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Depositional Environment, Diagenesis, Sequence Stratigraphy
and Geochemistry of Lower Cretaceous Carbonate Unit (K)
Kuh-e Khangormaz in Tuyserkan (Sanandaj-Sirjan Zone)

Farzaneh Sharifi taeme”, Mohammad Hossein Adabi, Mohsen Liaghat,
Sedimentology and Lithology, Shahid Beheshti University, Tehran
Abstract

In this research 119 m Kuh-Khangormaz lower Cretaceous carbonate units in the west of
Tuyserkan (south of Hamedan province) investigated as depositional model, sequence stratigraphy,
diagenesis, and geochemistry. In the studied section, these carbonate unit bounded to Jurassic units at
the base and erosional unconformity in the upper contact. Field investigation together with laboratory
studies led to the identification of thirteen microfacies belonging to the inner, mid, and outer ramp
environment. Some evidence: (i) gradual microfacies variations, (ii) the absence of large barrier reefs,
pisoids, and aggregate grains, and (iii) the absence of turbidite deposits indicating ramp-type
carbonate platform in this carbonate unit. The presence of dasycladales and gymnocodiaceae
(Permocalculus sp.) in the studied section indicating warm, saline to the hypersaline shallow marine
depositional environment. Sequence stratigraphic studies revealed three 3™ order depositional
sequences in this unit. Based on field evidence as well as petrographic studies cementation,
micritization, hematitization, dissolution and Karstification, and dolomitization are the main
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diagenetic processes in the studied deposits. Geochemical major and trace elements analysis revealed

orig_inal aragonite mineralogy in this Cretaceous unit along with close to semi-close diagenetic

environment.
Keywords: Kuh-e Khangormaz, depositional environment, sequence stratigraphy, geochemistry
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Figurel. a) Location map of the of Iranian structural zones along with Sanandaj-Sirjan zone (modified
from Aghanbati, 1397, b) Geological map of Tuyserkan and the location of the study areas in the Kuh-e
Khangormaz) (Redrawing from 1: 250,000 of Hamedan map, prepared by Geological Survey of Iran,
sheet (D 6)
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Figure 2. a) Photograph of the outcrope section and the lower erosion boundary in contact with Jurassic

deposits (view toward north), b) the erosional upper boundary of the strata in the Kuh-e Khangormaz (top
of the Kuh-e Khangormaz mountain) (view toward east).
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Figure 3. a) Photograph of the Lower Cretaceous carbonate reef strata near main studied section with a
thickness of about 27m composed of abundant Orbitolina (View toward northeast). In this outcrop the
lower boundary shown by fault (Note the person for scale (circled), b) Schematic stratigraphic column of
the studied reef strata outcrop in A.
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grainstone (sample number: 112Fs), c) Algal bioclast wackestone-packstone (sample number: 24Fs), d)
Bioclast wackestone-packstone (sample number: 26Fs), e) Worm tube wackestone (sample number:
91Fs), f) Echinoderm wackestone (sample number: 11Fs), g) mudstone (sample number: 54Fs), h)
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Figure 8. Schematic measured stratigraphic column of the Lower Cretaceous Kuh-e Khangormaz
deposits with interpretation sequences (Sharifi, 1398).

5 S Gl Sl Wgd go alind Slgw, JB slad o b S5 T jo 4 o35ks anld 4 oal (Gloww
SIS gy 5l e B (0l Jaome 10 Cgay (ol i Gloj 5l oS S S po ol Sless al s &l
(o & JS») (2020


https://gnf.khu.ac.ir/article-1-2738-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

il e pele VFe o bl g ke o) 8)las oY al> V55
(a5 oSl pole 4,20

g 0 oo @B 1) uSosile 5 Glorw dadils o aliue gules upds gob laosliul yad (Sl gl
S50 bedghawl cwl ool o> dlge Calis jiSlas samolis asls cul yio deo V5l 50 Ll disls
Hughes., 2017; Toussaint et al., ) asl o sl SBgs Slids 059 b (Seigiss sla,Lid 51 o s Led Mol
lecadolitwl sals pwyyp slodised 10 0gd oo Slguw, Cwls ;o 5,8 pix 2als el as skl (2018
(5 A JS) 058 g0 osmlin Cunglss (U5 5 (T olge 55505 gl SLLI ) 5 055 00 0 Jlsl8 &
oy Jolsh 5 s doalls (0 3,5 Sy IS5 ekt SlSe o515 oty Sl 3 1ol o1y
o Sladiges ;0 (o (lauled odd (cw)yp (sladiged )3 358 o0 00 Siw S0t 545 lyd daze ol
(& QA JS2) Wads (o) (G55 o)l 30 a3l (s 55 o0y
S Sy Camglss el (Sol o ;o Jghite 5 e sloanld 5l (S pod (Teeglys e (Sumoglgd
s P5be Jolie St 50 Wl oo Cuegled 358 ol 5 Hlecw ©)jg0a Wl (0 4z ST Cl 9 Sl
Seoslis sl bylss 5 calises sliowd oS 5 b o] 5l Bloel 1o (505 b 6,8 Gogms, 5l any alolidly
2l 5 4l adgl S a5 jui> e (Fantle et al., 2020) ogs JSis 98 s slacsl 5 Ly Of (ol
L aslys 4t 53 5 ol 35 55 it S 5 el VU Sl nslss (slaJslome oS g (2o],500)
a4z i b 5e )T G105 50 (npy anliyS aoly (Sal slaaises 1 ead plil gy ool oy wiale> i,
Sladises ;0 lalaogdgd g5 cpl b ololid Liogh (pl )0 Cusdles g5 S (Adabi., 2009) sl dlas
P onSile) gySee Fo bV esll Lo o Sh des jye shls eslail S (slacSiilise < jpods oad sy
(g A J5&) $9d oo osalie (19,50
5 2)ls saiy ol 53 Jslme &ygoa (GH3B T (psas a) ool SlaS 5 wn] b cal 53 1o slogal
5 sl ol (Fantle et al., 2020) wgd co puedS Sl ,S il glyas § 00 0 ST slacSiw 7,8 4
(z A JS&) (Adabi., 2009) wisds oo 00s 55,b by e shiul slal
"0 O Sloj 90 (Ssalstize sl Th 4 o)Ll IS oly (Sl slaciw Pl L ol gk (w0
gt 30 by ol gl Slpdi anbioe Pl Syl slool dngay 6l s oo &5 was
Syt obye slolame )3 oyader oad FlS a5 GlyS WS Ui el alyS atie
Ll oo e JuSis 4y i a5 ddlate o (z A JS) (Morad et al., 2013)

ablie 51 (B 55 luiaeglg il Sl om ) (S35 9 (Sosle () ks e £33 (AT jelatey
(@ 5o ) JS8) (0 F3ko g (0 ) JS0) (odas (S psilie 553bs ) Basaslas oS ud plox
e USE) sl () ladigad (59,0 W g8 50 Canl ol e ad Sleww b oS pad by an T iz e ool

(Sye

1. Unimodal mosaics


https://gnf.khu.ac.ir/article-1-2738-en.html

[ Downloaded from gnf.khu.ac.ir on 2026-05-18 ]

'Y (Ol o it (593) O ja g5 58 30,5 G 055 (K) (5 4l S a5l )8 anly (condsl) 5 (il (5 15007 (53500 ¢ gr9my Lamns

390 €5 31 o Glams 3T (0 «(FFS &g0) (05 Jld) (glaiSge o SbI o a5 Sen a3 (T4 IS
Lgad) Cal 00,5 adad 1) aidgin )] SO a5 Gl Lol 5 o5, (@ «(OFs Bged) (S5 2t uld) pS,ﬂ SSO9yS
Old) Sle (S0, 5l b ansSST g0 as el (& (FFFS &9ed) (50,5 Lild) aedshol (@ (V- +FS
Aged) Sl Lide ,0 oAb bl (g (Vo FS &ged) (K5y0,5 (ild) as cueglys (g (YFS &50d) (S5y0)5
G 45 13) (S50 A0 gl o s )5 g Ploul an]p 5l b e LSS (Z wsd wyp Sol JIs(AOFS

(o5
Figure 9 a) Micritization process around a bivalve (yellow arrow) (sample number: 4Fs), b) Drusy
cement inside an allochem (white arrow) (sample number: 5Fs), ¢) A vein filled with cement cut across
an orbitolinid (sample number: 100Fs), d) Stylolites (yellow arrow) (sample number: 66Fs), €) Linear
contact between two oncoids as a result mechanical compaction (yellow arrow) (sample number: 3Fs), f)
Dolomitization (yellow arrow) (sample number: 100Fs), g) Hematitization in the middle part (sample
85Fs) of the studied carbonate sequence and h) Formation of cave as a result of dissolution and
karstification process (View toward south).
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Figure 10. Thin section image of some studied samples under xpl and cathodoluminescence microscope.
a) Vein cement photomicrograph xpl, by Same area as in (a) under cathodoluminescence which shows
bright luminescence, possibly of meteoric diagenetic origin (sample number: 84Fs), c) Limestone in ppl,
showing brecciated texture with dull luminescence in d) reflecting burial diagenesis and brecciation
(sample number: 29Fs), e) Calcite vein fill cement in ppl, bright luminescence in f reflecting meteoric
diagenesis without zoning.
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Figure 11. A detailed paragenetic sequence in the Lower Cretaceous carbonate of the Kuh-e
Khangormaz.
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Table 1. Geochemical results of the Kuh-e Khangormaz’s samples analyzed.
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Figure 12. a) Sr and Na variations in the Lower Cretaceous carbonate samples of the Kuh-e Khangormaz,
compared with Mozduran Formation original aragonite mineralogy in shallow environment, b) Na and
Mn variations in the Lower Cretaceous carbonate samples of the Kuh-e Khangormaz compared with the
original aragonite mineralogy of previous studies, ¢) Sr and Mn variations in the Lower Cretaceous
carbonate samples of the Kuh-e Khangormaz together with the Mozduran Formation with original
aragonite mineralogy, d) Bivariate plot of Fe and Mn showing positive linear correlation probably due to
anoxic condition or the effect of the meteoric diagenesis resulted in increasing in the Fe and Mn, e) Sr/Ca
and Mn variations in the Lower Cretaceous carbonate samples of the Kuh-e Khangormaz compared with
the field of the previous studies, f) Mn and Sr/Ca variations in Lower Cretaceous carbonate samples of
the Kuh-e Khangormaz. This trend shows that these carbonates were affected by closed diagenetic
system.
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Introduction
One of the prominent features of carbonate sedimentary rocks is their use in the
reconstruction of ancient sedimentary environment. In an ancient sedimentary environment that
consists of different sub-environments, events and happenings have taken place. Over time, as
changes in sedimentary conditions, changes in seawater, diagenetic processes are recorded
within sedimentary units which can be obtained by studying these sediments in field surveys or
subsurface studies. The Sanandaj-Sirjan zone, which is located in northeast of the main Zagros
mountains, is similar to central Iran in terms of sedimentation regime and structure. In different
areas of this zone, stratigraphic units are mainly composed of igneous and metamorphic rocks.
Some of regions in this zone consist of sedimentary units. Therefore, in order to better
recognition of the available successions of this zone, an outcrop section of white, cream to gray
color limestones including Lower Cretaceous Orbitolinids in the whole Hamedan zone was
examined. This region in terms of rock and biological characteristics is correlative with
Orbitolinids carbonates in the Zagros basin (i.e. Fahlian and Darian formations), Alborz basin
(i.e. Tizkooh Formation), Kopeh Dagh basin (i.e. Tirgan Formation) and central Iran (i.e. Taft
and Shah Kooh formations) and shows sedimentary conditions similar to the previous
Cretaceous in Iran. This area was studied only by the Geological Survey of Iran to prepare a
geological map. It was studied in terms of karst phenomena, too. This research is the first one in
thence of depositional environment, sequence stratigraphy, diagenesis and geochemistry.

Material and methods

In this research a thickness of 119 m was studied to understand depositional model, sequence
stratigraphy, diagenesis, and geochemistry. In total about 119 m of outcrop section from the
Kuh-e Khangormaz lower Cretaceous carbonate units in the west of Tuyserkan city (south of
Hamedan province) was studied in order to investigate microfacies, depositional environment,
diagenesis, sequence stratigraphy and geochemistry. Ten thin sections were stained with
Alizarin Red-S and potassium ferricyanide following Dickson (1966) method. The studied
microfacies were described using the Dunham (1962) classification. Description of microfacies
was after method proposed by Fligel (2010) and Buxton and Pedley (1989).
Cathodoluminescence microscopy analysis of eight thin sections gathered to the characterization
of various diagenetic processes occurred in this unit. The definition of the available sequences
model is taken from Tucker and Hunt, (1993). Forty powdered micritic samples were analyzed
using atomic absorption spectrometry (AAS) toll for major elements (Ca and Mg) minor
elements (Sr, Fe, Mn and Na) at the Shahid Beheshti university laboratory.
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Results and discussion

The Lower Cretaceous carbonate unit (K1) of Kuh-e Khangormaz including 119 m thickness
overlaid on Jurassic limestones with erosional disconformity. In this unit based on field
investigation and thin section microscopy, thirteen microfacies belonging to lagoon (with
highest abundant), shoal and shallow open marine determined. Based on petrographic studies
and determined microfacies together with the lack of turbidites in the study section along with
gradual microfacies changes and comparison with previous studies i.e., Flugel (2010) and
Buxton and Pedley (1989), these carbonate units deposition took place on a carbonate
homoclinal ramp. Fractures, cementation, micritization, dissolution, Kkarstification,
dolomitization and hematization were the main diagenetic processes affected the studied
samples. The vertical sequence of the Lower Cretaceous carbonate unit (K1) in the Kuh-e
Khangormaz indicates 3 major episodes of deepening and shallowing-upward trend.
Geochemical analysis using AAS (40 powdered samples) and Cl (eight samples) reflecting
occurrence of close to semi-close meteoric and burial diagenesis in the studied samples.
Geochemical results reflecting original aragonite mineralogy for these units.

Conclusions
Based on this research, the following conclusions are presented:

-The identification of thirteen microfacies belonging to the inner, mid, and outer ramp
environment.

-The three 3" order depositional sequences have been recognized.

-Cementation, micritization, hematization, dissolution, karstification and dolomitization as
main diagenetic processes.

-Original aragonite mineralogy in these Cretaceous units along with close to semi-close
meteoric and burial diagenetic environment was identified.

Keywords: Khangormaz, Sedimentary environment, Sequence stratigraphy, Geochemistry, Lower
Cretaceous
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