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CHALLENGES IN ORBITOLINID IDENTIFICATION AND BIOSTRATIGRAPHIC
CONSEQUENCES: AN APTIAN EXAMPLE
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Abstract: The much-cited importance of Orbitolinidae in biostratigraphy depends on the species and time-interval
under consideration. In any case, correct species identification is of primary importance as the basis for drawing
conclusions. This task is best achieved in an assemblage where centered sections (axial and transverse) showing all
details of the complex megalospheric embryo are available. Difficulties in the correct interpretation of oblique
sections is exemplified by an example from the Aptian of Turkey, respectively Praeorbitolina versus Mesorbitolina.
Resulting differences in species determination not only has an impact on age interpretation, but also associated
geologic-tectonic conclusions, as well as basic taxonomic data (e.g., stratigraphic ranges, statistics on stage

diversities).
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INTRODUCTION

There is no doubt about the much-cited biostratigraphic
significance of the Lower-mid Cretaceous Orbitolinidae,
a group of agglutinated larger benthic foraminifera, for
age calibration of shallow-marine carbonates. Depending
on the individual species the ranges can be from ~0.4 ma
up to ~20 ma thereby supporting this statement and
highlighting some taxa can be more useful than others
(Schlagintweit et al., 2023, tab. 2). Correct species
identification is a key initial and fundamental requirement
if the correct conclusions are to be drawn or inferred. As
with any other group of larger benthic foraminifera, this
is best achieved when centered sections (axial, and/or
transverse) are available that, in the case of the
Orbitolininae, pass through the megalospheric embryo
(e.g., Schroeder, 1962). Some oblique sections are either
not determinable at all, while others require careful
consideration of other features (e.g., overall test structure,
dimensional data etc.). An example of challenges in
identification with misleading biostratigraphic
consequences from the Aptian of Turkey is provided and
discussed herein referring to the genera Praeorbitolina
Schroeder, 1964 and Mesorbitolina Schroeder, 1962.

CASE STUDY OF MESORBITOLINA TIBETICA
(COTTER, 1929) (EX PARVA DOUGLASS, 1960)
VERSUS PRAEORBITOLINA CORMYI
SCHROEDER, 1964

Orbitolinid experts would immediately agree that the two
species Mesorbitolina tibetica (Cotter, 1929) (ex parva
Douglass, 1960; see Schlagintweit & Le Coze, 2023) and
Praeorbitolina cormyi Schroeder, 1964 are well defined
and clearly separated from each other descriptively,
excluding any confusion. This statement definitely
applies for axial sections showing the eccentric embryo
of P. cormyi lacking any septules at the top part
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(deuteroconch) contrasting distinctly from the centric
(apical) embryo of M. tibetica showing well developed
subdivided supra- and subembryonic zones (Schroeder,
1964, 1979; Schroeder et al., 2010). Oblique transverse
sections through the embryo of P. cormyi however might
be confused with equivalent sections of M. tibetica at first
sight (Figs. 1-2). Such an example has recently been
provided from the Aptian of Turkey where an oblique
section was assigned to M. ‘parva’ figured by Solak
(2021, fig. 11c) and Solak & Tasli (2023, fig. 8h) re-
illustrated here in Figure 1b.

Usually, oblique transverse sections of Praeorbitolina
cormyi exhibit a subembryonic zone SEZ herein) that
does not completely surround the main embryonic
chambers (protoconch, deuteroconch). In axial sections
directed perpendicular to the test median plane, partitions
are well visible in the SEZ of P. cormyi (e.g., Bosselini et
al., 1999, fig. 5i) (Fig. 1e herein). The partitions may be
closely set or widely spaced (Figs. 1d-g). Depending on
the section plane however the SEZ may more or less
completely surround the protoconch-deuteroconch as
shown in specimens illustrated by Cherchi et al. (1998,
pl. 2, figs. 9-10 ‘protoconch nearly completely
surrounded by the subembryonic zone”), one re-illustrated
here in Fig. la. An equivalent section refers to the
discussed example from the Aptian of Turkey (Fig. 1b
herein). In M. tibetica, the SEZ extends upwards to the
middle-upper part of the protoconch resulting in a
regularly subdivided ring in transverse sections (Figs. 1c,
2d), contrasting with the Turkish specimen. Any
transverse  section cutting the central (apical)
megalospheric embryo of Mesorbitolina has a rounded
outline showing the embryo in a central position and the
marginal zone all around the test margin (Figs. 1c, 2d).
The section of the Turkish specimen instead shows a
subconical outline with the embryo shifted to one side
clearly evidencing its non-centric position as in
Praeorbitolina (Fig. 1b). Also, the embryo displays an
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Fig. 1. Praeorbitolina cormyi Schroeder (a-b, d-g) and Mesorbitolina tibetica (Cotter) (c). a. Oblique transverse
section (from Cherchi et al., 1998, pl. 2, fig. 10, southern Yemen). b. Oblique section (from Solak, 2021, fig. 11c,
SW Turkey, illustrated as Mesorbitolina parva). c. Transverse section of Mesorbitolina tibetica (Cotter) (from
Schroeder, 1979, pl. 1, fig. 4 as M. parva). d-g. Different oblique sections (Taft Formation, Central Iran). e. Median
section showing the well subdivided subembryonic zone (Taft Formation, Central Iran). Abbreviations: deu =
deuteroconch, pr = protoconch, white arrows = marginal chamber zone, SEZ = subembryonic zone.

oval outline instead of rounded in transverse sections of
mesorbitolinids (Figs. 1c, 2d-e). In the oblique section of
the Turkish specimen, the test orientation can be inferred
from the overall morphology, respectively rounded
towards the apical area and broader flattened towards the
cone base. Depending on the section plane, oblique
sections through the embryo of Mesorbitolina tibetica,
pass either through that part of the SEZ not completely
surrounding the protoconch (Fig. 2b) or through the SEZ
and the supraembryonic zone (SUZ) with partitions being
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closer-set than in the former.

The reinterpretation of the Turkish specimen leads to
some stratigraphic and other conclusions. Whereas
praeorbitolinids are restricted to the late early Aptian,
Mesorbitolina tibetica (ex parva) exhibits an early late
Aptian range (Schroeder et al., 2010). Two new species
have been described from the same locality/section where
the Turkish specimen has been reported: Arenobulimina
geyikensis Solak, 2022 (revised as Siphopfenderina
geyikensis by Schlagintweit & Septfontaine, 2023), and
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Fig. 2. Mesorbitolina texana (Roemer) (a, c, e), late Aptian of Iran and Mesorbitolina tibetica (Cotter) (b, d), late
Aptian of Romania. a. Axial section of a megalospheric specimen with indication of the inferred principal section
planes shown exemplarily in (b) to (e). b. Tangential-oblique section. Note that this section plane does not pass
through the subembryonic zone all around the protoconch. c. Transverse section passing through the supraembryonic
zone. Note that the vertical partitions are closer spaced than the one in the subembryonic zone (compare with e). d.
Transverse section approximately through the middle part of the protoconch and surrounding subembryonic zone.
Note the wider distance between the vertical partitions compared to (e). e. Slightly oblique transverse section passing
through the lower part of the protoconch and the surrounding subembryonic zone. Abbreviations: SEZ =

subembryonic zone, SUZ = supraembryonic zone.

“Palaeocornuloculina” taurica Solak & Tasli, 2023.
Accordingly, an exclusively late Aptian age has been
inferred for these taxa. With respect to the relevant
sample (Gg¢43b containing Praeorbitolina cormyi as
revised herein) both species have their first appearance in
the late early Aptian. While S. geyikensis may extend into
the late Aptian, “P.” taurica might be restricted to the late
early Aptian, at least at its type-locality (Solak & Tasl,
2023, fig. 4).

In addition, some remarks of the associated taxa needing
taxonomic and stratigraphic reconsideration are provided
here. Pseudonummoloculina aurigerica Calvez and
Pseudonummoloculina heimi (Bonet) (Figs. 13G-H and
L-M in Solak & Tash, 2023) for example might be
attributable to a single species (both occur in the same
sample), but are represented by different section planes
(axial vs. equatorial). Neither showing the typical notched
aperture, these forms might instead belong to genera such
as Derventina filipescui Neagu, 1968. Paracoskinolina
aff. sunnilandensis (Maync) (Solak & Tasli, 2023, fig. 8j-
n) is clearly different from the eponymous taxon reported
by various authors from the late Hauterivian-early Aptian

of southeastern France (e.g., Clavel et al., 2014). These
forms need taxonomic revision (Schroeder, 1967) and
‘true’ P. sunnilandensis is considered to be restricted to
the Gulf of Mexico Region (USA, Mexico, Venezuela)
(Cherchi, 2004). The species mentioned as Cribellopsis
aff. moulladei (Saint-Marc) by Solak & Taslt (2023) is
also recorded from the late early Aptian Taft Formation
of Central Iran where it is associated with Iragia simplex
Henson, and praeorbitolinids (unpubl. data and pers.
comm. M. Yazdi-Moghadam; Fig. 3). Some dictyoconids
display a rather long range and for some species new data
are still being added due to ongoing research. For
example, for Cribellopsis neoelongata (Cherchi &
Schroeder) the oldest record was indicated as late
Barremian (Schroeder et al., 2000, p. 17), then extended
to the late Hauterivian (Clavel et al., 2014) and finally
late Berriasian (Bucur et al., 2021).

In fact, among the reported species, Mesorbitolina
tibetica appears to be the most reliable late Aptian
marker. Unfortunately, the second specimen assigned to
this species by Solak & Tasli, 2023, fig. 8i appears
undiagnostic.
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Fig. 3. Cribellopsis aff. moulladei (Saint-Marc) from the Aptian of Turkey (a) and Iran (b-f, early Aptian Taft
Formation, Praeorbitolina cormyi biozone). a, f. Transverse sections (a from Solak, 2021, fig. 8C). b. Axial section.
¢. Oblique-tangential section. d. Obligue section. e. Oblique transverse section (fragmentary).

CONCLUSIONS

The value of the Orbitolinidae in biostratigraphic and
other studies is high, but is predicated on their correct
identification as species or, at least, genera. Comparative
studies have shown that precisely-aligned cross-sections
(vertical and horizontal) which intersect the embryonic
apparatus are required for confident identification. Many
studies rely on randomly-oriented sections and/or
transverse sections that are slightly mis-aligned with the
true perpendicular or horizontal planes. These can give a
false impression of embryonic characteristics leading to
mis-identification with subsequent detriment to any
conclusions/interpretations made.

Recently reported specimens from the Aptian of Turkey
and identified as Mesorbitolina parva (= M. tibetica) are
shown to be better referred to Praeorbitolina cormyi.
Both taxa have different and mutually-exclusive
stratigraphic ranges in the late and early Aptian
respectively.

The stratigraphic calibration of other taxa against the
known ranges of species of Orbitolinidae is also affected.
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