderleni (BERCKHEMER & HÖLDER) (S-9-100a) from the Tooy-
Takhtehbashgheh section, Lower to Upper Kimmeridgian, x1.5. 
Fig. 10. Taramelliceras (Richeiceras) cf. dentostriatum (QUENSTEDT) (J-5-246) from the Golbini-Jorbat 
section, Transversarium Zone. 
Fig. 11: Hecticoceras (Lunuloceras) aff. pseudopunctatum (LAHUSEN) (J-3-79) from the Golbini-Jorbat 
section, Callovian-Lower Oxfordian. 
Fig. 12. Hecticoceras (Lunuloceras) cf.lunuloides (KILIAN) (J-3-87) from the Golbini-Jorbat section, 
Jason Zone. 
Fig. 13. Hecticoceras (Putealiceras) schalchi (ZEISS) f(J-3-67) rom the Golbini-Jorbat section, Jason 
Zone. 
Figs. 14-15. Taramelliceras (Richeiceras) sp. from the Tooy-Takhtehbashgheh and Golbini-Jorbat 
sections, Bifurcatus-Bimammatum zones. 14. Specimen S-6-98. 15a-b. Specimen J-5-100, x1.5. 
Fig. 16. Hecticoceras (Zieteniceras) evolutum (LEE) (J-3-95) from the Golbini-Jorbat section, Middle 
Callovian. 
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Taramelliceras (Taramelliceras) cf. kiderleni BERCKHEMER & HÖLDER, 1959 
Pl. 3, Fig. 9 

 
cf. 1959 Taramelliceras kiderleni sp. nov. - BERCKHEMER & HÖLDER: 73, pl. 18, figs. 84-87, pl. 
20, fig. 103. 
cf. 1994 Taramelliceras kiderleni BERCKHEMER & HÖLDER � SCHLEGELMILCH: 37, pl. 10, fig. 3. 
 
Material: 1 fragmentary specimen from section (3) (S-100a). 
 
Remarks: The secondary ribs are strong, coarse and a little prorsiradiate and end at the keel. This 
species is easily distinguished by its keel. 
 

Stratigraphic distribution: Lower to Upper Kimmeridgian. 

 

 
Taramelliceras (Taramelliceras) aff. costatum (QUENSTEDT, 1849) 

Pl. 3, Figs. 7-8 

 
1849 Ammonites flexuosus costatus sp. nov. � QUENSTEDT: pl. 9, fig. 4. 
1887 Ammonites flexuosus costatus QUENSTEDT � QUENSTEDT: 903, 918, 919, pl. 97, figs. 8-9, 
11-12, 16, pl. 99, figs. 24, 26, 28-33. 
cf. 1955 Taramelliceras (Taramelliceras) costatum (QUENSTEDT) - HÖLDER: 95, pl. 17, figs. 9-
12, 14. 
1991 Taramelliceras (Taramelliceras) costatum (QUENSTEDT) - SCHLAMPP: 81, pl. 27, fig. 10, pl. 
28, fig. 1. 
non 1994 Taramelliceras costatum (QUENSTEDT) - FISCHER: 172, pl. 75, fig. 1a-c. 
1994 Taramelliceras (Taramelliceras) costatum (QUENSTEDT) - SCHLEGELMILCH: 35, pl. 8, fig. 10. 
1998 Taramelliceras (Taramelliceras) costatum (QUENSTEDT) - SEYED-EMAMI et al.: 100, pl. 1, 
fig. 3. 
 
Material: 1 fragmentary specimen (CH-5a) and 2 external moulds (CH-5b-c) from 
section (4). 
 
Description: Venter broad, secondary ribs strong, blunt and faintly prorsiradiate, terminating at 
the beaded keel. 
 
Discussion: The Iranian specimens differ from the specimen figured by FISCHER (1994) in 
havinga broader venter and blunter ribs. The two external moulds closely resemble the specimen 
figured by SEYED-EMAMI et al. (1998). 
 
Stratigraphic distribution: Middle Oxfordian Bimammatum Zone and Upper Oxfordian Planula 
Zone. 

Subgenus Proscaphites ROLLIER, 1909 
 

Taramelliceras (Proscaphites) cf. dentostriatum (QUENSTEDT, 1887) 
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Pl. 3, Fig. 10 

 
1887 Ammonites flexuosus sp. nov. � QUENSTEDT: 856, pl. 93, fig. 10. 
cf.. 1955 Taramelliceras (Taramelliceras) dentostriatum (QUENSTEDT) - HÖLDER : 85, pl. 16, fig. 
7. 
1991 Taramelliceras (Richeiceras) dentostriatum (QUENSTEDT) - SCHLAMPP : 82, pl. 27, fig. 8. 
1994 Taramelliceras (Proscaphites) dentostriatum (QUENSTEDT) - SCHLEGELMILCH: 32, pl. 7, 
fig. 14. 
 
Material: 1 specimen from section (2) (J-246) and 1 specimen from section (3) (S-97). 
 
Dimensions: 
 

specimen D U% H% W% 
J-5-246 43 12 57  
S-6-97 23 14 52 30 

 
Description: Shell involute, developing a beaded keel. Ribbing fine and falcoid. Primary ribs 
starting around the umbilical margin and dividing into two or three secondary ribs two-thirds up 
the flank and ending at the keel. 

 
Discussion: The Iranian specimens differ from Taramelliceras dentostriatum as described by 
HÖLDER (1955: pl. 16, fig. 4). In present specimen the outer flank is relatively prominent from 
inner flank. Also, the ribbing is slightly falcate. 
 
Stratigraphic distribution: Middle Oxfordian Transversarium Zone. 
 
 

Taramelliceras (Proscaphites) anar (OPPEL, 1863) 
Pl. 3, Figs. 4-5 

 
1863 Ammonites anar sp.nov. � OPPEL: 860, pl. 93, fig. 30. 
non1955 Ammonites anar (OPPEL) - HÖLDER: 81, pl. 16, fig. 3. 
cf. 1991 Taramelliceras (Proscaphites) anar (OPPEL) - SCHLAMPP: 81, pl. 27, fig. 6. 
cf. 1994 Taramelliceras (Proscaphites) anar (OPPEL) - SCHLEGELMILCH: 32, pl. 7, fig. 13. 
 
Material: 2 specimens from section (2) (J-99, 254). 
 
Dimensions: 
 

specimen D U% H% W% 
J-5-99 36 14 53 43 
J-5-245 39 10 56  

 
Remarks: Shell involute, ribbing fine, dense and falcate. The primaries start from the umbilical 
margin and divide into two secondaries on mid-flank, crossing the venter. Some of the primary 
ribs do not divide. On the venter shoulder nodes are present. 
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Stratigraphic distribution: Middle Oxfordian Transversarium Zone. 
 
 

Subgenus Richeiceras JEANNET, 1951 
 

Taramelliceras (Richeiceras) sp. 
Pl. 3, Figs. 14-15 

 
Material: 2 specimens from section (3) (S-98a-b) and 1 specimen from section (2) ( J-100). 
 
Dimensions: 
 

specimen D U% H% W% 
S-6-98 23 17 57 43 

 
Remarks: Shell involute, with fine, dense ribbing. The primary ribs are sigmoidal at the umbilical 
margin and on the inner flank. They divide into 2 to 4 secondaries near mid-flank and end at the 
keel. Some primary ribs do not divide; intercalatory ribs occur. On the venter, a beaded keel is 
developed. 
 
Stratigraphic distribution: Middle toUpper Oxfordian (Bifurcatus-Bimammatum zones). 
 
 
 
 
 

Subfamily Streblitinae SPATH, 1925 
Genus Oxylenticeras SPATH, 1950 

 
Oxylenticeras cf. lepidum SPATH, 1950 

Pl. 4, Fig. 7 

 
cf. 1950 Oxylenticeras lepidum sp.nov. � SPATH: 99, pl. 6, figs. 1-5. 
 
Material: 1 specimen and 1 fragment from section (4) (CH-7-8). 
 
Dimensions: 
 

specimen D U% H% W% 
CH-6-8 27 15 55 37 
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Description: Shell involute, smooth, oxycone, with closed umbilicus. Whorl cross-section high-
oval. The whorl flank is perfectly smooth, partly because in an endeavour to expose the suture 
line the delicate growth striae were obliterated. Most of the extremely acute keel is broken off, 
but it is visible at the beginning of the outer whorl. 
 
Discussion: The present specimens closely resemble the holotype of SPATH (1950: pl. 6, figs. 1-
5), but differ in lacking the acute venter. 
 
Stratigraphic distribution: According to SPATH (1950) the species occurs in the Tithonian. The 
specimens from Iran are from the Lower Tithonian. 1977 Sutneria eumela (D´ ORBIGNY)  � 
ZIEGLER: 64, pl. 5, fig.4. 
 
 
 

Superfamily Stephanocerataceae NEUMAYR, 1875 
Family Stephanoceratidae NEUMAYR, 1875 
Genus Cadomites MUNIER-CHALMAS, 1892 

Subgenus Polyplectites MASCKE, 1907 
 

Cadomites (Polyplectites) cf. dorni (ROCHE, 1939) 
Pl. 4, Fig. 11 

 

1927 Normannites (Polyplectites) linguiferus DORN  - ROCHE: 13, pl. 5, fig. 6. 
cf.1939 Normannites Dorni n. nov. � ROCHE : 222. 
cf.1966 Polyplectites dorni (ROCHE) � STURANI : 29, pl. 6, fig. 4. 
1985 Cadomites (Polyplectites) dorni (ROCHE) � SCHLEGELMILCH: 83, pl. 30, fig. 1. 
 
Material: 1 fragmentary specimen from section (3) (S-21). 
 
Dimensions: 
 
specimen D U% H% W% PR/2 SR/2 
S-2a-21 25 40 32 52   

 
Description: Umbilical wall steep and flat, venter broad. Primary ribs prorsiradiate, fairly strong 
and dense, starting at the umbilical margin and ending at prominent sharp nodes at around the 
venter shoulder. From this point they divide into 2 or 3 fairly strong secondary ribs that cross the 
venter. 
 
Discussion: The present specimen is similar to the holotype but differs in having coarser ribs. 
Moreover the position of the nodes is closer to the venter. Also, it has finer ribs than STURANI�S 
(1966: pl. 6, fig. 4) specimen. 
 
Stratigraphic distribution: Upper Bajocian to Lower Bathonian. 
 
 

Cadomites (Polyplectites) sp. 
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Pl. 4, Fig. 8 
 
Material: 1 specimen and 3 fragments from section (1) (D-6). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
DH-1-6 19 42 47 58   

 
Description: Whorl cross-section trapezoidal, venter broad. The slightly prorsiradiate and dense 
primaries start at the umbilical margin and end at prominent nodes near mid-flank. The bundled 
secondaries, which cross the venter, are trifurcate with some intercalatory ribs. 
 
Discussion: These specimens can be compared with specimen of Cadomites (Cadomites) 
extinctus (QUENSTEDT 1887 : 632, pl. 74, fig. 35) but differ in the narrower inner coiling. Since 
the umbilical area is not seen in the present specimens, it is better to refrain from a specific 
identification. 
 
Stratigraphic distribution: Upper Bajocian toLower Bathonian. 
 

 
Cadomites sp. A 

Pl. 4, Fig. 9 
 
Material: 2 fragments from section (4) (CH-1a-b). 

 
Remarks: Shell inflated, primary ribs distant, fairly strong, starting at the umbilical margin and 
ending at prominent lateral nodes at about one-third of flank height. There they divide into 3 or 4 
strong and dense secondary ribs that cross straight over the venter, which is fairly broad. 
 
Stratigraphic distribution: Upper Bajocian. 
 
 

Cadomites sp. B 
Pl. 4, Fig. 10 

 
Material: 1 specimen from section (2) (J-88a). 
 
Remarks: Specimen compressed, venter rounded. Ribbing relatively coarse and 
strong. The slightly rectiradiate primary ribs end mostly at small nodes, from where 
they bifurcate and trifurcate with some intercalatory ribs, extending across the venter.  
Stratigraphic distribution: Upper Bajocian to Bathonian. 
 

Family Sphaeroceratidae BUCKMAN, 1920 
Genus Sphaeroceras BAYLE, 1878 
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Sphaeroceras tutthum BUCKMAN, 1921 
Pl. 4, Figs. 13-14 

 
1921 Sphaeroceras tutthum sp.nov. � BUCKMAN : 258. 
cf.1937 Sphaeroceras tutthum BUCKMAN - WETZEL: 78, pl. 10, fig. 1. 
 
Material: 32 specimens from section (2) (J-1a-z, 44a-e) and 16 specimens from section (3) (S-1a-
p). 
 
Dimensions: 
 

specimen D U% H% W%   
S-1-1b 10 7 35 100   
S-1-1h 9 6 37 100   
S-1-1c 8 6 46 88   
S-1-1f 9 6 33 89   
J-1-1c° 11 9 55 100   
J-1-1m 7 6 50 93   
J-1-1g° 5 6 40 80   
J-1-1s 10 9 40 98   

 
Description: Shell evolute, shape rounded to ovate, whorl cross-section broad-ovate, venter 
broad. The very fine and rectiradiate primaries start at the umbilical margin and divide into 2 or 3 
secondaries around one-fourth of flank height, crossing the venter. 
 
Discussion: The specimens are similar to those described by WETZEL & KIEL (1937: pl. 10, fig. 
1), but differ in having stronger ribs and a slightly more inflated shell. 
 

Stratigraphic distribution: Upper Bajocian Garantiana-Parkinsoni zones. 
 
 

Family Tulitidae BUCKMAN, 1921 
Genus Bullatimorphites BUCKMAN, 1921 

Subgenus Bomburites ARKELL, 1952 
 

Bullatimorphites (Bomburites) cf. microstoma (D´ ORBIGNY, 1846) 
Pl. 4, Fig. 12 

 
cf. 1846 Ammonites microstoma sp. nov. -D´ ORBIGNY: 413, pl. 129, figs. 3-4. 
cf. 1887 Ammonites microstoma (D´ORBIGNY) � QUENSTEDT: 661, pl. 78, figs. 3, 4, 6. 
cf. 1958 Bullatimorphites ? (Bomburites) microstoma (D´ORBIGNY) � WESTERMANN: 66, pl. 22, 
fig. 3. 
cf. 1971 Bullatimorphites (Bomburites) microstoma (D´ORBIGNY) � HAHN: pl. 9, fig. 8. 
cf. 1985 Bullatimorphites (Bomburites) microstoma (D´ORBIGNY) � SCHLEGLMILCH: 135, pl. 52, 
fig. 8. 
 
Material: 1 specimen from section (3) (S-45). 
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Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-3-45 35 28 37 43 14  

 
Description: Shell evolute, inflated, venter broad, umbilicus wall vertical. Primary ribs starting at 
the umbilical margin. Secondary ribs irregular, some starting around the umbilical margin, others 
halfway or two-thirds up the flank. In addition, some ribs are single, yet others sinuous. 
 
Discussion: The specimen differs somewhat from the specimens figured by QUENSTEDT (1887: 
pl. 78, figs. 3-4, 6) in having some sinuous ribs, from HAHN´s (1971: pl. 9, fig. 8) specimen in 
having stronger primary ribs, and from WESTERMANN´s (1958: pl. 22, fig. 2) specimen by its 
umbilical shape. The present specimen resembles HAHN�s (1971: pl. 8, fig. 8) specimen of 
Bullatimorphites (Bomburites) suevicus, but differs in having sinuous and regular ribs.  
 
Stratigraphic distribution: Lower Callovian Bullatus Zone. 
 

 
Subgenus Kheraiceras SPATH, 1924 

 
________________________________________________________________________ 
 
EXPLANATION OF PLATE 4 
 
Figs. 1, 4. Hecticoceras (Putealiceras) metomphalum (BONARELLI) from the Golbini-Jorbat and Tooy-
Takhtehbashgheh sections, Anceps Zone. 1. Specimen S-3-108. 4. Specimen J-3-73. 
Fig. 2. Hecticoceras zieteni (DE TSYTOVITCH) (J-3-89) from the Golbini-Jorbat section, Anceps Zone. 
Fig. 3. Hecticoceras sp. (CH-3-5), from the Chaman Bid section, Callovian. 
Fig. 5. Hecticoceras (Brightia) solinophorum (BONARELLI) (J-3-96) from the Golbini-Jorbat section, 
Middle Callovian-Lower Oxfordian. 
Figs. 6-7. Oxylenticeras cf. lepidum (SPATH) from the Chaman Bid section, Tithonian, 6. Specimen CH-6-
7. 7. Specimen CH-6-8. 
Fig. 8. Cadomites (Polyplectites) sp. (CH-1-6) from the Chaman Bid section, Upper Bajocian-Lower 
Bathonian, x1.5. 
Fig. 9. Cadomites sp. A (CH-0-1a) from the Chaman Bid section, Basheh Kalateh Formation, Upper 
Bajocian, x1.5. 
Fig. 10. Compressed Cadomites sp. B (J-2b-88a) from the Golbini-Jorbat section, Bathonian, x3. 
Fig. 11. Cadomites (Polyplectites) dorni (ROCHE) (S-2a-21) from the Tooy-Takhtehbashghe section, 
Upper Bajocian-Lower Bathonian. 
Fig. 12. Bullatimorphites (Bomburites) cf. microstoma (D´ ORBIGNY) (S-3-45) from the Tooy-
Takhtehbashgheh section, Macrocephalus Zone. 
Figs. 13-14. Sphaeroceras tutthum (BUCKMAN), Garantiana-Parkinsoni zones, x3. 13. Specimen S-1-1b 
from the Tooy-Takhtehbashgheh section. 14. Specimen J-1-1c from the Golbini-Jorbat section. 
Fig. 15. Bullatimorphites sp. (J-2a-17) from the Golbini-Jorbat section, Zigzag Zone, x1.5. 
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Bullatimorphites (Kheraiceras) bullatus (D´ ORBIGNY, 1846) 
Pl. 5, Fig. 1 

 
 
1846 Ammonites bullatus sp.nov. � D´ORBIGNY: 12, pl. 142, figs. 1-2. 
1887 Ammonites bullatus D´ORBIGNY � QUENSTEDT: 658, pl. 77, figs. 7-12, pl. 78, fig. 1. 
1887 Ammonites platystomus globulatus  � QUENSTEDT: 661, pl. 78, fig. 2. 
1887 Ammonites platystomus � QUENSTEDT: 665, pl. 78, figs. 22-25, 28-30. 
1958 Bullatimorphites bullatus bullatus (D´ ORBIGNY) � WESTERMANN: 65, pl. 20. 
1958 Bullatimorphites bullatus hannoveranus (D´ ORBIGNY) - WESTERMANN: 65, pl. 21. 
1971 Bullatimorphites (Kheraiceras) bullatus (D´ ORBIGNY) - HAHN: 99, pl. 7, figs. 1-3, pl. 8, 
figs. 1-4. 
1985 Bullatimorphites (Kheraiceras) bullatus (D´ ORBIGNY) - SCHLEGELMILCH: 143, pl. 52, fig. 
4. 
1991 Kheraiceras cf. bullatum (D´ ORBIGNY ). - SEYED-EMAMI et al.: 72, pl. 4, fig. 1. 
1994 Bullatimorphites bullatus (D´ ORBIGNY) - FISCHER: 131, pl. 56, fig. 1. 
 
Material: 2 specimens and 1 fragment from section (3) (S-12-14). 
 
Dimensions: 
 

specimen D U% H% W% 
S-2b-12 55 22 40 98 
S-2b-13 61 20 41 84 

 
Description: Shell inflated, with very broad venter and broad-ovate whorl section. The ribbing is 
faint. The ribs are rectiradiate, start at the umbilical margin, and cross the venter. 
 
Discussion: The Iranian specimens differ from Bullatimorphites aff. ymir SEYED-EMAMI et al. 
(1991: 72, pl. 3, figs. 1-4) in having a smaller umbilical angle and a larger diameter. 
 
Stratigraphic distribution: The species has been recorded by SANDOVAL (1983: 569) from the 
Upper Bathonian-Lower Callovian. SEYED-EMAMI et al. (1991: 72) recorded it from the Middle 
Bathonian of Iran. 
 
 

Bullatimorphites (Kheraiceras) sp. 
Pl. 5, Fig. 2 

 
Material: 1 fragment from section (2) (J-37). 
 
Description and remarks: Shell inflated, venter broad. There are rectiradiate, coarse ribs on the 
venter. Since only the ventral area is visible, a specific identification is not possible. However, 
the specimen resembles Kheraiceras cf. bullatum as figured by SEYED-EMAMI et al. (1991: pl. 4, 
fig.1). Its coarse ribs and broad venter are also similar to Bullatimorphites (Kheraiceras) 
hannoveranus DIETL (1994: pl. 1, fig. 2). The sp ecimen comes from the Lower Callovian. 
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Bullatimorphites sp. 
Pl. 4, Fig. 15 

 
1989 Bullatimorphites sp. � SEYED-EMAMI et al.: 84, pl. 2, fig. 4. 
 
Material: 2 specimens from section (2) (J-17-18). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-2a-17 22 27 45 73   
J-2a-18 13 23 27 45   

 
Description: Shell nearly involute with steep and deep umbilical wall and broad venter. The 
primaries begin at the umbilical margin and around the venter shoulder they divide mainly into 
two secondaries, which cross the venter. Some of the primaries do not divide. 
 
Discussion: The present specimen is similar to the specimen figured by SEYED-EMAMI et al. 
(1989: pl. 2, fig. 4) except forits finer and denser ribbing. 
 
Stratigraphic distribution: Lower Bathonian Zigzag Zone. 
 

 
Family Macrocephalitidae BUCKMAN, 1922 

Genus Macrocephalites ZITTEL, 1884 
Subgenus Macrocephalites ZITTEL, 1884 

 
Macrocephalites (Macrocephalites) jacquoti (DOUVILLE, 1912) 

Pl. 5, Fig. 3 

 

1994 Macrocephalites (Macrocephalites) jacquoti (DOUVILLE, 1881) � DIETL : 13, pl. 2, fig. 4, 
pl. 4, figs. 1-3, pl. 5, fig. 1. 
1998 Macrocephalites (Macrocephalites) jacquoti (DOUVILLE, 1881) - DIETL & GYGI, pl. 3. 
 
Material: 3 fragments from section (2) (J-38-40) and 1 fragment from section (3) (S-16). 
 
Remarks: Shell inflated, whorl cross-section oval, venter rounded, ribs strong and dense. The 
prorsiradiate primaries divide at about one-third of the height of the flank into two and seldom 
into three secondaries, which cross the venter. 
Stratigraphic distribution: Lower Callovian Bullatus Zone. 
 

 
Subgenus Kamptokephalites BUCKMAN, 1922 

 
Macrocephalites (Kamptokephalites) kamptus (BUCKMAN, 1922) 

 102



Pl. 5, Fig. 5 

 

1922 Kamptokephalites kamptus sp. nov. � BUCKMAN: pl. 347. 
1955 Macrocephalites (Kamptokephalites) cf. kamptus BUCKMAN � JEANNET : 256, pl. 25, fig. 3. 
 
Material: 1 fragment from section (3) (S-15). 
 
Description and remarks: Whorl cross-section elliptical. Ribbing strong, coarse, blunt, distant, 
and rectiradiate. The primaries start at the umbilical margin and divide near mid-flank into two or 
three secondaries. 
The present specimen is similar to Macrocephalites (Kamptokephalites) lamellosus THIERRY 
(1978: 399, pl. 34, fig. 1) but differs in having strong, distant ribs and ib being smaller. 
 
Stratigraphic distribution: Lower Callovian. 
 
 

Macrocephalites (Kamptokephalites)  cf. subtrapezinus (WAAGEN, 1875) 
Pl. 5, Fig. 6 

 
cf. 1875 Stephanoceras subtrapezinus sp. nov � WAAGEN: 137, pl. 33, fig. 4. 
1978 Macrocephalites subtrapezinus WAAGEN � THIERRY: 155, pl. 2, fig. 1, pl. 4, fig. 2. 
 
Material: 1 fragment from section (3) (S-17). 
 
Description: The distant primaries start at the umbilical margin: At around one-third of the height 
of the flank they divide into two or three dense secondaries with some intercalatory ribs. 
 
Discussion: The specimen from Iran resembles the specimen figured by THIERRY (1978) on his 
plate 4, fig. 2, but differs from the specimen figured by him on his plate 2, fig. 1 in having finer 
and thinner primary ribs. 
 
__________________________________________________________________________ 
 
EXPLANATION OF PLATE 5 
 
Fig. 1a-b. Kheraiceras cf. bullatum (D´ORBIGNY) (S-2b-12) from the Tooy-Takhtehbashgheh section, 
Middle Bathonian-Lower Callovian. 
Fig. 2. Bullatimorphites (Kheraiceras) sp. (J-3-37) from the Golbini-Jorbat section, Upper Bathonian-
Lower Callovian. 
Fig. 3. Macrocephalites (Macrocephalites) jacquoti (DOUVILLE) (S-3-16) from the Tooy-
Takhtehbashgheh section, Macrocephalus Zone. 
Fig. 4. Macrocephalites sp. (S-3-18) from the Tooy-Takhtehbashgheh section, Macrocephalus Zone. 
Fig. 5. Macrocephalites (Kamptokephalites) cf. kamptus (BUCKMAN) (S-3-15) from the Tooy-
Takhtehbashgheh section, Lower Callovian. 
Fig. 6. Macrocephalites cf. subtrapezinus (WAAGEN) (S-3-17) from the Tooy-Takhtehbashgheh section, 
Lower Callovian. 
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Stratigraphic distribution: According to THIERRY (1978: 175) Macrocephalites subtrapezinus 
appears in the Lower Callovian. 
 

 

Dolikephalites BUCKMAN, 1923 

 
Macrocephalites (Dolikephalites) cf. perseverans KUHN, 1939 

Pl. 6, Fig. 1 

 
cf. 1939 Macrocephalites perseverans MODEL � KUHN: 480, pl. 3, fig. 7. 
1955 Macrocephalites perseverans (MODEL) � JEANNET: pl. 25, fig. 4. 
1955 Macrocephalites (Indocephalites) perseverans (MODEL) � JEANNET:pl. 24, fig. 5, pl. 25, 
fig. 4. 
1985 Macrocephalites (Dolikephalites) perseverans KUHN -SCHLEGELMILCH: pl. 39, fig. 3. 
 
Material: 1 specimen from section (3) (S-22). 
 
Dimensions: 

 
specimen D U% H% W% PR/2 SR/2 

S-3-22 60 28 43 78 17 37 
 
Description and remarks: Shell inflated, with very broad venter and oval whorl cross-section. The 
ribbing is strong and coarse. The slightly concave primaries begin at around mid-flank and divide 
into two and occasionally three secondaries, which cross in a slightly convex manner over the 
venter.  
The specimen can be compared with holotype of KUHN (1939: 480, pl. 3, fig. 7) but differs in 
being smaller. 
 
Stratigraphic distirbution: Lower Callovian. 

 
 

Family Pachyceratidae BUCKMAN, 1918 
Genus Pachyceras BAYLE, 1844 

 
Pachyceras lalandei (D' ORBIGNY 1848) 

Pl. 6, Fig. 2 

 
1848 Ammonites lalandeanus sp. nov. - D' ORBIGNY : 477, pl. 175, figs. 1-3. 
1966 Pachyceras lalandei  D' ORBIGNY) � DOUVILLE : 44, pl. 8, figs. 1-2. 
 
Material: 1 specimen from section (2) (J-101). 
 
Dimensions: 
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specimen D U% H% W% PR/2 SR/2 
J-4-101 52 12 56 35  30 

 
Description and remarks: Shell evolute with steep umbilical wall and rounded umbilical 
shoulder; venter arched. The distinct primaries begin at about one-third of flank height and split 
into two secondaries halfway or two-thirds up the flank. They cross the venter as strong, coarse, 
and slightly prorsiradiate ribs. 
 
Stratigraphic distribution: According to DOUVILLE (1966: 47) Pachyceras lalandei is known 
from the Upper Callovian Lamberti Zone. 
 
 

Family Cardioceratidae SIEMIRADZKI, 1891 
Subfamily Cardioceratinae SIEMIRADZKI, 1891 
Genus Cardioceras NEUMAYR & UHLIG, 1881 

Subgenus Scarburgiceras BUCKMAN, 1924 
 

Cardioceras (Scarburgiceras) praecordatum (DOUVILLE, 1912) 
Pl. 6, Fig. 3 

 
1912 Quenstedticeras praecordatum n. sp. � DOUVILLE : 62, pl. 4, figs. 10-20. 
1994 Cardioceras (Scarburgiceras) praecordatum (DOUVILLE) � SCHLEGELMILCH : 24, pl. 3, fig. 
4. 
1990 Cardioceras (Scarburgiceras) praecordatum (DOUVILLE) � GYGI : pl. 4, fig. 8. 
 
Material: 1 specimen from section (3) (S-109). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-5-109 39 26 49 28 13 24 

 
Description: Umbilical wall steep, whorl cross-section oval, outer whorl large. The slightly 
prorsiradiate primary ribs start at the umbilical margin and divide about mid-flank into two 
prorsiradiate secondary ribs ending very prorsiradiate (nearly V-shaped) at the sharp keel. 
 
Discussion: The specimen from Iran closely resembles the specimen figured by SCHLEGELMILCH 
(1994: pl. 3, fig. 4) and GYGI (1990: pl. 4, fig. 8) but differs from WESTERMANN´s (1992: pl. 89, 
figs.1-3) figures in having a different keel and rib shape. 
 
Stratigraphic distribution: Lower Oxfordian Minax to Paturattensi Zone. 
 
 

Superfamily Perisphinctaceae STEINMANN, 1890 
Family Parkinsoniidae BUCKMAN, 1920 

Genus Strenoceras HYATT, 1900 
 

Strenoceras sp. 
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Pl. 6, Fig. 4 

 
Material: 2 fragments from section (2) (J-2a, b). 
 
Description: The ribs are very strong, sharp, rectiradiate to slightly prorsiradiate and mainly 
simple with lateral and ventral tubercles. The primaries begin at the umbilical margin and end at 
prominent lateral tubercles, from where they continue as secondaries, which are usually simple, 
seldom bifurcating. There are also tubercles on the venter shoulder. The secondaries terminate at 
a ventral furrow. 
 
Discussion: The present material is compressed and deformed. The specimens can be compared 
with Strenoceras bentzi of DIETL (1983: 11, pl. 1, figs. 1-4) but differ in having finer ribs and a 
higher position of lateral tubercles. 
 
Stratigraphic distribution: Upper Bajocian Niortense Zone. 
 
 

Genus Garantiana MASCKE, 1907 
Subgenus Orthogarantiana BENTZ, 1928 

 
Garantiana (Orthogarantiana) cf. densicostata (QUENSTEDT 1886) 

Pl. 6, Fig. 5 

 
1886 Ammonites Garantianus densicostatus  � QUENSTEDT: 593, pl. 71, fig. 9. 
1974 Garantiana (Orthogarantiana) densicostata (QUENSTEDT) � DIETL: 13, pl. 2, fig. 4. 
1985 Orthogarantiana gr. densicostata (QUENSTEDT) � FERNANDEZ-LOPEZ: pl. 45, fig. 3. 
 
Material: 39 specimens and 10 fragments from section (2) (J-3a-z, 4a-w). 

 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-1-3a 13 38 38 46 9 19 
J-1-3m 12 42 37 42 10 22 
J-1-4l 10 30 45 50 9 20 
J-1-4d 11 35 39 40 10 23 
J-1-4e 9 33 41 55 9 20 
J-1-3j 9 39 36 51 10 23 
J-1-4g 9 40 39 48 12 26 
J-1-3h 11 34 45 46 9 21 
J-1-3t 10 32 36 40 10 22 

 
Description: Shell evolute with rounded umbilical shoulder and steep umbilicus wall. Ribs sharp, 
slightly prorsiradiate and mostly bifurcating, with only a few of them simple or trifurcating. 
Prominent, sharp nodes developed at the point of bifurcation (at one-third of flank height). 
Secondaries prorsiradiate, terminating on the venter at a small furrow. 
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Discussion: Some of the specimens are compressed and deformed. The present material is similar 
to the specimens figured by DIETL (1974: pl. 2, fig. 4) and FERNANDEZ LOPEZ (1985: pl. 45, fig. 
5) except for their lower position of lateral tubercles and somewhat stronger ribs. 
 
Stratigraphic distribution: Upper Bajocian Niortense Zone. 
 

 
Subgenus Pseudogarantiana BENTZ, 1928 

 
Garantiana (Pseudogarantiana) dichotoma BENTZ, 1928 

Pl. 6, Fig. 6 

 
1928 Garantiana (Pseudogarantiana) dichotoma sp. nov. � BENTZ: 200, pl. 19, figs. 2-6. 
1972 Garantiana (Pseudogarantiana) dichotoma BENTZ � PAVIA: 109, pl. 19, fig. 5. 
1974 Garantiana (Pseudogarantiana) dichotoma BENTZ � DIETL: 12, pl. 2, fig. 3. 
1989 Garantiana (Pseudogarantiana) dichotoma BENTZ - MORTON & DIETL: 157, figs. 1E, H. 
 
Material: 4 specimens and 32 fragments from section (3), No. S-3a-z, 4a-l. 
 
Dimensions: 
 
 D U% H% W% PR/2 SR/2 
S-1-3a 22 41 36 23 15 27 
S-1-3d 12 42 33 25 14 26 

 
Description: Shell evolute with subquadrangular whorl cross-section. Ribs sharp, mostly 
bifurcating and only a few simple. The ribs are prorsiradiate, only slightly curved, and terminate 
in small tubercles. Fine and sharp nodes developed at the point of bifurcation (around mid-flank). 
On the venter there is a small furrow, which is typical of Pseudogarantiana. 
 
Discussion: The present material is very similar to that figured by MORTON & DIETL (1989: 
fig.1E, H) and DIETL (1974: pl. 2, fig. 3). The specimens differ from PAVIA´s figure (1971: pl. 
19, fig. 5) by the more ventral position of the lateral tubercles and from SCHLEGELMILCH´s (1985: 
pl. 32, fig. 7) figure by the dense and more commonly bifurcating ribs. 
 
Stratigraphic distribution: Garantiana (Pseudogarantiana) dichotoma is very widely distributed 
in the Submediterranean and Subboreal faunal provinces, from southern Germany and Spain to 
northwest Scotland. The species occurs mainly in the lower and middle parts of the Garantiana 
Zone. 
 
 

Genus Parkinsonia BAYLE, 1878 
 

Parkinsonia radiata RENZ, 1904 
Pl. 6, Fig. 7 

 
1886 Ammonites Parkinsonia planulatus  � QUENSTEDT: 599, pl. 71, fig. 19. 
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1904 Parkinsonia parkinsonia SOW. var. radiata RENZ- RENZ: 77. 
1913 Parkinsonia radiata RENZ � RENZ: 690, pl. 28, fig. 3. 
1985 Parkinsonia radiata RENZ � SEYED � SEYED-EMAMI  et al.: 66, pl. 3, fig. 2. 
1985 Parkinsonia (Parkinsonia ) radiata RENZ � SCHLEGELMILCH: 94, pl. 33, figs. 4-5. 
 
Material: 1 specimen from section (1) (D-1). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
DH-1-1 50 46 34 32 16 30 

 
Description: Umbilicus wall vertical, whorl cross-section rectangular-ovate. The inner whorls are 
wider than high but near the body chamber the width equals height. The sharp, strong and 
prorsiradiate primary ribs begin at the umbilical margin and terminate at about mid-flank. They 
split into two prorsiradiate secondaries, which end at a furrow on the venter. 
 
Discussion: The inner whorls of this specimen are very similar to that of the holotype. According 
to GALACZ (1980: 91) Parkinsonia depressa (QUENSTEDT) and Parkinsonia subarietis (WETZEL) 
belong to Parkinsonia rarecostata (QUENSTEDT) and differ from Parkinsonia radiata in being 
more evolute, having a wider whorl cross-section and less terminal growth. Parkinsonia bigoti of 
NICOLESO (1928: 17, pl. 1, figs. 1-2) can be considered as a synonym of Parkinsonia radiata. 
 
Distribution: Upper Bajocian Garantiana to Parkinsoni Zone. 
 
____________________________________________________________________ 
 
EXPLANATION OF PLATE 6 
 
Fig. 1. Macrocephalites (Dolikephalites) cf. perseverans (KUHN) (S-3-22) from the Tooy-
Takhtehbashgheh section, Lower Callovian. 
Fig. 2. Pachyceras lalandei (D' ORBIGNY) (J-4-101) from the Golbini-Jorbat section, Lamberti Zone. 
Fig. 3. Cardioceras (Scarburgiceras) praecordatum (DOUVILLE) (S-5-109) from the Tooy-
Takhtehbashgheh section, Cordatum Zone. 
Fig. 4. Strenoceras sp. (J-1-2a) from the Golbini-Jorbat section, Niortense Zone, x1.5. 
Fig. 5. Garantiana (Orthogarantiana) cf. densicostata (QUENSTEDT) (J-1-3a) from the Golbini-Jorbat 
section, Niortense Zone, specimen compressed, x3. 
Fig. 6. Garantiana (Pseudogarantiana) dichotoma (BENTZ) (S-1-3a) from the Tooy-Takhtehbashgheh 
section, Garantiana Zone, x1.5. 
Fig. 7. Parkinsonia radiata (RENZ) (CH-1-1) from the Chaman Bid section, ? Garantiana-Parkinsoni 
zones. 
Fig. 8. Parkinsonia cf. depressa (QUENSTEDT) (CH-1-2) from the Chaman Bid section, Upper Bajocian 
(Parkinsoni Zone) to ?Lower Bathonian. 
Fig. 9. Parkinsonia parkinsoni (SOWERBY) (S-1-20) from the Tooy-Takhtehbashgheh section, Parkinsoni 
Zone. 
Fig. 10. Morphoceras macrescens (BUCKMAN) (J-2b-2) from the Golbini-Jorbat section, Zigzag Zone. 
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Parkinsonia cf. depressa (QUENSTEDT 1858) 
Pl. 6, Fig. 8 

 
1858 Ammonites Parkinsoni depressus sp. nov. � QUENSTEDT: 472, pl. 63, fig. 9. 
1973 Parkinsonia (P) cf. depressa (QUENSTEDT) � PAVIA: 121, pl. 23, fig. 3. 
1985 Parkinsonia cf. depressa (QUENSTEDT) -  SEYED-EMAMI et al.: 67, pl. 3, fig. 7. 
 
Material: 2 specimens from section (1) (D-2, 20). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
DH-1-2 41 49 34 24 17  
DH-1-20 47 47 34 28 17  

 
Description: Whorl cross-section broad-ovate. Primaries prorsiradiate and sharp, starting at the 
umbilical margin, dividing into two sharp and prorsiradiate secondaries at about two-thirds of 
flank height, and ending at a narrow and shallow furrow on the venter. 
 
Discussion: The specimens are very close to the holotype but differ in being more involute and 
having slightly coarser ribs. They also can be compared with Parkinsonia rarecostata 
SCHLEGELMILCH (1985: 93, pl. 33, fig. 3) except for being somewhat more involute and having a 
wider whorl cross-section. 
 
Stratigraphic distribution: Upper Bajocian (Parkinsoni Zone) to ?Lower Bathonian. 
 

 
Parkinsonia parkinsoni (J. DE C. SOWERBY, 1823) 

Pl. 6, Fig. 9 

 
1823 Ammonites Parkinsoni sp. nov. � J. DE C. SOWERBY: 1, pl. 307, fig. 1. 
1980 Parkinsonia (Parkinsonia) parkinsoni (SOWERBY) � GALACZ: 93, pl. 22, fig. 5. 
1985 Parkinsonia parkinsoni (SOWERBY) - SEYED-EMAMI et al.: 67, pl. 3, fig. 1. 
1985 Parkinsonia (Parkinsonia) parkinsoni (SOWERBY) � SCHLEGELMILCH: 94, pl. 33, fig. 7. 
 
Material: 1 fragment from section (3) (S-20). 
 
Description: Shell relatively evolute, with rectangular-oval whorl cross-section. The primary ribs 
are strong, sharp and fairly distant, starting at the umbilical margin and dividing at around two-
thirds of flank height into prorsiradiate secondary ribs that terminate at a narrow, sharp furrow on 
the venter. 
 
Stratigraphic distribution: Upper Bajocian Parkinsoni Zone. 
 
 

Family Morphoceratidae HYATT, 1900 
Genus Morphoceras DOUVILLE, 1880 
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Morphoceras multiforme ARKELL, 1951 

Pl. 7, Fig. 1 
 
1846 Ammonites polymorphus sp. nov. - D' ORBIGNY: 379, pl. 124, fig. 1. 
1951 Morphoceras multiforme nom. nov. � ARKELL : 17. 
1954 Morphoceras multiforme ARKELL � ARKELL : 132, pl. 16, figs. 1-2. 
1971 Morphoceras multiforme ARKELL � HAHN : 33, Pl. 5, figs. 1-5. 
1985 Morphoceras multiforme ARKELL - SEYED-EMAMI et al. : 67, pl. 4, figs. 6-7. 
 
Material: 2 specimens from section (2) (J-1, 4). 
 
Dimensions: 
 
specimen D U% H% W% PR/2 SR/2 
J-2b-1 36 19 50 53  42 
J-2b-4 45 16 54 57   

 
Description: Whorl cross-section nearly rectangular. Umbilical wall close to vertical. The ribbing 
consists of 3-5 primary ribs each that originate from small nodes near the umbilical margin. Most 
primary ribs divide into two prorsiradiate secondary ribs at about one-fourth of flank height, 
which terminate at a faint furrow on the venter. There are three deep and prorsiradiate 
constrictions on the last visible whorl. 
 
Discussion: The inner whorls are similar to Morphoceras macrescens (BUCKMAN, 1923) (see 
below) but their width exceeds the height. The beginning body chamber in Morphoceras 
macrescens is distinctly evolute. 
 
Stratigraphic distribution: Lower Bathonian Zigzag Zone. 
 

 
Morphoceras macrescens (BUCKMAN, 1923) 

Pl. 6, Fig. 10 

 
1923 Patemorphoceras macrescens sp. nov. � BUCKMAN: 376. 
1971 Morphoceras macrescens (BUCKMAN) - HAHN: 35, pl. 5, figs. 10-15. 
1985 Morphoceras macrescens (BUCKMAN) - SEYED-EMAMI: 68, pl. 4, figs. 3-4. 
 
Material: 2 fragments from section (2) (J-2-3). 
 
Dimensions: 
 

specimen D U% H% W% 
J-2b-2 34 21 50 44 
J-2b-3 33 21 45  
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Description: Whorl cross-section rounded to ovate. The ribbing is fine and dense. The primaries 
start at the umbilical margin, divide mostly into two prorsiradiate secondaries at about one-fourth 
of flank height, and end at a shallow furrow on the venter. There are five shallow spaced 
constrictions on the last visible whorl. The first rib after a constriction is parallel to it, the 
subsequent ones form an angle. 
 
Discussion: The inner whorls are similar to Morphoceras multiforme ARKELL, 1951 but the 
height exceeds the width, and the constrictions are shallow. According to WETZEL (1937) 
Morphoceras egrediens WETZEL, 1937 somewhat differs from Morphoceras macrescens in 
having less terminal growth. According to HAHN (1971: 40) Morphoceras egrediens is a variant 
of M. macrescens. 
 
Stratigraphic distribution: Lower Bathonian Zigzag Zone. 
 
 

Morphoceras egrediens WETZEL, 1937 
Pl. 7, Fig. 2 

 
1937 Morphoceras inflatum var. egrediens var. nov. � WETZEL: 132. 
1970 Morphoceras egrediens WETZEL � MANGOLD: 66, pl. 5, figs. 4-5, 10. 
 
Material: 1 specimen from the section (2), No. J-20. 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-2b-20 65 18 51 23  47 

 
Description: Whorl cross-section oval, venter arched. The narrow inner flank is covered by 
coarse, blunt ribs. The ribs divide at around one-fourth of flank height into two or three 
prorsiradiate and dense secondaries that end at a faint furrow on the venter. There are three 
relatively shallow constrictions on the last visible whorl and also some intercalatory ribs. 
 
___________________________________________________________________________  
 
EXPLANATION OF PLATE 7 
 
Fig. 1. Morphoceras multiforme (ARKELL) (J-2b-1) from the Golbini-Jorbat section, Zigzag Zone, x1. 
Fig. 2. Morphoceras cf. egrediens (WETZEL) (J-2b-20) from the Golbini-Jorbat section, Zigzag Zone. 
Fig. 3. Ebrayiceras cf. sulcatum (ZIETEN) with lappet (J-2b-20a) from the Golbini-Jorbat section, Zigzag 
Zone. 
Figs. 4-5. Reineckeia (Reineckeia) anceps (REINECKE), Anceps Zone. 4. Specimen S-3-122 from the 
Tooy-Takhtehbashgheh section. 5. Specimen J-3-106 from the Golbini-Jorbat section, x1.5. 
Fig. 6. Reineckeia sp. (S-3-123) from the Tooy-Takhtehbashgheh section, Callovian. 
Fig. 7. Reineckeia (Reineckeia) cf. anceps (REINECKE) (S-3-112) from the Tooy-Takhtehbashgheh 
section, Anceps Zone. 
Figs. 8-9. Reineckeia (Tyrannites) sp. from the Golbini-Jorbat section, Lower Callovian. 8. Specimen J-3-
142. 9a-b. Specimen J-3-141. 
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Discussion: The specimen can be compared with Morphoceras macrescens (BUCKMAN, 1923), 
but differ in a greater height-width ratio and blunt primaries at the umbilical margin. 
 
Stratigraphic distribution: Lower Bathonian Zigzag Zone. 
 
 

Genus Ebrayiceras BUCKMAN,1920 
 

Ebrayiceras cf. sulcatum (ZIETEN, 1830) 
Pl. 7, Fig. 3 

 
cf. 1830 Ammonites sulcatus sp.nov. - ZIETEN: 6, pl. 5, fig. 3. 
1970 Ebrayiceras sulcatum (ZIETEN) � HAHN: 42, pl. 6, figs. 1-6. 
1970 Ebrayiceras sulcatum (ZIETEN) � MANGOLD: 89, pl. 7, fig. 6. 
1985 Ebrayiceras sulcatum (ZIETEN) � SEYED-EMAMI  et al.: 69, pl. 3, figs. 8-10. 
1985 Morphoceras (Ebrayiceras) sulcatum (ZIETEN) � SCHLEGELMILCH: 103, pl. 36, fig. 15. 
1991 Ebrayiceras sulcatum (ZIETEN) � SEYED-EMAMI et al.: 73, pl. 4, figs. 3, 8. 
 
Material: 1 specimen from section (2) (J-20a). 
 

Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-2b-20a 28 25 46 31  27 

 
Description: Shell relatively evolute, but inner whorls nearly involute; with faint constrictions 
and with lappet. The primary ribs start at faint and regular nodes near the umbilical margin and 
divide mainly into two secondary ribs at about one-fourth of flank height. They terminate at a 
distinct furrow on the venter. 
 
Discussion: The specimen can be compared with the holotype but differs somewhat in having 
finer ribs and nodes. Ebrayiceras cf. sulcatum is similar to E. filicostatum SEYED-EMAMI et al. 
(1985: 70, pl. 3, figs. 5-6) but differs in having coarser and more distant ribs. 
 
Stratigraphic distribution: Lower Bathonian Zigzag Zone. 
 
 

Family Reineckeiidae HYATT, 1900 
Genus Rehmannia, SCHIRARDIN, 1956 
Subgenus Loczyceras BOURQUIN, 1968 

 
Rehmannia (Loczyceras) segestana (GEMMELLARO, 1872) 

Pl. 9, Fig.1 

 
1872 Perisphinctes segestana sp. nov. � GEMMELLARO: 246, pl. 13, figs. 1-3. 
1984 Rehmannia (Loczyceras) segestana (GEMMELLARO) � CARIOU: 72, pl. 7, figs. 3-4, pl. 8, fig. 
1. 
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Material: 6 specimens and 2 fragments from section (2) (J-126-132a). 
 
Dimensions: 
 
specimen D U% H% W% N PR/2 SR/2 
J-3-126 59 41 37 24 20 15 42 
J-3-131 59 41 36 20 17 12 35 
J-3-130 51 45 37 25 24 18  
J-3-127 53 45 32 23 19 18  
J-3-129 53 40 32 26 18 12 34 

 
Description: Umbilical wall low and steep, whorl cross-section nearly ellipsoidal. The ribbing is 
relatively coarse and distant. The bullate and radiate primary ribs end at prominent and pyramidal 
lateral tubercles at one-third of flank height, from where they bifurcate or trifurcate with some 
intercalatory ribs. The rectiradiate secondary ribs terminate at a ventral furrow.The secondary 
ribs are fainter and denser than the primaries. Some of the primary ribs do not divide. 
 
Stratigraphic distribution: Middle Callovian Anceps Zone, Stuebeli Subzone and Bannense 
horizon. 
 
 

Rehmannia (Loczyceras) sequanica (BOURQUIN, 1968) 
Pl. 9, Fig. 2 

 
1968 Rehmannia (Loczyceras) sequanica sp. nov. � BOURQUIN: pl. 24, fig. 3. 
cf.1984 Rehmannia (Loczyceras) sequanica densicostata nov. subsp. � CARIOU: 172, pl. 24, figs. 
4-5. 
 
Material: 6 specimens and 1 fragment from section (2) (J-133-140). 
 
Dimensions: 
 
specimen D U% H% W% N PR/2 SR/2 
J-3-139 60 43 38 29 19 15 42 
J-3-135 61 41 38 25 16 13 39 
J-3-134 57 42 35 23 16 11 36 
J-3-138 56 41 37 25 19 13 38 

 
Description: Umbilical wall steep, whorl cross-section nearly rectangular. The bullate and radiate 
primary ribs end at faint lateral tubercles at around one-third of flank height, from where they 
bifurcate to quadrifurcate with some intercalatory ribs. The rectiradiate secondary ribs terminate 
at a ventral furrow.The secondary ribs are fainter and denser than the primaries. Some of the 
primary ribs do not divide. 
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Discussion: Rehmannia (Loczyceras) sequanica is similar to Rehmannia (Loczyceras) segestana 
(GEMMELLARO), but differs in having fainter and thinner ribs and tubercles and in possessing 
quadrifurcating secondaries. 
 
Stratigraphic distribution: Middle Callovian Coronatum Zone, Baylei Subzone. 
 
 

Rehmannia (Loczyceras) cf. hungarica (TILL, 1907) 
Pl. 8, Fig. 1 

 
cf. 1907 Reineckia hungarica sp. nov. � TILL: 125. 
cf. 1910 Reineckia hungarica TILL � TILL: 10, pl. 1 (5), fig. 1. 
cf. 1984 Rehmannia (Loczyceras) cf. hungarica (TILL) - CARIOU: 79, pl. 8, fig. 9. 
 
Material: 1 specimen and 1 fragment from section (2) (J-114-115). 
 
Dimensions: 
 
specimen D U% H% W% N PR/2 SR/2 
J-3-114 108 42 34 18 14 9 51 

 
Description and remarks: Umbilicus wall steep, whorl cross-section oval. The bullate, distant and 
prorsiradiate primary ribs end mostly at conical and sharp tubercles at around one-third of flank 
height. The slightly prorsiradiate secondaries are bifurcating or trifurcating with some 
intercalatory ribs, ending at a smooth ventral band. Some of the primary ribs do not divide; they 
are also more distant than the secondaries. On the outer part of the last whorl the ribs are 
irregular. 
 
Stratigraphic distribution: Middle Callovian Anceps Zone. 
 
 

Rehmannia (Loczyceras) intermedia (BOURQUIN, 1968) 
Pl. 9, Fig. 3 

 
1968 Reineckia intermedia nov. sp. � BOURQUIN: 100, pl. 23, fig. 6, pl. 2, fig. 12, pl. 22, fig. 10. 
1984 Rehmannia (Loczyceras) intermedia intermedia (BOURQUIN) � CARIOU: 144, pl. 19, figs. 1-
4. 
 
Material: 1 specimen and 2 fragments from section (2) (J-116-118). 
 
Dimensions: 
 
specimen D U% H% W% N PR/2 SR/2 
J-3-116 62 39 37 27 14 10 41 

 
Description: Umbilical wall steep, whorl cross-section broad-ovate to rectangular. The bullate 
and distant primary ribs end mostly at pyramidal and sharp tubercles at around one-third of flank 
height. The prorsiradiate secondaries are trifurcate, quadrifurcate, seldom quinquefurcate, ending 
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at a ventral furrow. There are also some single intercalatory ribs. The secondary ribs are denser 
than the primary ribs. 
 
Stratigraphic distribution: Middle Callovian Anceps Zone Subzone, and horizon. 
 
 

Genus Reineckeia BAYLE, 1878 

Subgenus Tyrannites CARIOU, 1984 
 

Reineckeia (Tyrannites) sp. 
Pl. 7, Figs. 8-9 

 
Material: 2 specimens and 5 fragments from section (2) (J-142-147). 
  
Dimensions: 

 
specimen D U% H% W% N PR/2 SR/2 
J-3-142 94 40 36 27 19 14 45 
J-3-141 72 40 35 18 16 15 51 

 
Description: Umbilical wall steep. Ribbing relatively coarse, strong and distant .Primary ribs on 
the inner flank slightly bullate, terminating at around one-third of flank height in small and weak 
tubercles. From there they bifurcate to quadrifurcate in a prorsiradiate fashion (specimen J-5-142; 
Pl. 7, Fig. 8) or bifurcate or trifurcate in a prorsiradiate fashion (specimen J-5-141; Pl. 7, Fig. 9). 
The secondaries have intercalatory ribs and end at the ventral furrow. The secondaries are denser 
than the primaries. 
 
Discussion: This specimen differ of Reineckeia (Tyrannites) convex CARIOU, 1984 in having 
stronger, blunter and more rectiradiate ribs. 
 
Stratigraphic distribution: Lower Callovian. 
 
 

Reineckeia (Tyrannites) convex CARIOU, 1984 
Pl. 8, Fig. 2 

 
1984 Reineckeia (Tyrannites) convex sp. nov. -  CARIOU: 197, pl. 28, figs. 3-4, pl. 29, figs. 1-4. 
 
Material: 1 specimen from section (2) (J-119). 
 
Dimensions: 
 
specimen D U% H% W% N PR/2 SR/2 
J-3-119 78 38 35 32 15 11 37 

 
Description: Umbilical wall steep, whorl cross-section rectangular, venter rounded to broad. The 
bullate and distant primary ribs end mostly at conical and sharp tubercles at around one-third of 
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flank height. The rectiradiate secondaries are bifurcating or trifurcating with single intercalatory 
ribs, all ending at a ventral furrow. The secondary ribs are denser than the primaries. Rarely, 
primary ribs do not divide. 
 
Discussion: The blunt, coarse and strong ribs distinguish this species from other species. 
 
Stratigraphic distribution: Lower Callovian Gracilis Zone, Pictava Subzone and horizon. 
 
 

Reineckeia (Reineckeia) cf. fehlmanni JEANNET, 1951 
Pl. 8, Fig. 3 

 
cf. 1951 Reineckeia fehlmanni sp. nov. � JEANNET: 134, pl. 53, figs. 316-317. 
cf. 1984 Reineckeia (Reineckeia) fehlmanni JEANNET � CARIOU: 278, pl. 42, figs. 1-3. 
 
Material: 3 fragments from section (2) (J-108-113). 
 
Description: Umbilical wall low and steep, whorl cross-section broad-ovate to rectangular, venter 
broad. Nearly all of the bullate and distant primary ribs end at pyramidal, sharp tubercles at 
around one-third of flank height. The bullate secondaries bifurcate or trifurcate with single 
intercalatory ribs, ending at a smooth ventral band. The ribs on the inner part in the last visible 
whorl are rectiradiate and on the outer part prorsiradiate. 
 
Discussion: The fragments described here differ from the holotype with respect to the bullate and 
long ribs and the sharp and big tubercles. Moreover the ribs are first rectiradiate and then 
prorsiradiate while in the specimens described by CARIOU (1984: pl. 42) and JEANNET (1951: pl. 
53) the ribs are usually rectiradiate. 
 
Stratigraphic distribution: Lower Callovian. 
 
 

Subgenus Reineckeia CARIOU, 1984 

 
Reineckeia (Reineckeia) anceps (REINECKE, 1818) 

Pl. 7, Figs. 4, 5, 7 

 
1818 Nautilus anceps � REINECKE: 82, pl. 7, fig. 61. 
 
___________________________________________________________________________ 
 
EXPLANATION OF PLATE 8 
 
Fig. 1a-c. Rehmannia (Loczyceras) cf. hungarica (TILL) (J-3-114) from the section, Jason Zone. 
Fig. 2a-b. Reineckeia (Tyrannites) convex (CARIOU) (J-3-119) from the section, Gracilis Zone. 
Fig. 3a-b. Reineckeia (Reineckeia) cf. fehlmanni (JEANNET) (J-3-108) from the section, Callovian. 
Fig. 4. Reineckeia sp. (J-3-149) from the section, Callovian. 
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1951 Reineckeia anceps REINECKE � JEANNET: 127, pl. 48, figs. 2-3. 
1984 Reineckeia (Reineckia) anceps anceps (REINECKE) � CARIOU: 220, pl. 33, figs. 4-5, pl. 34, 
figs. 1-2, 5, pl. 35, figs. 1, 4-5. 
1988 Reineckeia (Reineckeia) anceps (REINECKE) - CARIOU & KRISHNA: 160, pl. 2, figs. 2-3, pl. 
3, fig. 1. 
1995 Reineckeia (Reineckeia) sp. ex gr. R (R.) anceps (REINECKE) - SEYED-EMAMI et al.: 43, pl. 
2, fig. 1. 
2002 Reineckeia (Reineckeia) anceps (REINECKE) - SEYED-EMAMI et al.: 185, figs. 2-4. 
 
Material: 1 specimen and 1 fragment from section (2) (J-106-107) and 3 specimens and 3 
fragments from section (3) (S-122a-f). 
 
Dimensions: 
 
specimen D U% H% W% N PR/2 SR/2 
S-3-122 38 34 47 47 19 12 31 
J-3-106 27 44 33 48 18 12 30 

 
Description: Moderately evolute, coronate Reineckeia with broad-oval to broad rectangular whorl 
cross-section. Umbilical wall low and vertical, umbilical shoulder distinct. Ribbing relatively 
coarse. The slightly bullate and somewhat prorsiradiate primary ribs end at prominent and 
pyramidal lateral tubercles at one-third of the flank height, from where they trifurcate in a 
somewhat prorsiradiate manner Seldom they quadrifurcate with some intercalatory ribs. The 
slightly incurved secondary ribs terminate at a smooth ventral band. There are four prorsiradiate 
constrictions per whorl. 
 
Remarks: With respect to the prominent conical tubercles and rather strict trifurcate secondaries, 
our specimens match well the inner whorls of R. (R.) anceps as figured by CARIOU (1984: pl. 34, 
fig. 5; 1994: pl. 61, figs. 1-3), JEANNET (1951: pl. 48, figs. 2-3), and KUHN (1939: pl. 2, figs. 2, 
11, 15). 
 
Stratigraphic distribution: Middle Callovian Anceps Zone. 
 
 

Reineckeia (Reineckeia) aff. polycosta KUHN, 1939 
Pl. 9, Fig. 5 

 
aff. 1939 Reineckeia polycosta sp. nov. � KUHN: 483, pl. 2, fig. 24. 
cf.1984 Reineckeia (Reineckeia) cf. polycosta KUHN � CARIOU: 281, pl. 42, fig. 4. 
 
Material: 1 specimen from section (3) (S-127). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-3-127 33 42 36 42  34 
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Description: Umbilical wall vertical, whorl cross-section broad-oval. The bullate primary ribs 
end at prominent, conical, and sharp lateral tubercles near the umbilical margin, from where they 
form trifurcate, seldom quadrifurcate and quinquefurcate bundles. The rectiradiate secondary ribs 
terminate at a ventral furrow. There are four deep and prorsiradiate constrictions on the last 
visible whorl. 
 
Discussion: The present specimen closely resembles the holotype figured by KUHN (1939: pl. 2, 
fig. 24), but differ in the rectiradiate secondaries while the secondaries in the holotype are 
prorsiradiate. 
 
Stratigraphic distribution: Middle Callovian Anceps Zone. 
 
 

Reineckeia (Reineckeia) nodosa TILL, 1907 
Pl. 9, Fig. 4 

 
1907 Reineckeia nodosa n. sp. � TILL: 124. 
1939 Reineckeia nodosa TILL � KUHN: 34, pl. 2, fig. 14. 
1984 Reineckeia (Reineckeia) nodosa TILL � CARIOU: 246, pl. 37, figs. 5-6. 
 
Material: 2 specimens from section (3) (S-120-121). 
 
Dimensions: 
 
specimen D U% H% W% N PR/2 SR/2 
S-3-120 27 44 33 55 11 6 25 
S-3-121 27 48 30 44 11 6  

 
Description: Whorl cross-section oval, venter rounded and broad. The bullate and distant primary 
ribs end at prominent and sharp tubercles at around mid-flank, from where they usually form 
quadrifurcate bundles. The secondary ribs terminate at a ventral furrow. There are three deep and 
prorsiradiate constrictions on the last visible whorl. 
 
Discussion: The present specimens resemble the holotype (KUHN 1939: pl. 2, fig. 14), and the 
material figured by CARIOU (1984: pl. 37, figs. 5-6). However, the holotype exhibits nearly 
prorsiradiate ribs. R. nodosa differs from Reineckeia (Reineckia) anceps by its strong and coarse 
tubercles. 
 
Stratigraphic distribution: Upper Callovian Athleta Zone, Collotiformis Subzone. 
 
 

cf. Reineckeia sp. 
Pl. 9, Fig. 6a-b, Pl. 10, Figs. 1a-b, 2 

 
 
Material: 1 specimen and 2 fragments from section (2) (J-120, 121, 123). 
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Description and remarks: Shell large, whorl cross-section rectangular-oval, venter broad, 
umbilical wall low and steep, ribbing coarse and very strong. The rectiradiate, bullate, distant and 
somewhat prorsiradiate primary ribs end at prominent and pyramidal lateral tubercles at one-third 
of the flank height. From there the bullate secondaries bifurcate with single intercalatory ribs, 
crossing somewhat prorsiradiate over the venter. There are prorsiradiate constrictions on the last 
visible whorl. The ribbing on the last visible whorl (large specimen J-3-120 is nearly fully 
grown) is stronger and more distant than on earlier whorls (e.g. Pl. 9, figs. 6a-b). 
 
Stratigraphic distribution: Lower Callovian. 
 
 

Family Perisphinctidae STEINMANN, 1890 
Genus Microbajocisphinctes FERNANDEZ LOPEZ, 1985 

 
Microbajocisphinctes cf. pseudointerruptus FERNANDEZ LOPEZ, 1985 

Pl. 10, Fig. 4 

 
cf. 1985 Microbajocisphinctes pseudointerruptus sp. nov. - FERNANDEZ LOPEZ : 20, pl. 49, fig. 9. 
 
Material: 1 specimen and 9 fragments from section (3) (S-2a-I). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-1-2 40 46 34 32 15  

 
Description and remarks: Whorl section subrounded. Primaries strong, coarse, fairly distant and 
prorsiradiate, starting at the umbilical margin and dividing into two and occasionally three 
prorsiradiate secondaries at around two-thirds of flank height. Ribbing more dense in the 
posterior half of the anterior part of the last visible whorl. 
The present specimens are very similar to the specimen described and figured by FERNANDEZ  
 
_________________________________________________________________________ 
 
EXPLANATION OF PLATE 9 
 
Fig. 1. Rehmannia (Loczyceras) segestana (GEMMELLARO) (J-3-126) from the Golbini-Jorbat section, 
Anceps Zone. 
Fig. 2. Rehmannia (Loczyceras) sequanica (CARIOU) (J-3-135) from the Golbini-Jorbat section, 
Coronatum Zone. 
Fig. 3. Rehmannia (Loczyceras) intermedia (BOURQUIN) (J-3-116) from the Golbini-Jorbat section, Jason 
Zone. 
Fig. 4. Reineckeia (Reineckeia) nodosa (TILL) (S-3-120) from the Tooy-Takhtehbashgheh section, 
Athleta Zone. 
Fig. 5. Reineckeia (Reineckeia) aff. polycosta (KUHN) (S-3-127) from the Tooy-Takhtehbashgheh 
section, Anceps Zone. 
Fig. 6. cf. Reineckeia sp. (J-3-120) from the Golbini-Jorbat section, Callovian. 
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LOPEZ (1985: pl. 49, fig. 9), but differ somewhat in being smaller and having slightly 
prorsiradiate ribs. 
  
Stratigraphic distribution: According to FERNANDEZ LOPEZ (1985: 20) Microbajocisphinctes 
pseudointerruptus occurs in the Upper Bajocian Garantiana Zone. 
 
 

Microbajocisphinctes sp. A 
Pl. 10, Figs. 9-10 

 
1985 Microbajocisphinctes sp. - FERNANDEZ LOPEZ : 20, pl. 49, fig. 6. 
 
Material: 2 specimens from section (3) (S-4, 7). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-1-4 50 54 29 26 19  
S-1-7 33 41 36 35 18 36 

 
Description and remarks: Whorl cross-section rounded, venter fairly broad. The primaries are 
strong and prorsiradiate, starting at the umbilical margin and dividing into two prorsiradiate 
secondaries at about three-fourth of flank height, crossing prorsiradiate over the venter. Towards 
the aperture ribs become more prorsiradiate. There are two prorsiradiate constrictions on the last 
visible whorl. 
Microbajocisphinctes is close to the specimen figured by FERNANDEZ LOPEZ (1985: pl. 49, fig. 
6), but differs in having constrictions. According to FERNANDEZ LOPEZ (1985: 20) the taxon 
occurs in the Upper Bajocian Garantiana Zone. 
 
 

Microbajocisphinctes sp. B 
Pl. 10, Fig. 5 

 
__________________________________________________________________________ 
 
EXPLANATION OF PLATE 10 
 
Fig. 1. cf. Reineckeia sp. (J-3-121) from the Golbini-Jorbat section, Callovian. 
Fig. 2.: cf. Reineckeia sp. (J-3-123) from the Golbini-Jorbat section, Callovian. 
Fig. 3. Reineckeia sp. (S-3-128) with body chamber from the Tooy-Takhtehbashgheh section, Callovian. 
Fig. 4. Microbajocisphinctes cf. pseudointerruptus (FERNANDEZ LOPEZ) (S-1-2) from the Tooy-
Takhtehbashgheh section, Garantiana Zone. 
Fig. 5. Microbajocisphinctes sp. B (S-1-3) from the Tooy-Takhtehbashgheh section, Garantiana Zone. 
Fig. 6. Microbajocisphinctes sp. C (S-1-9) from the Tooy-Takhtehbashgheh section, Garantiana Zone. 
Fig. 7. cf. Hubertoceras sp. (S-3-110) from the Tooy-Takhtehbashgheh section, Middle Callovian. 
Fig. 8. Procerites sp. (J-2b-15) from the Golbini-Jorbat section, Bathonian. 
Figs. 9-10. Microbajocisphinctes sp. A from the Tooy-Takhtehbashgheh section, Garantiana Zone. 9. 
Specimen S-1-4. 10. Specimen S-1-7. 
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Material: 1 specimen and 7 fragments from section (3) (S-3a-h). 
 
Dimensions: 

 
specimen D U% H% W% PR/2 SR/2 

S-1-3a 36 47 31 31 19 40 
 
Description and remarks: Whorl section rounded. The prorsiradiate primaries divide at around 
two-thirds of flank height into two prorsiradiate secondaries; rarely intercalated ribs occur. 
Microbajocisphinctes sp. B is similar to Microbajocisphinctes sp. A (Pl. 10, Figs. 9-10), but lacks 
constrictions and has fainter prorsiradiate ribs. 
  
Stratigraphic distribution: Upper Bajocian. 
 
 

Microbajocisphinctes sp. C 
Pl. 10, Fig. 6 

 
Material: 4 fragmentary specimens from section (3) (S-6a-e). 
 
Description and remarks: Whorl section high-ovate, primary ribs strong, coarse, distant and 
prorsiradiate. Most of them split into two prorsiradiate secondary ribs at around three-fourth of 
the flank height and cross the venter. Microbajocisphinctes sp. C differs from Microbajocisphinctes 
sp. A and B in having a higher whorl section and distant ribs. 
 
Stratigraphic distribution: Upper Bajocian Garantiana Zone. 
 
 

Subfamily Proplanulitinae BUCKMAN, 1921 
Genus Hubertoceras SPATH, 1930 

 
cf. Hubertoceras sp. 

Pl. 10, Fig. 7 

 
Material: 1 specimen from section (3) (S-110). 
 
Description and remarks: Umbilical wall vertical, whorl cross-section rounded. The primaries are 
strong and rectiradiate, dividing into two secondaries (some of the ribs do not divide) near mid-
flank and cross the venter. The ribbing is denser at the posterior part of the last whorl. 
 

Stratigraphic distribution: Hubertoceras has been recorded from the Middle Callovian. 
 
 

Subfamily Zigzagiceratinae BUCKMAN, 1920 
Genus Procerites SIEMIRADZKI, 1898 

Procerites sp. 
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Pl. 11, Fig. 2a-b 
Material: 1 specimen from section (2) (J-21). 

 

Description: Whorl cross-section high-oval, umbilical wall steep, shell medium-sized. The 
primary ribs are relatively coarse, distant and prorsiradiate. Most of them split into two 
prorsiradiate secondary ribs at around three-fourth of the flank height and cross the venter. 
 

Stratigraphic distribution: Bathonian. 
 
 

Genus Planisphinctes BUCKMAN, 1922 
Planisphinctes sp. 

Pl. 11, Fig. 3a-b 

 

Material: 1 specimen from section (3) (J-12). 

 
Description: Whorl cross-section nearly oval, shell medium-sized, umbilical wall steep, venter 
rounded. The ribbing is denser and finer on the inner whorls. The dense primaries divide at 
around three-fourth of flank height into two prorsiradiate secondaries which, together with some 
intercalated ribs, cross the venter. The secondaries are denser and fainter than the primaries. 
 
Stratigraphic distribution: Bathonian. 
 
 

Subfamily Pseudoperisphinctinae SCHINDEWOLF, 1925 
Genus Loboplanulites BUCKMAN, 1925 

 
Loboplanulites cf. collociaris (QUENSTEDT 1887) [m] 

Pl. 11, Fig. 1 

 
1887 Ammonites triplicatus colliciaris sp. nov. � QUENSTEDT: 680, pl. 80, fig. 1. 
 
Material: 1 fragment from section (3) (S-54). 

 
Description and remarks: Whorl cross-section nearly subrounded. The strong and blunt primaries 
divide at around two-thirds of the flank height into two slightly rursiradiate secondaries (some of 
the ribs do not divide) and cross the venter. Primary and secondary ribs are equally coarse. 
According to DIETL & SCHWEIGERT (pers. comm. 2002) this species is a microconch. 
L. collociaris has been recorded from the Lower Callovian. 
 

Genus Choffatia SIEMIRADZKI, 1898 
Subgenus Choffatia SIEMIRADZKI, 1898 

 
Choffatia (Choffatia) sakuntala SPATH, 1931 [M] 
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Pl. 11, Figs. 5, 7 

 
1931 Choffatia (Choffatia) sakuntala sp. nov. � SPATH: 351, pl. 48, fig. 4. 
1970 Choffatia (M. Choffatia) sakuntala SPATH � MANGOLD: 152, pl. 12, fig. 1, pl. 13, fig. 3. 
 
Material: 2 fragments from section (3) (S-50-51). 

 
Description: Umbilical wall vertical, whorl cross-section fairly deep and ovate, venter broad. 
Ribbing on outer whorls stronger, coarser, and more distant than on inner whorls. The strong, 
coarse distant primaries divide at around three-fourth of flank height into two or three 
secondaries which, together with some intercalated ribs, cross the venter. The secondaries are 
denser and fainter than the primaries. 
 
Discussion: The specimens resemble the holotype (SPATH 1931: pl. 48, fig. 4) and material 
figured by MANGOLD (1970: pl. 13, fig. 3). The present specimens are considered to be 
macroconchs. 
 
Stratigraphic distribution: Lower Callovian Gracilis Zone (MANGOLD 1970: 154). 
 
 
 

Choffatia kontkiewiczi (SIEMIRADZKI, 1894) 
Pl. 11, Figs. 4, 6, 8, 10; Pl. 13, Fig. 4 

 
1894 Perisphinctes kontkiewiczi sp. nov. � SIEMIRADZKI: 513, pl. 38, figs. 3-4. 
1931 Grossouvria aff. kontkiewiczi (SIEMIRADZKI) � SPATH: 368, pl. 60, fig. 2, pl. 63, fig. 7. 
1985 Choffatia (Grossouvria) kontkiewiczi (SIEMIRADZKI) � SCHLEGELMILCH: 130, pl. 49, fig. 
10. 
 
Material: 22 specimens and 5 fragments from section (2) (J-194-200, 204-208, 210, 233). 
  
_____________________________________________________________________________ 
 
EXPLANATION OF PLATE 11 
 
Fig. 1. Loboplanulites cf. collociaris (QUENSTEDT) (S-3-54) from the Tooy-Takhtehbashgheh section, 
Lower Callovian, microconch, x1.5. 
Fig. 2. Procerites sp. (J-2b-21) from the Golbini-Jorbat section, Bathonian. 
Fig. 3. Planisphinctes sp. (J-2b-12) from the Golbini-Jorbat section, Bathonian. 
Figs. 4, 6, 8, 10. Choffatia (Grossouvria) kontkiewiczi (SIEMIRADZKI) from the Golbini-Jorbat section, 
Coronatum Zone. 4. Specimen J-3-195. 6. Specimen J-3-210. 8. SpecimenJ-3-208. 10. Specimen J-3-194. 
Figs. 5, 7. Choffatia (Choffatia) sakuntala (SPATH), macroconchs, from the Tooy-Takhtehbashgheh 
section, Patina Zone. 5. Specimen S-3-51. 7. Specimen S-3-50. 
Fig. 9. Homoeoplanulites (Homoeoplanulites) sp. B, microconch (S-3-48) from the Tooy-
Takhtehbashgheh section, Lower Callovian. 
Fig. 11. Homoeoplanulites (Homoeoplanulites) sp. A, microconch (J-2b-201) from the Golbini-Jorbat 
section, Upper Bathonian. 
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Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-3-210 79 43 33 20 13  
J-3-195 38 45 34 17 15  
J-3-194 37 49 35 22 18 41 
J-3-208 32 47 34 21 16  
J-3-196 30 47 30 27 17  
J-3-197 23 43 35 30 16  
J-3-199 21 48 29 27 18  
J-3-198 21 48 33 29 18  
J-3-200 15 49 35 33 15  

 
Description: Umbilical wall nearly vertical, whorl cross-section subrounded. The blunt, strong 
and slightly parabolic primaries divide mainly at around three-fourth of the flank height into two 
or three secondaries which, together with some intercalated ribs, cross rursiradiate over the 
venter. Some of the primary ribs have a common origin close to the umbilical margin. On inner 
whorls the ribbing is denser and more prorsiradiate than on outer whorls. Towards the aperture 
the primaries are distant and the whorl height increases. 
 
Discussion: MANGOLD (1970: 175) distinguished this species from others by its distinctly 
parabolic ribs. 
 
Stratigraphic distribution: Upper part of the Middle Callovian Coronatum Zone, Obductum 
Subzone (MANGOLD 1970: 175). 
 

 
Genus Homoeoplanulites BUCKMAN, 1922 

Subgenus Homoeoplanulites BUCKMAN, 1922 
 

Homoeoplanulites (Homoeoplanulites) cf. bugesiacus (DOMINJON, 1969) 
Pl. 12, Figs. 2, 5 

 
1969 Choffatia (Homoeoplanulites) bugesiaca sp. nov. � DOMINJON: 16, pl. 2, figs. 4-6. 
cf. 1970 Homoeoplanulites (m. Homoeoplanulites) bugesiacus (DOMINJON) � MANGOLD: 59, pl. 
2, figs. 2, 7-9. 
cf. 1994 Homoeoplanulites (Homoeoplanulites) cf. bugesiacus DOMINJON � DIETL: pl. 5, fig. 2. 
 
Material: 1 specimen and 1 fragment from section (3) (S-47, 49). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-2b-47 72 37 32 26 21  
S-2b-49 64 37 39 23 25  
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Description: Ribs irregular. The ribbing is fine and dense in the posterior part of the last visible 
whorl. The coarse primaries divide around two-thirds of flank height into two or three 
secondaries which cross the venter. Some of the ribs do not divide. Rarely, ribs divide about mid-
flank. The ribbing is slightly prorsiradiate on the anterior part of the last visible whorl. 
 
Discussion: The specimens from Iran differ from those studied by DIETL (1994: pl. 5, fig. 2) with 
respect to possessing a flat flank, more irregular ribs and a more compressed shell. The specimen 
S-2-49 (Pl. 12, Fig. 5) is smaller than the other specimen, also the ribbing is denser on the 
posterior part of the last visible whorl. 
 
Stratigraphic distribution: Upper Bathonian Discus Zone and Subzone. 
 
 

Homoeoplanulites (Homoeoplanulites) sp. [m] A 
Pl. 11, Fig. 11 

 
Material: 3 specimens from section (2) (J-201-203). 
 

Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-2c-201 35 36 29 26 19  
J-2c-202 26 42 35 23 17  
J-2c-203 26 42 35 31   

 
Description and remarks: Whorl cross-section nearly rectangular, umbilical wall vertical. On 
inner whorls the ribbing is denser than on outer whorls. The strong and slightly prorsiradiate 
primaries usually divide at around three-fourth of flank height into two secondaries that cross the 
venter. Compared with specimens studied by MANGOLD (1970: 54-56, pl. 1, fig. 3) the present 
specimens are microconchs. 
Stratigraphic distribution: Upper Bathonian. 
 
 

Homoeoplanulites (Homoeoplanulites) sp. B [m] 
Pl. 11, Fig. 9 

 
Material: 1 fragment from section (3) (S-201). 
 
Description and remarks: Whorl cross-section oval, with flat flank. The primary ribs start at the 
umbilical margin, divide around two-thirds of flank height into two secondaries except for a few, 
and cross the venter. The present specimen is considered to be a microconch, based on similar 
specimens studied by MANGOLD (1970: 54-56, pl. 1, figs. 3-7). Homoeoplanulites 
(Homoeoplanulites) sp. B differs from Homoeoplanulites (Homoeoplanulites) sp. A in its whorl 
section and in having dense and sharp ribs. 
 
Stratigraphic distribution: Lower Callovian. 
 

 132



 
Subgenus Parachoffatia MANGOLD, 1970 

 
Homoeoplanulites (Parachoffatia) arkelli MANGOLD, 1970 

Pl. 12, Fig. 1 

 
1970 Homoeoplanulites (M. Parachoffatia) arkelli sp. nov. � MANGOLD: 77, pl. 3, fig. 2. 
1994 Homoeoplanulites (Parachoffatia) arkelli MANGOLD � DIETL: pl. 6, fig. 2, pl. 9, figs. 1-2. 
 
Material: 1 specimen from section (3) (S-46). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-2b-46 62 45 31 34 19  

 
Description: Umbilical wall vertical, venter broad-rounded. Primary ribs dense, coarse and 
bullate, dividing near mid-flank into two or three finer secondaries. 
 
Discussion: The Iranian specimen resembles the holotype (MANGOLD 1970: pl. 3, fig. 2) but is 
smaller. It also differs from specimens studied by DIETL (1994: pl. 6, fig. 2) in having denser ribs 
on the inner whorls. 
 

Stratigraphic distribution: Upper Bathonian Discus Zone and Subzone (MANGOLD 1970: 79). 
 
 

Siemiradzkia HYATT, 1900 
 

Siemiradzkia sp. 
Pl. 12, Fig. 6a-b 

 
Material: 1 specimen from section (2) (J-10). 
 
Description and remarks: Shell medium-sized, umbilical wall low and steep, venter broad. The 
fine but sharp primaries divide at around two-thirds of flank height into secondaries which, 
together with some intercalated ribs, cross straight over the venter. Some of the ribs do not 
divide. Primary and secondary ribs are equally coarse, but the secondaries are finer than the 
primaries. There are four weak nodes on the last visible whorl. 
Stratigraphic distribution: Bathonian. 
 
 

Genus Grossouvria SIEMIRADZKI, 1898 
 

Grossouvria sp. A 
Pl. 12, Fig. 11 
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Material: 1 specimen from section (3) (S-53). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-3-53 33 42 35 33 23 46 

 
Description and remarks: Umbilical wall vertical, whorl cross-section rounded. The primaries are 
dense and slightly prorsiradiate, starting at the umbilical margin, dividing into two secondaries 
near mid-flank, and crossing the venter. Primary and secondary ribs are equally coarse, but the 
ribs on the inner whorls are denser than those on the outer whorls. There are three prorsiradiate 
and fairly deep constrictions on the last visible whorl.  
Stratigraphic distribution: Middle Callovian. 
 
 

Grossouvria sp. B [m] 
Pl. 12, Fig. 4 

 
Material: 1 specimen from section (3) (S-55). 

 
Description and remarks: Umbilical wall steep. The primary ribs are prorsiradiate, very fine and 
dense, starting at the umbilical margin, dividing into two secondary ribs at about three-fourth of 
flank height, and cross the venter. As the specimen has lappets, it is a microconch. Grossouvria 
sp. B differs from Grossouvria sp. A in having finer and denser ribs.  
Stratigraphic distribution: Callovian. 
 
 

Grossouvria sp. C 
Pl. 12, Fig. 8 

 
Material: 1 fragment from section (3) (S-52). 
 
Description and remarks: Umbilical wall vertical, whorl cross-section subrounded, venter broad. 
The thin but strong and distant primaries divide at around two-thirds of flank height into 
secondaries which, together with some intercalated ribs, cross straight over the venter. Some of 
the ribs do not divide. Primary and secondary ribs are equally coarse, but the secondaries are 
denser than the primaries. 
 
Stratigraphic distribution: Middle Callovian. 
 
 

Mirosphinctes SCHINDEWOLF, 1926 
 

cf. Mirosphinctes sp. 
Pl. 12, Fig. 9 
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Material: 1 specimens from section (3) (S-69). 
 
Description: Shell small, umbilical wall steep, whorl cross-section high-oval, with flat flank. The 
simple and relatively coarse primary ribs start at the umbilical margin, divide mainly into two 
rursiradiate ribs at around two-thirds of flank height, and cross the venter. Its characteristic 
ornamentation is  rursiradiate secondary ribs. 
 
Stratigraphic distribution: Lower Oxfordian. 
 
 

Genus Binatisphinctes BUCKMAN, 1921 
Subgenus Okaites SASONOV, 1961 

 

Binatisphinctes (Okaites) cf. mosquensis (FISCHER, 1843) 
Pl. 12, Fig. 7; Pl. 13, Fig. 3 

 
1843 Ammonites mosquensis nov sp. � FISCHER : 110, pl. 3, figs. 4-7. 
cf. 1898 Perisphinctes mosquesis FISCHER - SIEMIRADZKI : 104, pl. 21, fig. 13. 
cf. 1970 Binatisphinctes (Okaites) cf. mosquensis (FISCHER in SIEMIRADZKI) - MANGOLD : 204, 
pl. 10, fig. 4. 
cf. 1987 Binatisphinctes (Okaites) mosquensis FISCHER � MELEDINA : 74, pl. 20, fig. 6, pl. 22, 
fig. 3, pl. 23, fig. 2. 
 
Material: 2 fragments from section (2) (J-232, 225). 
 
Dimensions: 
 
______________________________________________________________________ 
 
EXPLANATION OF PLATE 12 
 
Fig. 1. Homoeoplanulites (Parachoffatia) arkelli (MANGOLD) (S-2b-46) from the Tooy-Takhtehbashgheh 
section, Discus Zone. 
Figs. 2, 5. Homoeoplanulites (Homoeoplanulites) cf. bugesiacus (DOMINJON) from the Tooy-
Takhtehbashgheh section, Discus Zone. 2. Specimen S-2b-47, with body chamber. 5. Specimen S-2b-49. 
Fig. 3. Homoeoplanulites sp. (J-2b-11) from the Golbini-Jorbat section, Bathonian. 
Fig. 4. Grossouvria sp. B, microconch (S-3-55) from the Tooy-Takhtehbashgheh section, Bathonian, x1.5. 
Fig. 6. Siemiradzkia sp. (J-2b-10) from the Golbini-Jorbat section, Bathonian. 
Fig. 7. Binatisphinctes (Okaites) cf. mosquensis (SIEMIRADZKI) (J-3-232) from the Golbini-Jorbat 
section, Coronatum Zone. 
Fig. 8. Grossouvria sp. C (S-3-52) f rom the Tooy-Takhtehbashgheh section, Upper Callovian, x1.5. 
Fig. 9. cf. Mirosphinctes sp. (S-5-69) from the Tooy-Takhtehbashgheh section, Lower Oxfordian. 
Fig. 10. Indosphinctes (Elatmites) cf. revili (MANGOLD) (J-3-224) from the Golbini-Jorbat section, Patina 
Zone. 
Fig. 11. Grossouvria sp. A (S-3-53) from the Tooy-Takhtehbashgheh section, Upper Callovian, x1.5. 
Fig. 12. Indosphinctes (Elatmites) sp. (J-3-209) from the Golbini-Jorbat section, Middle Callovian. 
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specimen D U% H% W% PR/2 SR/2 
J-3-232 55 49 33 18 17  
J-3-225 49 45 35 20 16  

 
Description: Umbilical wall steep, whorl cross-section oval, ribs irregular. The coarse, fine and 
rectiradiate primaries start at the umbilical margin, divide mainly into two rursiradiate ribs at 
around two-thirds of flank height, and cross the venter. Some of the ribs do not divide. The 
secondary ribs are finer and denser than the primaries. On the last visible whorl the ribbing is 
increasingly distant. 
 
Discussion: The present material is similar to the specimens described by SIEMIRADZKI (1898: 
104) and MELEDINA (1987: 74), but differs in having a narrow venter and in being of large size. 
The specimens can also be compared with MANGOLD�S (1970: 204) material. 
 
Stratigraphic distribution: Upper part of the Middle Callovian, Coronatum Zone and Obductum 
Subzone. 
 
 

Genus Indosphinctes SPATH, 1930 
Subgenus Elatmites SHEVYREV, 1960 

 
Indosphinctes (Elatmites) cf. revili MANGOLD, 1970 

Pl. 12, Fig. 10 

 
cf. 1970 Indosphinctes (Elatmites) revili sp. nov. � MANGOLD: 111, pl. 7, fig. 2. 
cf. 1985 Indosphinctes (Elatmites) revili MANGOLD - SCHLEGELMILCH: 126, pl. 48, fig. 1. 
 
Material: 1 fragment from section (2) (J-224). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-3-224 61 43 33 15 12 70 

 
Description: Umbilical wall steep, whorl cross-section high-ovate, flank flat, and venter fairly 
narrow. Ribbing on inner whorls denser and more regular than on outer whorls. The primaries are 
strong, coarse, distant and bullate up to about mid-flank but gradual faint and split at around two-
thirds of flank height into fine and dense secondaries which, together with some intercalated ribs, 
continue across the venter. One constriction can be seen on the last visible whorl. 
 

Discussion: The present specimen resembles the holotype (MANGOLD 1970: pl. 7, fig. 2) but 
differs in being smaller and having slightly weaker primaries. 
 
Stratigraphic distribution: Lower Callovian Gracilis Zone (MANGOLD 1970: 115). 
 
 

Indosphinctes (Elatmites) sp. 
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Pl. 12, Fig. 12 

 
Material: 1 fragment from section (2) (J-209). 
 
Description and remarks: Umbilical wall steep, flank flat, venter fairly narrow. The ribbing is 
irregular and denser and slightly prorsiradiate on inner whorls. The primaries are distinct up to 
around one-third of flank height, then gradually faint and divide around two-thirds of flank height 
into secondaries that, together with some intercalated ribs, continue towards the venter. 
The subgenus is known from the Middle Callovian. 
 
 

Genus Flabellisphinctes MANGOLD, 1970 
Subgenus Flabellia MANGOLD, 1970 

 
Flabellisphinctes (Flabellia) tsytovitchae MANGOLD, 1970 [m] 

Pl. 13, Figs. 1-2, 5 

 
1938 Grossouvria curvicosta (OPPEL) var. variabilis (LAHUSEN) - PFAEHLER-ERATH : 10, pl. 1, 
fig. 7. 
1970 Flabellisphinctes (Flabellia) tuberosus sp. nov. � MANGOLD : 196, pl. 15, fig. 3, pl. 16, 
figs. 3-4. 
1970 Flabellisphinctes (Flabellia) tsytovitchae sp. nov. � MANGOLD : 195, pl. 16, figs. 7-8. 
 
Material: 7 specimens and 3 fragments from section (2) (J-218-228). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-3-226 70 41 31 20 9 51 
J-3-218 60 40 33 23 13 52 
J-3-219 65 41 35 14 11  
J-3-223 72 35 37 22 10  
J-3-227 69 42 29 20 10  
J-3-221 51 43 33 16 13  
J-3-228 47 40 34 15 9  

 
Description: Whorl cross-section vertical, flank flat. Primaries on outer whorls coarse, strong and 
bullate mainly up to one-fourth of flank height and rarely up to mid-flank, then gradually 
vanishing. The primary ribs start at the umbilical margin, divide into fine and dense secondary 
ribs with some intercalated ribs at around three-fourth of flank height, and thereafter cross the 
venter. Towards the aperture the primaries are strong and distant. 
 
Discussion: MANGOLD (1970: 195) introduced Flabellisphinctes (Flabellia) tuberosus and 
Flabellisphinctes (Flabellia) tsytovitchae, mentioning as a distinguishing feature between the two 
species the more evolute nature and stronger ribs at the umbilical margin of the former. However, 
this difference is very small, and it appears more appropriate to regard the two as variants of one 
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species, i.e. Flabellisphinctes (Flabellia) tsytovitchae. Specimen J-5-226 (Pl. 13, Fig. 5) exhibits 
on the last whorl a constriction with lappet and therefore is a microconch. 
Flabellisphinctes (Flabellia) tsytovitchae differs from Flabellisphinctes (Flabellia) lineatus 
(MANGOLD 1970) in being more evolute and having strong ribs at the umbilical margin. 
 
Stratigraphic distribution: Upper part of Middle Callovian, Coronatum Zone and Obductum 
Subzone (MANGOLD 1970: 198). 
 
 

Genus Geyssantia MELENDEZ, 1989 
 

Geyssantia geyssanti MELENDEZ, 1989 
Pl. 14, Fig. 1 

 
1989 Geyssantia geyssanti sp. nov. � MELENDEZ: 203, pl. 19, figs. 2-7. 
 
Material: 1 specimen from section (3) (S-94). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-6-94 (body chamber) 61 56 26 25 15  

 
Description: Umbilical wall vertical, whorl cross-section rectangular. The ribbing on the inner 
whorls is somewhat prorsiradiate. The strong, dense and rectiradiate primary ribs start at the 
umbilical margin and, at around the venter shoulder, usually divide into two secondaries, which 
cross the venter. There are three constrictions on the last visible whorl. 
 
Discussion: The present specimen resembles the holotype figured by MELENDEZ (1989: pl. 19, 
fig. 3). The species differs from other species of the genus by its rectiradiate, strong, coarse and 
distant ribs. 
 
Stratigraphic distribution: Upper Oxfordian Bimammatum Zone. 
 
___________________________________________________________________________ 
 
EXPLANATION OF PLATE 13 
 
Figs. 1, 2, 5. Flabellisphinctes (Flabellia) tsytovitchae (MANGOLD) from the Golbini-Jorbat section, 
Coronatum Zone. 1. Specimen J-3-218. 2. Specimen J-3-219. 5. Specimen J-3-220, with lappet. 
Fig. 3. Binatisphinctes (Okaites) cf. mosquensis (SIEMIRADZKI) (J-3-232) from the Golbini-Jorbat section, 
Coronatum Zone. 
Fig. 4. Choffatia (Grossouvria) kontkiewiczi (SIEMIRADZKI) (J-3-233) from the Golbini-Jorbat section, 
Coronatum Zone. 
Figs. 6, 9. Idoceras (Subnebrodites) schroederi (WEGELE) from the Tooy-Takhtehbashgheh section, 
Planula Zone. 6.Specimen S-8-82a, with lappet. 9. Specimen S-8-82b. 
Fig. 7. Geyssantia sp. (S-8-96) with body chamber from the Tooy-Takhtehbashgheh section, Oxfordian. 
Fig. 8. Perisphinctes sp. (CH-3-1) from the Chaman Bid section, Callovian. 
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Geyssantia sp. 
Pl. 13, Fig. 7 

 
Material: 1 specimen and 2 fragments from section (3) (S-94-96). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-8-95 62 48 32 19 20  
S-8-96 (body chamber) 44 48 32 18 17  

 
Description and remarks: Whorl cross-section oval, umbilical wall vertical, ribs irregular. On 
inner whorls the ribbing is slightly prorsiradiate and dense. The strong and distant primaries start 
at the umbilical margin and, at around the venter shoulder, divide into two or three secondaries 
which cross the venter. Some of the ribs divide already near the umbilical margin. There are three 
constrictions on the last whorl. 
 
Stratigraphic distribution: Upper Oxfordian. 
 
 

Subfamily Perisphinctinae STEINMANN, 1890 
Genus Perisphinctes WAAGEN, 1869 

Subgenus Dichotomosphinctes BUCKMAN, 1926 
 

Perisphinctes (Dichotomosphinctes) buckmani ARKELL 1937 
Pl. 14, Fig. 4 

 
1937 Perisphinctes (Dichotomosphinctes) buckmani sp. nov. � ARKELL: 447, 454. 
1937 Perisphinctes (Dichotomosphinctes)  ARKELL -  ARKELL: 79, pl. 14, figs. 1-4. 
 
Material: 1 specimen from section (2) (J-265). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-5-265 72 46 29 24 35 63 

 
Description: Whorl cross-section nearly subrectangular, umbilical shoulder fairly rounded, 
umbilical wall steep, flank flat, and venter arched. The slightly prorsiradiate primaries divide at 
around three-fourth of flank height into two secondaries (rarely, the ribs remain simple), which 
cross straight over the venter. There are three fairly deep constrictions per whorl. 
 
Discussion: The specimen is large for the subgenus, in which the body chamber can occupy a 
whorl (ARKELL 1937). It differs from the holotype in having dense and fine ribs.] 
 
Stratigraphic distribution: Middle Oxfordian. 
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Perisphinctes (Dichotomosphinctes) sp. A 
Pl. 14, Fig. 3 

 
Material: 2 specimens and 4 fragments from section (2) (J-235a-d). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/" 
J-5-235a 58 53 28 29 24  
J-5-235b 53 51 26 32   

 
Description and remarks: Umbilical wall vertical, umbilical shoulder rounded, whorl cross-
section rectangular, venter broad. The distant, strong and rectiradiate primaries split at around the 
ventral shoulder into two secondaries which cross the venter. There are three to four constrictions 
per whorl. 
 
Stratigraphic distribution: Middle Oxfordian. 
 
 

Perisphinctes (Dichotomosphinctes) sp. B 
Pl. 14, Fig. 5 

 
Material: 1 specimen from section (3) (S-56). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-4-56 62 50 29 16 26  
 

Description and remarks: Specimen somewhat compressed, with low and steep umbilical wall 
and narrow venter. On inner whorls the ribs are prorsiradiate, on outer whorls they are 
rursiradiate. The strong primaries split at around three-fourth of flank height into two secondaries 
which cross, especially in the anterior part of the last visible whorl, over the venter in a 
prorsiradiate fashion. There are three relatively prorsiradiate constrictions on the last visible 
whorl. Perisphinctes (Dichotomosphinctes) sp. B differs from Perisphinctes 
(Dichotomosphinctes) sp. A in having prorsiradiate ribs and in being more compressed. 
 
Stratigraphic distribution: Lower to Upper Oxfordian. 
 
 

Genus Orthosphinctes SCHINDEWOLF, 1925 
Subgenus Orthosphinctes SCHINDEWOLF, 1925 

 
Orthosphinctes (Orthosphinctes) sp. 

Pl. 15, Fig. 1 
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Material: 1 specimen from section (2) (J-277). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-6-277 80 49 28 29 28 60 

 
Description and remarks: Umbilical wall nearly vertical, venter broad. The primary ribs are 
strong, distant, coarse and rectiradiate, starting at the umbilical margin and usually splitting into 
two or three secondaries, which cross the venter, at around the venter shoulder. One constriction 
visible on the last whorl. 
The Iranian specimen is close to Orthosphinctes (Orthosphinctes) suevicus of SIEMIRADZKI 
(1898) but because the inner whorls cannot be seen it has been identified only at the subgeneric 
level. 
 
Stratigraphic distribution: Lower Kimmeridgian Platynota Zone. 
 
 

Orthosphinctes sp. 
Pl. 14, Figs. 2, 6 

 
Material: 2 specimens from section (2) (J-237, 294). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-6-294 120 49 27 16 21 55 

 
Description and remarks: Umbilical wall nearly vertical, whorl cross-section oval, venter fairly 
narrow. On inner whorls the ribbing is denser than on outer whorls. The strong, coarse and 
distant primaries divide at around two-thirds of flank height into two or three secondaries which, 
together with single intercalated ribs, cross over the venter. There are four constrictions on the 
last visible whorl. 
 
_______________________________________________________ 

 
EXPLANATION OF PLATE 14 
 
Fig. 1. Geyssantia geyssanti (MELENDEZ) (S-6-94) with body chamber from the Tooy-Takhtehbashgheh 
section, Bimammatum Zone. 
Figs. 2, 6. Orthosphinctes sp. from the Golbini-Jorbat section, Platynota Zone. 2. Specimen J-6-237. 6. 
Specimen J-6-294. 
Fig. 3. Dichotomosphictes sp. A (J-5-235a) from the Golbini-Jorbat section, Oxfordian. 
Fig. 4. Perisphinctes (Dichotomosphinctes) buckmani (ARKELL) (J-5-265) from the Golbini-Jorbat 
section, Oxfordian. 
Fig. 5. Dichotomosphictes sp. B (J-5-265) from the Golbini-Jorbat section, Oxfordian. 
Fig. 7. Orthosphinctes (Ardescia) cf. thieuloyi (ATROPS), microconch (J-6-278), from the Golbini-Jorbat 
section, Platynota Zone. 
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Stratigraphic distribution: Lower Kimmeridgian Platynota Zone. 
 
 

Subgenus Ardescia ATROPS, 1982 
Orthosphinctes (Ardescia) schaireri ATROPS, 1982 

Pl. 15, Fig. 2 

 
1982 Orthosphinctes (Ardescia) schaireri sp. nov. � ATROPS: 97, pl. 4, figs. 3-4, pl. 28, figs. 2-3. 
1997 Orthosphinctes (Ardescia) schaireri ATROPS � SCHAIRER: 16, pl. 4, fig. 2. 
 
Material: 1 specimen from section (2) (J-274). 

 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-6-274 64 48 28 22 23 52 

 
Description and remarks: Umbilical wall steep, whorl cross-section oval. The fairly coarse 
primaries start at the umbilical margin and divide into two or three secondaries around three-
fourth of flank height. Together with single intercalated ribs they cross the venter. Three 
constrictions can be seen on the last visible whorl. The present specimen closely resembles the 
holotype. 
 
Stratigraphic distribution: Kimmeridgian, upper part of the Platynota Zone, Guilherandense 
Subzone (ATROPS 1982: 102). 
 
 

Orthosphinctes (Ardescia) proinconditus (WEGELE, 1929) 
Pl. 15, Fig. 3 

 
1929 Ataxioceras proinconditum sp. nov. � WEGELE : 66, pl. 7, figs. 5-6. 
1982 Orthosphinctes (m. Ardescia) proinconditus (WEGELE) � ATROPS : 91, pl. 1, fig. 1, pl. 20, 
figs. 1, 5. 
1991 Orthosphinctes (Ardescia) proinconditus (WEGELE)  � SCHLAMPP :pl. 7, fig. 2. 
1997 Orthosphinctes (Ardescia) proinconditus (WEGELE) - GRADL & SCHAIRER: 14, pl. 2, fig. 11. 
 

Material: 1 specimen from section (2) (J-275). 
 
Description: Umbilical wall nearly vertical, whorl cross-section nearly subrectangular, venter 
broad. Ribbing on inner whorls denser and more prorsiradiate than on outer whorls. The 
primaries are strong, coarse and distant, splitting at around three-fourth of flank height into two 
or three secondaries which, together with single intercalated ribs, cross straight over the venter. 
Constrictions are only sporadically seen. 
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Discussion: The present specimen resembles the holotype figured by WEGELE (1929) and the 
specimen figured by GRADL & SCHAIRER (1997), but differs from material studied by ATROPS 
(1982) in being smaller and more finely ribbed. 
 
Stratigraphic distribution: Kimmeridgian, middle part of the Platynota Zone, Desmoides Subzone 
(ATROPS 1982: 95). 
 
 

Orthosphinctes (Ardescia) cf. thieuloyi ATROPS, 1982 [m] 
Pl. 14, Fig. 7 

 
1982 Orthosphinctes (m. Ardescia) thieuloyi sp. nov. � ATROPS: 87, pl. 5, figs. 7-8, pl. 6, figs. 7-
8, pl. 18, figs. 5-6. 
 
Material: 1 specimen from section (2) (J-278). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-6-278 51 39 37 18 21 46 

 
Description: Shell fairly evolute, umbilical wall nearly vertical, whorl cross-section high-ovate, 
and venter narrow. The ribbing is denser on the posterior part of the last visible whorl and also on 
inner whorls. The slightly prorsiradiate primary ribs start at the umbilical margin and split into 
two secondaries at around two-thirds of flank height. Together with single intercalated ribs, these 
cross the venter. 
 
Discussion: The specimen differs from the holotype in having a narrower venter. 
 
Stratigraphic distribution: Lower Kimmeridgian Platynota Zone, Guilherandense Subzone 
(ATROPS 1982: 87). 
 
 

Orthosphinctes (Ardescia) sp. 
Pl. 16, Fig. 2 

 
 
Material: 1 specimen from section (2) (J-273). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-6-273 53 45 30 23 23  

 
Description and remarks: Venter fairly narrow. Ribbing prorsiradiate on the anterior part of the 
last visible whorl. The dense primaries split at around two-thirds of flank height into two 
secondaries which, together with single intercalated ribs, cross over the venter. There are three 
deep prorsiradiate constrictions on the last visible whorl. 
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Stratigraphic distribution: According to ATROPS (1982: 334), Orthosphinctes (Ardescia) occurs in 
the Lower Kimmeridgian Platynota Zone, lower part of the Desmoides Subzone. 
 
 

Genus Dichotomoceras BUCKMAN, 1919 
 

Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT, 1847) 
Pl. 15, Figs. 6-7; Pl. 16, Fig. 1 

 
1847 Ammonites biplex bifurcatus sp. nov. � QUENSTEDT: 163, pl. 12, fig. 11. 
1979 Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT) - SAPUNOV: 84, pl. 20, figs. 1-3. 
1984 Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT) -ATROPS & BENEST: pl. 1, fig. 1. 
1989 Perisphinctes (Dichotomoceras) bifurcates (QUENSTEDT )� SCHAIRER: 116, pl. 3, fig. 3. 
1989 Perisphinctes (Dichotomoceras) bifurcates (QUENSTEDT) � MELENDEZ: 343, pl. 60, figs. 1-
7, 9, pl. 59, fig. 6. 
1991 Perisphinctes (Dichotomoceras) bifurcates (QUENSTEDT) � SCHLAMPP: 39, pl. 3, fig. 3. 
1994 Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT � SCHLEGELMILCH: 61, pl. 20, fig. 
3. 
1995 Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT) � GYGI: 36, fig.17:2. 
2001 Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT) - ENAY & GYGI: 458, pl. 1, figs. 
1-14, pl. 2, figs. 1-4. 
 
Material: 1 specimen and 2 fragments from section (2) (J-258a-c), 1specimen and 1 fragment 
from section (3) (S-67-68). 
 
Dimensions: 
 
___________________________________________________________________________ 
 
EXPLANATION OF PLATE 15 
 
Fig. 1. Orthosphinctes (Orthosphinctes) sp. (J-6-277) from the Golbini-Jorbat section, Platynota Zone. 
Fig. 2. Orthosphinctes (Ardescia) schaireri (ATROPS) (J-6-274) from the Golbini-Jorbat section, 
Platynota Zone. 
Fig .3. Orthosphinctes (Ardescia) proinconditus (WEGELE) (J-6-275) from the Golbini-Jorbat section, 
Platynota Zone. 
Fig. 4. Dichotomoceras sp. (CH-4-2) from the Chaman Bid section, Oxfordian. 
Fig. 5. Perisphinctes (Dichotomoceras) cf. microplicatilis (QUENSTEDT) (S-8-71) from the Tooy-
Takhtehbashgheh section, Middle Oxfordian. 
Figs. 6-7. Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT) from the Golbini-Jorbat section, 
Bifurcatus Zone. 6. Specimen J-5-258. 7. Specimen S-7-67. 
Fig. 8. Perisphinctes (Dichotomoceras) cf. bifurcatoides (ENAY) (S-6-126) from the Tooy-
Takhtehbashgheh section, Bifurcatus Zone. 
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specimen D U% H% W% PR/2 SR/2 
S-7-68 51 47 29 18   
S-7-67 44 43 34 25 16 32 

 
Description: Umbilical wall vertical, umbilical shoulder rounded, whorl cross-section oval. 
Ribbing relatively sharp and dense. The primaries are rectiradiate at the umbilical margin, divide 
into two secondaries at around two-thirds of flank height, and cross the venter. In specimen S-
4,5-68 the secondary ribs are rectiradiate, in the specimens S-4,5-67 and J-7,9-258b they are 
prorsiradiate.  
 
Discussion: The present specimens closely resemble the holotype, but differ from the material 
studied by GYGI (1995) in being densely ribbbed. The characteristic features of this species are 
sharp ribs which are hollow at the point of bifurcation. 
 
Stratigraphic distribution: Middle Oxfordian Bifurcatus Zone. 
 
 

Perisphinctes (Dichotomoceras) cf. microplicatilis (QUENSTEDT, 1887) 
Pl. 15, Fig. 5 

 
1887 Ammonites microplicatilis sp. nov. � QUENSTEDT : 877, pl. 94, fig. 37. 
1994 Perisphinctes (Dichotomoceras) microplicatilis (QUENSTEDT ) - SCHLEGELMICH: 62, pl. 21, 
fig. 1. 
 
Material: 1 specimen from section (3) (S-71). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-8-71 27 37 37 22 15 31 

 
Description: Umbilical shoulder fairly rounded, umbilical wall vertical, whorl cross-section high-
oval, flank flat. Ribbing on inner whorls prorsiradiate. Primaries slightly prorsiradiate, dense and 
fine at the umbilical margin, splitting into two prorsiradiate secondaries, which cross the venter, 
at around two-thirds of flank height. Single intercalated ribs are also present. 
 
Discussion: The present specimen differs from the holotype in having intercalatory ribs but no 
single ribs. Moreover the whorl cross-section of the holotype is somewhat wider. 
 
Stratigraphic distribution: Upper Oxfordian. 
 
 

Perisphinctes (Dichotomoceras) cf. bifurcatoides ENAY, 1966 
Pl. 15, Fig. 8 

 
1966 Perisphinctes (Dichotomoceras) bifurcatoides sp. nov. � ENAY: 509, pl. 34, fig. 155-2. 
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1981 Perisphinctes (Dichotomoceras) bifurcatoides ENAY - ENAY & BOULLIER: 753, pl. 6, figs. 
1-2; pl. 2, fig. 2. 
1989 Perisphinctes (Dichotomoceras) bifurcatoides ENAY � MELENDEZ: 315, pl. 52, figs. 1-3, pl. 
53, figs. 1-3, pl. 54, figs. 1-4. 
1994 Perisphinctes (Dichotomoceras) bifurcatoides ENAY � SCHLEGELMILCH: 62, pl. 20, fig. 5. 
 
Material: 1 fragment from section (3) (S-126). 
 
Description: Umbilical wall steep, whorl cross-section high-oval. Ribbing on inner whorls 
somewhat prorsiradiate. The primaries are strong, distant, coarse, and rectiradiate. Generally at 
around three-fourth, rarely at two-thirds of flank height they divide into two prorsiradiate 
secondaries, which cross prorsiradiate over the venter. Single ribs are rare. 
 
Discussion: The specimen can be compared with MELENDEZ� (1989: pl. 52, figs. 1, 3) specimens 
in having distant, coarse, and strong ribs. However, his specimens differ somewhat in having 
strong and dense ribs. The specimen from Iran has finer ribs than Perisphinctes 
(Dichotomoceras) bifurcatoides of ENAY & BOULLIER (1981: pl. 2, fig. 2) but it resembles the 
specimen figured by them on pl. 6, figs. 1-2. 
 
Stratigraphic distribution: Middle Oxfordian Bifurcatus Zone. 
  
 
 

Perisphinctes (Dichotomoceras) sp. 
Pl. 15, Fig. 4 

 
Material: 1 specimen from section (4) (CH-2). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
CH-4-2 61 46 33 23 32 61 

 
Description and remarks: Umbilical wall nearly vertical, umbilical shoulder rounded. The ribbing 
is fairly dense and fine. The primaries begin at the umbilical margin and divide at around two-
thirds of flank height into two secondaries, which cross the venter. On inner whorls the ribbing is 
somewhat prorsiradiate. Single ribs are present, and towards the aperture the whorl height 
increases. 
 
Stratigraphic distribution: The taxon is usually recorded from the Oxfordian. 

 
 

Genus Larcheria TINTANT, 1961 

 
Larcheria schilli (OPPEL, 1863) 
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Pl. 16, Fig. 7 
 
1863 Pericphinctes schilli sp.nov. � OPPEL:pl. 65, fig. 7. 
1991 Larcheria schilli (OPPEL) - SCHLAMPP: 42, pl. 3, fig. 5. 
 
Material: 1 specimen from section (3) (S-92). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-6-92 63 36 30 38 17  

 
Description: Umbilicus wall vertical, whorl cross-section oval. The strong and coarse primaries 
divide at around two-thirds of flank height mainly into three secondaries which, together with 
intercalated ribs, cross the venter. The secondaries are thinner and fainter than the primaries. On 
the posterior part of the last visible whorl the primary ribs are denser than on the anterior. 
Towards the aperture shell width increases. 
 
Discussion: The present specimen closely resembles the holotype (OPPEL 1863: pl. 65, fig. 7) 
except that the primaries are slightly more distant. 
 
Stratigraphic distribution: Middle Oxfordian Transversarium Zone. 
 
 

Subfamily Ataxioceratinae BUCKMAN, 1921 
Genus Idoceras BURCKHARDT, 1906 

Subgenus Subnebrodites SPATH, 1925 
 

Idoceras (Subnebrodites) schroederi WEGELE, 1929 
Pl. 13, Figs. 6, 9 

 
1929 Idoceras schroederi sp. nov. � WEGELE: 77, pl. 9, figs. 5-6. 
1977 Idoceras schroederi WEGELE � KEUPP: 172, fig. 5. 
1994 Idoceras schroederi WEGELE � SCHLEGEMILCH: 71, pl. 26, fig. 2. 
1989 Idoceras (Subnebrodites) schroederi WEGELE � SCHAIRER: 104, pl. 7, figs. 1-8. 
 
Material: 3 specimens and 2 fragments from section (3) (S-8-82a-e). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-8-82a 77 41 30 10 21 43 
S-8-82b 73 45 32 18 24 46 
S-8-82c 57 44 32  19  

 
Description: Whorl cross-section high-oval. The primaries divide, except for some, at about two-
thirds of flank height into two prorsiradiate secondaries which, together with some intercalated 
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ribs, cross prorsiradiate over the venter. The ribbing is strong and relatively dense, on the inner 
whorls denser than on the outer whorls. There is a shallow, oblique constriction. 
 
Discussion: As the specimens are compressed they have a narrow venter. The present material is 
very similar to specimens studied by WEGELE (1929: 77) and SCHAIRER (1989: 104), but the 
specimens are somewhat thinner. According to SCHAIRER (1989: 104) Idoceras planula and I. 
laxevolutum have a wider whorl cross-section and are more evolute. Moreover I. planula is larger 
and I. minutum smaller. The specimen S-8-82 (Pl. 13, Fig. 6) exhibits lappets and is thereforea 
microconch. 
 
Stratigraphic distribution: Upper Oxfordian Planula Zone. 
 

Subfamily Passendorferiinae MELENDEZ, 1989 
Genus Passendorferia BROCHWICZ-LEWINSKI, 1973 

Subgenus Enayites BROCHWICZ-LEWINSKI & ROZAK, 1976 
 

Passendorferia (Enayites) sp. 
Pl. 16, Fig. 4 

 
Material: 1 fragment from section (2) (J-278a), 1 specimen and 5 fragments from section (3) (S-
8-93a-f). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-8-93a 37 49 27 28 22  
 
Description and remarks: Umbilical wall vertical, umbilical shoulder rounded, whorl cross-
section subrectangular. The primaries are strong and rectiradiate to prorsiradiate. They start at the 
umbilical margin and divide at around the venter shoulder into two secondaries which cross over 
the venter. Towards the aperture the ribbing is dense and strong. There are two prorsiradiate 
constrictions on the last visible whorl. 
 

Stratigraphic distribution: Upper Oxfordian. 
 
 

Genus Sequeirosia MELENDEZ, 1989 
Subgenus Gemmellarites MELENDEZ, 1989 

 
Sequeirosia (Gemmellarites) sp. 

Pl. 16, Fig. 3 

 
Material: 1 specimen from section (2) (J-276). 
 
Dimensions: 

 

 152



specimen D U% H% W% SR/2 PR/2 
J-6-276 58 45 31  30  

] 
Description and remarks: Umbilicus wall nearly vertical and low. The inner whorls are somewhat 
prorsiradiate. The dense and fine primaries divide usually at around three-fourth of flank height 
into two secondaries which cross the venter. There are four constrictions per whorl.  
 
Stratigraphic distribution: Lower Kimmeridgian. 
 
 

Genus Subdiscosphinctes MALINOWSKA, 1972 
 

Subdiscosphinctes sp. 
Pl. 16, Figs. 5-6, 8 

 
Material: 1 specimen and 1 fragment from section (2) (J-260, 264), 2 fragments from section (3) 
(S-125a-b). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
J-5-260 79 32 39 25 47  

 
Description and remarks: Umbilical wall vertical, whorl cross-section subrectangular, flank flat, 
and venter arched. The dense and prorsiradiate primaries start at the umbilical margin and divide 
at around two-thirds of flank height into two secondaries which, together with some simple ribs, 
cross the venter. 
 
Stratigraphic distribution: According to CARIOU et al. (1997: 82) Subdiscosphinctes occurs in the 
upper part of the Middle Oxfordian (Transversarium Zone, mainly Luciaeformis and Schilli 
subzones). The specimens mentioned by BEZNOSOV & MITTA (1995) appear to have come from 
the Upper Oxfordian Bimammatum Zone. 
 
 

Subfamily Aulacostephaninae SPATH, 1924 
Genus Sutneria ZITTEL, 1884 

 
 
________________________________________________________________________________________ 
 
EXPLANATION OF PLATE 16 
 
Fig. 1. Perisphinctes (Dichotomoceras) bifurcatus (QUENSTEDT) (S-6-66) from the Tooy-
Takhtehbashgheh section, Bifurcatus Zone. 
Fig. 2. Orthosphinctes (Ardescia) sp. (J-6-273) from the Golbini-Jorbat section, Platynota Zone. 
Fig. 3. Sequeirosia (Gemmellarites) sp. (J-6-276) from the Golbini-Jorbat section, Transversarium Zone. 
Fig. 4. Passendorferia (Enayites) sp. (S-8-93) from the Tooy-Takhtehbashgheh section, Oxfordian. 
Figs. 5-6, 8. Subdiscosphinctes sp. from the Tooy-Takhtehbashgheh section, Bimammatum Zone. 5. 
Specimen S-8-125b. 6. Specimen S-8-93. 8. Specimen S-8-125a. 
Fig. 7. Larcheria schilli (OPPEL) (S-6-92) from the Tooy-Takhtehbashgheh section, Transversarium Zone. 
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Sutneria eumela (D´ORBIGNY, 1847) 
Pl. 17, Figs. 3-6 

 
1847 Ammonites eumelus sp. nov. - D´ORBIGNY: 554, pl. 216, figs. 1-3. 
1979 Sutneria eumela (D´ORBIGNY) � SAPUNOV: 104, pl. 27, fig. 2. 
1979 Sutneria eumela (D´ORBIGNY) � ZEISS: 269, fig. 2/2, , fig. 3/1-13. 
1994 Sutneria (Enosphinctes) eumela (D´ORBIGNY) � SCHLEGELMILCH: 114, pl. 59, fig. 11. 
1998 Sutneria eumela(D´ORBIGNY)- SEYED-EMAMI et al.: 104, pl. 1, fig. 8. 
 
Material: 4 specimens from section (3), No. S-102-103, 105-106. 
 
Dimensions: 
 
specimen D U% H% W% PR/2 SR/2 
S-9-102 19 26 53 37 8 17 
S-9-103 27 37 44 22 10 21 
S-9-105 25 44 40 20 10 23 
S-9-106 25 36 40 24  23 

 
Description: Shell fairly involute, umbilical shoulder rounded. Primary ribs prorsiradiate, dense 
and slightly blunt at the umbilical margin, usually dividing into two rectiradiate to rursiradiate 
secondaries at around one-third of flank height with intercalatory ribs. The ribbing continues 
towards the venter. There are faint nodes at one-third of flank height. 
 
Discussion: The specimens S-9-103 and 106 are very compressed, specimen S-9-105 less so. 
Specimen S-7-105 exhibits trifurcate ribs and somewhat finer secondaries than the other 
specimens. 
 
Stratigraphic distribution: Lower Kimmeridgian. 

 
 

Sutneria lorioli ZEISS, 1979 
Pl. 17, Figs. 1-2 

 
1977 Sutneria eumela (D´ ORBIGNY)  � ZIEGLER: 64, pl. 5, fig.4. 
1979 Sutneria lorioli sp. nov. � ZEISS: 272, fig. 2 (1, 4-5). 
 
Material: 2 fragments from section (3) (S-100-101). 
 

Description: Shell nearly involute, umbilical shoulder rounded. The bullate and prorsiradiate 
primary ribs begin at the umbilical margin and end in nodes at one-third of flank height, from 
where they bifurcate. The secondaries are rursiradiate, especially towards the end of the last 
visible whorl, and continue towards the venter, but do not cross. Rarely, single intercalated ribs 
are present. 
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Discussion: The specimens from Iran resemble the holotype. The two fragments are compressed. 
They differ from Sutneria eumela (D´ORBIGNY, 1847) in having stronger and more rursiradiate 
ribs. Compared to Sutneria batalleri  they have radial and denser ribs. 
 

Stratigraphic distribution: According to ZEISS (1979) Sutneria lorioli occurs in the Lower-Middle 
Kimmeridgian. The present specimens come from the Lower Kimmeridgian. 
 
 

Subfamily Virgatosphinctinae SPATH, 1923 
Genus Sublithacoceras SPATH, 1925 

 
Sublithacoceras sp. 

Pl. 17, Fig. 7 

 
Material: 1 specimen from section (4) (CH-42). 

Dimensions: 
 

specimen D U% H% W% 
CH-7-42 58 19 21 7 

 
Description and remarks: Shell compressed, venter very narrow. The inner whorls are finely, 
densely and regularly ribbed with long secondaries. The primaries start at the umbilical margin 
and divide, except for a few, into two secondaries, which cross the venter, at around mid-flank. 
Stratigraphic distribution: Sublithacoceras is known from the upper part of the Lower Tithonian 
Penicillatum/Rothpletzi Zone (= Semiforme/Verruciferum Zone + Fallauxi Zone, Richteri 
Subzone; GEYSSANT 1997: 99). The present specimen comes from the Richteri Zone. 
 
 

Genus Phanerostephanus SPATH, 1950 
 

Phanerostephanus subsenex SPATH, 1950 
Pl. 18, Figs. 6, 8 

 
1950 Phanerostephanus subsenex sp. nov. � SPATH: 105, pl. 6, fig. 15, pl. 7, figs. 5-7. 
1992 Phanerostephanus subsenex SPATH � HOWARTH: pl. 1, figs. 7-8. 
 
Material: 6 specimens and 2 fragments from section (4) (CH-6-12-16, 33-35). 

 
Dimensions: 
 

specimen D U% H% W% PR SR 
CH-6-13(body whorl) 107 41 33 25 10  
CH-6-14(body whorl) 83 42 31  17  
CH-6-15(body whorl) 72 40 33 29 12  
CH-6-16 (body whorl) 67 36 37 31 16  
CH-6-33 62 43 34 26 25 57 
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CH-6-35 59 41 32  25 54 
 
Description: Shell relatively evolute, whorl cross-section little higher than wide and oval, flank 
nearly flat, venter arched, umbilical wall nearly vertical, and umbilical margin broadly rounded. 
The ribbing on the inner whorls consists of regular, relatively dense and prorsiradiate ribs, 
starting at the seam and bifurcating near the outer part of the flank, with few intercalatory ribs. 
Close to the body whorl the ribs become coarser and distant and split into three to four secondary 
ribs. Towards the outer whorls, the primary ribs rapidly give way to prorsiradiate, irregular 
bullate ribs starting at the umbilical margin and vanishing about mid-flank. At this stage no 
secondary ribs are developed and the venter is smooth. Some of the primary ribs may continue 
towards the venter. A few constrictions can be seen. The body chamber seems to occupy about 
four-fifth of the outer whorl. 
 
Discussion: The large specimen CH-6-13 is fully grown with D=107 mm at the end of the body 
whorl. It closely resembles the holotype figured by SPATH (1950: pl. 7, fig. 5). 
Stratigraphic distribution: According to SPATH (1950) Phanerostephanus subsenex occurs in the 
upper part of the Lower Tithonian to lower part of the Upper Tithonian of Kurdistan (northern 
Iraq). The present specimens come from the Lower Tithonian because at the top of its 
stratigraphic range Ph. subsenex co-occurs with abundant Richterella richteri which indicates 
Lower Tithonian (CECCA 1986). Therefore, Ph. subsenex is older than R. richteri. 

 
 

Phanerostephanus sp. A 
Pl. 17, Fig. 12, Pl. 18, Fig. 2 

 
Material: 4 specimens and 2 fragments from section (4) (CH-6-10a-d, 32a-b). 
 
Dimensions: 
 
__________________________________________________________________________ 
 
EXPLANATION OF PLATE 17 
 
Figs. 1, 2. Sutneria lorioli (ZEISS) from the Tooy-Takhtehbashgheh section, Eudoxus Zone. 1. Specimen 
S-9-100. 2. Specimen S-9-101, x1.5. 
Figs. 3-6. Sutneria eumela (D´ORBIGNY) from the Tooy-Takhtehbashgheh section, Kimmeridgian. 3. 
Specimen S-9-106. 4. Specimen S-9-105. 5. Specimen S-9-102. 6. Specimen S-9-103, x1.5. 
Fig. 7. Sublithacoceras sp. (CH-7-42) from the Chaman Bid section, Penicillatum/Rothpletzi Zone. 
Figs. 8, 10, 11. Phanerostephanus sp. B from the Chaman Bid section, Lower Tithonian. 8. Specimen CH-
6-25a, with body chamber. 10. Specimen CH-6-26a. 11. Specimen CH-6-27, with body chamber. 
Fig. 9. Phanerostephanus sp. C (CH-6-23) from the Chaman Bid section, Lower Tithonian. 
Fig. 12.Phanerostephanus sp. A (CH-6-10a) from the Chaman Bid section, Lower Tithonian. 
Fig. 13. Nothostephanus sp. (Ch-6-9a) from the Chaman Bid section, Lower Tithonian. 
Fig. 14. Nannostephanus cf. subcornutus (SPATH) (CH-6-13b) from the Chaman Bid section, Lower 
Tithonian. 
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specimen D U% H% W% PR SR 
CH-6-32a 50 44 34 28 26 54 
CH-6-10a 48 40 33 25 25  

 
Description and remarks: Shell relatively evolute with ovate whorl cross-section, low and 
rounded umbilicus, flat flank, and arched venter. The ribbing is slightly prorsiradiate, fine and 
sharp. The primaries begin at the umbilical margin and divide usually into two secondaries near 
mid-flank and cross the venter. 
 
Stratigraphic distribution: Lower Tithonian. 
 
 

Phanerostephanus sp. B 
Pl. 17, Figs. 8, 10, 11 

 
Material: 5 specimens and 8 fragments from section (4) (CH-25a-e, 26a-h). 
 
Dimensions: 
 

specimen D U% H% W% PR SR 
CH-6-25a (body whorl) 54 44 35 28 28 58 
CH-6-26a (body whorl) 55 40 36 28 28  

 
Remarks: Shell relatively evolute with high-ovate whorl cross-section, low and rounded 
umbilicus, flat flank, and arched, broad venter. The ribbing is slightly prorsiradiate and coarse. 
The primaries begin at the umbilical margin and split mainly into two, rarely three, secondaries at 
around two-thirds of flank height, which cross the venter. There are four prorsiradiate, deep 
constrictions on the last whorl. The body chamber seems to occupy about four-fifth of the outer 
whorl. Phanerostephanus sp. B differs from Phanerostephanus sp. A in having constrictions and 
relatively coarse ribs. 
 
Stratigraphic distribution: Lower Tithonian. 
 

Phanerostephanus sp. C 
Pl. 17, Fig. 9 

 
Material: 2 specimens from section (4) (CH-22-23). 
 
Dimensions: 
 

specimen D U% H% W% PR SR 
CH-6-22 52 33 40 37 26 55 
CH-6-23 54 33 39 31 28 61 

 
Description: Shell relatively evolute with an ovate whorl cross-section which is higher than 
broad. Venter rounded and arched. Primary ribs dense and prorsiradiate. They start at the 
umbilical margin and divide into two or three dense secondaries at around two-thirds of flank 
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height and continue towards the venter. There are three prorsiradiate constrictions on the last 
visible whorl. 
 
Discussion: The present specimens closely resemble Phanerostephanus intermedius (SPATH 
1950) but as inner whorls and umbilical area cannot be observed, it is better to keep them 
informally as Phanerostephanus sp. C. Phanerostephanus sp. C differs from Phanerostephanus 
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Dimensions: 
 

sp. A and B in being more inflated and more involute. 
 
Stratigraphic distribution: Lower Tithonian. 
 
 
 

Genus Nothostephanus SPATH, 1950 
Nothostephanus sp. 

Pl. 17, Fig. 13; Pl. 18, Fig. 1 

 
Material: 1 specimen and 1 fragment from section (4) (CH-9a-b). 
 
Dimensions: 
 

specimen D U% H% W% PR SR 
Ch-6-9a 50 30 44  28 56 

 
Description: Shell fairly involute with ovate whorl cross-section and nearly flat flank. The 
ribbing is prorsiradiate, regular, and dense. The primaries begin at the umbilical margin and 
divide into two and rarely into three secondaries at around two-thirds of flank height. Some ribs 
remain simple. 
 
Discussion: With regard to its dense ribbing, increasing height on the last visible whorl and 
nearly involute coiling the specimens fit into Nothostephanus. This genus is connected with 
Phanerostephanus by transitions. 
 
Stratigraphic distribution: Nothostephanus sp. co-occurs with Phanerostephanus subsenex in the 
Lower Tithonian. 
 
 

Genus Nannostephanus SPATH, 1950 
Nannostephanus cf. subcornutus SPATH, 1950 

Pl. 17, Fig. 14, Pl. 18, Fig. 3 

 
1950 Nannostephanus subcornutus sp. nov. � SPATH: 111, pl. 10, figs. 7-10. 
1992 Nannostephanus subcornutus SPATH � HOWARTH: pl. 1, figs. 3-4. 
 
Material: 2 specimens from section (4) (13a-b). 
 



specimen D U% H% W% PR SR 
CH-6-13a 49 43 35  17  
CH-6-13b 25 52 24 36 16 32 

 
Description: Shell evolute with approximately rectangular whorl cross-section, rounded umbilical 
shoulder, nearly vertical umbilical wall, and broad rounded venter. The ribbing on the inner 
whorls is fine, but coarse, strong and distant on the middle and outer whorls. The prorsiradiate 
primaries begin at the umbilical margin and end at faint tubercles near the venter shoulder, from 
where they bifurcate. The prorsiradiate ribbing continues towards the venter. 
 
Discussion: The specimens have slightly denser ribs than the holotype figured by SPATH (1950: 
pl. 10, figs. 7-10). 
 
Stratigraphic distribution. Nannostephanus cf. subcornutus co-occurs with Phanerostephanus 
subsenex in the Lower Tithonian. 
 
 

Family Ataxioceratidae BUCKMAN, 1921 
Subfamily Lithacoceratinae ZEISS, 1968 

 
Richterella richteri (OPPEL, 1865) 

Pl. 18, Figs. 4-5, 7, Pl. 19, Figs. 1-3, 6-8 
 
1865 Ammonites Richteri sp. nov. � OPPEL: 556. 
1889 Perisphinctes Richteri (OPPEL) � BOGDANOWITCH: 175, pl. 4, figs. 1-2. 
1979 Richterella richteri (OPPEL) � SAPUNOV: 136, pl. 40, fig. 7. 
1986 Richterella richteri (OPPEL) � CECCA: pl. 1, figs. 1-2, 4-5, 7-8, 10-12. 
1993 Richterella richteri (OPPEL) � SCHAIRER: 41, pl. 3, fig. 3. 
1999 Richterella richteri(OPPEL )- SCHAIRER et al.: 27, pl. 2, figs. 3-6. 
 
Material: 16 specimens and 75 fragments from section (4), (CH-37-39, 44-45, 51-60, 65-141), 1 
specimen and 3 fragments from section (2) (J-7-293, 294a-c). 
 
Dimensions:  
 
___________________________________________________________________________________________ 
 
EXPLANATION OF PLATE 18 
 
Fig. 1. Nothostephanus sp. (Ch-6-9b) from the Chaman Bid section, Lower Tithonian, x1.5. 
Fig. 2. Phanerostephanus sp. A (CH-6-9) from the Chaman Bid section, Lower Tithonian. 
Fig. 3. Nannostephanus cf. subcornutus (SPATH) (CH-6-13a) from the Chaman Bid section, Lower 
Tithonian. 
Figs. 4-5, 7. Richterella richteri (OPPEL) from the Chaman Bid (4, 7)and Golbini-Jorbat (5) sections, 
Fallauxi Zone. 4. Specimen CH-7-38. 5. Specimen J-7-293. 7. Specimen CH-7-44. 
Figs. 6, 8. Phanerostephanus subsenex (SPATH) with body chamber from the Chaman Bid section, Lower 
Tithonian. 6. Specimen CH-6-13. 8. Specimen CH-6-14. 
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specimen D U% H% W% SR PR 
J-7-293 69 41 36 14 27 58 
CH-7-38 61 31 39 15 23  
CH-7-53 55 35 40 15 28 60 
CH-7-37 52 38 35 15 22 44 
CH-7-39 52 36 35 13 22 49 
CH-7-44 47 34 38 13 24 44 
CH-7-45 48 37 38 12 26 51 
CH-7-52 40 40 38 15 20 40 
CH-7-51 50 30 40 12 22 44 
CH-7-55 46 37 37 11 22 44 
CH-7-57 45 31 40 13 26 54 
CH-7-54 44 34 41 18 24 48 
CH-7-56 37 32 43 13 23 46 
CH-7-60 40 30 43 12 22 45 
CH-7-58 28 36 39 21 17 32 
CH-7-59 29 38 38 17 16  

 
Description: Shell evolute with high and compressed oval whorl cross-section, rounded umbilical 
margin, and nearly vertical umbilical wall. The ribbing is relatively dense, regular, fine, and 
slightly rectiradiate. The primary ribs begin at the umbilical margin and divide usually into two 
(rarely into three) falcoid and prorsiradiate secondaries at around mid-flank to two-thirds of flank 
height, from where they continue towards the venter. In a few cases the ribs remain single. There 
are one or two intercalatory ribs that begin at the mid-flank. 
 
Discussion: The specimens can be compared with the material described and figured by CECCA 
(1986). The specimens J-7-293 (Pl. 18, Fig. 5) and CH-7-37 (Pl. 19, Fig. 1) have coarser and 
stronger ribs than the other specimens. For this reason they are referred to Richterella richteri 
with reservation. Some of the specimens, e.g. J-7-293 and CH-7-37, have only bifurcating ribs 
whereas others, such as specimen CH-7-44 and 45, have mainly bifurcating and rarely single ribs. 
Yet other specimens such as CH-8-96 have mainly bifurcating and rarely trifurcating ribs. There 
is another difference between the present specimens in that the secondaries start at mid- flank in 
some of them (e.g. CH-7-69) and at around two-thirds of flank height in some others (e.g. CH-7-
37, 44). 
 
Stratigraphic distribution: Lower Tithonian Fallauxi Zone (OLORIZ 1978; CECCA 1986), Richteri 
Subzone (GEYSSANT 1997: 98). 
 
 

Family Aspidoceratidae ZITTEL, 1895 
Subfamily Peltoceratinae SPATH, 1924 

Genus Parawedekindia SCHINDEWOLF, 1925 
 

Parawedekindia callomoni SAPUNOV, 1979 
Pl. 19, Fig. 5 
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1979 Parawedekindia callomoni sp. nov. � SAPUNOV: 154, pl. 47, fig. 5. 
 
Material: 1 specimen from section (3) (S-58). 
 
Dimensions: 
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specimen D U% H% W% PR/2 SR/2 
S-3-58 83 45 34  21 35 

 
Description and remarks: Umbilical wall vertical. Primary ribs strong and coarse, dividing near 
umbilical margin into two convex secondaries that cross straight over the venter. The ribs on 
inner whorls are finer than those on outer whorls. The present species is easily distinguished from 
other species of the genus by its fine and dense ribs on the inner whorls. The specimen is slightly 
smaller than the holotype (SAPUNOV 1979: pl. 47, fig. 5). 
 
Stratigraphic distribution: According to SAPUNOV (1979: 154) Parawedekindia callomoni occurs 
in the ?Lower or ?Middle Oxfordian. However, the present specimen comes from the ?Upper 
Callovian. 
 

 
 

Parawedekindia stephanovi SAPUNOV, 1979 
Pl. 19, Fig. 4 

 
1979 Parawedekindia stephanovi sp. nov. � SAPUNOV: 156, pl. 48, fig. 2. 
 
Material: 1 specimen from section (3) (S-118). 
 
Dimensions: 
 

specimen D U% H% W% PR/2 SR/2 
S-4-118 56 47 31   27 

 
Description: Umbilical wall vertical, whorl cross-section oval, venter relatively narrow. The 
primaries start at the umbilical margin. Some of them divide near the umbilical margin into two 
slightly rursiradiate secondaries, other ribs do not divide and cross over the venter. The ribs on 
inner whorls are finer than those on outer whorls. On inner whorls the primaries divide at around 
mid-flank. 
 
Discussion: The specimen is slightly smaller than the holotype, and differs from Parawedekindia 
callomoni in having distant ribs and a smaller height/width ratio. 
 
Stratigraphic distribution: Oxfordian. 
 
 

Genus Epipeltoceras SPATH, 1924 



Epipeltoceras cf. berrense (FAVRE, 1876) 
Pl. 20, Fig. 4 

 
1876 Ammonites (Peltoceras) berrensis sp. nov.� FAVRE: 59, pl. 3, fig. 11, pl. 4, fig. 8. 
1994 Epipeltoceras berrense (FAVRE)  - SCHLEGELMILCH: 67, pl. 23, fig. 9. 
 
Material: 1 specimen from section (3) (S-69). 
 
Description and remarks: The ribbing is simple, strong, and radial. There are distinct rounded 
tubercles at the venter shoulder. The venter is smooth and broad. The present specimen closely 
resembles the holotype figured by FAVRE (1876: pl. 3, fig. 11), but differs slightly in having 
dense ribs. Epipeltoceras berrense occurs in the Middle Oxfordian. 
 
 

Genus Peltoceras WAAGEN, 1871 
 

Peltoceras  sp. 
Pl. 20, Fig. 1 

 
Material: 1 specimen from section (3) (S-117). 
 
Dimensions: 
 

specimen D U% H% W% 
S-3-117 43 37 35 35 

 
Description and remarks: The poorly preserved specimen has a distinctly rectangular whorl 
cross-section and a broad venter. There are spines at the venter shoulder. The inner whorls are 
depressed and carry fine ribs. 
 
Stratigraphic distribution: Upper Callovian to Lower Oxfordian. 
 
 

Subfamily Aspidoceratinae ZITTEL, 1895 
Genus Pseudowaagenia SPATH, 1931 

 
_____________________________________________________________________________ 
 
EXPLANATION OF PLATE 19 
 
Figs. 1-3, 6-8. Richterella richteri (OPPEL) from the Chaman Bid section, Fallauxi Zone. 1. Specimen CH-
7-37. 2. Specimen CH-7-36. 3. Specimen CH-7-45. 6. Specimen CH-7-39. 7. Specimen CH-7-40, a 
questionable macroconch. 8. Specimen CH-7-43, macroconch. 
Fig. 4. Parawedekindia stephanovi (SAPUNOV) (S-4-118) from the Tooy-Takhtehbashgheh section, 
Oxfordian. 
Fig. 5. Parawedekindia callomoni (SAPUNOV) (S-3-58) from the Tooy-Takhtehbashgheh section, ?Lower 
or ?Middle Oxfordian. 
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Pseudowaagenia tietzei NEUMAYR, 1871 

Pl. 20, Fig. 2 
 
 
cf 1871 Aspidoceras Tietzei nov. sp. � NEUMAYR: 374, pl. 18, figs. 8-9. 
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specimen D U% H% W% PR/2 SR/2 
S-6-70 44 38 36 19 13  

1907 Aspidoceras Tietzei NEUMAYR � OPPENHEIMER: 242, pl. 2, fig. 18. 
 
Material: 1 specimen from section (2) (J-262). 
 
Dimensions: 
 

specimen D U% H% W% 
J-9-262 63 38 38  

 
Description: There are rounded tubercles close to the umbilical margin and venter shoulder. The 
ventral tubercles are slightly stronger than the lateral tubercles. The venter is fairly narrow. 
The Iranian specimen can be compared with the specimen figured by OPPENHEIMER (1907: 242, 
pl. 2, fig. 18) in having rounded tubercles at the umbilical margin and venter shoulder. It has finer 
ribs than the holotype of NEUMAYR (1871: 374, pl. 18, figs. 8-9). 
 
 

Genus Physodoceras HYATT, 1900 
 

Physodoceras sp. 
Pl. 20, Fig. 5a-b 

 
Material: 3 fragments from section (3) (S-106a-c). 
 
Description and remarks: Shell small, poorly preserved. There are spines at the umbilical margin 
and at mid-flank flank, and also fine ribs that start from the spines at the umbilical margin. The 
spines at the umbilical margin are more numerous and smaller than spines at mid- flank. 
 
Stratigraphic distribution: Lower to Middle Kimmeridgian. 
 
 

Subfamily Euaspidoceratinae SPATH, 1931 
 

Extrenodites sp. 
Pl. 20, Fig. 6a-b 

 
Material: 1 specimen from section (3) (S-6-70). 
 
Dimensions: 
 



 
Description and remarks: Umbilicus and venter fairly narrow. Ribbing simple, strong, distant, 
coarse, and rectiradiate. The ribs terminate in distinct tubercles on the venter. The ribs on the 
inner whorls are denser and fainter than those on the outer whorls. 
 
Stratigraphic distribution: Middle Oxfordian. 
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Genus Euaspidoceras SPATH, 1931 
 

Euaspidoceras hypselum (OPPEL, 1863) 
Pl. 20, Fig. 3 

 
1863 Ammonites hypselum sp. nov. � OPPEL : 229, pl. 64, fig. 2. 
1887 Ammonites perarmatus � QUENSTEDT : 886, pl. 96, fig. 1. 
1979 Euaspidoceras hypselum (OPPEL) � SAPUNOV : 148, pl. 45, fig. 2, pl. 46, fig. 1. 
1991 Euaspidoceras (Euaspidoceras) hypselum (OPPEL) � SCHLAMPP: 75, pl. 24, fig. 3. 
1994 Euaspidoceras hypselum (OPPEL) - SCHLEGELMILCH: 120, pl. 63, fig. 1. 
 
Material: 1 specimen from section (2) (J-5-261). 
 
Dimensions: 

specimen D U% H% W% N  
J-5-261 72 42 35 33 11  

 
Description and remarks: Shell evolute with nearly vertical umbilical wall, rectangular whorl 
cross-section, and broad venter. There are rounded tubercles close to the umbilical margin and 
venter shoulder. The tubercles are stronger and larger on the anterior part than posterior part of 
the last visible whorl. The ribs are faint on the flank and unknown on the venter. 
The present specimen differs from other species by its rounded and strong tubercles and the 
rectangular whorl cross-section. 
 
Stratigraphic distribution: Lower part of the Upper Oxfordian Bimammatum Zone. 
 
___________________________________________________________________________ 
 
EXPLANATION OF PLATE 20 
 
Fig.1. Peltoceras sp. (S-3-117) from the Tooy-Takhtehbashgheh section, Upper Callovian. 
Fig. 2. Pseudowaagenia tietzei (NEUMAYR) (J-9-262) from the Golbini-Jorbat section, Oxfordian. 
Fig. 3. Euaspidoceras hypselum (OPPEL) (J-5-261) from the Golbini-Jorbat section, Bimammatum Zone. 
Fig. 4. Epipeltoceras cf. berrense (FAVRE) (S-5-69) from the Tooy-Takhtehbashgheh section, Middle 
Oxfordian. 
Fig. 5. Physodoceras sp. from the Tooy-Takhtehbashgheh section, Lower to Middle Kimmeridgian. 5a. 
Specimen S-9-106a. 5b. Specimen S-9-106b, x1.5. 
Fig. 6. Extrenodites sp. (S-6-70) from the Tooy-Takhtehbashgheh section, Middle Oxfordian. 
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Palaeobiogeography 

 

 

Biozonation of the Middle and Upper Jurassic sedimentary sequences is fully based on 

ammonites, which are abundant in the Jurassic rocks of the study area and thus are the ideal tool 

for reconstructing palaeobiogeographic relationships. 

In general, two bioprovinces have been recognized during the Jurassic period (e.g. ENAY & 

CARIOU 1997): 

1- the Boreal bioprovince in the north and 

2- theTethyan bioprovince at low latitudes. 

The difference is related to the latitude and resulting differing climatic conditions. Since the 

middle Liassic three faunal assemblages appears gradually in the northern hemisphere (e.g.     

ENAY & CARIOU 1997): 

1- A Boreal faunal assemblage in north, 

2- a Subboreal faunal assemblage, usually known as northwest European fauna, and 

3- a Mediterranean faunal assemblage in the western Tethys. 

At the beginning of Middle Jurassic differences between and within the two bioprovinces 

increased. As a result, two ecoprovinces within the nektic faunas of the Mediterranean area were 

recognized by (e.g. ENAY & CARIOU 1997) which apparently were controlled by water depth: 

1- The Sub-Mediterranean province, including middle-cratonic and epicontinental platform 

basins of southern Europe, and 

2- the Mediterranean province, which includes the fauna of the continental slope margin and that 

of deep sea areas. 

 

ARKELL (1956) remarked that a fauna collected by WHITE  from the Dalichai Formation could 

have come from the Zigzag Zone anywhere in Europe. From south-centeral Iran near Kerman, 

SEYED-EMAMI (1971) described an ammonite fauna identical with that know from northwestern 

Europe. KENNEDY & COBBAN (1976) recognized two types of faunistic function, one 

gradational the other one abrupt. The latter type is interpreted as indicative of a plate suture. The 

Zagros Mountains are cited by them as an example of an abrupt faunal discontinuity. WHEELER 

et al. (1990) reported that palaeobiogeographic data provided by the dinoflagellate cysts and 

angiosperm pollen recovered from the Lower Jurassic Pol-e-Dochtar Formation was compared 
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with the published records of plant fossils from the Shemshak coals and the ammonite faunas 



from the Dalichai Formation. The cyst and pollen grain data strongly supports the evidence 

provided by the other fossil groups that northern and central Iran were intimately associated 

with the Laurasian land mass. 

 

Disscussion 

The Upper Bajocian-Tithonian ammonite faunas the NNE Iran are mostly of Submediterranean 

affinity, but elements of Subboreal, Mediterranean, and Ethiopian provinces are occasionally 

intermingled. Among the 30 genera only a few can be regarded as belonging to the so-called 

Subboreal, Mediterranean or Ethiopian provinces. In order to unravel the origin of the faunal 

elements and their migration routes, the relationship of the ammonite fauna of Iran to that of 

other regions was analysed. On the whole, at the species level the Toarcian to early Bajocian 

ammonite faunas of northern and central Iran show a close relationship to that of northwestern 

Europe (SEYED-EMAMI 1988, 2001). A characteristic feature of this fauna is the scarcity of 

Phylloceratidae (accounting for less than 1% up to 3%) and the total absence of Lytoceratidae 

family. In contrast, from the Late Bajocian to Oxfordian Phylloceratidae account for more than 

50% of the ammonites fauna in the studied sections (Fig. 5.1). This feature can be explained by 

differing depth preferences of the groups, because in central and northern Iran very shallow 

water conditions prevailed during the Aalenian to Early Bajocian (Shemshak Sea). As a result of 

the Late Bajocian sea level rise following the Mid-Cimmerian tectonic event (HALLAM 1988, 

JACQUIN et al. 1998) fairly deep marine environments were established especially in the Alborz 

and Koppeh Dagh basins ((Dalichai and Chaman Bid formations, respectively).The dominating 

ammonites inhabiting these basins show a clear relationship to the Submediterranean province 

(SEYED-EMAMI et al. 1985, 1989, 1991, 1994, 1995, 1996, 2001). This is supported by the 

occurrence of Submediterranean ammonites such as Garantiana, Macrocephalites, 

Morphoceras, Pachyceras, Larcheria, Orthosphinctes, Dichotomoceras and Richterella and 

some cosmopolitan taxa such as Cadomites, Oxycerites, Taramelliceras, Hecticoceras, and 

Reineckeia (Fig. 5.1, 2). Moreover, palaeogeographic reconstructions place the Iranian platform 

at a latitude of 30° N during the Jurassic, which is equivalant to European areas situated at the 

southern margin of Eurasia (e.g. ENAY & CARIOU 1997). 
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Fig. 5.1. Relative abundances of ammonite families at the studied sections from the Bajocian to the 

Tithonian. 

 

 

Tithonian (nsp=144)

Perisphinctidae
29%

Ataxioceratidae

63%

Oppeliidae
6%

Haploceratidae
2%

Bajocian (nsp=176)

Sphaeroceratid
ae

27%

Parkinsoniidae
52%

Perisphinctidae
14%

Phylloceratidae
3%

Spiroceratidae
2%

Stephanocerati
dae
2%

Kimmeridgian (nsp=32)

Phylloceratidae
29%

Perisphinctidae
50%

Aspidoceratida
e

13%

Oppeliidae
8%

Callovian (nsp=240)

Phylloceratidae
40%

Perisphinctidae
24%

Pachyceratidae
1%

Macrocephalitid
ae
2%

Tulitidae
1%

Sphaeroceratid
ae
2%

Oppeliidae
14%

Reineckeiidae
17%

Oxfordian (nsp=133)

Phylloceratidae
53%

Perisphinctidae
29%

Aspidoceratida
e

5%

Haploceratidae
3%

Oppeliidae
9%

Cardioceratidae
1%

Bathonian (nsp=51)

Phylloceratidae
28%

Oppeliidae
12%

Stephanocerati
dae
12%

Sphaeroceratid
ae

16%

Perisphinctidae
10%

Morphoceratida
e

12%

Tulitidae
10%



At the type section of the Chaman Bid Formation several ammonite genera and species are 

recorded from Iran for the first time. These include Phanerostephanus, Nothostephanus, 

Nannostephanus, Pseudolissoceras, Glochiceras, and Oxylenticeras (Fig. 5.1, 2).They were  

described for the first time by SPATH (1970) from northern Iraq and show a close relationship to 

the Ethiopean Province. 

Some taxa from the Dalichai Formation at Tooy belong to the Western Tethys Province 

(Sequeirosia and Passendorferia) or Subboreal Province (Cardioceras). It is remarkable that, 

besides some cosmopolitan ammonites, there is no direct connection with faunas from 

southwestern Iran (south Tethys), western India and the southern Tethys in general (e.g. 

KRISHNA 1983, 1987, CARIOU et al. 1990). Thus the majority of genera in the study area are of 

Submediterranean origin, but some are members of the Subboreal, Submediterranean and 

Ethiopean provinces.  

The existence of these �exotic� taxa can be explained by three factors: 1- Active rift systems of 

that time establishing new marine connections (SEYED-EMAMI et al. 2001). 2- A change in 

ecological conditions and considerable increase of sea-level of the sedimentary basins (ENAY & 

CARIOU 1997) due to a progressive eustatic rise in sea level during Middle and Upper Jurassic. 

Thus the influence of ammonites from the Ethiopean and Subboreal provinces (in different age) 

in the study area was greatest during the maximum transgression from the Oxfordian to the early 

Tithonian. 3-The co-occurrence of Subboreal, Submediterranean and Ethiopean ammonites in 

the Oxfordian to early Tithonian in northeastern Iran can be explained by the presumed 

palaeocurrent direction (SEYED-EMAMI et al. 2001). Therefore, ammonite palaeobiogeography 

may be approached in three major ways. The first describes the distributions of taxa or groups of 

taxa without ecological or historical consideration. The second ecological causal approach. This 

approach consists of mapping the is the relative abundance of the different taxa constituting the 

natural communities and later comparing the results with palaeogeographical data in order to 

determine the main ecological affinities of the taxa. The third historical causal approach has 

been used occasionally to explain the main palaeogeographical causes of individualisation of the 

major biotas (DOMMERGUES & MARCHAND, 1988). 
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Conclusions 
 

(1) Base and top of the Dalichai and Chaman Bid formations are diachronous at the studied 

sections. For instance, the age of the top of the formation is Callovian at the Dalichai section, 

Early Tithonian at the Golbini section, Middle Kimmeridgian at the Tooy section, and Early 

Tithonian at the Chaman Bid section. 

 

(2) Thickness of the formations increases towards the east: The thickness of the Dalichai and 

Chaman Bid formations at the Dalichai, Golbini and Tooy sections are 97 m, 449 m and 567 m, 

respectively. The thickness of the Lar and Mozduran formations is 414 m at Jorbat and 1092 m 

and the Takhtehbashgheh section, respectively. 

 

(3) The Dalichai, Chaman Bid, Bashkalateh and Kashafrud formations laterally grade into each 

other. The Dalichai Formation is mainly composed of carbonates (limestone, marl, silty marl), 

the Chaman Bid Formation contains, in addition, some sandstone intercalations, and the 

Bashkalateh and Kashafrud formations of the Koppeh Dagh are siliciclastic units. 

 

(4) There is some evidence of Mid-Cimmerian tectonic movements in the study area. Thus, the 

contact between the Shemshak and Chaman Bid formations at Tooy is an angular unconformity 

and at Golbini there is a relict conglomerate at the top of the Shemshak Formation. 

 

(5) Some of the ammonite genera and species of the studied stratigraphic interval are recorded 

for the first time from Iran. They include Spiroceras cf. orbignyi, Spiroceras annulatum, 

Pseudolissoceras zitteli, Hecticoceras (Putealiceras) metomphalum, Ochetoceras marantianum, 

Taramelliceras (Taramelliceras) cf. kiderleni, Oxylenticeras cf. lepidum, Cadomites 

(Polyplectites) cf. dorni, Sphaeroceras tutthum, Macrocephalites (Macrocephalites) jacquoti, 

Garantiana (Orthogarantiana) cf. densicostata, Morphoceras egrediens, Rehmannia 

(Loczyceras) segestana, Reineckeia (Tyrannites) convex, Reineckeia (Reineckeia) aff. polycosta, 

Pachyceras lalandei, Cardioceras praecordatum, Microbajocisphinctes sp., Geyssantia 

geyssanti, Larcheria schilli, Passendorferia sp., Sequeirosia sp., Phanerostephanus subsenex, 

Nothostephanus sp., Nannostephanus cf. subcomutus, Parawedekindia callomoni and 

Physodoceras sp. etc.. 
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(6) Based on their stratigraphic position, Pseudolissoceras zitteli, Glochiceras sp., Oxylenticeras 

cf. lepidum, Phanerostephanus subsenex, Nothostephanus sp., Phanerostephanus sp., and 

Nannostephanus cf. subcornutus occur in the Early Tithonian. This is in contrast with the late 

Early Tithonian and the early Late Tithonian age proposed by SPATH (1970). 

 

(7) The Middle and Upper Jurassic ammonite fauna of the northern and northeastern Iran is very 

similar to the ammonite assemblages of the Northwest European and Submediterranean faunal 

provinces. 

 

(8) The Dalichai and Chaman Bid formations consist of slope and basin sediments, the Lar and 

Mozduran formations of and tidal flat, lagoon and margin barrier sediments. 

 

(9) The Chaman Bid and Dalichai formations represent slope and basinal environments. 

Characteristic facies are alternations of argillaceous mudstone to skeletal packstone with marl. 

The Mozduran and Lar formations represent more carbonate platform environments (sometime 

especially in the lower part the Mozduran and Lar formations represting slope enviroment) with 

peritidal, lagoonal, and barrier facies belts in close neighbourhood to the basinal sediments of 

the Chaman Bid and Dalichai formations. This is demonstrated by the presence of calciturbidites 

within the carbonates of the Chaman Bid and Dalichai formations. These calciturbidites 

originated at the margins of the carbonate platform and reflect shedding of platform material 

during sea-level highstand. 
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