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Abstract

In this study, by integrating sedimentologic data with geochemical data, the sequence stratigraphy framework of the Sargelu and
Najmah formations in the Hawraman region of NW Kermanshah were studied. Three depositional sequences of the type “T/R facies
cycles” including TR1-TR3 were recognized in the Sargelu Formation. The occurrenceof dark, organic-rich shale and bituminous
limestone in these sequences together with depleted 3"*C values with some striking negative excursionsin intervals with outer
shelf/basin facies indicates a rapidly enhancing accommodationspace during the development of these depositional sequences
leading to the prevalenceof deep marine deposition, particularly during the transgressive systems tracts (TSTs). In addition, three
other T/R facies cycles were recognized in the Najmah Formation. Facies stacking patterns and internal architecture of these
depositional sequences along with the existence of peaks in the 8°C to heavier values suggests their deposition during limited
accommodationspace. At the contact between the Sargelu and Najmah formations, there occurreda positive peak in 3'®0, which
most likely is an indication of a local climate change at the Middle-Late Jurassic interface. The correlation of depositional trends of
the TST and RST with that of 5'3C may show that eustatic acted as the main control on the variations of §**C.

Keywords: Geochemical stable isotope, Sequence stratigraphy, Sargelu Formation, Najmah Formation, Jurassic.

Introduction are formed on the margins of Neotethys during the Jurassic
Following the Late Permian rifting, passive margin platforms and Cretaceous, which are mainly associated with the
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contemporaneous Sargelu (or Hawraman), Arabia, Rub
AlKhali, Garau and Bab intrashelf basins (Ziegler 2001).

Hawraman or Avroman is a mountainous region located
within the provinces of Kurdistan and Kermanshah in
western Iran and in north-eastern Kurdistan Region of Iraq
(Biglari and Shidrang, 2019). The Middle-Upper Jurassic
successions of the Hawraman intrashelf basin studied crop
out in the present Hawraman region in NW lIran and form
part of the NW sector of the Zagros Mountain belt. The
Bajocian to Tithonian units in the Hawraman intrashelf basin
(Sargelu, Najmah and Gotnia formations) roughly coincide
with mega-sequence AP7 of Sharland et al. (2001).
Correlations of the Sargelu and Najmah formations to their
stratigraphic equivalents in the Arabian Plate based on
maximum flooding surfaces indicate that the Sargelu
Formation in Iran, Irag and Kuwait is equivalent to the
Dhruma Formation in Saudi Arabia, and the Araj Formation
in Qatar and the United Arab Emirates. The Najmah
Formation in the western—southwestern and the central part
of Iraq changed to the Neocalekan Formation. Also, the
formation is correlated to the Arab, Hanifa, and Tuwaiq
Limestone formations in Saudi Arabia and Diab Formation in
Qatar and United Arab Emirates. Also, the Gotnia Formation
is equivalent to the Hith Formation in Saudi Arabia and the
outer regions of the Arabian Plate. The hemipelagic nature of
the sediments of the Sargelu Formation with massive to
laminated black shale layers with thin to thick-bedded
Bositra limestones in the Hawraman region, constitute a good
context for carbon and oxygen isotope studies. This kind of
sediment is suitable for using isotopes in interpreting the
depositional history and palaeogeography of sedimentary
successions. Studies of the stable oxygen and carbon isotopic
compositions of biotic and abiotic components in the Sargelu
and Najmah formations have been used to understand
changes in seawater isotopic composition, depositional
history of cyclic sequences and the Jurassic tectono-
depositional processes of the northern passive margin of the
Arabian Plate along the western edge of Neotethys.

Materials & Methods

The study area in NW Iran is located in the High Zagros zone
according to this classification. Detailed fieldwork was
conducted at two well-exposed outcrop sections, including
Dudan (35°01'01.6"N; 46°11'14.6"E) and Kezi
(34°51'50.6"N; 46°08'25.1"E). In this study, facies
determination is based on field observations of sediment
texture and structures and petrographic analysis of thin
sections (230 sections). In the studied successions, geometry,
lateral continuity, sedimentary trend, the vertical stacking of
genetically related facies and facies associations and
prominent stratigraphic surfaces (representing sharp shifts in
sedimentation) were examined to define meter-scale cycles
(from a few dm- to a few m-thick) that are used for the
identification of depositional sequences, systems tracts, and
sequence boundaries. Thirty-nine samples were analyzed for
carbon and oxygen stable isotopes. The analyses were
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performed in the Friedrich-Alexander Universitat Erlangen-
Nirnberg (FAU).

Discussion of Results & Conclusions

The carbonate successions of the Sargelu are divided into
four facies association consisting of the deep marine basin,
slope, outer shelf, and middle shelf, which are interpreted as
being deposited in an intrashelf basin. Moreover, the
sedimentological dataset documented for the Najmah allowed
the recognition of three facies associations, which are
interpreted as deposited in a carbonate platform with ramp
geometry, from deep subtidal, shallow subtidal to intertidal-
supratidal facies associations. The Sargelu and Najmah
formations consist of six depositional sequences representing
T-R cycles: three T/R facies cycles (TR1-TR3) in the
Sargelu Formation and three T/R facies cycles (TR4-TR6) in
the Najmah Formation. Supplementary studies on stable
isotopes of oxygen and carbon (5"3C and 3'°0) in order to
reconstruct depositional environment conditions, paragenetic
sequence and sequence stratigraphic framework for the
Sareglu and Najmah formations in the Doudan section
indicate the strong effect of meteoric diagenesis or meteoric
water influx on the strata of the studied formations. The
negative peak of the carbon isotope corresponds to the
maximum flooding surface (MFS) in the sequence
stratigraphic framework. Also, the negative trend in carbon
isotope may correspond to the transgressive systems tract
(TST) whereas the positive trend in carbon isotope
corresponds to the regressive systems tract (RST). The
relationship between the systems tracts and 8°C implies that
sea-level fluctuations would have been the main mechanism
controlling the fluctuations of carbon isotopes. The major
geological structures observed in northwestern Iran with
intrashelf Sargelu Formation basin (ISB), indicate the
presence of an extensional pulse. According to the evidence
of the Hawraman intrashelf basin (Bayet-Goll et al. 2022), the
presence of syn-sedimentary faults, unconformities, growth
geometries, and facies distribution among Jurassic
successions (early to late) supports the presence of this
extensional pulse. According to Bayet-Goll et al. (2022), this
pulse reaches its maximum in the Toarcian and causes
tectonically driven drowning of the long-lived Triassic to
Early Jurassic carbonate platform and facies change from
shallow-water carbonate platforms (Sehkaniyan Formation)
to deep-water basins. It seems that the physiography of the
sedimentary basin of NW Iran is related to troughs and swells
in the western margins of Neotethys as a result of tectonic
subsidence and sea-level change factors. Logically, such
changes can cause extensive changes in the marine current
dynamic, trophic conditions and oxygenation degree of the
Sargelu sedimentary basin, thus such factors can affect
environmental conditions, carbonate production and the
activity or inactivity of the benthic community in this area.
Consequently, it can be expected that the evolution of the
depositional environments in the tectonically controlled
(Hawraman) intrashelf basin with the Sargelu, Najmah and
Gotnia formations are controlled by eustatic and tectonic
factors.
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Fig 1- a) Superimposing the Hawraman geological map (edited from
Tavani et al. 2018: Imani Seginsara et al. 2022) on the satellite image of the
study area. b) Field views of studied formations in Paveh region
(Dodan section; Imani Seginsara 2022). ¢) Sequences of studied formations
in Javanrood region (Kazi section; Imani Seginsara 2022)
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Table 1- Descriptions of identified microfacies and lithofacies in the Sargelu and Najmah formations

Facies Lithofacies type (S-LF) Skeletal and non-  Lithostratigraphic Depositional
Belt skeletal component unit setting
S-LF: A: Organic Rich Black Posidonia Sargelu Fm. Outer Shelf
Shale
F1 S-MF: D: Rich Organic Posidonia, Bositra Sargelu Fm. Outer Shelf
Shale (Dolomitic) to mudrock
F2 S-MF: C: Posidonia Radiolarian  Posidonia, Bositra, Sargelu Fm. Outer Shelf—

Wackestone — Packstone
S-MF: B: Posidonia
Wackestone — Packstone
F3 S-MF: A: Mollusk Wackestone

Posidonia, Bositra,
Mollusks with

Radiolarian Slope
Posidonia, Bositra

aragonitic structure

S-LF: B: Ribbon-Boudinate
F4 Black—Gray Limestone
N-LF: A: Red Shale/Marl
N-MF: E: Thrombolite
N-LF: B: Domal Stromatolite
N-LF: C: Planar Stromatolite
FS N-MF: B: Stromatolite
(Dolo)Boundstone
N-MF: C: Bioclastic
Calcisphere Mudstone -
Woackestone
N-MF: D: Pelloid Oncoid
Microbial (Dolo)Boundstone

F6 N-MF: A: Dolostone — Lime
Mudstone
N-LF: D: Stromatolotic Breccia

Posidonia

Undetectable
Microbial mat,

Undetectable
Undetectable

Undetectable
Calcisphere
Pelloid, Oncoid,
Microbial mat
Undetectable

Undetectable

Sargelu Fm. Slope—middle
Shelf
Sargelu Fm middle Shelf
Sargelu Fm. Slope-middle
Shelf
Najmah Fm. Deep Subtidal
Najmah Fm. Shallow
Ammonite Subtidal
Najmah Fm. Intertidal
Najmah Fm. Intertidal—
Supratidal
Najmah Fm. Intertidal—
Supratidal
Najmah Fm. Intertidal
Najmah Fm. shallow
Subtidal-
Intertidal
Najmah Fm. Supratidal
Najmah Fm. Supratidal
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Figure 2- a) Occurrence of the organic rich, calcareous black shale lithofacies in Sargelu Formation (S-LF: A) at
the boundary of Sargelu Formation (Middle Jurassic) with Sehkanian Formation (massive dolomite of Lower
Jurassic). b) dolomitic mudstone/shale microfacies (S-MF: D) with distribution of fine-crystalline dolomite (Dol)
and organic rich matrix with dark groundmass (Kezi section, XPL light, cross-section number: SK-50). c)
Posidonia Radiolarian wackestone—packstone microfcies (S-MF: C) with relatively high distribution of Posidonia
(Bositra or Bos) versus Radiolarian (R) with a dark-colored, organic rich, mud-supported matrix (Kezi section,
XPL light, cross-section number: SK-50). d) Lithofacies of black-gray ribbon-budinage limestone (S-LF: B) with
evidence of Bouma sequence (red arrows) within intervals (viewing angle from the top of the intervals, Doudan
section). e) Posidonia wackestone—packstone microfacies (S-MF: B) with a high occurrence of Posidonia (Pos)
and Bositra fragments in organic rich, mud-supported matrix (Kezi section, XPL light, cross-section number:
SK-48). f) Mollusk wackestone—packstone microfacies (S-MF: A) with skeletal components of gastropod (Gst),
posidonia (Pos) and bositra fragments (Bos) (Kezi section, XPL light, cross-section number: SK-9). g) Black-gray
limestone-bedding (S-LF: B) lithofacies with evidence of Hummocky cross stratification within the intervals and

gutter cast evidence at the base (Kezi sectin). h) Depositionasl environment model reconstruction of intrashelf
basin for Sargelu Formation (Imani Seginsara et al. 2022).
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Fig 3- @) Occurrence of the shale/marl lithofacies of the Najmah Formation (N-LF: A) at the base of the
thickening upward strata associated with stromatolitic dolomites (N-LF: B) in the upper parts (Doudan section).
b) Thrombolite microfacies (N-MF: E) with distribution of microbial texture with clotted fabric (Doudan
Section, XPL light, cross-section number: SD-112). ¢) Occurrence of representative Upper Jurassic Ammonite
fossil in Najmah Formation related to thrombolitic facies (Kezi section). d) Lithofacies of domal stromatolite (N-
LF: B) between intervals of plannar stromatolite dolomites (N-LF: C) (Doudan section, viewing angle from the
top of the intervals). e) Oncoid and pelloidal microbial doloboundstone microfacies (N-MF: D) containing
oncoids (O) and voids filled with organic matter (OM) (Doudan section, XPL light, cross-section number: SD-
85). f) Bioclastic calcisphere mudstone—wackestone microfacies (N-MF: C) with biocalcitic components (Bio) and
calcisphers (Cs) which destibuted in a micritic background (Doudan section, XPL light, cross-section number:
SD-129 ). g) Stromatolite doloboundstone microfacies (N-MF: B) with alternating laminated micrite -sparite
laminations with approximately the same thickness in the middle to upper part of Najmah Formation, along
with evidence of chemical compaction (stylolite) (Doudan Section, XPL light, Cross-section number: SD-105). h)
Stromatolite berrecia Lithofacies (N-LF: D) of Najmah Formation in Dudan section. I) Dolostone microfasies (N-
MF: A) consists of fine to medium crystalline dolomites concentrated in a matrix with packstone texture (Kezi
section, XPL light, cross section number: SK-66B). J) Calcareous lime-mudstone microfacies (N-MF: A) consists
of a micritic background, with mold voids filled with pyrite (Doudan section, XPL light, cross-sectional number:
SD-14). K) Depositional environment model reconstructions of Najmah Formation as a hemoclinical carbonate
ramp environment (Imani Seginsara 2022; Isanejad et al. 2022).
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Fig 4- Sedimentologic logs of the Sargelu and Najmah formations (Doudan section), showing lithology,
facies and Sequence stratigraphic surfaces of the studied formations. a) Sequence stratigraphy of the
Najmeh Formation, b) Sequence stratigraphy of the Sargelu Formation
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in the Kezi section, including lithology, facies and Sequence
stratigraphic surfaces of the studied formations
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Fig 6- Stratigraphic sequence of T-R 1 related to Sargelu Formation (Doudan section). This sequence
begins with the sequence boundary 1 (SB-1) at the boundary between the Sargelu Formation and the
Sehkaniyan Formation and includes cycles of transgressive phase of deep marine sediments comprising

the TST ended to the maximum flooding surface (MFS-1), and the base of slope include the RST phase
corresponding to the maximum regressive surface 1 (MRS-1) and sequence boundary 2 (SB-2).

Sequence Stratigraphy of Sargelu Fm. (Doudan section)
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Fig 7- TR2 and TR 3 stratigraphic sequences related to Sargelu Formation (Doudan section), including cycles
of transgressive marine sediments including TST facies, corresponding to the MFS2, MFS-3 and base of
Slope include the RST phase, corresponding to the maximum regressive surface (MRS-2) and the sequence
boundary 3 (SB-3) corresponding to the MRS-2 associated with sequence 3 (TR 3). The beginning of the
Systems tract of the Najmah Formation also corresponds to the maximum regression surface 3 (MRS-3) or
sequence boundary 4 (SB-4).
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to the maximum regressive surface 4 (MRS-4)
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Table 2- Obtained values of isotope geochemical analysis of oxygen and carbon for calcareous shale,
limestone and dolomite of Sargelu and Najmah formations related to Doudan section.
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Fig 11- Reconstruction of tectonostratigraphic evolution of the Sargelu and Najmah
formations, based on the integration of lithology, sequence stratigraphy and isotopic
geochemical trends of 613C and 618 values

d https://doi.org/10.22108/jssr.2022.134584.1236 @ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0

Ve q O 5 i Slayl 3De

e e il S5 Sl S et B 5 el s slaesls plesl

Ll of Sl = OLVL das e 0l IS o 5L
SIS Ll olig; i B dsb Lo Sl Seulyss Jb o
3 e e Gl e ob)s Jass L35 3 )
SLa S5 5> Sl il 035 sl O o555l gy
2 LSS 5 aam IS o sladlsl (OIS s Laes
Jslse ol ol ae 508, xS Lolye L bLS )
D e g s Bl Il el S
s Dol (IS s A s b 5 ks
byl by SO s o) slagslamal ) S0
(Y K& dmani Seginsara, 2022) ol Sliw s
Sharland et al. ) O1,LSen 5 LJ,L0 Coladlas 4 a5 L
G IS (e i85 Swelus s eSS 5,03 (2001
o3lap SE Y B L ki SIS e I gy 455
sk 4 (Sharland etal. 2001; AP6) sl SS55550 b s
S et SE S oS e i S
S Gl S o glab S s ege ele
(P A el 3 el 035 SIS 1 sl Sl e
s syl o Sy glacdlas 5l 36 oIS >
o 5 Sl Sl 55 Obey 3 a5 s IS s
ol Al al ol laas i 55 (IS s sliad sl
51 =26 UT e sdke ¢l ulu «(Sharland et al. 2001) ol
s o oemd Tl Sooote dals mhe Sler S
SV 3 ol el S S s s
oy VL el g AT 3 4 S SUEG 6
o=l Sl s s S s, Ol b o Akl
Solome 53 ome G550 51 (A0 (il s SR8 el
Syt S 51 i el S IS e 5l glo sl
Imani Seginsara ) J_iL o34 (g5l ) Lol s ckw sl
S Cl S opl LS o o |y LS opl el (2022
slac s s buee sl ol slaas - il
Llg e il medle &8 plac b ol (SO psS

d https://doi.org/10.22108/jssr.2022.134584.1236

sdmdaadlhs skl IS il 5 55 dowu U
S ki sk 5 e 55 Ly, bl
imi o JLi il s Bayet-Goll et al. (2022a) ;b
) 5 30 as DA BLS i o s 3 s s
5 Ote by D250 a3 (5 L a1 AT)
5 Gt s iy 5 ko =S > 0f G
Lo GRS IS8 5 S s e E S G
5 Bl b s Ol S 3 A s S o il 2]
Loy ol 48 ol et oliile 8 b s 0lelyl b
Bayet-Goll et al. L .y SUbl, gl iU s al sl
gedd Byme (Ol g alal il 45 ) Ol se L (20223)
I3l 53 SIS gy ot (5Lab Dljn (2l 31 Lol on
slas Gl sl o wless s 8wl o doas
s glaaiy 6 Ca e sddalml (IS e
a5 8e G5 3 el i 5B L IS e sl
L G & /s omsb Slaion 5 01 sbme Gy
ol dl e ool Sl S (S 5l
Coomwdy Soiig b 2als Sharaland et al. (2001) olallas
(G2 pm0 Ol 2 5 S S (s 53 (0 Amdo S 0
Dpptin dnd g (S il &S Sl el o s
Slaad = L Gras sl yio o5 LIL CdinS ) A5
AL e gl 5 i g b Oljee L O Lkl )
S8 0T (Ol 5o 5 5IS o il ol (laass =) Lok o
S ety ) SGeeeS 5 Sl i 5 ol an S
St Ol b (0 dmio ou (S a8 5 o
A e L5l S sy Jle (S8 b L iy b
b SO bl dens 5l 5 AL 2l ke SO el
oS 5 S s laes Ll 5 ol Sl S )
Sl el SuSG wond gl 5 glar

Ger 2l s s Kol GlacSal 5 s ot VL

! accommodation space

@ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0

V) Okl cp55 o 5bod AV (gl o)l pitiny g o ¢l gy 5 (550 sl sy W

.(Sharland et al. 2001; Ziegler 2001) <.l

535S 5l aS VL Sl e 4 e 5L
3 e Jlos S slacnslss 5l g5 55500
Wl 13555 5 0 g hiGas oS slaast 53 (A piley 2l
s 5 5ie Sl (IS gy e 5 s L
st sl S sl cl ails 8w w3l
(aazs 3 8w 3le s 5 ,0) aems L3l 3B s
CME s L (S 5350505 Dol it ys Yoz
Lo mesdle .(Bayet-Goll et al. 2022a ;AP7) AL o5 5
Solite S5 S 5 Cubis Sl aes Ll Sl 4 4 g
Wb,y pwlate 53 cul oy e e danlllas gla 5 s
e e S S sate gla LS sl Ylaas| (o
Sy Gldd S S S GV Sl 55 b
5558 53 e dislw (S s s (S
v 5 Gl gladislo 5 Glus o OIS 8 L5l oy S
¢«(Sharland et al. 2001) cwl ol (65 g2 Ol & 5>
a0l e (Lo S a3 (S50 Jalse cnl ol
DS 5 Sl (Slasie s S le o 5 LSl
il 5 L3l ol (IS O gy L = 3 aed L5l
28 O geses 5 ULl

FE) OF sleslosy slady a8 5 aamei L3la ( JS 5 sbay
b Cos (g onl 53 (D Lise V) I3 O s FA -
oy SHphGeenS 36 Ao s O mhaw 550
S e sl b s aezd L3l IS s
JS2) el ((SB 4) ¥ il 5,0) o5 52uST— YL
sty Slsy Gaoom o Syl (D s V)
(mry barn et oS — Gome JULBL 5Lt ) F
ol s SIL aes L3l (350-370) VL Sl 55
5w Slae Seulys G 2L G IS 2 e dis)
o 53 el Sl G L s (JA0) e S

‘(DJ:""-"\\ Jg.&)ﬁ,.w‘ 03 g o‘;o.a)gﬂ}wg.b)l.w

2 Erosional Unconformity

d https://doi.org/10.22108/jssr.2022.134584.1236

LS J S ey ol eSS

F3) OF (sloslets (sl saS 5 IS v 5L S, ey
D ol liile S il 43 (V) S5 ) Jpis) (FL-
Sy b S ey bt ps Ly O mhaw (55
5SS sLasl b s ((320-040) SIS 1w k5l 108
(Sharland et al. 2001) Ol,LSCan 5 Ad;LSE Lav 55 ol b 2e
Sl 3 Sl Saophn s 25 l Lilodd sl
GoepS b sba s Q20) 515 1w 5l s
L 5 o 010) 0L a3l (o1 5) (p s Somlis
3l o e 0 SAEG ) o S b S
A s o)) JK_.:) sl 035 ol oot [_)L:S‘Sujjlfﬁ
o= 4= .(Imani Seginsara 2022; Bayet-Goll et al. 2022a;
F1) 865 5 (ool cild 058 loslt s o jeS oo 5
50t SO L 5 ek sty L sba 020
Bl slaJlss  (SU5E6 5 (Sosml S Gk
A wS 5 (B s ) ISE) w08 e 8 ololSean
I Slse A 5 (B0 JF2) Colios 5 /i Gloslws
ol 6 s sy S o (JA0 5F3) gl
Lo 5 o Al Glae bty o ki) e ki)
B e ) JSC8) Wles 1S (65108 sy 58 10 5L
SISOy s «olg s (Bayet-Goll et al. 2022a
EE T S IE S M P ES N Lo
Imani ) c—ul el — (C i) JK_J T F1-F2)
Sy an Sl Sl 95 50 3l ,uis (Seginsara 2022
S5l S ol oy (p2ppteST = (VG e IS VG
By 53 SHshGeeeS 5L O md oo 23151 3L
Sharland et al. ) cul o35 Slgz ulde 55 o= 5 0,8
5 0Ll 53 aezs Lsle & IS 0w W5l 5,6 5l s (2001
5,5 0 Ll sl slassles L awslie 3 (APT) Gl 2
5 (SUs250e0) Los Of o o S L 30 0
ol ol pon VU 5 Sle Senlys5 550 3 (S gl sl

! Drowning Unconformity

https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
©)


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0

ARR ;}i)li@jlﬂ‘;ni_wd‘vlﬁlb)kf

S e il S5 Sl s et 55 5 b s slaesls plisl

2 A8 e 5l e il &Sl 4 5 L e

5 Sosd (ubs Ll 6o d U sddanllas s
O JS2) 10 SuSs alie Joe olide 5 (slo)lat
S8 0556 b 35 Al cpl (68 1SS 2l
0313 S Ol b 3 (S oy Olaj s e
5w ok e e Ll e 55 358
53 3w ) il (Lt (65T s ek Lilaze
Sl e 5o 1) Gl o Ll edbandllas gla 2 5
oo Y el Olags B 53 e sl LSl dal
el 45 s s ol (T-RE U T-RA ) LK
Cubs 5 LT-RE LU 51 s 658 30 5o Ll
LS o lgig andllan sl Y JK2) ol sdd LS55 5L
33 dems L3l e 5 ey Sla ilKu o |55 oS
Ol s Jlws S5 sl 51 —3b o655 5
ol 03 5 (VL Sl 53) et L3l (OIS & g
S bl e 5o 1) a3l cpl GLLI ol ol

] oJJs 4}\};’

Ol sl adlate 53 IS o W3l (S ) Jams )
03 Aol Jae G OIS e 1 (Ulas 5 655 sl )
Sl i s el (ol il Gl 580,
azs Ll (I8 gy lases oS J= 3008 S L s
Sloabe 5 L JdS san 450 S eyl e S
553 Il g 5 I 2l (Gas oS Gt Jibols

Sy 4 S
55 s S (K ar Slalas plesl bl Y
DS osanl el S Ly S 5 O5eS) s )
S Sl sl e Sl U loaels sla i
5 Sl e S 5 (TST) 80 55 s (Sloslast jazws
L bas e sl ise o e 5 SLSL Gy promas
Lol NSy b ol i/ - i

MFS-1, MFS-) Y 5\ 6% &ty mhavs  Gilaie S

d https://doi.org/10.22108/jssr.2022.134584.1236

JU—-&U;@,‘ 6LA¢)LW2.-) “ Lgl*;" F6 —F7 L;L.ﬁv\.\:}ms B e
g_)).w) (\]50) M J\J)Lw J‘J.ib"ub Léu‘-;“}: B ﬂv\:’j‘)m
Imani Seginsara D i V) ) Sl sl (65108

(2022
9 .LJ)\_J: jijs GMLHJM (APS) g;:—w}ﬁb M
aazs L3l sla JIg 5l (Sharland et al. 2001) Ol ,\San
J‘v\_}") g4_A.>u .,\;)L.w J\_.;LAA (\\ Jﬁ.:) g:,..ﬂ‘ ol J..:‘Lo..:ﬂ
Lo ste (5208 G 5o e SO eSS slanl 3
)J ouubuﬁ.ﬁﬂ}g}_’f U)}JM’UJM’)J L;.\.v);
b.)\_»jtd_’.n.hd :’\_;.b.'w)) 45 L_S)_>r.s 4—! ‘C,\_w‘ ol eLJZJL»JS
ssleme gl sy 5 (ol D B3SO s
5 Gt eS Gl S A 5 s Sl Open
Alsharhan and Magara 1994; Sharland et ) ¢l ol u;)l)f

.(al. 2001; Bordenave and Herge 2010

et Lkl
Sl Slalas 5l Lol glakis; 5 S ulil
sl dasllas sla 5y 5 aemd 5 oS o slai il ol
ol Sl Ollal psgde 5 S o a0 Ol o0 (555 5 Olaso)
wlie 5 oliie glaiss, (VY IC2) il e sl
(TR i) wlSe L Gloylus; laazas
ol BLal ClB el andlas sla i 3 oIS sl
2 OY JS8) ol 035 al b lab e 53 15 ey
rdeld) SIS 1 3l 53 el plulid glaast > olad o]
Lol 3 awar 3 gla Sl Gdaie (T-R3 b T-RL
¥l 8 il oyl cpl s o] sl (K
sl 035 o5 p TR S () Sy s
Sloslsty glaaas 5l S siS plaze & gaw ulal
) SUal okl MRS 5 MFS & jlaws sy (TST 5 RST)

AT JKE) s o OLES 395 51 slaU ulide 53

@ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0

V) Okl cp55 o 5bod AV (gl o)l pitiny g o ¢l gy 5 (550 sl sy Ny

SIS gy kb g iy b B ys Lo O che S
AP J20) Fe LY s 6 iy =) 5 L
(ol S SS slasl b 5> (Sharland et al. 2001 «(J40
5 I Sealys) e am den Ll 4 S JLs s
Glsa s > S (FA-F6) ol glo,lcs; glad o8
GMHS sy dis 5 aes Lol 5 )05 0 55 Ges oS
Syl adls IS Wl s sl SLlS
i ) dea i3l suae B s e dss slaaY LS
AN PO SN | ECON Y QU SN LSO v B

.C,M‘QJ)J. Lg)‘ﬁuy) l.af (;JJ}'-:’L;Q-:‘VS

d https://doi.org/10.22108/jssr.2022.134584.1236

c‘)_.!uﬂ)) &:HA‘Y}\ w&fng})ﬂ E)L..})‘\.’MJ(Z
M‘U&Mw;&};jﬁ\ﬂ.)u.l)ﬁ 6‘0‘)))@5&;%
YL_J WA_.: 6LAL;\): DL (RST) ;Ju})dm: ;)L\M;.-JA.:MJ}
ez L5l (T-R5) 0 5 (T-RA) ¥ LS s 50
3 iU Yzt o8 s e 0l 1 e 5 SLSL S
220 ieST 5 s IS ST 5 e 50 adil Ll 3 i

.Ml{h)ﬁgflmu»l.:ia)s
S Jol elzile S il 53 (F1—F3) of slojlu

@ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0

VY OHan 5 1w Slayl SSs

WKMLSJKJ&Q} Comlr Sl aFsn! e B s el sl plial

S Age
22 Formation
< Thi
H O
o
=
Q
=
Small-scal
"rcies

B

Oxfordian-Kimmeridgian
Najme Formation
TR5

W
o

Bajocian-Callovian

T/R1 facies cycle

T/R2 facies cycle

Sargelu Fm.

T/R3 facies cycle

T/R4 facies cycle
TIRS facies cycle

Najmah Fm.

T/R6 facies cycle

Small-scale
cycles

G 50193 BB 53 aesml 5 I8 il glal BLII VY IS

Fig 12- Regional correlation of The Sargelu and Najmah
formations in the Doudan and Kezi sections

References

Alsharhan A.S. and Magara K. 1994. The Jurassic of
the Arabian Gulf Basin-facies, depositional setting
and hydrocarbon habitat, In: Embry A.F. B.
Beauchamp and D.J. Glass, (Eds.), Pangea-global
environments and resources: Canadian Society of
Petroleum Geologists. Memoir. 17: 397-412.

Andrieu S. Brigaud B. Barbarand J. Lasseur E. and
Saucéde T. 2016. Disentangling the control of
tectonics, eustasy, trophic conditions and climate
on shallow-marine carbonate production during the
Aalenian-Oxfordian interval: From the western

d https://doi.org/10.22108/jssr.2022.134584.1236

France platform to the western Tethyan domain.
Sedimentary Geology. 345: 54-84

Bahniuk A. M. Anjos S. Franga A. B. Matsuda N. Eiler
J. Mckenzie J. A. and Vasconcelos C. 2015.
Development of microbial carbonates in the Lower
Cretaceous Codd Formation (north-east Brazil):
Implications for interpretation of microbialite facies
associations and palaeoenvironmental conditions.
Sedimentology. 62(1): 155-181.

Bayet-Goll A. and Daraei M. 2020. Palaeoecological,
sedimentological and stratigraphical insights into
microbially induced sedimentary structures of the

@ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://www.sciencedirect.com/science/article/abs/pii/S003707381630121X
https://www.sciencedirect.com/science/article/abs/pii/S003707381630121X
https://www.sciencedirect.com/science/article/abs/pii/S003707381630121X
https://www.sciencedirect.com/science/article/abs/pii/S003707381630121X
https://www.sciencedirect.com/science/article/abs/pii/S003707381630121X
https://www.sciencedirect.com/science/article/abs/pii/S003707381630121X
https://www.sciencedirect.com/science/article/abs/pii/S003707381630121X
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12144
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12144
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12144
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12144
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12144
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12144
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12144
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12745
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12745
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12745

VE) Okl o33 o5led AV ol osled pitiny oo Jlo ¢ iy s 5 K007 sl 2as3 Ny

lower Cambrian successions of Iran.
Sedimentology. 67: 3199-3235.

Bayet-Goll A. Neto De Carvalho C. Moussavi-Harami
R. Mahboubi A. and Nasiri Y. 2014. Depositional
environments and ichnology of the deep-marine
succession of the Amiran Formation (Upper
Maastrichtian—Paleocene),  Lurestan  Province,
Zagros Fold-Thrust Belt, Iran. Palaesogeography,
Palaeoclimatology, Palaeoecology. 401: 13-42.

Bayet-Goll A. Nazarian Samani P. Neto de Carvalho
C. Monaco P. Khodaie N. Morad Pour M.
Kazemeini H. and Zareiyan M. H. 2017. Sequence
stratigraphy and ichnology of Early Cretaceous
reservoirs, Gadvan Formation in southwestern Iran.
Marine and Petroleum Geology. 81: 294-319.

Bayet-Goll A. Shirezadeh-Esfahani F. Daraei M.
Monaco P. Sharafi M. and Akbari Mohamadi A.
2018a. Cyclostratigraphy across a Mississippian
carbonate ramp in the Esfahan-Sirjan Basin, Iran:
implications for the amplitudes and frequencies of
sealevel fluctuations along the southern margin of
the Paleotethys. International Journal of Earth
Sciences. 107: 2233-2263.

Bayet-Goll A. De Carvalho C.N. Daraei M. Monaco P.
and Sharafi M. 2018b. Sequence stratigraphic and
sedimentologic significance of the trace fossil
rhizocorallium in the Upper Triassic Nayband
Formation,  Tabas  block,  Central Iran.
Palaeogeography, Palaeoclimatology,
Palaeoecology. 491: 196-217.

Bayet-Goll A. Daraei M. Taher S. P. M. Etemad-Saeed
N. de Carvalho C. N. Zandkarim K. and Nasiri Y.
2020. Variations of the trace fossil Zoophycos with
respect to paleoenvironment and sequence
stratigraphy in the Mississippian  Mobarak
Formation, northern Iran.  Palaeogeography,
Palaeoclimatology, Palaeoecology. 551: 109754.

Bayet-Goll A. Daraei, M. and Seginsara M. |. 2022a.
Paleogeographic  reconstruction and sequence
architecture of the Middle-Upper Jurassic
successions of Hawraman Basin (NW Iran):
Implications for tectono-depositional processes of
the northeastern passive margin of the Arabian
Plate. Geological Journal. 57( 5): 2058— 2093.

Bayet-Goll A. Sharafi M. Jazimagh N. and Brandano
M. 2022b. Understanding along-strike variability in
controlling mechanisms of paleoenvironmental
conditions  and  stratigraphic  architecture:
Ordovician successions in the Alborz Mountains of
Iran at the northern Gondwana margin. Marine and
Petroleum Geology. 140: 105654.

Beydoun Z.R. Hughes Clark M.W. and Stoneley R.
1992. Petroleum in the Zagros Basin. A Late
Tertiary Foreland Basin Overprinted onto the Outer
Edge of a Vast Hydrocarbon-Rich Palaeozoic-
Mesozoic Passive Margin  Shelf. American

d https://doi.org/10.22108/jssr.2022.134584.1236

Association of Petroleum Geologists. Memoir. 55:
309-339.

Bottjer D. J. 2016. Paleoecology: past, present and
future. John Wiley & Sons, 232p.

Bordenave M. L. and Burwood R. 1995. The Albian
Kazhdumi Formation of the Dezful Embayment,
Iran: one of the most efficient petroleum generating
systems. In Petroleum Source Rocks Springer,
Berlin, Heidelberg. p. 183-207.

Bordenave M. L. and Hegre J. A. 2010. Current
distribution of oil and gas fields in the Zagros Fold
Belt of Iran and contiguous offshore as the result of
the petroleum systems. Geological Society,
London, Special Publications, 330(1): 291-353.

Bouma A. 1964. Turbidites. In developments in
sedimentology. Elsevier. 3: 247-256.

Catuneanu  O.  2006. Principles  of  sequence
stratigraphy. Elsevier, Amsterdam, 375 p.

Coimbra R. Immenhauser A. and Olériz F. 2014.
Spatial geochemistry of Upper Jurassic marine
carbonates (Iberian subplate). Earth-Science
Reviews. 139: 1-32.

Dromart G. Garcia J. P. Picard S. Atrops F. Lécuyer C.
and Sheppard S. M. F. 2003. Ice age at the Middle-
Late Jurassic transition? Earth and Planetary
Science Letters. 213: 205-220.

Dunham R.J. 1962. Classification of carbonate rocks
according to depositional  texture. American
Association of Petroleum Geologists (AAPG). 1:
108-121.

Embry A. F. and Johannessen E. P. 2017. Two
approaches to sequence stratigraphy. In stratigraphy
& timescales. Academic Press. 2: 85-118.

Fliigel E. 2004. Microfacies analysis of limestones.
Springer Science & Business Media. Springer. 976
p.

Imani Seginsara M. 2021. Depositional Environment
and Sequence Stratigraphy of the Sargelu, Najmah
and Gotnia formations (Middle—Upper Jurassic) in
the Zagros fold-thrust belt (Kezi and Doudan
sections in the northwest of Kermanshah),
Implications to the identification of potential
reservoir rocks in the sequence stratigraphic
framework. M.S. Thesis. Institute for Advanced
Studies in Basic Sciences (IASBS), Iran, 187p.

Imani Seginsara M. Bayet-Goll A. Daraei M. Esanejad
Kachavi olia M. Zohdi A. and Rabbani J. 2022.
Depositional environment farmework and and
palaecological analysis of the Sargelu Formation
(Middle Jurassic) in Hawraman area Kermanshah.
Applied Sedimentology. 10(19): 213-231.

Isanejad M. Daraei M. Bayet-Goll A. Imani Seginsara
M. Zohdi A. and Rabbani J. 2022. Reconstructing
the depositional environment of microbial deposits
of the upper Jurassic Najmah Formation in the
Paveh region, Kermanshah. Applied

@ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12745
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12745
https://www.sciencedirect.com/science/article/abs/pii/S0031018214000911http:/www.sciencedirect.com/science/article/pii/S0031018214000911
https://www.sciencedirect.com/science/article/abs/pii/S0031018214000911http:/www.sciencedirect.com/science/article/pii/S0031018214000911
https://www.sciencedirect.com/science/article/abs/pii/S0031018214000911http:/www.sciencedirect.com/science/article/pii/S0031018214000911
https://www.sciencedirect.com/science/article/abs/pii/S0031018214000911http:/www.sciencedirect.com/science/article/pii/S0031018214000911
https://www.sciencedirect.com/science/article/abs/pii/S0031018214000911http:/www.sciencedirect.com/science/article/pii/S0031018214000911
https://www.sciencedirect.com/science/article/abs/pii/S0031018214000911http:/www.sciencedirect.com/science/article/pii/S0031018214000911
https://www.sciencedirect.com/science/article/abs/pii/S0031018214000911http:/www.sciencedirect.com/science/article/pii/S0031018214000911
https://www.sciencedirect.com/science/article/abs/pii/S0264817216304007
https://www.sciencedirect.com/science/article/abs/pii/S0264817216304007
https://www.sciencedirect.com/science/article/abs/pii/S0264817216304007
https://www.sciencedirect.com/science/article/abs/pii/S0264817216304007
https://www.sciencedirect.com/science/article/abs/pii/S0264817216304007
https://www.sciencedirect.com/science/article/abs/pii/S0264817216304007
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://link.springer.com/article/10.1007/s00531-018-1597-7
https://www.sciencedirect.com/science/article/abs/pii/S0031018217309884
https://www.sciencedirect.com/science/article/abs/pii/S0031018217309884
https://www.sciencedirect.com/science/article/abs/pii/S0031018217309884
https://www.sciencedirect.com/science/article/abs/pii/S0031018217309884
https://www.sciencedirect.com/science/article/abs/pii/S0031018217309884
https://www.sciencedirect.com/science/article/abs/pii/S0031018217309884
https://www.sciencedirect.com/science/article/abs/pii/S0031018217309884
https://www.sciencedirect.com/science/article/abs/pii/S0031018220301991
https://www.sciencedirect.com/science/article/abs/pii/S0031018220301991
https://www.sciencedirect.com/science/article/abs/pii/S0031018220301991
https://www.sciencedirect.com/science/article/abs/pii/S0031018220301991
https://www.sciencedirect.com/science/article/abs/pii/S0031018220301991
https://www.sciencedirect.com/science/article/abs/pii/S0031018220301991
https://www.sciencedirect.com/science/article/abs/pii/S0031018220301991
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4407
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4407
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4407
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4407
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4407
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4407
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4407
https://www.sciencedirect.com/science/article/abs/pii/S0264817222001325https:/www.sciencedirect.com/science/article/abs/pii/S0264817222001325
https://www.sciencedirect.com/science/article/abs/pii/S0264817222001325https:/www.sciencedirect.com/science/article/abs/pii/S0264817222001325
https://www.sciencedirect.com/science/article/abs/pii/S0264817222001325https:/www.sciencedirect.com/science/article/abs/pii/S0264817222001325
https://www.sciencedirect.com/science/article/abs/pii/S0264817222001325https:/www.sciencedirect.com/science/article/abs/pii/S0264817222001325
https://www.sciencedirect.com/science/article/abs/pii/S0264817222001325https:/www.sciencedirect.com/science/article/abs/pii/S0264817222001325
https://www.sciencedirect.com/science/article/abs/pii/S0264817222001325https:/www.sciencedirect.com/science/article/abs/pii/S0264817222001325
https://www.sciencedirect.com/science/article/abs/pii/S0264817222001325https:/www.sciencedirect.com/science/article/abs/pii/S0264817222001325
https://pubs.geoscienceworld.org/books/book/1333/chapter-abstract/107171000/Petroleum-in-the-Zagros-BasinA-Late-Tertiary?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1333/chapter-abstract/107171000/Petroleum-in-the-Zagros-BasinA-Late-Tertiary?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1333/chapter-abstract/107171000/Petroleum-in-the-Zagros-BasinA-Late-Tertiary?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1333/chapter-abstract/107171000/Petroleum-in-the-Zagros-BasinA-Late-Tertiary?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1333/chapter-abstract/107171000/Petroleum-in-the-Zagros-BasinA-Late-Tertiary?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1333/chapter-abstract/107171000/Petroleum-in-the-Zagros-BasinA-Late-Tertiary?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1333/chapter-abstract/107171000/Petroleum-in-the-Zagros-BasinA-Late-Tertiary?redirectedFrom=fulltext
https://www.wiley.com/en-us/Paleoecology:+Past,+Present+and+Future-p-9781118455845
https://www.wiley.com/en-us/Paleoecology:+Past,+Present+and+Future-p-9781118455845
https://link.springer.com/chapter/10.1007/978-3-642-78911-3_11
https://link.springer.com/chapter/10.1007/978-3-642-78911-3_11
https://link.springer.com/chapter/10.1007/978-3-642-78911-3_11
https://link.springer.com/chapter/10.1007/978-3-642-78911-3_11
https://link.springer.com/chapter/10.1007/978-3-642-78911-3_11
http://mr.crossref.org/iPage?doi=10.1144%2FSP330.14
http://mr.crossref.org/iPage?doi=10.1144%2FSP330.14
http://mr.crossref.org/iPage?doi=10.1144%2FSP330.14
http://mr.crossref.org/iPage?doi=10.1144%2FSP330.14
http://mr.crossref.org/iPage?doi=10.1144%2FSP330.14
https://www.sciencedirect.com/science/article/abs/pii/S0070457108709671
https://www.sciencedirect.com/science/article/abs/pii/S0070457108709671
https://www.elsevier.com/books/principles-of-sequence-stratigraphy/catuneanu/978-0-444-51568-1
https://www.elsevier.com/books/principles-of-sequence-stratigraphy/catuneanu/978-0-444-51568-1
https://www.sciencedirect.com/science/article/abs/pii/S0012825214001433
https://www.sciencedirect.com/science/article/abs/pii/S0012825214001433
https://www.sciencedirect.com/science/article/abs/pii/S0012825214001433
https://www.sciencedirect.com/science/article/abs/pii/S0012825214001433
https://www.sciencedirect.com/science/article/abs/pii/S0012821X03002875
https://www.sciencedirect.com/science/article/abs/pii/S0012821X03002875
https://www.sciencedirect.com/science/article/abs/pii/S0012821X03002875
https://www.sciencedirect.com/science/article/abs/pii/S0012821X03002875
https://pubs.geoscienceworld.org/books/book/1475/chapter-abstract/107178011/Classification-of-Carbonate-Rocks-According-to?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1475/chapter-abstract/107178011/Classification-of-Carbonate-Rocks-According-to?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1475/chapter-abstract/107178011/Classification-of-Carbonate-Rocks-According-to?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/books/book/1475/chapter-abstract/107178011/Classification-of-Carbonate-Rocks-According-to?redirectedFrom=fulltext
https://www.sciencedirect.com/science/article/abs/pii/S2468517817300072
https://www.sciencedirect.com/science/article/abs/pii/S2468517817300072
https://www.sciencedirect.com/science/article/abs/pii/S2468517817300072
https://books.google.com/books?hl=en&lr=&id=MYZ9CAAAQBAJ&oi=fnd&pg=PT14&dq=Microfacies+analysis+of+limestones.+Springer+Science+%26+Business+Media&ots=AFl8EPq_s_&sig=IwmSULHMycFLGxqsQGmdgzPA1D8#v=onepage&q=Microfacies%20analysis%20of%20limestones.%20Springer%20Science%20%26%20Business%20Media&f=false
https://books.google.com/books?hl=en&lr=&id=MYZ9CAAAQBAJ&oi=fnd&pg=PT14&dq=Microfacies+analysis+of+limestones.+Springer+Science+%26+Business+Media&ots=AFl8EPq_s_&sig=IwmSULHMycFLGxqsQGmdgzPA1D8#v=onepage&q=Microfacies%20analysis%20of%20limestones.%20Springer%20Science%20%26%20Business%20Media&f=false
https://books.google.com/books?hl=en&lr=&id=MYZ9CAAAQBAJ&oi=fnd&pg=PT14&dq=Microfacies+analysis+of+limestones.+Springer+Science+%26+Business+Media&ots=AFl8EPq_s_&sig=IwmSULHMycFLGxqsQGmdgzPA1D8#v=onepage&q=Microfacies%20analysis%20of%20limestones.%20Springer%20Science%20%26%20Business%20Media&f=false
https://psj.basu.ac.ir/article_4434_93b097f7466cb79e562b58fe28a00ef4.pdf?lang=en
https://psj.basu.ac.ir/article_4434_93b097f7466cb79e562b58fe28a00ef4.pdf?lang=en
https://psj.basu.ac.ir/article_4434_93b097f7466cb79e562b58fe28a00ef4.pdf?lang=en
https://psj.basu.ac.ir/article_4434_93b097f7466cb79e562b58fe28a00ef4.pdf?lang=en
https://psj.basu.ac.ir/article_4434_93b097f7466cb79e562b58fe28a00ef4.pdf?lang=en
https://psj.basu.ac.ir/article_4434_93b097f7466cb79e562b58fe28a00ef4.pdf?lang=en
https://psj.basu.ac.ir/article_4470.html?lang=en
https://psj.basu.ac.ir/article_4470.html?lang=en
https://psj.basu.ac.ir/article_4470.html?lang=en
https://psj.basu.ac.ir/article_4470.html?lang=en
https://psj.basu.ac.ir/article_4470.html?lang=en

1\O O 5 i Slayl 3De

e e il S5 Sl S et B 5 el s slaesls plesl

Sedimentology. doi: 10.22084/psj.2022.25514.1327
(in press)

Jach R. 2007. Bositra limestones-a step towards
radiolarites: case study from the Tatra Mountains.
In Annales Societatis Geologorum Poloniae. 77:
161-170.

James G. A. and Wynd J. G. 1965. Stratigraphic
nomenclature of Iranian oil consortium agreement
area. American  Association of  Petroleum
Geologists Bulletin. 49(12): 2182-2245.

Kershaw S. Crasquin S. Forel M. B. Randon C. Collin
P. Y. Kosun E. and Baud A. 2011. Earliest Triassic
microbialites in Clruk Dag, southern Turkey:
composition,  sequences and  controls  on
formation. Sedimentology. 58(3): 739-755.

Leonowicz P. 2016. Nearshore transgressive black
shale from the Middle Jurassic shallow-marine
succession from southern Poland. Facies. 62(2): 16.

Motiei H. 1993. Stratigraphy of Zagros. Geological
Survey of Iran Publication, Tehran, 536 p.

Ogg J. Ogg G. and Gradstein F. 2016. A concise
geologic time scale 2016. Amsterdam, The
Netherlands: Elsevier.

Robinson S. A. Heimhofer U. Hesselbo S. P. and
Petrizzo M. R. 2017. Mesozoic climates and
oceans—a tribute to Hugh Jenkyns and Helmut
Weissert. Sedimentology. 64(1): 1-15.

Rohl H. J. Schmid-Rdhl A. Oschmann W. Frimmel A.
and Schwark L. 2001. The Posidonia Shale (Lower
Toarcian) of SW-Germany: an oxygen-depleted
ecosystem  controlled by sea level and
palaeoclimate. Palaeogeography, Palaeoclimatology,
Palaeoecology. 165(1-2): 27-52.

Setudehnia A. 1978. The Mesozoic sequence in south-
west Iran and adjacent areas. Journal of Petroleum
Geology. 1(1): 3-42.

Sharafi M. Rodriguez-Tovar F.J. Jano¢ko J. Bayet-Goll
A. Mohammadi M. and Khanehbad M. 2021a.
Environmental significance of trace fossil
assemblages in a tide-wave-dominated shallow-
marine carbonate system (Lower Cretaceous),
northern Neo-Tethys margin, Kopet-Dagh Basin,
Iran. International Journal of Earth Sciences. 111:
103-126.

Sharafi M. Rodriguez-Tovar F.J. Bayet-Goll A. and
Richianio S. 2021b. Ichnofabric analysis of shallow
to deep marine Carboniferous sediments, from the
southern  Paleotethys margin, Alborz Basin
(northern Iran):  Approaching autogenic and
allogenic  environmental  controls.  Historical

d https://doi.org/10.22108/jssr.2022.134584.1236

Biology. 34(10): 2000-2019.

Sharafi M. Bayet-Goll A. Zamani Z. Bagheri Tirtashi
R. and Daryabandeh M. 2022a. Geochemistry study
of the Sargelu Formation (Middle Jurassic) in terms
of original mineralogy and paleotemperature in the
Lorestan area. Journal of Stratigraphy and
Sedimentology Researches. 38(1): 21-44.

Sharafi M. Reolid M. Bayet-Goll A. Mohamadi M.
Khanehbad M. Mahboubi A. and Moussavi-Harami
R. 2022a. Differentiate allogenic and autogenic
controls on the formation of parasequences and
depositional sequences of a tide- and wave-
dominated carbonate platform (Lower Cretaceous,
Kopet-Dagh Basin, Iran). Geological Journal.
57(7): 2828-2853.

Sharland P. R. Archer R. Casey D. M. Davies R. B.
Hall S. H. Heward A. P. and Simmons M. D. 2001.
Sequence  stratigraphy  of  the  Arabian
Plate. GeoArabia. 2(37): 1.

Svensen H. Planke S. Chevallier L. Malthe-Sgrenssen
A. Corfu F. and Jamtveit B. 2007. Hydrothermal
venting of greenhouse gases triggering Early
Jurassic global warming. Earth and Planetary
Science Letters. 256(3-4). 554-566.

Tavani S. Parente M. Vitale S. lannace A. Corradetti
A. Bottini C. and Mazzoli S. 2018. Early Jurassic
rifting of the Arabian passive continental margin of
the Neo-Tethys. Field evidence from the Lurestan
region of the Zagros fold-and-thrust belt, Iran.
Tectonics. 3: 2586-2607.

Tomasovych A. Schldgl J. Michalik J. and Donovalova
L. 2020. Non-condensed shell beds in hiatal
successions: instantaneous cementation associated
with nutrient-rich bottom currents and high bivalve
production. Italian Journal of Geosciences. 139(1):
76-97.

Vennin E. Olivier N. Brayard A. Bour |. Thomazo C.
Escarguel G. and Hofmann R. 2015. Microbial
deposits in the aftermath of the end-Permian mass
extinction: A diverging case from the Mineral
Mountains  (Utah, USA). Sedimentology. 62(3):
753-792.

Wierzbowski H. 2015. Seawater temperatures and
carbon isotope variations in central European
basins at the Middle-Late Jurassic transition (Late
Callovian—Early Kimmeridgian). Palaeogeography,
Palaeoclimatology, Palaeoecology. 440: 506-523.

Ziegler M. A. 2001. Late Permian to Holocene
paleofacies evolution of the Arabian Plate and its
hydrocarbon occurrences. GeoArabia. 6.3: 445-504.

@ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://psj.basu.ac.ir/article_4470.html?lang=en
https://psj.basu.ac.ir/article_4470.html?lang=en
file:///C:/Users/user/Downloads/12449-19307-1-SM.pdf
file:///C:/Users/user/Downloads/12449-19307-1-SM.pdf
file:///C:/Users/user/Downloads/12449-19307-1-SM.pdf
file:///C:/Users/user/Downloads/12449-19307-1-SM.pdf
https://www.semanticscholar.org/paper/Stratigraphic-Nomenclature-of-Iranian-Oil-Agreement-James-Wynd/644f3ee16fa07007de5304159b32c3c366ca6afb
https://www.semanticscholar.org/paper/Stratigraphic-Nomenclature-of-Iranian-Oil-Agreement-James-Wynd/644f3ee16fa07007de5304159b32c3c366ca6afb
https://www.semanticscholar.org/paper/Stratigraphic-Nomenclature-of-Iranian-Oil-Agreement-James-Wynd/644f3ee16fa07007de5304159b32c3c366ca6afb
https://www.semanticscholar.org/paper/Stratigraphic-Nomenclature-of-Iranian-Oil-Agreement-James-Wynd/644f3ee16fa07007de5304159b32c3c366ca6afb
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3091.2010.01181.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3091.2010.01181.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3091.2010.01181.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3091.2010.01181.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3091.2010.01181.x
https://link.springer.com/article/10.1007/s10347-016-0467-7
https://link.springer.com/article/10.1007/s10347-016-0467-7
https://link.springer.com/article/10.1007/s10347-016-0467-7
https://www.amazon.com/Concise-Geologic-Time-Scale-2016/dp/0444637710
https://www.amazon.com/Concise-Geologic-Time-Scale-2016/dp/0444637710
https://www.amazon.com/Concise-Geologic-Time-Scale-2016/dp/0444637710
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12349
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12349
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12349
https://onlinelibrary.wiley.com/doi/abs/10.1111/sed.12349
https://www.sciencedirect.com/science/article/abs/pii/S0031018200001528
https://www.sciencedirect.com/science/article/abs/pii/S0031018200001528
https://www.sciencedirect.com/science/article/abs/pii/S0031018200001528
https://www.sciencedirect.com/science/article/abs/pii/S0031018200001528
https://www.sciencedirect.com/science/article/abs/pii/S0031018200001528
https://www.sciencedirect.com/science/article/abs/pii/S0031018200001528
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-5457.1978.tb00599.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-5457.1978.tb00599.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-5457.1978.tb00599.x
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://link.springer.com/article/10.1007/s00531-021-02101-0
https://www.researchgate.net/publication/356436401_Ichnofabric_analysis_of_shallow_to_deep_marine_Carboniferous_sediments_from_the_southern_Paleotethys_margin_Alborz_Basin_northern_Iran_approaching_autogenic_and_allogenic_environmental_controls
https://www.researchgate.net/publication/356436401_Ichnofabric_analysis_of_shallow_to_deep_marine_Carboniferous_sediments_from_the_southern_Paleotethys_margin_Alborz_Basin_northern_Iran_approaching_autogenic_and_allogenic_environmental_controls
https://www.researchgate.net/publication/356436401_Ichnofabric_analysis_of_shallow_to_deep_marine_Carboniferous_sediments_from_the_southern_Paleotethys_margin_Alborz_Basin_northern_Iran_approaching_autogenic_and_allogenic_environmental_controls
https://www.researchgate.net/publication/356436401_Ichnofabric_analysis_of_shallow_to_deep_marine_Carboniferous_sediments_from_the_southern_Paleotethys_margin_Alborz_Basin_northern_Iran_approaching_autogenic_and_allogenic_environmental_controls
https://www.researchgate.net/publication/356436401_Ichnofabric_analysis_of_shallow_to_deep_marine_Carboniferous_sediments_from_the_southern_Paleotethys_margin_Alborz_Basin_northern_Iran_approaching_autogenic_and_allogenic_environmental_controls
https://www.researchgate.net/publication/356436401_Ichnofabric_analysis_of_shallow_to_deep_marine_Carboniferous_sediments_from_the_southern_Paleotethys_margin_Alborz_Basin_northern_Iran_approaching_autogenic_and_allogenic_environmental_controls
https://www.researchgate.net/publication/356436401_Ichnofabric_analysis_of_shallow_to_deep_marine_Carboniferous_sediments_from_the_southern_Paleotethys_margin_Alborz_Basin_northern_Iran_approaching_autogenic_and_allogenic_environmental_controls
https://jssr.ui.ac.ir/article_26213_504147c774da49d106bdd2a6adebc52e.pdf?lang=en
https://jssr.ui.ac.ir/article_26213_504147c774da49d106bdd2a6adebc52e.pdf?lang=en
https://jssr.ui.ac.ir/article_26213_504147c774da49d106bdd2a6adebc52e.pdf?lang=en
https://jssr.ui.ac.ir/article_26213_504147c774da49d106bdd2a6adebc52e.pdf?lang=en
https://jssr.ui.ac.ir/article_26213_504147c774da49d106bdd2a6adebc52e.pdf?lang=en
https://jssr.ui.ac.ir/article_26213_504147c774da49d106bdd2a6adebc52e.pdf?lang=en
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://onlinelibrary.wiley.com/doi/abs/10.1002/gj.4442
https://www.sciencedirect.com/science/article/abs/pii/S0012821X07000763
https://www.sciencedirect.com/science/article/abs/pii/S0012821X07000763
https://www.sciencedirect.com/science/article/abs/pii/S0012821X07000763
https://www.sciencedirect.com/science/article/abs/pii/S0012821X07000763
https://www.sciencedirect.com/science/article/abs/pii/S0012821X07000763
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018TC005192
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018TC005192
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018TC005192
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018TC005192
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018TC005192
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018TC005192
https://pubs.geoscienceworld.org/italianjgeo/article-abstract/139/1/76/581059/Non-condensed-shell-beds-in-hiatal-successions?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/italianjgeo/article-abstract/139/1/76/581059/Non-condensed-shell-beds-in-hiatal-successions?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/italianjgeo/article-abstract/139/1/76/581059/Non-condensed-shell-beds-in-hiatal-successions?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/italianjgeo/article-abstract/139/1/76/581059/Non-condensed-shell-beds-in-hiatal-successions?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/italianjgeo/article-abstract/139/1/76/581059/Non-condensed-shell-beds-in-hiatal-successions?redirectedFrom=fulltext
https://pubs.geoscienceworld.org/italianjgeo/article-abstract/139/1/76/581059/Non-condensed-shell-beds-in-hiatal-successions?redirectedFrom=fulltext
https://onlinelibrary.wiley.com/doi/full/10.1111/sed.12166
https://onlinelibrary.wiley.com/doi/full/10.1111/sed.12166
https://onlinelibrary.wiley.com/doi/full/10.1111/sed.12166
https://onlinelibrary.wiley.com/doi/full/10.1111/sed.12166
https://onlinelibrary.wiley.com/doi/full/10.1111/sed.12166
https://onlinelibrary.wiley.com/doi/full/10.1111/sed.12166
https://www.sciencedirect.com/science/article/abs/pii/S0031018215005301
https://www.sciencedirect.com/science/article/abs/pii/S0031018215005301
https://www.sciencedirect.com/science/article/abs/pii/S0031018215005301
https://www.sciencedirect.com/science/article/abs/pii/S0031018215005301
https://www.sciencedirect.com/science/article/abs/pii/S0031018215005301
https://pubs.geoscienceworld.org/geoarabia/article/6/3/445/566869/Late-Permian-to-Holocene-Paleofacies-Evolution-of
https://pubs.geoscienceworld.org/geoarabia/article/6/3/445/566869/Late-Permian-to-Holocene-Paleofacies-Evolution-of
https://pubs.geoscienceworld.org/geoarabia/article/6/3/445/566869/Late-Permian-to-Holocene-Paleofacies-Evolution-of

VFe ouﬁ.g\:W;a)m‘Av&gvu‘w}wdu‘wmg}.ﬂuwﬁs% Sl i

&

d https://doi.org/10.22108/jssr.2022.134584.1236 @ https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0


https://doi.org/10.22108/jssr.2022.134584.1236
https://doi.org/10.22108/jssr.2022.134584.1236
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0
https://dorl.net/dor/20.1001.1.20087888.1401.38.2.5.0



