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ABSTRACT:

Bahrami, A., Oss0, A., Yazdi, M. and Ansar, H. 2023. Oligocene crabs (Decapoda: Brachyura) from the Asmari
Formation in Yasuj area (SW Iran). Acta Geologica Polonica, 73 (2), 189-200. Warszawa.

New findings of crustacean decapod brachyurans from the Rupelian period (lower Oligocene) in Iran are pre-

sented in this study. In particular, Lophoranina sp. and Palaeocarpilius cf. P. rugifer Stoliczka, 1871, from the

Rupelian strata were found in two previously unexplored localities, Abshar and Vezg near Yasuj in the south-

western region of Iran. The discovery contributes to fill the gap in the record of brachyuran decapod crustaceans

in Iran during the Eocene and Miocene periods. The presence of both genera in the Oligocene of Iran suggests

a certain degree of faunal similarity among brachyurans on both sides of the Tethys Realm.

Key words: Paleogene; Rupelian; Tethys; Brachyura; Palaeocarpilius; Lophoranina.

INTRODUCTION

The presence of Paleogene brachyuran decapod
crustaceans in Iran is poorly documented. Previous
reports by Withers (1932) mention the remains of
Zanthopsis M’Coy, 1849, and describe Lophoranina
persica from Eocene deposits in western and south-
western Iran, respectively. In addition, Khodaverdi
Hassan-Vand et al. (2016) report the occurrence of
Retrocypoda almelai Via Boada, 1959, in the mid-
dle Eocene of the Isfahan region, previously known
only from the westernmost Tethys. Recently, Osso
et al. (2023) confirmed the presence of Zanthopsis
in the lower Eocene of the same region, emphasiz-
ing its affinities with the western Tethys. This is in
contrast to the extensive studies conducted on the
Neogene brachyuran faunas of Iran (e.g., Glaessner
1933; Vega et al. 2010a, 2012; Heidari et al. 2012;
HyzZny et al. 2021).

The aim of this paper is to present the first re-
port of brachyuran decapod crustaceans from the

Asmari Formation in Iran and to discuss their pa-
lacobiogeographic implications. The discovery of
brachyuran decapods in the Oligocene exposures of
the Asmari Formation fills the gap in the faunal re-
cord between the early Paleogene and the Neogene
in the region.

GEOLOGICAL SETTING

The Asmari Formation in SW Iran contains
most of Iran’s recoverable oil reservoirs, which are
mainly trapped in large anticlines in the Zagros
Mountains (Mcquillan 1974). The Zagros fold-and-
thrust belt is part of the Alpine-Himalayan system
and extends from the NW Iranian border through
SE Iran to the Strait of Hormuz (Heydari et al.
2003). In the type section at Tang-¢ Gel-e Tursh
(Valley of Sour Earth) on the south-western flank of
the Kuh-e Asmari Anticline, the Asmari Formation
consists of 314 m of mainly limestones, dolomitic
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Text-fig. 1. General map of Iran showing eight geological provinces (adapted from Heydari ez al. 2003).
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Text-fig. 2. Cenozoic stratigraphic correlation chart of the Iranian Sector of the Zagros Basin; modified from James and Wynd (1965). Red star
indicates the study area.

limestones, and argillaceous limestones (James
and Wynd 1965). An Oligocene (Rupelian) to early
Miocene (Burdigalian) age has been assigned to the
formation based mainly on foraminiferal zones and
strontium isotope stratigraphy (Lees 1933; Thomas
1950; James and Wynd 1965; Wynd 1965; Adams
and Bourgeois 1967; Adams 1969; Ehrenberg et al.

2007; Laursen et al. 2009; Van Buchem et al. 2010,
Text-figs 1 and 2).

This study is based on two outcrop sections of the
Asmari Formation at Abshar and Vezg (about 35 km
apart) in the Zagros fold-and-thrust-belt (Text-fig. 1).
The Abshar section (30°40°35.70”N, 51°37°40.67”E)
is located about 3 km northwest of the city of Yasuj.
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Text-fig. 3. Stratigraphical column of the Abshar section (left) and geological map of the study area (right); modified from Sedaghat and
Shaverdi (1975).

The Vezg section (36°33°10.77”N, 51°40°43.13”E) is
located about 15 km southeast of the city of Yasuj
(approximately 3 km northeast of Vezg village; Text-
figs 3 and 4).

Abshar section

The thickness of the section measured at Abshar
(Text-fig. 2) is 420 m, and consists of dolomitized

marly limestones of the Pabdeh Formation at the
base overlain by the Asmari Formation. Here, the
Asmari Formation is characterized by marls, lime-
stones, marly limestones and dolomitic limestones.
The contacts of the Asmari Formation and both
the underlying Pabdeh Formation and the overly-
ing Razak Formation are conformable (Text-fig. 3).
Lophoranina beds occur in the fossiliferous lime-
stones at the base of the Asmari Formation.
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Text-fig. 4. Stratigraphic column of the Vezg section (left) (from Ansari 2005) and geological map of the study area (right); modified from
Sedaghat and Shaverdi (1975).

Vezg section

The Asmari Formation is characterized by lime-
stones, dolomitic limestones, marly limestones and

sandy limestones. Its contact with the underlying
Pabdeh Formation is transitional and conformable,
and the upper contact with the overlying Razak
Formation is conformable. Deposits of the Asmari
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1.0 mm

Text-fig. 5. Vezg section. A — lower boundary of the Asmari Formation (limestone) with the Pabdeh Formation (shale and marl); B — upper
boundary with the Razak Formation; C, D — thin sections showing benthic foraminifera (Nummulites fichteli Michelotti, 1841 and Nummulites
intermedius Schaub, 1981) of the Abshar and Vezg sections, respectively.

Formation in this section are very well preserved
with almost original characteristics and thicknesses
due to minimal diagenesis, compaction and tecto-
nism (Text-figs 4 and 5). The Palaeocarpilius bed
occurs in the basal levels of the Asmari Formation.

MATERIAL AND METHODS

The studied material was recovered from the
surface, as ex situ, in the basal units of the Asmari
Formation in the Abshar and Vezg sections, and was
photographed with a NIKON D5600 camera.

Repositories and abbreviations: UIGM — University
of Isfahan Geology Museum, Isfahan, Iran, NHMUK
— Natural History Museum, London, United King-
dom.

SYSTEMATIC PALAEONTOLOGY

Order Decapoda Latreille, 1802
Infraorder Brachyura Linnaus, 1758
Superfamily Raninoidea De Haan, 1839
Family Raninidae De Haan, 1839
Subfamily Ranininae De Haan, 1839
Genus Lophoranina Fabiani, 1910

TYPE SPECIES: Ranina marestiana Konig, 1825.

SPECIES INCLUDED (after Karasawa et al. 2014):
L. aculeata (A. Milne-Edwards, 1881); L. albeshtensis
Schweitzer, Feldmann and Lazar, 2009; L. aldrovan-
dii (Ranzani, 1820); L. bakeri (A. Milne-Edwards,
1872); L. barroisi (Brocchi, 1877); L. bishopi Squires
and Demetrion, 1992; L. bittneri (LOrenthey, 1902);
L. cinquecrista Feldmann, Schweitzer, Bennett, Fran-
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Text-fig. 6. Eocene and Oligocene crabs from different areas discussed in text. A — Lophoranina sp., UIGM 1017, in dorsal view, from the

Rupelian of Vezg section (SW Iran); B — Lophoranina persica Withers, 1932, NHMUK 28600, in dorsal view, from the Eocene of Borujen (SW

Iran); C — Lophoranina bakeri (A. Milne-Edwards, 1863), NHMUK 23283, in dorsal view (latex cast of holotype), from the Eocene of Sindh

(Pakistan); D, E — Palaeocarpilius cf. P. rugifer Stoliczka, 1871, UIGM 1016, from the Rupelian of Abshar section (SW Iran); in dorsal (D)
and ventral view (E). Scale bar equals 10 mm (B and C photographed by Rich Howard NHMUK).

tescu, Resar and Trudeau, 2011; L. cristaspina Vega,
Cosma, Coutino, Feldmann, Schweitzer and Waugh,
2001; L. georgiana (Rathbun, 1935); L. kemmelingi
Van Straelen, 1924 [imprint 1923]; L. laevifrons
(Bittner, 1875); L. levantina Lewy, 1977, L. maxima
Beschin, Busulini, De Angeli and Tessier, 2004; L.
persica Withers, 1932; L. porifera (Woodward, 1866);
L. quinquespinosa (Rathbun, 1945); L. raynorae Blow
and Manning, 1996; L. reussi (Woodward, 1866);
L. rossi Blow and Manning, 1996; L. soembaensis
Van Straelen, 1938; L. straeleni Via Boada, 1959; L.
tchihatcheffi (A. Milne-Edwards, 1866); L. toyosimai
Yabe and Sugiyama, 1935.

Lophoranina sp.
(Text-fig. 6A)

MATERIAL AND MEASUREMENTS: One dorsal
carapace, partially preserved, embedded in limestone

matrix. Carapace length = 29 mm; carapace width =
20.6 mm.

DESCRIPTION: Carapace longitudinally ovate in
outline, longer than wide, L/W ratio about 1.35, maxi-
mum width at anterior third of carapace. Dorsal surface
crossed by about twenty transverse parallel terraces
with finely toothed upper margin; terraces slightly sig-
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moidal in the first half of carapace, gently downward
curved medially and strongly oblique laterally in the
posterior half of the carapace; terraces randomly and
irregularly bifurcated mainly in the posterior half of
the carapace. Three terraces between branchiocardiac
grooves straight, parallel. Regions undefined. Rostrum
not preserved; post-frontal region incomplete, appears
to be scabrously ornamented; remains of right orbit
with visible supraorbital fissure and acute anteriorly
directed outer orbital spine. Anterolateral margin with
two anteriorly directed spines. Posterolateral and pos-
terior margins with fine margins. Posterolateral cor-
ners rounded.

REMARKS: The Abshar specimen is confidently
assigned to Lophoranina on the basis of its longitu-
dinally ovate carapace crossed by the characteristic
transverse dentate terraces, diagnostic of the genus.
However, the lack of rostrum and post-frontal regions
makes the specific placement of the reported speci-
men difficult.

Withers (1932, pp. 469, 470, 34, pl. 12, fig. 1)
described Lophoranina persica from the Eocene
beds of Borujen, also in SW of Iran (see Text-
fig. 1). Comparison with the images of the holotype
and the single specimen provided by the NHMUK
(Text-fig. 6B) reveals clear differences between this
species and the specimen examined here. Indeed,
Lophoranina persica, a fragmentary specimen, has
fewer terraces, which are much more widely spaced
and more coarsely dentate than the Abshar specimen,
and their posterolateral corners are also different.

Withers (1932, pp. 468, 469, pl. 12, figs 3-5) also
redescribed Lophoranina bakeri from the Eocene
of Sindh (Pakistan). Examination of images of a la-
tex cast of the holotype from the NHMUK (Text-
fig. 6C) shows similarities in the shape of its ter-
races and its dentition in the upper margin, as well
as its posterolateral and posterior margins. However,
this specimen of Lophoranina bakeri lacks the en-
tire frontal and central portions of the anterior part
of the carapace, making any comparison with the
Iranian specimen inconclusive. The examination of
the holotype of Lophoranina tchihatcheffi from the
Eocene of Thrace (Turkey) in the collections of the
MNHN (Paris, France) by one of us (AO, April 2023),
shows some similarities with the studied specimen,
especially regarding the post-frontal features and the
shape of the fronto-orbital margin, but it differs in
having the maximum width in the middle of the cara-
pace, instead of in the anterior third as in the Iranian
specimen; moreover, the eroded dorsal surface of the
holotype prevents examination of the branchiocar-

diac grooves and the anterolateral spines, making
the comparison results inconclusive (cf. Charbonnier
and Garassino 2022, pp. 108, 109, fig. 201; https://
science.mnhn.fr/institution/mnhn/collection/f/item/
b22421istIndex=106). Lophoranina levantina, from
the middle Eocene of Israel, could not be studied be-
cause it was not possible to consult the work.

Lophoranina is one of the most species-rich gen-
era of Raninidae (see Schweitzer ef al. 2010, pp. 73,
74). Species characterization has usually been based
on rostral and post-frontal characters, anterolateral
spines and measurements, as well as the ambiguous
shape and number of dorsal terraces. The Iranian
specimen shows some similarities with several west-
ern Tethys species, such as the triangular and an-
teriorly directed first post-frontal terrace found in
species such as Lophoranina bittneri, L. laevifrons,
or L. maxima (see Beschin et al. 2011). However,
given that the most diagnostic characters, such as the
rostrum and the frontal and post-frontal regions, are
not preserved in the Iranian specimen, we leave our
specimen in open nomenclature.

Section Eubrachyura de Saint Laurent, 1980
Subsection Heterotremata Guinot, 1977
Superfamily Carpilioidea Ortmann, 1893
Family Carpiliidae Ortmann, 1893
Genus Palaeocarpilius A. Milne-Edwards, 1862

TYPE SPECIES: Cancer macrochelus Desmarest,
1822, by original designation.

SPECIES INCLUDED: Palaeocarpilius aquitanicus
A.Milne-Edwards, 1862; P. ignotus A. Milne-Edwards,
1862 (finger only); P. intermedius Stubblefield, 1927,
P. laevis Imaizumi, 1939; P. macrochelus (Desmarest,
1822); P. mississippiensis (Rathbun, 1935); P. rugifer
Stoliczka, 1871; P. valrovinensis (De Gregorio, 1895).

Palaeocarpilius cf. P. rugifer Stoliczka, 1871
(Text-fig. 6D, E)

MATERIAL AND MEASUREMENTS: One weath-
ered carapace showing dorsal and ventral sides.
Carapace length = 53 mm; carapace width = 69 mm.

DESCRIPTION: Carapace transversely ovate, wider
than long, L/W ratio about 0.75, maximum width be-
yond the posterior third; convex in both senses, ap-
pears smooth; regions not defined; short transverse
ridges extending from the level of the epibranchial
teeth. Front triangular, strongly deflexed, about 0.45
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of carapace width. Fronto-orbital margin about 0.65 of
carapace width. Orbits rounded, small. Anterolateral
margins strongly convex, teeth not preserved.
Posterolateral margin slightly concave. Posterior mar-
gin straight, slightly convex, about 0.37 of carapace
width. Male thoracic sternum narrow; thoracic ster-
nite 3 subtrapezoidal, depressed medially; sternite
4 subtrapezoidal, strongly divided longitudinally by
sternopleonal cavity; sternite 5 subtrapezoidal, short,
posteriorly directed. Episternites 4 and 5 inclined pos-
teriorly. Suture 3/4 defined by weak transverse groove;
suture 4/5 complete. Sternopleonal cavity deep, nar-
row, reaching suture 3/4. Telson of male pleon nar-
row, elongate, subtriangular, rounded tip. Chelipeds
strong, distinctly heterochelous. Ischium appears to
be fused with merus. Carpus robust. Right propodus
very strong, distinctly subtrapezoidal, upper margin
armed with remains of blunt spines; lower margin
with longitudinal ridge; dactylus strong, curved, with
proximal flattened molariform tooth; pollex strong,
short, with medial flattened molariform tooth. Left
propodus subtrapezoidal, elongated, longer and not
as high as right propodus, proximal outer surface ap-
pears to bear remains of spines near carpo-propodial
articulation; dactyli slender. Ambulatory leg rela-
tively long and flattened.

REMARKS: Although the dorsal surface of the car-
apace of the Vezg specimen is weathered and eroded,
its ovate outline, smooth and vaulted surface, strong
heterochelous chelipeds and characteristic sternum
allow us to assign it with confidence to the genus
Palaeocarpilius (e.g., Beschin and De Angeli 2006,
pp- 1123, figs 1-5, t. 1-4). The lack of specific di-
agnostic characters, such as the anterolateral teeth or
the spines of the upper margin of the palm of propodi,
prevents us from counting them and thus blurs their
specific placement.

However, if compared with the ubiquitous Palaeo-
carpilius macrochelus, present on both sides of the
Tethys Realm during the middle Eocene to Oligocene,
in northern Europe (see Smelror and Oss6 2016) and
the Middle East (e.g., Aly 2019, fig. 4), some dif-
ferences are evident. For example, Palaeocarpilius
macrochelus has a carapace that is longitudinally
more vaulted than the Iranian specimen, as well as
a smoother outer side of the palms, while the studied
specimen appears to have the remains of spines near
the carpo-propodial articulation of the palm. This is
also the case for species of some genera previously
placed in the genus Palaeocarpilius (see Feldmann et
al. 2011, t. 2).

On the contrary, another Palaeocarpilius spe-

cies, P. rugifer, already reported from the Oligocene
of nearby regions such as India and Pakistan (e.g.,
Stoliczka 1871; Vega et al. 2010b), and also present in
the lower Miocene of Iran (HyZzny et al. 2021), shows
more morphological affinities with the described
specimen. For example, its carapace seems to be less
vaulted longitudinally than in other species, such as
the Iranian specimen. Also, the studied specimen
preserves some remains of spines at the proximal end
of the left palm, near the carpo-propodial articula-
tion (Text-fig. 6B), as does Palaeocarpilius rugifer
(cf. Stoliczka 1871, pl. 5, 3). However, other diag-
nostic characters such as the rugose surface of the
carapace, the spines in the upper and outer margins
of the palms, or the three characteristic spines on the
carpus (Stoliczka 1871, pl. 4, figs 1, 3, 6, pl. 5, figs 2,
3), cannot be observed due to the eroded state of the
specimen. The assignment of our specimen to this
species is therefore only tentative.

DISCUSSION

The genus Lophoranina has been found over a wide
geographical range, from the Ypresian (early Eocene)
to the Miocene, along the Tethys Sea (e.g., Beschin et
al. 2011), the Pacific (Squires and Demetrion 1992), the
Atlantic coast of North America (Blow and Manning
1996), in the Caribbean (Vega et al. 2001; Luque ef al.
2017), and the Indo-Pacific (Yabe and Sugiyama 1935).
Similarly, the genus Palaeocarpilius was present from
the middle Eocene to the Miocene and was distributed
throughout the Tethys Sea (e.g., Aly 2019 and refer-
ences therein), Europe (see A. Milne-Edwards 1862;
Smelror and Ossé 2016), the Atlantic coast of North
America (see Rathbun 1935), and the Pacific Ocean
(see Imaizumi 1939).

Interestingly, as it occurs in the Eocene (see Osso
et al. 2023), the fossil record of Oligocene brachyuran
crabs in Iran is sparse compared to the nearby regions
of India and Pakistan, which have a relatively rich
fossil record of the same age (e.g., Stoliczka 1871;
Glaessner 1933; Collins and Morris 1978; Schweitzer
et al. 2004; Charbonnier et al. 2013). Most of the gen-
era reported from these regions, such as Galenopsis
A. Milne-Edwards, 1865, Glyphithyreus Reuss, 1859,
Goniocypoda Woodward, 1867, Hepatiscus Bittner,
1875, Laeviranina Lorenthey in Loérenthey and
Beurlen, 1929, Liopsalis Von Meyer, 1862, Portunus
Weber, 1795, Scylla De Haan, 1833, as well as the
aforementioned Lophoranina, and Palaeocarpilius,
were also present in the western Tethys during the
Paleogene.
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Although scarce, the Oligocene brachyuran crab
records from Iran, together with the Eocene records
of Lophoranina, Zanthopsis, and Retrocypoda (see
Osso et al. 2023 and references therein), suggest a
relative homogeneity of brachyuran faunas between
the western and eastern sides of the Tethys Realm
during the Paleogene. This similarity apparently per-
sisted until the closure of the Tethys Seaway in the
early Miocene (see Harzauser et al. 2007; Hyzny et
al. 2021, and references therein).

CONCLUSIONS

Lophoranina and Palaeocarpilius were globally
distributed and diversified in warm waters during the
Eocene. Both genera experienced a decline towards
the end of the Paleogene and, based on the available
fossil record, were restricted to warm waters of the
Indo-Pacific during the Miocene. The presence of
these genera in the Oligocene beds of Iran helps to
bridge the palaeobiogeographic gap of fossil crabs
between India and Pakistan, and the western Tethys
Realm during the Oligocene.

The findings, although limited to a few speci-
mens, suggest a potential homogeneity of Paleogene
brachyuran faunas on both sides of the Tethys Realm.
However, further research and collection efforts in
Iranian outcrops are needed to confirm this sug-
gestion and to improve our understanding of the
brachyuran fossil record in the region.
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