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Abstract The carbonate succession of the Cenomanian-Turonian Sarvak Formation SW Iran, Zagros Zone contains a 

diverse assemblage of (larger) benthic foraminifera, such as alveolinids, orbitolinids and others. Two new taxa are 

described herein as Pseudocyclammina sarvakensis sp. nov. and Pseudotextulariella brevicamerata sp. nov. They are 

generally not frequently observed (likely biased through a stratigraphic or facies control) as other most common taxa 

found in the Sarvak Fm. They are herein reported from the Tang-e Darbast (type-locality of both species) and Shah-

neshin surface sections, and also from the Arman well-1 subsurface section, Fars area and Abadan Plain, respectively 

in the parts referred to the middle Cenomanian. The Tang-e Darbast section also represents the type-locality of Iraqia 

ultima Yazdi-Moghadam & Schlagintweit and Simplorabanitina simplex Consorti, Schlagintweit & Yazdi-

Moghadam. Pseudocyclammina sarvakensis and Pseudotextulariella brevicamerata are further elements of the so-

called ‘Nezzazata-alveolinid’ assemblage zone. 
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INTRODUCTION 

 

During the (late) Cenomanian, (sub)tropical carbonate 

platforms had a wide distribution in the peri-Neotethys 

realm that, depending on the latitudinal belt considered, 

even exceeded that of the (early) Aptian Urgonian-type 

platforms (Philipp, 2003). These neritic Cenomanian car-

bonates were extremely rich in larger benthic foraminif-

era (LBF) with assemblages consisting of orbitolinids, 

alveolinids, nezzazatids, cuneolinids, chrysalidinids, 

praerhapydioninids, and others (e.g. Henson, 1948; 

Sampò, 1969; Moullade et al., 1985; Schroeder & Neu-

mann, 1985; Whittaker et al., 1998; Consorti et al., 2015, 

2022; Yazdi Moghadam & Schlagintweit, 2021, 2022). 

With respect to the Phanerozoic diversity of agglutinated 

taxa, the Cenomanian stands alongside the Holocene as 

the stage with the maximum number of reported taxa 

(Kaminski et al., 2008) (Fig. 1). The same curve also 

shows the sharp decline at the Cenomanian-Turonian 

boundary associated with the severe extinction event re-

lated to palaeoenvironmental disturbances caused by 

Oceanic Anoxic Event (OAE) 2 (see Parente et al., 2008, 

for details). The Cenomanian also represents the stage 

that contains “the largest number of genera that possess 

stratigraphic ranges restricted to a single stage”, so-called 

singletons (Kaminski et al., 2008, p. 10).  

In Iran, the Cenomanian-Turonian Sarvak Formation rep-

resents the most prolific regional oil reservoir, second 

only to the Oligo-Miocene Asmari Formation, deposited 

on a carbonate platform that was located on the passive 

margin of the Arabian Plate (Ziegler, 2001; Bromhead et 

al., 2022). It mostly consists of shallow water carbonates 

exhibiting diverse foraminiferal assemblages, associated 

with calcareous green algae (e.g., Salpingoporella pas-

manica Radoičić) and rudist bivalves, among other com-

ponents. Herein, two new taxa of agglutinated LBF are 

described as Pseudocyclammina sarvakensis nov. sp. and 

Pseudotextulariella brevicamerata sp. nov. from the Sar-

vak Formation, thereby providing further evidence for the 

Cenomanian ‘megadiversity’ of this foraminiferal group. 

 

GEOLOGICAL SETTING 

 

Tang-e Darbast section 

 

The Tang-e Darbast section is located in the Fars area at 

the southern flank of the Jahrum anticline, approximately 

20 km southeast of Jahrum city and 16 km northeast of 

Shirdan village (Fig. 2). The 245-m-thick Sarvak For-

mation in this area unconformably underlies thick-bedded 

neritic limestones of the Ilam Formation while its lower 

contact with the Kazhdumi Formation is covered due to 

poor outcrop conditions (Fig. 3). The formation starts 

with 148–m thick neritic, medium to thickly-bedded shal-

low marine bioclastic limestones (samples RAP 152 to 

193) containing benthic foraminifera and calcareous 

green algae. The association of benthic foraminifera is 

characterized by the occurrence of Orbitolina ex gr. con-

cava (Lamarck), Conicorbitolina cf. conica (d’Archiac), 

Iraqia ultima Yazdi-Moghadam & Schlagintweit, Mes-

orbitolina aperta (Erman), Neoiraqia insolita (Decrouez 

& Moullade), Orbitolinopsis cenomaniensis Schlagint-

weit & Yazdi-Moghadam, Nezzazata gr. gyra-conica 

(Smout), Myriastyla omanensis Piuz, Meister & Vicedo, 

Simplorabantinia simplex Consorti, Schlagintweit & 

Yazdi-Moghadam,  Decastroia serrakieli Vicedo & Piuz  
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and Chrysalidina gradata d’Orbigny. Up section, the 

neritic limestones are followed by 16–m of medium-

bedded argillaceous hemipelagic limestones (RAP 194 to 

199) containing calcispheres and planktonic foraminifera 

including Planoheterohelix moremani (Cushman) and 

hedbergellids. It is followed by 25–m interval of medi-

um-bedded limestones (RAP 200 to 206) with Praealveo-

lina gr. cretacea, Praealveolina spp., Rotorbinella 

mesogeensis (Tronchetti), and calcareous green algae. 

Above this lies an 8–m covered interval which is unsam-

pled. The Sarvak succession is topped by a 48–m thick 

interval (RAP 207 to 220) comprising medium to thinly-

bedded argillaceous hemipelagic limestones with cal-

cispheres and planktonic foraminifera such as Clavi-

hedbergella simplex (Morrow), Thalmanninella spp., 

Whiteinella spp., Helvetoglobotruncana praehelvetica 

(Trujillo), and Planoheterohelix moremani. The upper-

most 12–m of the interval (RAP 217 to 220) are charac-

terized only by calcispheres, whereas planktonic forami-

nifera are absent. This suggests a late (latest) Cenomani-

an-?earliest Turonian age for the topmost part of the Sar-

vak Formation. Both Pseudocyclammina sarvakensis sp. 

nov. and Pseudotextulariella brevicamerata sp. nov. oc-

cur each in one sample ascribed to early middle Cenoma-

nian (Fig. 3). 

 

Shahneshin section 

 

This section is located north of Kazerun in Interior Fars, 

seven km far to the N of the Nudan village (Fig. 1). The 

556-m-thick Sarvak Formation, which consists of medi-

um-to thick-bedded bioclastic limestones, overlies the 

thinly-bedded argillaceous limestones and shales of the 

Kazhdumi Formation and is unconformably overlain by 

thick limestones of the Ilam Formation. Pseudocy-

clammina sarvakensis sp. nov. occurs in one sample in 

the    Mishrif    Member   of     the     Sarvak     Formation               

 

accompanied by Chrysalidina gradata, Dicyclina sp., 

Myriastyla omanensis Piuz, Meister & Vicedo, Orbito-

linopsis cenomaniensis Schlagintweit & Yazdi-

Moghadam, cuneolinids, and nezzazatinids. 

 

Arman well-1 

 

This well is located in Abadan Plain northeast of Dar-

quain and southwest of the Omid petroleum fields (Fig. 

1). The drilled succession of the Sarvak Formation in this 

well is 735-m-thick. The lower 72–m part of the for-

mation consists mainly of hemipelagic and argillaceous 

limestones rich in planktonic foraminifera, including Pla-

nohedbergella ultramicra (Subbotina), Muricohedbergel-

la delrioensis (Carsey), Muricohedbergella spp., Favusel-

la washitensis (Carsey), and calcispheres. This assem-

blage characterizes a late middle Albian to early Ceno-

manian age (e.g., Robaszynski & Caron, 1979a, b; Caron, 

1985; Premoli-Silva and Verga, 2004). The upper 663–m 

part of the Sarvak Formation is composed of shallow 

marine bioclastic limestones which yielded different 

groups of larger benthic foraminifera. Pseudotextulariella 

brevicamerata sp. nov. was recovered from one core 

sample of the Sarvak Formation (depth of 3713.49 m) 

associated with Praealveolina simplex Reichel, Rajkanel-

la hottingerinaformis Schlagintweit & Rigaud, Coscino-

conus arabicus (Henson), cuneolinids, and nezzazatids.  

 

MATERIAL, METHODS AND REPOSITORY 

 

Pseudocyclammina sarvakensis sp. nov. is described 

from one thin section of the Tang-e Darbast section 

(sample RAP 181). This sample also contains the holo-

type specimen of Iraqia ultima Yazdi-Moghadam & 

Schlagintweit, 2022 and is deposited at the Paleontologi-

cal collection of the School of Earth Sciences at 

Damghan University, Damghan, Iran under the curatorial  

 
 

Fig. 1 Number of agglutinated foraminiferal genera (small and large taxa) in each geological stage  

(modified from Kaminski et al., 2008, fig. 1). 
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Fig. 2 a Simplified geological map of Iran (after Schlagintweit & Yazdi-Moghadam, 2021) showing the main tectonic subdi-

visions. b Road map of the Tang-e Darbast section (type-locality of Iraqia ultima Yazdi-Moghadam & Schlagintweit, 2022 

and Simplorabanitina simplex Consorti, Schlagintweit, and Yazdi-Moghadam, 2022). c Road map of the Shahneshin section. 

d Position of Arman well-1. e Tectono-stratigraphic units of the Zagros belt (modified after Yazdi-Moghadam & Schlagint-

weit, 2021). The position of the studied sections is marked by an asterisk. Abbreviations: BF Balarud Fault, CEIM Central 

East Iran Microplate, HZF High Zagros Fault, KZF Kazerun Fault, MFF Mountain Front Fault, MZRF Main Zagros Revers 

Fault, MZT Main Zagros Thrust, SSZ Sanandaj-Sirjan Zone, UDMA Uromia Dokhtar Magmatic Arc, ZFTB Zagros Fold 

Thrust Belt. 
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Fig. 3 Lithostratigraphic log of the Tang-e Darbast section, the type locality of Pseudocyclammina sarvakensis sp. nov 

and Pseudotextulariella brevicamerata sp. nov., showing the distribution of some (larger) benthic foraminifera. a     

Neoiraqia insolita (Decrouez & Moullade), b Orbitolinopsis cenomaniensis Schlagintweit & Yazdi-Moghadam, c 

Conicorbitolina cf. conica (d’Archiac), d Mesorbitolina aperta (Erman), e Orbitolina ex gr. concava (Lamarck),            

f Rotorbinella mesogeensis (Tronchetti), g Nezzazata gr. gyra-conica (Smout), h Decastroia cf. serrakieli Vicedo & 

Piuz, i Myriastyla omanensis Piuz, Meister & Vicedo, j Chrysalidina gradata Orbigny, k Iraqia ultima Yazdi-

Moghadam & Schlagintweit. 
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number DUPC-RAP 181. Pseudotextulariella brevicam-

erata sp. nov.: most of the illustrated forms, including the 

holotype, are from the Tang-e Darbast section (sample 

RAP 188). It is deposited under the curatorial number 

DUPC-RAP 188 at the Paleontological collection of the 

School of Earth Sciences at Damghan University, 

Damghan, Iran. Thin-sections AMN-3713.49 m (Arman 

well-1) and AKHS 97 (Shahneshin section) are housed in 

the collection of the National Iranian Oil Company Ex-

ploration Directorate (NIOCEXP). 

 

SYSTEMATIC PALAEONTOLOGY 

 

The classification of the agglutinated benthic foraminif-

era follows Kaminski (2014). 
 

Class Foraminifera d’Orbigny, 1826 

Subclass Globothalamea Pawłowsky et al., 2013 

Order Loftusiida Kaminski & Mikhalevich in Kaminski, 

2004 

Suborder Orbitolinina Kaminski, 2004 

Family Hauraniidae Septfontaine, 1988 

Subfamily Amijiellinae Septfontaine, 1988 

Genus Pseudocyclammina Yabe & Hanzawa, 1926 

Pseudocyclammina sarvakensis sp. nov. 

Fig. 4a-g 
 

1969 Cyclammina sp. (?) – Sampò, pl. XLV, fig. 2. 

2018 Pseudocyclammina rugosa – Omidi et al., pl.  2, fig. 

5. 

?2022 Pseudocyclammina rugose – Esfandyari et al., fig. 

23l. 
 

Derivatio nominis: The species name refers to the Sar-

vak Formation cropping out in southwestern Iran (Zagros 

Zone). 

Holotype: Specimen illustrated in Figure 4b, equatorial 

section, sample RAP 181. 

Type-locality: Tang-e Darbast section, Interior Fars, 

Zagros Mountains (Figs. 2-3). 

Type-horizon: Lower part of the middle Cenomanian of 

the Sarvak Formation. 

Description:  Medium-sized (max. diameter 1.35 mm) 

species of Pseudocylammina with a planispiral, involute 

test displaying a rounded periphery. The spiral stage is 

well developed, and a tendency to uncoil in the final stage 

has not been observed. In subaxial sections, the test is 

slightly compressed (nautiloid morphology). Test surface 

as seen in equatorial section is smooth with much reduced 

to almost no sutural depressions. The chambers following 

the subspherical proloculus are arranged in 2.5 to 3.5 

whorls displaying 14 to 16 chambers in the final whorl. 

The dimensions for the four measured proloculi diameters 

(0.110 mm, 0.125 mm, 0.140 mm and 0.300 mm) suggest 

a test dimorphism that needs further clarification. The 

early postembryonic chambers are subrhombohedric later 

with increasing width become recurved. The chamber 

lumen is markedly higher as the thickness of the septa 

and also of the wall. Multiple and tiny foramina (diameter 

20-35 µm), with parallel arrangement in axial sections 

and septal spaces about twice the width of the former 

(Fig. 4f). Wall agglutinated, alveolar. 

Comparisons: As can be deduced from the synonymy, 

the new species has been confounded with Pseudocy-

clammina rugosa (d’Orbigny, 1850). These assignments 

however must have been made on the basis simplicity as 

P. rugosa represented the only species of the genus de-

scribed (until now) from Cenomanian strata. However, 

with respect to the traditional specific criteria, P. sar-

vakensis nov. sp. and P. rugosa are by no means compa-

rable. According to Maync (1952), P. rugosa attains 3.1 

to 3.8 mm millimeters in length, displaying five to six 

large inflated chambers in the last whorl (Fig. 4i). It is 

worth mentioning that already Henson (1948, p. 10 and 

15) mentioned that the wall structure of ‘Lituola’ rugosa 

d’Orbigny and Pseudocyclammina “are essentially simi-

lar in construction” and that “separation of the two gene-

ra is somewhat uncertain”. Another upper Cretaceous 

representative of Pseudocyclammina is P. massiliensis 

described by Maync (1959) from the Santonian of south-

eastern France (Fig. 4h). This is also a comparably large 

species commonly displaying uncoiled elongated tests 

(up to 2.3 mm) with five to seven chambers in the final 

whorl. So far no specimen of P. sarvakensis displaying 

uncoiled test has been observed. The number of chambers 

in the final whorl might differentiate P. sarvakensis from 

all other Upper Jurassic–Lower Cretaceous Pseudocy-

clammina species (Maync, 1959, tab. 1; Banner & Whit-

taker, 1991). For example, the Upper Jurassic-Lower Cre-

taceous type-species Pseudocyclammina lituus (Yokoya-

ma, 1890) typically has 8 to 12 chambers in the last whorl 

(Banner & Whittaker, 1991). The Lower Cretaceous (Ap-

tian-Albian) P. hedbergi Maync, 1953 and P. vasconica, 

1959 have 4-5 and 7-8 chambers in the final whorl. Pseu-

docyclammina sphaeroidea Gendrot, 1968 (= Mayncina 

sphaeroidea acc. to De Castro, 1991) described from the 

upper Santonian of southeastern France is distinctly 

smaller than P. sarvakensis with test length of 0.5 to 0.6 

mm, often uncoiling (Fig. 4j-m). The youngest record of 

the genus Pseudocyclammina seems to be from the upper 

Campanian (Parente, 1994, pl. 1, fig. 5, Pseudocy-

clammina sp., in our opinion referable to P. massiliensis 

Maync). 
 

Suborder Ataxophragmiina Fursenko, 1958 

Superfamily Ataxophragmioidea Schwager, 1877 

Family Cuneolinidae Saidova, 1981 

Subfamily Cuneolininae Saidova, 1981 

Genus Pseudotextulariella Barnard in Barnard & Banner, 

1953 

Pseudotextulariella brevicamerata sp. nov. 

Fig. 5a-i, k 

Derivatio nominis: Prefix brevis (latin) = short com-

bined with camerata = chamber. 

Holotype: Specimen illustrated in Figure 5e, oblique 

axial section, sample RAP 188. 
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Fig. 4 Upper Cretaceous species of Pseudocyclammina Yabe & Hanzawa, 1926; note the different scales. a-g Pseudocy-

clammina sarvakensis sp. nov., middle Cenomanian Sarvak Formation of SW Iran, Tang-e Darbast section, thin-section 

RAP 181 (b, d-f), and Shahneshin section, thin-section AKHS 97 (c, g). a Equatorial section, microspheric specimen? 

(from Sampò,1969 illustrated as Cyclammina sp. (?) in pl. XLV, fig. 2). b Equatorial section, holotype. c, e Oblique sec-

tions. d Subaxial section. f Oblique tangential section. g Oblique equatorial section, megalospheric specimen? h Pseudo-

cyclammina massiliensis Maync, early-middle Campanian of Brač Island, Croatia. i Pseudocylammina rugosa (Orbigny), 

equatorial section, Cenomanian of W France (from Maync, 1952, pl. 12, fig. 10). j-m Pseudocyclammina sphaeroidea 

Gendrot, Upper Cretaceous (?Coniacian) of Austria (from Schlagintweit, 1992, pl. 1, figs. 13-16). Subaxial section (j), 

equatorial section of a specimen with uncoiling final stage (k), equatorial section (l), equatorial section slightly oblique 

(m). 
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Fig. 5 Lower and Upper Cretaceous (Cenomanian) species of Pseudotextulariella Barnard, 1953. a-i, k Pseudotextulariella 

brevicamerata sp. nov., middle Cenomanian Sarvak Formation of SW Iran, Tang-e Darbast section (a-i) and Arman well-1 

(k), thin-sections RAP 188 and AMN 3173.49 m. a, h-i Tangential sections. b, d-e, g Subaxial section, holotype specimen 

in e. c, k Oblique sections. f Fragmentary transverse section. j, l Pseudotextulariella courtionensis  Brönnimann, 1967, 

Valanginian of Switzerland (from Brönnimann, 1967, pl. 1, figs. 1 and 5). m-n Pseudotextulariella cretosa (Cushman, 

1932), transverse and axial sections (from Brönnimann, 1967, pl. 3, figs. 2 and 5). Abbreviations: b = beam, cha = cham-

ber, fo = foramen, ib = intercalary beam, r = rafter, s = septum. 
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Type-locality: Tang-e Darbast section, Interior Fars, 

Zagros Mountains (Figs. 2-3). 

Type-horizon: Lower part of the middle Cenomanian of 

the Sarvak Formation. 

Description: Conical to wedge-shaped test, slightly 

compressed, higher than wide and with a central depres-

sion at the base. The test exhibits a well developed biseri-

al part with chambers of distinctly reduced height com-

pared for example with the test diameter. The short initial 

triserial stage as typical for the genus (Barnard, 1963) has 

not been observed due to inadequate sections. The biseri-

ate chambers are subdivided by both horizontal and verti-

cal (= radial) partitions. It appears that the horizontal par-

titions (rafters) are not present in the early part but appear 

later during ontogeny. In contrast hereto, the radial verti-

cal partitions (up to three orders) seem to be present al-

ready in the early stage. The main vertical partitions 

(beams) stretch far into the test interior (length up to 0.2 

mm in the middle part of the test), while the other orders 

(intercalary beams) are distinctly shorter. The rather short 

third order partitions (see ib in Fig. 5f) reach up to 0.05 

mm in length and are confined to the marginal part of the 

chamber. 

Comparisons: Pseudotextulariella brevicamerata sp. 

nov. may exhibit the same number of biserial chambers, 

but within a test height half the size of the late Albian-

Cenomanian P. cretosa (Cushman, 1932). This means, 

that the chamber height (= lumen) is distinctly reduced in 

the former. While the height of the chamber lumen often 

equals the thickness of the septa in P. brevicamerata sp. 

nov., it may be up to three times higher in P. cretosa. 

Also, the overall test dimensions (height, diameter) are 

larger in P. cretosa (Table 1). With its several orders of 

rafters (at least in the adult part), P. cretosa is structurally 

more complex than P. brevicamerata.  

P. courtionensis Brönnimann, 1967 from the Valanginian 

of Switzerland exhibits an uncompressed test yielding 

rounded transverse sections (Brönnimann, 1967, pl. 1, 

fig. 3, pl. 2, fig. 1). For all species of Pseudotextulariella 

however it appears that transverse sections through the 

juvenile part of the test are always subcircular and that a 

compression in the plane of biseriality appears throughout  

 

ontogeny. Like P. brevicamerata, the Swiss form also has 

only one order of rafters equally appearing in the adult 

part of the test. Note that in oblique sections, vertical par-

titions can be misidentified as rafters resulting in a (false) 

higher number of the latter (Fig. 5l, left lower part). Ex-

hibiting equivalent dimensions (height, diameter) com-

pared with P. courtionensis, P. brevicamerata has more 

chambers due to reduced thickness of septa and chamber 

height (lumen). Last but not least, the different stratigra-

phy (late Berriasian-Valanginian vs. middle Cenomanian) 

as well as the different palaeogeographic locations 

(northern margin vs. southern margin, here Arabian Plate, 

of Neotethys) merits the differentiation of the new spe-

cies described herein.  

Remarks: The late Albian-Cenomanian Pseudotextulari-

ella cretosa (Cushman) represents a typical taxon of the 

boreal realm (type-locality England; Germany, Frieg, 

1989: Poland: Gawor-Biedowa, 1972) and the western 

part of the northern margin of Neotethys (Romania: 

Bucur & Baltres, 2002).  

Usually, it occurs in marly shelf lithologies (‘chalk faci-

es’) delivering free, isolated specimens, but it may also be 

found in mixed siliciclastic-carbonate orbitolinid-bearing 

facies (Bucur & Baltres, 2002). Pseudotextulariella 

brevicamerata sp. nov. instead occurs in foraminiferal 

wackestones-packstones of typical inner platform facies. 

The palaeogeographic setting of the Iranian Sarvak For-

mation refers its occurrence to the former southern mar-

gin of the Neotethys, i.e. the Arabian Plate (e.g., Ziegler, 

2001). Both, Pseudocyclammina sarvakensis and 

Pseudotextulariella brevicamerata are further elements of 

the so-called ‘Nezzazata-alveolinid’ assemblage zone 

sensu Wynd (1965) characterizing the late early to upper 

Cenomanian inner platform carbonates of the Sarvak 

Formation. For both taxa, the complete stratigraphic 

range could be modified by future new finds. 

 

CONCLUSIONS 

 

The Cenomanian inner platform carbonates of the Sarvak 

Formation are characterized by abundant small and large 

sized benthic foraminifera, mainly agglutinated and 

Tabel 1 Comparison of dimensions of Pseudotextulariella cretosa (Cushman) (late Albian–Cenomanian), P. brevicam-

erata sp. nov., and P. courtionensis Brönnimann (late Berriasian–Valanginian). Test height and diameter in mm. 

 

Pseudotextulariella cretosa 

(Cushman 1932) 

Test 

height 

Test 

diameter 

Number of 

chambers 

Thickness 

septa (µm) 

Height chamber 

lumen (µm) 

Order of 

rafters 

Cushman 1932 1.75 1.75 - - - - 

Barnard & Banner, 1953 up to 1.2 up to 1.0 - - - up to 5 

Grönhagen & Luterbacher 1966 0.5-1.3 0.35-1.0 15-30 - - up to 2 

Charollais & Brönnimann 1965 - - - - - up to 3 

Bucur & Baltres 2002 up to 

0.95 

up to 

1.15 

- up to 35 up to 110 up to 2 

Pseudotextulariella brevicam-

erata sp. nov. 

up to 0.8 up to 

0.85 

20-34 up to 25 25-40 1 

Pseudotextulariella courtionen-

sis Brönnimann, 1966 

up to 0.8 up to 

0.82 

up to 22 up to 35 up to 55 1 
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porcelaneous taxa. The description of the new species 

Pseudocyclammina sarvakensis and Pseudotextulariella 

brevicamerata are further evidence of this Cenomanian 

megadiversity and prominent origination rate that stands 

out in the Phanerozoic diversity curve. Whether the new 

taxa also document a mid-Cenomanian origination, re-

quires further data and analysis.  
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