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Abstract Salpingoporella pasmanica Radoičić is described from the Late Maastrichtian of the Tarbur Formation of 

the Zagros Zone, SW Iran. S. pasmanica is a small-sized taxon displaying alternating and uncompressed laterals, re-

ported so far only from its type-locality, the Middle? Campanian of Croatia. In the Tarbur Formation it occurs in an 

internal carbonate platform facies associated with larger benthic foraminifera (e.g., Loftusia, Broeckina, Neobalkha-

nia, Gyroconulina). 
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INTRODUCTION 

 

The Late Cretaceous Tarbur Formation, named after 

the village of Tarbur (Fars Province), and cropping out in 

the  SW  Zagros  basin,  represents  a  predominantly  car- 

 

 
 
Fig. 1 Lithostratigraphy of the Late Cretaceous of the Zagros 

Zone, Iran (excerpt from the Stratigraphic Chart of Iran). 

 

bonate lithostratigraphic unit that contains rich microfau-

na and microflora associated with rudists (James and 

Wynd, 1965). It extends from the northwest to the south-

east of the Zagros basin along the western edge of the 

imbricated Zagros zone, between the main Zagros fault 

and the Sabzposhan fault to the east (Alavi, 2004). To-

wards the southwest, the Tarbur Formation interfingers 

with the Gurpi Formation that usually underlies the for-

mer (Fig. 1).  

In the stratigraphic chart of Iran provided in 1995 by 

the Geological Society of Iran, the Tarbur Formation is 

assigned to the Campanian-Maastrichtian interval, fol-

lowing the pioneer work of James and Wynd (1965). The 

rudist fauna of the Tarbur Formation has already been 

described by several authors (e.g., Douvillé, 1904; Kühn, 

1932; Khazaei et al., 2010). In contrast, the micropalae-

ontological content of the Tarbur Formation is still poorly 

constrained. Some taxa of calcareous algae and benthic 

foraminifera are indicated and illustrated in various re-

cently published papers (Vaziri-Moghadam et al., 2005; 

Afghah, 2009, 2010, 2016; Maghfouri-Moghaddam et al., 

2009; Rajabi et al., 2011; Abyat et al., 2012, 2015; Af-

ghah and Farhoudi, 2012; Pirbaluti and Abyat, 2013; 

Pirbaluti et al., 2013; Pirbaluti and Abyat, 2013; Afghah 

and Yaghmour, 2014). Several determinations however 

are incorrect and therefore need revision.  

In the present paper, the dasycladalean green alga 

Salpingoporella pasmanica Radoičić, 2002, known so far 

only from its Middle? Campanian Croatian type-locality 

is described from the Tarbur Formation. It has already 

been reported from various sections of the Tarbur For-

mation in the literature, incorrectly determined as Salpin-

goporella dinarica and S. turgida (see synonymy in chap-

ter Systematics). 

 

STUDIED SECTION 

 

The study area, located in the High Zagros Belt, is 

situated north of Mount Dena, about 65 km south of the 

town of Semirom. The section of the Tarbur Formation is 

exposed about 10 km south of the village of Mandegan, 

and here named Mandegan section (Fig. 2). Here the Tar-

bur Formation with a thickness of ~272 m overlies con-

formably the Gurpi Formation. The top of the section is 

unconformably overlain by conglomerates of the Pliocene 

Bakhtiari Formation (see Bahrami, 2009, for details). 

Based on the lithostratigraphy, the section has been di-

vided into three units (from base to top): unit 1 is domi-

nated by thick-bedded limestones, unit 2 mostly contains 

medium-bedded limestones with intercalated marly lime-

stone layers, and unit 3 consists of marly limestones. First 

specimens of Salpingoporella pasmanica Radoičić are 

observed in the uppermost part of unit, persisting through 

units 2 to 3 (Fig. 3). The Greenwich coordinates of the 

section base are N 31º, 25', 8.13'' and E 51º, 24', 34.58''. It 

is worth mentioning, that also in other sections of the 

Tarbur Formation, S. pasmanica was found in its upper 

part (Afghah, 2016, figs. 2-3, as S. turgida and S.        

dinarica). 
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Fig. 2 Location map of the studied area and Mandegan section. 

 

 

MATERIAL AND DEPOSITORY 

 

The specimens illustrated in the present contribution 

comprise six thin-sections. One part is deposited at the 

Bayerische Staatssammlung für Paläontologie und histor-

ische Geology, Munich, under the official numbers 

SNSB-BSPG 2016 III-3 (sample Rt 67), -6 (sample Rt 

79), and -8 (sample Rt 89). The other part is deposited at 

the the Ardakan Payame Noor University, Iran, collection 

Rashidi, under the original sample numbers Rt 89-2B, Rt 

79-2, and Rt 113. 

  

SYSTEMATICS 

 

Order Dasycladales Pascher, 1931 

Family Triploporellaceae (Pia, 1920) Berger & Kaever, 

1992  

Genus Salpingoporella Pia, in Trauth, 1918 

Salpingoporella pasmanica Radoičić  

Figs. 4 pars, 5–6 

*2002 Salpingoporella pasmanica n. sp. – Radoičić, p. 

84, pl. 1, figs. 1-11, 13a. 

2006 Salpingoporella pasmanica Radoičić – Carras et al., 

p. 482, pl. 7, fig. 5-10. 

2010 Salpingoporella dinarica Radoičić – Afghah, Fig. 

5.1.1. 

2012 Salpingoporella dinarica Radoičić – Afghah and 

Farhoudi, pl. 1, fig. 1. 

 

2014 Salpingoporella dinarica Radoičić – Afghah and 

Yaghmour, pl. 2, fig. 1. 

2016 Salpingoporella turgida (Radoičić) – Afghah, fig. 

5f. 

 

 

 

Description: The thallus is comparatively small, cylin-

drical, often displaying a bended habitus. It consists of 

fine- to medium-grained mosaic calcite. Outer surface 

shows the cavities of the laterals, whereas the inner sur-

face is even and smooth. The central cavity comprises 

about 40 to 60 % of the total diameter. The laterals are 

typically phloiophorous, uncompressed (= circular trans-

verse sections), set perpendicular to the axis, and are ar-

ranged in alternating whorls (forming quincunxes). From 

longitudinal sections it can be deduced that the laterals 

are mutually touching on the outer surface. Based on 

comparatively poor specimens, the original diagnosis 

calls for the cortical pattern to be subrectangular. In our 

specimens, on the other hand, the laterals are circular, 

occasionally subcircular in cortical section.  

Dimensions (mm): 

Thallus diameter (D): 0.18-0.35 (Radoičić, 2002: 0.08-

0.144 mm)  

Inner diameter of thallus (d): 0.08-0.2 (Radoičić, 2002: 

0.032-0.064 mm)  

d/D: 0.4-0.6 (Carras et al., 2006: 0.36-50)  

Verticil spacing (h): 0.05-0.075 (Radoičić, 2002: 0.032-

0.035 mm)  

Number of laterals per verticil (w): 10-15 (Radoičić, 

2002: 6-8). 

Remarks: Except the overall dimensions, the specimens 

from the Maastrichtian of Iran, match the principal thallus 

organization of S. pasmanica described by Radoičić 

(2002) from Middle? Campanian of Croatia. The larger 

dimensions might be explained by different environmen-

tal settings, allodapic (transported; sorting) specimens in 

hemipelagic slope sediments at the type-locality, against 

inner platform lagoonal setting in the Maastrichtian Tar-

bur Formation. Moreover, from the illustrations provided 

by Radoičić (2002) one might suspect that the original 

description was based on rather poor material. This can 

be inferred from just eleven illustrated sections and a 

rather low range of biometric data. With the two known 

occurrences in the Campanian of Croatia, Maastrichtian 

of Iran (Zagros Zone), and Campanian of Lybia (un-

published, pers. comm. R. Radoičić) S. pasmanica might 

potentially be restricted to the former southern Neo-

tethyan margin. A final conclusions of course will need 

more data to come. 

Comparisons: In the Iranian literature, S. pasmanica was 

confused with the lower Cretaceous S. dinarica Radoičić 

and also with Salpingoporella (= Morelletpora) turgida 

Radoičić. S. dinarica, reported from the Berriasian-

Albian, is characterized by densely set verticils composed 

of a rather low number of laterals (4-10), and a skeleton 

composed of hyaline yellowish calcite (see Carras et al., 

2006). Due to these characteristics, S. dinarica is clearly 

different from the Maastrichtian specimens of the Zagros 

Zone. Salpingoporella turgida Radoičić, another Lower 

Cretaceous taxon with which S. pasmanica has been con-

founded, was transferred to the genus Morelletpora 

(Bucur et al., 2016, for details). With its articulated thal-

lus of barrel-shaped articles and distinctly larger size, M. 

turgida can easily be distinguished from S. pasmanica.  
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Microfacies and associations: S. pasmanica is observed 

in foraminiferan-dasycladalean wackestones to pack-

stones, referring to a soft substrate and very low water 

energy in a shallow protected lagoon. This can be in-

ferred from the association of agglutinated conical fora- 

 

minifera (Orbitolinidae indet., Gyroconulina, Dicty-

oconella), miliolids (among complex taxa as Broeckina 

sp., Spirolina sp., and others), and dasycladalean algae. 

Except the lack of alveolinids, and the presence of rud-

ists, this association can palaeoecologically be compared  

 
 

Fig. 3 Vertical distribution (total range) of selected taxa of larger benthic foraminifera and dasycladalean algae in  

the Tarbur Formation of the Mandegan section. 
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Fig. 4 Microfacies of Late Maastrichtian Tarbur Formation. a 

Bioclastic wacke-/packstone with large benthic foraminifer 

Loftusia sp. and dasycladale Salpingoporella pasmanica Ra-

doičić (transverse section, arrow and detailed view). Thin-

section Rt 177-1. Scale bars: 1.0 mm and 0.3 mm (detail, right 

below). b Bioclastic wacke-/packstone with large benthic 

foraminifera (Dicyclina? sp.), and dasycladalean algae Salpin-

goporella pasmanica Radoičić (arrow) and Salpingoporella? sp. 

with tilted laterals. 

 

with equivalent associations of the Paleogene (e.g., Vec-

chio and Hottinger, 2007, fig. 5) (Fig. 7), e.g., the so-

called “Spirolina facies” of the Mediterranean area (e.g., 

Sartoni and Crescenti, 1962; Radoičić, 1995; Fleury, 

1997; Barattolo et al., 2000). As a depth trend, the 

Mandegan section displays a shallowing upwards sedi-

mentary succession with the remarked association occur-

ring in the upper part. Amongst the Dasycladales we note 

the occurrence of Pseudocymopolia anadyomenea (El-

liott) (Fig. 8A-B), Pseudocymopolia? sp. (Fig. 8C), and 

other so far undetermined taxa. It is worth mentioning 

here that usually representatives of Pseudocymopolia are 

reported from more agitated external platform environ-

ments (Bucur, 1993; Barattolo & D´Andrea, 1990).  The 

foraminiferan association is diverse including (in alpha-

betical order) Antalyna korayi Farinacci & Köylüoglu, 

Broeckina sp., Cuneolina sp., Cuvillerinella cf. salentina 

Papetti & Tedeschi, Dicyclina cf. schlumbergeri Munier-

Chalmas, Dictyoconella complanata Henson, Dictyo-

conella minima Henson, Elazigella? sp., Fallotia aff. 

jacquoti Douvillé, Gyroconulina columellifera Schroeder 

& Darmoian, Loftusia harrisoni Cox, Loftusia coxi Hen-

son, Loftusia morgani Douvillé, Mississippina? bink-

horsti (Reuss), Minouxia sp., Nezzazatinella? cf. picardi 

(Henson), Neobalkhania bignoti Cherchi, Radoičić & 

Schroeder, Elphidiella? cretaceus (Pérébaskine) [= Ro-

talia cf. skorensis in Pirbalouti and Abyat, 2013, Pl. 1, 

Fig. 9), Omphalocyclus macroporus (Lamarck), Orbito-

linidae indet., Pyrgo? sp., Spirolina sp., Valvulina? sp. 1 

Sirel. It must be stressed, that not all the above listed taxa 

are co-occurring in the same sample. Some of the bio-

stratigraphic important larger benthic foraminifera ob-

served in the Tarbur Formation of the Mandegan section 

are shown in Figure 9.  

Stratigraphy: Based on larger benthic foraminifera [e.g., 

Loftusia ssp., Siderolites calcitrapoides Lamarck, Gyro-

conulina columellifera Schroeder & Darmoian, Om-

phalocyclus macroporus (Lamarck) (Fig. 9)], the Tarbur 

Formation of the Mandegan section is Maastrichtian in 

age (Schlagintweit et al., 2016, in press). Neobalkhania 

bignoti was originally described by Cherchi et al. (1991) 

from the Late Maastrichtian of Croatia. Besides, they also 

noted its occurrence in time-equivalent strata from 

Greece, leading Cherchi et al. (1991, p. 288) to conclude 

that N. bignoti represents “an excellent marker of this 

time interval” (see also Fleury, 2014, Fig. 3). In the 

Mandegan section, the first dasycladalean algae appear 

almost together with some larger benthic foraminifera 

such as Loftusia ssp., G. columellifera, and N. bignoti in 

the upper part of unit 1. In conclusion, a Late Maastricht-

ian age for the samples with Salpingoporella pasmanica 

is most likely. The occurrence of Pseudocymopolia ana-

dyomenea (Elliott) is also an indication for a Maastrichti-

an age (Elliott, 1959, 1970; Barattolo, 2002; Rashidi et 

al., 2013).  

The inventory and stratigraphy of Late Cretaceous (Tu-

ronian-Maastrichtian) Salpingoporella species is com-

piled in Figure 10 using data of Carras et al. (2006) with 

additional species Salpingoporella nicolacarrasi de-

scribed later by Radoičić and Conrad (2012). Following 

the assumption of Carras et al. (2006) that Salpingoporel-

la represents an exclusively Mesozoic taxon, the occur-

rence of S. pasmanica in the Late Maastrichtian of Iran 

represents the youngest representative of the genus. It is 

worth mentioning that this view is not unambiguous, with 

an extended range until the Paleocene-Eocene boundary 

(e.g., Barattolo, 2002). 
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Fig. 5 Salpingoporella pasmanica Radoičić, Late Maastrichtian Tarbur Formation of Mandegan section, Zagros Zone, SW Iran. 

a Longitudinal section. b-d, m Longitudinal-tangential sections. e-f Oblique sections. g-l, n, o Transverse sections, partly slight-

ly oblique. Thin-sections: Rt 89-2B (a-d), Rt 79-2 (e-f), SNSB-BSPG 2016 III-6 (g-o). 
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Fig. 6 Salpingoporella pasmanica Radoičić, Late Maastrichtian Tarbur Formation of Mandegan section, Zagros Zone, SW Iran. a 

Longitudinal section. b-c Oblique sections. d-e, n Tangential sections (partly oblique). f-h, j, l, m Transverse sections (partly 

slightly oblique). Thin-sections: Rt 113 (a) SNSB-BSPG 2016 III-8 (b-l, n), SNSB-BSPG 2016 III-3 (m). 
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Fig. 7 Schematic distribution of larger benthic foraminifera in the Eocene Trentinara Formation of Italy (based on Vecchio and 

Hottinger, 2007, fig. 5), and the Maastrichtian Tarbur Formation (examples; without scale). 1 Rotaliids (e.g., Rotorbinella), 2 

Siderolites, 3 Orbitoides, 4 Loftusia, 5-6 Orbitolinidae (5: Dictyoconella minima), 7 Gyroconulina, 8 Rhapydionidae, 9 Spiro-

lina, 10 Pyrgo?, 11 Broeckina. 5-7: Agglutinated conical foraminifera, 8-11: Porcelaneous foraminifera. Note the basinal faci-

es corresponds to the Gurpi Formation. 

 
 

Fig. 8 Some dasycladales associated with Salpingoporella pasmanica Radoičić. a-b Pseudocymopolia anadyomenea (Elliott), 

thin-sections BSPG IX 2016-8 (Rt 89), Rt 67-3. c Pseudocymopolia? sp., thin-section Rt 72. Scale bars 1.0 mm. 
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