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Abstract. during micropaleontological investigations on the lower cretaceoussuccessions of the tirgan Formation in Kopet-dagh sedimentary basin, somenew achievements are yielded. in this regards, the first occurrence of Bispi-
raloconulus serbicus Schlagintweit, Bucur & Sudar in close association with Tor-
remiroella hispanica Brun & canérot is reported for the first time from theupper Barremian of Kopet-dagh sedimentary basin (ne iran). the biostrati-graphic investigations were carried out on a 197.5 m thick gelian stratigraphicsuccession cropping out along the tirgan Formation located 35 km southwestof Shirvan town. this study reviews the palaeogeographical distribution andage of Bispiraloconulus serbicus Schlagintweit, Bucur & Sudar and Torremiroella
hispanica Brun & canérot along the northern tethyan margins and extends itspalаeobiogeographical existence.
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Апстракт. Микропалеонтолошка истраживања доњокредне сукцесијеформације Тирган у Копет-Даг седиментационом басену (СИ Иран) супружила нове податке. С тим у вези, први пут је у седиментима горњегбарема документован Bispiraloconulus serbicus Schlagintweit, Bucur & Sudarу асоцијацији са Torremiroella hispanica Brun & canérot. Биостратиграфскаистраживања су обављена на стратиграфском профилу gelian (Форма -ција Тирган) укупне дебљине 197,5 m који је откривен 35 km југозападноод града Shirvan. У раду је дата ревизија палеогеографског распро -страњења и старости фораминифера Bispiraloconulus serbicus Schlagin-tweit, Bucur & Sudar и Torremiroella hispanica Brun & canérot дуж северногобода Тетиса.
Кључне речи:
Бентоски фораминифери,
доња креда, Формација Тирган,
Копет-Даг басен, Иран.



introduction in iran, the fundamental differences in the cru -stal character and age of basement consolidationallow three major structural units to be recognized,separated by ophiolite-bearing sutures (StöcKlin,1968). other criteria such as structural style, the ageand intensity of deformation, and the age and natureof magmatism are used to subdivide these majorzones into smaller elements. the three major unitsand their main constituents are as follows (Fig. 1): 

1) the southern unit, with a crystalline basementconsolidated in precambrian time, platform-typepaleozoic sediments and younger deposits. this unitcomprises the zagros fold belt; 2) the central unit, interpreted as an assemblageof marginal gondwana fragments, originally unitedwith the main continent and separated from thenorth (eurasian) continent during the paleozoic. in Mesozoic times, these fragments were de-tached from gondwana and attached to eurasia(StöcKlin, 1968). during the late cretaceous theyrejoined the gondwanic afro-arabia. this unit com-prises central iran and the alborz; 

3) the northern unit, markedly separated fromthe central unit by ophiolites of the north iran su-ture. the continental crust includes remnants ofmore or less cratonized, former (paleozoic) oceaniccrust possibly that of the palаeotethys. the northernunit represents a marginal strip of the hercynianrealm of central asia, broadly overlapped by thealpine realm. it was deformed and largely consoli-dated by strong early cimmerian and late alpinefolding (StöcKlin, 1968). the northern unit com-prises the South caspian depression and the Kopet-dagh range.this study aims at presenting new results ofbiostratigraphic investigations of the lower creta-ceous tirgan Formation in the Kopet-dagh (neiran). data obtained from the gelian stratigraphicsuccession has revealed new information on the agedating and palaeogeographical distribution of Bispi-
raloconulus serbicus Schlagintweit et al. (2019) and
Torremiroella hispanica Brun & canérot (1979).
A brief comparison of cretaceous
deposits in different parts of iranthe most complete cretaceous sections in northiran are found in the Kopet-dagh range on the bor-der of iran and turkmenistan. the rocks consist ofmarine shales, marls, limestones and sandstones.the sequence reaches a thickness of more than3000 m and seems to represent all major parts ofthe lower cretaceous strata (aFShar-harB, 1994). inthe alborz mountains and farther south, cretaceouslimestones and marls are widely distributed but thesections are less complete. elsewhere, unfossilifer-ous red clastic basal beds, which in the ravar-dar-band area, northern Kerman province, containconsiderable amounts of gypsum, frequently initiatethe cretaceous sequence and are followed by lime-stones and marls of different ages. the oldest ma-rine beds are orbitolina-bearing  limestones (thetiz-Kuh Formation of the alborz, “orbitolina lime-stone” in general), which are conventionally re-garded as aptian-albian but may include stages asold as Barremian and as young as cenomanian. anunusual shale facies reaching great thickness andcontaining very rare cephalopods represents the
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Fig. 1. The subdivisions of structural zones of Iran (Abbreviations:
KD, Kopet-Dagh; Al,Alborz; MZT,Main Zagros Thrust, ZA, Zagros;
MAK,Makran; ZB, Zabol-Baluch). Studied area is marked by yellow
star (After PourSolTAnI & PE-PIPEr, 2015 with minor revision). 



Barremian-albian in the Biabanak area of centraliran (StöcKlin & Setudehnia, 1991). with the excep-tion of the Kopet-dagh area mentioned above, de-tailed stratigraphic studies of the upper cretaceousdeposits have been carried out only in a few limitedareas such as the central alborz, tehran, Jandaq, es-fahan and Kerman areas. detrital limestones, reeflimestones, marls and shales prevail. however, themarine sequences are frequently interrupted byconglomerates, red beds, sedimentary gaps and un-conformities and the sections vary in detail overshort distances, reflecting the unstable conditionsof the sedimentary environment during the initialphases of the alpine orogeny. considerable dis-agreement among different interpretations regard-ing stratigraphic importance of the fauna has so farmade unreliable regional correlation and that is whythe consistent stratigraphic subdivision of the up -per cretaceous strata needs to be established. theStratigraphic terminological committee (Stc) ofiran has recommended not introducing any formalstratigraphic names for the upper cretaceous strataof alborz and central and eastern iran until more re-gional information becomes available to clarify thesituation, in compliance with this recommendation(StöcKlin & Setudehnia, 1991).
Previous studies the first report of Torremiroella hispanica is car-ried out by Brun & canérot (1979) from the upperBarremian of Spain. after years two reports bySchlagintweit et al. (2013) from the upper Bar-remian-early aptian of central iran and by Bucur etal. (2018) from the upper Barremian-(?) early apt-ian of Kopet-dagh sedimentary basins. But the firstand only record from Bispiraloconulus serbicus iscarried out by Schlagintweit et al. (2019) from Ber -riasian of Serbia (table 1).

geological settingin iran, lower cretaceous shallow-water sedi-ments occur in different main structural zones:Kopet-dagh (ne iran), zagros (Sw iran), centraliran (center and Se) and alborz (n and part ofnw). the Kopet-dagh (or Koppehdagh, Kopeh -dagh) mountain range represents a ne-trending,about 650 km long and about 200 km wide, activefold belt at the border between iran and turk-menistan, east of the caspian Sea. this sedimentarybasin is located in the northeast of iran and southof turkmenistan as an intracontinental basin. itwas formed on hercynian metamorphosed base-ment at the Sw margin of the turan platform andis composed of about 10 km of mostly conformablyMesozoic and tertiary sediments (mostly carbon-ates) (taherpour-Khalil-aBad et al. 2013). thesesediments were deposited in a marginal sea of thenorthern tethys ocean, one of the so-called peri-tethyan basins that became closed with the sutur-ing of northeast iran to the eurasian turanplatform resulting from the convergence betweenthe arabian and eurasian plates (taherpour-Khalil-aBad et al., 2013, 2017).this tectono-sedimentary basin has been formedafter post collision extensional period with a highamount of terrigenous sediments influx to the basinin a relatively short time span, known as KashafrudFormation (late Bajocian – late Bathonian; taheri,2009). in this point of view, a new cycle of sedimen-tation has been started from the late Bajocian andmore or less continued until the pliocene. the mainnon-marine sedimentation phase, especially in east-ern Kopet-dagh occurred in the late Jurassic to earlycretaceous (Shurijeh Formation) composed of red-dish sandstone and conglomerate in relation to thelate cimmerian movements.  the study area is located in the northern Kho-rasan province (Sw of Shirvan city), northeast iran
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table 1. the occurrence and report of Torremiroella hispanica and Bispiraloconulus serbiacus from other localities.



(Fig. 2). the locality can be reached by taking theroad from Mashhad city to Shirvan city. after 25 kmfrom Shirvan city, it is accessible in the left side ofthe road near the gelian village (n 37°15´07´´,e 57°54´59´´). the studied samples are from thelower cretaceous Sarcheshmeh Formation refer-ring to the Sarcheshmeh village in the western partof the Kopet-dagh (ne iran). a sequence of grey marls and pencil-shales withsubordinated orbitolina-bearing limestone interca-lations, conformably overlie the tirgan Formationthroughout the Kopet-dagh ranges. the Sarchesh-meh Formation is everywhere overlain by the San-ganeh Formation. the contact is marked by apersistent key bed of coquina limestone that con-tains upper aptian ammonites considered as top ofthe Sarcheshmeh. the thickness increases fromsome 100m in the southeasternmost Kopet-dagh tomore than 500m in the central Kopet-dagh. am-

monites and rich microfauna indicate aptian age(StöcKlin & Setudehnia, 1991).the Sarcheshmeh Formation in the studiedstratigraphic section is mainly composed of marl,shale, marly limestone and limestone. these strataare rich in benthic foraminifera as well as calcareousalgae, bryozoans, bivalves and echinoids. the echi-noid levels in the studied stratigraphic section arerich in echinoids.the studied samples are taken and studied fromthe lower cretaceous tirgan Formation referring tothe tirgan valley in the eastern central Kopet-dagh(ne iran). the name of the tirgan Formation, intro-duced by aFShar-harB (1969), applies to a litho -stratigraphic unit of bedded, partly oolitic andor gano-detrital limestones occurring throughout theKopet-dagh mountain range. the reference section islocated near the village of Jowzak, about 55 km westof Bojnourd. due to their erosional resistance, the
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Fig. 2. location of the lower Cretaceous stratigraphic section studied in Gelian village, Kopet-Dagh sedimentary basin, nE Iran.



limestones of the tirgan Formation make up themountain peaks in the Kopet-dagh whereas themarls and sandstones form the valleys. For the east-ern part of Kopet-dagh, aFShar-harB (1969) indi-cated a thickness of 50 m and less for the tirganFormation, but in the type area, the thickness isabout 700 m. the tirgan Formation conformablyoverlies the Shurijeh Formation, siliciclastic sedi-ments that were deposited in fluvial-terrestrial de-positional settings (MouSSavi-haraMi & Brenner,1992; MouSSavi-haraMi et al., 2009), and underliesthe Sarcheshmeh Formation. the lithology of thetirgan Formation includes oolitic, partly fossilife -rous (e.g., orbitolinid limestones), partly marly lime-stones, and marls allowing further differentiation ofthe formation. the lower cretaceous formations ofthe iranian part of the Kopet-dagh, including thetirgan Formation, were described in detail by aF-Shar-harB (1994).the study area is located in the northern Kho-rasan province, ne iran, an area where several out-crops of the cretaceous Shurijeh, tirgan, andSarcheshmeh formations are present. the localityfrom which the samples containing Torremiroella
hispanica Brun & canérot and Bispiraloconulus ser-
bicus Schlagintweit, Bucur & Sudar were collected isnamed ‘‘gelian stratigraphic section’’ (Fig. 3), lo-cated about 35 km southwest of Shirvan. at thegelian stratigraphic section, the tirgan Formationis about 197.5 m thick and is exposed with both theunder- and overlying formations. the stratigraphicsetting of the gelian stratigraphic section and its im-pact on the lithostratigraphic subdivision of theKopet-dagh in ne iran is discussed later in thispaper.
Materials and methodsthe material comprises 237 specimens fromwhich the prepared thin-sections have been deter-mined systhematically. all of the studied rock sam-ples which were collected by the authors as well asthe related thin sections are housed in the repositorysystem of the geological Survey of iran and geo-sciences research center, ne territory, geoscienceMuseum (gSinet, zinat hasanzadeh collection).

Systematic paleontology

class: Foraminiferea d’orBigny, 1826
order: loftusiida KaMinSKi & MiKhalevich, 2004 (inKaMinSKi, 2004)
Suborder: loftusiina KaMinSKi & MiKhalevich, 2004(in KaMinSKi, 2004)
Superfamily: loftusiacea Brady, 1884
Family: ?choffatellidae Maync, 1958
Subfamily: pseudochoffatellinae loeBlich & tappan,1985
genus: Torremiroella Brun & canérot, 1979
Torremiroella hispanica Brun & cAnérot, 1979pl. 1, figs. a-b, d, e, g-h, j-k; pl. 2, figs. h, j, k-m

1979 Torremiroella hispanica nov. gen., n. sp.; Brun &canérot, 311–335, 6 pls.2013 Torremiroella hispanica Brun & canérot; Schlagin-tweit et al., 272–279, 2pls.2018 Torremiroella hispanica Brun & canérot; Bucur etal., 13–33, 11 pls.
description: according to MiKhalevich (2004, p.257): “Test is elongated, with early planispiral part

followed by uncoiled rectilinear one, wall with imper-
forate epidermis and very coarse, large irregular pro-
jections from the septa can partially fill the chamber
and questionably could be considered as endoskeletal
structures, aperture terminal, irregularly cribrate in
the uncoiled part, unclear in the earlier planispiral
one” (Fig. 4).

remarks: according to MiKhalevich (2004, p.257): “The presence of strange endoskeleton (neither
pillar nor other structural elements) possibly makes
this genus the intermediate between Pseudochoffatel-
idae and Spirocyclinidae. The coarse wall obviously
obscures the position of initially areal aperture of the
planispiral stage if it is disposed close to the base.” ac-cording to Schlagintweit et al., (2013) irregularaberrant tests in Torremiroella is reported in robus-
toconus, Bostiairregularis and Anchispirocyclina .after Bucur et al. (2018), it is the second report fromthe Kopet-dagh sedimentary basin in northeasternpart of iran. For more information on the measureddimensions and parameters see table 2. 
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Fig. 3. Stratigraphic column of the Tirgan Formation in the Gelian stratigraphic section.



geographical distribution: Spain (torre Miroarea), iran (central iran and Kopet-dagh sedimen-tary basins) (table 1 & Fig. 5).
Sample numbers: tr.11, tr.102, tr.112, tr.113,tr.123, tr.124, tr.164, tr.207, tr.209a.
Age: late Barremian of Spain (Brun & canérot,1979), late Barremian–early aptian of central iran(Schlagintweit et al., 2013) and late Barremian – (?) early aptian of Kopet-dagh (Brun & canérot, 1979)(also recent study) sedimentary basins of iran. 
Associated fauna and flora: incorporated bio-clasts include mainly benthic foraminifera such as

Balkhania balkhanica, Bispiraloconulus serbicus,
Charentia cuvillieri, Dictyoconus? pachymarginalis,

Glomospira sp. cf. G. watersi, Iraqia simplex, Istrilo-
culina sp., lenticulina sp., Mayncina bulgarica, Mayn -
cina sp., Miliolids, Melathrokerion valserinensis,
nautiloculina bronimanii, nautiloculina sp., novale-
sia sp., orbitolina sp., orbitolinopsis sp., Palorbitolina
lenticularis, Praechrysalidnia infracretacea, Praeor-
bitolina cormyi, rumanoloculina sp., Scythiolina sp.,
Torinosuella penereopliformis, Triloculina sp., Ver-
corsella sp. cf. V. arenata, Vercorsella sp. and calcare-ous algae such as Acicularia sp., Actinoporella
podolica, Arabicodium sp., Bakalovaella elitzae, Bou -
eina sp. cf. B. pygmaea, Boueina houchesttetri, Bouei -
na minima, Boueina moncharmonti, Boueina sp.,
Cayeuxia sp., Clypeina solkani, Clypeina sp. aff. C. sul-
cata, Clypeina sp., Coptocampylodon sp., Deloffrella
quercifoliipora, Iranella inopinata, Juraella bifurcate,
Kopetdagaria sphaerica, Marinella lugeoni, Permo-
calculus innopinatus, Permocalculus minutus, Permo-
calculus sp., Pseudoactinoporella? iranica, rajkaellasp., russoella sp., Salpingoporella muehlbergii, Salp-

ingoporella sp., Suppiluliumaella sp. and Trequ -
emella sp. the most important orbitolinid taxa are shownin plate 4. 
class: tubothalamea pawlowSKi et al., 2013
order: loftusiida KaMinSKi & MiKhalevich, 2004
Suborder: orbitolinina KaMinSKi, 2004
Superfamily: pfenderinoidea SMout & Sugden, 1962
Family: hauraniidae SeptFontaine, 1988 emended
Subfamily: amijellinae SeptFontaine, 1988 emended
genus: Bispiraloconulus Schlagintweit, Bucur &Sudar, 2019
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Fig. 4. A schematic image of Torremiroella hispanica Brun &
CAnéroT (1979). The redrawn image is done from the type-species
introduced by Brun & CAnéroT (1979).

table 2. dimensions (in mm) of Torremiroella hiapanica Brun & canérot from central iran and Kopet-dagh sedimentary basins com-pared with the Spanish type specimens.



Bispiraloconulus serbicus SchlAgintweit, Bucur

& SudAr, 2019pl. 1, fig. i;  pl. 2, figs. a-f; pl. 3, figs. a-d
2019 Bispiraloconulus serbicus gen. et sp. nov.; Schlagin-tweit, Bucur & Sudar, 98–106, 4pls.

description: according to Schlagintweit et al.(2019): “Test large, centimeter-sized, with arborescent
morphology. The initial part consists of a small spire
of about three chambers, the first one slightly eccentric
positioned, later chambers rectilinear, uniserial arran -
ged. Test most likely differentiated into an elongate to
bent main stem without side branches from which lat-
eral branches arise in the adult part. The branches are
located in different planes. The an gle of branching
ranges from about 50° to 90°.Transverse sections are
roughly circular. The septa are thin (th ickness: 
0.03–0.06 mm), microgranular-micritic and convex in
test growth direction. They are pierced by multiple tiny
foramina distributed along the entire surface. The di-
ameter of the foramina corresponds to the thickness of
the septa. Peloids, ooids (up to 0.55 mm in diameter)
and other bioclasts are attached to the septa by means
of columnar micritic elements or excrescences” (Fig. 6).

remarks: this is the first report of Bispiraloconu-
lus serbicus (Schlagintweit et al., 2019) from the upperBarremian of the Kopet-dagh sedimentary basin in

northeastern iran. previously,Schlagintweit et al. (2019) re-ported the holotype of thisfauna from the Berriasian ofSerbia. this could be the sec-ond record of this specieswhich can widen the knownpaleobiogeogra phic distribu-tion of this form in the north-ern tethyan re alm. For moreinformation on the measureddimensions and parameterssee table 3.
geographical distributi -

on: Serbia (eastern Serbia;Schlagintweit et al., 2019),iran (Kopet-dagh se dimenta -ry basin “recent study’’) (table1 & Fig. 5).

Sample numbers: tr.13a, tr.15, tr.103, tr.112,tr.123, tr.125.
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Fig. 5. Geographic occurrences of the benthic foraminifer Bispiraloconulus serbicus SChlAG-
InTwEIT et al. (2019) and Torremiroella hispanica Brun & CAnéroT (1979) (source: free maps
of GinkgoMaps.com).

Fig. 6. A schematic image of Bispiraloconulus serbicus SChlAGIn-
TwEIT et al. (2019). The redrawn image is done from the type-
species introduced by SChlAGInTwEIT et al. (2019). Abbreviations:
ep.: epiderm network, se.: subepidermal network, c.f.: septa, s.:
cribrate foramina.



Age: Berriasian of Serbia (Schlagintweit et al.,2019), late Barremian of Kopet-dagh sedimentarybasin of iran.
Associated fauna and flora: incorporated bio-clasts include mainly benthic foraminifera such as

Balkhania balkhanica, Charentia cuvillieri, Debarina
hahounerensis, Dictyoconus sp., haplophragmoidessp. cf. h. jokowski, Istriloculina sp., lenticulina sp.,
Mayncina bulgarica, nautiloculina oolithica, Mela -
throkerion valserinensis, nezzazata isabellae, no-
valesia sp. cf. n. product, orbitolina sp., orbitolinopsissp., Paleodictyoconus sp., Palorbitolina lenticularis,
Praechrysalidnia infracretacea, rumanoloculina sp.,
Sycthiolina sp., Torremiroella hispanica, Vercorsellasp. cf. V.arenata and some calcareous algae such as
Acicularia sp., Actinoporella podolica, Arabicodiumsp., Bakalovaella elitzae, Boueina sp. cf. B. pygmaea,
Boueina houchesttetri, Boueina minima, Boueina
moncharmonti, Boueina sp., Cayeuxia sp., Clypeina
solkani, Clypeina sp., Coptocampylodon sp., Delof-
frella quercifoliipora, Iranella inopinata, Juraella bi-
furcate, Kopetdagaria sphaerica, neomeris cretacea,
Permocalculus minutus, Permocalculus sp., Pseudo -
actinoporella? iranica, russoella sp., Salpingoporella
muehlbergii, Salpingoporella sp., Salpingoporella sp.,
Suppiluliumaella sp. and Trequemella sp. the most important orbitolinid taxa are shownin plate 4. 
results and discussionMicropaleontological investigations are carried outon the tirgan Formation rock samples in the gelianstratigraphic section. during these rese arches, hu geamount of biocontents (i.e., benthic forami nifera andcalcareous algae) are found and described in details(which are published by the first author). in the mean-

time, these fauna and flora arehighly diversified within thesesuccissions. By this research,the giant agglutinating benthicforamini fera Bispiraloconulus
serbicus Schlagintweit, Bucur &Sudar and Torremiroella his-
panica Brun & canérot are re-porting from the upperBarremian and the upperBarremian-early aptian respectively in inner plat-form carbonates of northeastern iran. this is a re-vision of the age dating of Bispiraloconulus serbicusSchlagintweit, Bucur & Su dar, who originally reported(Schlagintweit et al., 2019) the species from the Berri-asian of Serbia. it extends the age of this fauna fromBerriasian to upper Barremian time span.
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Резиме

Bispiraloconulus serbicus SchlAgintweit,
Bucur & SudAr, 2019 (арборесцентни
бентоски фораминифер) и
Torremiroella hispanica Brun & cAnérot,
1979 из горњобаремског
седиментног басена Копет-Даг (СИ
Иран) и њихове палеобиогеографске
ревизијеНајкомплетнија сукцесија доњокредних седи -мената у северном Ирану је откривена у Копет-Даг басену дуж границе Ирана и Туркменистана.Изграђена је од глинаца, лапораца, кречњака ипешчара. У овом раду је приказан први налазкрупних бентоских фораминифера Bispiraloconu-
lus serbicus Schlagintweit, Bucur & Sudar и Torremi -
roella hispanica Brun & canérot из горњобаремскихи горњобаремско-доњоаптских седимената севе -роисточног Ирана. На стратиграфском профилу gelian (Форма цијаТирган), који се налази 35 km југозападно од градаShirvan (координате: n 37°15´07´´, e 57°54´59´´), изсукцесије укупне дебљине 197,5 m је узоркованоукупно 237 узорака у којима је утврђена богатаасоцијација бентоских форами нифера и кречња -чких алги.  Бентоски фораминифер Torremiroella hispan-
ica је први пут описан од стране Brun & canérot(1979) у седименатима горњег барема Шпаније.Након више година, документован је у горњо -баремско-доњоаптским седиментима централ -ног Ирана (Schlagintweit et al. 2013) и Копет-Дагседиментационог басена (Bucur et al. 2018). Крупни аглутинантни фораминифер Bispi-
raloconulus serbicus је први пут пронађен и опи -сан у седиментима беријаса Србије (Schlagintweitet al. 2019). У раду је дата ревизија старости
Bispiraloconulus serbicus Schlagintweit, Bucur &Sudar до ку ментованог у горњобаремским седи -ментима Ко пет-Даг басена (СИ Иран). На овајначин је ста рост ревидирана у распону беријас-горњи барем.
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Plate 1. a–b, d, e, g–h, j–k: Torremiroella hispanica Brun & canérot, c, e, f: ?reophax sp., i: Bispiraloconulus serbicus Schlagintweit,Bucur & Sudar. a, e. Juvenile specimens, b, f, j, k. oblique section, i. transverse section, white arrows displaying subepidermal net-work, c, d. oblique section, g. transverse section, h. oblique transverse section, thin microcrystalline membrane enveloping theprotoconch (black arrows). Scale bars: a-d, k. 2 mm, e, g-h, j. 1 mm, f. 2.5 mm, i. 1.5 mm. thin section number in repository system:a. tr.11, b. tr.209a, c. tr.112, d. tr.113, e. tr.113, f. tr.125, g. tr.102, h. tr.102, i. tr.103, j. tr.102, k. tr.123. 
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Plate 2. A–f: Bispiraloconulus serbicus Schlagintweit, Bucur & Sudar, g, i, p: ?reophax sp., h, j, k-m: Torremiroella hispanica Brun & canérot,
a. longitudinal section (in a and f the probable side branch cutting place is shown by arrow), b. Magnified view of the wall with epiderm(e) and subepidermal (se) are shown by black arrows, c, d. oblique section with two chamber, the 1st and 2nd whorls are shown by whitearrows, e. longitudinal section, f. oblique section of a fragment showing branching which possibly branch has been broken, h, j, i, n, q.oblique sections, m, p. Juvenile specimens, o. oblique section with four chamber, g, k. oblique section. Scale bars: a, n. 3 mm, b. 0.5 mm,c-d, i, k-l, o. 2 mm, e-f. 0.8 mm, g, q. 1.5 mm, h, j, m, p. 1 mm. thin section number in repository system: a, b. tr.125, c, d. tr.13a, e. tr.112,f. tr.15, g. tr.102, h. tr.112, i. tr.209a, j. tr.112, k. tr.124, l. tr.164, m. tr.207, n. tr.133a, o. tr.115, p. tr.203, q. tr.205.
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Plate 4. a: Praeorbitolina cormyi Schröeder (thin section tr.195), b: Dictyoconus? pachymarginalis Schröeder (thin section tr.139),
c: Palorbitolina lenticularis BluMenBach (thin section tr.139) index taxa in late Barremian and early aptian limestone of the tirganFormation, Kopet-dagh sedimentary basin, ne iran.

Plate 3. a–d: ?Bispiraloconulus serbicus Schlagintweit, Bucur & Sudar, a–b: focused on the wall of the taxa (the focused part is shownby a rectangle in fig. c, in fig. a the indet. benthic foraminifera is located in the wall thickness (shown by arrow) and in fig. b theshape and location of apertures are shown by arrows. in fig. d the whorls are shown and numbered. Scale bars: a-b. 0.5 mm, c-d. 2.5mm. thin section number in repository system: tr.123. 




