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Abstract The micropalaeontological inventory of the shallow-water carbonates of the Paleocene Chehel-Kaman
Formation cropping out in the Kopet-Dagh Basin of north-eastern Iran is poorly known. New sampling has evidenced
for the first time the occurrence of layers with abundant calcareous green algae including Dasycladales and
Halimedaceae. The following dasycladalean taxa have been observed: Jodotella veslensis Morellet & Morellet, Cy-
mopolia cf. mayaense Johnson & Kaska, Neomeris plagnensis Deloffre, Thyrsoporella-Trinocladus, Uteria aff.
merienda (Elliott) and Acicularia div. sp. The studied section is devoid of larger benthic foraminifera and can be re-
ferred to the middle-upper Paleocene (SBZ 2-4) due to the presence of Rahaghia khorassanica (Rahaghi). Some of
the dasycladalean taxa are herein reported for the first time not only from Iran but also the Central Neotethyan realm.
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INTRODUCTION

Paleocene shallow-water carbonates are known from dif-
ferent parts (or tectonic zones) of Iran: the Kopet-Dagh
Basin, NE Iran (e.g.,, Rahaghi, 1983; Rivandi and
Moosavizadeh, 2015; Salahi et al., 2018), the Sistan Su-
ture Zone, E Iran (e.g., Rahaghi, 1983; Tirrul et al.,
1983), Central Iran (e.g., Deloffre et al., 1977; Khosrow-
Tehrani, 1987), or Zagros Zone, SW lIran (e.g., James and
Wynd, 1965; Kalantari, 1976). While the larger benthic
foraminifera occurring in these deposits experienced
much attention (e.g., Rahaghi, 1978, 1980, 1983), data on
calcareous green algae are scarce (e.g., Deloffre et al.,
1977; Barani et al., 2017; Schlagintweit et al., 2019a, b)
or, referring to the Kopet-Dagh Basin, are almost com-
pletely lacking. In the present contribution an assemblage
of Dasycladales and Halimedaceae is reported for the first
time from the Chehel-Kaman Formation of the Kopet-
Dagh Basin.

GEOLOGICAL SETTING

The Kopet Dagh (or Koppeh Dagh) mountain range rep-
resents a NE-trending about 650 km long and about 200
km wide active fold belt at the frontier between Iran and
Turkmenistan, east of the Caspian Sea (Fig. 1a). It was
formed on Hercynian metamorphosed basement at the
SW margin of the Turan Platform and is composed of
about 10 km of mostly conformably Mesozoic and Ter-
tiary sediments (e.g., Berberian and King, 1981; Afshar-
Harb, 1994; Golonka, 2004). These sediments were de-
posited in a marginal sea of the northern Tethys ocean,
one of the so-called Peri-Tethyan Basins (Brunet and
Cloething 2003, for overview), that became closed with
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the suturing of northeast Iran to the Eurasian Turan plat-
form resulting from the convergence between the Arabian
and Eurasian plates (e.g., Stocklin, 1968, 1974; Berberian
and King, 1981).

The Paleocene Chehel Kaman Formation mainly consists
of dolomites, marls, marly limestones and limestones
conformably overlying the reddish siliciclastic Pesteh
Ligh Formation (Afshar-Harb, 1979, 1994) (Fig. 1c). The
type-locality is the Chehel Kaman gorge, south of the
eponymous village. As the accessibility to the gorge is
difficult, Afshar Harb (1979, p. 163) designated the road-
cut of the Mashhad-Sarakhs main road, about 125 km
from the town of Mashhad, passing the Chehel Kaman
Formation as paratype section (Fig. 1b). There are a few
papers dealing with the carbonates of the Chehel Kaman
Formation published in the last decade, but the presence
of calcareous algae has not been mentioned therein (Ri-
vandi et al., 2013; Rivandi and Moosavizadeh, 2015;
Erfani et al., 2016; Carrasco et al., 2019). The only indi-
cation of algae that we found is from Rahaghi (1976),
noting the presence of Trinocladus aff. perplexus and
Acicularia sp.

Some samples from the carbonates of the Chehel Kaman
Formation have been taken along the road-cut Mashhad-
Sarakhs, a locality also named Tang-e-Neyzar in Rahaghi
(1978, p. 7) (Fig. 1d). The intention was to get a first
overview of the micropalaeontological content. A profile
log has not been measured. The samples revealed a few
biostratigraphic data related to benthic foraminifera and
algae. From this locality, the calcareous larger benthic
Laffiteina khorassanica has been described by Rahaghi
(1976), later taxonomically revised by Hottinger (2014)
becoming Rahaghia khorassanica (Rahaghi) (Fig. 2). The
stratigraphic range of this species is not well known
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Fig. 1 a-b Location of the sampled locality in northeastern Iran along the road from Mashhad to Sarakhs. c field view
to the north-west on the Pesteh Ligh and Chehel Kaman formations close to the sample location. d Road-cut of the

Chehel Kaman Formation.

Fig. 2 Wackestone with numerous specimens of the calcareous benthic foraminifera Rahaghia khorassanica (Rahaghi)
from the Chehel Kaman Formation, outcrops along the road Mashhad-Sarakhs. Note the verticil of Uteria aff. merien-
da (Elliott) in b and fragment of Neomeris in d with two partially preserved pedunculated fertile ampullae and one
secondary lateral. Scale bars 0.5 mm in b—d. Thin-sections Nf 8 (a, d), Nf 5 (b), Nf 13 (c).
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indicated as possibly upper part of Shallow Benthic
Zone (SBZ) 1 to lower part of SBZ 4 (Hottinger, 2014,
fig. 1.3). Among the observed calcareous algae, Jodotella
veslensis Morellet & Morellet is known from the Selandi-
an-Thanetian and Neomeris plagnensis Deloffre from the
Thanetian (Barattolo, 2002). The microfacies containing
the algae is represented by wackestone, (bioclastic) pack-
stone and grainstones in parts with benthic foraminifera
(rotaliids, miliolids), gastropods, and more rarely bryozo-
ans, serpulids and remains of crustacean cuticles (Fig. 3).
The most frequent taxa occurring also together in some
samples are Acicularia div. sp., Neomeris plagnensis
Deloffre, Jodetella veslensis Morellet & Morellet and
Halimeda? sp.

MATERIAL AND DEPOSITORY

The analyses of the Paleocene limestones refer exclusive-
ly to thin-sections. Altogether 14 samples were taken
labelled Nfl to Nf1l4. They are currently stored at the
Yazd University, Iran, in the Rashidi collection. It is
planned to store the material at the Geosciences Museum
of Mashad (in the Geological Survey of North-lran East
territory).

SYSTEMATIC MICROPALAEONTOLOGY

Phylum Chlorophyta

Class Dasycladophyceae Hoek et al., 1995
Order Dasycladales Pascher, 1931
Family Acetabulariaceae (Endlicher,
1987

Genus Acicularia d’Archiac, 1843
Acicularia sp. 1

Fig. 4a-i, I-0

1847) Deloffre,

Remarks: The longitudinal sections of the relative large-
sized spicules (length up to 2.0 mm) are straight-
rectangular (thickness ~0.3 mm), sometimes with a small
central hollow and with close-set elongated cysts (width
0.08-0.15) of palisade-like appearance. This morphotype
is the most common observed in the studied samples. It is
typically associated with Jodotella veslensis Morellet &
Morellet, Neomeris plagnensis Deloffre and Halimeda?

sp.

Acicularia sp. 2
Fig. 4j-k

Remarks: In the studied thin-sections, this morphotype is
less frequent than Acicularia sp. 1. It is more slender and
exhibits spherical cysts (diameter 0.06-0.10 mm). Similar
sections have been illustrated from the Thanetian Bekrit-
Timahdit Formation of Morocco (Kuss and Herbig, 1993,
pl. 6, fig. 17).

Genus Uteria Michelin, 1845
Uteria aff. merienda (Elliott, 1968)

Fig. 2b, 5b

*1968 Clypeina merienda n. sp. — Elliott, p. 35, pl. 4,
figs. 2-3, 7-8.

1982 Clypeina merienda Elliott — Deloffre and Génot, p.
51, pl. 3, figs. 6-7.

1990 Uteria merienda (Elliott) — Radoici¢, pl. 10, fig. 5.

Remarks: As the sections illustrated by Elliott (1968)
from the Paleocene Sinjar Formation of lIraq were as-
signed to the genus Clypeina Michelin, they were inter-
preted as belonging to fertile laterals. “Reminiscent of
Clypeina”, they were referred to the sterile laterals of the
genus Uteria Michelin showing two types of laterals,
sterile and fertile (Radoi¢i¢, 1990; Dieni et al., 1985, p.
26). This type of thallus structure is well discernible in
the longitudinal section illustrated in Figure 11a, a spec-
imen from Eastern Iran (Sistan Suture Zone). There may
be one or two fertile whorls between the disc-like whorls
of sterile laterals. The specimens from the Chehel Kaman
Formation refer exclusively to fragments of sterile lat-
erals. A comparative table of the different Uteria species,
excluding U. merienda, has been provided by Deloffre et
al. (1989, tab. 1). In fact, the new species described by
Deloffre et al. (1989) as Uteria mexicana from the upper
Paleocene can in our opinion not be differentiated dis-
tinctly from the Iragi species and might be a possible jun-
ior synonym of the latter.

Families Thyrsoporellaceae Granier and Bucur, 2013 or
Triploporellaceae (Pia, 1920)

Thyrsoporella Gimbel, 1871 — Trinocladus Raineri, 1922
Fig. ba

Remarks: The available tangential section does not allow
the recognition of the lateral morphology and number of
orders. We can just mention similarities to sections of
Trinocladus perplexus Elliott (Elliott, 1955; Deloffre and
Fourcade, 1994) and Thyrsoporella longa Radoic¢i¢, both
described from Paleocene strata of lIrag. Granier and
Braik (2002) already put up for discussion the possibility
that some of the forms described as Trinocladus perplex-
us are identical to the thyrsoporellids reported by Ra-
doic¢i¢ (1990). If verified, it would then result in the new
combination Thyrsoporella perplexa (Elliott) due to pri-
ority reason. On the other side, the existence of three or-
ders of laterals (> Trinocladus) has been demonstrated by
Deloffre and Fourcade (1994, transverse section in pl. 1,
fig. 16) in material from Mexico excluding the belonging
to Thyrsoporella (> 3 orders).

53



Felix Schlagintweit Koorosh Rashidi & Abdolmajid Mosavinia

Fig. 3 Algal-bearing bioclastic packstone-wackestone from the Paleocene Chehel Kaman Formation of northeastern Iran
with Halimeda? sp. (H in a), Jodotella veslensis Morellet & Morellet (J in a-b), Cymopolia cf. mayaense Johnson &
Kaska (c-d), Acicularia sp. 1 (A in &), bryozoans (br in @), and common Rahaghia khorassanica (Rahaghi) (c). Locality
see Figure 2. Thin-sections Nf 12-2 (a), Nf 14 (b), Nf 6-2 (c-d).

Genus Jodotella Morellet & Morellet, 1913
Jodotella veslensis Morellet & Morellet, 1913
Fig. 6

*1913 Jodotella veslensis n. gen., n. sp. — Morellet &
Morellet, p. 29-30, text-fig. 17 (schematic drawing), pl. 3,
fig. 12 (isolated specimen).

1980 Jodotella veslensis Morellet & Morellet — Génot, p.
18, text-fig. 8, pl. 21, figs. 1-12.

1982 Jodotella veslensis Morellet & Morellet — Deloffre
and Génot, p. 104-105, pl. 9, figs. 2-5.

1985 Jodotella veslensis Morellet & Morellet — Dieni et
al., p. 11-14, text-figs. 5-6, pl. 7, figs. 1-10, pl. 8, figs. 1-
8.

2011 Jodotella veslensis Morellet & Morellet — Génot
and Granier, p. 22, pl. 8.

22019 Jodotella sp. — Vicedo et al., fig. 15B.

Remarks: Jodotella veslensis represents the type-species
of the genus described from the Thanetian of the Paris
Basin, Central France based on a single isolated specimen
by Morellet and Morellet (1913). Further isolated materi-
al from the Paris Basin has been presented by Génot
(1980) and Génot and Granier (2011). Compilations of
different Jodotella species with their biometrical data
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have been provided by Parente (1997, tab. 2) and Dieni et
al. (1985, tab. 2). With respect to the biometric data from
the Paris Basin (Génot, 1980) and Sardinia (Dieni et al.,
1985), the Iranian specimens display smaller outer di-
mensions (D), and a reduced vertical spacing (h), while
other parameters fall in the ranges reported from the spe-
cies (e.g., d/D, p, ds). The occurrence in the Chehel
Kaman Formation is the first record of the species from
Iran and also in the Central Neotethysian area.

Dimensions (in mm); data from Génot (1980; * meas-
ured from pl. 21, fig. 12) in brackets:

External diameter (D):  0.6-0.8; mean: (0.88-1.29)
0.7,n=9

Diameter axial cavity 0.21-0.3; mean: (0.24-0.43)

(d): 0.25,n=6

d/D: 0.31-0.41; mean: (0.23-0.32)
0.36,n=6

width of laterals (R1) 0.06-0.12; mean: (0.06-

(p): 0.09,n=9 0.085)

vertical height (h): 0.15-0.2; mean: (0.27%)
0.17,n=5

diameter fertile 0.05-0.075; (0.068-

ampulla (ds): mean: 0.06; n = 0.098)
12

Maximum length (L): 2.8
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Table 1 Preliminary compilation of Paleocene Dasycladales from different tectonic units of Iran based on litera-
ture (Deloffre et al., 1977; Barani et al., 2017; Schlagintweit et al., 2019a, b; this work) and unpublished own

data.

Taxa

Central
Iran
(CIM)

NE
(Kopet
Dagh Basin)

SW Iran
(Zagros
Zone)

Eastern Iran Iran
(Sistan

Suture Zone)

Acroporella anceps Segonzac

X

X

Broeckinella maroccana Tragelehn

Clypeina elliotti Beckman & Beckman

X

Clypeina socaensis Deloffre & Radoi¢i¢

Cymopolia div. sp.

XX | X[ X

Dissocladella gracilis Radoi¢i¢

Dissocladella? chahtorshiana Schlagintweit &
Rashidi

X

Dissocladella savitriae Pia

Hamulusella sedalenensis Elliott

Jodotella sloveniaensis Deloffre & Radoigi¢

Jodotella veslensis Morellet & Morellet

)

Neomeris plagnensis Deloffre

X

XXX XX

Neomeris sp.

Orioporella malaviae Pia

Orioporella sinensis (Wang)

X|X| X

Orioporella vilattae Segonzac

Rostroporella oviformis Segonzac

Sandalia multipora Dieni et al.

XX | X[ X

XXX XX

Thyrsoporella gr. longa-turgidipora Radoici¢

Thyrsoporella sp.

Trinocladus atacis Segonzac

Triploporella apenninica Baretti

Uteria merienda (Elliott)

aff.

Uteria sarda Dieni et al.

Zittelina cf. maksimovici Radoi¢i¢

XX | X X]| X

Zittelina sp.

Genus Neomeris Lamouroux, 1816

Subgenus Neomeris (Lamouroux, 1816) Pia in Hirmer,
1927

Neomeris plagnensis Deloffre, 1970

Fig. 7

*1970 Neomeris plagnensis n. sp. — Deloffre, p. 356-357,
pls. 2-3.

1977 Neomeris plagnensis Deloffre — Deloffre et al., p.
41, pl. 5, figs. 3-7.

1982 Neomeris plagnensis Deloffre — Deloffre and Gé-
not, p. 144-145, pl. 14, figs. 2-5.

1993 Neomeris plagnensis Deloffre — Kuss and Herbig, p.
275, pl. 4, figs. 7-8, pl. 8, figs. 1-3.

Remarks: This species, characterized by ovoid fertile
ampullae combined with a comparably large main axis,
was originally described from the Thanetian of France
(Deloffre, 1970). From Central Iran N. plagnensis was
reported by Deloffre et al. (1977, pl. 5, fig. 7) from bio-
clastic packstones with Halimeda sp., bryozoans, gastro-

pods, and small rotaliids, a microfacies comparable to our
samples from the Chehel Kaman Formation. Deloffre et
al. (1977, p. 41, translated) reported specimens “slightly
larger, probably corresponding to better developed indi-
viduals thriving in an ecologically more favourable envi-
ronment”, an observation obtained also from our material.

Dimensions (in mm); data from Deloffre (1970) in
brackets:

External diameter 1.0-1.4 (0.625-
(D): 1.175)
Diameter axial cavity 0.50-0.65 (0.35-0.8)
(d):
d/D: 0.43-0.64 (0.63-068)
wall thickness (e): 0.17-0.39 (0.1-0.3)
vertical spacing (h): 0.15-0.16 (0.125-
0.175)
diameter fertile am- 0.08-0.14 (0.1-0.125)
pullae (ds):
Maximum length (L): 4.6 (3.6)
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Fig. 4 Acicularia sp. 1 (a-i, I-0), diverse oriented sections. Note the regular palisade-like arrangement of elongated
cysts in h and the presence of a central hollow in some specimens (e.g., d, m). Acicularia sp. 2 (j-k) displaying spher-
ical cysts. Thin-sections: Nf 12-1 (a, k), Nf 12-2 (b, d-e, g-j), Nf 12-3 (c, I), Nf 12 (f, m-0).

Fig. 5 Thyrsoporella/Trinocladus, tangential section (c), Uteria
aff. merienda (Elliott) (b), oblique longitudinal section from
Paleocene carbonates of the Chehel Kaman Formation, north-
eastern Iran. Thin-sections: Nf 13 (a), NF 4 (b).
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Genus Cymopolia Lamouroux, 1816

Cymopolia cf. mayaense Johnson & Kaska, 1965
Cymopolia mayaense Johnson & Kaska, 1965
Figs. 3c-d, 8a-e, g-h

*1965 Cymopolia mayaense n. sp. — Johnson and Kaska,
p. 83-85, pl. 18, figs. 1-4.

2013 Cymopolia mayaense Johnson and Kaska — Granier
in Granier et al., p. 283, Fig. 3.1-4, pl. 4, figs. d-f, pl. 5,
figs. a-i, pl. 6, figs. a-c, pl. 7, figs a-f, pl. 8, fig. e (with
synonymy).

Remarks: C. mayaense represents a species showing a
rather wide variability of article morphology and range of
biometric data. The type-material of the Johnson collec-
tion has been recently revised by Granier in Granier et al.
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Fig. 6 Jodotella veslensis Morellet & Morellet from Paleocene carbonates of the Chehel Kaman Formation, northeastern
Iran. a-b, m, tangential sections. ¢, longitudinal oblique section. d-f, j, transverse sections. g, i, k-1, oblique sections. h, lon-
gitudinal section. Thin-sections: Nf 12-4 (a, I, m), Nf 12-2 (b), Nf 13 (c, h, j), Nf 12-3 (d), Nf 12-1 (e-f, i), Nf 12 (g, k).
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Fig. 7 Neomeris plagnensis Deloffre from Paleocene carbonates of the Chehel Kaman Formation, northeastern Iran. a,
tangential section. b-e, oblique transverse sections. f, fragmentary longitudinal section. g, tangential section. h, fragment
of a transverse section. Thin-sections: Nf 10 (a), Nf 12-1 (b, f, h), Nf 12-3 (c, e, g), Nf 13 (d).

(2013). Characteristics of the lIranian specimens are a
smooth inner surface, comparably small ovoid sporangia
surrounded by 4 to 5 secondary laterals (Fig. 8c-e, h).
Most specimens are represented by cylindrical segments
(length up to 4.0 mm; diameter up to 0.9 mm). The pri-
mary laterals bearing numerous fertile ampullae at the
distal end are shorther than the secondaries. In some
samples, C. cf. mayaense shows an assemblage with the
calcareous benthic foraminifera Rahaghia khorassanica
(Rahaghi) (Fig. 3c, 8g).

Cymopolia sp.
Fig. 8f

Remarks: This very rare morphotype is characterized by
subspherical fertile ampullae different from C. cf. ma-
yaense. Due to adequate sections, nothing is known about
the segment morphology.

Class Ulvophyceae Stewart & Mattox
Order Bryopsidales Schaffner

Family Halimedaceae Link, 1832
Halimeda Lamouroux, 1812
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Halimeda? sp.
Fig. 9

Remarks: In our thin sections we observed one specimen
showing a lateral protuberance (swelling) indicating a
possible branching (Fig. 9f). Accepting the reconstruction
of Boueina as provided by De Castro et al. (2008, fig. 1a;
see also Bucur et al., 2018, pl. 6b), the Paleocene form
ascribed to Halimeda nana Pia in Pia et al., 1932 by
Segonzac et al. (1986, pl. 1, fig. 7) showing solid (= cal-
cified, without uncalcified internodes) branching should
be ascribed to Boueina Toula (see additional remarks by
Granier and Bucur, 2017, p. 255 and Dragastan and
Herbig, 2007). Being aware of the segment (node) varia-
bility (morphology and size) within a single species, we
hesitate to ascribe the Iranian forms displaying three
(four?) utricle layers in the cortical zone to any of the
numerous established species (e.g., Dragastan and
Herbig, 2007). Instead it is treated in open nomenclature
expressing also doubts on the generic identity.
Dimensions: greatest observed length of cylindrical seg-
ments = 3.5 mm, diameter of segments = 0.48-0.85 mm,



First record of calcareous green algae (dasycladales, halimedaceae) from the Paleocene Chehel Kaman Formation

Fig. 8 Cymopolia cf. mayaense Johnson & Kaska (a-e, g-h) and Cymopolia sp. (f). a, Oblique transverse section. b, tan-
gential section. c, tangential-oblique section. d, tangential section showing five secondaries (rectangle). e, longitudinal
(above)-oblique (below) section. f, oblique transverse section. g, variously oriented sections together with Rahaghia
khorassanica (Rahaghi) (left ablove). h, fragmentary tangential section showing five secondaries. Thin-sections: Nf 9 (a),
Nf 6-2 (b, d, g), Nf 9 (c), Nf 8 (e), Nf 6-1 (f), Nf 4 (h).

St

—n

Fig. 9 Halimeda? sp. from Paleocene carbonates of the Chehel Kaman Formation, northeastern Iran. a, longitudinal
oblique section. b, transverse section with medullar zone occupying about the half of the total diameter. ¢, tangential
section showing cortical filaments. d, longitudinal section. e, oblique transverse section. f, specimen exhibiting a pro-
tuberance/swelling/ or branching. Thin-sections: NF 12-2 (a), NF 12-3 (b-c), Nf 12-4 (d, f), Nf 12-1 (e).
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1: Paris Basin, France

2: Kopet-Dagh Basin, NE Iran
(Chehel Keman Formation)

3: Sistan Suture Zone, Eastern Iran
(Palang Formation)

4: Central Iran

5: Zagros Zone, SW Iran

(Qorban Member of Sachun Fm.)

Fig. 10 Paleocene paleomap of the Western-Central Neotethysian realm showing the occurrences of dasycladalean-
bearing localities in Iran, and the location of the Paris Basin, France (extracted from Scotese, 2016 ).

diameter of medullary filaments = 0.045-0.063 mm, di-
ameter of cortical filaments = 0.025-0.042 mm.

PALEOCENE CALCAREOUS ALGAE FROM
IRAN: STATE OF THE ART AND PROSPECTIVES

Iranian Paleocene shallow-water carbonate deposits from
the Zagros Zone (Arabian Plate), the Yazd area (Central
Iranian Microcontinent), the Kopet Dagh Basin (Turan
Plate) and eastern Iran (Afghan Block) yield structurally
preserved and highly diverse fossil assemblages compris-
ing dasycladalean green algae and larger benthic forami-
nifera (LBF) (Figs. 10-11). In contrast to larger benthic
foraminifera (e.g., Rahaghi, 1978, 80, 83), dasycladaleans
experienced much less attention. Monographic works are
completely missing, and the poor knowledge available
refers to just a few papers (see Introduction). One main
prospective is therefore gaining base data, assessing the
micropalaeontological inventories of the different areas
along with information about the stratigraphic position.
The biostratigraphic framework of the algal-bearing car-
bonates largely depends on the presence of larger benthic
foraminifera (e.g., Shallow Benthic Zones; Serra-Kiel et
al., 1998). Afterwards, these assemblages can be com-
pared between different parts of Iran, and also with other
occurrences in the Central (e.g., Middle East area, Tibet,
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India) and Western Neotethysian realms (e.g., Spain, Ita-
ly, Slovenia, Morocco), intracratonic basins connected to
the Atlantic Ocean (e.g., Paris and Aquitaine basins of
France), or the Caribbean realm (e.g., Mexico, Guatema-
la). The Paleocene microflora of the neighbouring territo-
ry of Iraq (e.g., Sinjar Formation) is much better known
than the one from Iran and can be used for comparison in
general and especially for the assemblages of the Zagros
Zone as part of the Arabian Plate (Elliott, 1955, 1956,
1968, 1978; Radoici¢, 1990; Daod, 2009; Salih and Ab-
dullah, 2009; Al-Dulaimi and Al-Dulaimi, 2017).

In table 1 some preliminary data are compiled showing
some differences between the individual occurrences be-
longing to different paleotectonic units (work in pro-
gress). Among these, the assemblage from the Kopet
Dagh Basin is the most poorly diversified, but this might
also be due to sampling bias. Differences might also be
due to facies preferences of some taxa, e.g., platform
margin/reefal deposits: S. multipora, T. apenninica, Zitte-
lina) (e.g., Barattolo, 1982; Radoi¢i¢, 1999; Vitale,
2008). Another future prospective will be the compilation
of distributional pattern of selected taxa plotted on pale-
omaps and the application of statistical analyses (e.g.,
Jaccard Similarity Index; Rasser and Fenninger, 2002).
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Fig. 11 Selection of Paleocene Dasycladales from different parts of Iran: Eastern Iran-Sistan Suture Zone (a, c-f, i), Central
Iran (g), and Southwestern Iran-Zagros Zone (b, h). a, Uteria merienda (Elliott), longitudinal section, thin-section BN
59. b, Rostroporella oviformis Segonzac, oblique section, thin-section Qs 59. ¢, Dissocladella savitriae Pia (above), longitu-
dinal section, and Cymopolia aff. morelletorum Beckman (below), oblique section, thin-section 2pb 76. d, Triploporella ap-
enninica Baretti, longitudinal-oblique section, thin-section 2pb 39. e, Cymopolia sp., longitudinal section of an article, thin-
section 2pb 3. f, Clypeina socaensis Deloffre & Radoi¢i¢, oblique section, thin-section 2pb 27.g, Orioporella sinen-
sis (Wang), thin-section Ah 161. h, Thyrsoporella sp., thin-section Qs 7.1, Jodotella sloveniaensis Deloffre & Radoicic,
oblique longitudinal section, thin-section 2pb 40. Scale bars 1 mm (a-d, g) and 0.5 mm (e-f, h-i).
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CONCLUSIVE REMARKS

The taxonomic inventory of Paleocene calcareous green
algae from Iran is poorly known. This so far neglected
group however appears in well diversified and partly ex-
cellently preserved assemblages often together with larg-
er benthic foraminifera allowing stratigraphic dating.
Moreover, the occurrences belong to different paleotec-
tonic units/settings (e.g., Southern versus Northern Neo-
tethysian margin) and therefore allow palaeobiogeograph-
ic analyses. So far only some preliminary data can be
presented together with the here described assemblage
from the shallow-water carbonates of the Chehel Kaman
Formation of the Kopet Dagh Basin in northeastern Iran.
Some of the taxa are recorded for the first time from Iran.
Interestingly, these have their type-locality in the
Thanetian of the Paris Basin of France. In addition, they
are seemingly absent in time-eqivalent assemblages of the
Zagros Zone, southwestern Iran. Highly diverse assem-
blages of Paleocene Dasycladales that have been ob-
served in different parts (= paleotectonic units) of Iran
will be the topic of ongoing studies.
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