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Borelis sp., Borelis melo curdica, Neorotalia
viennoti, Discorbis sp., Tubucellaria sp.3.,
Triloculina  tricarinata, Dendritina  rangi,
Peneroplis sp., Meandropsina iranica, Pyrgo sp.,
Valvulinid sp., Triloculina trigonula, Elphidium
sp.1., Meandropsina anahensis.
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Operculina sp., Operculina cf. complanata,
Operculina  complanata, Elphidium sp.,
Lepidocyclina sp., Spiroclypeus blankenhorni,
Spiroclypeus sp., Nephrolepidina tournoueri,
Miogypsina sp., Ditrupa sp., Nephrolepidina sp.,
Nephrolepidina marginata., Planorbulina sp.,
Valvulinid sp., Nephrolepidina cf. tournoueri,
Austrotrilina  howchini, Discorbis sp., Kuphus
arenarus, Tubucellaria sp.3, Pyrgo sp.
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Elphidium sp., Valvulinid sp., Austrotrilina
howchini, Discorbis sp., Kuphus arenarus,
Peneroplis sp., Peneroplis farsensis, Peneroplis
thomasi, Peneroplis evolutus, Peneroplis cf.
evolutus, Favreina sp., Dendritina rangi, Spirolina
sp., Neorotalia viennoti, Borelis sp., Tubucellaria

sp.3., Elphidium sp.14., Miogypsina glubulina,
Bigenerina sp., Pyrgo sp.

Laursen a5 530 o jlad ez 09 J3lae 055 L 0pl
Miogypsina- Elphidium sp. 14- ) .5, (2009) et al.
e vatw 5 (Peneroplis farsensis Assemblage Zone
835 2 o 2 688 s 4 e el 3STT
Borelis melo 45,8 555 5 ojlads b s samms
i as saze ol o (L5, 5 s L) curdica

s g 0313 S ST
S WA/ Cuales 510555k o) T oolod (Jgd o
w6 S5 i V) oo g aals 528 e YVFO L

AL e ) T



G9linms (e (s ol dll 3 36 pado 53259 o> «£)l3 0B ¥F

Ehrenberg etal.,) col s 5l o 20 Miogypsina s amolw oS w8l s Sy sl o ilan g,

(2007 > s Spiroclypeus blankenhorni as 8 5L s

wbd)y&f)dbu@uus%uﬁj‘@fYﬁ
Elphidium sp.14; (= ‘Miogypsina sp.; Sample no.146 (. ‘Operculina complanata; Sample no.29 (_ ¢Nephrolepidina sp.; Sample no. 46 (&)
¢Nephrolepidina tournoueri; Sample no. 26 (¢ *Austrotrillina howchini; Sample no.37 (¢ tPeneroplis farsensis; Sample no.57 (& ¢Sample no.135

-Meandropsina iranica; Sample no.204 (s .Borelis melo curdica; Sample no.212 (¢ ¢Spiroclypeus blankenhorni; Sample no. 10 (¢



YV alme (2190 b o 3ol g olow 095w aBl (g JU 50 (6 lows] wijluo (owlidh pgr 4y 93 9 (6,155 iy Conmn

Srrug s ivpsdoapoepy
Dopunsy rdo.

RPN T i

dn srpeaogr

N s Fpdosaus g

1 dx mouppydys

PAPOAD SO SpTOI0ue

prossons rpdossun, g

L

s suppoady
de

s -3;!3“

s DUNTAPERCT
%

rprunyary rppdoseus g

JAEROUITIR T PuPsdao s dary

s wurpsdoro sdony

1dx

PR 4D Ty
de

a8 aRaiy
() -

s

“dx

M DG MO RNy
< @

ONTLONVS | ZEE

lllllllll

iR

A.‘ .‘ | , M1 .m
| \‘ ‘ﬂ

ERAANAEAANREERZS

X EE R NN IR I I E AR X AR IR U IR AT ANTITIVIRAIARIIITIRXIRKRAIAN

o B4
TR

allm ". 1

LB L] Lt = {3

ﬂ 1 b

{ b

[ 1! '.|. Il ,_
e

---------

SSHN I DIH L (X C iRl i e P R AR S IR I I Y S A A A A X SR N R X I PRI DU A A AN IITIVIRAIARIIIINRRIRKRARAN
HNOZOTH m _ ~ _ P~
NOLLVI¥O4 § i oeasVy
aovis| UeIESpmg uerueymby uemey) Ioddn
sanyas QUODOIA] JOMO] oua003110 10ddN)
WHLSAS Areniag,

.""‘E-';:
Masl

Pt
Vb e
ity
:.a
i,
4r

Seale

0m
o

IG5 (Sl 5 Gidg Gelel s slaw 0 5S GuaBlE (i L8 golase] Wil Few) gaings) ¥ JSE




G9linms (e (s ol dll 3 36 pado (6 239 > <513 0B YA

Archaias asmaricus- Archaias hensoni - :£ osle—d 39392

Miogypsinoides complanatus Assemblage Zone
9 K gy 9 bl 3 e 4 D35 b
S5 54

Miogypsina- Elphidium sp. 14- Peneroplis :0 o slo (39393
farsensis Assemblage Zone

2153 s L dap 53 (ST e 4 055 0L !
Borelis melo curdica- Borelis melo melo ¥ o sl (39393

Assemblage Zone
15 3y Ly aan 53 I3 e 4 D5k
23 (s b 5= Oy Ol 5 g5 b Bl Ll
35 GolomaT W3l 5 axils 15wl 45 e 5 oo K5
G805 Ghle 53 &8 Jlo 3 el 035 (6,108 o gy
I 3 el Wil 5 atils H,8 Gae Cand )3 4 >
&—::JJ&:[-&QLAJJ).&;—M‘ n}_“_;)l.l_?...)}_mj
D Gas oS iy &K 5 0l 08 B (e S
3 03503 18 gy 4 £ 50 (SoleT L3l
Slgtomd 3 oyl 65 518 )y ol (L s
I 55 0l di5Lu Oliomen 5 Llazils Sl 3 46 o Gros
SeS 0s U L 0Ly al 53 el 0353 518 g
«(Ahmadhadi et al., 2007) ., 15 o > S
I L PV P B B NS 3 POy N TN
5 BLEST Ol 53 il o I gy sl 5 K5
S 5 0L g a3 Ll o IS,
ouj)ajuc_(,ﬂﬁ.up@ Ods o Js s
N oI55 Dy Calins (F JS2) I
5l ol 58 B 5 e g 5 O b

’j}'&@abj}‘w)wﬁ&jg?‘)\i\« ot:_:-u;.a.w

ol P g2 42 2O
e S35 01333 93 8 55 (S50 0113035,

Al ils (6 s S sl S 3 Sl S5 s oYL

8 2 8 ~
§ 8 5 @
315"
Tang - e Bulfares|
Parsi - 19
Tatg -  Nayab
31°00° a
Tang - e Band
Kuh siah
30'45 Tar(g - ¢ BibI Narjes ‘
Kuh-¢ Siah 130° 54' 8/92°N, 50° 35' 34/37"E

Tang-eBibi Narges 30042’ 14'N,50° 18' 04'E

Tang-eBand 30°50° 27"N, 50° 13' 32°E
Tang-eNayab 31°03' 27°N, 50° 02' 40°E
Parsil9 31°05' 00°N, 49° 54' 48°E

Tang-eBulfares

31°10'44°N,49° 56' 03'E

Biozonation

Borelis melo curdica-Borelis melo melo=7 | A-Kuh-e Siah

4 B-Tang-¢Bibi Narges
W—wm:."f‘—""ﬂk‘_
Peneroplis farsenensis=5
C-Tang-eBand

D-Tang-eNayab

E-Tang-cBulfares

F-Parsil9

BoldS (o ot suls Boldd LLE Ldljaa coad go (it Sk
s S5 a5 (o (o S8 (slgsdsm L sbiw 8 S (il sl gosm
(V¥4 ilan) Gl &5 5 V4 el oly bl &



YA salme (219 b T Gl g ol 095 Bl (5 S 50 55kl W3l (ouilih gy 4y 23 9 (65 Ay Canmn 3

- 0508 5 | htal By gy 05 ) ES2DIS L)
Cp e Il SIS 5 L) A ol 5 (0528
o) L GIsaadST| ) O s 5 2 0 52 il 3

(F JSK8) sl e oyl
ol OB sy 1SCis 10+ psu 3 i (S99 b oskusy -
35 =5 5 55N 010555 5 (Vb e ol
LB 558 SIS b (skiw) & (gls oyl L Lisl oo
Slres ;5 ol e 4y O giennle) V0 (0 52meS 5 A sike
) e (O gl I gla g i wD) VY 5 (DS

)9
255 010555 S5 o Fge Jalse op ege 31 SO

(50 3 s R )3 iy 5 el ) sb 4 &S ol
Hallock ) &l 8" W 5 5 (Hottinger, 1997) T lds
L (2001) Pomar .c—.l ,li% 3t (& Glenn, 1986
Croabsos gl osaaaly Ol g jleslan|
Pl 03 ST iy 2 55

513 5> s :(Euphotic biota) 33 5 41 4iwlg DISg>g0-)
(Sl Dl 2 0 IS 0 s 0350 5me 3 534S
Colas leT 5o g ool Ges S . yls 5 4 ol
L ag ol il ;e ¥ B Y Yy e g e L5 F
i 5315 U Y gmans 457 8555 559y 53 013130555
i (13 (e e Taud g, L 5 Tacud s IS
.(Romero et al., 2002 <Leutenegger, 1984) s 5% s
S e A 8 55 ko O30, )
N Bdes ol LS o (S5 Gas oS sl 5o 5 L
5oy aail Ul 3 (50555 Sy o Sk
Clablove wisT slesT 55 4y 4 03,05 b b Sl men
[(Beavington-Penny & Racey, 2004) .S

Sl S 53 Olyla0 9,y ol (=55 (Hallock, 1981)
Wl 3 5 e il GEUE Julpe 4 6l S
ROMEr0 et ) s ls Ko v 5 i (oS Coale (g 58
Sl slaslis 51 ol,ls055, Jds en 45 .@l., 2002
@lolid plal i sd o o guims Lz (S5LSL 1
Gl 23 S L2155 T (opwy Lames 5 baojlast ) )
(O JSKa) Cnl 4 T 15 e 3 g0 andllan 3550 5 o
St Dl 228 U2 LS 0y oo o e

)‘ -\..SJL.F LSJLQ.«JT .\J)Lﬂ BE)

S

D 03 ol T 5l 53 Sls g gn SUST bl
(Logan, 1959) «S')La pds L OT auwslin 5 andllas 5 40
Pl ode T s 4 Soglize (6 85 b oyluct ) aw

oyl ol FE—f+ psu b33 Jbog (S39d 03l =)
odzmy IG5, 0110555 €0 550D 01050, lul »
Spiroclypeus (Lepidocyclinids Operculina .
A S 2aST (ol 5 5 b e Ol o slros =
013059y plow dm S 5 0 5 015130595 e s
S SN Y o)l slaeylust 535 .35 5 0 jaieia
SN Y 6 lets (0508 s SKwIS b | ital 3
S NS ke |
SN L) ¥ ol Y058 s
5 (Osmng) o O ynd oo 0t s U1y ST 555,
a5 (0555 0t sl ST 1) F o jles
(& JSK8) dzan U s Je i (65 5 o me anllas 5 ) o

5l p Lo sy plite—00 psu (Gygw b oyl Y

5 (O e

Borelis (Miliolids) ; $du 5 0115054, 55 e
Ol 333, 8 —a Lasis (Peneroplis 5 Dendritina
‘5)}_«;)3 BOI‘E|ISJ:BJ ah'\f-’-:r'ﬁ: d)}‘j}}%)ﬁ Q‘)‘JQ}))

ol ooyl 5y Al ol (S5 & 5B sl s



Gobisd e (sl ably 5o pado G139 (e £33 B30 DY

T e

,.‘ 13

ol 058 Bl s L9 s pe slaeslad 55 0 IS

MF2: Planktonic foraminifera peloidal nummulitidea bioclastic (w :MF1: Planktonic foraminifera bioclastic wackestone (Sample No0.40) (_aJl
¢MF3:  Bioclastic rudolite/coral  lepidocyclinidae  flaotstone-rudstone  (Sample  No.44) (s ‘wackestone-packstone  (Sample  No.10)
tMF5: Imperforate foraminifera ooid grainstone (Sample No.110) (& :MF4: Bioclastic lepidocyclinidae floatstone (Sample No.46) (o
*MF7 : Bioclastic perforate imperforate foraminifera wackestone-packstone (Sample No.38) (g ¢MF6: Peloidal packstone (Sample No100) (,
MF8: Bioclastic peloidal imperforate foraminifera (+ tMF8: Bioclastic peloidal imperforate foraminifera packstone-grainstone (Sample No.186) (-
MF10: Mudstone with (3 @MF9: Sandy bioclastic neorotalia-miliolid wackestone(Sample No.160) (s ¢packstone-grainstone (Sample No.150)

MF11: Stromatolitic boundstone(Sample No0.214.5) (, :bioclaste(Sample No.130)
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Introduction

The Asmari Formation is one of the most prolific reservoirs in southwest Iran. It was deposited on a carbonate
platform that was developed across the Zagros Basin. Biostratigraphic zonation of the Asmari Formation was
first established by Wynd (1965). Recently, Laursen et al. (2009) and van Buchem et al. (2010), based on the
foraminifera associations calibrated with strontium isotope stratigraphy, introduced a new biozonation for the
Asmari Formation. Some recent published research on palaeoecology and biostratigraphy of the Asmari
Formation are: Laursen et al. (2009), Vaziri-Moghaddam et al., (2010), van Buchem et al. (2010), Mossadegh
et al. (2009), Rahmani et al. (2009) and Allahkarampour Dill et al. (2012).

Discussion

The thickness of the Asmari Formation in the study area is about 214.5 meter. 23 genera and 20 species of larger
foraminifera have been identified in the studied section and based on their distribution, 3 foraminiferal
assemblages are identified. The assemblage 1 corresponds to the biozone 3 (Lepidocyclina- Operculina- Ditrupa)
of Laursen et al., (2009; Tablel) and suggests a Late Chattian age. Assemblage 2 represents the Miogypsina-
Elphidium sp. 14- Peneroplis farsenensis Assemblage Zone with the Aquitanian age (biozone 5 of Laursen et al.,
2009). Biota of Assemblage 3 is correlated with Borelis melo curdica - Borelis melo melo Assemblage Zone of
Laursen et al., (2009) and is attributed to the Burdigalian. The distribution of larger foraminifera appears to have
largely depend upon light, salinity, temperature, substrate and water turbulence (Romero et al., 2002).

Salinity: According to distribution of diverse biota in the Asmari Formation, 3 different lithofacies identified that
have been deposited under different salinity conditions in marine environment. The first one is normal water
salinity microfacies (34-40 psu) and includes MF1 to MF4 which are characterized by diverse large benthic
foraminifera (e.g. Heterostegina, Spiroclypeus, Neorotalia and Miogypsinoides) (Logan, 1959). The second one
has water salinity between 40 to 50 psu and comprises porcelaneous benthic foraminifera (miliolids, Peneroplis,
Dendritina and Borelis) and includes MF7 and MF8. The third one deposited under salinity more than 50 psu and
represent by MF9 to MF 11 which form a higher percent in the sequence with low diversity of porcelaneous
benthic foraminifera.

Light: Based on the light-dependency of particular organisms, a number of zones can be recognized in the Asmari
Formation ranging from euphotic, mesophotic, oligophotic and aphotic (Pomar, 2001).

Nutrients: Nutrient supply is a basic palaeoecological control on biotic communities. Nutrient gradients in marine
environments are classified as: oligotrophic, mesotrophic, eutrophic and hypertrophic (Hallock, 2001; Mutti &
Hallock, 2003; Pomar et al., 2004). The Asmari Formation in the study area was mainly deposited under
mosotropic to oligotrophic conditions.

Carbonate grain associations: The Asmari Formation in kuh-e Siah anticline formed in the inner, middle and
outer carbonate ramp setting. Three faunal grain assemblages (foramol, foralgal and nannofor), based on skeletal
structure, lifestyle, light and available nutrient, were defined for the Asmari Formation.

The main components in MF1 comprise planktonic foraminifera and fragments of Mollusca shells. The
abundance of planktonic foraminifera and absence of photosymbiont bearing taxa suggests deposition in the
aphotic zone of an outer ramp setting that could be interpreted as a nannofor association (Mateu-Vicense et al.,
2008). The marked occurrence of the large benthic foraminifera along with corallinacean red algae in MF2-
MF4 could be interpreted as a foralgal association (Pomar et al., 2004; Wilson & Vecsei, 2005), deposited in
the oligophotic to mesophotic zones of a middle ramp setting during the Late Chattian times. The main
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biogenic components in MF6-MF10 are a foramol association (Lees & Buller, 1972; Mutti & Hallock, 2003),
related to the euphothic zone of an inner ramp setting during the Aquitanian to Burdigalian times.

Results

This study led to identification of 23 genera and 20 species of benthic foraminifera in the Asmari Formation
in the Kuh-e-Siah anticline (north of Dehdasht). Based on the distribution of foraminifera, 3 assemblage
zones are recognized. The Asmari Formation at the study area is Late Chattian — Burdigalian in age. Based
on skeletal associations (especially large benthic foraminifera and coralline red algae) the following
palaeoecological factors are recognized for deposition of the Asmari Formation in the study area including:
water salinity of 34psu to more than 50psu, tropical to subtropical environments; oligotrophic to mesotrophic
conditions and grain associations of foramol, foralgal and nannofor.
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