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Abstract

In this study, for the first time depositional conditions, sequence stratigraphy and elemental geochemistry of the Taleh Zang
Formation with Paleocene to Lower Eocene age in the Kermanshah province (Kaboutar Bala section) have been evaluated. In
this section, the Taleh Zang Formation conformably overlies the Amiran Formation and is overlain by the Kashkan Formation
with a disconformity surface. Field and microscopic studies led to recognition of six microfacies within the succession. Gradual
microfacies change, the absence of calciturbidites and lack of extensive barrier reefs with considerable thickness, confirms a
carbonate ramp. Sequence stratigraphic studies led to the identification of one-third order depositional sequence which includes
TST and HST facies association. The lower boundary of this sequence, specified as type Il and the upper boundary with
evidences of subaerial exposure is type I. The maximum flooding surface (MFS) is determined with bioclastic coral
corallinacea floatstone/rudstone microfacies of proximal middle ramp. The results of geochemical analysis of major elements
(Ca, Mg) and minor elements (Sr, Na, Mn and Fe) indicate that the original carbonate mineralogy is aragonite and diagenetic
system is semi-close to open system. Trend of elements changes along this stratigraphic section shows that in the HST
sediments, the amount of Sr is decreased, while Fe and Mn are increased due to more meteoric diagenetic effect.
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Introduction

The Taleh Zang Formation is part of Lower Paleogene
(Upper Paleocene—Middle Eocene) in the Lorestan zone of
Zagros basin (Aghanabati 2010). At the type locality, this
formation conformably overlies Cretaceous beds of marl and
siltstone belonging to the Amiran Formation and is overlain
by the Kashkan Formation with an unconformity (Aghanabati
2010). The thickness of the Taleh Zang Formation is very
variable, as in some areas, this formation is absent and the
Kashkan Formation directly overlies the Amiran Formation
(Rajabi et al. 2011). In this paper the carbonate deposits of the
Taleh Zang Formation in the Kermanshah province
(Kaboutar Bala section) have been studied for the first time.
The previous study of the Taleh Zang Formation in the
Kermanshah province are focused on the biostratigraphy and
also the components of this current study is different from

other sections in the Lorestan zone (such as the absence of
larger benthic foraminifera e.g. nummulitidae, alveolinidae
and discocyclinidae and presence of corals and algae). So in
this research for the first time depositional conditions,
sequence stratigraphy and elemental geochemistry of the
Taleh Zang Formation in the Kermanshah province
(Kaboutar Bala section) have been evaluated.

Material & Methods:

For the present study, one surface section of the Taleh Zang
Formation in the south of the Kermanshah region (Kaboutar
Bala section) has been studied. The section measured a total
thickness of 65 m and consists of limestone, dolomitic
limestone, dolostone and minor amount of marl. During the
fieldwork studies, 33 rock samples from carbonate deposits
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(limestone and dolostone) have been taken for petrographic
studies. In order to differentiate ferroan and non-ferroan
calcite from ferroan and non-ferroan dolomite in thin
sections, the staining method of Dickson (1965) was applied.
According to the methods of some researchers such as Haq et
al. (1987) and Posamentier et al. (1988), depositional
sequences were recognized. Elemental geochemistry analysis
were performed form 12 samples of carbonates at the
geochemistry laboratory of Shahid Beheshti University, Iran.

Discussion of Results & Conclusions

Based on the field and petrographic studies, the microfacies
and depositional environment of the Taleh Zang Formation
were recognized. This formation in the Kaboutar Bala section
have been made of six microfacies which occur in four facies
belts. The tidal flat sediment is composed of dolomicrite with
ranging in size from 4 to 16 um and contain silt-size quartz
grains. Many researchers believe that dolomicrite forms
during very early diagenesis in supratidal to intertidal
environments (e.g. Sibley and Gregg 1987; Adabi 2009). From the
shoreline towards the seas, the lagoon facies belt consists of
two microfacies; bioclastic benthic foraminifera peloidal
wackestone, and bioclastic benthic foraminifera dasycladacea
wackestone to packstone. The lack of marine biota and
abundant components of restricted biota (such as miliolids
and dasycladacea), represent a restricted conditions in the
lagoon environment (Bachmann and Hirsch 2006; Adabi et al.
2015; Kahsnitz et al. 2018). Barrier facies belt is composed of
coral boundstone microfacies with limited lateral extension.
The main components of this microfacies are only corals. The
dominance of coral colonies indicate a high energy

environment in the barrier facies belt (Vescogni et al. 2016;
Ghafari et al. 2017). The open marine facies belt includes coral
floatstone and bioclastic coral corallinacea
floatstone/rudstone microfacies. The common coral debris
may have derived from erosion of pre-existing coral colonies
(in the barrier facies belt) by currents and/or storms
(Roozpeykar and Maghfouri Moghaddam 2015; Shabafrooz et al.
2015). Gradual microfacies change, the absence of
calciturbidites and lack of extensive barrier reefs with
considerable thickness, confirms a carbonate ramp .

Based on the sequence stratigraphic studies, one
depositional sequence was identified in the studied sequence.
The lower boundary of this sequence is located at the base of
the formation and specified as type Il. The upper boundary
with evidences of subaerial exposure and the presence of
siliciclastic Kashkan Formation specified as type I. The MFS
is determined with bioclastic coral corallinacea
floatstone/rudstone microfacies belonging to the proximal
middle ramp.

Geochemical analysis in limestone parts of the formation
including Ca (37.57-39.25%), Mg (0.25-1.3%), Sr (964—
1833 ppm), Na (65-160 ppm), Mn (161-421 ppm) and Fe
(281-2107 ppm), and their variations indicate that the
original carbonate mineralogy is aragonite and diagenetic
system is semi-close to open system.

Variation trends of elements along the stratigraphic
column shows that the amounts of elements in the TST and
HST are different from each other. Generally in the HST
sediments, the amount of Sr is decreased, while Fe and Mn
are increased due to more meteoric diagenetic effect at this
part of the sequence.
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MF1 Dolomicrite

MF4 Coral boundstone

MEF5  Coral floatstone

MF6 Bioclastic coral corallinacea floatstone/rudstone

NW Tk

MEF2 Bioclastic benthic foraminifera peloidal wackestone

MF3  Bioclastic benthic foraminifera dasycladacea wackestone/packstone
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Aol S5 5 LBl ens Lol 5 LS S ConlS 4
dibe gl 85 la B sl eslinal L sy 0 K
L) lis LS S 5 0l e (al 5 5K (o
(Adabi and Rao 1991; Adabi 2004; > S L.t |y Lol S

Adabi and Asadi Mehmandosti, 2008; Adabi et al. 2010)
(Y 5 ) sladsis)

EA Y

s 5
Dl ety S slaKin 55 (o8 5 ool ols a5
(Vincent et o wlaKw ol sla S5y il gl (s
LS L Ol s as aosle S Lol cla SIS al. 2006)
eSS (A) S ST ol sdas sba (s e
S5 slald ia (LMC) 5005 oS 5 (HMC)
claaallhe lul 6o Lacle S 4yl ub JIs

St Sl Sils slaal s U clewy 3155 5

Y aS o os KAl djle el 53 T Lolis 5 Kla 5 o j2eS (o iy ol jod 4 3 5 ool ols Ol i -V Ui

Sample Ca Mg Sr (ppm) Na Mn Fe Sr/Na Sr/Mn 1000 IR

No. (%) (%) (ppm)  (ppm)  (ppm) (Sr/Ca) (%)

1 K-0 39.08 0.33 1754 77 194 281 22.77 9.04 448  3.75
2 K-6 3821 0.98 1315 80 270 749 16.43 4.87 344  2.63
3 K-14 3783  0.37 1833 65 161 503 28.2 11.38 484 322
4 K-18 383 0.76 1825 160 202 577 114 9.03 476  3.56
5 K-26 39.14  0.25 1658 74 228 355 224 7.27 423 384
6 K-36 39.25  0.73 1526 76 175 762 20.07 8.72 3.88 2.87
7 K-43 37.57 1.3 1359 120 421 2107 11.32 3.22 361 412
8 K-48 39.13 1.04 964 153 406 1909 6.3 2.37 246  5.66
Max 39.25 1.3 1833 160 421 2107 28.2 11.38 484 566

Min 3757  0.25 964 65 161 281 6.3 2.37 246  2.63

Average 3856  0.72 1529 100 257 905 17.36 6.98 396 3.70

YL’;}':S J:Jf)’ &}ﬁdﬁ -\3}\..« ‘_;UAC,..:A‘,S‘,:)A L@Tﬁ:liu Jﬁkﬂ"wﬁﬁs L@j«ﬁ.ﬁ a‘,«hﬂgg}_}w‘,‘o\:& Q'mﬁ—" d}-‘?/

Sample Ca (%) Mg Sr Na Mn Fe Mg/Ca IR

No. (%)  (ppm)  (ppm)  (ppm)  (ppm) (%)

1 K-30 21.86 9.95 408 294 793 5008 0.45 5.07
2 K-54 18.69 9.95 561 508 833 6169 0.53 6.38
3 K-58 20.44  10.45 473 275 847 5724 051 5.43
4 K-64 20.79 10.57 482 297 823 5823 05 4.96
Max 21.86 10.57 561 508 847 6169 0.53 6.38

Min 18.69 9.95 408 275 793 5008 0.45 4.96

Average  20.445 10.23 481 343 824 5681 049 5.46

«(Rao 1991) Lila—uli 033,55 lacSalK o (1991
Adabi and Rao ) Ol 535 3w 25 5 ST gl Sal K
Adabi and ) #3115 5L «(Zohdi 2007) Soyals a5l (1991
Adabi et al. ) oLJgs L3 5 (Asadi Mehmandosti 2008

o0 K’Jw L5l 6“;}1) el 9 gy g «(2010

prelS) ool jole Olien e 5k ol lass 5o

5 (ol 5 8 ot sl 2l) 5 5 (st
Syl slac ST 4 bs o glaes sitoms L OF flic
ol dge Al ool S (Milliman 1974) s5l- Age
Ra0 ) Lleeul s Y sl slaSal K «(Rao 1991)
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5 Rl SUT Olsee (21 b p gl 2l 1 ie 11095)
Rao and Adabi ) Job o jalS (o odS Ol ol 31 L
1992; Asadi Mehmandosti and Adabi 2013; Adabi et al.
55 Ksal ke b SalKn s s el A (2015
1OV4 L) ol s s VAYT L5 4PF oy VU 508 5
L5l el GLS oS 5 5l sl ol s Gl Vo

(A S8 55 UGl 2 S

10000 -
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o
;

/
/

Sr (ppm)

Aragonitic Mo#duran ’I‘ \ R
Limestone ™ \
(Adabi and Rao, 1991

4 Kaboutar Bala Section

Recent warm water aragonite

-
Ordovician warm water aragonitic
P

Pl (Rao, 1991)

o /
A X

R/
k ,’/ Fahliyan Fm.

\ L/ .

N ./ (Adabi et al.,2010
\\_///( dabi et a )]

s 3 a5l ol SIS S 5 g atls p VL 5uS edan
A ey ool B 5 Sl cpl glals ST 6550
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dge ol ble L S S lad gad 55 p gl 2l Ol 5o
(Milliman 3505 Ol pl s s Vover BASe s o Sl
Jge Jine Gble By S IS slad g 53 a5 JI> )5 <1974)
L) OV L VEEY o 5 3505 (6 2eS 33l ol
(Rao and Adabi 1992; Rao and Amini <.l ¢lv4w_; (FYVe

Recent temperate
bulk carbonate (Tasmania),

\

I

1
N - "\\Ialeh—lﬁng Fm.
(Zohdi, 2007)

100 L L L PRI ) r»“)
10 100

Na (ppm)
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NP IS RE G MR I YESN KPR W AP [V N ARCH NS S Bt
S olbalyl (glaes st e s ol daalllas (cla 5 53 S5ads Al 83 5due JE pl s

Adabi and ) VL Seuly s o & (00 GasaS i b pe) Oso e 3l laSalSn
3530w (RA0 1990) 1 551 oy 4 Wil 035,55 25 5511 slacsalKins ((Ra0 1991
Llawb ol dge Jiine Glacsly S 65500 (Milliman 1974) sl e lol= slacs S1T
sbal& (Rao and Adabi 1992; Rao and Jayawardane 1994; Rao and Amini 1995)
Adabi and ) (St ;L. (Z0hdi 2007) JLS oy BB mlans 22 5 dgad G2 55 SO3e L5l
4S5 bolen .ol o auslis (Adabi et al. 2010) oLl WL 5 (Asadi Mehmandosti 2008

\_rl._..vl.o._wu M}JJ‘ Q}})}S/ d‘a_;l.;— 6@&&1& ;bj.bu Q}): LQAJJNM;:}Z& odalin
3bie ) S Laas el ol 3 ol il puslie 5,8 e 513 2 ST Al s IS S 5
Al RalS Sl 33Ls b p sl pal s tmlgl ol dge sladslae

&;‘.:_W.LS)J )‘J_Z.a uﬁ‘ gdéb-)b fb)‘b (r‘ww YOer

(Milliman 1974; Veizer <ol ol g 5 YV 250 S5 18
SlaSiow 53 audew 55 a5 1983; Rao and Adabi 1992)
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Sloslr S ST Al 53 e 505
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(el Ll 3 55 (Ra0 1991) dw, o V0 330 4 5 ol
ol a5 s sl S K s e ) Ol
o Ul e e e a8 et 0 4SS0
¢«(Shanmugam and Benedict 1983) 4w, 55 J_p 3lp
S ol a4 bl S s 580 Jlade 03 208 (oplpedle
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100
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[(Adabi and Asadi, 2008)
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= T T I—"(Zohdi, 2007)
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dabi et al.,2010)
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( R .
-‘\Ordovician warm water

aragonitic Gordon Limestone
(Tasmania) (Rao, 1990)
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53 01 55 03 53,505 Sl a8 (Sasll b w35 on
sladl 3 (Adabi 2011) ol oS S, e slac
23 b oS S a0 b plendsn B8 Cdea (Sl
23 i gl Ol GRS Sl (S 5lse glac]
(Adabi and Ra0 L 5-3 » 5503 5l ey asly S K
Slacsal K 3 wdw 3lis 1991; Adabi et al. 2015)
tlamm VP BP0 o Y558 5 5o Syals sl
e e 2alS el (g Se3ll (ol o Vo Sole)
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5 e S (655 Cdeas ol Sae (ZONdi 2007) LS
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Asadi Mehmandosti 2008)
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Recent temperate bulk
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— 1991)

-Zang Fm.

Aragonitic Mozduran Limestone
(Adabi and Rao, 1991)
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ol bl ey 5 (Rao 1991) cul 3ol L ,S
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P il 53 (STIMN) 580 s gl il o 0oy
1) S| Q\J'_:.a eSS 6lﬁ g u.n;—L_J: (Mﬂ)
—> (Rao 1991; Hoseinabdi et al. 2016) ol Sal K
=K ol 3 (STIMNY K 4 p ol il Lo 5l
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(Rao 1991)
Kaboutar Bala Section
15
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z o,
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3 °-
0
0 100 200 300 400 500
Mn (ppm)

3Kl 53 (STIMIN) 5K 4 gl ol o 3 903 =V K
o ol Ay, Y 508 e slaSalEiew ;s (M)
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Bl o (S50
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P il 03 e o p el G e 5L ol
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