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Some stratigraphically important Larger Benthic Foraminifera
from the Lower Jurassic and Sievoides blumenthali sp. nov.,
Beyaz Aladag Unit, Eastern Taurides, S Turkiye

Cemile SoLAK?

Abstract: The Lower Jurassic succession in the Beyaz Aladag Unit (Eastern Taurides) includes Hettan-
gian-Pliensbachian shallow-marine carbonates. The studied Sinemurian-Pliensbachian strata, charac-
terized by abundant oncoids and megalodontid bivalve shells, contain a diversified benthic forami-
niferal assemblage including orbitopsellids, hauraniids, biokovinids, cyclamminids, and siphovalvulinids
taxa. This paper focuses on the morphological analysis of the key biostratigraphic marker species
Lituosepta recoarensis CATI, 1959, Lituolipora termieri (HOTTINGER, 1967), Bosniella oenensis GUSIC,
1977, and introduces a new Larger Benthic Foraminifera, Sievoides blumenthali sp. nov. Some poorly
known morphological characteristics of these index species have been illustrated, and some potential
discrepancies have been improved. The selected taxa have been documented here for the first time
from the Beyaz Aladag Unit, Eastern Taurides. The new species, probably restricted to the Pliens-
bachian Orbitopsella Zone, is characterized by a coarse agglutinated wall with an irregular, subepi-
dermal polygonal network, a developed spiral stage followed by a long uniserial cylindrical stage, and a
simple aperture. It differs from the type species Sievoides kocyigiti FARINACCI & EKMEKGI (2004) by a
developed spiral stage and stratigraphic position (Pliensbachian). This new species is distributed in the
peri-Mediterranean platforms (Taurides, Apennines, Dinarides). The discovery of Sievoides blumenthali
in the Lower Jurassic confirms the earlier appearance of the larger Foraminifera having a wall with a
subepidermal network, which is known to be common in the Mid-Late Jurassic.
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Résumé : Quelques grands foraminiféres benthiques stratigraphiquement importants du Ju-
rassique inférieur et Sievoides blumenthali sp. nov., unité de Beyaz Aladag, Taurides orien-
tales, sud de la Turquie.- La succession du Jurassique inférieur de 'unité de Beyaz Aladag (Taurides
orientales) comprend des carbonates de plate-forme marine peu profonde d'dge Hettangien a Pliensba-
chien. Les niveaux étudiés, datés du Sinémurien au Pliensbachien et caractérisés par I'abondance d'on-
coides et de coquilles de bivalves mégalodontidés, renferment une association diversifiée de foramini-
féres benthiques, comprenant notamment des orbitopsellidés, des hauraniidés, des biokovinidés, des
cyclamminidés et des siphovalvulinidés. Cet article porte sur I'analyse morphologique de plusieurs
espéces clés a valeur de marqueurs biostratigraphiques : Lituosepta recoarensis CATI, 1959, Lituolipora
termieri (HOTTINGER, 1967) et Bosniella oenensis GUSIC, 1977. 1l présente également un nouveau grand
foraminifere benthique, Sievoides blumenthali sp. nov. Certaines caractéristiques morphologiques peu
connues de ces espeéces stratigraphiques de référence sont illustrées, et plusieurs divergences poten-
tielles sont clarifiées. Les taxons sélectionnés sont signalés ici pour la premiére fois dans I'unité de
Beyaz Aladag, dans les Taurides orientales. La nouvelle espéce, probablement limitée a la zone a Orbi-
topsella du Pliensbachien, se caractérise par une paroi agglutinée grossiére présentant un réseau
polygonal sous-épidermique irrégulier, un stade spiralé bien développé suivi d'un long stade unisérié
cylindrique, avec une ouverture simple. Elle se distingue de |'espéce type, Sievoides kocyigiti FARINACCI
& EKMEKCI (2004), par son stade spiralé développé et par sa position stratigraphique, correspondant au
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Pliensbachien. Cette nouvelle espéce est présente sur les plates-formes péri-méditerranéennes, no-
tamment dans les Taurides, les Apennins et les Dinarides.La découverte de Sievoides blumenthali dans
le Jurassique inférieur confirme I'apparition précoce de grands foraminiféres possédant une paroi a ré-
seau sous-épidermique, une caractéristique connue pour étre fréquente au Jurassique moyen et supérieur.

Mots-clefs :

e Sinémurien ;

¢ Pliensbachien ;

e micropaléontologie ;

e espéces stratigraphiques de référence ;

e carbonates de milieu marin peu profond ;
e Monts Taurus

1. Introduction

During the Early Jurassic, shallow-marine
carbonates formed extensively in the Mediter-
ranean Tethys (DERCOURT et al., 2000). The Alada-
glar/Aladag Mountains, situated in the Eastern
Taurides, is one of the valuable areas where shal-
low-marine Early Jurassic carbonates are well
represented by an expanded succession (Fig. 1)
(SoLak et al., 2025). The Lower Jurassic succes-
sion of the Beyaz Aladag Unit documenting the
recovery of diversity from the Triassic/Jurassic
boundary to the Pliensbachian is rich in Larger
Benthic Foraminifera and relatively low in algae.
Simple forms such as the genus Siphovalvulina
SEPTFONTAINE, 1988, and textulariids mostly char-
acterize the Hettangian strata of the studied
Beyaz Aladag succession. The lower Sinemurian is
characterized by the genus Everticyclammina REeD-
MOND, 1964, and Duotaxis KRISTAN, 1957 species,
besides relatively abundant simple forms. Hau-
raniid forms, the genus Lituolipora Gusi¢ & VELIC,
1978, and Lituosepta recoarensis CaTI, 1959,
mark the upper Sinemurian strata. The abundant
and diverse complex forms with alveoles and in-
ternal pillars, such as the genus Orbitopsella
MuUNIER-CHALMAS, 1902 and Bosniella Gusi¢, 1977,
are typical in the Pliensbachian strata of the
Beyaz Aladag succession. Following the Pliens-
bachian stage, the platform emerged in the Toar-
cian and Tithonian interval until subsiding in the
Berriasian (SoLAk et al., 2025).

The biostratigraphy of the Aladaglar Lower Ju-
rassic succession will be discussed in a future
paper in conjunction with C-isotope stratigraphy.
This study focuses on the micropaleontologic in-
vestigation of the Larger Benthic Foraminiferal
taxa of the Lower Jurassic shallow-marine succes-
sion. The Lower Jurassic Larger Benthic Forami-
nifera of the peri-Mediterranean carbonate plat-
forms have been studied by a number of authors
(e.g., HOTTINGER, 1967; SEPTFONTAINE, 1980, 1986,
1988; BASSOULLET, 1997; BASSOULLET et al., 1999;
FuGcagNoLl, 2000; BoUDAGHER-FADEL et al., 2001;
KABAL & TAsLI, 2003; FugagNoLIl, 2004; BOUDAGHER-
FADEL & BoseNce, 2007; VELI¢, 2007; GALE, 2014).
This paper aims to report and discuss strati-
graphically important Larger Benthic Foraminifera
from the Beyaz Aladag and to describe a new

species from the Pliensbachian. The record of Sie-
voides blumenthali sp. nov. confirms the occur-
rence in the Lower Jurassic of a taxon with a de-
veloped alveolar network (or hypodermic network
SEPTFONTAINE (1988), which is known to be com-
mon in mostly Mid to Late Jurassic taxa.

2. General setting

The Aladadlar/Aladag Mountains are situated
at the west end of the Eastern Taurides and
bounded by the Ecemis left-lateral strike-slip fault
on the west (e.g., MeTz, 1956) (Fig. 1). They are
composed of a series of different tectonic slices
named as nappe structures (BLUMENTHAL, 1952;
TEKEeLL et al., 1984) or thrust sheets (ROBERTSON et
al., 2022). The nappe structure of the Aladaglar
was formed as a result of the ophiolite obduction,
which began around the end of the Maastrichtian
(TEkeL! et al., 1984). This movement affected the
entire Eastern Taurides (OzGuL, 1984; TEKeLl et
al., 1984) and was interpreted as the closure of the
Internal Tauride Ocean (SENGOR & YILMAZ, 1981).

The nappes or thrust sheets are referred to as
Yahyali, Siyah Aladag, Minaretepeler, Cataloturan,
Beyaz Aladag, and Aladag Ophiolite nappe (or Po-
zanti-Karsanti ophiolite, RoBerTSON et al., 2022)
from bottom to top (Tekeur et al., 1984). The
Beyaz Aladag Unit displays the largest and high-
est-peaked exposure. It begins with the Triassic
dolomite and limestones containing the megalo-
don shells in the upper parts. The conformably
overlying Lower Jurassic consists of dolomite and
limestones containing abundant oncoids, megalo-
don shells, and relatively small gastropods. The
Lower Jurassic (Hettangian to Pliensbachian) in
the Aladaglar is represented by an expanded strati-
graphic succession that is about 850 meters thick.
The Cretaceous pelagic carbonates unconformably
cover the Triassic and Lower Jurassic shallow ma-
rine platform carbonates with a thickness up to
2000 meters (SoLak et al., 2025). The pelagic
carbonates are small outcrops on the high peaks
at different localities. Different Cretaceous con-
densed pelagic successions (e.g., Berriasian-
Valanginian, Albian-Cenomanian, and Turonian-
Coniacian) unconformably overlie the Triassic-
Lower Jurassic platform carbonates. The pelagic
carbonate succession displays a chaotic character
containing debris-flow intercalations and gravity-
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Figure 1: Maps showing the Aladag Mountains. A, Geographical subdivision of the Taurides (OzGUL, 1984). B, Sim-
plified geologic map of the Aladag Mountains (TEKELI et al., 1984) showing the studied Aksu stratigraphic sections
(yellow star).

slide limestone blocks, which constitute approxi- 3. Material and methods
mately half of the 50 m thick succession (SoLak et

al., 2025). A mélange unit consisting of radio-
larite, volcanic rock, and neritic limestone blocks
tectonically overlies the Cretaceous condensed suc-
cession (e.g., Tekel et al., 1984; SoLAK et al., 2025).

Selected Larger Benthic Foraminifera were in-
vestigated from the Aksu section of the Aladaglar
(= Aladag Mountains). The Aksu section (Co-
ordinates: 37°50'20.93"N 35°21'12.23"E) is lo-
cated south of the Aksu Valley, about 3.5 km
northeast of Ulupinar village (Fig. 1). Accessing
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Figure 2: Field photos of the Sinemurian-Pliensbachian shallow-marine limestones in the Aksu area. A, General view

of the Aksu outcrop. B-C, Oncoidal limestones, Pliensbachian. D, Limestones with megalodontid shells, Sinemurian.

the outcrops of the Aksu is difficult due to the
cliff-like formations (Fig. 2A). A 600 m-thick suc-
cession was sampled, starting from the lowest ex-
posed limestones and a total of 200 samples were
collected. Vertical faults commonly cut the suc-
cession (Fig. 2A); therefore, the total thickness of
the outcrops seems excessive. The limestone
samples are lithified carbonates, and thus benthic
Foraminifera were studied in thin sections, as with
many studies on similar lithology (e.g., DE CASTRO,
1967; FLEURY 1979; ARNAUD-VANNEAU, 1980; SCHROEDER
& NEUMANN, 1985; LoeBLICH & TAPPAN, 1987; HoT-
TINGER, 2006; TasLl et al., 2006; VELC, 2007;
CHioccHINI et al., 2008; ConsorTI et al., 2016;
SCHLAGINTWEIT & CVETKO TESOVIC, 2017; SOLAK &
TasLi, 2020; SoLak, 2021, 2022; SoLak et al.,
2021; Kog & SAGALTICI, 2024).

The Aksu section is composed of beige-cream-
coloured massive limestones and characterized by
abundant oncoids (Fig. 2B), gastropods (Fig. 2C),
and megalodontid bivalve shells (Fig. 2D). It has
a diverse and abundant Larger Benthic Forami-
niferal assemblage (Fig. 3). The first 200 m of the
section, assigned to the Sinemurian, contains lo-
cally abundant gastropod and megalodontid shells.
It includes mainly algae: Palaeodasycladus medi-
terraneus (P1A, 1920), Palaeodasycladus gracilis CROS

& LEMOINE, 1967, and benthic Foraminifera; Ever-
ticyclammina praevirguliana FuGAGNoLl, 2000,
Duotaxis metula KrisTaN, 1957, and Siphovalvu-
lina spp. The following 100 m of the section is
marked by Lituosepta recoarensis CaTi, 1959,
which characterizes the upper Sinemurian (e.g.,
BAassouLLET, 1997; Azerépo et al., 2003; VELI,
2007). The upper Sinemurian limestones in the
Aksu section do not contain any macrofossils. The
remaining 300 m-thick part of the section is rich
in oncoids, and microfossils. This part is mostly
composed of oncoidal grainstone and less pack-
stone microfacies and is characterized by the
abundant occurrence of the genus of Orbitopsella
MuNIER-CHALMAS, 1902, and Bosniella oenensis
Gusi¢, 1977, which are typical for the Pliens-
bachian stage (e.g., HOTTINGER, 1967; BASSOULLET,
1997; FUGAGNOLI, 1998; FUGAGNOLI & LORIGA BRO-
GLIO, 1998; PERELIS GRossowicz et al., 2000; Bou-
DAGHER-FADEL & Bosence, 2007; VELIC, 2007). The
stratigraphic distribution of the selected Larger
Benthic Foraminifera is given in Figure 3.

All studied thin-sections for this work (labelled
as As-1 to As-200) are stored at the thin section
archive of the General Geology Laboratory, De-
partment of Geological Engineering, Mersin Uni-
versity, Tiarkiye.

420



T.-.-- .................... [ Baad |aac! jec[  Focl ' Jeood poc[ Yeooccooc-d ..L .Qmﬂgmnﬁmwb hﬂu@g&hww.unwgg‘“ﬂ@%@ﬁhﬂ@““&“ﬂﬂ
TI‘II “““ - EEECE - EEEEE - EEE EE - - B - L
M ziwuvidos vunwmviodr0o0wg 2 T m @ @
) o - - a
TL payaqy vj1asdopqi0124) 2 mm =, P Mm .m
a T ........................... - L *ds puttiodo0122y .m wm .m & £ 2 2 0 8
= 5 E= @& 5 Ba 3 2 2% H
o T..ll ...... { J9900000000000 [FoolJpoacod [Joooooooco l.l..l...l...-...l.l..l..L ‘A0l .n.mﬂu.&hﬁmﬂmﬂu@hmhmaau.ﬁw## = = " = W; ‘B m o m g
m T.:-:- ..... om - [T, lL SISUIUIO DJJIIUSOT S -] - _ mmwm m m mam =
. I a L
g T.-.- ...... '-..-...-....-..l.--.l.-.....I|....I...l pasvuired vpjasdopqip m i ! M/\ ® ~ -
m Tl ........................................... B B L .thmumhkuaﬁaﬂ.ﬁnm @ @® F ©¢ __
.m T ............................... FI T T T P W - [ P L “ds DUNHNGOUDLY m
m T-vlL tlup vty 5
M T:._:.:.I_._:»...::_._-._::_._:.:::._:._:.__.:-_:._::_.l_.:::._:.::__.:_._:.:.:_._:.__an.Rzmtau.baawua.Eaunm e
m T_l:.- _____________ f--lL&E»E&B&anQ
2 T [  —— 1 sisuaiv0a4 vidasonyry
4._.nﬂ|... TI.I ........... B - - IPLGQM@GMNGEMEEQMQ.@QQEQ@&
c )
m T» ...... R o poonoand oemon-nn (o Jnnaann- - s P ——— B l..L LU vaodijonary
7] e m =
T.. 20  EEE - EEE - IEEEE BB .. N R R R R E R R uv :uWMRMNWBNaL_mutmEEQMUnﬂU%nﬂm ..... L
TlIIIl-lIII-IIl-IIII ________ |IIIL
“ds punnapaoydis
-~ L=l ol
- Lo = - =] —
m ] ) P = bl ]
2 N\T T _l_,.“_.m/ _l___w/A_____a_u_
1 1
2= , o g = © S
E2 8 53 o203 wper 2 o I oz om0 0x %08 2 283 BBIBYRNAECRERIITZEEEBIZE REXRRZ 2
2 __________________4___.==_ﬂ_______ I TN I T A N I N I Y |
m@é @J?@W\@@M/\@ .@)@)@\m ) ¢©JQJ@JM/\ M/\J
v.u _||| - e [l e . - en e -— e - an o - - e [ S - — E——— N N
1 L] -.l\.
g oo Ne|e|® gl Ig|e () "
<| | S ® ® © S, . ®
LD [ eole]e Jof-{ef-& GudPy PR Y
= T~ T D] =N |||®|”|| == T - -7 e . B -~ 7 =5 - @
= ;@C¢S@__M,\@m/\ : C Cl(C DI | o[ [N
o w pog ' w ool ' w 007 '
m. uergoeqsual|J UBLINURUIS Jaddn UBLINWIUIS J193MO0]

DISSVHUNC HAMO'T

421

Figure 3: Stratigraphic distribution of selected benthic Foraminifera, the new species Sievoides blumenthali, and

algae in the Aksu section.



4. Systematic paleontology

The KaMinski 2010 systematic classification has
been followed (Kaminski, 2014).

Class Foraminifera ORBIGNY, 1826

Subclass Globothalamana
PAawLowskI et al., 2013

Order Loftusiida
KAMINSKI & MICHALEVICH, 2004
Superfamily Haplophragmioidea
EIMER & FICKERT, 1899
Family Cribratinidae LoeBLICH & TAPPAN, 1964
Genus Sievoides FARINAccI & EKMEKCGI, 2004

Type species: Sievoides kocyigiti FARINACCI &
EkMEKCI, 2004

Sievoides blumenthali sp. nov.
(Figs. 4-5)

1977 Lituolidae?; CHIOCCHINI, PI. 5, fig. 2.

? 1977 Haurania sp.; GUSIC, Pl. 11, fig. 1, left.

2015 Pseudocyclammina liassica HOTTINGER; SOYCAN et
al., Fig. 9 (9-10).

Holotype: Longitudinal section in Figure 4A,
thin section As-39.

Paratype: Specimens figured in Figures 4B-I, 5.

Diagnosis: Test large, consisting of a moder-
ately developed initial planispiral stage with a
large proloculus, followed by a long uniserial cy-
lindrical stage having a circular transverse sec-
tion. Wall and septa coarsely agglutinated. Imper-
forate microgranular, thin epidermis; exoskeleton
formed by numerous beams (vertical partitions)
and rafters (horizontal partitions) (HOTTINGER,
1978) produces an irregular subepidermal or hy-
podermic network (SEPTFONTAINE, 1988) polygonal
network. Central zone of chambers not subdivided
(no pillars or partitions). Aperture simple, central-
ly terminal.

Derivation of name: Dedicated to Mor M.
BLUMENTHAL for his first preliminary, comprehen-
sive studies and impressive contributions to the
knowledge of the Aladaglar Mesozoic shallow-ma-
rine carbonates.

Material: Total of 77 specimens in 62 thin
sections from 21 samples.

Locality and horizon: The Aksu section (Co-
ordinates: 37°50'20.93"N 35°21'12.23"E), south
of the Aksu Valley, about 3.5 km northeast of
Ulupinar village, Beyaz Aladag Unit. Beige-cream
coloured, massive limestones with abundant on-
coids and fewer gastropods and megalodontid shells.

Stratigraphic range/occurrence: Sijevoides
blumenthali sp. nov. is described from the Beyaz
Aladag Lower Jurassic shallow marine limestones.
It has been found throughout the Orbitopsella
zone assigned to the Pliensbachian.

Description: Evidence of dimorphism is ab-
sent in the test. The test consists of a spiral initial
part and an uniserially arranged cylindrical adult
part. The spiral-coiled part has a large proloculus
and the following four spiral chambers are ar-
ranged planispirally, consisting of one whorl.

Diameter of the spiral-coiled part is a minimum of
1.2 mm and a maximum 1.8 mm, and approxi-
mately equal to that of the first uniserial cham-
bers. A prominent proloculus is in the equatorial
section of a specimen (Fig. 4E). The coarse ag-
glutinated grains deformed the spherical or sub-
spherical shape of the proloculus. The measured
inner diameter of the proloculus is approximately
0.26 mm. Aperture of the coiled part is single and
near the base of the septum (Fig. 4B).

The spiral-coiled part is followed by an adult
part consisting of uniserially arranged cylindrical
chambers with a circular transverse section. The
uniserial part of the test, which is made up of four
or five chambers, is straight. However, there can
be a direction difference between the first cham-
ber of the uniserial part and the last chamber of
the spiral part (e.g., Fig. 4B). Septa are curved in
the direction of growth, with a single, sub-trian-
gular cross-sections central aperture. Almost all
specimens occur in random sections, often ob-
lique; therefore, it is difficult to determine the
overall height of the test. The measured maxi-
mum height of the uncoiled uniserial part in ran-
dom sections is 5.22 mm. The width/diameter of
the uncoiled chambers is mostly about twice the
height. Their diameter in transversal sections var-
ies from 1.22 mm to 1.72 mm. The uncoiled
chamber diameters increase slightly in the growth
direction of the test. However, it is often difficult
to follow this from the random sections due to the
curvature in the uniserial part.

Wall and septal texture is coarsely aggluti-
nated containing small benthic Foraminifera and
larger other grains (e.g., intraclast, bioclasts,
cortoids, and pellets/peloids) (e.g., Figs. 4A, D, I,
5D, I). Exoskeleton consists of a very coarse,
irregular subepidermal network (or hypodermic
network) produced by a series of beams and
rafters. This network exhibits an irregular polygo-
nal pattern in the tangential sections (Fig. 4C).
The subepidermal polygonal network appears
quite irregular due to larger agglutinated grains
(Figs. 4-5). Therefore, it is difficult to identify the
number of alcove rows/orders in each chamber.
In transverse sections, longer primary beams
(main partitions) and two to three? short sec-
ondary beams (secondary partitions or intercalary
beams) are easily distinguished (Fig. 5A). Micro-
granular thin epidermis is clearly recognizable in
well-preserved specimens (e.g., Figs. 4A, F, 5A).
Wall thickness is equal to almost half the total
chamber height.

No pillars or partitions subdivide the central
zone of the chambers.

Dimensions: Given in Description Section.

Remarks: An exoskeleton with a well-devel-
oped subepidermal network, consisting of numer-
ous beams and rafters, is mostly well known from
Mid and Late Jurassic genera (e.g., Spiraloconulus
ALLEMAN & SCHROEDER, 1980; Bostia BASSOULLET,
1998; Kastamonina SIREL, 1993; Sievoides FARI-
NACCI & EKMEKCI, 2004). Additionally, a few species
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Figure 4: Thin-section microphotographs of Sievoides blumenthali sp. nov. from the Pliensbachian of the Beyaz Ala-
dag Unit (Aksu section). A, sample As-39, holotype. B, sample As-27. C, sample As-60. D, sample As-60. E, sample
As-27. F, sample As-39. G, sample As-37. H, sample As-37. I, sample As-67. Abbreviations: p; proloculus, bf;
benthic Foraminifera, int; intraclast, bio; bioclast. The black arrow shows a single aperture in the spiral part and the
uncoiled part. White arrows show thin epidermis. The black dashed arrow shows a slightly curved first uniserial
chamber following the spiral part. Scale bars: 0.25 mm.
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with a subepidermal network were reported from
the Lower Jurassic. Ijdranella atlasica BASSOULLET
et al., 1999, which was described from the Lower
Jurassic (Pliensbachian) beds with Orbitopsella
praecursor (GUMBEL, 1872) of Morocco. This spe-
cies has a well-developed subepidermal polygonal
network and multiple apertures. Cymbriaella lori-
gae FucaGNoLl, 1999, was described from the
Domerian (upper Pliensbachian) of the upper part
of the Rotzo Member (Lithiotis facies), North-
eastern Italy. Its exoskeleton is characterized by
a coarse, irregular subepidermal polygonal net-
work; it has multiple apertures and a bilaterally
compressed test. The mentioned two species

Carnets Geol. 26 (19)

have a more regular and fine subepidermal net-
works, unlike the very coarse and irregular, clear-
ly more primitive network of the new species
Sievoides blumenthali sp. nov. In addition, the
first occurrence of Cymbriaella lorigae is in the
Domerian. The new species Sievoides blumenthali
sp. nov. is observed in the first Pliensbachian
beds with Orbitopsella primaeva zone overlying
the Lituosepta recoarensis zone (upper Sine-
murian). The type species Sievoides kocyigiti is
Kimmeridgian (Late Jurassic) in age. Therefore,
this new taxon is considered to represents the
earliest stage of development in the evolution of
the Jurassic complex-walled benthic Foraminifera.

Table 1: A summarized comparison of some Jurassic genera with the genus Sievoides.

Spiraloconulus ALLEMAN &
SCHROEDER, 1980 (LOEBLICH
& TAPPAN, 1987)

[Type species: S. perconi-
gi (ALLEMANN & SCHROEDER,
1972)]

Kastamonina SIREL, 1993

Genus IR,

Illustrations

B

large, a short initial trocho-

(Type species: K. abanica SIREL,

uniserial, elongated to high coni-

Shape of test*

Central zone**

Wall
composition

Aperture**

Stratigraphic*
distribution

Geographic
distribution

or plani-spiral, conical to
cylindrical, enrolled to recti-
linear, early enrolled stage
producing a flattened test
apex

pillar-like growths from the
septa interspersed between
the apertural pores

coarsely agglutinated, ir-
regular subepidermal net-
work (beam, rafter)

cribrate on the terminal face

Middle Jurassic

France, Italy, Arabia, O-
man, Karst Dinarides of
Croatia

cal in microspheric, high conical
with a tapered base in megalo-
spheric forms

no pillars

agglutinated, subepidermal alve-
olar network (or hypodermic net-
work, SEPTFONTAINE, 1988) (beam,

rafter)

irregularly distributed cribrate
aperture

Kimmeridgian-Tithonian (Upper

Jurassic)

North of Turkiye, Akkaya Lime-
stone

** reliable diagnostic criteria; * relatively reliable diagnostic criteria

Sievoides FARINACCI & EK-
MEKGI, 2004

(Type species: S. kocyigiti
FARINACCI & EKMEKGI, 2004)

Bostia BASSOUL-
LET, 1998

(Type species: B.
irregularis BAs-
SOULLET, 1998)

Cymbriaella FUGAGNOLI,
1999 (figure after SCHLA-
GINTWEIT & VELIC, 2011)
(Type species: C. lori-
gae FUGAGNOLI, 1999)

large, a short

planispiral stage
followed by a cy-
lindrical or com-
pressed uniserial

large, initially coiled in a
low trochospire or plani-
spirally, later uniserial
and rectilinear cham-
bers, bilaterally com-

large, elongate, uniserial,
rectilinear to slightly arcu-
ate, circular

stage, complex pressed
embryo
no pillars no pillars no pillars

agglutinated,
subepidermal
network delimit-
ing irregular cor-
tical alveoles

coarsely agglutinated, a
coarse irregular subepi-
dermal polygonal net-
work (consisting of beams
and shallow rafters)

agglutinated with coarse
material, externally smooth;
subepidermal alveolar net-
work

multiple openings multiple apertures in the

terminal face

simple, centrally terminal,
on an internal neck ex-
tending outward

upper Bathonian
(Middle Jurassic)

Pliensbachian (Domeri-
an) (Lower Jurassic);
upper Aalenian-lower
Bajocian (Middle Juras-
sic)

Kimmeridgian (Upper Ju-
rassic)

NE of Aquitaine
basin, Dordogne,
France

Trento Platform, Vene-
tian Prealps, Northeast-
ern Italy, Karst Dinarides
of Croatia (SCHLAGINT-
WEIT & VELIC, 2011)

Balgikhisar, northern bound-
ary of the Taurus Moun-

tains, Turkiye
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Comparisons: Table 1 provides a summary
comparison between some Jurassic genera that
have a subepidermal network and the genus Sie-
voides. Rectocyclammina HOTTINGER, 1967, was
known from the Upper Jurassic (Kimmeridgian)
and has an agglutinated wall with an imperforate
outer layer, subepidermal "choffatelloid" network
and a single terminal aperture. The early stage of
Rectocyclammina is planispiral in the microspheric
forms, but megalospheric forms can be complete-
ly uniserial (LoesLICH & TAppAN, 1987). This genus
differs by its subepidermal "choffatelloid" network
from the new species. Spiraloconulus ALLEMAN &
SCHROEDER, 1980, described from the Middle Ju-
rassic, is characterized by a coarsely aggluti-
nated, irregular subepidermal network and cri-
brate aperture on the terminal face. The descrip-
tion also includes the existence of pillar-like
growths from the septa interspersed between the
apertural pores (LoeBLIicH & TaAppAN, 1987). Bou-
DAGHER-FADEL (2008) also mentioned the exis-
tence of thick, heavy pillars in Spiroloconulus.
However, SCHLAGINTWEIT (2011) stated that grains
integrated into the inside of the chamber and
come into contact with the chamber floor might
have been misinterpreted as pillars. SCHLAGINTWEIT
et al. (2018) reported Bispiraloconulus from the
Berriasian showing identical structural features as
Spiraloconulus except for the arborescent shell.
They explained that grains in the central zone are
interconnected to each other and to the following
septum by short columnar and micritic elements
at the roof of the chamber. Limognella PELISSIE &
PEYBERNES, 1982, is described from the Middle-Up-
per Jurassic of France. LoeBLICH and TAPPAN (1987)
considered it a junior synonym of Spiraloconulus
ALLEMAN & SCHROEDER, 1980. Bostia BASSOULLET,
1998, described from the upper Bathonian (Mid-
dle Jurassic) of France, has a large complex em-
bryo, agglutinated wall, subepidermal network,
and multiple openings. The Spiraloconulus genus
is distinguished from the new species mainly by
its pillar-like structures, and cribrate aperture,
and the genus Bostia by its large complex embryo
and multiple apertures. The Middle Jurassic genus
Robustoconus SCHLAGINTWEIT et al., 2013, differs
in having a complex central zone consisting of
anastomizing micritic septal excrescences (with
constrictions and swellings) that extend deep into
the chamber lumen (not interseptal pillars) and a
short planispiral stage. The Upper Jurassic (Kim-
meridgian-Portlandian) genus Kastamonina SIREL,
1993, consisting of uniserial chambers, differs
from the new species by its irregularly distributed
cribrate aperture and the lack of a spiral initial
part.

The hitherto monospecific genus, Sievoides
(Type species: Sievoides kocyigiti), was described
by FARINACCI and EKMEKGI (2004) from the Kimme-
ridgian (Upper Jurassic) of the northern boundary
of the Taurus Mountains (Central Taurides). Sie-
voides kocyigiti is characterized by an aggluti-
nated wall with coarse material and uniserial 4-6

chambers, a subepidermal network, and a simple
terminal aperture, produced centrally inside the
arcuate septal thickness, as an internal neck ex-
tending outward. In the description of the Sie-
voides kocyigiti, the presence of a spiral part was
not mentioned. The developed spiral part and
stratigraphic position (Pliensbachian) allow the
new species to be easily distinguished from the
type species.

Stratigraphic and geographic range: A
well-preserved longitudinal section identified as
Lituolidae? from the upper Lias (Lower Jurassic)
of the Abruzzo Apennines (CHIOCCHINI, 1977) is a
identical with the new species, Sievoides blu-
menthali. A transversal section assigned to Hau-
rania sp., from the Sinemurian-Pliensbachian of
the Dinarides (Gusi¢, 1977), is similar to the Sie-
voides blumenthali. Two specimens identified as
Pseudocyclammina liassica from the Pliensbachian
of the Lycian Nappes, Western Taurides, belong
to the new species (Sovcan et al., 2015). These
show that the new species was common in the
Tethys Early Jurassic platforms. Its stratigraphic
range is probably restricted to the Pliensbachian,
zone with Orbitopsella.

Superfamily Loftusioidea BrADY, 1884

Subfamily Orbitopsellinae
HOTTINGER & CAus, 1982

Genus Lituosepta Cati, 1959
Type species: Lituosepta recoarensis CATl, 1959

Lituosepta recoarensis CAtI, 1959
(Fig. 6)

1959 Lijtuosepta recoarensis CATI; CATI, Pl. 1, figs. 1-5,
7,11, 14,

1962 Lituosepta recoarensis CATI; SARTONI & CRESCENTI,
Pl. 13, fig. 2; Pl. 47, fig. 7.

1967 Lituosepta recoarensis CATI; HOTTINGER, Figs. 15-
16; PI. 4, figs. 14-16; PI. 8, figs. 27-29.

1977 Lituosepta recoarensis CATI; CHIOCCHINI, PIl. 8, figs.
2-3.

1984 Lituosepta recoarensis CATI; SEPTFONTAINE, PI. 1,
figs. 6-11.

1994 Lituosepta recoarensis CATI; CHIOCCHINI et al., PI.
2, figs. 7, 15.

2003 Lituosepta recoarensis CATI; KABAL & TAsLI, Pl. 2,
figs. 1-7.

2004 Lituosepta recoarensis CATI; FUGAGNOLI, Pl. 1, fig. 8.

2007 Lituosepta recoarensis CATI; BOUDAGHER-FADEL &
BoseNCE, Pl. 1, fig. 3; PI. 2, fig. 3.; Pl. 3, figs. 1, 4.

2007 Lituosepta recoarensis CATI; VELIC, Pl. 2, figs. 5-8.

2015 Lituosepta recoarensis CATI; FUGAGNOLI & BAsSSI,
Figs. 3.1-3.9, 4.1-4.7, 5.1-5.4.

2018 Lituosepta recoarensis CATI; BOUDAGHER-FADEL, PI.
4.16, figs. 8-9.

Taxonomic notes/remarks: Lituosepta reco-
arensis was described by CaTI (1959) from the
Lower Jurassic of the Calcari Grigi Group,
Southern Alps, northern Italy. Later, HOTTINGER
(1967) described Lituosepta compressa based on
the illustrations of Cati's (1959) original speci-
mens and his own specimens from Morocco. Ac-
cording to HOTTINGER (1967), Lituosepta compres-
sa differs from Lituosepta recoarensis in having a
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Figure 5: Thin-section micropho
dag Unit (Aksu section). A, sample As-60. B, sample As-33. C, sample As-51. D, sample As-67. E, sample As-30. F,
sample As-60. G, sample As-51. H, sample As-33. I, sample As-67. White arrows show thin epidermis. Scale bars:
0.25 mm.
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smaller test, more pronounced flattening, the
significantly more marked development of the pil-
lars in the adult stages, and a smaller proloculus
(0.06-0.08 mm) in megalospheric forms. HoT-
TINGER noted that the transversal sections of
Lituosepta recoarensis in CATI's (1959) illustra-
tions could also belong to the genus Haurania.
Therefore, he believed that both species of Lituo-
septa were laterally flattened. Unlike HOTTINGER
(1967), SEPTFONTAINE (1984) agreed that Lituosep-
ta recoarensis of CATI (1959) has a circular trans-
versal section and he subsequently created the
new genus, Planisepta, with a flattened test (SepT-
FONTAINE, 1988). FuGaGnoLl (1998) and FUGAGNOLI
and LORIGA BRogGLIO (1998), however, disregarded
the validity of the genus Planisepta and accepted
HOTTINGER's (1967) interpretation. LOEBLICH & TAP-
PAN (1987) considered Lituosepta as a junior
synonym of the genus Labyrinthina WEYNSCHENK,
1951. GALE (2014) noted that the distinction be-
tween the two species was not sufficiently well
defined and, partly agreeing with SEPTFONTAINE
(1984), accepted HOTTINGER's (1967) Moroccan
specimens as Lituosepta compressa. GALE, follow-
ing a similar view to FucagnoLl (1998) and FuGa-
GNoLI and LORIGA BrogGLIO (1998), accepted Plani-
septa as a synonym for Lituosepta. Lastly, FUGA-
GNoLI and BassI (2015) resampled the type strati-
graphic section of CaTi (1959) in order to better
define the Lituosepta recoarensis. In that study,
the original nomenclature Lituosepta compressa
was retained, and the genus Planisepta was de-
clared invalid. Lituosepta recoarensis specimens in
the Beyaz Aladag Unit were examined, taking into
account the detailed morphological descriptions of
FuGgagNoLL and BassI (2015). Recently, Bucur (2025)
did not consider test compression a generic fea-
ture when comparing the morphologically very close
Cretaceous genera Scythiolina (flattened-com-
pressed test) and Histerolina (uncompressed).
Bucur (2025) presented an emended diagnosis for
the genus Scythiolina.

Morphological remarks: A total of twenty-
five well-preserved specimens with random sec-
tions of Lituosepta recoarensis CaTi, 1959, were
examined. The population comprises three forms
described by FucagnoLl and Bassi (2015): two
generations of megalospheric forms (Al and A2)
and a microspheric form (B). A1 megalospheric
forms are dominant in the population. The plani-
spiral part of the Al forms is composed of a sim-
ple proloculus (inner diameter of 0.13 mm to 0.17
mm) (Fig. 6B-C, E, G) followed by 1.5 planispiral
whorls consisting of more than 15 chambers (Fig.
6B, E). The diameter of the planispiral part is
0.45-0.75 mm. The planispiral part of the test is
followed by the uncoiled part of 5-12 chambers
(Fig. 6C, E, G-I). The height of the Al test is be-
tween 0.85 mm and 1.33 mm.

A2 megalospheric forms (Fig. 6A left, D) are
characterized by 1.5 planispiral whorls consisting
of more than 20 chambers. The uncoiled part has
not developed in this form. The proloculus of the
A2 (inner diameter of 0.12 mm to 0.14 mm) is
smaller than that of the Al forms. The A forms
have approximately similar morphometric param-
eters to those studied by FucagnoLl and BAssI
(2015) from the type material of CaTI's strati-
graphic section (CaTI, 1959). However, unlike the
typical material of CATI, no specimen with 2 plani-
spiral whorls has been observed.

The microspheric B forms are represented by
three specimens (Fig. 6A right, F, J). Due to the
random sections, the proloculus and planispiral
part are not clear. The specimens display a well-
developed uncoiled uniserial stage that is slightly
laterally compressed (Fig. 6]). The diameter/
width of the chambers expands consistently in a
cone-like arrangement (Fig. 6A right). The un-
coiled part is composed of a maximum of 21
uniserial chambers. The maximum height of the B
test is 2.16 mm. The megalospheric specimens (B
forms) examined in this study are larger in size
than those in CaTI's type material.

Stratigraphic and geographic range:
BAssouLLET (1997) stated that Lituosepta recoa-
rensis is a stratigraphically important species for
the Sinemurian. SEPTFONTAINE (1984, 1988) identi-
fied its stratigraphic range as upper Sinemurian.
The stratigraphic position of Lituosepta recoa-
rensis below the Orbitopsella zone in the Taurides
supports this opinion. It was recorded from the
upper Sinemurian in the Beyaz Aladag Unit (East-
ern Taurides). Similarly, KasaL and TasL1 (2003)
reported it from the upper Sinemurian of the
Central Taurides. The range of Lijtuosepta
recoarensis in the Taurides, Tlrkiye, can be con-
strained to the upper Sinemurian. It was also
recorded from the upper Sinemurian of the Algar-
ve Basin, Portugal (Azerepo et al., 2003) and the
Central High Atlas, Morocco (ETTAKI et al., 2025).

However, its range was expanded from the
Sinemurian to the Pliensbachian in some studies.
It is reported from the upper Sinemurian-lower
Pliensbachian of the Karst Dinarides (VELIC,
2007), from the Pliensbachian of Israel (PERELIS
Grossowicz et al., 2000), from the Sinemurian-
lower Pliensbachian of Spain, from the Sinemu-
rian-Pliensbachian of Morocco and Greece (Bou-
DAGHER-FADEL & Bosence, 2007), and from the
Pliensbachian of the Northern Alps, Italy. It is
recorded from the Pliensbachian of the Apennines
(CHIOCCHINI et al., 1994). In the Taurides, this
species has not yet been found in association with
the common Pliensbachian taxon, Orbitopsella.
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P s ek BRUANARc e v o e - v - ime——
Figure 6: Thin-section microphotographs of Lituosepta recoarensis CATI, 1959, from the upper Sinemurian of the
Beyaz Aladag Unit (Aksu section). A, sample As-177. B, sample As-159. C, sample As-181. D, sample As-177. E,
sample As-181. F, sample As-177. G, sample As-177. H, sample As-181. I, sample As-181. 3, sample As-178. B-C,

E, G-I: Megalospheric Al forms. A left side and D: Megalospheric A2 forms. A right side, F, J: Microspheric B forms.
Scale bars: 0.25 mm.
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Suborder Biokovinina KaMinski, 2004
Superfamily Biokovinoidea Gusi¢, 1977
Family Lituoliporidae Gusi¢ & VELI¢, 1978
Genus Lituolipora Gusi¢ & VELI¢, 1978

Type species: Mayncina termieri HOTTINGER,
1967

Lituolipora termieri (HOTTINGER, 1967)
emend. KaBaL & TasLi, 2003

(Fig. 7)
1967 Mayncina termieri HOTTINGER; HOTTINGER, p. 31, PI.
3, figs. 2-10.
? 1977 Mayncina termieri HOTTINGER; CHIOCCHINI, Pl. 8,
fig. 7.
1978 Lituolipora polymorpha GUsIC & VELIC; GUSIC & VE-
LI¢, Pls. 1-9.

1984 "Mayncina" termieri HOTTINGER; SEPTFONTAINE, PIl.
1, fig. 20; PI. 2, figs. 1-2, 4.

1988 Paleomayncina n. gen. termieri (HOTTINGER); SEPT-
FONTAINE, p. 242.

1998 Paleomayncina termieri (HOTTINGER); FUGAGNOLI,
PIl. 7, figs. 1-5.

1998 Paleomayncina termieri (HOTTINGER); FUGAGNOLI &
LORIGA BROGLIO, Fig. 8 (1-2).

1999 Paleomayncina termieri (HOTTINGER); BASSOULLET
et al., Pl. 4, figs. 1-3.

2003 Lituolipora termieri (HOTTINGER); KABAL & TAsLI, PI.
1, figs. 1-20.

2006 Lituolipora termieri (HOTTINGER); CAI et al., Pl. 4,
figs. 13-21.

2007 Bosniella oenensis GUSIC; BOUDAGHER-FADEL & Bos-
ENCE, Pl. 7, figs. 3-4.

2014 Lituolipora termieri (HOTTINGER); GALE, PI. 1, figs.

10-12.

2015 Mayncina termieri HOTTINGER; SOYCAN et al., Fig. 9
(7-8).

2015 Lituosepta compressa HOTTINGER; SOYCAN et al.,
Fig. 9 (13-14).

2017 Lituolipora termieri (HOTTINGER); GALE & KELEMEN,
Fig. 4G.

2018 Bosniella oenensis GuSiC; BOUDAGHER-FADEL, PI.
4.16, figs. 1-2.

2025 Paleomayncina termieri (HOTTINGER); ETTAKI et al.,
Fig. 3B-E.

Remarks: Twenty well- and medium-pre-

served specimens of Lituolipora termieri (HoT-
TINGER, 1967) with random sections were exam-
ined. Almost all of the specimens consist of equa-
torial and subequatorial sections. No dimorphism
was observed in the population. All specimens
were identified as the megalospheric form. The
wall is microgranular, including rare peloidal
grains. The faint remnants of the keriothecal-like
(= canaliculate; e.g., BANNER et al., 1991) wall
structure, which is mostly obscured, are rarely
visible (Fig. 7B). The test in all specimens con-
sists of the spiral and uncoiled parts. The spiral
part is composed of a proloculus followed by 1.5-2
planispiral whorls consisting of 8 to 13 chambers
in the last whorl. Spiral chambers are broad, low,
and arched towards the direction of growth. The
uncoiled part is well developed in specimens with
1.5 whorls, reaching a maximum of 10 (rarely 16)
chambers (min. 4 chambers). In the uncoiled part,
the height of the chamber is almost equal to the
thickness of the septa. The septa are slightly in-

flated in the direction of growth (Fig. 7A). The
uncoiled section exhibits approximately cylindrical
growth (Fig. 7A, F-H). The maximum height of
the test (including the spiral part) is 1.5 mm. In
some unusual specimens, the uncoiled stage con-
sisting of 16 chambers reaches a height of 2.4 mm.

Aperture is single, near to basal in the spiral
part (Fig. 7E), later becoming cribrate in the last
whorl of the spiral part (Fig. 7B), and also in the
uncoiled part (e.g., Fig. 7A, F-G).

Stratigraphic and geographic range: This
species was identified as Mayncina termieri in
Morocco's Lower Jurassic by HOTTINGER (1967). It
is recorded from Atlas, Morocco, in the Plien-
sbachian (SEPTFONTAINE, 1984; BASSOULLET et al.,
1999) and in the uppermost Sinemurian-lower
Pliensbachian (EtTaki et al., 2025). Later, SEepT-
FONTAINE (1988) reported its stratigraphic range as
upper Sinemurian-Pliensbachian. VELIC (2007) re-
corded its stratigraphic distribution in the Adriatic
platform (Karst dinarides) as the upper Sinemu-
rian-Pliensbachian. GALE (2014) and GALE and KEe-
LEMEN (2017) reported it from the lower Pliens-
bachian of the Dinarides (Slovenia). Its range in
the Southern Alps (Northern Italy) was specified
as the upper Sinemurian-Pliensbachian by FuGa-
GNoLI (1998) and by FuGAGNOLI and LORIGA BROGLIO
(1998). Its range was given as Pliensbachian-
Toarcian in the central-southern Apennines (CHIoc-
CHINI, 1977, 1987). Ca1 et al. (2006) reported it
from the middle Lower Jurassic of Tibet, China.

Lituolipora termieri ranges from the upper
Sinemurian to the Toarcian? in the Central
Taurides (KaBAL & TasLI, 2003). It was reported as
"Mayncina termieri HOTTINGER" and as "Lituosepta
compressa HOTTINGER" from the Pliensbachian of
the Lycian Nappes, Western Taurides (SOYCAN et
al., 2015). Lituolipora termieri is recorded from
the upper Sinemurian-Pliensbachian in the Beyaz
Aladag Unit (Eastern Taurides).

Family Biokovinidae Gusi¢, 1977
Genus Bosniella Gusi¢, 1977

Type species: Bosniella oenensis Gusic, 1977

Bosniella oenensis Gusi¢, 1977
(Fig. 8)

1977 Bosniella oenensis GuSi¢; GuUSIC, Pl. 11, figs. 1-2;
Pl. 12, figs. 1-4, PI. 13, figs. 1-3.

1998 Bosniella oenensis GusIC; FuGaGNoLl, Pl. 19, figs.
1-9; PI. 20, figs. 1-2.

1998 Bosniella oenensis GUSI¢; FUGAGNOLI & LORIGA BRO-
GLIO, Fig. 10 (1-5).

non 2007 Bosniella oenensis Gusi¢; BoOUDAGHER-FADEL &
Bosence, Pl. 5, figs. 4, 6; Pl. 7, figs. 3-4; Pl. 8,
fig. 6. [Pl. 5, figs. 4, 6 = unidentified species; PI. 7,
figs. 3-4 = Lituolipora termieri (HOTTINGER, 1967)]

2014 Bosniella oenensis GuSIC; GALE, PI. 1, figs. 3-9.

2017 Bosniella oenensis GUSIC; GALE & KELEMEN, Fig. 4B.

non 2018 Bosniella oenensis GuUSIC; BOUDAGHER-FADEL,
Pl. 4.16, figs. 1-2. [= Lituolipora termieri (HOT-
TINGER, 1967)]

non 2021 Bosniella oenensis GUSIC; HAIG et al., Figs. 6]-
K, 7J-K. (non ? Bosniella sp., Fig. 6L, N) (= uni-
dentified species)
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Figure 7: Thin-section
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OTTINGER, 1967) from the Sinemurian-Pliens-

(H

bachian of the Beyaz Aladag Unit (Aksu section). A, sample As-190. B, sample As-61. C, sample As-21. D, sample
As-190. E, sample As-190. F, sample As-188. G, sample As-190. H, sample As-190. White arrows show the faint
remnants of the keriothecal-like wall structure. The black arrow indicates slightly inflated septa in the direction of
growth. The white dashed arrow shows a single aperture in the spiral part. Black dashed arrows show the cribrate

aperture in the uncoiled part. Scale bars: 0.25 mm.

2026 Bosniella oenensis GUSIC; POSENATO et al., Fig. 6F.
(= poorly preserved specimen for identification)

Remarks: The material consists of numerous
well-preserved specimens that best represent the
species Bosniella oenensis Gusi¢, 1977. More than
thirty-five specimens in random sections were ex-
amined. Microgranular wall has a single thick
keriothecal-like textured layer. The wall thickness
is 0.096-0.116 mm in the equatorial sections; it is
0.110-0.123 mm in the uncoiled part. The thick-
ness of the wall in the equatorial sections of the
juvenile specimens (e.g., Fig. 8K-L) is thinner,
0.070-0.080 mm. The keriothecal-like wall struc-
ture is mostly not well preserved, probably due to
diagenetic recrystallization. Nevertheless, in some
specimens it is clearly visible in some parts of the
test (e.g., Fig. 8F-G, I-]). The population includes
megalospheric and microspheric generations. Two
specimens may have microspheric tests (Fig. 8C,
I); megalospheric tests predominate (Fig. 8A-B,
D-H, J-L).

Two specimens that have a well-developed
uncoiled stage are considered microspheric (Fig.
8C, I). Although the proloculus and the early
stages of the specimens are unknown, the large
size of the tests (3.77 mm and 1.63 mm, the
height of the uncoiled stage of the test, respec-
tively) and the numerous uncoiled chambers sug-
gest that they may have been microspheric. The
presence of the uncoiled stage is not a distin-
guishing feature according to the original descrip-
tion of Gusic (1977), "Some microspheric speci-
mens are likely to have developed an uncoiled
stage also, but this does not seem to be an
entirely fixed characteristic. However, in some
megalospheric tests tend to uncoil." A megalo-
spheric specimen with an uncoiled stage is com-
posed of four chambers [FuGAaGNoLI & LORIGA
BroGLIO, 1998, p. 65, Fig. 10 (1)] and was found
in this study (Fig. 8B, D-F); it shows the presence
of an uncoiled stage in megalospheric test. But
the longitudinal section of a probable micro-
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Figure 8: Thin-section microphotographs of Bosniella oenensis Gusi¢, 1977, from the Pliensbachian of the Beyaz
Aladag Unit (Aksu section). A, sample As-58. B, sample As-47. C, sample As-65. D, sample As-16. E, sample As-51.
F, sample As-36. G, sample As-36. H, sample As-16. I, sample As-36. J, sample As-36. K, sample As-36. L, sample
As-14. Black arrows show preserved keriothecal-like wall structure. The white arrow shows a single aperture in the
spiral part. Black dashed arrows show cribrate aperture in the final stage of the last whorl of the spiral part and in
the uncoiled part. Abbreviation: Th; cryptoendolithic thaumatoporellaceans. Scale bars: 0.25 mm.
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spheric test in Figure 8C, which has twelve un-
coiled chambers, seems to be an exception and
an unknown new feature. Based on this, it can be
inferred that the uncoiled stage in megalospheric
tests is less developed.

Megalospheric tests represent the vast majori-
ty of the specimens in this study. The embryonic
stage of some megalospheric tests shows a dis-
tinct bilocular nucleoconch (e.g., Fig. 8E, J-K).
The two chambers are not always distinguishable
due to poor preservation; in such specimens, the
embryonic stage appears as a single oval cham-
ber (Fig. 8L). The proloculus is 0.11-0.18 mm in
inner diameter. The spiral part is planispiral (e.g.,
Fig. 8A-B, E) and consists of 2 whorls. The last
whorl is composed of 8 or 9 chambers. The spiral
part is generally followed by an uncoiled part con-
sisting of 2 or 4 chambers. Also some megalo-
spheric tests are without an uncoiled part (e.g.,
Fig. 8G-H). The heights of their spiral tests are
1.11 to 1.38 mm. The height of tests, including
the uncoiled part, varies between 1.50 mm and
2.25 mm. The aperture is single, basal to central
in the spiral part (e.g., Fig. 8A); it is cribrate in
the uncoiled part (e.g., Fig. 8B-C, I) and also in
the final stage of the last whorl of the spiral part
(e.g., Fig. 8A, G, J]). The thaumatoporellaceans
were erroneously considered an integral part of
the test in the Lower Jurassic species (e.g., phre-
noteca-like structures in Biokovina gradacensis
and Bosniella oenensis) (e.g., Gusi¢, 1977;
LoEBLICH & TAPPAN, 1987; HOTTINGER, 2006). SCHLA-
GINTWEIT and VELIC (2012) explained that these
structures are not elements/parts of the forami-
niferan test but rather cryptoendolithic micro-
organisms, which they refer to as thaumatoporel-
lacean algae, attached to the interior surfaces of
the foraminiferan chamber walls. The thin-walled
cryptoendolithic thaumatoporellaceans inside the
chambers of Bosniella oenensis can be seen in
Figure 8C, G, I.

Stratigraphic and geographic range: Bosni-
ella oenensis Gusi¢, 1977, was described from the
Sinemurian-Pliensbachian of the Dinarides. Ac-
cording to BASSOULLET (1997), it ranges from the
upper Sinemurian to Pliensbachian in Bosnia (Di-
narides). VELIC (2007) gave the stratigraphic dis-
tribution in the Adriatic platform (Karst Dinarides)
as the upper Sinemurian-Pliensbachian. GALE
(2014) and GALE and KEeLEMEN (2017) recorded it
from the lower Pliensbachian of the Dinarides
(Slovenia). Its range in the Southern Alps (North-
ern Italy) was designated as the Sinemurian-
Pliensbachian by FucagNoLl (1998) and by FuGa-
GNoLI and LoRIGA BroGLIO (1998). A poorly pre-
served specimen assigned to Bosniella oenensis
was reported from the upper Pliensbachian of the
Southern Alps (PoseNATO et al., 2026). The strati-
graphic distribution of Bosniella oenensis in the
Beyaz Aladag Unit (Eastern Taurides) is limited to
the Pliensbachian. It has not been found below
the Orbitopsella zone. It is noteworthy that this
species may have a restricted paleogeographic

distribution, as it has not been found in other
areas of the Taurides.

In my opinion, the occurrence of Bosniella oe-
nensis in Spain (Betic Cordillera), Morocco (High
Atlas) (BoOUDAGHER-FADEL & BoSeNce, 2007; Bou-
DAGHER-FADEL, 2018), and in Timor-Leste (HAIG et
al., 2021) is invalid due to misidentification.

5. Conclusions

The Sinemurian-Pliensbachian strata in the
Beyaz Aladag Unit (Eastern Taurides) are charac-
terized by mostly oncoids and megalodontid
shells, and are rich in Larger Benthic Forami-
nifera. The stratigraphically important Lituosepta
recoarensis CATI, 1959, Lituolipora termieri (HOT-
TINGER, 1967), and Bosniella oenensis GuUSIC,
1977, which characterize these stages, are repre-
sented by numerous well-preserved specimens.
Detailed morphological analysis of the Beyaz Ala-
dag assemblage has enabled the identification of
a new species, the illustration of previously little-
known morphological features of the aforemen-
tioned species, and the correction of some misi-
dentifications.

A new, Larger Benthic Foraminifera Sievoides
blumenthali sp. nov. from the Pliensbachian is
characterized by a developed initial spiral stage
with a large proloculus, followed by a long uni-
serial cylindrical stage, a coarse agglutinated wall
with an irregular subepidermal polygonal network,
and a simple aperture. The new species reveals
the presence of a developed subepidermal net-
work in a Lower Jurassic taxon, which is typical of
most Middle-Upper Jurassic taxa. Therefore, it is
considered that this taxon represents the earliest
evolutionary stage in the evolution of Jurassic
complex-walled benthic Foraminifera. In addition,
Sievoides blumenthali sp. nov. has a widespread
occurrence in the Tethys Early Jurassic platforms
(Abruzzo Apennines, Dinarides, Taurides).

Lituosepta recoarensis has not yet been docu-
mented in the Taurides in association with Orbi-
topsella, a typical Pliensbachian taxon.

Bosniella oenensis Gusi¢, 1977, is reported
here, for the first time, from the Pliensbachian of
the Taurides. It is significant that Bosniella oe-
nensis may have a limited paleogeographic distri-
bution in the Taurides because it has not been
found in other parts of the Taurides, and it has
not been discovered below the Orbitopsella zone.
In addition, identifying incorrect species determi-
nations in the literature has revealed that the pa-
leogeographical distribution of the species is limit-
ed to the Dinarides, the Alps, and the Taurides.
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