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Ca Mg Na Fe Sr Mn
Sample Name

% % ppm ppm ppm ppm
SAMA 2112 29.19 0.49 556.4 23584.78 625 534.38
SAMA 2111 25.30 0.52 608.33 21045.85 615 294.29
SAMA 2110 36.99 0.38 185.47 10015.84 432 117.53
SAMA 2107 36.34 0.29 482.21 8763.86 493 125.27
SAMA 2106 37.63 0.30 311.58 5735.33 333 147.83
SAMA 2105 36.11 0.34 497.05 10729.26 425 178.81
SAMA 2104 36.29 0.30 474.79 8330.21 425 209.78
SAMA 2102 35.01 0.34 682.51 10141.74 445 191.06
SAMA 2101 37.26 0.34 363.51 16121.86 405 248.51
SAMA 2100 36.44 0.33 178.05 10092.77 376 271.06

SAMA 2094 33.77 1.13 148.37 18026.16 450 274
SAMA 2093 31.64 0.39 519.3 12680.67 429 255.57
SAMA 2089 36.33 0.35 660.26 11351.75 358 271.06
SAMA 2087 3225 0.44 645.42 14359.30 343 271.06
SAMA 2083 38.65 0.32 1016.35 5224.74 370 224.59
SAMA 2082 36.13 0.38 608.33 7728.70 369 162.64
SAMA 2078 36.48 0.38 274.49 7840.61 363 170.38
SAMA 2074 36.42 0.32 170.63 6217.93 304 154.89
SAMA 2070 37.88 0.30 712.19 6266.89 353 216.85
SAMA 2067 37.83 0.31 534.14 5847.23 302 385.87
SAMA 2065 38.56 0.25 452.53 6210.94 364 209.1
SAMA 2063A 26.65 0.65 571.23 34088.37 571 356.55
SAMA 2060 11.91 0.75 118.7 47993.04 241 309.78
SAMA 2058 3.02 0.75 511.88 67145.28 166 316.85
SAMA 2055 24.03 0.69 934.74 21003.88 520 263.32
SAMA 2054 23.86 0.69 445.12 22241.87 538 286.55
SAMA 2052 20.03 0.70 630.58 29599.88 531 294.29
SAMA 2050 22.75 0.66 853.14 25221.45 568 286.55

SAMA 2047 35.82 0.29 178.05 12478.20 415 164
SAMA 2045 23.75 0.59 311.58 25655.09 505 163.32
SAMA 2044 16.08 0.65 712.19 38076.97 392 302.04
SAMA 2042 4.97 0.66 511.88 57947.78 209 340.76
SAMA 2040 14.59 0.60 652.84 35020.46 398 255.57
SAMA 2039 38.20 0.26 51.93 13637.04 762 32391
SAMA 2034 39.14 0.26 378.35 3574.09 603 123.91
SAMA 2027 36.25 0.24 845.72 6763.49 649 110.38
SAMA 2021 36.26 0.29 163.21 14043.08 365 224.59
SAMA 2018 36.04 0.27 348.67 9846.85 456 278.81

SAMA 2011 37.09 0.26 689.93 7092.22 367 170




OA-ED :(T‘) PP 1Eo | o pgle/gl S0 g oy Ld yule/.... (5laodidng uilSun uliubons g ougl bl SIS yarid §s owbgs j >

.u:_fojfu:jﬁolw\.s,\;)'usm)u)ﬁ)—\‘ Jgd>

kgﬁo M wlasio 9)“} ¥y
g
o I ey 53 oy LeSaTe&en 5 0ol (b s pam | 5 o b (Slosgd & boloze (6285 ST b 5 0l Marl/calcareous
b ool | b e 6 55 Sy ol JSK5 adimsdlid a0ty | slasinl b ssle (0 03 5 oo 31 60le e colw shale
W el oy (5 ke ) 51 208 35S 5 &S5 PF1
23 bl 5,1 il gt Jlas polas -
e o3l
< 5 OSN3 Jpoly spdm s Obaty S8 s | als G5 L Greghe ) L o) gl Radiolaria
Bl | e Sl (3 Dlsgrge 555 5 gl 0jpm | 5 5 0SSN Ll 5 doys Fro B Ve sy wackestone/
o | A e i s bos D5 Gl 53 Sl | Sope 4 gl O5pe K pda Loy o5 packstone
a)L“.S-)J\AL:Aj)JLs‘T.:\}Aj‘&YQQ\_}:AA}?})QB}L .c)}»MUAJ}»& MF1
23 gl e L3S 5 058 sy Ll s S
Michalik et al., 2008;) ol Sl gy cpl ki Ol
.(Stein et al., 2012
N~y K 53 Slgmy ol SSK5 stisolis Ol 8 we) | bails 031D o508 i 5105800 (sla il 3 Plagic foram
Bl | o Sl sladls s 5 sl 50 e b faos | ;310 B a5t Sl 3 L Caasbis /10 350 53 muiStone/
wopm | 03 Ol 4 gl Sl Sl 5 05 el b | S il B badils oS 5 o LB (S anlai wackestone MF2
.Q\é)bjlc]amﬁj):}&\{): o5 ladases | odSTT, ladls (55l polae) (sladS gs 5 Dby
o SAT ojlusty ol 53 4 (el (a0 s
el K5
S |l dlasmal Sl lat 8w | S ames b obglaiS ss 51,5580 Jols glaiS 5 BIQCIaSt.WaCkeSt‘)‘ne
Jloji (S350 adms0lss Oblsil 5 pro ST dagslaiS 5o | o iuls 55 5 bl Oismw 5 LIpST laes & with microbreccia
o sn 5 gl 2555 s T GLOT Jlji lylps s | ISl 5 Whud ohse S sbajiil
Gy aikle 5 )3 e ediasOlE Ll 5 ge oS i g STl 5 M ks 0 50 S5 SN, (sl il 3 MF3
il | ganals (SN s oSan Gl fed O3 ol s
. 5 pblie Sl S 00 Wks ) (ST (5
(Cosovic et al., 2004; Romero et al., 2002; 5 Dl oS s Slae Sop5 &y OAE sl
Corda and Brandano, 2003) b
LS
Sy |3z e etel bl mhae 5 Ctg Olzty e | s el gl i sdis g A sladls BlOClalS: WaCke§tﬁne/
05 5b b fame 4y by e Gsb ol gel ool s (VU | cbjacal 2 5 5 Tasmn 5 S clsnl S Slakd packstone wit | MF4
(Flugel, 2010) 6,5 | Solasd 5 aulsSS” ol 5 05558 s2d o oSClr o) | DYOKeN skeletal grain
Cnd Suy e b g e s Sl
Sy | Glaals Ul 5 a1 0ad eulS Obzty S ane) | 0 s S 55 (5ba 5 0l et g 53U slaslaiS 5 Burrgwed Small
sdns0las SN 5 Sy sl 5 (b 5 (A | eSO e S 5 S|l STl i Bioclastic
Sbosbas omb bt s T L g3 Cag | 058 e s S slaes 5 15 ke Lals oj1T) wackestone
(Flugel, 2010) | Lasls Jlsl 3 b (e Jon o311 3 (5aiS 53 (sladiusy b MF5
S ¢S 55 (ol Jaial 5ol o oo p3 Fr BT 550
313D 5 5 e gty bl 8T Y S5 e
BN RO ISP PR SN RIS L S (e
Sl s | Jom a1y ealin pute ¢ S Sl ot (St | st o3Il Lo a 1) 355 2 5 SIS 5 sla Skele;aiiwaCkeStone
3 zon Uy bl e 5 3 Sty ediasDLaS oo | Whpd el )l ol oSz bl b 5 ek ¥ and 1loatstone MF6
Lo ST T Jly Ll s 5 Jlej (6558 0dis0lss | e STl ot O g i 6 587 STl (glaos 5
Ll e S s g S50 glad g s
S | S8 Bl (Shs ow es b okan gl e | ke FET spie s s o g ediS sl | OrDitolina rudstone
(Flugel, 2010) zyo 3o odel plol b 5| 5,5 GlagleiSss o(doys ¥ s5d Sl L)
Lo Luld Sl eaiS ool e 5 eag | ST 5 5k a0l e 1 Fladad 0LLeSE L a3k
Sl bos BT T Jbys Lis 5 5L obys Al o 35S g MF7
(Pittet et al., 2000)
S Gore 4 daid sl 53 04 A1 S b dan s
PR S P T PO g A PP
g3 3 D) g 4 s gy SeasT ety

YA



OA=EQ :(P) PP (1 Fo | (o] pyle/yl S0 g oty bd pale/ ... sloodiiigh uslSuan uwliubon g gl Ll S yaris 5> Gauigsj 3 48

=Y Jgdo aalsl

bf

wlaziw

o3l 3,

s

(S 4l —

3 Ll 0 08Tl eias DL Oliziy 4l 4

ek 38 O s eld s o sladls e
T e 65 ol Ui Kl Jls iy Slalas
(Cluff, 1984) VU o5 1 5

bt slaodsl ol ASl Glaos = ¢l
Wpbe) oS gla il 3 oy Yo 3l i Sl
5 IS 53 (g5 2l (S ST (laos 5 (1Y 2SS
Ry s tf B GL"&? Slaos & iomen
dosh Jels AUl bl s dons Yo Slsl L
odis 8 oSl 5 (doys Vom0 Slgls L)

(Ao ysY=5 Jl5l 5 0)

asl- hls ojlusy ol 5o Al Glaaiay i
03 7l Sl OE 21 Ss Sy 3 e 2l S
Al iy 1 il ad gl Laie &8 (g sboas 03

)ké:}bu}ﬂ“b;g?]ﬁ‘h\;ﬂ%x\{%
Lol

Coated bioclastic
graintone/ packstone

MEF8

ety - Sl

L™

Jo 65515 5 0358l o kian Ol Blenty 4l 4
Sloslus ) a2 gozmn ol 6)‘-&}.#) Obej 4> G glaaziy
Laals O g L....u L;J..ﬂ)y .(Masse et al., 2003) !
olpar 4 AU Gl sl 05y 5 glaeslsty s
wogare ol I gy e V3 0diOlse 3,0
22 gl A b VL s 5 5 L o lesles,

sl (Shoal) g (slaazzy

Burchett and Wright, 1992; Palma et al., 2007;
Bover-Arnal et al., 2009; Adabi et al., 2010

Sbejll 3) deys YOO sl Lol den )l
Wk s ket 5l oSl Ly et 6
dops Vo0 s L G /Y s3lal )
LoV SS 5 LS5 e s oSy gla el 5
Ol e L(J:J;;l Slaes 2wl 5 s S glaos &
gl Olin & 35 339 B glaiS 53 35 5 Al g e

Peloidal orbitolina
packstone/ grainstone

MF9

[P PRy
0SY-

02 2355 5 5 V55 Sl o slaesSilr VL 115
:}Wﬁﬁ}@}fyhi\ﬁﬁ%s\a)w;uw
A4S e ool ol K5 Olej 5a 1y ST

(Geel, 2000; Bachmann et al., 2006)

HILIL) Ao 3 YO B Yo 5t 55 sl 3 L e slacSler
G sgd Slol3 Lassh (e e /0L 5 Y 550>
O b e gl Dladad 5 ST ) s s VO
b S5 e b 55 oS (sla il ¢ 2 S
0l oy g S bl 135 IS s e o 5

a0l e ledSTy Dolakd 55 gy

S s Kos s Sl bl
Lol Jsare oyl opl s Sl el ous

Green algae
packstone/ grainstone

MF10

P PRy
08y -

s fame & 03508 adas0lis Olzty 8 4
Sla e 355 (Adachi, 2004) ol )T 5 6550 oS
Shogrse Slp s S Je pess s ol s

(Masse, 2003; Mancinelli,
Tasli et al., 2006; Jamalian and Adabi, 2015)

2006;

4 gazma opl 53 G s> YL Sl g Sk )
51y ST spdome 25 5 5 GSY Ll s 30 sloslus,
A o b oylasty ol S5 O

(Geel, 2000; Bachmann and Hirsch, 2006)

ey s (ISl l Son i b e slaes
wl:)’fu.a\:tj}l%ﬁd&b;c):ﬁ\sue:ﬁ
Sl il b oS ) 5 (LY Sl V)5 Sl
WS e VamSs eldphs Wl o8

O slS A
5l 5 ol oyl 5 pl 53 Jgeme W15 ¢ s (St T
o 5wy pre 5SS Dlogrsn Ay 4 K

.@\dﬁ:fq@i@:

Burrowed bioclast
wackestone/
packstone

MF11

&




OA-ED :(T‘) PP 1Eo | o pgle/gl S0 g oy Ld yule/.... (5laodidng uilSun uliubons g ougl bl SIS yarid §s owbgs j >

=Y Jgdo aals!

il

wlasive 0)“}})

g;‘-l:g{.aj
RE

¢S o Lams 6 05 STl odina 0l Lzt S 4t
Sl 50 355 (Adachi et al., 2004) ol o1,T 5 6551
Ay Slasse Gilp s paE 5 odle sl
Sgdows glaloses o uT Syl LS o .h.!‘).& _)ial:u

Conical orbitolina
Wackestone/
packstone

sl Gbals Il (JSE b e slacd sl
oy P Sls L (e de YUY s )3)
el ple) oSz gl il els S Slaks
Ol gyl S wls £ 55 51 G S oy )Y 5255

.C.w\@f\l Sl L gl pf e 5 39 2 ((glaiS o

sk OT
Masse,2003; Bosence et al., 2005)
Mancinelli, 2006; Tasli, 2006;

Jamalian and Adabi, 2015)

kI3 Ol o 1y K8 (s e sl gl (Slsl 5 ioean

s 935 o5 a2 03 oSl
(Vaziri-Moghaddam al., 2006;
Muttoni et al., 2007, Badenas et al., 2010)

et

MF12

S awdin 5 b GEL g o3y CHS 5 WS b b e
oo o> (Read, 1985; Burchette and Wright, 1992) 3 45 o5 ody> 4 4
RIm) asl> Olge & & oy sbjlsle sy Kb o)lst ) ot anllas
AL ol ab e ) b SB)5eST Sl is oM e 5 03 S s
sl 555 cpl 5 0553l .Cnl ol odalie (Read, 1985; Pomar, 2001)
e K b (Calei turbidite) sy, ¢ oIS 5 (Slumps) 55,

el G5 ey

Sy Jowe —0
Gp e esls S pger 53 axb 5 g 4 dde 55T o
G S5 olal 5 s Sl odd oslinal os (g li> ol 03k 5 o Vlglaw
Loyl ) Sl 9 (63508 LU omen 5 o5y Gla s La cladls &
Olols W5l gswy Las 0155 oo ¢ udT Jlol 6 T 51T Sl s Ly 5
5 (Distally Steepened Ramp) i 3 slgzl b oy b IS 50 sy |,
Read, 1985; 1992; Pomar, 2001;) 55
Gk, das e Ol bejlus, SaST, (Y JSK&) (Van Buchem, 2010

Burchette and Wright,

Outer ram

Mid ramp Inner ramp

of Basi
depositional environment

Hydrodynamic
boundaries/conditions.
MHT:MeanHighTies | = _ _ SWB _ _ _ _ _ _ _ _ _|_ _ _ _

MLT: Mean Low Tides
FWWB: Fair Weather Wave Base
SWB: Storm Wave Base

with broken skeletal grain
Burrowed Small bioclastic Wackestone
Skeletal Wackestone and Floatstone
Orbitolina Rudstone
CoatedBioclast Grainstone- Packstone

peloidal Orbitolina Packstone-
Grainstone

Green Algae Packstone-Grainstone

Burrowed Bioclast Wackestone-
Packstone

Conical orbitolina Wackestone-Packstone|

Mudstone/ Shale PF1
Radiolaria Wackestone- Packstone — MF1
Plagic foram Mudstone- Wackestone — e —e—— — — — — MEF
Bioclast Wackestone with microbreccia —— ————————— — - MF3
Bioclast Wackestone- Packstone . —————————— — — — MF4

Proximal

Distal MTld /
\ LAGOON

SHOAL/BARRIER

MF10

MFu

MFn2

e 055 1 93 01 3l (glaoslst s Camd g 5 (IR gy (612 53l (9 s Ja Y JSC



OA=FQ :(P) PP el o | (o pole/l S0 g oty Ld pale/ ... sldoiing) uilSan ulubione g oulgl Gulub S paris )> Gauigs j 348

o YE st 534S 558 JET (TST) oy i o plass )y s Ol i a4y Sy
gﬁju.ﬁjj‘jyl{)éﬁjzﬂQ)ﬁﬁ(MFS)&})ﬂd%cﬁ».Jﬁ)b\ﬂ
Obe OLyls (olgsl (i 53 0sSOMN sl il b (gol (G smwsle o)l
(Van Buchem, 2010) Aptd Jslee oylussy azws cpl 558 00 wjf S s
Gl oS s b (HST) YL 515 sl ) arws . Zool o8 48,5 655 2
Sy ol aY Glaoslasts 228 by pad SO sla sl b
S o) 4 b e 0l Ml B by e slacd ol 5 (gladS 55 oS,
Sy Sl SO — 0S5 U ol 53 edas Gl Ll e il
bt g ol 552 5 S5S s oslust ) ates ol (gladS 55 glainy 5
ki lols oylsty o 585508 Olge 4 Ol e s 55,78 ((glaiS 55
Olsie 4 ol ) slo St T slols & ojlasty ol B 50 5 ol
s (Sl 3 5h g 5 5 53SBY § 5 5l e g S VLS
Ao PY e oS B 03 pae s S 53 (ST) VL Sl5 ojles
» (Van Buchem, 2010) Apt5 Jsles oylust ) atws ol (ol o ‘_;,:fejb\;\
4 b oS B 03 0Ly Ll pam WIS gl (o8 65 (S55

K\ Jﬁ&) Ly o AP

Al ol S mad —Y

AU 4 B Sl el ol S adsl wls G e
5SS SLT fas Lol (bos s dali s (Kb syl
Al gr e S gl S 5 5 L e oS ColS 4 e SolS
SloSaTeR 3 Na L St 0l (35 L 5 o) 5 3503 (b s e S
& ol Ll g e St /Na glalaws bl el oo g 5 J6 Sl as s
SlS Sl S ST Ayl b2 S5 L slaeSeTS oSS
ol b Ol o Ol S adl it SIS o L (Adabi et al., 2010) Aab
e oshte 4 5,8 55T 5 1y osd 4y 5 Jalee 53 Mg 5 Ca Ol clas
Mg 5 Ca ol jole 51 0Lyls Ll ol S alsl b S5 .S 5
T amlie 5 KuS 21y 53 23lie oyl ey 5 ST 5 Mn Fe (Na o 5
sl s G (sl il 01 SKia sy b okd b yme (slaes g L
Millimanm et al., 1974 ; Adabi and Rao, 1991;) Cul odd sslazul ey S
.(Rao, 1991; Adabi and Adasdi Mehmandousti, 2008; Adabi et al., 2010
Lo sl STt ST cbeSaTeXu 3 :(Na) pow —
2 (plis YOr 80l plgig YVor B0 e sl Sl
15 s b e (S SCdS 3 e Ol S b 55 S e
b ,ldas (Rao and Adabi, 1992) ol plres YV' o5 cdime
ST Gk 5l I3 OT 655 5 o8 (i SLT doys ol
plass TP osie onT lalys O 53 0T Ol Lol la)lils
23 omT o o a el saeSaTe&w s 5 (Timofeeff et al., 2006)
(o p3lie (Renard et al, 2007) ol ok 3518 ol g g For 30
FAY 0S5Le) plges VY7 B 0) oo Olyls 5l SaTeSn glagigei s
S (- (Partition coefficient) @5 et el Olug o (f‘o‘ed-.
o Ol 8 oliT 51 a)ls ool S ,e0 s ST 55 5 o3y S
sl T Glabys OT adyl pslie 51 28 Obyls Lile badses s
ol 03 et adsl Gl Labe pde cdasOlL i nly Gl Ol
03 e polie oy Sl s B3k T3 S 51 BE Sl
ol S s o S b pesl el e
(B -F JS8) ol ol

o)

B wlidns —F
J'!“Uj:‘fg;‘j)b‘J‘JL“".J&“b?t}*‘?“)J6(‘)‘"°3J&}*"Juﬂil§”““*‘
S sl S (o L ls g0 Sl ks coylust ) (53508 @5 el
e b g s Slelis b uSalhl 53 YU 4 5y Oluws 5 belust

(DS1) b y1s Jof guilsw N\ —F

Sl g OS5 Slaes Lt ol e & 0Ly Wle edsl s JIg cpl g5
Sosb & a0k pa )3 VL Db 4 &8 Cl Gle Gy 51,5 oS i3
St s S5 S 4 b S 0 S el JS 6
41y ol ol &8 A8 I sl i 05O gl aial by ses L
Go0he e gl Ol g 4 OT Y QYL mhow 5 05l ) o 5555 Ol
odig e o slasty w5l me Sl odd w3 8 b s Jsl LWKw (MFS)
G 3 bl lortle 51 e ool 20V Jl gy uilS 53 (TST)
Ol ) VL s & 0 (355 08 5 S mg Ky SR 255 JI5 s
FE05 el 655 g lS s 058 5 Slaeslest; ST 55k 4 das 0
Gy 1) oyl ol Sl Gl o5 ol a5 e 03 2 iy
05S s Slaoslasy Culg 5o dmse S5 dugn S Sl 5 glaiS s
Sty 5 Ao S Gladle sl oslusty o 56,568 Ol 4 (2dS
sl aY o ST (VL mhaw b all o lust ) Sl s 5 (s14iS 55 &5 5
S oYL e s (HST) YU 515 ojlast )y 42wd e Olsie 4 oylusty opl
ol 5 43 (51 s Sl SB2 55 31 5l 55 gn 43 5 5 53 Ul (g
L3l gl gy K foore 3 5 Sl o 7 dslas By ca) 53 VU Sl5
G 33 Oy L3l sl S )l e 2 WY s 08T S 3 0Ll
el g5 4,5 S5y p (van Buchem, 2010) Aptl Jsles s 058

(DS2) b s pgd ywilsw ¥ —F
G b 4 dase O 1) adpm o 5 SUEL 01 D5 JIs o)
@ Ly 01513 Jasly 5 05N sl il 3 Gls 558y ool
aslol 53 58 o g0 Sl Gy G5 Slosls S5 i Sam
Pa3ls sl 5SS —0 S s slaoslsty 6,8 IS 4 P O G
@bld bty o F 055 S 3500 e 4 D)5 Sl 4 b
O oge &S ksl oyl sl 4Y SV Tl el Sl opl g el
gl Ol a4 Sl (Gl OL)ls @l le 3 la o5 5 (gl OLDIs i
(TST) b3 i 0 3luct 5 s (Gl i 358 oo (3,20 (MFS) (655 o (b
APE2 Jslee o)lusty s ol oSl 0dd (6, S o3Il 2 VY Ll ol s
53 (HST) YU 515 o jlust y atws .Sl 5,8 48,5 53,5 _p (Van Buchem, 2010)
L aS (58 6l)) Sle Olsls i bl flu 3 (A sbaaV L JIg5
SlaaYOba 5 0SSN (sla il 5 Al on 5 la S g3l 5 gud o e 2alS
@YU S 8 e el e S ey Glroslst ) (sl gy ST
S ol 3sh s e o) (ESATES i Hsgh 5 mlid S x L OT
g5 315 o2 b 0L (Sla (G ey O o5 L YL 3 0T (il
Apt3 Jslee JI 5 cpl 53 HSTIVL 515 o lust ) atws .Sl pgo ¢ 5 S e
15 e e YO sgd= 53 &S Cwl o ,e 45,5 55, (Van Buchem, 2010)

.J.w)‘sﬁj:ﬁr?@&AO;JJ{)}O[{.)|}~U}L~(})JJ&6‘P

(DS3) o 18 pow ilSew ¥ —
o by e 05N Gl il sl )b s b sl b JIg )



OA-ED :(P) PP 1Eo | o pgle/gl S0 g oy Ld yule/.... (5laodidng uilSun uliubons g ougl bl SIS yarid §s owbgs j >

5
»
s |z gle
2 ] 3 HEI
Z | S = o B g .-(!I & g
w | 3 < = Weathering by H TST
w82 = oRAT 735 URAN 2 z Z‘_(,lsflng
olelz|E|E Lithology S m ® 18| &l 5| B |3
o lo|lo|d | = 'TI!ORIPOTA a %5§5E§ HST
S 0o 7 30  DUNHAM 8 a|o
R W=
g Y 5 il
AR DA
iR (47 Ty o 10—
ELEIELEH = | & dil]
-3
2. 48
¥
o LEEEE
%
=
(l
. =g
Al
PNAAA
& AN
$ B
8|3 3
3
S| C 2T
9 g
G |2 i
;- = A= N
3 Mt b 0w
g s 20—
o+
+ 4
H =
[+ &8
£
pripe
23 Lo
4 L 2030 1
e
{ L pmmam].. L [=]
’/If I“l fsa 2015 “2
- 5
]
£ bus 2005
§
Qo A 7030.
SRS Limestone Miidsisnezshaie V/?ﬂ Burrowed Small < _ 4 Coated Bioclast Grst-Pst
= / Bioclast Wst =
% Cherty Limestone pe
¥ | Radiofaria wst-pst Skeletal Wst sA ¢ | Pelloidal Bioclast Wst-Pst
SEEEEE Agill ANAA and Floatstone ¥ |
'+ + 4 Plagic foram Wst-Pst 77
BB man l:t+:t+:t 4 LA:AAA Bioclast Rudstone T’g"’i’ ’J Green Algea Pst-Grst
) ) . N
- o | —[” Bioclast Wst with Microbreccia m Blisiowad Biodia Weilpst
TR X
W X | Bioclast Wst-Pst with broken skeletal grain
I - 1 EEFFE conical Obitolina Wat-pst
X Decrease A/S 3rd Order Sequence Boundary A: Acommodation
Increase A/S Maximum Flooding Surface S: Sediment Supply

.J':.:Aajfh;lﬁ):QL_)\:JJ)'Lw(:_}.ae:)‘.;Lhu,‘dlg.aj&F)L:mgfbsblféb)\é}d«ww&—rﬁ

100y o
[ R —
\ (Milliman, 1974)

e & ¢
' el

*  Aragonitic Mozduran Limestone
flamfm.  \ % (Adabi and Rao, 1991)

10 100 1000 10000

Sr ppm

20000
Modern Sediments
1000
.

o2a% &

? 0
100

Marine Limestone
10
10 100 000 10000 100000
Na ppm

SOl S oyl (b IS alie e3sdoe 3 adllan 355 Sladisa pedl il iy ) 5K Sl g, (A ¥ S

ol b p> GO S 03 gdomn 53 ki ges (5,8 515 51 (Sl il il il 53 uker Sl gy B iyl 513 23 81T

el nlp3Uin sl ok 1S ol g MY sk 5l A e 35 3
P oSSl plgcs VEY B VPF o OLyls ile (SaTeSlw ladipes s
05 o OLsls dijle 53 el ful (Slmn SEalST ol Olosi 5o (plgis
ol s Vs dey o 5w T Ol 53 gbos palie b awlie )3 e
el osls 5 (Koo s 53bs Bl b Co e pate 2l L Olojes i

(B sA-F sl S2)
S ENT 5 CalS 53 2T Slie (K585 G s 4 H(Fe) T —

.(Brand and Veizer, 1980)

Ao gl bl 6l S IS (Gladi sai il 2l Ol H(ST) o st —
6 el el Ay SMie Sl 8 3 plgg Vet B AN Sl
Sl pligg Vo e 3,8 15 G Sl S8 s S5
5B edmaslas CodS aSs s lie ol 1 i olie 3 o 5 (Veizer, 1983)
sl G S il el ol 51 lMae Oy S0l & 5 53505 sladyl b oS
(Renard etal., 2007) ¢S5 obss gl S 5o b 5 4 .Sl 5 S 1T
V.:.‘Jl,:.»!aiiL:a(Hucketal.,ZOII)ﬁ“i:})wﬁﬁﬂrfduszj

oy



OA=FQ :(P) PP el o | (o pole/l S0 g oty Ld pale/ ... sldoiing) uilSan ulubione g oulgl Gulub S paris )> Gauigs j 348

LUTA -0 S ulal ol 85 55 (pl g0 VAPV S0L0) pls o
O ot ot b (R s b Do w T 5 S e s
35h e ;1K 5 T Hlie (il Eel olol Ll b 5 g 5L dad o

(B -0 &)

Ol o Rater B SO S EDT ) ClS b o S
spd 5 T Glgoes bawge 5T 0L 5o glys SO S 55 das
53 AT polie (Renard et al, 2007) Cesl odd is18 plig o YIFY
FVIFZ U YOVE s ias 05 s 53 Oljls sl ol andllas slad gol

60000
. A
50000
40000
o
*
i 30000 &
@ [ ] ' o
w &
20000 A ¥=98.225x - 5586.6
g R*=0.2085
" L]
[ ]
10000 o be %
L o °
2 o5 .
[ ]
0
0 100 200 300 400 500
Mn ppm

Increasing Rock- water inteaction

100.0 B

7

Reducing Conditions

10.0
®
<
@ ~ . -
° 2 e°® o0 °
8 Ny
0 © .
10 *.o' E S I
Upper Daryjan
eMiddie Dariyan
o Lower Dariyan
0.1

0[ 5000 10000 15000 20000 25000 30000 35000 40000 45000
140 Fe ppm

el ol i 153 AT ki L5 (B tnl (S5 55k 3 51 0L et ot b (Sl 531 oot 55 10T ol 55 580 O i g5 (A -0 S
{Brand and Veizer, 1980) ! 0l 515 L3l ool S olorl JSK55 Jammn S 1ol &

il (5 52 51030 & 20U Oy g g 30 —A
Slaslesty Sl b 8 5 T ol pslie gite 5 Sote sladkipy bl
syge edd glels Gl wlSu VL 515 5 adig de lre,lusty wws o
@ sl ol 0y ke lolust ) w4 WV JSE) S5 8 15 oL
S s FBS oS e S 058y Glaoslust, ek Dllse
sl Sl gy SO S e a4 b 0peSTs gleesls; o
VECRF B ol g g VoY 1T (sl (2150 s, 0 5SOM (sl il
e o i 53 45 35 osd plg g YYF Ve 5180 yslie 5 el g o
YU 515 o lusty s 5 aslsl s .@\L;,la;agTCk.ﬂ‘_;,,zﬁ%ﬂ;}s.
)3 Sloslust s 4iws (S35 oelS 5 058 5 Slao sl i 28 L Ol jon
Glaatu g 5 Aoy S Gldle ol adS sy 0S5 Slaolust; 4 i
Slame 0T (b & oy o o5l o 56,568 Wilbyps 5 (slaiS 53 &5 )5
tlises WV0 YR 515 ol 5 plg g VIPY & el g VFHFY 51 T
s )3 Sl il e e p Gate Jldie o 5S35 ST L e talS
s il 3 0 5uS s Glooslast) (S5 tp33 WS olis iy Sloslest)
S s & b Sl s 05SON sl bl QYL sl sl
ol IS8 o Slo Gy (2edS s 0S5 Sl S35
G s )5 sl 4 & sde Sl Gl GseSS 5 GeSTs
Sk gy 5 03g oylusty €wd ol ojlasty o 5,5 bty opl 5yl
5 el VWYV U pligig VPPY 51 ool as ool Ik 5o AT Gl ses
AL 6 s OLES (BIB Gy plges YYY BN 1 5 sl
O 1y T o (55,0 ST 5 bls Gl o)ty o 50905 4 olie
s 3 B ol s s Al L YL I eyl wtes s s
) Lol 5 08 5 ¢ (g y ST slaaY0be 5 0N ls il 3
Slsnosb 4 S 35 0 patia OT mlaw i 2al Olse 4 Gl 4 G
50l VYFVO @ ol g o VYAV I T (o simmn s Dok 285 55 L
o 2 Gate jp3lie o 2aS 53 503 ol pen pl g o VR BT 1R sl
0353 S pgm IS iy i (Sl sl s 3 Ll (il

oY

G gy 55 0T ol b OLsls W3l s slaa3l 53 AT Olze 2153l
(Iron-Crust) Ll aT cbaan sy [Si5 5 T Tl ot i Ol o
s &S sl L e (Van Buchem, 2010) Sobswy opl dies Ol 5o
b1 g pdsn ool 5 SN o il Sl ol S5, (glaeslust
;i;,,}wmu,'rauﬁ:;: Uil 5 g paie LT leslizal oyl ST
(Y JS8) 5 8 dal s &GS s O b (55 0 S Mo - s ot 4

Sr/Na gy 38 Mn polic pwyd—Y

SIMD 3 SNa Cans ool 015 0 1) Syl bl slacsly S
dge sloyl ST ST 55 SSo BT slols e bdsbe
s el OB Y s Sr/Na YU Cwws s Mn r_f polie glyls Lol
sMn VL sl [ols dge duime sl adS ol S S Jb s
13505 .(Adabi and Rao, 1991) .15 (rl&& \ s5d3) St/Na ol S
Obyls Ll (ST law goi 2iw 45 das o O St/Na 4l 53 Mn Ol s
CS 5L Ol Ll ol S odd 518 Gladsas o3 gdome s
(A5 JS8) L35 0 pily (5 ST el s SIS

Mn gl 48 Sr/Ca Cuwd gy Y —Y

o 03 ol S BB Sl 5 s (Slapmo 53 5513 Lg)y S ) G b )
wn 53 5 bl A SICa Ol & 4 OT Uy (2I3IL 5L 5553
238 S s s el adsl OLS 5 51 S 6550 sl Sr/Ca Ol e
ol el o B 5 OT OVlakil 5 Job sty 40 b g (S 5515 o
Aol adsl OLS 5 @ Cod (g smime Ol (55505 ol Sr/Ca o
Doy ey SO 555k oS 55 5K alie el S b 4 2Bl
e 0331 3 51 0L 8 ol 31 .(Brand et al., 2006) Cuul SH3L> e
3 S lsse 6oy » Besls gy 3l ekiS Ll sl L3b 5 55Ls
3 At o 5515 s "W 45T ol addllan 350 (sladiges p S5 ST
(B - &) da o O ) plo-l Loyl S



OA-ED :(P) PP 1Eo | o pgle/gl S0 g oy Ld yule/.... (5laodidng uilSun uliubons g ougl bl SIS yarid §s owbgs j >

coldsl ojlusty aras Jsb 53 ()T M i ansls b 2alS Wi, b 6l se
VWY Y08 51 58 pslie 5 pligis V0010 & plig g PFAA 51 oaT slie |
2015 Ul e Glalid (8 550 2 Olgn ST 55 5 0d lS el g 0
U (il it oo 5 (6 e Slakisy  mlie oy ]

o3 78 5 AT 51 s i ol codigy i oslest) s dsb 53 3,5 Ol
L e e S SR T R UISER I T
3 ez DU o Ses St plie b 465 ity e
sty B 2als 58 5 oaT jpslie (U 1 ojlsty atws Jgb )3
e S5 b Sl e s AT polie s Dl g g i e O

b o s b b 05S0 Gljiinl b ol Dol 5 Jed sosls
305 it 4 by e 05N Gl el 3 sl G genle oslus s 0 5305
VYEVD 51 T oalis Ly, il Loy o et @ b oo aolsl b
w3 ol Job 5 plsr g ¥OF BVPF 1 58 pplin 5 ol s o PFM G ol g s
i K ok S il ol YU 5 o slast ) 4mws 358 oo 0l 0last
SN sla il ol a0 S5 b Sl ol jan paiia (sloslus
oSy sladay (53l 4Y e U o e laeSaTeSw 328 5,0
035 Sl ey a by 0 diS Ml U by S slapd sl 5 1A 5o
3l (55 3 G geS s oslest s s pl 53 o )lsty o 5605 0SB ule

. z .
.JJ‘J \_,,bUa.a S"‘Lfligs‘“ aalsl Lsaj)) ) 4;. ‘bﬁl‘ g)l’-jd 9 }ﬁ:)ﬂk{ 5‘5‘4.45}3 L&Mﬁ
A 100.0 B
100000 Close system
Permian Subpolar bulk cold water
10000 Limestone
(Tasmania) (Rao, 1991) . 100 Open System
o Aragonitic Mozduran Limestone S
g (Adabi and Rao, 1991) @
s - b N 2
& 3 Ordivician warm ]
= 100 -~ ';'/"'— "\7 AR waterAragonitic Gordon -]
1 > == “limestone (Tasmania)
1 -
__________ ‘Recent Waim water Aragonite
o (Milliman, 1974)
Fahliyan Fm. (Adabi et al.,, 2010)
3 llam Fm. ( Adabi and Asadi, 2008) 0.1
0ne 1.0 2.0 3.0 an 5.0 b0 =0 X0 9.0 10,0 o 200 400 600 800
Sr/Na Mn ppm

GO S a3 gdous (S35 53 6,8 )13 31 (Sl Obols Lile gl sas 5,5 )13 0w SN2 Ll 55 Mn &l g, (A -9 S
S55bs ks sl glres sdms 13 sad pl 53 M il 55 St/Ca ol ,i5 L5, (B fg';..u‘[)b_g:}avUjL»@‘:J}?'JTL;LAth;j‘ﬁ‘A)B
53 baisad .Sl ok a5l Veizer and Brand (1980) L s (LMC) 5 o7 CondS 5 (HMO) (5 5 oS (A) s ST

s ) 8 ats da 5...-_"'5\;_: 6La‘........~" s 03 gdon

250

o
2
o
XRF =
¢ - - EIEN
= 2 = Weathering I
plify| 5|3 URAN AEIEE i)
= GAPI 100 4 1 ] | NETRES
$|E|=|E|E |oermn Lithology Y ] Fe Mn HE e
h|la|w |2 | = |mmwes GR THORW POTA | o = - o |22 E|2|5|ZLHST
1:1000(0 GAPT 100 S0PPM 00 % 5|100 ® PPN Woo00[0 @ PrH ®aoto| U | ¥ o | S| 0| d
) ivs £2
) -
[ ]
&
“
.8 E—
@
o
il
j
5|2
|z
= . ©
a
X :

il

BN

-

£l
Lsa

Barremian

o-\i)&\kriwﬂg‘ﬂé)&&:g-5\.&)’_/:}&}«4)Jatm)tf):_}lihijsfa;&ﬁ)&Aﬁ:ﬁ...U_,)A&lﬂ.ﬂ6b€6u)bﬂswud§&éua:bé§x—vp

S 3ai oo o) i3 0 DL (550 (Stwst [y (il (505 50 s 55 55> T (558 S o - shan (sl 03 guoman 5 5800 5 T Ol 0 S ks L5 555 o0

(Gl 0 0305 0L a3 (slae ol b okt ;LT

of



OA=FQ :(P) PP el o | (o pole/l S0 g oty Ld pale/ ... sldoiing) uilSan ulubione g oulgl Gulub S paris )> Gauigs j 348

! L5l seSaT (535 S SLT ST 5 Llawt e ST
gl it Sy 15 Olys3 e L3l 03 gdome 53 ki yad 5,5 515 5 0Ll
sl slosl glgny OT K s (i S1LT

533 s 5 53 53k 3T 51 (S SCa plp 5o M pslie s -
s s dad

(System tract) s ylust y aws Sl i b 55K AT Gl g Ol ok Ly —
4 oddsl jole Ol op a8 5 Ol cpfhe 53 5 5 31 oy (S
el 9 ol 1 s Glate (il gl e 5 B ke ke S
38 pateie oL B L Lol sl 015 oo T Sl ek L5 b3
(oKt (i Cao s Jals S sty A 5Ky, Sl -
ool Sl DlaS ol T ol ks 5 el SLE andl il
S Lol yen 5K 5 2T olie (gl goms b oslizul il (o,
laar b Ll uop Sl s LIS 5 s sbosls,
53 B e i beddol ol Oli byl WSl gl S 5o
¥ e g $ln (F P ole Olin Sl el 3 015 o Cl DL
3,5 slizal Ll gl beeST Sl iomen 5 g slaj e

S e 4

o 5 a5 adsl LB G s Sl (Bl g Sl adlas ) s -
b e s —oboh Wil - T sl S S WilKe elbas
ol o 3Lzl u S15 b g 43 s oS

5 o B SST50 laaY 51 g sl | e 2o VW0 il anllas 5 55 L5lepl -
] ok J._S.i.? Je 5 0ok (e AT (SaTeon Slos g

S ds o)l 5y W glulid 4 mie SSTU Clguﬁ@&& Sl —
G0 $303 e 3 s e £ 8 Ol 53 e g8 SLS el o
G S5y bl leds 2ig ab e 355 w5 Sam s oSl
355 5 Mo s BLOL 2 s 258 el (Sl s (63508 Laily) (B
L (Olols L550) i T laatig oy b 855 Sy Glhes s 5o
S s o SIS ) 6 e 4 Ol e
L,E o o3 1 oslesty s ® foeme 23 & p o 03y g S dn =
G S (oo SLE s 40s Sk cojlust ) @308 SAST, ulal
Ly oS Bus lols b Syl 53 VU 4 5y Slai 5 el U1,
g e 39l (SB) JIg slaj e

&l ol w14l glaesgious b LT awslie 5 ST/Na ol 55 Mn Ol i 15 505 —

Sl

caoeian OV (538 Sidan SBLESTT 5 ki pme s Ol Sl pLacsl ¢ S5 ol 10051 panlid e s AYVY oo ondan

References

Adabi, M., Salehi, M., and Ghabeishavi, A., 2010, Depositional environment, sequence stratigraphy and geochemistry of Lower Cretaceous

carbonates (Fahliyan Formation), south-west Iran: Journal of Asian Earth Sciences, v. 39, no. 3, p. 148-160. DOI: https://doi.org/10.1016/].

jseaes.2010.03.011.

Adabi, M. H., and Mehmandosti, E. A., 2008, Microfacies and geochemistry of the I[lam Formation in the Tang-E Rashid area, Izeh, SW Iran:
Journal of Asian Earth Sciences, v. 33, no. 3-4, p. 267-277. DOI: https://doi.org/10.1016/].jseaes.2008.01.002.

Adabi, M. H., and Rao, C. P., 1991, Petrographic and geochemical evidence for original aragonite mineralogy of Upper Jurassic carbonates
(Mozduran Formation), Sarakhs area, Iran: Sedimentary Geology, v. 72, no. 3-4, p. 253-267. DOI: https://doi.org/10.1016/0037-

0738(91)90014-5.

Adachi, N., Ezaki, Y., and Liu, J., 2004, The fabrics and origins of peloids immediately after the end-Permian extinction, Guizhou Province,

South China: Sedimentary Geology, v. 164, no. 1-2, p. 161-178. DOI: https://doi.org/10.1016/j.sedge0.2003.10.007.

Alavi, M., 2004, Regional stratigraphy of the Zagros fold-thrust belt of Iran and its proforeland evolution: American journal of Science,

v. 304, no. 1, p. 1-20. DOL: https://doi.org/10.2475/ajs.304.1.1.

Armstrong-Altrin, J. S., Lee, Y. L., Verma, S. P., and Worden, R. H., 2009, Carbon, oxygen, and strontium isotope geochemistry of carbonate

rocks of the upper Miocene Kudankulam Formation, southern India: Implications for paleoenvironment and diagenesis: Geochemistry,
v. 69, no. 1, p. 45-60. DOI: https://doi.org/10.1016/j.chemer.2008.09.002.

Bachmann, M., and Hirsch, F., 2006, Lower Cretaceous carbonate platform of the eastern Levant (Galilee and the Golan Heights): stratigraphy
and second-order sea-level change: Cretaceous Research, v. 27, no. 4, p. 487-512. DOI: https://doi.org/10.1016/j.cretres.2005.09.003.

Badenas, B., and Aurell, M., 2010, Facies models of a shallow-water carbonate ramp based on distribution of non-skeletal grains (Kimmeridgian,
Spain): Facies, v. 56, no. 1, p. 89. DOI: https://doi.org/10.1007/s10347-009-0199-z.

AN



OA-ED :(P) PP 1Eo | o pgle/gl S0 g oy Ld yule/.... (5laodidng uilSun uliubons g ougl bl SIS yarid §s owbgs j >

Badenas, B., Aurell, M., and Bosence, D., 2010, Continuity and facies heterogeneities of shallow carbonate ramp cycles (Sinemurian, Lower
Jurassic, North-east Spain): Sedimentology, v. 57, no. 4, p. 1021-1048. DOI: https://doi.org/10.1111/j.1365-3091.2009.01129.x.

Bosence, D., 2005, A genetic classification of carbonate platforms based on their basinal and tectonic settings in the Cenozoic: Sedimentary
Geology, v. 175, no. 1-4, p. 49-72.DOI: https://doi.org/10.1016/j.sedge0.2004.12.030.

Bover-Arnal, T., Salas, R., Moreno-Bedmar, J. A., and Bitzer, K., 2009, Sequence stratigraphy and architecture of a late Early-Middle Aptian
carbonate platform succession from the western Maestrat Basin (Iberian Chain, Spain): Sedimentary Geology, v. 219, no. 1-4, p. 280-301.
DOIL: https://doi.org/10.1016/j.sedge0.2009.05.016.

Brand, U., Azmy, K., and Veizer, J., 2006, Evaluation of the Salinic I tectonic, Cancailiri glacial and Ireviken biotic events: Biochemostratigraphy
of the Lower Silurian succession in the Niagara Gorge area, Canada and USA: Palaecogeography, Palaecoclimatology, Palacoecology, v. 241,
no. 2, p. 192-213. DOL: https://doi.org/10.1016/j.palaco.2006.03.004.

Brand, U., and Veizer, J., 1980, Chemical diagenesis of a multicomponent carbonate system; 1, Trace elements: Journal of Sedimentary
Research, v. 50, no. 4, p. 1219-1236. DOLI: https://doi.org/10.1306/212F7BB7-2B24-11D7-8648000102C1865D.

Burchette, T., and Wright, V., 1992, Carbonate ramp depositional systems: Sedimentary Geology, v. 79, no. 1-4, p. 3-57.DOI: https://doi.
org/10.1016/0037-0738(92)90003-A.

Cluff, R. M., 1984, Carbonate sand shoals in the middle Mississippian (Valmeyeran) Salem-St. Louis-Ste. Genevieve Limestones,
Illinois Basin.

Corda, L., and Brandano, M., 2003, Aphotic zone carbonate production on a Miocene ramp, Central Apennines, Italy: Sedimentary Geology,
v. 161, no. 1-2, p. 55-70. DOI: https://doi.org/10.1016/S0037-0738(02)00395-0.

Cosovié, V., Drobne, K., and Moro, A., 2004, Paleoenvironmental model for Eocene foraminiferal limestones of the Adriatic carbonate platform
(Istrian Peninsula): Facies, v. 50, no. 1, p. 61-75. DOI: https://doi.org/10.1007/s10347-004-0006-9.

Demicco, R. V., Lowenstein, T. K., Hardie, L. A., and Spencer, R. J., 2005, Model of seawater composition for the Phanerozoic: Geology,
v. 33, no. 11, p. 877-880. DOLI: https://doi.org/10.1130/G21945.1.

Dickson, J., 1966, Carbonate identification and genesis as revealed by staining: Journal of Sedimentary Research, v. 36, no. 2, p. 491-505.
DOI: https://doi.org/10.1306/74D714F6-2B21-11D7-8648000102C1865D.

Flugel, E., 2010, Microfacies of carbonate rocks: analysis, interpretation and application, Springer Science and Business Media, 984 p.

Geel, T., 2000, Recognition of stratigraphic sequences in carbonate platform and slope deposits: empirical models based on microfacies
analysis of Palacogene deposits in southeastern Spain: Palacogeography, Palaecoclimatology, Palacoecology, v. 155, no. 3-4, p. 211-238.
DOTI: https://doi.org/10.1016/S0031-0182(99)00117-0.

Higgins, J. A., Blittler, C., Lundstrom, E., Santiago-Ramos, D., Akhtar, A., Ahm, A. C., Bialik, O., Holmden, C., Bradbury, H., and Murray, S.,
2018, Mineralogy, early marine diagenesis, and the chemistry of shallow-water carbonate sediments: Geochimica et Cosmochimica Acta,
v. 220, p. 512-534. DOI: https://doi.org/10.1016/j.gca.2017.09.046.

Huck, S., Heimhofer, U., Rameil, N., Bodin, S., and Immenhauser, A., 2011, Strontium and carbon-isotope chronostratigraphy of Barremian—
Aptian shoal-water carbonates: Northern Tethyan platform drowning predates OAE 1a: Earth and Planetary Science Letters, v. 304, no. 3,
p- 547-558. DOI: https://doi.org/10.1016/j.epsl.2011.02.031.

Jamalian, M., and Adabi, M. H., 2015, Geochemistry, microfacies and diagenetic evidences for original aragonite mineralogy and open
diagenetic system of Lower Cretaceous carbonates Fahliyan Formation (Kuh-e Siah area, Zagros Basin, South Iran): Carbonates and
Evaporites, v. 30, no. 1, p. 77-98. DOI: https://doi.org/10.1007/s13146-014-0211-8.

James, G., and Wynd, J., 1965, Stratigraphic nomenclature of Iranian oil consortium agreement area: AAPG Bulletin, v. 49, no. 12, p.
2182-2245. DOI: https://doi.org/10.1306/A663388A-16C0-11D7-8645000102C1865D.

Masse, J., Fenerci, M., and Pernarcic, E., 2003, Palacobathymetric reconstruction of peritidal carbonates: Late Barremian,
Urgonian, sequences of Provence (SE France): Palacogeography, Palacoclimatology, Palacoecology, v. 200, no. 1-4, p. 65-81.
DOI: https://doi.org/10.1016/S0031-0182(03)00445-0.

Michalik, J., Sotak, J., Lintnerova, O., Halasova, E., Bak, M., Skupien, P., and Boorova, D., 2008, The stratigraphic and paleoenvironmental
setting of Aptian OAE black shale deposits in the Pieniny Klippen Belt, Slovak Western Carpathians: Cretaceous Research, v. 29, no. 5-6,
p- 871-892. DOL: https://doi.org/10.1016/j.cretres.2008.05.005.

Milliman, J., Mueller, G., and Foerstner, U., 1974, Marine carbonates. Recent sedimentary carbonates: Part, v. 1, p. 375.

Muttoni, G., and Kent, D. V., 2007, Widespread formation of cherts during the early Eocene climate optimum: Palacogeography,
Palaeoclimatology, Palacoecology, v. 253, no. 3-4, p. 348-362. DOI: https://doi.org/10.1016/j.palaeo.2007.06.008.

g



OA=FQ :(P) PP el o | (o pole/l S0 g oty Ld pale/ ... sldoiing) uilSan ulubione g oulgl Gulub S paris )> Gauigs j 348

Palma, R. M., Lopez-Gomez, J., and Piethé, R. D., 2007, Oxfordian ramp system (La Manga Formation) in the Bardas Blancas area (Mendoza
province) Neuquén Basin, Argentina: facies and depositional sequences: Sedimentary Geology, v. 195, no. 3-4, p. 113-134. DOIL:
https://doi.org/10.1016/j.sedgeo.2006.07.001.

Pittet, B., Strasser, A., and Mattioli, E., 2000, Depositional sequences in deep-shelf environments: a response to sea-level changes and shallow-
platform carbonate productivity (Oxfordian, Germany and Spain): Journal of Sedimentary Research, v. 70, no. 2, p. 392-407. DOI:
https://doi.org/10.1306/2DC40918-0E47-11D7-8643000102C1865D.

Pomar, L., 2001, Types of carbonate platforms: a genetic approach: Basin Research, v. 13, no. 3, p. 313-334. DOI: https://doi.org/10.1046/
j-0950-091x.2001.00152 .

Rao, C. P, 1991, Geochemical differences between subtropical (Ordovician), cool temperate (Recent and Pleistocene) and subpolar (Permian)
carbonates, Tasmania, Australia: Carbonates and Evaporites, v. 6, no. 1, p. 83-106. DOI: https://doi.org/10.1007/BF03175385.

Rao, C. P, and Adabi, M. H., 1992, Carbonate minerals, major and minor elements and oxygen and carbon isotopes and their variation
with water depth in cool, temperate carbonates, western Tasmania, Australia: Marine Geology, v. 103, no. 1-3, p. 249-272.
DOI: https://doi.org/10.1016/0025-3227(92)90019-E.

Read, J. F., 1985, Carbonate Platform Facies Models: AAPG Bulletin, v. 69, no. 1, p. 1-21.

Renard, M., De Rafélis, M., Emmanuel, L., Beltran, C., Moullade, M., and Tronchetti, G., 2007, Fluctuations of sea-water chemistry during
Gargasian (Middle Aptian) time. Data from trace-element content (Mg, Sr, Mn, Fe) in hemipelagic carbonates from La Marcouline Quarry
(Cassis, SE France): Carnets de géologie. v. 03, p. 1-28. DOI: https://doi.org/10.4267/2042/8454.

Romero, J., Caus, E., and Rosell, J., 2002, A model for the palacoenvironmental distribution of larger foraminifera based on late Middle Eocene
deposits on the margin of the South Pyrenean basin (NE Spain): Palacogeography, Palacoclimatology, Palacoecology, v. 179, no. 1-2, p.
43-56. DOI: https://doi.org/10.1016/S0031-0182(01)00406-0.

Sharland, P. R., Casey, D., Davies, R., Simmons, M., and Sutcliffe, O., 2001, Arabian plate sequence stratigraphy, Gulf Petro Link
Bahrain, 371 p.

Stein, M., Follmi, K. B., Westermann, S., Godet, A., Adatte, T., Matera, V., Fleitmann, D., and Berner, Z., 2011, Progressive palacoenvironmental
change during the late Barremian—early Aptian as prelude to Oceanic Anoxic Event la: Evidence from the Gorgo a Cerbara section
(Umbria-Marche basin, central Italy): Palacogeography, Palacoclimatology, Palacoecology, v. 302, no. 3-4, p. 396-406, DOI:
https://doi.org/10.1016/j.palaco.2011.01.025.

Stein, M., Westermann, S., Adatte, T., Matera, V., Fleitmann, D., Spangenberg, J. E., and Fo6llmi, K. B., 2012, Late Barremian—Early
Aptian palaeoenvironmental change: The Cassis-La Bédoule section, southeast France: Cretaceous Research, v. 37, p. 209-222. DOI:
https://doi.org/10.1016/j.cretres.2012.03.021.

Tasli, K., Ozer, E., and Kog, H., 2006, Benthic foraminiferal assemblages of the Cretaceous platform carbonate succession in the Yavca area
(Bolkar Mountains, S Turkey): biostratigraphy and paleoenvironments: Geobios, v. 39, no. 4, p. 521-533. DOI: https://doi.org/10.1016/].
geobios.2005.05.002.

Timofeeff, M. N., Lowenstein, T. K., Da Silva, M. A. M., and Harris, N. B., 2006, Secular variation in the major-ion chemistry of
seawater: Evidence from fluid inclusions in Cretaceous halites: Geochimica et Cosmochimica Acta, v. 70, no. 8, p. 1977-1994. DOI:
https://doi.org/10.1016/j.gca.2006.01.020.

Van Buchem, F. S., 2010, Barremian-Aptian stratigraphy and hydrocarbon habitat of the eastern Arabian Plate, Gulf Petrolink. 2v, 614p.

Vaziri-Moghaddam, H., Kimiagari, M., and Taheri, A., 2006, Depositional environment and sequence stratigraphy of the Oligo-Miocene
Asmari Formation in SW Iran: Facies, v. 52, no. 1, p. 41-51. DOI: https://doi.org/10.1007/s10347-005-0018-0.

Veizer, J., 1983, Trace elements and isotopes in sedimentary carbonates: Reviews in Mineralogy and Geochemistry, v. 11, no. 1, p. 265-299.
DOI: https://doi.org/10.1515/9781501508134-012.

Vincent, B., van Buchem, F. S., Bulot, L. G., Immenhauser, A., Caron, M., Baghbani, D., and Huc, A. Y., 2010, Carbon-isotope stratigraphy,
biostratigraphy and organic matter distribution in the Aptian-Lower Albian successions of southwest Iran (Dariyan and Kazhdumi
formations): Geo Arabia Special Publication, v. 4, no. 1, p. 139-197.

Ziegler, M., 2001, Late Permian to Holocene paleofacies evolution of the Arabian plate and its hydrocarbon implications:
Geo Arabia, v. 6, p. 445-450.

oy



Scientific Quarterly Journal, GEOSCIENCES, Vol. 32, Issue.2, Serial No. 124, Summer 2022

Original Research Paper

Application of geochemistry in determination of original mineralogy and
recognition of stratigraphic sequences of Aptian deposits in the Kuh-e-Mish

section, Zagros basin

Alireza Rostami', Mohammad Hossein Adabi'", Abbas Sadeghi' and Seyed Ali Moallemi>

!Geology Department, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran

2Deputy of exploration, Exploration Directorate, National Iranian Oil Company, Tehran, Iran

ARTICLE INFO

Article history:

Received: 2021 August 11
Accepted: 2021 September 20
Available online: 2022 June 22

Keywords:

Sequence stratigraphy
Original carbonate mineralogy
Elemental Analysis

Dariyan Formation

Aptian

Zagros

ABSTRACT

The Dariyan Formation with the Aptian age is the youngest reservoir formation of the Upper Khami
group which is important in terms of hydrocarbon reservoir potential. This formation is 135 meters
thick in the Kuh-e-Mish surface section and consists of thin, thick and massive limestone, marl and
shale. Petrographic studies led to the identification of 13 microfacies. These have been deposited
in four types of depositional environments, including inner ramp, mid ramp, outer ramp and basin,
in a ramp type carbonate platform. Based on petrography, lateral and vertical facies changes,
3 third-order cycles distinguished. An integrated multidisciplinary approach including, petrography,
surface gamma-ray spectrometry and trace element analysis have been used for recognition of
original carbonate mineralogy and stratigraphic interpretations of this succession. Geochemistry of
minor and major elements reveal original aragonitic mineralogy of the Dariyan Formation. Bivariate
plot of Mn versus Sr/Ca values illustrated that the Aptian carbonates were affected by semi close
diagenetic system with moderate water/rock interaction. Trace elements (Fe and Mn) contents are
compared with distribution of sedimentary facies and depositional sequences to investigate and
correlate stratigraphic boundaries, which are determined by sequence stratigraphy in shallow marine
carbonate platform of the Dariyan Formation. The elemental peaks coinciding with the sequence

boundaries and elemental peaks are correlated with maximum flooding surfaces.
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