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Abstract Gheiasvand et al. (2020) use the two larger benthic foraminifera species Simplorbitolina manasi Ciry & Rat 

and Mesorbitolina parva (Douglass) (Orbitolinidae) as upper Aptian “potential index fossils” for parts of the Taft 

Formation in Central Iran. This age assignment is accompanied by changes to well-established orbitolinid biozona-

tions (e.g. occurrence of Praeorbitolina in the late Aptian) with far-reaching implications. These data were also used 

in a later “multidisciplinary study” (Gheiasvand et al., 2021) for isotopic correlations (e.g., location of OAE`s), de-

limitation of palaeobiogeographic faunal provinces and related migration patterns. It is shown herein that the taxa 

identified as S. manasi and M. parva belong to Iraqia simplex Henson and Palorbitolina lenticularis (Blumenbach) 

respectively documenting a lower and not an upper Aptian age. This revised age and the different taxononomic in-

ventory do not question all results obtained by Gheiasvand et al. (2020, 2021), but provide a revised basis interpreta-

tion.  
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INTRODUCTION 

 

“Solid taxonomic assumptions are required in cases 

where the supposed stratigraphic occurrence of certain 

taxa is used for far-reaching speculations on biogeogra-

phy and paleoecology. This is because the results may be 

used later by other workers who are not familiar with 

micropaleontological issues, for even more far-reaching 

conclusions, speculations, or hypotheses on more general 

topics, such as paleogeographic reconstructions in time 

and space (e.g., plate tectonics)” (Consorti and 

Schlagintweit, 2020, p. 5). In the last few years, a number 

of contributions using incorrect taxonomic identifications 

and resulting age assignments attracted the attention of 

expert researchers leading to several reply or revisional 

papers (Granier 2020, 2021; Consorti and Schlagintweit, 

2020; Schlagintweit et al., 2020; Simmons 2020, Bene-

detti 2021). The reasons for this general situation and 

trend are many-fold. On one side, the publication of in-

correct data is facilitated by a growing number of open 

access journals without a thoughtful peer-review process, 

or may be due to the limited availability of experts for the 

review process. On the other side, such contributions may 

also appear in journals with a high scientific impact and 

reputation following a poor selection of reviewers by 

each handling editor. Put simply, papers that contain sig-

nificant palaeontological content require review by ap-

propriate palaeontological experts (Simmons, 2020). Crit-

ical identifications cannot simply be taken on trust. This 

situation is accentuated because, as Granier (2020) stated, 

“there is an alarming loss of expertise in systematic and 

in biostratigraphy”  and the   future  does  not  expect any  

 

 

improvement of the situation since “academia is not giv-

ing much support to this disciplinary field and the num-

ber of “specialists” also drastically increases in the in-

dustry”. In the present contribution, a set of biostrati-

graphic data from the Lower Cretaceous of Iran (Central 

Iran and Kopet Dagh Basin) that are basically founded on 

orbitolinid foraminifera (Gheiasvand et al. 2019, 2020, 

2021) are commented upon. If correctly identified, Or-

bitolinidae can offer a good degree of stratigraphic preci-

sion (e.g. Schroeder et al., 2010). The necessity for the 

present discussion paper is given by the fact that partly 

incorrect determinations and resulting age constraints 

have been used for conclusions in sequence stratigraphy 

(e.g., age of hiatuses), paleobiogeography and palae-

oceanographic aspects (based on distribution of certain 

taxa), and the interpretation of isotopic data obtained 

from the studied sections (e.g., location of OAE’s). The 

present contribution discusses essentially the biostrati-

graphic data based on Orbitolinidae and comments on the 

deduced faunal provinces; all other aspects are not 

touched upon as they do not lay in the expertise fields of 

the writer. However, the revised age interpretations clear-

ly call into question some of the wider interpretations.   

 

DISCUSSION 

 

The results of Gheiasvand et al. (2020, 2021) refer to the 

Lower Cretaceous Taft Formation of Central Iran and 

Tirgan Formation of the Kopet Dagh Basin, northeastern 

Iran.  
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Biostratigraphy 

 

Taft Formation of Central Iran 

 

For two sections of the Taft Formation (Tamer and Tehs 

sections), Gheiasvand et al. (2020) established an upper 

Aptian “Mesorbitolina-Simplorbitolina Assemblage 

Zone” including amongst others, the taxa Praeorbitolina 

cormyi Schroeder, Praeorbitolina claveli Schlagintweit et 

al., Simplorbitolina manasi Ciry & Rat, and Mesorbito-

lina parva (Douglass). The co-occurrence of Simplorbito-

lina manasi and Mesorbitolina parva (fig. 8P-R in Ghe-

iasvand et al., 2020; herein reillustrated in Fig. 1a-c), if 

correctly identified, would indeed indicate an upper Apti-

an age (Schroeder et al., 2010; Schroeder and Neumann, 

1985). Furthermore, the well-established comparably 

short range of Praeorbitolina in the late early Aptian (up-

per Bedoulian) recorded from all over the Tethyan realm 

(e.g. Moullade et al. 1985; Cherchi et al., 1999; Schroed-

er et al., 2010; Schlagintweit et al., 2013) is questioned 

by Gheiasvand et al. (2020) who extend its range into the 

upper Aptian. This assumption was followed as a conse-

quence of the wrong identification of both M. parva and 

S. manasi obviously giving their range more credibility. 

The two sections (axial and transverse) from the Taft 

Formation are here assigned to Iraqia simplex Henson, a 

taxon restricted to the late early Aptian to basal upper 

Aptian (Ullastre et al., 2002; Masse, 2003; Schlagintweit 

et al., 2016). It has previously been recorded from the 

lower Aptian Taft (Schlagintweit et al., 2019) and Tirgan 

formations (e.g., Bucur et al., 2019). The specimen de-

termined as Mesorbitolina parva (Douglass) by Ghe-

iasvand et al. (2019, fig. 8R) is here assigned to Palorbi-

tolina lenticularis (Blumenbach) noting that the structure 

surrounding the embryo (protoconch and deuteroconch) 

in slightly oblique transverse section has been interpreted 

as subembryonic zone (see Schroeder, 1975 for Mesorbi-

tolina) instead of peri-embryonic zone or ring (see 

Schroeder, 1963 for Palorbitolina). It is important to note 

that the upper Aptian is well recorded from sections of 

the Tirgan Formation with Mesorbitolina texana (Roe-

mer) (e.g., Schlagintweit et al., 2019), but cannot be de-

duced from the data presented by Gheiasvand et al. 

(2020). 

 

Tirgan Formation of northeastern Iran 

 

In Gheiasvand et al. (2019a, fig. 5), the Tirgan Formation 

is attributed to the Berriasian?/lower Valanginian–Aptian 

interval. The boundary to the overlying Sarcheshmeh 

Formation consisting of “outer shelf facies” is represent-

ed by “an emersion level” placed approximately at the 

Aptian–Albian boundary. The section log with the “strat-

igraphic disposition of selected benthic foraminifera” is 

shown in figure 7 of Gheiasvand et al. (2019a). Unfortu-

nately, neither the shown micro-images of some taxa can 

be identified and nor less their names. In the middle part 

of the section, Gheiasvand et al. (2019a, fig. 5)           

established a “Campanellula capuensis Range Zone” 

encompassing the early late Hauterivian – early late 

Barremian interval. The two sections (tangential, fig. 8g 

and subaxial, fig. 8h therein) are regarded as “fortunately 

fairly characteristic of this species”, a view that is not 

shared herein. In fact, the subaxial section shows a biseri-

ally coiled small arenaceous, undeterminable foraminif-

era nicely showing the interio-marginal foramina oblique-

ly alternating between the whorls. Otherwise, the real 

occurrence of this taxon in the Lower Cretaceous succes-

sions of northeastern Iran, part of the former northern 

Neotethyan margin would be surprising. In fact, the 

statement of Arnaud-Vanneau and Sliter (1995) is, ac-

cording to my knowledge, still valid that Campanellula 

capuensis represents an index species “along the southern 

margin of the Tethys (Chiocchini and Mancinelli, 1977; 

Luperto Sinni and Masse, 1986)”. 

The uppermost part of the Tirgan Formation has been 

assigned to an “Orbitolinid assemblage Zone” containing 

Dictyoconus? pachymarginalis Schroeder and Rectodic-

tyoconus giganteus Schroeder, both correctly identified 

and illustrated (Gheiasvand et al., 2019a, fig. 9a-b and 9i-

k). Unfortunately, the distribution (e.g. overlapping?) of 

the two taxa cannot be deciphered in figure 7 therein. The 

occurrence of orbitolinids is said to “persist up to the top 

of the Tirgan Fm.” In Gheiasvand et al. (2019b), referring 

to the same section studied, other orbitolinids of this “up-

per Aptian assemblage zone” are illustrated as Simplorbi-

tolina sp. (pl. 2, figs. 1-2 therein) and Praeorbitolina? or 

Palorbitolina transiens (pl. 2, fig. 4 therein) here re-

illustrated in Figure 1d-f and detail in e. The two sup-

posed sections of Simplorbitolina are here assigned to 

Iraqia simplex Henson, Rectodictyoconus giganteus 

Schroeder and Praeorbitolina claveli. It is worth to men-

tion that another specimen (oblique section) of Iraqia 

simplex has been illustrated (but not mentioned) in a mi-

crofacies image in Gheiasavand et al. (2021, fig 5F). 

Praeorbitolina claveli species has been described from 

the lower Aptian of the Taft Formation (Schlagintweit et 

al., 2013), and is recorded for the first time from the Tir-

gan Formation. For comparison purpose, some specimens 

from the type-material are illustrated (Fig. 1g-j). As in the 

investigation of the authors of the Taft Formation of Cen-

tral Iran, the group of Praeorbitolinas, here including P. 

cormyi Schroeder and P. claveli Schlagintweit et al. (= 

Praeorbitolina? or Palorbitolina transiens? in Ghe-

iasvand et al., 2019b, pl. 2, fig. 4) have also been reported 

from the “Orbitolinid Assemblage Zone” assigned to the 

late Aptian. Instead of questioning their own determina-

tions, Gheiasvand et al. (2019a) extended the range of 

Praeorbitolina into the late Aptian in the same way they 

did for the Taft Formation (Gheiasvand et al., 2019a, b). 

In fact, Gheiasvand et al. (2019a, p. 12) argued that they 

observed “Praeorbitolina cormyi and P. claveli, which 

are recognized from the Lower Aptian successions…Here 

they occur together, with microfossils of the late Aptian”. 

Last but not least the top most part of the Tirgan For-

mation shows an upper Aptian “Planktonic Assemblage  
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Zone”. Whether or not the determination of Colomiella 

sp. (fig. 8v therein) is correct is not discussed herein. In 

this assemblage zone, benthic foraminifera are present 

that should, according to Gheiasvand et al. (2019, p. 11) 

also include Reticulinella reicheli, a species known from 

the late middle Cenomanian (e.g.  Yazdi-Moghadam and 

Schlagintweit, 2021, fig. 2H) to the late Upper Creta-

ceous (probably upper Maastrichtian; Cuvillier et al., 

1969). It is noteworthy that previous works that place the 

top of the Tirgan Formation beneath the overlying Sar-

cheshmeh Formation within the late early Aptian based 

on orbitolinid foraminifera (e.g., Bucur et al., 2019) were 

not discussed. 

 

Palaeobiogeography 

 

The data (e.g. benthic foraminifera) obtained by Ghe-

iasvand et al. (2021, p. 11) “outlines new global palaeo-

biogeographic reconstruction models for the different 

areas”.    Based on   these   data six faunal provinces were  

 

 

defined: “northern and southern Neotethys, northern and 

southern  Alpine  Tethys,  Gulf of Mexico  and    northern 

Pacific Ocean”. In addition, faunal migration routes be-

tween these realms (or provinces) were either “certainly 

established” or “assumed”. Among several “index taxa” 

that are in my opinion, highly problematic to be exactly 

determined in random thin-sections (e.g. species of Boli-

vinopsis, Arenobulimina, Decussoloculina) also incor-

rectly identified taxa such as Campanellula capuensis or 

Simplorbitolina manasi went into these “models”. Anoth-

er orbitolinid used in the distributional pattern maps, Or-

bitolinopsis nikolovi Peybernès et al., has “never been 

recorded in the northern Neotethys” (Gheiasvand et al., 

2021, p. 10). In fact, the only oblique section of “Orbito-

linopsis cf. nikolovi” illustrated in Gheiasvand et al. 

(2019b, pl. 2, fig. 6) represents a badly preserved orbito-

linid that might be referred to Orbitolinopsis. In my opin-

ion, the three specimens of Orbitolinopsis nikolovi illus-

trated in the original description by Peybernès et al. 

(1979, pl. 1, figs. 3-5) are considered juvenile specimens  

 

 
 

Fig. 1. Orbitolinids from the Aptian of the Taft Formation of Central Iran (a-c, h-j, “Orbitolinid Assemblage Zone”) and 

the Tirgan Formation of northeastern Iran (Kopet Dagh Basin) (d-f, “Mesorbitolina-Simplorbitolina Assemblage” Ghe-

iasvand et al., 2012), their determination according to Gheiasvand et al. (2019a, b) and this work, and the differing asso-

ciated biostratigraphy. Note the differences in the location of two formation boundaries. h-j Praeorbitolina claveli 

Schlagintweit et al., type-material from the late early Aptian of the Taft Formation. Ranges adopted from Cherchi and 

Schroeder (2013), Schroeder et al. (2012); Moullade and Peybernès (1975) and Schroeder and Neumann (1985) for S. 

manasi; Masse (2003) for Iraqia simplex; Schlagintweit et al. (2013) for Praeorbitolina clavelin. 
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of Orbitolinopsis buccifer Arnaud-Vanneau & Thieuloy, 

comparable to those reported by Clavel et al. (2014) from  

the Lower Cretaceous of southeastern France, and thus a 

junior synonym of the latter (Fig. 2). Orbitolinopsis buc-

cifer has been recorded recently from the Lower Creta-

ceous of eastern Serbia (Bucur et al., 2020), that belongs 

to the same palaeogeographic realm (Carpatho-

Balkanides) as the type-locality of “Orbitolinopsis ni-

kolovi”. Southeastern France, and the Carpatho-

Balkanides (here: Bulgaria, eastern Serbia) formerly be-

longing to the northern Neotethyan margin. Previous pa-

pers dealing with the palaeobiogeographic distribution of 

Orbitolinidae (Cherchi et al., 1981; Pelissié et al., 1982; 

Bassoullet et al. 1985; Schlagintweit, 1991) were not ref-

erenced and the provinces discussed therein not men-

tioned. One would at least have expected that the existing 

data for the Orbitolinid taxa (e.g., “biospace 

d’Orbitolinopsis capuensis”, “province á Simplorbitolina 

manasi” or “Orbitolinopsis gr. cuvillieri-kiliani-buccifer-

nikolovi province” of Bassoullet et al., 1985) would be 

mentioned by Gheiasvand et al. (2021).  

 

CONCLUSIONS 

 

The biostratigraphic data of Gheiasvand et al. (2019a, b, 

2020, 2021) shows a lower and not an upper Aptian age 

for the top of the Tirgan Formation of northeastern Iran 

and the studied two sections of the Taft Formation in 

Central Iran. The lower Aptian age for the top parts of the 

Tirgan Formation is in accordance with all previous in-

vestigations. The misinterpretations derive from wrong 

determinations of Orbitolinidae (e.g., Simplorbitolina 

manasi instead of Iraqia simplex and Mesorbitolina par-

va instead of Palorbitolina lenticularis). The extension of 

the range of any species of Praeorbitolina into the upper  

 

 

Aptian should be rejected. So far, no specimen of       

Mesorbitolina has been reliably been illustrated from the 

Tirgan Formation.   The   upper  Aptian   however is well  

recorded from the Taft Formation of Central Iran (e.g., 

occurrence of Mesorbitolina texana) but cannot be de-

duced from the biostratigraphic data by Gheiasvand et al. 

(2020). All other conclusions about isotope data curves, 

delimitation of bioprovinces, and sequence stratigraphic 

correlations of hiatuses have to be questioned as they are 

based on a very weak biostratigraphy. The present reply 

paper represents another example that “emphasises the 

need for rigorous micropalaeontology….supported by 

definitive illustrations and reference to key literature” 

(Simmons, 2020). 
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