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In order to study the Lower Cretaceous deposits’ coral fossils, the Baghin section was chosen and
sampled. This section consists of a sequence of green marl, limestone and shaly limestone deposits.
In this section, diverse groups of microfossils (orbitolinids, algae and ostracods) and macrofossils

(corals, echinoids, bivalves, brachiopods, gastropods,...) are present. The presence of diverse

collection fossils, especially large orbitolinid foraminifera indicated a favorable environmental
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the presence of platycopid and podocopid ostracods and corals confirm the shallow, warm, light and

suitable paleoecological conditions.

1. Introduction

Lower Cretaceous deposits in the Baghin section consist of a
succession of green marl deposits, limestone and shaly limestone.
Baghin section samples with 235 meters of thickness have been
systematically collected and analyzed. The lower boundary of
this section is placed on the red Jurassic sandstone deposits and
continues with marl, limestone and shaly limestone deposits and
finally ends by massive limestone. Baghin section deposits contain
different groups of microfossils and macrofossils.

The fossils group of Baghin area have been studied by many

researchers. For example, the species of Pygalus baghinensis and
Tetragramma basabensis have been reported from the study area by
Vaziri and Arab (2010 and 2013) respectively.

Arab (2009) introduced Neithea (Neithella) notabilis (Miister
in Goldfuss, 1833) from the non rudist bivalves of Tethys for the
first time in the study area, which according to Dhondt (1973) is an
indicator of a warm marine environment and shallow. In addition,
the ostracods have been studied by Rami (1387), Arab (1389),
Khosravi (1398).
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Baghin section deposits contain a considerable variety of corals
that are well preserved. The paleoecology of these coral genera with
the rich collection of microfossils (orbitolinid, algae and ostracods)
and macrofossils (corals, echinoderms, bivalves, brachiopods,
gastropods) indicates shallow depth and suitable environmental

conditions for organisms.

2. Research methodology

The study section consists of marl and limestone sequences, so
the sampling differs according to the lithology composition. The
limestone units have been sampled systematically and vertically
along the layers and prepared thin-section from limestone samples.
The sampling of marls was done systematically from the appropriate
depth (20 cm).

Coral samples were prepared based on the preservation of thin
and polished sections, and then the samples were photographed
using a digital camera with 24dpi magnification, and then using
the program PaleoTax/Measure (https://www.paleotax.de/measure;
Léser, 2021) according to the structure of corals and growth form.
Biometric and systematic identification of genera and species has
been done based on Loser (2016).

3. Discussions

Lower Cretaceous deposits in the Baghin section contain various
groups of microfossils (orbitolinids, algae and ostracods)
and macrofossils (corals, echinoids, bivalves, brachiopods,
gastropods,...). Orbitolinids are a very important indicator in fossil
group for the mid-Cretaceous Tethys shallow marine environments
(BouDagher-Fadel, 2018; Simmons et al., 2000; BouDagher-
Fadel et al., 2017; Schroeder et al., 2010). In other words, these
important Cretaceous foraminifera are indicators of age, depth, and

environment.

Orbitolinids identified:

Iragia simplex, Rectodictyoconus giganteus, Paleodictyoconus
actinostoma, Orbitolinopsis briacensis, Paleorbitolina
lenticularis, Paleorbitolina sp., Paleorbitolina aff. lenticularis,
Praeorbitolina cormyi, Praeorbitolina wienandsi, Praeorbitolina
sp., Mesorbitolina texana, Mesorbitolina sp.

Paleorbitolina lenticularis species is significantly abundant in
the lower to the middle section of the studied section, and Iraqia
simplex species is also seen at the end of the section. Mesorbitolina

texana species can also be seen from the middle of the section.

Other samples of foraminifera genera and species identified:

Torremiroella sp., Lenticulin sp., Istriloculina eliptica, Istriloculina
sp., Bollivinopsis sp., Marssonella turris, Vercorsella scarsellai,

Vercorsella arenata, Charentia sp., Nezzazatinella picardi,

Mayncina bulgarica, Hemicyclammina sp., ?Reophax sp.,
Cuneolina pavonia, Praechrysalidina sp., Mayncina bulgarica.
From the paleoecology, Charentia genus is epifaunal, Cuneolina
infauna land Nezzazatinella is semi-infaunal forms. Often the
simultaneous presence of epifaunal and infaunal foraminifers
occurs in shallow environments, the presence of calcareous algae
also confirms these cases due to living in shallow and bright

environments.

Erom the algae samples, the genera and species identified:

Permocalculus sp., Salpingoporella pygmaea, Salpingoporell
aff. dinarica, Salpingoporella sp., Boueina minima, Boueina sp.,
Terquemella sp., Deloffrella sp., Marinella lugeoni, Marinellas
sp., Cayeuxia sp., Comtocamplydon lineolatus, Torremiroella
hispanica, Neomeris sp., Montiella sp., Raikaella sp., Bakalovella

elitzae, Bakalovella sp., Arabicodium sp.

The ostracodsthe genera and species identified:

Cythereis sp., Pterygocythere robusta, Plarycythereis sp.,
Costacythere cf. entremontensis, Homocytheostracodsre sp.,
Veenia sp., Paracypris sp., Paracypris galopimi, Macrocypris
sp., Paracypris dentonensis, Cytherella sp., Cytherella parallela,
Cytherella concava, Paracypris mdaourensis, Paracypris galopimi,

Paracypris sp.

The corals the genera and species identified:

Actinastrea  goldfussia, Stelidioseris icaunensis, Stelidioseris
barranquiensis,  Connectastrea  sp.1, Connectastrea  sp.2,
Connectastrea sp.3, Eocolumastrea neuquensis, Eocolumastrea
magna, Eocolumastrea gortanii, Ovalastrea caryophylloides,
Dimorphastre lorioli, Eugyra cotteaui, ?Eohydnophora picteti,
Holocystis bukowinensis, Cryptocoenia dubia, Stylina tubulosa,
Meandrastrea sp., Montlivaltia landereri, Montlivaltia obconica,
Rayasmilia  sp., Trochophyllia discus, Trochophyllia  sp.,
Angelismilia angelisi, Brachycoenia minor.

The controlling factors of corals include warm water, shallow
depth, light and oligotrophic conditions. The necessary conditions
for the growth of corals are suitable temperature between 18 and 35
degrees Celsius, suitable depth, and normal water salinity between
18 and 38 per thousand.

The paleoecology of the studied section corals, accompanied by
a rich collection of microfossils (orbitolinid, algae and ostracod)
and macrofossils (corals, echinoderms, bivalves, brachiopods,
gastropods,...) indicates the shallow depth and suitable

environmental conditions. It is for the growth of organisms.

4. Conclusion

Lower Cretaceous deposits in the Baghin section have a significant
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expansion and thickness and rich in different groups of microfossils
and macrofossils. The presence of identified foraminifera, ostracods,
and corals confirms the Aptian age. Large benthic foraminifers
indicate a shallow, warm, light, and oligotrophic environment. The

presence of benthic foraminifera and the absence of planktonic

113

foraminifera indicate the shallow depth of the sedimentary basin.
The diversity and abundance of different groups of macrofossils
and microfossils along with the identified species of corals in the
section of the study confirm the warm and shallow environment

that rich in nutrients and oxygen.
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Figure 1. Geographical location and accessible roads of the study

section (After Bakhtiari, 2009).
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098 S Olge 4 S dmn o b pate 010555 5 bdid )l
wli S e 8,5 08T (b0 Sl Laoes s 535 5 e Sl o Lo o) S
BouDagher-Fadel, 2018; Simmons et al., 2000; BouDagher-) =S & J""‘
& Ol 05,y opl ‘Jf;_: Ol 4 (Fadel et al., 2017; Schroeder et al., 2010
s Laen 5 )5 ¢ 31 et ls anl S
BouDagher-) e S b ey 51 g 03 gutomn b 45 48T 855 01 0505 o
S 9 i) aal S a1y s g5 O bl (Al o L (Fadel., 2018
(Simmons and Williams, 1992) tfazils
s & (Boudagher-Fadel et al., 2017) 0l,&an 5 Jii- Sls 5 sl 4
ST 55 ods LS e i 5 (54203 8 i sl il
Ailacd 8 )3 oslizal 35 m le g (sl B 01T 0 8 56,508
52T g 5 oS GBS L e LS L)) Ol p05ss e o
.(Douglass, 1960) sl 3L obys i3 8
odaal Slsld oyl slacSaT K o8 gl 1 2o saeSaT K
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Order: Scleractinia Bourne, 1900
Superfamily: Actinastreoidea Alloiteau, 1952
Family: Actinastreidae Alloiteau, 1952
Stelidioseris Tomes, 1893
Type species: Stelidioseris gibbosa Tomes, 1893
Stelidioseris icaunensis Orbigny, 1850
(fig. 4, pl-1., fig. B)

*1850 Prionastraea icaunensis— ORBIGNY, (2), p. 93
1926  Astrocoenia bernensis f. sphaeroidalis — DIETRICH, p. 92, pl. 6, fig.
2,pl. 7, fig. 5, pl. 10, fig. 2, 3
1933 Astrocoenia guadalupae Roemer 1849 — WELLS, p. 74, pl. 5, fig.
11-13
1964 Actinastraea cf. urgonensis (Koby, 1896) — MORYCOWA, p. 20
2012  Stelidioseris retifera (Stoliczka, 1873) — LOSER, p. 23, fig. 2.4-2.6
2013 Stelidioseris whitneyi (Wells, 1932) — LOSER, Fig. 3d-f
2020 Stelidioseris icaunensis (Orbigny, 1850) — LOSER, MENDICOA &
FERNANDEZ MENDIOLA, p. 221, Figs 3a-c
b g JSE L ST s g el STk e SIS 1 o —
ol il b it b a5t ol 1 ol Ko )8 b glap s 5 sonls b
oy o Dl S P35 & L;Lau:;..» Ll e YE G S lap s sl
S sred ety Gl by s 0655 oy S5 slas o slalipe
o)l ISl 5,05 55 S5 5l cAitd g 24 50U S LalalSsyls
sloml JY 5l 51 2ol 5 Sk 03540 L s G s 5 &S50

Al 0305 OLaS Y Jad o slal g o
22058 750 655 o oI5T (5SS 5 ad s ST Ll 2SS —

walllas 5y5n o (D) bl s (S

Cytherella parallela, Cytherella concava, Paracypris mdaourensis,
Paracypris galopimi, Paracypris sp.
sdaze SYs s .ol (Loeser, 2016) 554 oll s Ol 0 duanb e
A& esls c,é}: (Loser et al., 2021; 2019; 2018; Loser, 2000, 2010, 2018a,b)
4 03l gl gy 5l ecpl by bl el a5 4 S| ISl atal ) (g duail &7
03l 5 0F L asl gl 5, YV 0T, 45" (Loeser, 2016) 3 53 go o3lizul 4l (sl
b S 53 0528 (latals Glyls oS dimes plaze (oo b Sloos S L)
2 el 53 Ok e (Lesl gl 5 aesl b)) (guaih Comdpe (ol s
ol b glasid (K5 050)505,808) (lblon )z sl S5y ol
.(Loser, 2021)
o T T B P P 0. & [N WA [P PN | PR
Rlae oS G S5 LS S Jb s sde plene 4SS S5
2 125 el OS5 68 55 o5 ol L ph e
WLl s 3145 5 SV S bl e oty (slaosls plal p bass S
13 35 gm 03linel 5 Szt 51 ol o slal Cas 5
b5 emax (SIS oo b elmin (LS &5 ks cclmax
Aol cod « eSS S m SIS ks omin ‘J:ef)ﬁ S S
cosipe oS 15 sd (@l LSS O e sl s e Yo S S
Ol o 53 p st 31Ux5 sEPLA o35 (S W Y 58 (6 dlols erd
dL
Wl 5 Sy s )bT slaesls
cod (5,8 03100 ldie s VL 5 o 2eS imin—max ¢ bas ;S o5l slaws
Aol S i b eVOlas Ol 5 ¢ (L) gl 5SSl
.J!
(Do 5 4w 5 5 addllan 350 2 5l Sl o 5o 551 (5 S s

Wl g5 A

b ol VU sl Sl 6500 (S 6,3 peas B NU (sl ) @isas s suas (A Stelidioseris icaunensis (Orbigny, 1850) - &

Fade

Figure 4. Stelidioseris icaunensis (Orbigny, 1850), A) Top view. B) Graphic image from the top view. Scale bar

10mm

Table 1. Measurements of SBUK-B30-1.

SBUK-B30-1 s, &ajlul =) Jsur

n min-max S cv s
ced 3 1.42-1.58 1.51 0.08 5.4 1.43-1.60
clmin 5 0.85-1.19 1.03 0.15 15.3 0.87-1.19
clmax 6 0.97-1.62 1.24 0.29 23.8 0.95-1.54
septa 5 14-24 20.40 391 19.1 16.48-24.31
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Superfamily: Cyclolitoidea Milne Edwards and Haime, 1849
Family: Latomeandridae Fromentel, 1861
Genus: Dimorphastrea D’Orbigny, 1850
Type species: Dimorphastrea grandiflora Orbigny, 1850
Dimorphastre lorioli Koby,1989
(fig. 6, pl-2., figs. F, G)

*1898 Dimorphastraea lorioli- KOBY, p. 72, pl. 17, fig. 1, 1 a, 4
1925  Synastraea bellula Orbigny 1849 — CORROY, p. 310, pl. 8, fig. 3
1989  Olgastraea bohemica sp. n. — ELIASOVA, p. 115, pl. 2, fig. 1, pl.
3, fig. 1
1995  Fungiastraea mirabilis (Hackemesser 1936) — LOSER & RAEDER,
p. 48
S e Slacas; 53 45 el (5 5 il Lo ST 1 6155 2o g —
S osba Sl it ¥ U YF 1 laliw sl s Ol bl ..,\314:.’le
S bl 5 ladite el Sl Gty o Y 5edlS S e 4 el pls
3 e dad Sl a5l 3525 e 3L b b slao )l Y51 S
1 Do 58 dilocks m oS™ sl U b S5 )15 3505 w8 o 4l
3 Sl Y5l )l 03 &l s glalis B [CPRUIRUS RS-

lodd 0315 QLY J g 5o slal 5,105 550yl 5
St sl p S5 Lyl Iy Slor slasin b o 5la TSty —
(D) Gl i s (Ol candl ) 655 0 o8 sl 0T B ol (S

anlllas 3550 By s

Superfamily: Cladocoroidea D>Orbigny, 1851
Family: Columastreidae Alloiteau, 1952
Eocolumastrea Loser & Zell, 2015
Type species: Columnocoenia bucovinensis Morycowa, 1971
Eocolumastrea magna Prever1909
(fig. 5, pl-1., fig. H, pl-2., figs.A, B)
*1909 Leptastrea magna n. f. — PREVER, p. 94, pl. 6, fig. 8
1993 Columnocoenia ksiazkiewiczi Morycowa 1964 — BARON-SZABO,
p. 158, text-fig. 5, pl. 3, fig. 1
1999  Columnocoenia ksiazkiewiczi Morycowa, 1964 — BARON-SZABO
& GONZALEZ LEON, p. 473, fig. 3 a
2013  Placocolumastrea affinis (Hackemesser, 1936) — LOSER, p. 93, fig.
2.5-2.6
2021 Eocolumastrea magna (Prever, 1909) — GARBEROGLIO, LOSER
& LAZO, p., Fig. 6
b S8 cd S L8 el 5 e Sk sl IS (sl seogi —
o Ma IS 40 5 it o101 S 0 L8 gl 4 53 el b 45 1 4
ledd 0513 QLAY Jgdor )3 slal .l Jae YP B YY 0 b Slias
J6y s (&S0 (b udbl o sl VL T 6 o 5V 5SS —
LD 655 0 e 5 (Bl il B (6 5k o sr) 2L 5 (Ol (il ) L
23 (Dol Gy s 6 o o5l =) 555 5 as e (Sl by
andllas 550

%
o,

oa

o 235 (B YU 6ls 51 & 505 e (A (Eocolumastrea magna Prever 1909 -8 S

Sk Vo el ols VL bl 5l 4 sl

Figure 5. Eocolumastrea magna Prever 1909, A) Top view. B) Graphic

image from the top view. Scale bar 10mm.

Table 2. Measurements of SBUK-B -121-2.

SBUK- B -121-2 (5, Ssjlu1-Y Jgi

SBUK- B -121-2 n min-max s cv pts
ced 10 2.96-4.57 3.55 0.44 12.5 3.10-3.99
clmin 11 1.88-3.64 2.98 0.54 18.2 2.43-3.52
clmax 10 3.19-4.28 3.75 0.39 10.5 3.36-4.15
sd 3 23-26 24.0 1.73 7.2 22.26-25.73
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o

F’”

%7\“'

e Vo elde Sl 8 YL Gl 5l 4 e 63K s 525 (B YL sl 1 & 505 s (A Dimorphastrea cf. lorioli Koby, 1989 - S

Figure 6. Dimorphastrea cf. lorioli Koby 1989, A) Top view. B) Graphic image from the top view. Scale bar

10mm

Table 3. Measurements of SBUK- B-87.

SBUK- B-87 (slas ;S o511 - st

n min-max n s cv uts
ced 15 5.62-10.28 7.82 1.57 20.0 6.25-9.39
w 1 1.31 1.31 - - -
crd 7.20-10.53 8.81 1.21 13.7 7.59-10.02
septa 24-30 27.16 2.04 7.5 25.12-29.20

531 p s 4 el 056 g S bt O, el (ke (slaest
YO Jsl 4 o 5 s Job S dn laas > Cnl Soslae Jsb 5 |
Sl pammial Wl S5 adle Sl 35 5 55 1 )Y S 8 5l s
Sl sl s bd sl Sl (Sas Syl wln K L bl
S s ISl ol 05155 8 L S50 Jals s adle 5 Wigd oy
Sl gy p A el D) S s A gy o 4 LS I s s
b Jlaal 5 &S S 0yl das o K5 BY b |y K551 Juol ide
S 1, r}:;»};j;bslf)d&)f\ iyl s el IS ¢ 55 5]
03> Ol F Jgd s slal Ll oyl e 3l CJB & BINCES IR P ARNIEE

Lol
G5 (Olgd Qb)) 55 0 e 51 T b VL el 3 SFWS1 0 —

asdllae 550 5 5o (0 T) bl

Superfamily: Stylinoidea d’Orbigny, 1851
Family: Stylinidae d’Orbigny, 1851
Stylina de Lamarck, 1816
Type species: Stylina insignis de Fromentel, 1861
Stylina tubulosa Goldfuss,1829
(fig. 7, pl-3, figs. D,E)
Astrea tubulosa — Goldfuss, p. 112, pl. 38: 15
Stylina valfinensis — Etallon, p. 64/464
Placocoenia bulgarican.sp. — Toula, p. 82, pl. 6: 1
bl Sl 58 Yl IS bl sy S5k 5SSl o —
c)wgbl»&i5\,::..»le)\al.al:.;u.c,..»lquL@;T)l:;'-LA}:),Mu;é

,'\J;x;,,d,,,:o\iu,,»@J}\gﬁ.@lﬂ@}ﬁ&umﬂd@

e Ve e 15 YU 6l 316508 580 sems (B VU slas 1 @ ges _p sea (A Stylina tubulosa (Goldfuss,1829) -v |

Figure 7. Stylina tubulosa (Goldfuss,1829), A) Top view. B) Graphic image from the top view. Scale bar 10mm
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SBUK- B-31-1¢ B33-2 (slacs S o)1l -F Js
Table 4. Measurements of SBUK- B-31-1, B33-2.

SBUK- B-31-1 n min-max I s cv pts
ced 5 4.00-5.44 4.88 0.71 14.6 4.16-5.60
clmin 7 2.62-3.01 2.83 0.13 4.8 2.69-2.97
clmax 6 3.15-3.81 3.46 0.28 8.1 3.17-3.74
septa 6 21-24 22.50 1.64 7.3 20.85-24.14

Y58 sl (i S ghyls el 5 Ol e 6K ol Sdwegi —
Lﬁfﬁf}b}jﬁzﬂéé)bu&L&ﬂ)é};@}#h%ﬂ‘@‘ﬂ)})
b 45 Az oite 5 olad Uy pel K 08 (Dl i iz S50

Superfamily: Misistelloidea Eliasova, 1976
Family: Rayasniliidae Loser, 2022
Rayasmilia Loser,2022

Type species: Rayasmilia salvata Loser, 2022

Shls Sl Gl it 5ol S Sl Glaast 2 &S S 55 (o )Y 5
Wl Sl @V adl s dizn 35T bap gz ool Ol s ad 5 gl S
b lnlS s ot s Mo 3587351003 25 gl b ISl 5005 ¢ Il

Rayasmilia sp.
(fig. 8, pl-3, fig. G)
1981 Peplosmilia fromenteli Angelis d’Ossat 1905 — Turn$ek & Mihajlovic,

gt 55 sbal .ol a1l S 5061 .l g1y Yo oI 573505 5 42 5 Colo [ p. 23, pl. 21, fig. 1-6

Llodds esls OLES O 1996  Peplosmilia fromenteli d’Angelis d>Ossat, 1905 — Baron-Szabo &

adlllan 350 5 3 (0D ol i p BT WS — Steuber, p. 15, pl. 7, fig. 4

Sl 51 6503 3 5ams (B YL gl 3l 305y g5 (A Rayasmilia sp.—A S
ek Ve el Yl
Figure 8. Rayasmilia sp., A) Top view. B), Graphic image from the top

view. Scale bar 10mm.

SBUK- B-153-4 (slacs ;S o511 =0 J st
Table 5. Measurements of SBUK- B-153-4.

n min-max I S cv pts
cmax 1 15.29 15.29 - - -
cmin 1 15.57 15.57 - - -
septa 1 59 59.0 - - -
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Rl S SN, 020535 355 3 SIS O 035 5 g ol £33 )
3 o)l Sz Caliea (slaos £ Jlsl 3 5 g 58 Sl gy a5 oS (5655
andllon 3y 90 B 3 BObr e okd olulis ot & ol yon 4 (glo,l Kawid o
S o b 1) 035 03| 5 (B slse 1 LE e S 65 0S5 0 8 Lae
3590 S Slo sl Ky 3 Slo sl Swt s slaos & s 5 ool o ¢ 53

Wl A5 D5k 5 i s L3 K00 canllae

L
3555 g s BB Sl 5 S bl B 03 ) el S slasig
Al o Kot gs 5 sl Kinzyy Caliiee slaos S 51 5li w5 03
el S Sl o Ol sl B3 (S5 bt aadllae ) 50 2 5 51 Sl o 4 saee
3 oAl 010505 oo 4 a5 b e o0 LS Gle (AT 53 Bdas (ol
PO B [ - SV RCONIPL T NG | PV R RPN U- R WV Lo P LY SN
5 Gl S B3 68 o Sl 3 5 01 g0 gl

Plate 1

A. Actinastrea goldfussia, Transverse polished

C. Connectastrea sp.1, Transverse polished

E. Connectastrea sp.2, Transverse polished

F. Connectastrea sp.3, Transverse polished

H. Eocolumastrea magna, Transverse polished

Corals assemblage recovered from the Aptian sediments of the Baghin section.

B. Stelidioseris icaunensis, Transverse polished

D. Stelidioseris barranquinensis, Transverse polished

G. Eocolumastrea neuquensis , Transverse polished
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Plate 2

Corals assemblage recovered from the Aptian sediments of the Baghin section.

A. Eocolumastrea magna , Transverse polished

B. Eocolumastrea magna, Transverse polished

C. Eocolumastrea neuquensis, Transverse polished
D. Eocolumastrea gortanii, Transverse polished

E. Ovalastrea caryophylloides, Transverse polished
F. Dimorphastrea lorioli, longitudinal polished

G. Dimorphastrea lorioli, Transverse polished

H. Eugyra cotteaui , Transverse polished
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Plate 3

Corals assemblage recovered from the Aptian sediments of the Baghin section.

A. ?Eohydnophora picteti, Transverse polished
B. Holocystis bukowinensis., Transverse polished
C. Cryptocoenia dubia, Transverse polished

D. Stylina tubulosa, Transverse polished

E. Stylina tubulosa, Transverse polished

F. Meandrastrea sp., Transverse polished

G. Rayasmilia sp., Transverse polished

H. Trochophyllia discus, Transverse polished

L. Angelismilia angelisi, Transverse polished

[Scale bar 10mm]
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