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Abstract. The Nezzazatoidea (“nezzazatoids” herein) is a superfamily of “larger” benthic foraminifera (LBF) that are 

common in the Cretaceous (especially mid-Cretaceous) neritic carbonate successions of Neotethys. They are 

encountered in suitable rocks in a broad belt centred around Central America, the Mediterranean region, the Middle 

East, and the Himalayas. To improve their stratigraphic utility, the identities and distribution of 15 species are 

critically reviewed based on published records, these taxa having at least possible occurrences in Cenomanian strata. 

It is shown that misidentifications have erroneously overextended the ranges of some taxa. However, there are indeed 

species that have long ranges, suggesting some nezzazatoids form part of a group of environmentally tolerant LBF 

that were able to recover from palaeoceanographic events such as widespread anoxia or sea-level change. Some of 

these taxa have short ranges within the Cenomanian that mark them out as potential species to be used, alongside 

species from other LBF groups, in the development of a biozonation/bioevent scheme for Cenomanian LBF. As with 

almost all mid-Cretaceous LBF, work on taxonomy/identity of nezzazatoids is an ongoing task requiring access to 

pristine material, including topotypes. 
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INTRODUCTION & RATIONALE 

 

An ongoing task for micropalaeontologists and 

biostratigraphers is to accurately determine the 

stratigraphic ranges of fossils. This allows for bioevents 

(e.g., the inception and extinctions of taxa) to be 

determined that in turn leads to the development of age-

calibrated biozonation schemes. These provide the 

primary tool for correlation of most sedimentary rocks 

and recognition of synchronous geological events in the 

rock record (McGowran, 2005; Jones, 2006; Gradstein et 

al., 2020; Bown et al., 2022; Wakefield et al., 2022; 

Simmons & Bidgood, 2023).  

For the Cenomanian stage in the mid-Cretaceous, 

there is no generally accepted and well-defined 

bioevent/biozonation scheme for larger benthic 

foraminifera (LBF) which limits their utility as 

biostratigraphic tools. To achieve this requires, in turn, a 

review of the identity of the taxa involved and a critical 

review of published reports of their stratigraphic ranges. 

Herein, as part of an effort to undertake this process, we 

critically review the nezzazatoids, a sub-group of LBF 

with Cenomanian records. In part, this builds on a 

previous study by Simmons & Bidgood (2023) (itself 

built on foundations from pioneering studies such as 

Henson, 1948a, b, c; Hamoui & Saint-Marc, 1970; 

Schroeder & Neumann, 1985 and others), but provides 

additional details on the identity of some taxa and 

complete synonymy lists (strictly speaking these are 

chresonymy lists in the sense they are a summary of 

occurrences of usages of any given scientific name or set 

of names (Smith & Smith, 1972)). Most importantly, it 

includes several taxa not considered by Simmons & 

Bidgood (2023) as they lay outside of the remit of that 

review of only planispiral forms.  

In this review we follow the methodology of 

Simmons & Bidgood (2023) and Bidgood et al. (2024). 

We (i) establish the identity of a taxon so that it can be 

consistently identified; and (ii) establish the stratigraphic 

range of that taxon through verified age calibration of 

viable published records. Thus, the focus of the work is 

not primarily taxonomic or morphological except where 

there is some impact on how a taxon could be easier 

identified from a practical point of view. 

This paper covers the nezzazatoid taxonomic 

grouping and is the first of an intended series of papers 

which presents results from a similar process applied to 

those LBF which have also been recorded from the 

Cenomanian. The following parts are planned: 

Part 1: the Nezzazatoidea (nezzazatoids) (this paper) 

Part 2: the loftusiids (excluding the orbitolinids) 

Part 3: the orbitolinids 

Part 4: the textularinids, involutinids and miliolinids  

Part 5: the alveolinids 

Part 6: the soritids 

On completion of this review, a seventh part will 

summarise the bioevent/biozonation scheme that 

emerges, and discuss other aspects of Cenomanian LBF 

occurrence, ecology / environment and evolution / 

extinction. In this paper we therefore present: 

- A summary assessment of the diagnostic features 

providing  the identity  of  Cenomanian nezzazatoid  LBF 
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genera and species. 

- A critical assessment of the stratigraphic range of 

those taxa, giving most weight to those records for which 

the identity has a high probability and the age-calibration 

is well-founded.  

The Nezzazatoidea superfamily (Hamaoui & Saint-

Marc, 1970) contains approximately 66 taxa at species 

level (Hayward et al., 2024). However, our examination 

of the extensive literature suggests that only 15 species 

have been recorded with some certainty from strata of 

Cenomanian age. We cannot, of course, guarantee that 

one or more of the other un-named taxa may also have a 

presence in the Cenomanian, but we have not seen any 

substantive evidence which supports that. 

 

The 15 taxa discussed herein are: 

Biconcava bentori Hamaoui, 1965 emend. Hamaoui & 

Saint-Marc, 1970 

Biplanata peneropliformis Hamaoui & Saint-Marc, 1970 

Coxites zubairensis Smout, 1956 

Daxia cenomana Cuvillier & Szakall, 1949  

Demirina meridionalis Özcan, 1994  

Deuterospira pseudodaxia Hamaoui, 1965 emend. 

Hamaoui, 1979  

Mayncina orbignyi (Cuvillier & Szakall, 1949)  

Merlingina cretacea Hamaoui, 1965 emend. Hamaoui & 

Saint-Marc, 1970 

Nezzazata simplex Omara, 1956 

Nezzazata ex gr. gyra (Smout, 1956) sensu Schroeder & 

Neumann, 1985 

Nezzazata isabellae Arnaud-Vanneau & Sliter, 1995 

Nezzazatinella ex gr. picardi (Henson, 1948b) 

Rabanitina basraensis Smout, 1956 

Simplorabanitina simplex Consorti et al., 2022 

Trochospira avnimelechi Hamaoui & Saint-Marc, 1970 

 

NEZZAZATOIDS, AND TREATMENT OF 

INDIVIDUAL NEZZAZATOID SPECIES 

 

Herein, we use the informal term “nezzazatoids” 

sensu “of the Superfamily Nezzazatoidea”, to include 

those taxa listed above within genera placed within the 

Suborder Nezzazatina Kaminski 2004; Superfamily 

Nezzazatoidea Hamaoui & Saint Marc 1970 as classified 

by Kaminski (2014). As discussed by Simmons & 

Bidgood (2023), the supra-generic classification of LBF 

remains a work in progress and the validity of the schema 

of Kaminski (2014) is open to question (e.g., 

Lupertosinnia Farinacci 1995 included in the superfamily 

by Kaminski (2014) should be moved to the Rotaliida 

following Consorti et al., 2022).  

Of particular importance is the either perforate or 

imperforate nature of the test wall in many of the taxa 

assigned to this group. Following the introduction of the 

genus Nezzazata by Omara (1956) (who regarded it as 

finely perforate, or only “apparently imperforate” in 

Omara & Strauch, 1965) it was (mistakenly) considered 

as possessing a recrystalised and imperforate 

porcellaneous wall by Loeblich & Tappan (1964) who 

placed it in the Miliolacea (family Barkerinidae). The 

agglutinating nature of the wall was established by 

Hamaoui & Saint-Marc (1970) (who regarded it as 

microgranular, imperforate) who introduced the family 

Nezzazatidae, a position followed by Loeblich & Tappan 

(1987) who also regarded it as imperforate. Kaminski 

(2004) elevated the Nezzazatidae to suborder level 

(Nezzazatina) and included within the single 

Nezzazatoidea superfamily, the families Nautiloculinidae, 

Debarinidae, Barkerinidae, Mayncinidae and 

Nezzazatidae. Only the latter two families contain taxa 

discussed herein and, in addition, there is some doubt (in 

our opinion) as to the suitability of including the 

Mayncinidae in the Nezzazatoidea at all. 

In very general terms the Mayncinidae 

(“mayncinids”) are of flatter or sublenticular aspect, 

planispirally coiled and apparently without a toothplate – 

rudimentary or otherwise. The Nezzazatidae 

(“nezzazatids”) tend to be trochospiral (perhaps 

becoming more planispiral in later stages) with an 

obvious (median) toothplate.  

A recent work by Schlagintweit & Yazdi-Moghadam 

(2022a) has demonstrated the existence of a 

pseudokeriothecal wall structure in two “nezzazatid” 

genera – Nezzazata and ?Rabanitina (=Simplorabanitina 

simplex following Consorti et al., 2022) – in well-

preserved material from the Iranian Zagros.  

The exact relationship between the presence of 

pseudokeriotheca and a “traditionally” perforate test wall 

in general is “not clear” according to Hottinger (2006) 

although the implied perforation afforded by a 

pseudokeriothecal texture is of a much smaller size-scale 

to that afforded by pores and parapores. This somewhat 

contradicts the description of the test wall of group 

members as being simple, non-lamellar, microgranular 

and imperforate (e.g. Hamaoui & Saint-Marc, 1970) and 

appears to confirm Omara’s (1956) original observations 

regarding the perforate nature of the type genus. 

Pseudokeriotheca have been recorded in other orders of 

agglutinated foraminifera (e.g., the Loftusiina and the 

Textulariida, see tab. 3 in Schlagintweit & Yazdi-

Moghadam, 2022a).  

These new observations by Schlagintweit & Yazdi-

Moghadam (2022a) of pseudokeriotheca in the 

nezzazatoids may require the modification of Kaminski’s 

supra-generic arrangement (Schlagintweit & Yazdi-

Moghadam did not formally do so). However, a full 

review is far beyond the scope of this study which would 

require access to type material for re-examination. 

Kaminski himself (2004, p. 241) commented on the need 

for “more work … to resolve the affinities of these small 

microgranular forms.” 

Herein we use nezzazatoids as a general term 

applicable to a group of agglutinated foraminifera that are 

low trochospiral to planispiral, an overall test shape 

varying from flat or biconvex planispiral to biconvex, 

plano-convex and subglobular trochospiral and with a 
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simple non-lamellar, microgranular (and 

pseudokeriothecal in some) wall (Figure 1). They may 

possess median, tooth-like internal plates or simple 

partitions, although these are not always evident (e.g., in  

the   mayncinids;   see    illustrations   herein   of    Daxia 

 

cenomana and Mayncina orbignyi). Apertures may be 

single or multiple.  The group is typified by the genus 

Nezzazata Omara, 1956. A summary of family and genus 

characteristics of the 15 taxa discussed herein is shown in 

Table 1. 

 

 

Fig. 1. Typical characteristics of the nezzazatoids. a-d. test shape - planispiral (Biplanata), low trochospiral, biconvex 

(Trochospira, with umbilical depression), planoconvex (Nezzazata) and subglobular (Rabanitina); e. typical presentation 

of test wall as homogenous and microgranular (Nezzazata); f-h. pseudokeriothecal wall and detail visible in well-

preserved specimens (f-g. Nezzazata and h Simplorabanitina); a, i-k. examples (arrowed) of median “dental” or tooth-

like structures in i. Rabanitina, a. & j. Biplanata and k. Trochospira. [sources: a. Hamaoui & Saint Marc (1970, pl. 6, 

fig.2); b. Chiocchini et al. (2012, pl. 99, fig. 7); c. Hamaoui in Schroeder & Neumann (1985, pl. 12, fig. 4); d. Smout 

(1956, pl.2, fig. 18); e-h. Schlagintweit & Yazdi-Moghadam (2022a, figs. 2-3); i. Smout (1956, pl.2, fig. 19); j. Saint 

Marc (1974, pl. V, fig. 1); k. Chiocchini et al. (2012, pl. 99, fig. 3)]. All images without scale. 
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Table 1. Characteristic features of nezzazatoid families and genera included in this study (classification follows 

Kaminski 2014; descriptions based mainly on Loeblich & Tappan, 1987, Kaminski, 2000, for Demirina and Consorti et 

al., 2020 for Simplorabanitina). 
 

FAMILY GENERA INCLUDED HEREIN, WITH DESCRIPTIONS 

Mayncinidae 
Planispiral, flattened to lenticu-

lar, numerous chambers that 

may increase rapidly in breadth 

and may uncoil in later stage. 

Wall agglutinated, granular and 

homogenous without alveoles 

or perforations. Aperture in-

teriomarginal to areal, singular 

or multiple. 

Biconcava - planispiral, partially evolute, biumbilicate, periphery subacute, up to 25 chambers in final whorl, 3½ 

whorls in adult. Sutures elevated, slightly curved, wall calcareous. Aperture an interiomarginal arch in early 

stage, later areal in a median groove extending up apertural face. 

Daxia - planispiral, involute, lenticular and biumbilicate to flattened, numerous broad, low chambers per whorl. 

Sutures arched centrally, curving back to peripheral angle. Aperture small, an areal opening just above the base 

of a slightly excavated apertural face. 

Deuterospira - planispiral, involute, biumbilicate, acute periphery with numerous, small “nummulitoid” 

chambers per whorl, spire expanding rapidly. Inner whorl completely filled with agglutinated matter [?post-

mortem infill]. Aperture interiomarginal possibly becoming areal in adult stage. 

Mayncina - planispiral, broad, biconvex, lenticular. Numerous broad, low chambers with slightly depressed 

sutures arched towards the apertural face. Aperture cribrate, areal with pores scattered up the apertural face. 

Nezzazatidae 
Trochospiral or may become 

planispiral, median plate (may 

be digitate) in each chamber. 

Wall probably agglutinated, 

calcareous and imperforate. 

Aperture interiomarginal or 

areal, singular or multiple. 

Biplanata - planispiral, semi-involute, numerous low, very broad chambers per whorl increasing from 8 in first 

whorl up 30 in final whorl which is somewhat flaring. Chambers subdivided by internal endoskeletal median 

plate which is digitate - attaching as pillars between multiple foraminal openings. Sutures distinct, depressed and 

slightly arched. Wall calcareous, microgranular. Aperture a row of openings along the apertural face. 

Merlingina - almost fully planispiral (asymmetrically enrolled) and semi-evolute. Plano-convex in early stage, 

later more bilaterally symmetrical and tending to uncoil. Numerous broad, low chambers rapidly increasing in 

width so that apertural face becomes broad, subcircular and flattened. Sutures oblique, somewhat sinuous. 

Aperture initially rounded, becoming U or V shaped and associated with a toothplate that curves inwards to the 

previous septum attached by 2 or 3 basal digitations. 

Nezzazata - low trochospiral, plano-convex to unequally biconvex, umbilicus closed. Chambers with a narrow 

internal plate extending back from one septum towards the previous septum resulting in a “kink” or indentation 

in the septal suture. Agglutinated wall of granular calcite and pseudokeriothecal. Aperture extends from 

umbilicus to periphery, then bends sharply to parallel peripheral margin, with a projecting apertural tooth. 

Nezzazatinella - low trochospiral, planoconvex (flattened spiral side), final whorl 10-14 narrow, elongate 

chambers with curved sutures and final chambers flaring as if to uncoil. Umbilical side convex and involute, with 

nearly radial, sinuate sutures. Aperture a large, curved slit from the umbilical region, up the apertural face then 

bending sharply towards umbilical side, may be accompanied by secondary, pore-like scattered apertures, or in a 

row. 

Trochospira - trochospiral, lenticular to unequally biconvex, numerous chambers (up to 17) in final whorl and a 

tendency to uncoil. Periphery acute, sutures oblique on spiral side, subradial on umbilical side. Aperture arises 

near umbilicus, is elongated towards the periphery and curves to parallel the margin (like Nezzazata), finally 

becoming an areal slit in a depression in the apertural face. The depression reflects the position of an internal 

apertural toothplate in the median plane of the chamber cavity which branches before attaching to the previous 

septum at one or two places near the previous aperture. 

Coxites - trochospiral, unequally biconvex, periphery subacute, bilocular embryonal stage followed by 

numerous, broad, low chambers that are oblique on the spiral side and strongly arched on the umbilical side 

around a central depression. An incomplete partition within the chambers parallels the septa on either side, 

attaches to the chamber floor on the umbilical side and to a series of very regularly arranged transverse partitions 

that are perpendicular to the septa and attach to the inside of the apertural face or to the distal wall of the earlier 

chambers, and may project from either the roof or floor of the chambers, hence are reflected as a network on both 

the spiral and umbilical sides of the test. Aperture a row of openings across the apertural face. 

Demirina - planispiral, biumbilicate and semi-involute with an acute or sub-acutely angled periphery. Chambers 

relatively low, arched rectangular in the early stage, later increasing rapidly in length and width so that the septal 

face becomes broad and subcircular. Chambers, except possibly early ones, are subdivided by transverse 

partitions which project inward from the chamber wall almost vertically or slightly inclined, usually leaving an 

empty space in the median part of the chamber cavity. Partitions attached to consecutive septa along the margins 

of the chamber lumen. Aperture an interiomarginal slit in the early stage, later areal and then cribrate. 

Rabanitina - subspherical, initially trochospiral, planoconvex and umbilical, abruptly changing to involute coil 

and becoming subglobular in adult (still trochoid). A complex, perforated plate within the adult chambers 

parallels the spiral wall but is twisted and is buttressed to chamber floor and roof. Aperture in adult stage a single 

or double row of pores near the base of the apertural face. 

Simplorabanitina - trochoidal throughout and subglobular to planoconvex with rounded-subrounded outline. It is 

generally similar to Rabanitina but lacks the complex internal perforated plate of that genus (and other “marked 

skeletal elements”). Unlike other nezzazatoids the wall structure is pseudokeriothecal like Nezzazata, but unlike 

other nazzazatoids, which would require an emending of the family and suborder definitions. In all other respects 

Simplorabanitina is “nezzazatoid” but the higher-level classification of the genus needs further study. 
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Because many nezzazatoids are relatively small in 

size (typically less than 1 mm in diameter) it might be 

questionable to consider them as LBF in a strict sense. 

Nonetheless, because they require thin-sections to be 

identified correctly, on the basis of the recognition of 

internal morphological features, we regard them as LBF 

in the sense used by Schroeder & Neumann (1985), 

BouDagher-Fadel (2008, 2018) and Simmons & Aretz 

(2020). 

Each taxon will be discussed relatively briefly in 

terms of taxonomic identity and published age ranges in 

order of general taxonomic grouping. Those taxa 

previously included in the informal “planispirals” 

grouping, previously discussed in Simmons & Bidgood 

(2023), contain summaries of identity and stratigraphic 

criteria mostly taken from that publication. In addition to 

representative illustrations of the individual taxa, one or 

two suitable source references for good images are also 

provided. 

The ages attributed in the synonymy/chresonymy lists 

are the ages assigned to the whole range of the taxon (if 

stated in the publication), otherwise it is the age of the 

sampled section (as stated) or the age assigned to the 

specific, illustrated specimen. 

The location given is reported as the applicable 

country stated in the publication at the time of 

publication, except when more specific regional locations 

can be determined (e.g., Iran or Iranian Zagros; Turkey or 

western Taurides, Turkey etc.). 

Comments in square brackets are our assessment of 

the most likely identity or otherwise of specimen(s) 

assigned a “non” status in the listings, or cases where we 

emend (for example) an age assignment. 

 

SYSTEMATICS 

 

Class FORAMINIFERA d’Orbigny 1826 

Subclass GLOBOTHALAMANA Pawlowski, 

Holzmann & Tyska 2013 

Order LITUOLIDA Lankester 1885 

Suborder NEZZAZATINA Kaminski 2004 

Superfamily NEZZAZATOIDEA Hamaoui & Saint-

Marc 1970 

Family MAYNCINIDAE Loeblich & Tappan 1985 

Genus Biconcava Hamaoui 1965 

 

Biconcava bentori Hamaoui, 1965, emend. Hamaoui & 

Saint-Marc, 1970 

Fig. 2  

 

1965 Biconcava bentori n. sp.; Hamaoui, p. 14; pl. 1, fig. 

12; pl. 5, fig. 14; pl. 9, fig. 3; pl. 14, fig. 7; Cenomanian, 

Israel. 

T 1970 Biconcava bentori Hamaoui & Saint-Marc, p. 

304; pls. 18-21; Cenomanian, Israel and Lebanon. 

1971 Biconcava bentori - Fleury, pl. 3, figs. 15-16; 

Cenomanian, Greece. 

1973 Peneroplis turonicus Said  &  Kenawy - Kerdany et 

al., p. 96; pl. 1, figs. 16-18. Cenomanian, Gulf of Suez, 

Egypt. 

1973 Biconcava bentori - Berthou, pl. 10; late 

Cenomanian, Portugal. 

1974 Biconcava bentori - Saint-Marc, p. 232, pl. IV, figs. 

1-8; Cenomanian, Lebanon. 

1974 Biconcava bentori - Radoičić, pl. 8, figs. 3-4; late 

Cenomanian, Serbia-Kosovo. 

1976 Biconcava bentori - Charvet et al., pl. VII, figs. 1 & 

10; Cenomanian, Greece. 

Non 1976 Biconcava bentori - Luperto-Sinni, p. 321; pl. 

44, figs. 5-8; Santonian – Campanian, Italy. [= Biconcava 

brattiana Schlagintweit, Tešović, Martinuš & Vlahović, 

2023a].  

Non 1978 Biconcava bentori - Decrouez, pl. 1, fig. 3; late 

Cenomanian, Greece. [nothing compatible with B. bentori 

visible] 

Non 1979 Biconcava bentori - Velić & Sokač, pl. 3, fig. 

7, Cenomanian, Dinarides. [=?Biconcava spp.] 

1981 Biconcava bentori - Saint-Marc, pl. IV, figs. 7-8; 

early Cenomanian, Lebanon. 

1981 Biconcava bentori – Bismuth et al., pl. 1 figs. 5-6; 

late Cenomanian, Tunisia. 

1985 Biconcava bentori - Schroeder & Neumann, p. 34; 

pl. 13, figs. 1-7; Cenomanian - ?earliest Turonian, global 

review. 

1988 Biconcava bentori - Sartorio & Venturini, p. 111, 

middle illustration; late Cenomanian, Iranian Zagros. 

Non 1990 Biconcava bentori - Šribar & Pleničar; pl. 4, 

fig. 6; late Turonian, Slovenia. [=?Biplanata 

peneropliformis Hamaoui & Saint-Marc, 1970]  

1992 Biconcava bentori - Foglia, pl. 1, figs. 16-18; 

Cenomanian, southern Italy. 

1993 Biconcava bentori - Tentor et al., foto 8 & 8b; 

Cenomanian, Italy. 

1994 Biconcava bentori - Velić & Vlahović, pl. 3, figs. 1-

5; middle Cenomanian, Croatia. 

1994 Biconcava bentori - Chiocchini et al., pl. 16, figs. 9-

13; middle Cenomanian, Italy. 

1998 Biconcava bentori - El-Sheikh & Hewaidy, p. 504; 

pl. 1, fig. 9; late Cenomanian, Sinai, Egypt. 

? 2003 Moncharmontia apenninica (De Castro) - 

Aguilera-Franco, pl. 1, fig. 4; middle-late Cenomanian, 

Mexico. 

2004 Biconcava bentori - Bravi et al., fig. 7a; early 

Cenomanian, Italy. 

2004 Moncharmontia aff. apenninica - Ettachfini & 

Andreu, fig. 8D; late Cenomanian, Morocco. 

2006 Biconcava bentori - Taslı et al., fig. 6A-C; middle-

late Cenomanian, southern Turkey. 

2007 Biconcava bentori - Tentor & Tentor, fig. 6A; late 

Cenomanian, northern Italy. 

2009 Biconcava bentori - Sari et al., pl. II, figs. 5-6; 

Cenomanian, western Taurides, Turkey. 

2012 Biconcava bentori - Ghanem et al., fig. 6d(28); 

early Cenomanian, Syria. 

2012 Biconcava bentori - Rahimpour-Bonab et al., fig. 

8L; late Cenomanian, Iranian Zagros. 



Michael D. Simmons, Michael D. Bidgood, Lorenzo Consorti & Felix Schlagintweit 

10 

 

2012 Biconcava bentori - Chiocchini et al., pl. 94, figs. 2-

10; late Cenomanian, central Italy. 

2013 Biconcava ribbata n. sp.; Shahin & Elbaz, pl. 1, 

figs. 7-9; pl. 5, figs. 1-4; Cenomanian, Egypt. 

? 2013 Biconcava bentori - Ghanem & Kuss, fig. 12(14); 

fig. 13(15-16 as cf. bentori), fig. 14(12), Cenomanian, 

Syria. 

2014 Biconcava bentori - Afghah et al., fig. 11D; middle 

Cenomanian, southern Iranian Zagros. 

? 2016 Biconcava bentori - Božović, fig. 5.9, 

Cenomanian, Montenegro. 

Non 2016 Biconcava bentori - Ghaseminia et al., fig. 4C; 

Coniacian-Santonian, Persian Gulf, Iran. [=indeterminate 

form] 

Non 2016 Biconcava bentori - Assadi et al., fig. 6(a9), 

Cenomanian, Abadan Plain, Iran. [=Praetaberina 

bingistani (Henson, 1948c)] 

? 2018 Biconcava bentori - Andrade, pl. M2, fig. 5; 

Cenomanian, Portugal. 

2019 Biconcava bentori - Solak et al., fig. 8A; middle-

late Cenomanian, Turkey. 

? 2019 Biconcava bentori - Omaña et al., p. 704; fig. 8a; 

Cenomanian, Mexico. 

Non 2019 Biconcava bentori - Kiarostami et al., pl. 2, fig. 

I; Cenomanian, Iran. [=indeterminate but non-biconcave 

in axial view] 

2020 Biconcava bentori - Ezampanah et al., fig. 7A; 

Cenomanian, Iran. 

2020 Biconcava bentori - Yazdi-Moghadam & 

Schlagintweit, fig. 2H (mis-captioned as G); mid-late 

Cenomanian, Iranian Zagros. 

2020 Biconcava bentori - Schlagintweit & Yazdi-

Moghadam, fig. 3F; middle-late Cenomanian, Iranian 

Zagros. 

Non 2020 Biconcava bentori - Mohseni & Javanmard, 

fig. 8a-c; late Albian – Cenomanian, Iran. [=more than 

one taxon: a=indeterminate, b=?planktonic foraminifera, 

c=chambers too few and not elongated] 

Non 2020 Biconcava bentori - Sinanoğlu et al., pl. 1, figs. 

1-2; Maastrichtian, Turkey. [more than one taxon: 1-

flaring test not characteristic, 2-similar but uncertain] 

2021 Biconcava bentori - Solak, pl. 3, figs. A-B; 

Cenomanian, central Taurides, Turkey. 

2021 Biconcava bentori - Yazdi-Moghadam & 

Schlagintweit, fig. 2F; mid-late Cenomanian, Iranian 

Zagros. 

2021 Biconcava bentori - Schlagintweit & Yazdi-

Moghadam, fig. 2F; middle-late Cenomanian, Iranian 

Zagros. 

Non 2021 Biconcava bentori - Sinanoğlu, pl. 1, figs. 1-2; 

Maastrichtian, Turkey. [more than one taxon: 1-flaring 

test not characteristic, 2-similar but uncertain] 

Non 2021 Biconcava bentori - Mohajer et al., pl. 1, fig. g; 

Cenomanian, Iranian Zagros. [=indeterminate but non-

biconcave in axial view] 

2022 Pseudorhapydionina laurinensis (De Castro) - Al- 

Dulaimy et al., pl. 3, fig. 3H; late Cenomanian, southern 

Iraq. 

Non 2022 Biconcava bentori - Asghari et al., pl. 1(g); late 

Cenomanian, Iranian Zagros. [=indeterminate but non-

biconcave in axial view] 

Non 2022 Biconcava bentori - Ezzulddin & Ibrahim, pl. 

1(H); early Cenomanian, southern Iraq. [=simple, 

probably trochospiral foraminifera] 

2023 Biconcava bentori - Simmons & Bidgood, p. 53; 

fig. 5(a-b); Cenomanian (global review) 

2023b Biconcava bentori - Schlagintweit & Yazdi-

Moghadam, fig. 3a. Cenomanian, Iranian Zagros. 

Non 2023 Biconcava bentori - Esfandyari et al., fig. 32(o-

q); Cenomanian, Iranian Zagros. [=indeterminate but too 

few and not elongate enough chambers for B. bentori] 

 

Taxonomy/Identity: A partially evolute, planispiral 

nezzazatoid with up to 25 chambers in the final whorl, 

small, bifurcating dental plates and characteristically V-

shaped chambers in cross section and a large, biconcave 

umbilical area (see Simmons & Bidgood, 2023). The 

(assumed - at that time) presence of dental plates led 

Hamaoi & Saint-Marc (1970), in their emended 

diagnosis, to assign Biconcava to the Nezzazatidae 

family. However, Loeblich & Tappan (1987) transferred 

it to the Mayncinidae (considered by them part of the 

Lituolacea) because these structures were not visible in 

the illustrated specimens. 

Kaminski subsequently (2004, 2014) assigned the 

Mayncinidae into the Nezzazatoidea mainly on the basis 

of the microgranular wall, rather than the presence of a 

toothplate. 

Reference Images: Hamaoui (in Schroeder & 

Neumann, 1985), pl. 13, figs. 1-7, p. 34. 

Confident Stratigraphic Range: base early to top 

late Cenomanian, scarce records from the early 

Cenomanian, common records from the middle and late 

Cenomanian. 

Uncertain Stratigraphic Range: not applicable. 

The oldest records from the early Cenomanian are 

from Italy, Syria, and Lebanon. Commonly recorded but 

with relatively few confirmed ID and age-calibrated 

occurrences. Overall, records are confined to the 

Cenomanian (see Simmons & Bidgood, 2023). Younger 

records are reported but were considered by Simmons & 

Bidgood (2023) to be unconfirmed as B. bentori. 

Subsequently, this was in part confirmed by 

Schlagintweit et al. (2023a) who introduced Biconcava 

brattiana from Campanian strata of Croatia, but also 

including as a synonym (as Biconcava sp.) the post-

Cenomanian record of B. bentori from Italy of Luperto 

Sinni (1976). This shows that the genus Biconcava did 

not become extinct at the Cenomanian-Turonian 

boundary like more complex LBF. It represents a 

supposed r-strategist survivor species (e.g., Schlagintweit 

and Yazdi-Moghadam, 2021) and suggests more findings 

of Biconcava may be found in Upper Cretaceous 

Neotethyan shallow-water carbonates (Schlagintweit et 

al., 2023a). 
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Geographic Range: The species is widely 

documented and confirmed across central Neotethys with 

records from throughout the Mediterranean as far west as 

Iberia, from North Africa, and across the Arabian Plate. 

Additionally, there are unconfirmed records from Mexico 

and Cuba (Simmons & Bidgood, 2023). 

 

Genus Daxia Cuvillier & Szakall 1949 

 

Daxia cenomana Cuvillier & Szakall, 1949 

Fig. 3 

 

1928 Un-named foraminifera Fossa Mancini, pl. XXII, 

fig. 10; Tibet. 

T 1949 Daxia cenomana n. sp.; Cuvillier & Szakall, p. 8; 

pl. 2, figs. 4-6. Cenomanian (=late Cenomanian as 

emended by Saint-Marc, 1966), France. 

1965 Haplophragmoides cenomana n. sp.; Hofker, p. 

186; pl. III, fig. 4; text-fig. 2; Aptian-Cenomanian, 

Spain/southern Europe [Older records can probably be 

assigned to Daxia minima Laug & Peybernes, 1979]  

Non 1965 Daxia cenomana Neumann, pl. 1, figs. 1-7; 

Cenomanian, France [=Mayncina orbignyi Cuvillier & 

Szakall, 1949 fide Loeblich & Tappan, 1987] 

1967 Daxia cenomana - Hottinger, p. 34; pl. 20, figs. 11-

15; Cenomanian, Morocco. 

? 1972 Haplophragmoides cenomana - Ramirez del Pozo, 

pl. 4, fig. 12; Cenomanian, Spain. 

1973 Daxia cenomana - Bilotte pl. III, fig. 16; middle 

Cenomanian, Pyrenees. 

1981 Daxia cenomana - Tronchetti, p. 30; pl. 1, figs. 8-9; 

Cenomanian, France. 

1985 Daxia cenomana - Schroeder & Neumann p. 15; pl. 

1, figs. 1-8; Cenomanian, global review. 

1985 Daxia cenomana - Bilotte, pl. 4, fig. 4; latest 

Albian-Cenomanian, Pyrenees. 

1988 Daxia sp. - Smith & Juntao, pl. 1, fig. 12; late 

Albian, Tibet. 

? 1998 Daxia cenomana - El-Sheikh & Hewaidy, p. 504; 

pl. 1, figs. 6-7; late Cenomanian, northern Egypt. 

? 2012 Daxia cenomana – Omaña et al., pl. 4, fig. 3; 

middle-late Cenomanian, Mexico. [?=Mayncina orbignyi] 

Non 2014 Daxia cenomana - Afghah et al., fig. 8B; late 

Cenomanian, Iranian Zagros. [=Pseudorhipidionina ex 

gr. casertana-murgiana sensu Simmons & Bidgood, 

2023] 

Non 2014 Daxia cenomana - Danelian et al., fig. 9(2); 

Cenomanian, Armenia. [=Charentia cuvillieri Neumann, 

1965] 

2018 Daxia cenomana - Andrade, Es. M2, fig.1, non M5 

fig. 5 [?=Mayncina orbignyi]; Cenomanian, Portugal. 

Fig. 2. Representative illustrations of Biconcava bentori: a. Equatorial section, Hamaoui & Saint Marc (1970, pl. 21, 

fig. 1, Israel); b. Axial section, Hamaoui in Schroeder & Neumann (1985, pl. 13, fig. 3, Lebanon). (Reproduced after 

Simmons & Bidgood, 2023). 
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? 2018 Daxia cf. cenomana - Luger, p. 53; pl. 2, fig. 1; 

latest Albian, Somalia. 

Non 2018 Daxia cenomana - Jamalpour et al., pl. II, fig. 

3; Cenomanian, Iranian Zagros. [=Indeterminate] 

? 2019 Daxia cenomana - Omaña et al., p. 705; figs. 8c, 

9a; Cenomanian, Mexico. [?=Mayncina orbignyi] 

2021 Daxia cenomana - Mohajer et al., pl. 2, fig. t; late 

Cenomanian, Iranian Zagros. 

2023 Daxia cenomana - Simmons & Bidgood, p. 56, fig. 

7a-b; late Albian-late Cenomanian, global review. 

 

Taxonomy/Identity: Flattened, biumbilicate, 

involute, planispiral (like Biconcava but with numerous 

sickle or tear-drop shaped chambers which are wider at 

the base, rather than regularly shaped). Coarser 

agglutinated grains appear to be concentrated towards the 

outer part of the wall giving the impression of a kind of 

“layering”. D. cenomana is also similar to Mayncina (see 

synonymy lists) but is less inflated and has a single rather 

than multiple apertures (see Simmons & Bidgood, 2023).  

Reference Images: Arnaud-Vanneau & Prestat (in 

Schroeder & Neumann, 1985), Pl. 1, figs. 1-8, p. 15. 

Confident Stratigraphic Range: late Albian to top 

Cenomanian (Simmons & Bidgood, 2023). 

Uncertain Stratigraphic Range: Pre-late Albian 

records are likely to belong to Daxia minima (see 

Simmons & Bidgood, 2023) or transitional forms 

between D. minima and D. cenomana.  

Most records in the literature are unconfirmed by 

illustration (see Simmons & Bidgood, 2023). 

Geographic Range: Mostly known from France and 

Iberia, but there are many unconfirmed records that 

suggest it could be pan-Neotethyan in distribution 

(Simmons & Bidgood, 2023) with occurrences noted as 

far west as Mexico and as far east as Tibet (Fossa 

Mancini, 1928; Smith & Juntao, 1988; BouDagher-Fadel 

et al., 2017 (unillustrated) and also Figure 3 herein for a 

new record). It appears to be rare on the Arabian Plate but 

is known from the Iranian record of Mohajer et al. 

(2021). 

 

Genus Deuterospira Hamaoui 1965 emend. Hamaoui, 

1979 

 

Deuterospira pseudodaxia Hamaoui, 1965 emend. 

Hamaoui, 1979 

Fig. 4 

 

1965 Deuterospira pseudodaxia n. gen., n. sp. Hamaoui 

p. 15; Cenomanian, Negev, Israel. [described in basic 

terms but not illustrated] 

Fig. 3. Representative illustrations of Daxia cenomana: a. Equatorial section, Arnaud-Vanneau & Prestat in Schroeder 

& Neumann (1985, pl. 1, fig. 2, France); b. Axial section, Arnaud-Vanneau & Prestat in Schroeder & Neumann (1985, 

pl. 1, fig.7, France); c. Oblique axial-equatorial section, Yiwei Hu personal collection (?middle-late? Albian, Tibet); d. 

Subaxial section, Yiwei Hu personal collection (?middle-late? Albian, Tibet). 
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1966 Deuterospira pseudodaxia Hamaoui, pl. 10, figs. 8-

9; Cenomanian, Negev, Israel. [illustrated but not 

described] 

T 1979 Deuterospira pseudodaxia Hamaoui, p. 342; fig. 

2a-b; Cenomanian, Negev, Israel. 

1987 Deuterospira pseudodaxia - Loeblich & Tappan, p. 

72; pl. 57, figs. 1-2; Cenomanian, Israel & Iraq. 

2023 Deuterospira pseudodaxia - Simmons & Bidgood, 

p. 58; fig. 9a-b; late? Cenomanian, global review. 

 

Taxonomy/Identity: Planispiral and evolute (with 

only 2 coils) with straight septa and a very acute 

periphery. In the limited number of illustrations, the 

initial coil is infilled by agglutinated material, obscuring 

internal details. The aperture is single and basal in earlier 

stages, becoming more areal in later stages (cf. the similar 

Daxia which is areal throughout) (see Simmons & 

Bidgood, 2023). 

Reference Images: Hamaoui (1979), Fig. 2, p. 342. 

Confident Stratigraphic Range: Not applicable. 

Uncertain Stratigraphic Range: late Cenomanian 

(Simmons & Bidgood, 2023). 

There are very few published records of this species 

and even fewer are confirmed by illustration (see 

Simmons & Bidgood, 2023). Age constraint is poor.  

Geographic Range: A rarely known species only 

recorded  from  Israel  and   possibly   Iraq  (Simmons   & 

Bidgood, 2023). 

 

Genus Mayncina Neumann 1965 

 

Mayncina orbignyi (Cuvillier & Szakall, 1949) 

Fig. 5  

 

T 1949 Daxia orbignyi n. sp. Cuvillier & Szakall, p. 8.; 

pl. 2, fig. 1; Cenomanian, France. 

1965 Mayncina d’orbignyi Neumann, p. 93; pl. 1, figs. 8-

12; pl. 2, figs. 1-5; Cenomanian, France. 

1965 Daxia cenomana Cuvillier & Szakall - Neumann, 

pl. 1, figs. 1-7; Cenomanian, France [=Mayncina orbignyi 

fide Loeblich & Tappan, 1987] 

1985 Mayncina orbignyi - Schroeder & Neumann, p. 16; 

pl. 2, figs. 1-9; Cenomanian, global review 

Non 2007 Mayncina orbignyi - Abu-Zied, fig. 7G-J; 

Barremian-late Aptian, Sinai, Egypt. 

[probably=Choffatella decipiens Schlumberger, 1905] 

? 2012 Daxia cenomana – Omaña et al., pl. 4, fig. 3; 

middle-late Cenomanian, Mexico.  

2016 Coxites zubairensis - Rikhtegarzadeh et al., pl. 1, 

fig. 6; Cenomanian, Iranian Zagros. 

? 2018 Daxia cenomana - Andrade, Es. M5 fig. 5; non 

M2, fig.1, [=Daxia cenomana]; Cenomanian, Portugal. 

? 2019 Daxia cenomana - Omaña et al., p. 705; figs. 8c, 

9a; Cenomanian, Mexico.  

Fig. 4. Representative illustrations of Deuterospira pseudodaxia: a. Equatorial section, Hamaoui (1979, fig. 2a, Israel); 

b. Axial section, Hamaoui (1979, fig. 2b, Israel). (Reproduced after Simmons & Bidgood, 2023). 
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? 2020 Mayncina orbignyi - Elbaz & Kassem, pl. 1, fig. 

3; early-middle Cenomanian, Gulf of Suez. [external 

view so identity unconfirmed] 

? 2021 Mayncina orbignyi - Shahin & Elbaz, fig. 3(8); 

early-middle Cenomanian, Gulf of Suez. [external view 

so identity unconfirmed]. 

2023 Mayncina orbignyi – Simmons & Bidgood, p. 60; 

fig. 11a-b; (late Albian?) middle Cenomanian, global 

review 

 

Taxonomy/Identity: Planispiral, broadly biconvex 

and involute with multiple, small areal apertures and 

more involute than the similar Biconcava and Daxia, 

which also have single rather than multiple areal 

openings (see Simmons & Bidgood, 2023). Notable 

dimporphism is also evident (see illustrations in 

Schroeder & Neumann, 1985) with higher numbers of 

chambers in microspheric forms as well as relative 

proloculus size. 

Reference Images: Arnaud-Vanneau & Prestat (in 

Schroeder & Neumann, 1985), Pl. 2, figs. 1-9, p. 16. 

Confident Stratigraphic Range: middle Cenomanian 

(Simmons & Bidgood, 2023). 

Uncertain Stratigraphic Range: late Albian - early 

Cenomanian (Simmons & Bidgood, 2023). 

Incorrectly identified records can be found from strata 

as old as the Barremian-early Aptian (Abu-Zied, 2007).  

Geographic Range: Only confidently known from 

western France, sparse unconfirmed records extend the 

range to Mexico and the Arabian Plate (Simmons & 

Bidgood, 2023). A curious possible record “unillustrated” 

is from the Lut Block in eastern central Iran (Motamed al 

Shariati et al., 2016). 

 

Family NEZZAZATIDAE Hamaoui & Saint Marc 1970 

Genus Biplanata Hamaoui & Saint-Marc 1970 

 

Biplanata peneropliformis Hamaoui & Saint-Marc, 

1970 

Fig. 6 

 

1965 Biplanata n. gen., Hamaoui; p. 15; pl. 13, fig. 10; 

pl. 14, fig. 5; Cenomanian, Negev, Israel [no type species 

designated] 

1969 Cyclolina sp. transition to Cyclopsinella sp. (?) – 

Sampò, pl. XLV, figs. 4-5. Cenomanian, Iranian Zagros. 

T 1970 Biplanata peneropliformis n. gen. n. sp., Hamaoui 

& Saint-Marc, p. 280; pl. 1-11; Cenomanian, Negev, 

Israel and Lebanon. 

1971 Biplanata cf. peneropliformis - Fleury, pl. 3, figs. 

17-19; Cenomanian, Greece. 

1974 Biplanata peneropliformis - Saint-Marc, p. 233; pl. 

V, figs. 1-11; late Cenomanian – early Turonian, Lebanon  

 
Fig. 5. Representative illustrations of Mayncina orbignyi: a. Equatorial section, Arnaud-Vanneau & Prestat in 

Schroeder & Neumann (1985, pl. 2, fig. 7, France); b. Axial section, Arnaud-Vanneau & Prestat in Schroeder & 

Neumann (1985, pl. 2, fig.8, France). (Reproduced after Simmons & Bidgood, 2023). 
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[early Turonian age excluded by Simmons & Bidgood, 

2023] 

1974 Biplanata peneropliformis - Radoičić, pl. 4, fig. 3; 

late Cenomanian, Serbia. 

Non 1976 Biplanata peneropliformis – Luperto Sinni, p. 

320-321, pl. 44, figs. 1-4; Late Cretaceous, southern Italy 

[ = Biplanata sp.] 

1985 Biplanata peneropliformis - Schroeder & Neumann, 

p. 36; pl. 14, figs. 1-8; Cenomanian, global review 

1994 Biplanata peneropliformis - Velić & Vlahović, pl. 

III, figs. 6-9; middle-late Cenomanian, Croatia. 

1994 Biplanata peneropliformis - Chiocchini et al., pl. 

16, figs. 1-5; middle Cenomanian, Italy. 

Non 1998 Biplanata peneropliformis - El-Sheikh & 

Hewaidy, pl. 1, fig. 10; late Cenomanian, northern Egypt. 

[= indeterminate taxon] 

2006 Biplanata peneropliformis - Taslı et al., fig. 6(H-J); 

middle-late Cenomanian, southern Turkey. 

? 2006 Biplanata peneropliformis - Bravi et al., fig. 5a; 

late Cenomanian, southern Italy 

2009 Biplanata peneropliformis - Sari et al., pl. II, figs. 

1-2; middle-late Cenomanian, southern Turkey. 

? 2010 Biplanata peneropliformis - Spalluto & Caffau, 

fig. 14E; middle-late Cenomanian, southern Italy. 

2012 Biplanata peneropliformis - Chiocchini et al., pl. 

100, figs. 1-7; late Cenomanian, central Italy. 

? 2012 Biplanata  peneropliformis  -  Simone  et   al.,  fig. 

4(M); middle Cenomanian, southern Italy. 

2013 Biplanata peneropliformis - Ghanem & Kuss, fig. 

14(39, 41); Cenomanian, Syria. 

2013 Biplanata peneropliformis - Shahin & Elbaz, pl. 1, 

fig. 23; Cenomanian, Sinai, Egypt. 

Non 2013 Biplanata peneropliformis - Ghanem & Kuss, 

fig. 14(40); Cenomanian, Syria. [=Merlingina cretacea 

Hamaoui & Saint-Marc, 1970] 

Non 2014a Biplanata peneropliphormis [sic] - Omidvar 

et al., pl. 1(I); Cenomanian-Turonian, Iranian Zagros. 

[=Mangashtia viennoti Henson, 1948c] 

2017 Biplanata peneropliformis - Koç, fig. 6b(A1-A5); 

Cenomanian, central Taurides, Turkey. 

? 2019 Biplanata peneropliformis - Kiarostami et al., pl. 

2, fig. j; Santonian [erroneous label, probably 

Cenomanian], Iranian Zagros [?=Mangashtia viennoti]  

2019 Biplanata peneropliformis - Bomou et al., fig. 13B 

assemblage F (left image); Cenomanian, Mexico. 

2020 Biplanata peneropliformis - Solak et al., fig. 6(P-

Q); fig. 11(M); Cenomanian, western Taurides, Turkey. 

2020 Biplanata peneropliformis - Simmons et al., fig. 

10(13); middle-late Cenomanian, southeast Turkey. 

2020 Biplanata peneropliformis - Ezampanah et al., fig. 

7B; late Cenomanian, Iranian Zagros. 

2021 Biplanata peneropliformis - Solak, pl. 2, figs. G-H, 

pl. 3, fig. S; Cenomanian, central Taurides, Turkey. 

2021 Biplanata peneropliformis - Mohajer  et   al.,   pl. 1, 

Fig. 6. Representative illustrations of Biplanata peneropliformis: a. External equatorial view, Hamaoui & Saint Marc 

(1970, pl. 5, fig. 3, Israel, holotype); b. Oblique equatorial section, Saint Marc (1974, pl. V, fig. 1, Lebanon); c. Axial 

section, Hamaoui & Saint Marc (1970, pl. 6, fig.2, Lebanon). (Reproduced after Simmons & Bidgood, 2023). 
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fig. e; Cenomanian, Iranian Zagros. 

2021 Biplanata peneropliformis - Consorti & 

Schlagintweit, fig. 2G; late Cenomanian, Albania-

Kosovo. 

2022b - Mangashtia viennoti - Mohajer et al., fig. 5c; late 

Cenomanian, Iranian Zagros. 

2022b Biplanata peneropliformis - Schlagintweit & 

Yazdi-Moghadam, fig. 2K; middle-late Cenomanian, 

Iranian Zagros. 

2023b Biplanata peneropeliformis (sic.) - Mehrabi et al., 

fig. 6(O): Cenomanian, Iranian Zagros. 

2023c Biplanata peneropliformis - Schlagintweit et al., 

fig. 7A-D; Cenomanian, Lebanon [from Hamaoui & 

Saint-Marc, 1970]. 

2023 Biplanata peneropliformis - Simmons & Bidgood, 

p. 62; fig. 13(a-c); uppermost early?/middle-late (but not 

latest?) Cenomanian (global review). 

2024 Mangashtia viennoti - Moghaddam et al., fig. 2h, 

Cenomanian, Iranian Zagros. 

? 2024 Biplanata sp. - Moghaddam et al., fig. 2o 

(captioned as 2p); Cenomanian, Iranian Zagros. 

 

Taxonomy/Identity: Planispiral semi-involute. 

Similar to B. bentori but with a flatter, disc-like test and 

faster-growing chambers (and a tendency to uncoil), a 

larger, median bifurcating dental plate and lacks the V-

shaped chamber cross section. Chamber width is fairly 

constant from the umbilicus to the periphery (cf. 

Demirina and Merlingina) (see Simmons & Bidgood, 

2023). 

B. peneropliformis has been placed within the 

Nezzazatidae Hamaoui & Saint-Marc, 1970 (e.g., by 

Hamaoui, 1985; Loeblich & Tappan, 1987 and (as 

followed here) Kaminski, 2014). It is worth mentioning 

that Mikhalevich (1992, 2013) placed Biplanata in the 

family Biplanatidae Mikhalevich, 1992 (superfamily 

Barkerinoidea Smout, 1956) given the generic diagnosis 

as follows: ‘Test planispirally coiled, evolute to 

semievolute, chambers subdivided by a “plate” 

associated with the aperture or other type of partitions; 

aperture in the adult terminal, single or multiple’ 

(Mikhalevich, 2004, p. 251). The Biplanatidae are said to 

differ from the Nezzazatidae ‘in planispiral rather than 

trochoid test and in character and position of the 

aperture, though aperture of the earliest part is not 

known, but in adult stage it is terminal (areal) – 

represented by multiple openings or one opening (in 

Nezzazata aperture is basal)’. The next classification of 

agglutinated foraminifera should, in our opinion, 

carefully take this proposal into consideration (see also 

Mikhalevich, 2013). 

Whittaker et al. (1998) regarded Henson’s (1948c) 

species Mangashtia viennoti (admittedly defined on a 

few, fragmentary specimens) as, in fact, B. 

peneropliformis. M. viennoti would therefore have 

priority over B. peneropliformis. This situation was 

reviewed by Schlagintweit et al. (2023c) and Simmons & 

Bidgood (2023) who   established   that they are distinct 

taxa. 

Reference Images: Hamaoui & Saint-Marc (1970), 

pls. 1-11, Fig. 1, p. 262-282. 

Confident Stratigraphic Range: base middle to late 

but not latest Cenomanian (Simmons & Bidgood, 2023). 

Uncertain Stratigraphic Range: late early 

Cenomanian (Simmons & Bidgood, 2023).  

Commonly recorded but with relatively few 

confirmed ID and age-calibrated occurrences although 

overall, records are confined to the Cenomanian (see 

Simmons & Bidgood, 2023). Younger records are 

reported (e.g., Luperto Sinni, 1976), but were considered 

by Simmons & Bidgood, 2023) to be unconfirmed as B. 

peneropliformis. Perhaps, like Biconcava, Biplanata 

survived the Cenomanian/Turonian boundary extinction 

event, and new but similar species arose in the Late 

Cretaceous.  

Geographic Range: Confidently recorded from 

central Neotethys and Mexico (see Simmons & Bidgood, 

2023). Most reliable records come from the 

Mediterranean and Arabian Plate.  

   

Genus Coxites Smout 1956 

 

Coxites zubairensis Smout, 1956 

Fig. 7 

 

T 1956 Coxites zubairensis n. gen., n. sp. Smout, p. 343; 

pl. 2, figs. 1-6; early Turonian, southern Iraq [the early 

Turonian age is questionable and is better regarded as late 

Cenomanian] 

? 1961 Coxites cf. zubairensis - Hamaoui, p. 13; pl. 9, fig. 

9; Cenomanian, Israel. 

? 1965 Coxites sp. - Hamaoui, pl. 14, figs. 8-9; 

Cenomanian, Israel. 

1971 Coxites zubairensis - Fleury, pl. 3 fig. 21; late 

Cenomanian, Greece. 

1971 Trochospira avnimelechi Hamaoui & Saint-Marc - 

Fleury; pl. 3, figs. 20; late Cenomanian, Greece.  

1974 Coxites zubairensis - Saint-Marc, p. 234-235; pl. 

IV, fig. 11; late Cenomanian, Lebanon. 

1976 Coxites zubairensis - Leppig, p. 813; text fig. 2; Tf. 

III, figs. 1-6; pl. IV, figs. 9-12; late Cenomanian-early 

Turonian, Crete. 

Non 1976 Coxites zubairensis - Luperto-Sinni, pv. 44, 

figs. 13-16; pl. 45, figs. 1-6; Senonian, Italy [=Antalyna 

korayi Farinacci & Köylüoglu, 1985] 

? 1980 Coxites sp. - Fleury, p. 492; pl. III, figs. 15-17; 

Cenomanian, Greece. 

1981 Coxites zubairensis - Saint-Marc, pl. 1, fig. 16; late 

Cenomanian, Lebanon.  

1990 Coxites zubairensis - Cherchi & Schroeder, fig. 6; 

middle-late Cenomanian, Iranian Zagros. 

1994 Coxites zubairensis - Chiocchini et al., pl. 19, figs. 

9-11; late Cenomanian, Italy. 

1998 Coxites zubairensis - Whittaker et al., p. 27; pl. 3, 

fig. 3; pl. 45, figs. 3-5; middle Cenomanian-middle 

Turonian [age interpretation can be contested, see below. 
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Specimens are most likely late Cenomanian], southern 

Iraq. 

2009 Coxites zubairensis - Sari et al., pl. 4, figs. 1-3; 

latest Cenomanian, western Taurides, Turkey. 

2012 Coxites zubairensis - Chiocchini et al., pl. 116, figs. 

1-8; late Cenomanian, central Italy. 

2013 Coxites zubairensis - Rahimpour-Bonab et al., fig. 

8(H); Cenomanian-Turonian, Iranian Zagros. 

? 2013 Coxites zubairensis - Ghanem & Kuss, fig. 

14(11); late Cenomanian, Syria. 

2014b Coxites zubairensis - Omidvar et al., fig. 3(9); 

Cenomanian-Turonian, Iranian Zagros. 

Non 2014 Coxites zubairensis - Afghah & Dookh; pl. 2, 

fig. 1; Cenomanian, Iranian Zagros [?=Trochospira 

avnimelechi Hamaoui & Saint-Marc] 

2016 Coxites zubairensis - Consorti et al., fig. 4(i); fig. 

6(a, c); early?-middle Cenomanian, Iberian Ranges, 

Spain. 

2016 Coxites zubairensis - Assadi et al., fig. 6(a7); late 

Cenomanian, Iranian Zagros. 

Non 2016 Coxites zubairensis - Rikhtegarzadeh et al., pl. 

1, fig. 6; Cenomanian, Iranian Zagros. [=? Daxia 

cenomana] 

Non 2017 Coxites zubairensis - Boukhary et al., p. 4; fig. 

1; late Cenomanian-early Turonian, Eastern Desert, 

Egypt. [=?Spirocyclina atlasica Saint-Marc & Rahhali, 

1982] 

? 2019 Coxites zubairensis - Kiarostami et al., pl. 2(k); 

Cenomanian-Santonian, Iranian Zagros. [=lapsus calami 

in Santonian age, should be Turonian] 

Non 2019 Coxites zubairensis - Parnian et al., fig. 3(R); 

Cenomanian, Iranian Zagros [=Heterocoskinolina 

saintmarci Luger, 2018] 

Non 2019 Coxites zubairensis - Saeedi-Razavi et al., pl. 

1, fig. 4; Cenomanian, Iranian Zagros [=Indeterminate 

nezzazatid] 

2021 Coxites zubairensis - Saeedi-Razavi et al., pl. 1, fig. 

6; Cenomanian, Iranian Zagros. [note plate is the same as 

used in Rikhtegarzadeh et al., 2017] 

2021 Coxites zubairensis - Solak, pl. 3, figs. H-J; late 

Cenomanian, central Taurides, Turkey. 

 

Taxonomy/Identity: Trochospiral throughout with a 

flat dorsal surface and low conical ventral surface with a 

subacute margin. Its main characteristic is having 

transverse partitions attached to a toothplate, some of 

which may fuse terminally. See also Loeblich & Tappan, 

1987, p. 88.  

Whittaker et al. (1998) incorrectly considered the wall 

to be porcellaneous.  

Reference Images: Smout (1956), Pl. 2, Figs. 1-6, p. 

343. See also Saint-Marc (1974), Leppig (1976), Sari et 

al. (2009).  

Confident Stratigraphic Range: base middle – top 

late Cenomanian, scarce records in the middle 

Cenomanian, common records in the late Cenomanian.  

  
Fig. 7. Representative illustrations of Coxites zubairensis: a. External view (dorsal side), Smout (1956, pl. 2, fig. 

1, Iraq); b. External view (ventral side), Smout (1956, pl. 2, fig. 2, Iraq); c. Transverse section, Consorti et al. 

(2016, fig. 4i, Spain); d. Axial section (shows “incomplete partitions…parallel to the septa” (Loeblich & Tappan, 

1987, p. 88), Sari et al. (2009, pl. 4, fig. 3, Turkey). 
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Uncertain Stratigraphic Range: Turonian and 

younger. 

Originally described from the subsurface Mishrif 

Formation in southern Iraq (Smout, 1956), C. zubairensis 

was assigned a type level of most likely Lower Turonian 

although no corroborating evidence for this age was 

provided. Although the Mishrif Formation can extend 

into the Turonian (Bromhead et al., 2022; Simmons et al., 

2024), it is more typically late Cenomanian. Saint-Marc 

(1974) discounted a Turonian age because the microfauna 

associated with C. zubairensis in Lebanon was clearly 

Cenomanian and consisted of Cisalveolina fallax Reichel 

(= C. fraasi Gümbel), C. lehneri Reichel and others. On 

the other hand, Leppig (1976) recorded well-illustrated C. 

zubairensis from Crete, where it was said to be associated 

with “Nezzazata simplex Omara, Chrysalidina cf. gradata 

d’Orbigny, Pseudolituonella reicheli Marie, Reissella 

ramonensis Hamaoui, Debarina hahounerensis Raoult & 

Vila, Minouxia lobata Gendrot, Valvulammina picardi 

Henson, Accordiella conica Farinacci, Scandonea 

samnitica De Castro, Pseudocyclammina aff. massiliensis 

Maync and Dictyoconus aff. aegyptiensis (Chapman)”. 

This is a mixture of faunal elements that are in part 

Cenomanian and in part Turonian or indeed younger 

(Velić, 2007; Chiocchini et al., 2012 and – some with an 

FAD in the early Coniacian – Frijia et al., 2015). 

Unfortunately, no biostratigraphic distribution chart was 

provided and the certainty with which C. zubairensis can 

be regarded as Turonian or younger is impeded. C. 

zubairensis was also recorded in post-Cenomanian 

stratigraphy in Italy (Luperto-Sinni, 1976) but these 

specimens are probably Antalyna korayi, a nezzazatid 

first described from the latest Cretaceous of Turkey 

(Farinacci & Köylüoglu, 1985). 

In the majority of publications C. zubairensis has 

often been recorded alongside a variety of Cenomanian 

(typically late Cenomanian) taxa including C. fraasi, 

Ovalveolina ovum (d’Orbigny), Chrysalidina gradata and 

Pseudolituonella reicheli. Occasional references to a 

middle Cenomanian range component are suggested by 

Arnaud et al. (1981), Whittaker et al. (1998), Bernaus & 

Masse (2007), and more recently by Consorti et al. (2016) 

from Iberia, with a well-illustrated record from the Villa 

de Ves Formation. Consorti et al. (2016) attributes a 

lower? to middle Cenomanian age to that unit. Whittaker 

et al. (1998) extends the range of C. zubairensis to the top 

of the middle Turonian but justification for this is not 

given. Records from the early Cenomanian (e.g., Afghah 

& Fadaei, 2014) are unsubstantiated. In summary, most 

records – many from the Iranian Zagros (e.g., Omidvar et 

al., 2014b) – attribute a late/latest Cenomanian range for 

this taxon (Saint-Marc, 1974, 1981; Chiocchini et al., 

2012) and it is sometimes used as a subzonal marker in 

the upper part of the late Cenomanian (e.g. Sari et al., 

2009). Nonetheless middle Cenomanian records are 

known, and possible Turonian and younger records 

cannot be entirely excluded. 

The single illustration of a specimen attributed to C. 

zubairensis from the Cenomanian of Egypt by Boukhary 

et al. (2017) appears not to be trochospiral but planispiral 

becoming peneropliform-flabelliform and may be 

referrable to Spirocyclina atlasica. 

Geographic Range: Confidently recorded from 

throughout the Mediterranean and Arabian Plate.  

 

Genus Demirina Özcan 1994 

 

Demirina meridionalis Özcan, 1994 

Fig. 8  

 

T 1994 Demirina meridionalis n. gen., n. sp. Özcan, p. 3; 

pl. I, figs. 1-10; pl. II, figs. 1-11; Cenomanian, southeast 

Turkey. 

2019 Demirina meridionalis - Özkan & Altiner, fig. 9(7); 

Cenomanian, southeast Turkey. 

2023 Demirina meridionalis - Simmons & Bidgood, p. 

64. fig. 15a-c; ?early-middle? Cenomanian, global review 

 

Taxonomy/Identity: Planispiral, “peneroplid” and 

semi-involute. Characterised by a diamond-shaped 

apertural face and acute periphery, together with inwards-

projecting incomplete single-order partitions extending 

about half-way into the chambers (see Simmons & 

Bidgood, 2023). 

Reference Images: Özcan (1994), Pls. 1-2, Fig. 2, p. 

3-4. 

Confident Stratigraphic Range: Not applicable. 

Uncertain Stratigraphic Range: early – middle 

Cenomanian (Simmons & Bidgood, 2023). 

Geographic Range: So far recorded only from SE 

Turkey (Özcan, 1994; Özkan & Altiner, 2019) in strata 

with poor age constraint (see Simmons & Bidgood, 

2023). 

 

Genus Merlingina Hamaoui, 1965 emend. Hamaoui & 

Saint-Marc, 1970 

 

Merlingina cretacea Hamaoui, 1965 emend. Hamaoui 

& Saint-Marc, 1970 

Fig. 9 

 

1965 Merlingina cretacea n. sp. Hamaoui, p. 7; pl. 9, fig. 

6; pl. 14, fig. 14; Cenomanian, Israel. 

1967 Merlingina cretacea - Arkin & Hamaoui, text-figs. 

8, 16; Cenomanian, Israel. 

T 1970 Merlingina cretacea Hamaoui & Saint-Marc, p. 

306; pls. 22-27, fig. 4; Cenomanian, Israel & Lebanon. 

1974 Merlingina cretacea - Saint-Marc, p. 230; pl. VI, 

figs. 1-9; late Cenomanian, Lebanon. 

? 1974 Merlingina cretacea - Hamaoui & Brun, pl. 22, 

fig. 1; Cenomanian-Turonian, southern Iraq.  

Non 1976 Merlingina cretacea - Luperto-Sinni, p. 319; 

pl. 43, figs. 6-7, 9; Senonian, Mediterranean. 

[fragmentary specimens, indeterminate] 
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Fig. 8. Representative illustrations of Demirina meridionalis: a. Equatorial section, Özcan (1994, pl. 1, fig. 1, Turkey); 

b. Axial section, Özcan in Kaminski (2000, fig. 44 (part), Turkey); c. Axial section, Özcan (1994, pl. 1, fig. 5, Turkey). 

(Reproduced after Simmons & Bidgood, 2023). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 9. Representative illustrations of Merlingina cretacea: a. Equatorial section, Saint Marc (1974, pl. VI, fig. 1, 

Lebanon); b. Subaxial, slightly oblique section, Hamaoui & Saint Marc (1970, pl. 23, fig.3, Lebanon). (Reproduced 

after Simmons & Bidgood, 2023). 
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1981 Merlingina cretacea - Saint-Marc, pl. III, figs. 6-9; 

middle Cenomanian – earliest Turonian, Lebanon. 

1985 Merlingina cretacea - Schroeder & Neumann, p. 

37; pl. 15, figs. 1-9; middle Cenomanian – earliest 

Turonian, global review. 

? 1990 Merlingina cretacea - Smith et al., fig. 6g; 

middle-late Cenomanian, central Oman Mountains. 

1994 Merlingina cretacea - Chiocchini et al., pl. 17, figs. 

6-8; middle Cenomanian, Italy. 

? 1997 Merlingina cretacea - Rosales-Domínguez et al., 

fig. 4C; late Cenomanian-?earliest Turonian, Mexico. 

2000 Merlingina cretacea - Aguilero-Franco, p. 163 & 

fig.; middle-late Cenomanian, Mexico. 

2004 Merlingina cretacea - Menegatti, p. 2/ 30; pl. 12, 

fig. 6; pl. 13, fig. 1; Cenomanian, Dubai. 

2009 Merlingina cretacea - Sari et al., pl. II, figs. 3-4; 

middle Cenomanian-earliest Turonian, Turkey. 

2012 Merlingina cretacea - Chiocchini et al., pl. 89, figs. 

1-7; early [=probably middle] Cenomanian, central Italy. 

2012 Merlingina cretacea - Rahimpour-Bonab et al., fig. 

8(I); Cenomanian, Iranian Zagros. 

? 2012 Merlingina cretacea - Omaña et al., pl. 4, fig. 6; 

middle-late Cenomanian, Mexico. 

2013 Merlingina cretacea - Rahimpour-Bonab et al., fig. 

8(K); Cenomanian, Iranian Zagros. 

2013 Merlingina cretacea - Ghanem & Kuss, fig. 13(25-

27, 29); fig. 14(13, 21-22); middle-late Cenomanian, 

Syria. 

? 2013 Merlingina cretacea - Shahin & Elbaz, pl. 1, fig. 

24; ?early Cenomanian [age logic suspect], Sinai, Egypt. 

[external view, identity not confirmed] 

? 2014 Merlingina cretacea - Shahin & Elbaz, fig. 11(3);  

?early Cenomanian [age logic suspect], Sinai, Egypt. 

[external view, identity not confirmed] 

Non 2016 Merlingina cretacea - Rikhtegarzadeh et al., pl. 

1, fig. 14; Cenomanian, Iranian Zagros. [=simple biserial 

or uniserial foraminifera] 

Non 2016 Merlingina cf. cretacea? - Rahiminejad & 

Hassani, fig. 6(O); Late Cretaceous, central Iran. 

[=simple trochospiral foraminifera] 

? 2017 Merlingina cretacea - Navarro-Ramirez et al., fig. 

8G; late Cenomanian-early Turonian, central Peru. 

Non 2017 Merlingina cretacea - Granier et al., fig. 6G-H 

[=Nezazatinella ex gr. picardi] 

? 2019 Merlingina cretacea - Bomou et al., fig, 13B, 

assemblage F, 2nd photo; late Cenomanian, Mexico. 

? 2019 Merlingina cretacea - Omaña et al., p. 705; fig. 

9c; middle-late Cenomanian, Mexico. 

Non 2019 Merlingina cretacea - Kiarostami et al., pl. 1g; 

Cenomanian, Iranian Zagros. [=indeterminate] 

Non 2020 Merlingina cretacea - Mohseni & Javanmard, 

fig. 18h; middle-late Cenomanian, Iranian Zagros. 

[=simple, biserial foraminifera] 

2021 Merlingina cretacea - Solak et al., pl. 3, figs. C-D; 

Cenomanian, Turkey. 

2021 Merlingina cretacea - Mohajer et al., pl. 3, fig. i; 

late Cenomanian-earliest Turonian, Iranian Zagros. 

? 2021 Merlingina cretacea - Shahin & Elbaz,  fig. 3(18); 

?early Cenomanian [age logic suspect], Sinai, Egypt. 

[external view, identity not confirmed] 

2023 Merlingina cretacea - Simmons & Bidgood, p. 66; 

fig. 17a-b; early?/middle-late Cenomanian, global review. 

2024b Merlingina cretacea – Schlagintweit et al., fig. 4J; 

Age uncertain as reworked, Slovenia. 

 

Taxonomy/Identity: Irregularly planispiral, possibly 

asymmetrical in the early stage becoming more 

symmetrical later and tending to uncoil. There is also a 

rapid increase in chamber width causing a double-

periphery effect. This, combined with relatively deep 

sutures, can result in a characteristic “saw-tooth” 

periphery in equatorial and oblique sections (see 

Simmons & Bidgood, 2023). 

Reference Images: Hamaoui & Saint-Marc (1970), 

Pls. 22-27, Fig. 4, p. 306-320. 

Confident Stratigraphic Range: middle – late 

Cenomanian (Simmons & Bidgood, 2023). 

Uncertain Stratigraphic Range: early Cenomanian 

(Simmons & Bidgood, 2023). 

No definite Turonian records are known, and those 

stated as ranging from Cenomanian – Turonian are most 

likely Cenomanian only.  

Geographic Range: A widely reported species from 

Mexico (possibly Peru) and throughout Neotethys as far 

east as Oman (Simmons & Bidgood, 2023). It is possible 

that the species arose in the Levant region in the early 

Cenomanian, but was widespread throughout Neotethys 

by middle – late Cenomanian times. However, more work 

is needed to confirm the early Cenomanian occurrences.  

 

Genus Nezzazata Omara 1956 

 

Nezzazata is a small (generally <1 mm) trochospiral, 

planoconvex to unequally biconvex genus, typically with 

chambers containing a narrow internal plate extending 

back from one septum towards the previous septum 

(Loeblich & Tappan, 1987). The wall is considered 

microgranular, and Schlagintweit & Yazdi-Moghadam 

(2022a) have demonstrated that in pristine material it is 

pseudokeriothecal. Whittaker et al. (1998) incorrectly 

considered the wall to be porcellaneous. The aperture 

extends from the umbilicus to the periphery, then bending 

sharply to parallel the peripheral margin, with an 

apertural tooth present. This toothplate extends 

backwards from its septum towards the previous septum 

but does not attach to it (see also comments under 

Trochospira avnimelechi below). 

Nezzazata is a very common component of mid-

Cretaceous Neotethyan microfossil assemblages, and 

there are numerous (c. 400) records of the genus in the 

literature. It is especially well known from middle and 

late Cenomanian strata. This was the period when 

nezzazatoids in general displayed their highest species 

diversity and morphological variation (Hamaoui in 

Schroeder & Neumann, 1985; Consorti et al., 2022).  
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The genus can also occur in suitable facies of the 

Early Cretaceous (for example in the Aptian Dariyan 

Formation of Iran where small morphotypes of 

Cenomanian taxa occur; Schlagintweit et al., 2024). The 

oldest published record of the genus is probably that of 

Hosseini et al. (2016) from Hauterivian strata in the 

Iranian Zagros (see also Gollestaneh, 1965) or that of 

Velić (1977) (see also Velić 2007) from the Hauterivian 

of Croatia. Other early records of the genus include, for 

example: Altiner & Decrouez (1982); Arnaud-Vanneau & 

Premoli Silva (1995); Arnaud-Vanneau & Sliter (1995); 

Neagu & Cîrnaru (2004); Husinec et al. (2009), 

Chiocchini et al. (2012), Ghanem & Kuss (2013), 

Hfaiedh et al. (2013); Solak & Taslı (2023), Navidtalab et 

al. (2024); and Alteneiji et al. (2024).  The previously 

reported Early Cretaceous taxon Nezzazata simplex 

germanica Omara & Strauch is not regarded as a 

nezzazatid by a number of authors (e.g. Hamaoui in 

Schroeder & Neumann, 1985). A commentary on the 

early representatives of the genus, including the 

designation of new species can be found in Schlagintweit 

et al. (2024c).  

Ranges of Nezzazata high into the Late Cretaceous 

are reported, but are often not substantiated by verified 

illustration (e.g. Ismail & Soliman, 1997). Nonetheless, 

there are sporadic records (e.g. Luperto Sinni & Richetti, 

1978; Solak et al., 2019) that suggest the genus may be 

found in strata as young as Campanian and Maastrichtian.  

Nezzazata was introduced by Omara (1956) with just one 

species, Nezzazata simplex, from the Cenomanian of 

Egypt. Unaware of this publication, a few months later 

Smout (1956) introduced the synonymous genus Begia 

(type species Begia gyra), with seven species described 

from what was thought to be the Turonian of southern 

Iraq, but is more probably Cenomanian. Since then, there 

has been some debate as to how many species of 

Nezzazata are valid (e.g., Reiss, 1957; Omara & Strauch, 

1965; Hamaoui in Schroeder & Neumann, 1985; 

Whittaker et al., 1998; Omaña et al., 2019). There are 

currently 16 possible Nezzazata species in the WoRMS 

World Foraminifera database (Hayward et al., 2024) of 

which 12 are considered as potentially valid, with most 

recorded from Cenomanian strata. In addition, a few 

others have also been named at some time in the 

literature, if only briefly. These taxa are shown in Table 

2. 

Many of the differences between the species 

introduced by Omara (1956), Smout (1956) and 

subsequent authors are minor in nature, thus we follow 

Hamaoui in Schroeder & Neumann (1985) and Consorti 

et al. (2022) and recognise in the Cenomanian Nezzazata 

simplex and Nezzazata ex gr. gyra, plus a further species, 

Nezzazata isabellae introduced by Arnaud-Vanneau & 

Sliter (1985) and known mostly, but not exclusively, 

from pre-Cenomanian strata. Arnaud-Vanneau & Sliter 

(1985) and Whittaker et al. (1998) recognise more 

species, but in the case of Whittaker et al. (1998), note 

that more taxonomic research is required. 

Hamaoui in Schroeder & Neumann (1985) did not 

provide a definitive solution, stating that the lack of a 

statistical morphological/biometric study of the various 

species means it is not possible to determine if there is 

intraspecific variation, or distinct and separate taxa. 

According to Hamaoui in Schroeder & Neumann (1985), 

Nezzazata gr. gyra includes forms recognised as Begia 

gyra, B. conica and B. concava by Smout (1956). 

Nezzazata simplex includes forms recognised as B. 

calcarata, B. perforata and B. convexa. Nezzazata 

variabilis Basha and Nezzazata semirectilinea Basha are 

synonyms of Trochospira avnimelechi Hamaoui & Saint-

Marc (Schroeder & Neumann, 1985). Trochospira is very 

similar; the two genera are sometimes used 

interchangeably (e.g., Berthou, 1973). 

Three broadly defined (“pragmatic”) Nezzazata 

species are recognised herein as occurring in Cenomanian 

strata. A fourth distinctive taxon occurs in the late Albian. 

The characteristics of the four defined taxa are presented 

in Table 3 and they are discussed individually below. 

It should be noted that random thin-sections will not 

always present views suitable for species identification 

and many records in the literature are thus questionable as 

to the species present (even the genus). There has also 

been an inconsistent use of species nomenclature in the 

many records of Nezzazata, with names used apparently 

interchangeably.  

For a recent review and discussion of Nezzazata in 

terms of higher taxonomy see Schlagintweit & Yazdi-

Moghadam (2022a). In essence, a pseudokeriothecal wall 

structure can be observed in Nezzazata in well-preserved 

specimens whereas typical forms appear homogenous and 

non-perforate.  

 

Nezzazata simplex Omara, 1956 

Fig. 10 

 

T 1956 Nezzazata simplex n. sp., Omara, p. 889; pl. 102, 

figs. 7-13; early Cenomanian, Egypt [demonstration of a 

precise early Cenomanian age is lacking]. 

1956 Begia calcarata Smout n. sp.; p. 341; pl. 1, figs. 23-

25; Turonian [= probably Cenomanian], southern Iraq. 

1956 Begia perforata Smout n. sp.; p. 341; pl. 1, figs. 19-

22; Turonian [= probably Cenomanian], southern Iraq. 

1956 Begia convexa Smout n. sp.; p. 341; pl. 1, figs. 26-

28; Turonian [= probably Cenomanian], southern Iraq. 

1957 Nezzazata simplex Omara - Reiss, pl. 1, figs 1-7, 9, 

12-13 [non figs. 8, 10-11, 14 = Trochospira avnimelechi]. 

Cenomanian, Israel.  

1962 Nezzazata simplex - Sartoni & Crescenti, p. 291-

292, pl. LI, figs. 4-5; Albian – Cenomanian (-

 ?Senonian), southern Italy.  

Non 1964 Nezzazata simples [sic] - Bozorgnia & Banafti, 

pl. LXXXVI, figs. 2-3, Albian, Iranian Zagros [= N. ex. 

gr. gyra].  

Non 1965 Nezzazata simplex germanica n. subsp. Omara 

& Strauch, p. 88; abb. 1; Early Cretaceous, Germany. 

[=probably not a nezzazatid] 
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1969 Nezzazata simplex - Sampò, pl. XLV, figs. 10?, 11, 

12, 14?, 15, 16?; Cenomanian – Turonian, Iranian Zagros 

[Turonian age is questionable]. 

? 1970 Nezzazata simplex - Hamaoui & Saint-Marc, pl. 

40, fig. 13 ; late Cenomanian, Lebanon.  

Non 1972 Nezzazata cf. simplex - El-Naggar & Al-Rifaiy, 

figs. 10/1, 10/2, 10/12, 10/13; middle – late Cenomanian, 

Kuwait [wall structure suggests a small trochospiral 

rotaliid; see also El-Naggar & Al-Rifaiy, 1973 for a 

similar issue with “Nezzazata sp.”].  

1973 Nezzazata sp. or Trochospira sp. - Berthou, pl. 12, 

fig. 1; Late Cenomanian, Portugal. 

1974 Nezzazata simplex - Saint-Marc, pl. 4, figs. 9-10; 

late Cenomanian [total range given as late Aptian – late 

Cenomanian], Lebanon. 

1974 Nezzazata simplex polymorpha n. ssp. - Plotnicova, 

p. 23-26; figs. 1-5; late Albian, Ukraine [includes a 

variety of morphotypes – the defining feature of the taxon 

– including forms similar to N. simplex (fig. 1) and N. 

gyra (fig. 2).  

1974 Nezzazata simplex - Radoičić, pl. 7, fig. 1; 

Cenomanian, Serbia.  

?1976 Nezzazata simplex simplex - Luperto-Sinni, p. 322; 

Pl. 44, figs. 9-12; Santonian?, southern Italy. 

1977 Nezzazata simplex - Velić, pl. XXIV, figs. 8-9; 

Aptian, Croatia.   

Non 1977 Nezzazata simplex germanica - Velić, pl. XIX, 

figs. 4-6; “Neocomian”, Croatia [= N. isabellae].  

Non 1977 Nezzazata simplex - Velić, pl. XXI, figs. 9-11; 

Barremian, Croatia [= N. isabellae].  

? 1978 Nezzazata simplex simplex - Luperto Sinni & 

Richetti, pl. 45, fig. 10; Maastrichtian, southern Italy 

[very likely a form of Nezzazata].  

1979 Nezzazata simplex simplex - Velić & Sokač, pl. 3, 

fig. 4; late Albian – early Cenomanian, Croatia.  

? 1984 Nezzazata simplex - Wasfi & Hataba, p. 600; pl. 2, 

fig. 4; late Cenomanian-early Turonian, Gulf of Suez 

[evidence for early Turonian age is unclear]. 

? 1984 Nezzazata cenomana n. sp. - Wasfi & Hataba, p. 

598-600, pl. 1, fig. 1a-d. Cenomanian, Egypt [difficult to 

assess from illustrations provided].  

1985 Nezzazata simplex - Hamaoui in Schroeder & 

Neumann, p. 33; pl. 11, figs. 1-11; latest Albian – 

Senonian, global review.  

Non 1985 Nezzazata simplex - Bilotte, p. 373, pl. 5, fig. 

12; Cenomanian, French Pyrenees [= N. ex. gr. gyra].   

? 1987 Nezzazata simplex - Simmons & Hart, pl. 10.1, 

fig. 8; Cenomanian, Oman Mountains [view equivocal].  

? 1988 Nezzazata sp. - Sartorio & Venturini, p. 110; 

upper figure; middle Cenomanian, Italy. 

? 1988 Nezzazata simplex - Sartorio & Venturini, p. 110; 

middle figure; middle Cenomanian, Iranian Zagros [range 

shown as latest Albian-Santonian]. 

? 1989 Nezzazata simplex - Chérif et al., pl. 1, fig. 22; 

late Cenomanian, Egypt [external view only].  

Non 1990 Nezzazata simplex - Smith et al., fig. 6f; early 

Cenomanian, Oman Mountains [= N. ex. gr. gyra; age 

after Bromhead et al., 2022] 

? 1990 Nezzazata simplex - Weidich & Al-Harithi, pl. 3, 

figs. 13-15; Cenomanian, Jordan.  

1992 Nezzazata simplex - Foglia, pl. 1, fig. 11; late 

Cenomanian, southern Italy.  

? 1992 Nezzazata simplex - Kalantari, text-fig. 155(2-3); 

Cenomanian, Iranian Zagros.  

1994 Nezzazata simplex - Chiocchini et al., pl. 14, figs. 

11-14; early Cenomanian, Italy.  

1994 Nezzazata simplex - Velić & Vlahović, pl. 3, fig. 9; 

late Cenomanian, Croatia.  

? 1994 Nezzazata simplex - El Beialy & Al-Hitmi, pl. 4, 

fig. 8; middle Cenomanian, Qatar [external view only].  

? 1997 Nezzazata simplex - Rosales-Domínguez et al., 

fig.  4B ; Cenomanian,   Mexico  [approaching   N. ex. gr.  

gyra in morphology]. 

1998 Nezzazata gyra calcarata - Whittaker et al., p. 55; 

pl. 20, figs. 1-2; early Turonian [=probably Cenomanian], 

Iran, Iraq & Kuwait. 

2000 Nezzazata simplex - Aguilera-Franco, p. 163 

including figure; middle – late Cenomanian, Mexico.  

2004 Nezzazata simplex - Ettachfini & Andreu, fig. 8B-C; 

late Cenomanian, Morocco.  

2004 Nezzazatid - Menegatti, pl. 9 fig. 5; late 

Cenomanian, offshore Dubai.  

2006 Nezzazata simplex - Taslı et al., fig. 6E (non F = N. 

isabellae); middle – late Cenomanian, Turkish Taurides.  

2007 Nezzazata simplex - Shanin, pl. 2, figs. 20-21; 

middle Cenomanian, Egypt. 

? 2007 Nezzazata convexa - Shanin, pl. 2, figs. 20-21; 

middle Cenomanian, Egypt. 

? 2008 Nezzazata cf. simplex - Ahmadi et al., pl. 3, fig. 2; 

middle – late Cenomanian, Iranian Zagros.  

2009 Nezzazata simplex - Sari et al., pl. 2, figs. 7-9; 

middle – late Cenomanian, Turkish Taurides [range 

shown to Coniacian].  

? 2009 Nezzazata simplex - Ismail et al., p. 402, pl. 4, 

fig.1; Cenomanian, Egypt [effectively indeterminate]. 

? 2010 Nezzazata simplex - Spalluto & Caffau, fig. 13C; 

early Cenomanian, southern Italy.  

2012 Nezzazata simplex - Chiocchini et al., pl. 79, figs. 1-

11; early Cenomanian [latest Albian-late Cenomanian 

total range], central Italy. 

2012 Nezzazata gyra - Ghanem et al., fig. 6d(5); early 

Cenomanian, Syria. 

2012 Nezzazata simplex - Simone et al., fig. 4k; middle 

Cenomanian, southern Italy.  

? 2012 Nezzazata simplex - Ghanem et al., fig. 6c(7), 

6d(4, 8), 6e(14); late Albian – late Cenomanian, Syria.  

? 2012 Nezzazata simplex - Omaña et al., pl. 5, fig. 1; 

middle – late Cenomanian, Mexico.  

? 2012 Nezzazata cf. N. convexa - Omaña et al., pl. 5, 

figs. 2-3; middle – late Cenomanian, Mexico.  

Non 2012 Nezzazata simplex - Rahimpour-Bonab et al., 

fig. 8D; Cenomanian, Iranian Zagros [= N. ex. gr. gyra].  

? 2013 Nezzazata simplex - Rahimpour-Bonab et al., fig. 

8A; Cenomanian, Iranian Zagros. 

? 2013 Nezzazata simplex - Ghanem & Kuss, fig. 12(15); 

fig. 11(23-24); late Aptian-Cenomanian, Syria. 
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? 2013 Nezzazata simplex - Shanin & Elbaz, pl. 1, fig. 27; 

Cenomanian, Egypt.  

2014 Nezzazata concava - Afghah et al., fig. 10c; early 

Cenomanian, Iranian Zagros.  

2014 Nezzazata conica - Afghah et al., fig. 10d; early 

Cenomanian, Iranian Zagros.  

  

? 2014b Nezzazata simplex - Omidvar et al., fig. 3(1); 

Cenomanian, Iranian Zagros. [possibly =N. ex. gr. gyra] 

Non 2014 Nezzazata simplex - Afghah & Fadaei. Fig. 8d; 

Cenomanian, Iranian Zagros [= N. ex. gr. gyra; note 

plates 8 & 9 are transposed]. 

Table 3. Characteristic features of four broadly defined Cenomanian species of Nezzazata herein: N. simplex, N. ex gr. 

gyra, N. isabellae and N. cf. isabellae. 

CHARACTERIS-

TIC 

N. SIMPLEX N. EX GR. GYRA N. ISABELLAE N. CF. ISABELLAE 

Original description 

& provenance 

Omara (1956), Cenomanian 

of Nezzazat, Sinai, Egypt 

(outcrop) 

Smout (1956) [nominally 

as Begia gyra], Albian-

Cenomanian of Basra-
Kuwait area (subsurface) 

Arnaud-Vanneau & Sliter 

(1995), late? Aptian – 

early Albian, ODP sites, 
leg 143, mid-Pacific 

Ocean (subsurface) 

Filkorn & Scott (2011), late 

Albian, Mexico (outcrop) 

Basic illustration 

 

   

Overall shape Asymmetrically lenticular Plano-convex (“bowl” 

shaped) 

Asymmetrically 

biconvex 

Plano-convex 

Dimensions Diameter c. 0.51 – 0.62mm 
(0.25 – 0.4mm*) 

Thickness c. 0.23mm 

Diameter 0.3 – 1.2mm 
Thickness 0.2 – 0.9mm 

Diameter 0.20mm 
Thickness 0.14mm 

Diameter up to 0.60mm 

Axial profile Bi- to ventrally convex, 
dorsal side almost flat to 

slightly convex 

Plano- or slightly convex 
dorsally, to ventrally very 

convex/conical 

Rounded biconvex with 
dorsal side higher than 

ventral side. Apex is 

well-rounded 

Dorsal side virtually flat 

Equatorial profile Sub-circular to oval, 
variably lobate 

Broadly rounded, slightly-
moderately lobate 

Well-rounded, circular, 
non-lobate 

Subcircular to ovate 

Coiling mode Low trochospiral Low trochospiral Trochospiral Low trochospiral 

Wall structure Single-layered, 

microgranular, finely 
perforate 

Single-layered, 

microgranular, 
pseudokeriothecal in well-

preserved material 

Microgranular, calcitic, 

imperforate 

Microgranular, calcitic, 

imperforate 

Periphery Acute, generally variably 
lobate 

Acute to subacute, variably 
lobate 

Well rounded Rounded 

Proloculus c. 0.05mm diameter 0.04 – 0.08mm diameter ? ? 

No. of whorls 2.5 - 3 c. 3 2 – 3 c. 2 

Rate of chamber 

growth 

Slow Slow Slow Slow 

No. of chambers in 

final whorl 

9 - 10 c. 8 Up to 12 6-8 

Sutures/Septa (dorsal 

side) 

Straight, oblique, slightly 

limbate 

Straight, very oblique Straight, oblique, slightly 

depressed 

? 

Sutures/Septa 

(ventral side) 

Radial, slightly curved, 

slightly depressed 

Radial, straight, with a 

slight “nick” (Smout, 1956) 

in the middle 

Radial, slightly 

depressed, slightly 

recurved with a small 
“nick” (sensu Smout, 

1956) 

? 

Umbilicus Closed Closed Closed ?Open 

Aperture Ventral, a long, narrow 

opening extending from 

near umbilicus, bending 
almost perpendicularly 

towards dorsal wall parallel 

to periphery 

A large sutural slit at the 

base of the apertural face  

Extends from umbilicus 

to periphery, then bends 

parallel to chamber 
margin 

? 

Aperture/septal 

modifications 

Flattened tooth-like 

outgrowth of wall 

projecting into aperture 

A large toothplate 

extending back towards the 

previous septum which 
causes the “nick” (see 

above) 

Apertural tooth and 

tooth-plate extends back 

towards previous 
aperture 

Short, unforked projections 

on inner edges of septa 

directed into preceding 
chamber 

Comments * = data from Rosales & 
Schlagintweit (2015) for N. 

ex gr. simplex from Spain 
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Non 2014a Nezzazata simplex - Omidvar et al., pl. 1, fig. 

A; Cenomanian, Iranian Zagros. [probably=N. ex gr. 

gyra]. 

2015 Nezzazata ex. gr. simplex - Rosales & 

Schlagintweit, fig. 7n-q; early Cenomanian, Spain.  

2015 Nezzazata simplex - Solak et al., fig. 9B-C; 

Cenomanian, Turkish Taurides.  

2016 Nezzazata simplex - Assadi et al., fig. 6a3, 6b7; 

Cenomanian, Iranian Zagros. 

Non 2016 Nezzazata simplex germanica - Hosseini et al., 

fig. 11d (non e = Nezzazatinella sp. ?); Hauterivian, 

Iranian Zagros [probably Nezzazata isabellae]. 

Non 2016 Nezzazata simplex - Rikhtegarzadeh et al., pl. 

2, fig. 9; Cenomanian, Iranian Zagros [= N. ex. gr. gyra].  

Non 2017 Nezzazata simplex - Rikhtegarzadeh et al., pl. 

1, fig. 12; late Cenomanian, Iranian Zagros [= N. ex. gr. 

gyra]. 

2018 Nezzazata simplex - Luger, p. 56, Pl. 3, figs. 1-2, 4-

5; late Albian-early Cenomanian, Somalia. 

2019 Nezzazata simplex - Kiarostami et al., pl. 1d; 

Cenomanian, Iranian Zagros.  

2019 Nezzazata simplex - Omaña et al., p. 705-707, figs. 

9f-g; middle – late Cenomanian, Mexico.   

2019 Nezzazata simplex - Özkan & Altiner, fig. 7(22-25); 

Cenomanian, Turkish Arabian Plate.  

2019 Nezzazata simplex - Taslı & Solak, fig. 10(4); late 

Albian, Turkish Taurides.  

2019 Nezzazata simplex - Solak et al., figs 8B-C; middle 

– late Cenomanian, Turkish Taurides.  

? 2019 Nezzazata simplex - Solak et al., fig. 10H; late 

Campanian, Turkish Taurides.  

2020 Nezzazata simplex - Solak et al., figs. 6L; 11A-B; 

13P; Cenomanian Turkish Taurides. 

2020 Nezzazata simplex - Simmons et al., fig. 10(8-10); 

middle – late Cenomanian, Turkish Arabian Plate.  

2020 Nezzazata simplex - Schlagintweit & Yazdi-

Moghadam, fig. 3B; Cenomanian, Iranian Zagros.  

? 2020 Nezzazata simplex - Solak et al., fig. 14T; 

Turonian, Turkish Taurides 

Non 2020 Nezzazata simplex - Sinanoğlu et al., pl. 1, figs. 

3-4; Maastrichtian, southeast Turkey. [=Nezzazatinella ex 

gr. picardi or juveniles of other taxa] 

2021 Nezzazata simplex - Mohajer et al., pl. 2, fig. k; late 

Cenomanian, Iranian Zagros. 

2021 Nezzazata simplex - Schlagintweit & Yazdi-

Moghadam, fig. 2B; Cenomanian, Iranian Zagros. 

2021 Nezzazata simplex - Solak, fig. 3P-R; late 

Cenomanian, Turkish Taurides. 

? 2021 Nezzazata simplex - Saeedi-Razavi et al., pl. 1, fig. 

12; Cenomanian, Iranian Zagros. 

? 2021 Nezzazata cf. simplex - Consorti & Schlagintweit, 

fig. 2L; late Cenomanian, Kosova.   

Non 2021 Nezzazata simplex - Sinanoğlu, Pl. 1, figs. 3-4; 

Maastrichtian, southeast Turkey. [=Nezzazatinella ex gr. 

picardi or juveniles of other taxa]. 

2022 Nezzazata simplex - Al-Dulaimy et al., pl.1, fig. F 

(?); pl. 2, fig. D; pl. 3, fig. F; middle – late Cenomanian, 

southern Iraq. 

2022b Nezzazata simplex - Schlagintweit & Yazdi-

Moghadam, fig. 2I. Cenomanian, Iranian Zagros.  

 

? 2022 Nezzazata simplex - Youssef et al., pl. 18 bottom 

right; late Cenomanian, Kuwait.  

? 2022 Nezzazata simplex - Mohajer et al., fig. 4g; late 

Cenomanian, Iranian Zagros. 

Non 2022 Nezzazatianella simplex simplex [sic] - 

Ezzulddin & Ibrahim, pl. 1(F); early Cenomanian, 

southern Iraq. [= impossible to determine] 

Non 2022a Nezzazata gr. simplex - Schlagintweit & 

Yazdi-Moghadam, fig. 2A & B; fig. 3A & B; 

Cenomanian, Iranian Zagros [probably =N. ex gr. gyra]. 

2023 Nezzazata simplex - Al-Salihi & Ibrahim, pl. 3, fig. 

D; middle Cenomanian, southern Iraq. 

2023 Nezzazata simplex - Esfandyari et al., fig. 21(d-e); 

late Albian-Cenomanian Iranian Zagros. 

2023b Nezzazata simplex - Schlagintweit & Yazdi-

Moghadam, fig. 3b. Cenomanian, Iranian Zagros 

Non 2023 Nezzazata simplex - Solak & Taslı, fig. 9G, H, 

I; Fig. 11T; Fig. 13R, S, T; early Aptian - Albian, Turkey. 

[= Nezzazata isabellae] 

Non 2023 Nezzazata simplex - Dawood & Al-Dulaimi, pl. 

1E, middle – late Cenomanian, southern Iraq [= N. ex. gr. 

gyra]. 

2024 Nezzazata simplex - Moghaddam et al., fig. 2c; 

Cenomanian, Iranian Zagros. 

2024b Nezzazata cf. simplex - Schlagintweit et al., fig. 

4L, age uncertain as reworked, Slovenia. 

? 2024 Nezzazata simplex - Asady & Al-Dulaimi, fig. 6a; 

late Albian – early Cenomanian, central Iraq [effectively 

indeterminate].  

? 2024 Nezzazata simplex - Navidtalab et al., fig. 6(1); 

Aptian, Iranian Zagros.  

 

Taxonomy/Identity: As noted above, a pragmatic 

morphological differentiation is used here, i.e., 

trochospiral, equally or somewhat asymmetrically 

biconvex with an acute periphery (=N. simplex); smaller 

trochospiral, equally or somewhat asymmetrically 

biconvex with a rounded - subrounded periphery (=N. 

isabellae) and trochospiral, more-or-less plano-conical 

with an acute to subacute periphery (=N. ex. gr. gyra). N. 

simplex is also somewhat intermediate in size between 

the smaller N. isabellae and the (generally) larger N. ex 

gr. gyra. Other differences are enumerated in Table 3 

(above). 

The type material of N. simplex has been re-illustrated 

by the American Natural History Museum 

(https://www.gbif.org/species/8784720) demonstrating 

the microgranular (agglutinating) nature of the wall.  

Reference Images: Schroeder & Neumann (1985), 

Pl. 11, Figs. 1-11, p. 33.  

Confident Stratigraphic Range: Aptian to 

Cenomanian, commonly recorded from the middle and 

late Cenomanian. Sparse records in older strata. Some 

small Aptian forms may belong to separate taxa.   

 

https://www.gbif.org/species/8784720
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Uncertain Stratigraphic Range: Turonian – 

Maastrichtian.  

N. simplex was first described from the early 

Cenomanian of Egypt (Omara, 1956) (precise age 

unconfirmed). Subsequently it has been reported with a 

supposed long age range, although most often from the 

Cenomanian (especially the middle and late Cenomanian 

– Hamaoui in Schroeder & Neumann, 1985). Examples 

of stratigraphic range assessment include Late Albian – 

“Senonian” (Hamaoui in Schroeder & Neumann, 1985); 

latest Aptian - near top Campanian (Velić, 2007); 

Cenomanian – Maastrichtian (Šribar & Pleničar, 1990); 

late Aptian – top Cenomanian in Lebanon but ranging 

younger elsewhere (Saint-Marc, 1974, 1978, 1981); latest 

Albian - top Cenomanian (Crosaz-Galletti, 1979; 

Berthou, 1984; Chiocchini et al., 2012); and middle 

Cenomanian – Coniacian (Sari et al., 2009).  

Many records of post-Cenomanian occurrence are 

unillustrated and cannot be verified (e.g. Božović et al., 

2024). Nonetheless, there are records of illustrated 

specimens that appear similar to N. simplex. These 

include those of Luperto-Sinni & Ricchetti (1978) 

(Maastrichtian); Solak (2019) (Campanian); Luperto-

Sinni (1976) (Santonian). Solak et al. (2020) 

demonstrated that whilst present in Cenomanian strata in 

Turkey, a small form occurs in the Turonian. This has a 

maximum diameter of 0.25 mm, whereas typical N. 

simplex has diameters of between 0.45 – 1.0 mm. Wasfi 

& Hataba (1984) presented less compelling evidence for 

the presence of Nezzazata spp. crossing the Cenomanian 

– Turonian boundary in Egypt. Luperto Sinni (1976) 

illustrated the species from post-Turonian strata in 

southern Italy. However, the illustrations are of axial 

sections only and the existence of the “narrow internal 

plate” is in doubt and therefore needs confirmation. 

Sartorio & Venturini (1988) showed the species as 

occurring in the latest Albian to Coniacian/?Santonian, 

but much more commonly in the Cenomanian (although 

no actual post-Cenomanian specimens are illustrated). 

Records from the Maastrichtian of Turkey (Sinanoğlu et 

al., 2020; Sinanoğlu, 2021) are probably not this species 

(one is of Nezzazatinella ex gr. picardi and the others 

probably juveniles of other taxa), but more research is 

needed. The variety of reported ranges suggests either a 

strong facies control on distribution and/or taxonomy 

used sensu lato.  

Small forms of N. simplex are reported from the 

Aptian (e.g. Solak & Taslı, 2023) but are better assigned 

to N. isabellae. Specimens from the Aptian Dariyan 

Formation of the Iranian Zagros studied by one of us (FS) 

appear to be isomorphs of Cenomanian Nezzazata 

species, although consistently smaller, and are assigned to 

 
Fig. 10. Representative illustrations of Nezzazata simplex: a. Axial section, Hamaoui in Schroeder & Neumann 

(1985, pl.11, fig. 1, Iraq); b. Equatorial section, Hamaoui in Schroeder & Neumann (1985, pl. 11, fig. 3, Iraq); c. 

Equatorial section near aperture level (note chambers in outer whorl are crushed), Lorenzo Consorti personal 

collection (Cenomanian, NE Italy); d. Subaxial section, Courtesy of Gianluca Frijia (middle Cenomanian, Oman). 
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new taxa (Schlagintweit et al., 2024c).  

The co-occurrence of Nezzazata species and 

alveolinids in Iranian sections defined the Nezzazata-

alveolinid assemblage "zone" (number 25) of Wynd 

(1965) - it is not a true biozone but an assemblage 

biofacies as Wynd himself implied. Despite this, this 

"zone" has been identified by the majority of workers on 

Iranian Zagros biostratigraphy from then until the present 

day (e.g. Omidvar et al., 2014b; Saeedi Razavi et al., 

2021) and the chronostratigraphic calibration to which 

Wynd (1965) attributed to it (Cenomanian - ?Turonian) 

has been often applied as if it were a true biozone. As can 

be understood from this review, neither Nezzazata nor 

alveolinids have any great biostratigraphic value as senso 

lato terms. Even when species of Nezzazata are identified 

to create, for example a middle Cenomanian “Nezzazata 

conica – Nezzazata simplex assemblage zone” (Afghah & 

Fadaei, 2014, see also Al-Dulaimy et al., 2022; Al-Salihi 

& Ibrahim, 2023; Dawood & Al-Dulaimi, 2023) this will 

relate to facies rather than chronostratigraphic 

significance, except at a very local scale. Despite efforts 

such as those of Orabi & Hamad (2018) and Mohajer et 

al. (2022), it is clear that Nezzazata species are not 

practical biostratigraphic markers for the subdivision of 

the mid-Cretaceous in the Middle East.  

Geographic Range: One of the most commonly 

recorded taxon of all the mid-Cretaceous LBF, this 

species is known with abundant records from the 

Mediterranean (including North Africa) and the Arabian 

Plate (especially the Iranian Zagros). There are also 

records from Mexico. As yet, there are no confirmed 

records east 

of the Arabian Plate (e.g. Tibet).  

 

Nezzazata ex gr. gyra (Smout, 1956) sensu Hamaoui in 

Schroeder & Neumann, 1985 

Fig. 11 

 

1956 Begia gyra n. sp., Smout, p. 340; pl. 1, figs. 1-9; 

Turonian [=probably late Cenomanian], southern Iraq. 

? 1956 Begia conica n. sp., Smout, p. 340; pl. 1, figs. 10-

14; Turonian [=probably late Cenomanian], southern 

Iraq. 

? 1956 Begia concava n. sp., Smout, p. 341; pl. 1, figs. 

15-18; Turonian [=probably late Cenomanian], southern 

Iraq. 

1964 Nezzazata conica – Bozorgnia & Banafti, pl. 

LXXIII, fig. 1, pl. LXXXVI, fig. 1, Albian, Iranian 

Zagros 

1964 Nezzazata simples [sic] - Bozorgnia & Banafti, pl. 

LXXXVI, figs. 2-3, Albian, Iranian Zagros 

1969 Nezzazata conica - Sampò, pl. XLV, figs. 18-24; 

Cenomanian – Turonian, Iranian Zagros [Turonian age is 

questionable]. 

1971 Nezzazata gyra - Fleury, p. 188, pl. 3, figs. 8-10; 

middle – late Cenomanian, Greece.  

1973 Nezzazata sp. or Trochospira sp. - Berthou, pl. 12, 

fig. 3; Late Cenomanian, Portugal 

1974 Nezzazata simplex polymorpha n. ssp. - Plotnicova, 

p. 23-26; figs. 1-5; late Albian, Ukraine [includes a 

variety of morphotypes – the defining feature of the taxon 

– including forms similar to N. simplex (fig. 1) and N. ex. 

gr. gyra (fig. 2).  

1974 Nezzazata gyra - Radoičić, pl. 7, fig. 2; 

Cenomanian, Serbia.  

1979 Nezzazata gyra gyra - Velić & Sokač, pl. 3, fig. 4; 

late Albian – early Cenomanian, Croatia.  

1984 Nezzazata gyra - Wasfi & Hataba, p. 600; pl. 2, 

figs. 1a-b; late Cenomanian-early Turonian, Gulf of Suez 

[evidence for early Turonian age is unclear]. 

1985 Nezzazata gr. gyra Hamaoui in Schroeder & 

Neumann, p. 34; pl. 12, figs. 1-7, 9-11; Cenomanian-

Turonian, global review. 

1985 Nezzazata simplex - Bilotte, p. 373, pl. 5, fig. 12; 

Cenomanian, Pyrenees.  

1988 Nezzazata conica - Sartorio & Venturini, p. 110; 

lower figure; late Cenomanian, Iranian Zagros [range 

shown as Cenomanian – Turonian]. 

? 1989 Nezzazata gyra - Chérif et al., pl. 1, fig. 21; late 

Cenomanian, Egypt [external view only].  

1990 Nezzazata simplex - Smith et al., fig. 6f; early 

Cenomanian, Oman Mountains [age after Bromhead et 

al., 2022].  

1990 Nezzazata conica - Šribar & Pleničar, pl. 2, fig. 2; 

middle – late Cenomanian, Slovenia.  

1990 Nezzazata gyra - Šribar & Pleničar, pl. 2, fig. 3; 

middle – late Cenomanian, Slovenia.  

? 1992 Trochospira avnimelechi - Orabi, pl. 2, fig. 6; 

middle Cenomanian, Egypt.  

1994 Nezzazata conica - Chiocchini et al., pl. 18, fig. 12; 

late Cenomanian, Italy. 

1994 Nezzazata gyra - Chiocchini et al., pl. 17, figs. 1-4; 

middle Cenomanian, Italy. 

? 1994 Nezzazata gyra - El Beialy & Al-Hitmi, pl. 4, fig. 

7; middle Cenomanian, Qatar [external view only].  

? 1997 Nezzazata simplex - Rosales-Domínguez et al., 

fig. 4B; Cenomanian, Mexico. 

1998 Nezzazata gyra gyra - Whittaker et al., p. 55; pl. 17, 

figs. 1-3; pl. 18, figs. 1-3; pl. 19, figs. 1-3; pl. 75, figs. 5-

9; pl. 76, figs. 1-2; early Cenomanian-middle Turonian, 

Iran, southern Iraq, Kuwait. [age interpretation uncertain] 

1998 Nezzazata conica conica - Whittaker et al., p. 54; pl. 

15, fig. 4; pl. 16, figs.1-2; pl. 74, fig. 6; pl. 75, figs. 1-2; 

early-middle Turonian, Iran, southern Iraq, Kuwait. [age 

interpretation uncertain] 

1998 Nezzazata conica concava - Whittaker et al., p. 54; 

pl. 16, fig. 3; pl. 75, figs. 3-4; early-middle Turonian, 

Iran, southern Iraq, Kuwait. [age interpretation uncertain] 

2000 Nezzazata conica - Aguilera-Franco, p. 164 

including figure; middle – late Cenomanian, Mexico.  

2000 Nezzazata conica? - Benedetti et al., fig. 35; 

Cenomanian, northern Italy.  

2004 Nezzazata conica - Menegatti, pl. 11 fig. 4; late 

Cenomanian, offshore Dubai.  

2006 Nezzazata conica - Taslı et al., fig. 6G; middle – 

late Cenomanian, Turkish Taurides.  
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2008 Nezzazata conica - Ahmadi et al., pl. 3, fig. 5; 

middle – late Cenomanian, Iranian Zagros.  

2009 Nezzazata conica - Sari et al., pl. 2, fig. 10; age 

uncertain (reworked), Turkish Taurides.   

? 2009 Nezzazata gyra conica - Ismail et al., p. 402, pl. 1, 

fig.11; Cenomanian, Egypt [effectively indeterminate]. 

Non 2011 Nezzazata conica - Shirazi et al., pl. 3, figs. 4-

5; Albian, Iranian Zagros [= indeterminate foraminifera 

fragment]. 

2012 Nezzazata gyra - Chiocchini et al., pl. 102, figs. 1-

10; middle Cenomanian, central Italy. 

2012 Nezzazata conica - Ghanem et al., fig. 6d(6); early 

Cenomanian, Syria.  

2012 Nezzazata simplex - Rahimpour-Bonab et al., fig. 

8D; Cenomanian, Iranian Zagros.  

2012 Nezzazata conica - Rahimpour-Bonab et al., fig. 8E; 

Cenomanian, Iranian Zagros. 

? 2012 Nezzazata conica - Chiocchini et al., pl. 103, figs. 

1-7; middle Cenomanian, central Italy. 

? 2012 Nezzazata simplex - Ghanem et al., fig. 6e(14); 

late Cenomanian, Syria.  

Non 2012 Nezzazata gyra - Ghanem et al., fig. 6d(5); 

early Cenomanian, Syria [= Nezzazata simplex] 

2013 Nezzazata conica - Rahimpour-Bonab et al., fig. 

8B; Cenomanian, Iranian Zagros. 

? 2013 Nezzazata gyra - Ghanem & Kuss, fig. 13(28,33); 

fig. 14 (23, 24, 32); middle Cenomanian-late 

Cenomanian, Syria. 

? 2013 Nezzazata gyra - Shanin & Elbaz, pl. 1, fig. 26; 

Cenomanian, Egypt.  

2014a Nezzazata concave (sic.) - Omidvar et al., pl. 1, 

fig. B; Cenomanian, Iranian Zagros. 

2014a Nezzazata simplex - Omidvar et al., pl. 1, fig. A; 

Cenomanian, Iranian Zagros.  

2014b Nezzazata concave (sic.) - Omidvar et al., fig. 3(3); 

Cenomanian, Iranian Zagros. 

2014b Nezzazata conica - Omidvar et al., fig. 3(2); 

Cenomanian, Iranian Zagros. 

2014 Nezzazata simplex - Afghah & Fadaei. Fig. 8d; 

Cenomanian, Iranian Zagros [note plates 8 & 9 are 

transposed]. 

2014 Nezzazata concava - Afghah & Fadaei. Fig. 9c; 

Cenomanian, Iranian Zagros [note plates 8 & 9 are 

transposed]. 

2014 Nezzazata - Mahdi & Aqrawi, fig. 7G; late 

Cenomanian, southern Iraq.  

? 2014b Nezzazata simplex - Omidvar et al., fig. 3(1); 

Cenomanian, Iranian Zagros.  

2016 Nezzazata concava - Assadi et al., fig. 6a2; 

Cenomanian, Iranian Zagros. 

2016 Nezzazata simplex - Rikhtegarzadeh et al., pl. 2, fig. 

9; Cenomanian, Iranian Zagros. 

2016 Nezzazata conica - Rikhtegarzadeh et al., pl. 2, figs. 

10-12; Cenomanian, Iranian Zagros. 

2016 Nezzazata gyra - Rikhtegarzadeh et al., pl. 2, figs. 

13-15; Cenomanian, Iranian Zagros. 

? 2016 Nezzazata gyra - Robertson et al. Fig. 7b; 

Cenomanian – early Turonian [most likely only 

Cenomanian; Simmons et al., 2020], Turkish Arabian 

Plate.  

2017 Nezzazata simplex - Rikhtegarzadeh et al., pl. 1, fig. 

12; late Cenomanian, Iranian Zagros. 

2017 Nezzazata conica - Rikhtegarzadeh et al., pl. 1, fig. 

13-14, ?15; late Cenomanian, Iranian Zagros. 

Non 2017 Nezzazata conica - BouDagher-Fadel et al., fig. 

12.11; Cenomanian, Tibet [=Nezzazatinella] 

2018 Nezzazata conica - Jamalpour et al., pl. 1, fig. 7b; 

Cenomanian, Iranian Zagros.  

2019 Nezzazata gyra - Taslı & Solak, fig. 10(6-7); late 

Albian, Turkish Taurides.  

2019 Nezzazata conica - Kiarostami et al., pl. 1c; 

Cenomanian [extension into the Santonian is a drafting 

error], Iranian Zagros.  

2019 Nezzazata conica - Özkan & Altiner, fig. 7(26-27); 

Cenomanian, Turkish Arabian Plate.  

2019 Nezzazata gyra - Solak et al., fig. 8D; middle – late 

Cenomanian, Turkish Taurides.  

? 2019 Nezzazata gyra - Omaña et al., p. 705-707, figs. 

9d; middle – late Cenomanian, Mexico [illustration is 

indeterminate].   

2020 Nezzazata gr. gyra-conica - Schlagintweit & Yazdi-

Moghadam, fig. 3A; latest early-late Cenomanian, Iranian 

Zagros. 

2020 Nezzazata concava - Vaziri-Moghaddam & 

Kalanat; fig. 4(15); late Cenomanian – early Turonian, 

Iranian Zagros.  

2020 Nezzazata conica - Vaziri-Moghaddam & Kalanat; 

fig. 4(15);   late  Cenomanian – early  Turonian,  Iranian 

Zagros.  

2021 Nezzazata gr. gyra - Solak, fig. 3K; late 

Cenomanian, Turkish Taurides. 

2021 Nezzazata gr. gyra-conica - Schlagintweit & Yazdi-

Moghadam, fig. 2A; latest early-late Cenomanian, Iranian 

Zagros. 

2021 Trochospira avnimelechi - Mohajer et al., pl. 2, fig. 

o; pl. 3, fig. h; Cenomanian, Iranian Zagros.  

2021 Nezzazata gyra - Mohajer et al., pl. 2, fig. j; late 

Cenomanian, Iranian Zagros. 

2021 Nezzazata conica - Mohajer et al., pl. 2, fig. l; late 

Cenomanian, Iranian Zagros. 

2021 Nezzazata conica - Saeedi-Razavi et al., pl. 1, fig. 

13-14, ?15; Cenomanian, Iranian Zagros. 

2021 Nezzazata conica - Consorti & Schlagintweit, fig. 

2N; late Cenomanian, Kosova.  

2021 Nezzazata conica - Shapourikia et al., fig. 8g; 

Cenomanian, Iranian Zagros.  

2022 Nezzazata gr. gyra-conica - Consorti et al., fig. 2G; 

middle - late Cenomanian, Iranian Zagros. 

2022a Nezzazata gr. simplex - Schlagintweit & Yazdi-

Moghadam, fig. 2A & B; fig. 3A & B; Cenomanian, 

Iranian Zagros. 

2022b Nezzazata gr. gyra-conica - Schlagintweit & 

Yazdi-Moghadam fig. 2L; Cenomanian, Iranian Zagros. 

2022 Nezzazata gr. gyra-conica - Yazdi-Moghadam & 

Schlagintweit, fig. 2G; Cenomanian, Iranian Zagros. 

2022 Nezzazata  conica  -  Asghari   et   al.,  fig.  b;    late 
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Cenomanian, Iranian Zagros.  

2022 Nezzazata conica - Mohajer et al., fig. 4h; late 

Cenomanian, Iranian Zagros. 

2022  Nezzazata gyra    -   Mohajer   et   al.,   fig. 4i;   late 

Cenomanian, Iranian Zagros. 

? 2022 Nezzazata concava - Asghari et al., fig. a; late 

Cenomanian, Iranian Zagros.  

2023b Trochospira avnimelechi - Mehrabi et al., fig. 

6(G): Cenomanian, Iranian Zagros.  

2023b Nezzazata concave (sic.) - Mehrabi et al., fig. 6(J): 

Cenomanian, Iranian Zagros. 

2023b Nezzazata conica - Mehrabi et al., fig. 6(K): 

Cenomanian, Iranian Zagros. 

2023b Nezzazata gr. gyra-conica - Schlagintweit & 

Yazdi-Moghadam, fig. 3a. Cenomanian, Iranian Zagros 

2023 Nezzazatinella picardi - Dawood & Al-Dulaimi, pl. 

1F; middle – late Cenomanian, southern Iraq.  

2023 Nezzazata simplex - Dawood & Al-Dulaimi, pl. 1E, 

middle – late Cenomanian, southern Iraq. 

2023 Nezzazata conica - Esfandyari et al., fig. 21(f, m; 

non k); late Albian-Cenomanian Iranian Zagros. 

? 2023 Nezzazata aff. N. gyra-conica - Solak & Taslı, fig. 

11(S, S1); early Aptian, Turkey [smaller than typical N. 

gyra]. 

2024 Nezzazata conica - Moghaddam et al., fig. 2d; 

Cenomanian, Iranian Zagros. 

2024 Nezzazata concava - Moghaddam et al., fig. 2e; 

Cenomanian, Iranian Zagros. 

? 2024 Nezzazata conica - Navidtalab et al., fig. 6(2); 

Aptian, Iranian Zagros.  

 

Taxonomy/Identity: See the discussion under N. 

simplex. The form known as N. conica has sometimes 

been included within the loose concept of N. gyra (e.g., 

Schroeder & Neumann, 1985 and herein for pragmatic 

reasons) and sometimes considered as a separate taxon 

(e.g. Whittaker et al., 1998). Both are more-or-less plano-

convex in shape with conica having a more circular and 

less lobate periphery and gyra having a more lobate 

periphery and somewhat imbricated chambers in dorsal 

view. In general, although the size range overlaps at the 

lower end with that of N. simplex, specimens of N. ex gr. 

gyra are usually the largest of the Cenomanian Nezzazata 

species. It also has the fewest chambers in the final whorl 

(c.8) compared with the other two species (9-12). Other 

differences and similarities are enumerated in Table 3 

(above). 

Reference Images: Schroeder & Neumann (1985), 

Pl. 12, figs. 1-7, 9-11, p.34. 

Confident Stratigraphic Range: late Albian to top 

Cenomanian. Commonly recorded in the middle and late 

Cenomanian. 

 
Fig. 11. Representative illustrations of Nezzazata ex gr. gyra: a. Axial section, Hamaoui in Schroeder & Neumann 

(1985, pl.12, fig. 6, Iraq); b. Axial section, Hamaoui in Schroeder & Neumann (1985, pl. 12, fig. 4 (as N. conica), 

Iraq); c. Oblique section, Hamaoui in Schroeder & Neumann (1985, pl. 12, fig. 9, Iraq); d. Equatorial section, 

Chiocchini et al. (2012, pl. 102, fig. 4, Italy). 
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Uncertain Stratigraphic Range: Aptian to middle 

Albian. Small Aptian forms may belong to a separate 

species.  

N. gyra was first described as the type species of 

Begia (a junior synonym of Nezzazata) from the Mishrif 

Formation of southern Iraq (Smout, 1956). It was 

originally thought to be Turonian although no 

corroborating evidence for this age was provided. 

Although the Mishrif Formation can extend into the 

Turonian (Bromhead et al., 2022; Simmons et al., 2024), 

it is more typically late Cenomanian. Fauna 

(Praealveolina, Cisalveolina) associated with the type 

material of N. gyra suggests a late Cenomanian age is 

preferable. The species has been widely reported from the 

Mishrif and underlying Rumaila formations in the Gulf 

region (e.g., El-Naggar & El Rifaiy 1972, 1973) and from 

the Sarvak Formation of the Iranian Zagros (e.g., 

Omidvar et al., 2014b; Consorti et al., 2022; see also 

discussion of N. simplex). The associated fauna is 

suggestive of a middle and late Cenomanian age. Other 

range data includes early Cenomanian - Senonian 

(Schroeder & Neumann, 1985); latest Albian - near top 

Campanian (Velić, 2007) with N. conica as base 

Cenomanian - top Coniacian; and latest Albian to 

approximately middle Cenomanian (Chiocchini et al., 

2012) with N. conica shown as ranging slightly higher. 

However, no post-Cenomanian occurrences in these 

references are supported by illustration. Sartorio & 

Venturini (1988) show the species (as N. conica) as 

occurring in the Cenomanian and Turonian, but much 

more commonly in the Cenomanian. 

N. gyra is frequently reported from the middle and 

late Cenomanian of the Sarvak Formation of the Iranian 

Zagros (e.g., Schlagintweit & Yazdi-Moghadam, 2020; 

Consorti et al., 2022; see also discussion of N. simplex) 

and equivalents throughout the Middle East (e.g., 

Ghanem & Kuss, 2013). Late Albian N. gyra is reported 

by Taslı & Solak (2019), whilst some small specimens 

that might be closely related are known from the early 

Aptian of Turkey (Solak & Taslı, 2023) and also 

observed by one of us (FS) from the Aptian Dariyan 

Formation of the Iranian Zagros. These are described as a 

new taxon (Schlagintweit et al., 2024c).  

Solak et al. (2020) note that in studied sections in 

Turkey, N. gyra became extinct at a level (“first 

extinction step”) within the late Cenomanian (see Parente 

et al., 2008 for details). The variety of reported ranges 

suggests either a strong facies control on distribution 

and/or taxonomy used sensu lato. See also further 

discussion for N. simplex. 

Geographic Range: Commonly recorded from the 

Mediterranean region and Arabian Plate (especially the 

Iranian Zagros), with occasional records from Mexico. As 

yet, there are no confirmed records from eastern 

Neotethys (e.g. Tibet).  

 

 

 

Nezzazata isabellae Arnaud-Vanneau & Sliter, 1995 

Fig. 12 

 

? 1971 Nezzazata cf. convexa - Fleury, 187-188, pl. 3, 

figs. 1-7; middle Cenomanian, Greece.  

1977 Nezzazata simplex germanica - Velić, pl. XIX, figs.  

4-6; “Neocomian”, Croatia [early Hauterivian according 

to Velić, 2007].  

1977 Nezzazata simplex - Velić, pl. XXI, figs. 9-11; 

Barremian, Croatia.  

? 1982 Nezzazata sp. C - Altiner & Decrouez, pl. VI, fig. 

26; late Aptian – Cenomanian, Turkey. 

T 1995 Nezzazata isabellae n. sp. Arnaud-Vanneau & 

Sliter, p. 552; fig. 7; pl. 2, figs. 11-24; late? Aptian-early 

Albian, mid Pacific Ocean. 

1995 Nezzazata isabellae - Arnaud-Vanneau & Premoli 

Silva, p. 206; pl. 2, figs. 1-3; “middle” Aptian-Albian, 

Pacific/Japan. 

2006 Nezzazata isabellae - Mancinelli & Chiocchini, p. 

92; pl. 4, figs. 11-21; late Aptian-early Albian, central 

Italy. 

2006 Nezzazata simplex - Taslı et al., fig. 6F (non E = N. 

simplex); middle – late Cenomanian, Turkish Taurides.  

? 2010 Nezzazata isabellae - Cavin et al., fig. 9H; late 

Cenomanian, Morocco. 

2012 Nezzazata isabellae - Chiocchini et al., pl. 66, figs. 

1-14; late Aptian with range to earliest Cenomanian, 

central Italy. 

? 2012 Nezzazata isabellae - Ghanem et al., figs. 6a(12), 

6b (6, 10, 11); late Aptian – early Albian, Syria. 

2013 Nezzazata isabellae - Hfaiedh et al., fig. 12W-Z, 

Aa; early Aptian, Tunisia. 

Non 2013  Nezzazata isabellae  -  Ghanem  &   Kuss,  fig.  

10(14) [ = ?Nezzazatinella sp.]., fig. 11(22) 

[indeterminate]; early – late Albian, Syria. 

? 2015 Nezzazata isabellae - Citton et al., pl. 2.1; ?late 

Aptian – early Albian?, southern Italy.  

? 2016 Nezzazata simplex germanica - Hosseini et al., fig. 

11d (non e = Nezzazatinella sp. ?); Hauterivian, Iranian 

Zagros 

2019 Nezzazata isabellae - Taslı & Solak, fig. 10(8); late 

Albian, Turkish Taurides.  

2019 Nezzazata isabellae - Özkan & Altiner, fig. 5(5); 

early Aptian, Turkish Arabian Plate.  

? 2020 Nezzazata sp. - Solak et al., figs. 6F, I, fig. 11D; 

early – late Cenomanian, Turkish Taurides.  

? 2020 Nezzazata isabellae - Randazzo et al., fig. 9C-D; 

early Albian, Sicily.  

Non 2020 Nezzazata isabellae - Mohseni & Javanmard, 

fig. 11(i); Cenomanian, Iranian Zagros. [=simple, 

trochospiral form]. 

2021 Nezzazata isabellae - Solak et al., figs. 3.1 - 3.14; 

Albian, Turkish Taurides. 

2021 Nezzazata isabellae - Solak, fig. 1L-M; Albian – 

middle Cenomanian, Turkish Taurides. 

Non 2021 Nezzazatinella cf. isabellae - Consorti & 

Schlagintweit, fig. 2C-D; late Cenomanian, Kosova [= 

Nezzazatinella ex. gr. picardi, name used in error].  
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2023 Nezzazata simplex - Solak & Taslı, fig. 9G, H, I; 

Fig. 11T; Fig. 13R, S, T; early Aptian - Albian, Turkish 

Taurides.  

 

Taxonomy/Identity: First formally described by 

Arnaud-Vanneau & Sliter (1995) from a Pacific Ocean 

Drilling Project borehole. It is smaller than the other 

Cenomanian and younger species with a maximum 

diameter of only 0.20 mm. See also the main discussion 

under N. simplex. N. isabellae is also distinguished by 

having a relatively high trochospire compared with N. 

simplex and N. ex gr. gyra, by having a well-rounded 

equatorial and axial periphery and by having the most 

chambers in the final whorl (12 cf. 8-10). Other 

similarities and differences are enumerated in Table 3 

(above). 

Filkorn & Scott (2011) described a form they called 

“Nezzazata sp. cf. N. isabellae” from the late Albian of 

Mexico. It is larger (0.6 mm), rounded and planoconvex 

in comparison to N. isabellae.  

Reference Images: Arnaud-Vanneau & Sliter (1995), 

Fig. 7, Pl. 2, Figs. 11-24, p. 552. 

Confident Stratigraphic Range: Hauterivian – 

middle-late Cenomanian. Commonly recorded from the 

Aptian and Albian; sparse records from older or younger 

strata.  

Uncertain Stratigraphic Range: Not applicable 

Originally assigned a late Aptian - early Albian age 

(Arnaud-Vanneau & Sliter, 1995). Extended to the "mid" 

Aptian and top Albian (Arnaud-Vanneau & Premoli 

Silva, 1995; Velić 2007) and the intra-early Aptian by 

Husinec et al. (2009). Most records are from the Aptian 

and Albian (Mancinelli & Chiocchini, 2006; Spalluto & 

Caffau, 2010; Hfaiedh et al., 2013; Taslı & Solak, 2019; 

Scott et al., 2024 – see also discussion of N. simplex). 

Nonetheless, the records of Velić (1977) of “Nezzazata 

simplex germanica” from Croatia extend the range to the 

Hauterivian as does that of Hosseini et al. (2016) from the 

Iranian Zagros. 

Cenomanian records include that of Taslı et al. (2006) 

who recorded it as Nezzazata simplex from 

undifferentiated middle – late Cenomanian strata in the 

Turkish Taurides (see also Cenomanian record of Solak, 

2021). Nezzazata cf. convexa described by Fleury (1971) 

from middle Cenomanian of Greece is similar in overall 

morphology, but a somewhat larger. Křížová et al. (2024) 

record the species from the guerangeri zone of the late 

Cenomanian in north-east Italy, but without illustration, 

whilst an illustration from similar aged sediments from 

Morocco (Cavin et al., 2010) cannot be confirmed as this 

species. A record from the Cenomanian of the Iranian 

Zagros (Mohseni & Javanmard, 2020) appears erroneous 

 
Fig. 12. Representative illustrations of Nezzazata isabellae: a. Subequatorial section, Arnaud-Vanneau & Sliter (1995, 

pl.2, fig. 23, Mid Pacific); b. Equatorial section, Arnaud-Vanneau & Sliter (1995, pl.2, fig. 19, Mid Pacific); c. Oblique 

section, Arnaud-Vanneau & Sliter (1995, pl.2, fig. 11, Mid Pacific); d. Subaxial section, Arnaud-Vanneau & Sliter 

(1995, pl.2, fig. 18, Mid Pacific). 
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and the species does not appear to be a component of 

Nezzazata-rich assemblages from the Cenomanian of the 

Arabian Plate.  

Geographic Range: Most records are from the 

Mediterranean alongside the type description of the 

species from guyots in the Pacific. Records from the 

Arabian Plate are sparse/unconfirmed and the species is 

yet to be confirmed as present in Mexico or Tibet.   

 

Genus Nezzazatinella Darmoian 1976 

 

Nezzazatinella ex gr. picardi (Henson, 1948b) 

Fig. 13 

 

T 1948b Valvulammina picardi n. sp. - Henson, p. 613; 

pl. 15, figs. 1, 3; pl. 17, figs. 3-6; Santonian, Egypt. 

1954 Valvulammina parrelloides n. sp. - Magne & Sigal 

(in Cheylan et al.), p. 482-483, pl. XIV, figs. 4a-c; 

Coniacian? Algeria.  

1957 Ceratobulimina aegyptiaca n. sp. - Sherif & 

Kenawy, p. 83, pl. 13, fig. 21a-c; “early Turonian”, Egypt 

[the age of the section from which the types come is now 

known to be late Cenomanian – e.g. Zobaa et al., 2008; 

Mahsoub et al., 2012; Abd Elhady et al., 2014; 

Schlagintweit & Mohsen Yazdi-Moghadam, 2022]. 

1961 Valvulammina picardi - Hamaoui, p. 12, pl. 1, figs. 

7, ?9; pl. 2, figs. 1, 3; pl. 3, figs. 3, 7; pl. 9, figs. ?17, 18, 

20-25; Cenomanian, Israel. 

1964 Valvulammina picardi – Bozorgnia & Banafti, pl. 

LXXV, fig. 1, Late Albian – Cenomanian, Central Iran 

1965 Valvulammina sp. - Wynd, pl. 19a-b; Cenomanian?-

Turonian, Coastal Fars, Iranian Zagros. 

1965 Valvulammina picardi - Gollestaneh, p. 192; pl. 40, 

figs. 1-5; Hauterivian?/Barremian-Aptian, Iranian Zagros.  

1966 Valvulammina picardi - Hamaoui, pl. 3, fig. 6; 

Cenomanian, Negev, Israel. 

1968 Valvulammina picardi - Gendrot; pl. X, figs. 9-11; 

Santonian, southern France. 

1968 Valvulammina parrelloides - Gendrot, pl. X, figs 7-

8; Santonian, southern France.  

1969 Valvulammina picardi - Sampò, pl. XLV, figs. 7-8; 

Cenomanian-Turonian, Iranian Zagros. 

1969 “Valvulammina” sp. - Conrad, fig. 17e-h. 

Barremian, Switzerland.  

1970 Valvulammina cf. picardi - Hamaoui & Saint-Marc, 

pl. 40, fig. 2 (see also pls. 33, 35); late Cenomanian, 

Lebanon. 

1973 Valvulammina picardi - El-Naggar & Al-Rifaiy, fig. 

8(1-2); Cenomanian, Kuwait. 

1976 Nezzazatinella adhami n. sp. Darmoian, p. 525; pl. 

1, figs. 1-7; ?late Turonian, Iraq. 

1976 Nezzazata conica - Kalantari, pl. 22, fig. 22; 

Cenomanian, Iranian Zagros.  

? 1976 Valvulammina picardi - Luperto-Sinni, pl. 46, fig. 

5; “Senonian”, southwest Italy. 

Non 1976 Valvulammina picardi - Kalantari, pl. 22, figs. 

21, 23; Cenomanian, Iranian Zagros [= indeterminate].  

1977 Valvulammina picardi - Chiocchini & Mancinelli, 

pl. 35, fig. 2, pl. 38, fig. 2, pl. 39, fig. 1; middle 

Cenomanian – Turonian, southern Italy. 

1977 Valvulammina cf. parrelloides - Chiocchini & 

Mancinelli, pl. 42, fig. 2, early Senonian [Coniacian?], 

southern Italy. 

1977 Valvulammina picardi - Velić, pl. XXXI, figs. 5-6; 

late Albian, Croatia.  

? 1978 Trochospira avnimelechi - Luperto-Sinni & 

Richetti, pl. 45, figs. 1-5; Santonian-Maastrichtian, 

southwest Italy. 

1979 Nezzazatinella macoveii n. sp. - Neagu, p. 492-493, 

text-gig. 5, pl. 3, figs. 1-3, pl. 4, figs. 11-13; late 

Barremian, Romania.  

1979 Valvulammina picardi - Mamužič et al., pl. 8, fig. 5; 

Cenomanian, Croatia.  

1980 Nezzazatinella macoveii - Arnaud-Vanneau, p. 454-

458, text-figs. 169-171, pl. 52, figs. 1-4, pl. 80, figs. 1-13; 

Barremian – early Aptian, southern France. 

1980 Nezzazatinella n. sp. - Arnaud-Vanneau, p. 459-

461, text-fig. 172, pl. 52, figs. 8-12, pl. 80, figs. 27-31; 

late Barremian – early Aptian, southern France.  

1981 Valvulammina picardi - Bismuth et al., pl. 4, figs. 

9-10; late Cenomanian-Coniacian, Tunisia. 

1988 Nezzazatinella picardi - Sartorio & Venturini, p. 

112, upper figure; early Albian-late Santonian, Italy. 

? 1989 Nezzazatinella aegyptiaca - Chérif et al., pl. 1, fig. 

24; middle Turonian, Egypt [external view only].  

1990 Nezzazatinella picardi - Šribar & Pleničar, pl. 4, fig. 

3; late Turonian, Slovenia. 

1992 Nezzazatinella cf. picardi - Schlagintweit, p. 333; 

pl. 1, Abb. 9; middle Cenomanian-Santonian, Austrian 

Alps. 

1992 Nezzazatinella picardi - Foglia, pl. 3, fig. 6; “Lower 

Senonian”, southern Italy.  

1992 Nezzazata sp. - Kalantari, text-fig. 137(5), text-fig. 

136; Maastrichtian, Iranian Zagros.  

1994 Nezzazatinella picardi - Chiocchini et al., pl. 23, 

fig. 1; early Senonian, southern Italy. 

1994 Nezzazatinella cf. aegyptiaca - Chiocchini et al., pl. 

20, figs 1-3; Turonian, southern Italy.  

1996 Nezzazatinella picardi - De Castro & Sirna, pl. III, 

figs. 8-11; Coniacian, Egypt. 

1997 Nezzazatinella picardi - Rosales-Domínguez et al., 

fig. 4G; Cenomanian, Mexico. 

? 1997 Nezzazatatinella adhami [sic]- Ismail & Soliman, 

p. 167; pl. 1, figs. 11-13; Cenomanian, Egypt [external 

views that are indeterminate]. 

1998 Nezzazatinella picardi - Whittaker et al., p. 56; pl. 

21, figs. 1-2; pl. 76, figs. 3-6; early Turonian-late 

Santonian; Kuwait, Arabian Peninsula, Palestine/Israel. 

2000 Nezzazatinella picardi (incorrectly attributed to 

“d’Orbigny, 1957”) - Aguilera-Franco, p. 162 including 

figure; middle-late Cenomanian, Mexico. 

2003 Nezzazatinella picardi - Polavder, fig. 4(1-2); Late 

Cretaceous, Carpathians. 

2004 Nezzazatinella picardi - Ettachfini & Andreu, fig. 

8A; late Cenomanian, Morocco. 
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2004 Nezzazatinella picardi - Menegatti, p. 2-34-2-35, pl. 

11, fig. 7; pl. 12, fig. 4; late Cenomanian, offshore Dubai.  

2005 Nezzazatinella picardi - Vaziri et al., pl. 2, figs. 8-9; 

late Cenomanian-Maastrichtian, central Iran. 

2006 Nezzazatinella picardi - Taslı et al., fig. 7S-T; 

Coniacian-Santonian; central Turkey. 

2006 Nezzazatinella picardi - Husinec & Sokač, fig. 10H-

I; early Albian, Croatia.  

? 2006 Nezzazatinella picardi - Taslı et al., fig. 5E-F; fig. 

7S-T; early Aptian- central Turkey.  

2008 Nezzazatinella cf. aegyptiaca - Frijia et al., fig. 4f; 

Turonian, southern Italy.  

2009 Nezzazatinella picardi - Sari et al., pl. II, figs. 12- 

13; middle Cenomanian-Turonian, western Taurides, 

Turkey. 

2009 Nezzazatinella picardi - Vaziri et al., pl. 2, figs. 8-9; 

Santonian – Campanian/?Maastrichtian, central Iran.  

2010 Nezzazatinella picardi - Spalluto & Caffau, fig. 

12D; late Albian, southern Italy. 

2011 Nezzazatinella picardi - Khosrotehrani et al., pl. 

1A; Santonian, Iranian Zagros.  

2012 Nezzazatinella picardi - Ghanem et al., fig. 6d(3); 

base Albian – top Cenomanian, Syria. 

2012 Nezzazatinella picardi - Rahimpour-Bonab, fig. 8P; 

Cenomanian - Turonian, Iranian Zagros. 

2012 Nezzazatinella cf. aegyptiaca - Chiocchini et al., pl. 

118, figs. 1-2; Turonian, southern Italy.  

2012 Nezzazatinella picardi - Chiocchini et al., pl. 138, 

figs. 1-2, Santonian, southern Italy. 

2012 Nezzazatinella picardi - Omaña et al., pl. 2, fig. 1; 

pl. 5, fig. 8; middle-late Cenomanian, Mexico. 

2013 Nezzazatinella picardi - Rahimpour-Bonab, fig. 8P; 

Cenomanian - Turonian, Iranian Zagros. 

2013 Nezzazatinella picardi - Granier et al., pl. 8, fig. c; 

Late Cretaceous, Guatemala. 

? 2013 Nezzazatinella picardia [sic] - Ghanem & Kuss, 

fig. 9(1-2); fig. 10(12), fig. 11(25); fig. 13(31-32); fig. 

14(34); late Aptian – top Cenomanian, Syria. 

? 2013 Nezzazatinella picardi - Shanin & Elbaz, pl. 1, fig. 

28; late Cenomanian, Egypt [only a single external view 

presented].  

2014a Nezzazatinella picardi - Omidvar et al., pl. 1, fig. 

Q; Cenomanian-Turonian, Iranian Zagros. 

2014b Nezzazatinella picardi - Omidvar et al., pl. fig. 

4/2; Cenomanian – Turonian, Iranian Zagros.  

? 2014 Nezzazatinella picardi - Afghah et al. fig. 12E; 

Cenomanian, Iranian Zagros.  

Non 2014 Nezzazatinella picardi - Afghah & Fadaei, pl. 

8h (but referring to 9h); Cenomanian, Iranian Zagros 

[indeterminate foraminifera, but not Nezzazatinella].  

2015 Nezzazatinella sp. - Frijia et al., fig. 7L, fig. 8D; 

latest Cenomanian – Campanian, southern Italy.  

2016 Nezzazatinella picardi - Assadi et al., fig. 6(a1 (mis-

labelled “Nezzazata picardi”, b4 (labelled correctly)); late 

Cenomanian, Iranian Zagros. 

2016 Nezzazatinella picardi - Ghaseminia et al., fig. 4B; 

Coniacian-Santonian; Iranian Zagros. 

2016 Nezzazatinella picardi - Rahiminejad & Hassani, 

fig. 6G; late Cretaceous (Cenomanian?), central Iran.  

2016 Nezzazatinella picardi - Rikhtegarzadeh et al., pl. 3, 

fig. 5; Cenomanian, Iranian Zagros.  

2016 Nezzazatinella sp. - Arriaga et al., p. 12-14, fig. 4; 

late Turonian – early Coniacian, southern Italy.  

2017 Nezzazatinella picardi - Rikhtegarzadeh et al., pl. 1, 

fig. 9; Cenomanian, Iranian Zagros. 

2017 Nezzazatinella picardi - Koç, fig. 6a(F1-6); early 

Aptian, Turkey.  

2017 Nezzazata conica - BouDagher-Fadel et al., fig. 

12/11; Cenomanian, Tibet. 

2017 Merlingina cretacea - Granier et al., fig. 6G-H; age 

not given, Guatemala. 

?Non 2017 Nezzazatinella picardi - Koç, fig. 6b (D1-4); 

early Cenomanian – early Turonian [probably Nezzazata 

sp.].   

2019 Nezzazatinella picardi - Taslı & Solak, fig. 10(15-

16); late Albian, Turkish Taurides. 

2019 Nezzazatinella picardi - Özkan & Altiner, fig. 9/16-

18; Turonian; Turkish Arabian Plate [Cenomanian age 

may be preferred; Simmons et al., 2020].   

2019 Nezzazatinella picardi - Omaña et al., p. 707; fig. 

9b; middle-late Cenomanian, Mexico.  

2019 Nezzazatinella picardi - Solak et al, fig. 8L; middle 

– late Cenomanian, Turkish Taurides.  

2019 Nezzazatinella sp. - Solak et al., 2019, fig. 10E; late 

Campanian, Turkish Taurides.  

? 2019 Nezzazatinella picardi - Kiarostami et al., pl. 1b; 

Cenomanian, Iranian Zagros.  

2020 Nezzazatinella picardi - Solak et al., fig. 6D, E; fig. 

11E-H (?11H), (non fig. 11L); fig. 13 G-H (?G), J, O 

(non fig. 13F), 14R1-R3; Cenomanian-Turonian, western 

Taurides, Turkey. 

2020 Nezzazatinella picardi - Sinanoğlu et al., pl. 1, fig. 

5; Maastrichtian, Turkish Arabian Plate. 

2020 Nezzazatinella picardi - Fabbi et al., fig. 5m (as cf.), 

5o; Coniacian-Santonian, Italy. 

2020 Nezzazatinella picardi - Vaziri-Moghaddam & 

Kalanat, fig. 4/13; Cenomanian – Turonian, Iranian 

Zagros.  

? 2020 Nezzazatinella sp. and Dobrogelina sp. - Bomou 

et al., fig. 13; late Cenomanian, Mexico.  

Non 2020 Nezzazatinella picardi - Solak et al., Fig. 11L 

[= Siphopfenderina geyikensis (Solak, 2022)]. 

Non 2020 Nezzazatinella picardi - Randazzo et al., fig. 

9A-B; early Albian, Sicily (Italy) [probably Nezzazata 

sp.]. 

Non 2020 Nezzazatinella picardi - Keshavarzi et al., pl. 2, 

fig. c; Albian, Iranian Zagros [probably not a 

foraminifera].  

2021 Nezzazatinella cf. isabellae - Consorti & 

Schlagintweit, fig. 2C-D. late Cenomanian, Kosova 

[name used in error, N. isabellae is a small species of 

Nezzazata -see herein].  

2021 Nezzazatinella picardi - Özkan, fig. 11(23-26); 

Campanian, Turkish Arabian Plate.  
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2021 Nezzazatinella picardi - Sinanoğlu, Pl. I, fig. 5; 

Maastrichtian, Turkey.  

2021 Nezzazatinella picardi - Saeedi-Razavi et al., pl. 1, 

fig. 9; Cenomanian-Turonian, Iranian Zagros. 

2021 Nezzazatinella picardi - Mohajer et al., pl. 2, fig. n; 

late Cenomanian, Iranian Zagros. 

2021 Nezzazatinella picardi - Bagherpour et al., fig. 12a-

b, g; Turonian – Coniacian/Santonian, Iranian Zagros. 

2021 Nezzazatinella picardi - Shapourikia et al., fig. 8b; 

late Albian – Cenomanian, Iranian Zagros.  

2021 Nezzazatinella sp. - Solak, pl. 2I-J, pl. 3N-O (?); 

middle – late Cenomanian, Turkish Taurides.  

2021 Nezzazatinella sp. - Solak et al., fig. 3(5-28); late? 

Albian, Turkish Taurides.  

2022 Nezzazatinella picardi - Asghari et al., pl. 1, fig. h; 

late Cenomanian, Iranian Zagros. 

2022 Nezzazatinella picardi - Al-Dulaimy et al., pl. 1(E, 

G); pl. 2, fig. C; pl. 3, fig. G [?]; late Cenomanian, SE 

Iraq. 

2022 Nezzazatinella picardi - Mohajer et al., fig. 4j; 

Cenomanian, Iranian Zagros.  

Non 2022 Nezzazatinella picardi - Brajkovič et al., fig. 

2f; mid-Cretaceous, Slovenia [indeterminate 

foraminifera]. 

2023a Nezzazatinella picardi - Mehrabi et al., fig. 11(J); 

Santonian, Persian Gulf. 

2023b Nezzazatinella picardi - Mehrabi et al., fig. 6(P): 

Turonian, Iranian Zagros. 

2023 Nezzazatinella picardi - Esfandyari et al., fig. 21(g-

h); late Albian-Cenomanian Iranian Zagros. 

2023 Nezzazatinella - Schlagintweit et al., fig. 4; middle -

?late Turonian, Iranian Zagros [probably can be 

reassessed as no younger than middle Turonian; 

Simmons et al., 2024].  

2023 – Nezzazatinella sp. - Solak & Taslı; fig. 9E, fig. 

12N-O, fig. 13I-K; late Aptian – Albian, Turkish 

Taurides.  

Non 2023 Nezzazatinella picardi - Dawood & Al-

Dulaimi, pl. 1F; middle – late Cenomanian, southern Iraq 

[= Nezzazata ex gr. gyra].  

2024 Nezzazatinella picardi - Křížová et al., fig. 4o; 

Turonian, NE Italy. 

2024 Nezzazatinella picardi - Moghaddam et al., fig. 2f; 

Cenomanian, Iranian Zagros. 

2024 Nezzazatinella cf. picardi - Sun & Schlagintweit, 

fig. 7h-k; Campanian?, Tarim Basin, China.  

2024 Nezzazatinella sp. - Alteneiji et al., fig. 10-B-C; late 

Barremian, United Arab Emirates.  

 

Taxonomy/Identity: First described by Henson 

(1948b) from the supposed Santonian of Egypt as 

Valvulammina picardi, this species was subsequently 

 
Fig. 13. Representative illustrations of Nezzazatinella picardi: a. Subequatorial section, Whittaker et al. (1998, pl. 76, 

fig. 6, Egypt); b. Oblique external view (drawing), Henson (1947, pl. XVII, fig. 5, Egypt); c. Oblique section, 

Chiocchini et al. (2012, pl.138, fig. 6, Italy); d. Oblique section, Chiocchini et al. (2012, pl.138, fig. 8, Italy); e. Near 

equatorial section, Lorenzo Consorti personal collection (Santonian-Campanian, Sardinia). 
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placed in the genus Nezzazatinella, when the genus was 

created by Darmoian (1976). The type species of 

Nezzazatinella, N. adhami, was considered as a synonym 

of N. picardi by Whittaker et al. (1998) although 

maintained as separate species by Omaña et al. (2019). 

Herein, pending a full taxonomic study, we introduce the 

concept Nezzazatinella ex. gr. picardi that includes the 

following taxa as originally described: Valvulammina 

picardi Henson, 1948b; Valvulammina parrelloides 

Magne & Sigal (in Cheylan et al., 1954); Ceratobulimina 

aegyptiaca Said & Kenawy, 1957; Nezzazatinella adhami 

Darmoian, 1976; Nezzazatinella macoveii Neagu, 1979; 

Nezzazatinella n. sp. Arnaud-Vanneau, 1980; 

Nezzazatinella cf. aegyptiaca sensu Chiocchini et al. 

2012;   and   Nezzazatinella sp.  sensu   Solak et al., 2021.  

As shown in Table 4 these taxa are broadly similar in 

nature of coiling, dimensions, chamber shape and other 

biometric features (see also discussion in Schlagintweit, 

1992; Arriaga et al., 2016; Solak et al., 2020, 2021). The 

shape of the periphery can vary from rounded to 

subacute, but this is a minor variation. 

In terms of nomenclature used, N. picardi is by far the 

most common, with a wide range in terms of geography 

and age, with there being a few uses of N. aegyptiaca 

(including the cf. form) and N. adhami.  

Valvulammina parrelloides is a poorly known species 

originally described from the probable Coniacian of 

Algeria (Magne & Sigal in Cheylan et al., 1954). It is 

only known from external views, but appears similar to 

Nezzazatinella, as noted by Darmoian (1976) and 

Schlagintweit (1992). The only usage of the name to 

describe specimens appears to be Gendrot (1968) and 

also Chiocchini & Mancinelli (1977) who mention 

“Valvulammina cf. parrelloides” from the “Senonian” of 

Italy.  

Ceratobulimina aegyptiaca was recognised as a 

species of Nezzazatinella by Chérif et al. (1989), although 

the type description from the “early Turonian” (= late 

Cenomanian) of Egypt presents only external views (Said 

& Kenawy, 1957). Chérif et al. (1989) also considered N. 

adhami a synonym. The holotype has recently been re-

illustrated by the American Museum of Natural History 

(https://collections.nmnh.si.edu/search/paleo/?ark=ark:/6

5665/38d26cf415ae54d8daed2913d6c3242ee) which 

demonstrates a fine-grained agglutinating wall texture. 

The age of the section from which the types come is now 

known to be Cenomanian (e.g., Zobaa et al., 2008; 

Mahsoub et al., 2012; Abd Elhady et al., 2014; 

Schlagintweit & Yazdi-Moghadam, 2022). It is only 

occasionally referred to in the literature, although 

Chiocchini et al. (1994, 2008, 2012) refer to a form called 

Nezzazatinella cf. aegyptiaca but without explanation.  

Nezzazatinella adhami described from the Turonian 

of southern Iraq (Darmoian, 1976) remains a poorly 

known species since it is described from external views 

only. As noted by Arriaga et al. (2016) re-examination of 

type material is required to establish the differences, if 

any, with other taxa.  

Nezzazatinella macoveii described from the late 

Barremian of Romania (Neagu, 1979) has limited reports 

in the literature. N. macoveii is said to have possible 

supplementary cribrate apertures, which would be a key 

difference to other forms of Nezzazatinella, although 

these will be difficult to recognise in thin-section.     

Arnaud-Vanneau (1980) introduced “Nezzazatinella 

n.sp.” from the late Barremian – early Aptian of France. 

Not reported subsequently (to the best of our knowledge), 

it is perhaps the most distinctive of the taxa included in 

the Nezzazatinella ex. gr. picardi concept used herein, 

with a notably subangular profile in axial cross-section.  

Solak et al. (2021) recently introduced a form they 

called “Nezzazatinella sp.” from the (late?) Albian of the 

Turkish Taurides that they felt was distinct from other 

species of Nezzazatinella, but which is included herein 

within N. ex. gr. picardi pending further investigation. It 

is a relatively small form with few chambers in the last 

whorl.  

Systematic treatments of Nezzazatinella are rare (see 

Omaña et al., 2019, for an example). Henson's (1948b) 

description remains, probably, the most comprehensive, 

supplemented by the work of Darmoian (1976). 

Essentially, according to Darmoian’s (1976) 

description and remarks, Nezzazatinella shows none of 

the diagnostic features of Valvulammina Cushman to 

which N. picardi was originally assigned by Henson 

(1948b) and has much more in common with the genus 

Nezzazata. It differs from Nezzazata in the following 

respects; (i) chambers in the final whorl are narrowly 

elongated, (ii) the last 3-4 chambers are strongly 

elongated resulting in a flaring test, (iii) chambers 

increase rapidly in size, (iv) ventral sutures are sinuate, 

(v) the umbilicus (pseudoumbilicus) is open and (vi) the 

aperture is slit-like rather than more L-shaped with a 

toothplate.  

Whittaker et al. (1998) and Vaziri-Moghaddam & 

Kalanat (2020) incorrectly considered the wall to be 

porcellaneous.  

Reference Images: Henson (1948b) Pl. XV, Figs. 1, 

3, Pl. XVIII [error in original – should be plate XVII], 

Figs. 3-6, p. 613. Chiocchini et al. (2012) has several 

illustrations from the Santonian of Italy. 

Confident Stratigraphic Range: late Barremian to 

top Maastrichtian pending taxonomic review. 

Uncertain Stratigraphic Range: Not applicable. 

N. ex. gr. picardi exemplifies the issues regarding the 

use of Cretaceous LBF as biostratigraphic markers. In 

totality, its range appears to be very long (late Barremian 

to Maastrichtian), but locally it may be restricted to 

certain rock units and have local correlation value, if not 

chronostratigraphic significance. For example, in Italy it 

is regarded as a classic component of the “Radiolitid 

Limestone Unit” of the Turonian – Campanian (Consorti 

et al., 2017). Chiocchini et al. (2012) restrict the range to 

the Santonian within southern Italy (see further evidence 

from Fabbi et al., 2020). On the other hand, these same 

authors   recognise   a “Nezzazatinella cf. aegyptica   and  

https://collections.nmnh.si.edu/search/paleo/?ark=ark:/65665/38d26cf415ae54d8daed2913d6c3242ee
https://collections.nmnh.si.edu/search/paleo/?ark=ark:/65665/38d26cf415ae54d8daed2913d6c3242ee
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Nummoloculina cf. irregularis zone” encompassing the 

whole of the Turonian. However, Nezzazatinella cf. 

aegyptica (which is herein included in the N. ex. gr. 

picardi concept) is shown ranging into the late 

Cenomanian and Coniacian. This zone was formerly 

termed the Valvulammina picardi-Nummoloculina heimi 

zone by Chiocchini & Mancinelli (1977).  

N. picardi and its likely synonym N. adhami were 

originally recorded from post-Cenomanian strata 

(Santonian of Egypt and ?late Turonian? of southern Iraq 

respectively), but N. ex. gr. picardi has been commonly 

reported from Cenomanian strata throughout Neotethys 

where it has been used locally as a zonal marker (see 

below) and, also locally, may be restricted to the 

Cenomanian (e.g., Aguilera-Franco, 2000, 2003). The 

type section of N. adhami is in the lower Shat Al Arab 

Formation in the subsurface of the Ratawi oilfield of 

southern Iraq. It comes from a miliolid-rich limestone 

lying between the Mishrif Formation and the Khasib 

Member/Formation. Questionably thought to be late 

Turonian by Darmoian (1976), it is possible that it occurs 

in the equivalent of the Laffan and Ilam Formations in 

neighbouring Iran, above a mid-Turonian unconformity 

(Simmons et al., 2024; Hosseini et al, 2024).  

Reports of the species in the Aptian Dariyan 

Formation of the Iranian Zagros (Haghighi & Sahraeyn, 

2014; Hamedanian et al., 2017) are unsubstantiated by 

illustration. However, Gollesstaneh (1965) illustrates the 

species from the Barremian – Aptian (and possibly 

Hauterivian) of the Iranian Zagros. The form illustrated 

falls into the broad concept of N. ex. gr. picardi. This is 

probably also true for specimens of N. picardi from the 

Aptian of Turkey (Taslı et al., 2006; Koç, 2017) and from 

the Albian of Sicily (Randazzo et al., 2020). Forms 

identified as Nezzazatinella by Alteneiji et al. (2024; fig. 

10b-c) from as old as the late Barremian of northeast 

UAE also support Gollesstaneh’s record (see also 

Schlagintweit et al., 2024a).  

The species has been widely described from the mid-

Cretaceous of the Middle East, especially the Zagros with 

many records from the Cenomanian – early Turonian 

Sarvak Formation. Whilst it can occur lower in the 

Sarvak Formation, it appears to be a distinct component 

of the uppermost (Turonian) part of this formation where 

this interval is preserved (see Schlagintweit et al., 2023c; 

Simmons et al., 2024 for a discussion of this preservation 

and Hosseini et al., 2024 for mention of occurrence). 

Wynd (1965) created the “Valvulammina – Dicyclina 

Assemblage Zone (29)” recognising this (and illustrating 

what is N. picardi as Valvulammina sp.), later the 

Moncharmontia apenninica–Nezzazatinella–Dicyclina 

Assemblage Zone of Omidvar et al. (2014b) that is 

demonstrably Turonian in age from Strontium isotope 

analysis (Mehrabi et al., 2022a, b). Ghaseminia et al. 

(2016) show that the species can occur in the overlying 

Laffan and Ilam Formations (probably no older than 

Coniacian – Simmons et al., 2024) (see also Rahimpour-

Bonab et al., 2013; Omidvar et al., 2014b; Bagherpour et T
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al., 2021; Hosseini et al., 2024), thus demonstrating that 

the species not only survived the end-Cenomanian 

extinction, but also the major intra-Turonian stratigraphic 

reorganisation and hiatus (Simmons et al., 2024). It is 

said to occur in the equivalent Halul Formation of 

offshore Abu Dhani (Le Blanc, 2015).  

N. picardi was illustrated from the Cenomanian 

Mishrif Formation of Kuwait (El-Naggar & Al-Rifaiy, 

1973), and recently illustrated from the Mishrif 

Formation of southern Iraq (Al-Dulaimy et al., 2022). 

The species is well known from the Cenomanian of Israel 

and Lebanon (Hamaoui, 1961, 1966; Hamaoui & Saint-

Marc, 1970). Arkin & Hamaoui (1967) report it as 

ranging throughout the Cenomanian into the Turonian in 

Israel.  

N. picardi has sometimes been used as a zonal 

marker, either alone (e.g., Omaña et al., 2019; 

Nezzazatinella picardi Interval Zone assigned to middle – 

late Cenomanian; Dehghanian & Afghah, 2021; N. 

picardi zone assigned to the middle Cenomanian; 

Parvaneh Nejad Shirazi et al. 2009 – N. picardi 

assemblage zone assigned to the Albian) or with other 

taxa (e.g., Mohajer et al., 2021 - N. picardi-Mangashtia-

Dicyclina assemblage zone attributed to the early 

Turonian; Omidi et al., 2021 - N. picardi-Dicyclina 

schlumbergeri assemblage zone of the Turonian). All of 

these would appear to be local biofacies intervals rather 

than true biozones. 

Geographic Range: N. ex. gr. picardi is known from 

Guatemala and Mexico to Tibet with many records from 

North Africa and the Arabian Plate as well as the 

Mediterranean region. There are also records from 

Central Iran and the Tarim Basin, suggesting this taxon 

was one of the most widespread Cretaceous LBF. 

 

Genus Rabanitina Smout 1956 

 

Rabanitina basraensis Smout, 1956 

Fig. 14 

 

T 1956 Rabanitina basraensis n. gen., n. sp., Smout, p. 

344; pl. 1, fig. 32; pl. 2, figs. 7-22; text-fig. 2; early 

Cenomanian [most likely late Albian], southern Iraq. 

Non 1966 Rabanitina cf. basraensis - Luperto Sinni, 

p.121, 125; pl. 9, fig. 3-4. Cenomanian, southern Italy. [= 

Cisalveolina lehneri Reichel 1941] 

? 1969 Barkerina sp. - Sampò, Pl. XLV, fig. 2; 

Cenomanian, Iranian Zagros. 

Non 1992 Rabanitina basraensis – Kalantari, pl. 74; text-

fig. 156, 1-4; Cenomanian, Iranian Zagros [=Reticulinella 

reicheli] 

Non 2021 Rabanitina basraensis - Mohajer et al., pl. 1, 

fig. k; Cenomanian, Iranian Zagros [=Reticulinella 

reicheli] 

 

Taxonomy/Identity: The test is characteristically 

planoconvex (typically in the juvenile stage) to 

subglobular (adult), trochoid throughout with a well-

rounded periphery and multiple apertures in a single, 

interiomarginal row. The chambers show a “complex 

longitudinal plate” (Smout, 1956), the presence of which 

(and the lack of apparent pseudokeriotheca) separates this 

species from the very similar, homeomorphic, 

Simplorabanitina simplex Consorti et al. (2022 - see 

below).  

Whittaker et al. (1998) incorrectly considered the wall 

to be porcellaneous.  

Reference Images: Smout (1956), Text-Fig. 2, Pl. 1, 

Fig. 32, Pl. 2, Figs. 7-22, p. 344. 

Confident Stratigraphic Range: latest Albian. 

Uncertain Stratigraphic Range: Cenomanian. 

Originally regarded as occurring probably low in the 

Cenomanian, this is now known (e.g., Bromhead et al., 

2022) to be mostly latest Albian. Consorti et al. (2022) 

introduced Simplorabanitina simplex for a related form 

from the middle Cenomanian Sarvak Formation of the 

Iranian Zagros. It may be that some unillustrated records 

of R. basraensis from the Sarvak Formation (Jamalpour 

et al., 2017; Kiarostami et al., 2019; Asghari et al., 2022) 

and the Mishrif Formation of Kuwait (El-Naggar & El-

Rifaiy, 1972) are actually this relatively new species, 

although an illustration of “Barkerina sp.” by Sampò 

(1969) from the Sarvak Formation might possibly be R. 

basraensis. Other records of R. basraensis from the 

Sarvak (Kalantari, 1992; Mohajer et al., 2021) are most 

likely Reticulinella reicheli.  

Geographic Range: Only confidently known from its 

type locality in southern Iraq and possibly the Iranian 

Zagros. Cherchi et al. (1976) recorded, but did not 

illustrate, a form they called R. cf. basraensis from the 

undifferentiated Cenomanian of southern Italy. 

 

Genus Simplorabanitina Consorti et al. 2022 

 

Simplorabanitina simplex Consorti et al., 2022 

Fig. 15 

2022a Rabanitina? sp., Schlagintweit & Yazdi-

Moghadam, figs. 3C, 3F; Cenomanian, Iranian Zagros. 

T 2022 Simplorabanitina simplex n. gen., n. sp. Consorti 

et al., p. 4; fig. 3(A-Q); middle Cenomanian, Iranian 

Zagros 

 

Taxonomy/Identity: The wall is pseudokeriothecal 

and the test is characteristically planoconvex (typically in 

the juvenile stage) to subglobular (adult), trochoid 

throughout with a well-rounded periphery and multiple 

apertures in a single (or multiple in the final chamber), 

interiomarginal row. Coxites is similar but has a more 

flattened profile and a more acute periphery. It is a close 

homeomorph of Rabanitina but lacks the “marked 

skeletal element (i.e., the ‘median plate’)” of that genus 

(Consorti et al., 2022). 

The possession of a pseudokeriothecal wall structure 

in an otherwise “nezzazatoid” taxon (Consorti et al., 

2022) suggests higher-level taxonomic classification 

requires further study (see Table 1). 
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Fig. 14. Representative illustrations of Rabanitina basraensis: a. Subequatorial section, Smout (1956, pl.2, fig. 19, 

Iraq); b. Oblique section, Smout (1956, pl.2, fig. 18, Iraq); c. Near-axial section, Smout (1956, pl.1, fig. 32, Iraq); 

d. External view showing multiple apertures, Smout (1956, pl.2, fig. 8, Iraq). 

 

 

 
Fig. 15. Representative illustrations of Simplorabinatina simplex: a Subaxial section, Consorti et al. (2022, fig. 3A, 

Iran); b Subequatorial section, Consorti et al. (2022, fig. 3J, Iran); c Subequatorial section, Consorti et al. (2022, 

fig. 3M, Iran). 
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Reference Images: Consorti et al. (2022), Fig. 3, p. 4. 

Confident Stratigraphic Range: lower middle 

Cenomanian of the Zagros, Iran (based on a single 

record). 

Uncertain Stratigraphic Range: not applicable. 

A recently introduced species from the middle 

Cenomanian part of the Sarvak Formation, Iranian Zagros 

(Consorti et al., 2022). Consorti et al. (2022) suggest that 

the species has a restricted distribution “expected to be 

limited to the Arabian Plate, and perhaps including 

northern Somalia” (p. 6). 

Geographic Range: Currently only known from the 

Arabian Plate.  

 

Genus Trochospira Hamaoui, 1965, emend. Hamaoui & 

Saint-Marc, 1970 

 

Trochospira avnimelechi Hamaoui, 1965, emend. 

Hamaoui & Saint-Marc, 1970 

Fig. 16  

 

1957 Nezzazata simplex Omara - Reiss, pl. 1, figs. 8, 10-

11, 14; Cenomanian, Israel.  

1965 Trochospira avnimelechi n. gen., n. sp., Hamaoui, 

p. 7; pl. 14, fig. 3; Cenomanian, Israel. 

1966 Trochospira avnimelechi - Hamaoui, pl. 3, figs. 10-

11; Cenomanian, Israel.  

1969 Nezzazata simplex - Sampò, pl. 45, fig. 15; 

Cenomanian, Iranian Zagros. 

T 1970 Trochospira avnimelechi n. gen., n. sp., Hamaoui 

& Saint-Marc, p. 294; pls. 12-17; Cenomanian, Negev, 

Israel. 

Non 1971 Trochospira avnimelechi - Fleury; pl. 3, figs. 

20; late Cenomanian, Greece [= Coxites zubairensis]. 

1974 Trochospira avnimelechi - Saint-Marc, p. 229-230; 

Pl. VII, figs. 1-7; early-late Cenomanian, Lebanon. 

Non 1976 Trochospira avnimelechi - Luperto-Sinni., p. 

318; Pl. 43, figs. 1-5, 8; Senonian, Italy. 

[=Nezzazatinella] 

1977 Nezzazata sp. - Decrouez, text-fig. 36. Cenomanian, 

Greece. 

1978 Nezzazata semirectilinea n. sp. Basha, p. 81; pl. 4, 

figs. 5-7; Cenomanian-Turonian, Jordan. 

1978 Nezzazata variabilis n. sp. Basha, p. 82; pl. 4, figs. 

8-13; Cenomanian-Turonian, Jordan. 

Non 1978 Trochospira avnimelechi - Luperto-Sinni & 

Ricchetti, pl. 45, figs. 1-5; Senonian, Italy. 

[=Nezzazatinella] 

? 1979 Trochospira avnimelechi - Velić & Sokač, pl. 3, 

fig. 6; late Albian, Croatia [probably Nezzazata sp.]. 

1981 Trochospira avnimelechi - Saint-Marc, pl. IV, figs. 

4-6; Cenomanian, Lebanon. 

1985 Trochospira avnimelechi - Bilotte, p. 373; pl. 5, 

figs. 5-10; Cenomanian, Pyrenees. 

1985 Trochospira avnimelechi - Schroeder & Neumann, 

p. 38-40; pl. 16, figs. 1-7; text-fig. 5; middle – late 

Cenomanian, possible range extension into early 

Cenomanian and earliest Turonian, global review. 

1988 Trochospira avnimelechi - Sartorio & Venturini, p. 

111; upper figure; Cenomanian, Iranian Zagros. 

1990 Trochospira avnimelechi - Šribar & Pleničar, pl. 2, 

fig. 7; middle – late Cenomanian, Slovenia.  

Non 1992  Trochospira avnimelechi - Orabi,  pl. 2,  fig. 6; 

middle Cenomanian, Egypt [=probably Nezzazata ex gr. 

gyra].  

1994 Trochospira avnimelechi - Chiocchini et al., pl. 16, 

figs. 6-8; middle Cenomanian, Italy. 

? 2007 Trochospira avnimelechi - Shanin, pl. II, fig. 11; 

middle Cenomanian, Egypt [indeterminate external 

view]. 

? 2008 Trochospira avnimelechi - Palci et al., fig. 5E; 

middle – late Cenomanian, Slovenia.  

2009 Trochospira avnimelechi - Sari et al., pl. 2, fig. 11; 

late Cenomanian, Turkish Taurides. 

2010 Trochospira avnimelechi - Cavin et al., fig. 9M-N; 

late Cenomanian, Morocco. 

? 2010 Trochospira avnimelechi - Spalluto & Caffau, fig. 

14C; middle – late Cenomanian, southern Italy.  

2012 Trochospira avnimelechi - Chiocchini et al., pl. 99, 

figs. 1-9; late Cenomanian, central Italy. 

? 2012 Trochospira avnimelechi - Ghanem et al., fig. 

6d(14) ; early Cenomanian, Syria. 

2013 Trochospira avnimelechi - Ghanem & Kuss, fig. 

14(27); late Cenomanian, Syria. 

2013 Trochospira avnimelechi - Rahimpour-Bonab et al., 

fig. 8I; Cenomanian, Iranian Zagros. 

? 2013 Trochospira avnimelechi - Shanin & Elbaz, p. 

266, pl. 1, fig. 29; late Cenomanian, Egypt [indeterminate 

external view].  

? 2014 Trochospira avnimelechi - Afghah et al., fig. 10B; 

fig. 11B; fig. 12A; Cenomanian, Iranian Zagros. 

? 2014 Coxites zubairensis - Afghah & Dookh; pl. 2, fig. 

1; Cenomanian, Iranian Zagros. 

? 2017 Trochospira avnimelechi - Rikhtegarzadeh et al., 

pl. 1, fig. 10; Cenomanian, Iranian Zagros. 

2018 Trochospira avnimelechi - Jamalpour et al., 2018, 

pl. 2, fig. 2; Cenomanian, Iranian Zagros.  

2019 Trochospira avnimelechi - Özkan & Altiner, fig. 

9(3-4); earliest Cenomanian, Turkish Arabian Plate 

[Simmons et al., 2020 have a slightly younger 

interpretation of the same stratigraphic section].  

? 2019 Trochospira avnimelechi - Kiarostami et al., pl. 2, 

fig. h; Cenomanian, Iranian Zagros. 

Non 2020 Trochospira avnimelechi - Sinanoğlu et al., pl. 

1, figs. 6; Maastrichtian, southeast Turkey. [possibly 

Nezzazatinella] 

Non 2020 Trochospira avnimelechi - Saeedi Razavi et al., 

pl. 1, fig. 10; Cenomanian, Iranian Zagros [probable 

Nezzazata sp.]. 

Non 2021 Trochospira avnimelechi - Mohajer et al., pl. 2, 

fig. o; pl. 3, fig. h; Cenomanian, Iranian Zagros [= 

Nezzazata ex gr. gyra]. 

Non 2021 Trochospira avnimelechi - Sinanoğlu, pl. 1, fig. 

6; Maastrichtian, southeast Turkey. [possibly 

Nezzazatinella].  
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Non 2023b Trochospira avnimelechi - Mehrabi et al., fig. 

6(G): Cenomanian, Iranian Zagros [= Nezzazata ex gr. 

gyra]. 

 

Taxonomy/Identity: First described from the 

Cenomanian Negev region of Israel by Hamaoui & Saint-

Marc (1970), Trochospira (a monospecific genus) 

avnimelechi, especially in the juvenile to early adult 

stage, is morphologically similar to the genus Nezzazata. 

Both are low trochospiral forms but the former genus 

tends to uncoil in the later stages. The former has an open 

umbilicus compared with a closed one in the latter and 

also tends to have more chambers (30-35 cf. 20-25) (see 

Hamaoui in Schroeder & Neumann, 1985, for a review). 

Moreover, the apertural/foraminal plate in Nezzazata 

extends backwards towards the previous septum, but does 

not attach to it, whereas in Trochospira the plate is 

“...branching before attaching to the previous septum...” 

(Loeblich & Tappan, 1987, p. 87). 

Reference Images: Schroeder & Neumann (1985), pl. 

16, figs. 1-7, p. 38. See also Chiocchini et al. (2012) 

Confident Stratigraphic Range: early – late 

Cenomanian; common records in the middle – late 

Cenomanian, sparse records in the early Cenomanian. 

Uncertain Stratigraphic Range: upper part of late 

Albian. 

This species may have evolved from Nezzazata, but it 

is not known below the Cenomanian according to 

Hamaoui in Schroeder & Neumann (1985) with records 

dominantly middle and late Cenomanian (see also range 

assessment of Sari et al., 2009). Forms recorded as this 

species from the Albian of Portugal (Berthou et al., 1978) 

and the former Yugoslavia (Velić & Sokač, 1978, 1979; 

Velić et al., 1979) refer to doubtful forms identified in 

random thin section (Hamaoui in Schroeder & Neumann, 

1985). Younger reported occurrences (in the Senonian of 

Italy) by Luperto Sinni (1976) and Luperto-Sinni & 

Ricchetti (1978) are likely to be Nezzazatinella. The long 

range suggested by Velić (2007) of late Albian – late 

Campanian seems hard to justify without illustrated 

confirmation. Records of T. avnimelechi from the 

Maastrichtian of Turkey by Sinanoğlu et al. (2020) and 

Sinanoğlu (2021) need re-evaluation. 

Saint-Marc (1974, 1981) confidently recorded and 

illustrated the taxon from the early Cenomanian of 

Lebanon. Decrouez (1976) records but does not illustrate 

the species from the early Cenomanian of Greece. 

Husinec et al. (2009) show the species ranging 

throughout the early and middle Cenomanian and down 

into the very latest Albian based on unillustrated material 

from Croatia. Özkan & Altiner (2019) state that it first 

occurs (with illustration) in southern Turkey just above 

the Albian-Cenomanian boundary, a level also suggested 

 
Fig. 16. Representative illustrations of Trochospira avnimelechi: a. Equatorial section, Chiocchini et al. (2012, pl. 99, 

fig. 3, Italy); b. Axial section, Chiocchini et al. (2012, pl. 99, fig. 7, Italy); c. Oblique section, Hamaoui in Schroeder 

& Neumann (1985, pl.16, fig. 6, Lebanon); d. External view, Hamaoui in Schroeder & Neumann (1985, pl.16, fig. 5, 

Israel). 
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by Schmitt (2019) from the Apennines of Italy. Simmons 

et al. (2020) have a different interpretation of the Turkish 

stratigraphy to Özkan & Altiner (2019) and would regard 

this level as intra-Cenomanian. Ghanem et al. (2012) 

record T. avnimelechi from the early Cenomanian of 

Syria, but the illustration is not convincing, whilst 

Simmons & Hart (1987) recorded it from the early 

Cenomanian (and younger) of Oman, but without 

illustration. Sartorio & Venturini (1988) record it 

throughout the Cenomanian of Neotethys as does Bilotte 

(1985) for the Pyrenees.   

Chiocchini et al. (2012) shows the species ranging 

from effectively the middle Cenomanian to within the 

upper part of the upper Cenomanian. They place the LAD 

of T. avnimelechi at the same level as the FAD of 

Chrysalidina gradata. However, Philip et al. (2024) 

recorded the two species co-occurring in Tunisia and 

Portugal (and above the LAD of Cisalveolina fraasi) and 

limit the ranges of both species to the N. juddi ammonite 

zone of latest Cenomanian age. In Spain, the species is 

recorded (but not illustrated) with Praealveolina debilis 

Reichel (e.g., Caus et al., 2009) which places it around 

the early – middle Cenomanian boundary.  

Widely reported from the Cenomanian part of the 

Sarvak Formation in the Iranian Zagros, but seldom 

illustrated (e.g. Afghah & Fadaei, 2014; Consorti et al. 

2015) or questionably (Afghah et al., 2014; 

Rikhtegarzadeh et al., 2017; Kiarostami et al., 2019; 

Mohajer et al., 2021). However, an illustration of 

Nezzazata simplex by Sampò (1969) from the Sarvak 

Formation is in fact T. avnimelechi (Hamaoui & Saint-

Marc, 1970) and it is likely present in the illustrations of 

Saeedi Razavi et al. (2019) and others. Similarly, 

recorded from neighbouring countries - Smith et al., 

(1990) recorded it from the e (upper part), d and c 

members of the Natih Formation in Oman (see also 

Kennedy & Simmons, 1991; Piuz & Meister, 2013), now 

understood to be middle Cenomanian. Also, widely 

reported from the middle and late Cenomanian of North 

Africa (e.g., Cavin et al., 2010 with plausible illustration).  

Geographic Range: Commonly reported from central 

Neotethys with verified records from much of the 

Mediterranean and Arabian Plate. Unverified records are 

known from Spain (e.g. Vicedo et al., 2011), Portugal 

(e.g. Berthou, 1984), Tunisia (e.g. Philip et al., 2024), 

Oman (e.g. Kennedy & Simmons, 1991) and Croatia (e.g. 

Husinec et al., 2000, 2009). The only record from Mexico 

(Aguilera-Franco, 2003) is unverified.  

 

STRATIGRAPHIC RANGE: CONFIDENCE AND 

UNCERTAINTY 

 

The determination of the stratigraphic range of a 

species or genus carries a degree of uncertainty. At the 

very least stratigraphic range assessments can be judged 

to be confident or uncertain. This is reflected in the text 

below and is coded by line ornament to reflect degrees of 

confidence in our assessments and interpretations. The 

nezzazatoid range chart (Figure 17), shows the ranges of 

the species as determined herein. 

How are these different degrees of confidence 

determined? 

There are fundamentally two pillars upon which the 

certainty of stratigraphic ranges of any fossil taxon are 

supported: 

• Identification uses correct concepts of identity, 

thus a record of a taxon is valid. 

• The age-calibration of the sediments in which 

the specimens of a fossil are found is correctly assessed.  

Unfortunately, the assessment of these factors is far 

from straightforward, and it is this that introduces 

uncertainty into stratigraphic range assessment. This 

uncertainty is particularly acute for mid-Cretaceous LBF 

(e.g., see Schlagintweit & Simmons, 2022; Consorti & 

Vicedo, 2022; Simmons & Bidgood, 2023; Bidgood et 

al., 2024 for examples). 

In this work we have used three broad categories to 

depict stratigraphic range confidence: 

Confident and common - a wide, solid, green line on  

range charts 

A relatively large number of (correctly) illustrated 

records (or if unillustrated, from a generally reliable 

source) with at least plausible age-control. 

Confident but scarce – a narrow, solid, green line on 

range charts 

At least one, but relatively fewer records but which fit 

the same criteria as above. 

Uncertain – a series of orange “?” on range charts 

Occurrences that lie outside of the “confident” ranges that 

are neither confirmed in terms of identity nor age-control 

but cannot be completely dismissed (e.g., an illustrated 

record with poor age-control or an unillustrated record 

from a generally reliable source with good age control). 

As can be readily understood, subjectivity plays a role  

here, and the boundaries between one category and other 

are inevitably gradational. 

Records which exist of named species occurring in 

rocks outside of these ranges, but which are based on 

very uncertain (i.e. dubious) identity and/or age control 

are not shown. 

To use Coxites zubairensis herein as an example, 

there are a lot of records (many with identities confirmed 

by illustration) attributed to the late Cenomanian (= a 

wide, solid green line). There are fewer records (though 

still confirmed by illustration) attributed to the middle 

Cenomanian (= a thin, solid green line). One author 

provides well illustrated (confirmed identity) occurrences 

from sediments which are claimed to be associated with 

post-Cenomanian (i.e. Turonian) taxa, however this 

aspect is not clear (i.e., the identity is good but the age-

control is poor). This is represented by a series of orange 

“?”). Finally, a published illustrated record of the species 

from the Santonian determined to be a species other than 

C. zubairensis is not illustrated at all on the range chart 

(Figure 17).  
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A prima facie reading of the literature would 

(incorrectly) suggest a total range of middle Cenomanian 

– Santonian for this species. A more critical analysis of 

the data shows that the species is more likely to be a 

useful marker for the middle – late Cenomanian, but 

without necessarily excluding the possibility it may range 

into the Turonian if future work can improve the age-

control. 

We freely acknowledge that these are the results of 

our own (subjective) assessment of the various data 

points we have observed and examined and agree that 

others may come to different conclusions. 

In addition, and alongside all these factors is the fact 

that the stratigraphic ranges of benthic fossils such as 

LBF will vary geographically because of facies control 

(Figure 18) or because of differential biogeographic 

dispersal of a taxon in time. This implies that 

constructing a composite stratigraphic range for an 

individual species is dependent on many 

locational/observation factors which build up from a 

series of local stratigraphic occurrences. 

 

DISCUSSION 

 

A review of the 15 nezzazatoid taxa examined in this 

study, shows that with a clear understanding of identity, 

stratigraphic ranges can be established with uncertainty 

expressed (Figure 17). Taking the literature at face value 

would often lead to an interpretation of potentially 

overextended    ranges.   For  example,   the   well-known  

 
 

Fig. 17. Stratigraphic ranges of nezzazatoid taxa with definite and possible occurrence in the Cenomanian. 

 



Michael D. Simmons, Michael D. Bidgood, Lorenzo Consorti & Felix Schlagintweit 

44 

 

species Nezzazata simplex is considered by some to 

confidently range high into the Late Cretaceous (Sartorio 

& Venturini, 1988; Velić, 2007; Sinanoğlu et al. 2020), 

but unequivocal records above the Cenomanian are rare 

and/or questionable and indeed most records are no 

younger than Cenomanian.  

Some taxa have short global ranges and can be used 

for recognising the Cenomanian stage and its substages. 

Trochospira avnimelechi and Biconcava bentori seem 

restricted to the Cenomanian and Nezzazata ex. gr. gyra 

is unconfirmed as ranging above the Cenomanian 

(although may be older). Nezzazatoids seem to reach 

their maximum in abundance and diversity in the middle 

– late Cenomanian (Consorti et al., 2022) with Biplanata 

peneropliformis, Coxites zubairensis, and Merlingina 

cretacea restricted to this interval. Mayncina orbignyi 

and Simplorabanitina simplex are restricted to the middle 

Cenomanian only. This indicates that some nezzazatoid 

species will be useful contributors to a Cenomanian LBF 

biozonation/bioevents scheme alongside taxa from other 

LBF groups.   

A few nezzazatoid species are genuinely long ranging 

and appear to have survived extinction events such as 

those around the Cenomanian – Turonian boundary that 

led to an abrupt end to LBF diversity (Philip & Airaud-

Crumiere, 1991; Parente et al., 2008; Orabi et al., 2012; 

Frijia et al., 2015). These include Nezzazata simplex 

(known from the Turonian – Solak et al., 2020) and 

Nezzazatinella ex gr. picardi that ranges high into the 

Late Cretaceous (e.g., Sinanoğlu et al., 2020). 

Schlagintweit et al. (2023a) noted that Biconcava as a 

genus survived the end-Cenomanian extinction event 

with Biconcava brattiana known from Campanian strata 

of Croatia. These taxa may be r-strategist survivors (e.g., 

Arriaga, 2016; Schlagintweit & Yazdi- Moghadam, 2021; 

Consorti et al., 2022; Consorti & Schlagintweit, 2021; 

Schlagintweit et al., 2023b; Křížová et al., 2024) able to 

tolerate environmental perturbations and occupy 

environmental niches available post-extinction events.  

 

CONCLUSIONS 

 

We have reviewed the available literature from 

(mostly) post-1985 for the nezzazatoid taxonomic group 

(i.e., Superfamily Nezzazatoidea), and have critically 

applied both identity and age criteria for LBF taxa that 

are present in the Cenomanian. Fifteen separate 

Cenomanian LBF nezzazatoid taxa (including several 

with “ex gr.” status) have been treated herein. This 

encompasses the evaluation of several hundred reference 

items, although many of these have shortcomings in 

respect of establishing correct identity and/or age 

calibration. We have constructed a biostratigraphic range 

chart for these taxa based on our assessment of data 

points as being confirmed (i.e., with correct or at least 

plausible identification and age-calibration) which will 

subsequently form the basis for a more comprehensive 

Cenomanian biozonation. 

Many of these nezzazatoid LBF taxa require further study 

(and re-examination of type material and/or access to 

new/additional material) to improve our taxonomic 

 
Fig. 18. Schematic chart of how local LBF ranges vary due to facies/biogeographic controls (after Pearson, 1998 and 

Sadler, 2010, with modifications). 
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understanding, and the evolutionary relationships 

between them.  
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