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Extended Abstract

Introduction: Since the Garau Formation is important as a source rock in the Zagros sedimentary basin, in
this research, tried to identify and introduce microfacies, sedimentary model, and sedimentary geochemistry
of this formation in Aligudarz section located in the southeast of Lorestan.

Materials and Methods: Aligudarz section (southeast of Lorestan) is located in the high Zagros zone and in
the geographical range of north latitude 33°04'05" and east longitude 49°00'17". To identifying microfacies
and sedimentary environment, 235 thin sections were prepared and studied. Also, 40 samples were analyzed
by atomic absorption spectrometer (AAS) to determine the range of values of major and minor elements (Ca,
Mg, Sr, Na, Mn, and Fe).

Results and discussion: The Garau Formation thickness in Aligudarz section is 483 m, and lithology
consists mainly of limestone, shale and shaly limestone. The lower boundary of the Garau Formation with
brrecia limestones is equivalent to the Gotnia Formation in the form of unconformity and the upper boundary
is not clear due to its location in the syncline core. Study of this section microscopic sections led to the
identification of 7 microfacies in the deep-sea facies belt. Based on the major and minor elements and the
ratio of these elements to each other, original mineralogy composition has been mainly aragonite and have
been affected by two types of dissolution in closed and open systems. And also has anoxic conditions or an
increase in the effect of meteoric diagenesis. The original mineralogy composition has been mainly aragonite
and have been affected by two types of dissolution in closed and open systems. Due to anoxic conditions or
an increase in the effect of meteoric diagenesis.

Conclusions:

1. Thickness of this section is 483 meters, and lithology consists mainly of limestone, shale and shaly
limestone. The lower boundary of the Garau Formation with brrecia limestones is equivalent to the Gotnia
Formation in the form of unconformity and the upper boundary is not clear due to its location in the syncline
core.

2. The most important biological components identified in different parts of the Garau Formation include
radiolarian, planktonic foraminifera (Globigerinelloides, Hedbergella, Leupoldina). Among the most
important non-carbonate compounds are iron oxides.

3. The Garau Formation is formed in the deep-sea facies belt belonging to a ramp-type carbonate platform.
The original mineralogy has been mainly aragonite and have been affected by two types of dissolution in
closed and open diagenetic systems, possibly due to anoxic conditions or an increase in the effect of meteoric
diagenesis

Keywords: Aligudarz, Sedimentary Geochemistry, Garau Formation, Sedimentary Environment, Microfacies.

Citation: Shabrang, S., Dehyadegari, E. and Adabi, M.H., 2024. Evaluation of microfacies, sedimentary environment and original
mineralogy, Res. Earth. Sci: 15(1), (67-83) DOI: 10.48308/esrj.2022.102594

* Corresponding author E-mail address: e_dehyadegari@sbu.ac.ir

@ ® Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
v Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.48308/esrj.2022.102594
https://orcid.org/0000-0001-6304-6426
https://creativecommons.org/licenses/by/4.0/

cj"/':'f "U/ L:{)}

Shahid Beheshti Journal homepage: https://estj.sbu.ac.ir

University

39095l (b ¥ Imbaw (w0 y 30 955 Wijlw Ayl (bl S g (Lemw) buzmo ualig S (b3 )]
ol

‘ngi O 00 ¢ ‘#Gﬁfél{oé oles! )S.i).,.& KW
U‘)’l ‘u‘;&j 3 ;....\.e W e Sl ."“"& oKils ) r:jls ouSiiilo cas 9 (SP) 61.‘!)4.@? 05;*\

VYN VY sl oles iy VFY YDA allie cdlys (Siabo)

00 yiumS 0UWS>

Caeilig ;e a5 Canl T 5 mr B9 2l 50 STy Loigm) 4S5 50 pis ik s lgie 4y 9,5 Aijle Corel 4y 445 b oo
23,5 (Byme g lolid Gl ) 358 o 50 @8ly )05l Jhp 50 Wil nl (9w (et (g S o

GYYOX 0" ot (oo aldliaz oogame 13 5 gz w815 095 50 (b)) b 29i2) 5,055 G5 YYO b by g Slge
Folpizmen 150 dalllas § 4 (9w Jame g penliy Ko ololis Gan b S50 adaie .l ol 2815 4% - \V" 5,5 Job
4525 (AAS) ol Qi miwcinds oKiws Lawgs (Ca, Mg, St, Na, Mn, and Fe) ¢ 8 5 Lol yolie polis 0,5nd (o gl diges
A

Lo 5 Sa] ) u’_icoUM“ Jolis odee jebds (g59lgid g el o FAY 550081 oo Vlimdaw (5 50 9,5 wijle culbs iguls 9 Sy
B e 4 Vb e g (iule (Siwgal Ojge 4 LS wile Jolae (b slaSal Kiw b g5 Wile (p ) 5y il
4.\]5‘ GA:LMAJ‘S)LY MAS); ‘rv&b J)LZLA )Q J,.al...c u)‘ M5 ‘5{2)9 9 ‘-,’JA‘ J,.aL.C uuL.u‘/.) 5; J.))L.u J.)Q; Lﬂ)o d,»o.c u.?u Lg‘o)l.m})
I'?. 9 ‘5»L..>‘ .‘a..»‘)..u 6‘)& 5; J.J)LM: u,...m J.J‘d.d)i )‘)9 )l..l 9 LW W )Q J)l?u‘ &9)5& r.)‘bu?ﬂ 9 w‘ 005.3 ‘5....);‘)] E.).A.C
el 039y (S e 355L 53l 2l

(S 3o AR

U"J") )J.A w‘ ol J..&w_v kSL"“J ‘SLDA&D] S 9 g_;ib]ksbd""‘“ )| ULC as sw‘ )—*—0 FAY Cwolrs 6|)|o 5; ..\J)LMJ A
s 50 38,5 518 Jdo 4 (T (VL 5pe g sl i8S 18 LS il Jolae (Lh oSl S (g9, 5,5 il
u}.&.v)l_v GLDJM|)3 sLbJJyob L}QLAAJ 5; ..\J)LMJ M ‘sLmM )o W) L:LAAJ[—A—AAJ LSA-A.A.A—') ;‘P‘ U")"W Y
sl ool BluS 5 ead olulid a5l S e LS 5 o St alos 5ol oo (Luadgsg2) IS pan ¢ waSghi y50405)
oS 5l o0l LSS oy £ 5l Wl S p a0 SOy Blae b0 Gaes iSu (glo)lus ) ai oS SO 0 9,8 Wil Y
Gyl Cpized i3S 18 5l 5 iy el 0 PDloxil g5 90 uilicos 5 ol ooy s, Baae adsl ity IS
ol 0392 (Sjg8n 35300 5B 2l L 5 bl Ll

eilB S0 ogmy Lo 09,5 Wil ¢ gy (coross <085l g alS (B 5lg

‘9)§ ..\.:)LMJ 4.:.]9‘ tSAAJLA.A.AJ‘S’lS 9 2P Ja.::bo swbs)s.:.n tS’L’))‘ RAEAY TP ‘63‘01 9 il gd)lfol.'{ad e u_i:}w :abeiwl
DOIL: 10.48308/es1.2022.102594 (AY-FY) «(MVD 105w iils byt g’y

E-mail: e_dehyadegari@sbu.ac.ir : 9o 00w g5 %
Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
By Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.48308/esrj.2022.102594
https://orcid.org/0000-0001-6304-6426
https://creativecommons.org/licenses/by/4.0/

A lSen 5 Sy

FY-AY Clrao A FT ) o)l (o233l 0,90 ¢ ymo ) ils slpimngsy

Geilesis —Orday el N oly oo Vlees
@ @laie 1) 95 wile (pgm; e g wBbos iy
©,aallgd loosls aseis 8,5 sb o lo lus a8
Cunsj dsllae L (Zolfaghari et al, 2015) ol ISKen 4
Ol A olz 3 95 Wile (9w e 5 (5,0
o 45 Wlodw; a2 (pl 4y w1 @08 Jled 535 50
Ol eimmen 5 Cel Gl Gilagin B il w5l
2 by G s 2ol 55 Wil Llyl a5 wlesls
oHler 5 gam wibe Wile censia g
Wil gy 6, Kaz aslllas L (Joneidi et al, 2016)
Gy oo &S Wlodem, 4z (nl 4 0 ;S 0 98
LssS s peis Wile (595 p (Kwgnl O g & w5la
sl S b Ol @Vl e 5 ool @B S 8
(S gm0 S5le) HLesy 09,8 slaSal Sw a4y colu 8
Oeizman g Cool Gl =005k 9,5 Sjle e g Sy o0
ALy g9 il pyiily S po 905 Wike (29w Larore
5 £ 9 shol polie jleolaiul L ales,S slpainy
(Syp8 4z ed lgioe ()5 5 OS] Sleo sl
ol S oS 5 g ks g,y (Sl S 55 5 e
3 il ) Rianz Slalllas ;5 93,5 a1 s
Hamon and Merzeraud, 2007; Adabi) oy o0 0l
.(and Asadi Mehmandosti 2008; Adabi et al, 2010
@) bee g mnliy S e oo a0
@lertsy Slllas wlulyy izmes 5 55 Wile
Of 653k oy, 5 adsl (ol G oS s paie

L85 wleS 8 ) )90

axflloo 90 adlaino
5 00l 3,5 a4y (Jgj Dy 4 @i pe S5 095
Ve B Jsb a gk 9 So,L 6)lss g9 0055 JuS
Or7 0S5 42U g Gl e - Eiie (55 O ek
(Stocklin, 1968) el 48,5 1,8 Ll Slslge 4 g 00,65
B |y ol isn e dsls & ST 5l sl ol 4,
OB 2 50 Jod g 09 b oo S (SIS (0 ST amd o
e Sgbes odnal 35 @iipe Sy STy olelis)|
59 oSy kel Sl a et Gl (S0 Jles
ShaS ogdise Sgame 6,500 (Sl 4 ol 6 sz
3,38 (o0 gy 095 5 O Sz g B 055 Jlod

LVRV-FY
Coodl g (S5 ) 3529 Jodo 4 051 (29, 25>
OLoled (e rkem 4255 990 5lins 5l o5 solad]
" S i g9y S Il el 438513 )5 A
Collae L3l 00 S slockin Sy w05 (e sl
b bl cloals 5 Lo clocin b o35 slacKin
Wloads ddlaie cpl ol sl Cge canlio glo S
S Xw w2l by .(Nairn and Alsharhan, 1997)
2 03 oty b (5Ll g ooyl i 5 Lis
b ol ool Cueal (25 (ol anwg Gl
cSls boakaly o Jlides sla)ls i 95T
2 addllas 039 (35 GlaSin (oulide) loS s
55 il el i35 S0 S Liis (glaSiw (s
(James and Wynd, 1965) o]y 5 jeux Jawss | ydsl
oAl Gy Culieo b ol diged S g 0,8 (e
0055 S (B Jlad Jb 5o el = aesS 58 o s
Oike 4 b 6550 Gl 3 wike (nl ek a5 L
#aS Jops cl (b i pgm) 429> 5 0 K03
bSal 5 pals s cwlks Jsijs Solilss
Motiei, ) 5gus oo ailS LT Ly Jlode 5l g il oy
el syl slaassle (o0 ol o 4y ai5le ol (2003
Sype sileardigsy oEns I (o )Sl; adg> lace S
@ Olgi e Slalllas (pl adloxr 51l 35 )18 o)
Alaetal,) ),Kon g Mo Lowgy a8 F & 50 Slalllas
Bordenave and Burwood, ) 45,L 5 cails,q (1980
5 (Bordenave and Huc, 1995) Sl ¢ ails s (1990
er 5 Wl sei oylal (YAT) Kl
o purwldg e ow, 2 4 (Jamaliyan et al, 2011)
Bged S5 59 955 Wile (o9 (obS] 5 (g9 Lanre
bgs msliy Se A g Sl (3] Ll 1095 5S)
Gy 95 Wile gy Joe 5w osls pansias ol
2 S L ke ul adsl (@wbis S5 L)ys Gees
Ezampanah et al, ) ;)|,Ken ¢ oliypllac .ailazd 35 L
Sl e g 815 mulen ldllas L (2012
95 Wil 2y 50 oS Wlods ) 4z (pl 4y 5,5 W55l
wxls b ol @V e 5 shalud (Siusall ©)50 4
W3k G g Consl (2 )05 g Wlmgy S jg0 3 Sg =g )S

2 s ol = by oS o Vlmbw Gy 0 55



Vool ol Sem 5 Sy

955 Wjbe adgl (Wlid I 5 (ogm) Lazee unsligSs (L)

L5 oS Joleo (o 0 éu&ai&ﬂg@yp Sl g5y
SpSe B Uy (Soldlyd g bt (g e
955 Wik el s e b e opl o (Motiei, 2003)
S LS wile Jolee iy slSal Kw 9,0
555 Wike (2855 )18 s T (@Y 5 e 5 ool w285
Jdo o (Y S2) canl asinl juwogl atws o
2y dlgee 95 Wile (dole Show, g9y
Sepehr ) (Motiei, 2003) >4 éélj S sloaisle

.(and Cosgrove, 2004

i o o STy 95 50 axllas 390 b (Motiei, 1995)
OLel) 55095l (b o (28 @9 (S yegkS Ar yo
- Jled gy b uge liws, (oo 5o (i)
odgdze ;3 i opl Sl A I3 (B0 og
Jsb g YYOF 0" Jls o oLl
mane JIg () JS8) Canl ooy @ly $A°- TV B
Fo FAY g cpl 5o 9,5 wijle uly Boaeld 51wl
Slgasy il oo heinSal 5 Sal ot Wle a5 el
@ LgS il (6 5 Slgw) 595 2 9,5 Wjle Gree

ccccc

Geological Map of Aligudarz Area

0k e

Olesbe 5l aleh Y e e e ooleiie b 008l (qulidine) 428 (59, 2 559951 (o )3 95 Wile (28 Vil Cundse i) JS2

Gotnia Fr.

Garau'kEm.

Jolee Loy slacSal Kiw b 5,5 aijle (05 50 oy Jlod Caoms 45 339) 5,0551 o0 30 9,5 Wil ol o pglar ¥ S
ol oo paseiie 1 oYh g Cpy 50 4 5,5 W5le 5l S s b LS aijle

Loyl 5l gl clls y diged YYO (gamaY Oluss
elolbs Baa L S3U ablie 005 4y S5L alaie
u-"u“*‘B“‘-’M anlllas gs’ﬁ“)‘bﬂmjbwl’zbiﬁ

gy 9 dlge
5 95 Wik 4 bagype 5,051 (b s al> o 3
S Slastin 4 ax>gi b g o5 aslllas o



VN ] oS 5 Sy

FY-AY Clrao A FT ) o)l (o233l 0,90 ¢ ymo ) ils slpimngsy

F1: Diagenetic Crystalline ) Suiijbd Suoglgd ojlus
Lol lacaoglgs 5l L jobas o)l ] :(Dolomite
odsd 9,5 Wile gl isu jo a5 col ead s
(oMbl wad wuld ams s Uk sgi
FSU ghie 55 gsm) S8l g g9 adsl sl lisle
ol 63l slaanld 5l ad (eglys el b
Ol 5o Sagls slajsh o)lse yiia o Bl o)l
Sl Seegls plyie Con IS e layek 1ol
Gowddds 0 biaeglay pl Joleo a5 wiload LSis
Sibley and Gregg, ) cewl ¥l — iy 5,5 ks
b o, ol oolibaie colen Gub (1987
@by e 4 o)l Gl (S Geee bl
Gb el oad ools o Gl (> i5u b Gres
ol (Kavoosi et al, 2014) ,Ken 5 cwgslS Olalllas
2 o s Sl Langs i g 6Ll oduy 51 0 aiennglgo
09y Olalllae (pl Gub a5 (g b ailosw] deg
bl i) bcaagss G 50 Vb ok o JHS
s Ul (] o525 53 Lags 55T Lawgs ol

(F US8) a5 s
skl i i(F2: Fossiliferous Mudstone) 15 Juwd ¢ygswslo
S0 g5 o] o aS sols LSlis ol S 1) 0l o]
RS ey S0 (S L, b el (o8
o ols Ol Gligh wisSyn ails o L) ol iloniST,
ol Sel 5 aney ol )l oy g e
039 Flnd b oy Jlo 3)lg0 yidn 55 uenliy S
oy ol AS] s g Ly e T lgn g il oS
oaalive )5 Gooe Fblie sloo )l b (9w, I 5o
Ut g5 sl ol yglme slaojlus; 5 0adi o
5 ool Gooe Gblie 4 by atie j5lid lljs,
ol Geiia 5l S o)l ol pyails S8b (imren
09N Geos G g lalame o Gl I
Sy oo b a4 1 cwl (65,50 5 slass> Sl Ll >
o0l ALy adg> (Bres Slaitn ) o)l pl oS
o) lis 5 o )lus ol o olsd g laad il
5500 5l g 009 Bldgzse Cun s (sl calio Llyds pae
Geoe Bblie ;5 o)l nl (Sid sl 99290 walsd

3058 oo)ldl Jslome basgi (5500l S5, b S50 abolis
icedls olulis ce> (Dickson, 1965) G,
5 b allas ol M oSy Ko bhugs Coagdyo
sya pae b g jpa> Co2 el diliwg B 5l e
plels g, (wloly b Sw (6,100 ol solaiul ol
bow 5 b uldy S Jli 9 (Dunham, 1962)
Wilson, ) (ygmdg 5 JSsls b9, 5l ooliinl b (o9
Wgad Fr puiomen Sl oals plosl (19755 Flugel, 2010
=P 5 el rolie polie 0l (o sl (S0 S
398 p,5 +/\YO) (Ca, Mg, Sr, Na, Mn and Fe)
"(AAS) o3l Cdz g b olfiws Lawg (o ,See
S olKzSlS yan) pale 0uSLiils  ewiigls oliule;l jo
/07 a0 g pSoslail las ol 4 iy
ot el il (gl EO PPM 5 0250k g eeelS (51 5
yobie 3l oolazul b aslllas cpl jo ol ol 5 535
(Na, Mn, Fe and Sr) ¢, ,ole 5 (Ca, Mg) Lol
5 Milliman, 1974) lo,l> slaclo,S b Ll amslis
Rao and Adabi, 1992; Rao and) ,sl>u4e Juiso
oo, (Jayawardane, 1994; Rao and Amini, 1995
Rao 1990,) (95,65 09,5 (ymmgo)) ‘5';..,.;551)] sl
Lilowls (poy (smdS 0, 01 slacsls,S (1991
Vb Sulygs swissly] slawls S «(Rao, 1991)
slealy S «(Adabi and Rao, 1991) lje050 osjle
b ghie )0 oLld Wile G anlyS (sST)]
sleals,S 4 «(Salehi et al, 2007; Adabi et al, 2010)
P! w5l (LilealS=(raigiile) (VL 4l S (isST)]
<=5 ;¥ 5 &5 «(Adabi and Asadi Mehmandosti, 2008)
Ol (S5l Sluogas 5 9,8 wijle adgl ol SIS

W35 R i e

gy o 9 6lolus y I
9 (02 4l yS) 9,5 Wle (98N abolie adlllae
ol dadiged (8L 5 (owlid fond Sloogad (o)
LpeS olold 4 e JUSUl shzl g eS|
20,5 aalllae 3550 i 5 Tl jo Broe i (slojlus,
il 25 s a0l Vel (glojlus ) a8



LATARA ROV 00

Jobas o)l (pl il Gooe (213 o bazms ) S
SMF3 5 SMF1 4 (Flugel, 2010) JSsls Lawsgs RMF-2
(Wilson 1975; Flugel, 2010) ;ygubg 9 J5sld lawgs
S (7)1 o0 5l Bree Laze a9 Sl ond (B yne
5 e jba jold (5e, 5 Jgsly S9dse ool
lyeloacld pj o adg> G5 5 Gree (2b)d lalane
Gorican et al, 2012; ) &gd oo <db (SWB) Slgb
SLewsilS | lgicas Jgr0l) .(Payros and Pujalte, 2008
V5 S b Sl b gl Jpheo S5 o
O e )3 Vgons g Wgd oo 485 Sl )3y e
(Flugel, 2010) wgd o oanlie o YO- b Voo
slol samslis o,lus, cpl jo Jeoly oYL Sll,
b, Bl e oS cal plde olge 51 8 g juilol>
Thiede ) wloasw, I3 dlge 5l mlaw cpl 4 oaig YU

.(and Junger, 1992

U5 Ly ond 5 il (sloolas ) uluslyy
oselis 5 USsls Ly 5 RMF-5 (Flugel, 2010)
Jolee o)l cpl «(Wilson 1975; Flugel, 2010)

(F JS5) Col SMF-3
:(F3: Radiolarian Wackestone) 15,5931, 5’y o lus
aS 0390 Jauoly o)l 1l yo sasms JSis Lol (sl5>]
9 Jaol, 51 (Spicules) sla,l> slyls oSty jaboas
o)l (nl el (oo 8 izl ©)90 @ 5lit (1S,
1ol ok ar (ol a4 aBlb oo STy 8L (sl
L ol 63)lge 5o el oty Sis jshn, sl 57 S8
JS2) 095 o0 oomlive o)l (nl 55 (5 e (S b L
e 5 Sloasls sla i ;5 Ll jeboay o)Ll (Y
9 5905 Jgdly 3529 (F JK&) 09800 0093 5,5 ke
b [Kla o)l (nl )9 6585 Dlogrse 50> pus
o)la) (nl (B A L raizmen el e by

9 JSols Laugs SMF1 4 (Flugel, 2010) 54l Lo
ol 0als B8 20 (Wilson 1975; Flugel, 2010) yguds g

g5 5 00l (elS sladisS Slgl8 S o a8
2 e 5l Syl lhlaige, alexr 5l olalad Koo

o) (Heldet et al, 2008) )|,Ken 5 Sals s 5.ds

SiAl S il 0wy (B G p Gebaie bl

05,0 g walite Gy iz j0 b Jesl,  Sud bas (a-d Y S

Ll ]

Ol :(F4: Radiolarian Packstone) )15 o131, ¢y g5y 0 )bws
alas ol b olo 1) F3 o lus ) ailine glasuiv olus
Sl i J ;o (Spicules) s )l ¢ Jgsol; Slgl,8 oS
dK5) 00,5 o cdmline gy Cldl Ojgod Loas
s )l Sl 8ol ailes j5 0l cpl (F
iy b 590 it 50 Gres )0 slalazee 5
RMF-4 Jolso o)lus; opl ol &l S oy (25



YW o ¢ SOyl

FY-AY Clrao A FT ) o)l (o233l 0,90 ¢ ymo ) ils slpimngsy

@bl Lo S5 50 00l BSAT Sy 5l 0019l 292
S oo 9B ] sk cnlo sl cnl 5o 5L 6L )s Goes
F6: Hedbergella ) 41o¥35p08 (ygsmSy [ gimdle oylws
alie slasie ojlus, (pl :(Mudstone/ Wackestone
5 s, sl a5 gl ol b oyls ) FS 6ylus
[osimsle Col &g 4 Base 5 cal i ol o
sossas LSas (F JS8) 00,5 o odmlive (yginSy
555 Wile @Y g Sle ot )0 o)l cnl Lol
slronizln o asws Hedbergella gl )5,
Radiolarian ~ Jol&  oasSTy  jebdy ojlus, oyl
Muricohedbergella planispira Globigerinelloides
Whiteinella s Muricohedbergella  simplex
S5 Ay o [EReS ohlsse, opl axs brittonesis
Slge ol oYL (Kiiel o jlge 5 jo a5 w5ls 1,8
oy ol s e Lt |y s Slawd | S|
el lal S g Ges oS lao] GUgh 4igS e w3l
oyl cpl yo el gluls oV pae glal 5 o

ol 00U 00 5]
-Hedbergella loterbacheri, Hedbergella cf
loterbacheri, Hedbergella trochoidea,
Hedbergella cfroblesae, Hedbergella roblesae,
Hedbergella cf similis, Hedbergella similis,
Hedbergella cf infracretacea, Hedbergella
infracretacea,  Hedbergella  gorbachikae,
Hedbergella cf gorbachikae, Hedbergella cf

praetrocidea, Hedbergella aptian, Hedbergella
bizonae, Hedbergella occulta.

oasoylis (ol Soe aia) yo sl ol gl
aS Sl ol (6551 b dase SO o)l ] LSS
Syl el oas LSas Sbes zlgel 15U eacls 5 40
Ol L ol pan 9,5 wisle (Vb s 55l (15,
Ol Sl i Bee gl (S Sl g g9
(Flugel, 2010) [54ls lasgs RMF-2,4.5 Joleo o,luz,
L:ﬂ.‘?bo as uﬁl.:)Q U‘?“G‘o aS el o0l @).’.o (2010

! 0092 Mﬁ} 5,«.0.(: 6Lb ,,....‘7u > ) o)Lm.">) u.a‘ L&m.: )
:(F7: Leupoldina Wackestone) ;oL 3 g3 92 (ygiunS’g 0 L
l.‘: S u...m.u o)Lm_">) 9o ‘ULAM o)Lm_">) u.a‘ 6Lb§f3
acny 4o Leupolding o sy oyl o ,l0559, a5 Sglas oyl
Sl 5 kS 15 Sgnass L il b (S
S b plea sl Y3 pan g el o )les) (nl (02

Jsb > Sopdlysen b o5 <l 51 ol Ll 2 b
€ slatiy bows .cwl Guain o )lus ) (] giias
Jsb 53 GeenS lo,B il slaisu 59, 2 Jol,
sl RE slye b 0y sloo] SaalVL Lyl
5 by Olllas 3.l (Piryaei et al, 2010) 55 5 oo
L 9,5 wijle gloacls isw (Sarfi et al, 2015) )l Son
“o (RFZ) 301, qoxs (595 ol Jaaal, 5190 Sl
I Sl Lide ol 5o bJaol, @V Sud b sl
Sye &V g e b 3l o5 5 el Ll
Sarfietal, ) ail g0 0059 YU UL 2 azcs o SSE ]
2014

F5: Globigerinelloides ) ;15 yiugls y5glS oy giumSg 0 luns
ol ol oaims LS gl o et :(Wackestone
sl ey j0 4 s Jaoly g 50kl ol
2 Al jeba o)l ) Wgdh e 0 o lus ) oyl
oS 5 5k 5 g0 00 5,5 Wik (2L 5 Sl 25
Sl S g 4 55 Wik YL e S 4
s3am xS )0 abige JRelS 5Ll (hlaigs;s 4 gl
szl yiden g 009 S5, o5 o)l cnl yo gl
S b g ook 5slS £5 51 LI gles s,
Elgl 5 00 (T USD) smsoe LS5 Yipae S
Wil o)l cnl jo ool plubd lauadshs,5msls
1l 00

-Globigerinelloides sp., Globigerinelloides
algeriana, Globigerinelloides cf paragottisi,
Globigerinelloides ferreolensis, Globigerinelloides
barri.
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-Leupoldina sp., Leupoldina cabri.
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FWWH

SWE

Garau Formation

w pen Marine l

Shoal

Lagoon | Tidol Flat

Inner Ramp

SL= Sea Level

FWWE= Fiar Weather-
Wave Dase

SWE= Storm Wave Base
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Sooba ol boly S Ll G5 oS 5 L ceniinns
Sl s G oS5 gl Lol Jlade oS

" 835 2 oty Slallhae o )5 G St
b adgl cwls S5 oS 5 s WS oo
Adabi and Rao, 1996; Adabi and Asadi)
S Sl muils oo a5 Hsbyles .(Mehmandosti, 2008
Boee g oo Jo5is bys O jo o5 wlyS Lol
P Mg g Ca yolie cos dos @ il s Slgl 3 a5
Sl (s Seu)SE jLad 5 ed Az (Jobre
S9) 2 Swibs slaanld 5t s 4 (Rao, 1996)
B o lacsly,S adsl cwlis S5 sluliss daSal S
Jlis 4 1) gm0l b cwbae S Sldlas ululy
Sldlas 51 oolaxwl b g, cpl;l .(Adabi, 2004) ks



VW o e 5 Sy

FY-AY Clrao A FT ) o)l (o233l 0,90 ¢ ymo ) ils slpimngsy
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Sl sl ogaze ;0 YU St Lo 4 ladiges oy
Adabi et) -Llys 5 (Adabi and Rao, 1991) ;5530
adg) oolis SIS oS5 lls a5 w3l I3 al, 2010
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Lalyd 5 Sopslie 35bo p3b 5l (Sl wWisioe 55
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Morse and) Wl o ol Sogle  gols
ool lade (Mckenzie, 1990; Rao and Adabi, 1992
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Winefield et al,) wb oo iolS o2y JB jlose
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Ol oSl ol oY Jguz) ol iS50 plan
Jsaz) el oasl s 4y pl o 0 VIVY 0500 adiges

as,S 18 nsn g0 0 9,8 Wijle sladises oogasa ()

50955 Gy 5 5,5 Wil (Kol slaized 3 68 5 ol yolis (Sileo 5 Jla ST ppolie ) Joor

Carbonate  %Ca %Mg Mnppm  Nappm
Min 12 0 19 73
Max 40 4 3480 238

Average 29 1 461 140

Sr ppm Feppm Sr/Na Sr/Ca  Sr/Mn
83 10 1 7 0
2706 5234 18 91 82
1172 614 44 16

53055 Goy 5 9,8 Wil (Sl sladiges jo o)d g Lol polie Dl is oY Jsu

No. Sample name Distance (m) %Ca %Mg Mn ppm Na ppm Sr ppm Fe ppm Sr/Na Sr/Ca Sr/Mn

1 J11 1 40 1
2 J12 2 21 1
3 G5 14 35 1
4 G9 25 33 1
5 Gl15 43 34 1
6 G21 61 38 1
7 G27 80 40 1
8 G33 97 37 1
9 G37 108 35 1
10 G41 121 33 1
11 G45 133 36 1
12 G49 141 35 1
13 G58 159 36 1
14 Go4 171 33 1
15 G69 181 40 1
16 G75 193 12 1
17 G83 209 16 0
18 G92 233 34 1
19 G95 242 19 0
20 G100 257 16 0
21 G105 272 35 1
22 G111 284 22 0
23 G117 296 29 1
24 G123 308 31 1
25 G128 318 37 1
26 G136 334 32 1
27 G138 338 31 1
28 G145 352 30 1
29 G150 362 34 1
30 G153 368 26 1
31 G157 376 24 0
32 G162 386 21 4
33 Gl67 396 20 1
34 G177 416 23 1
35 G186 433 12 1
36 G200 449 19 1
37 G204 453 23 0
38 G210 459 40 1
39 G221 470 25 1
40 G231 481 26 1

190
25
40
26
26
19
27
57

179

198
70
84

205

292
57
26
27

1737

199
95

128
80
86
33

349

515

1042
3480
1726
980
564
1846
1551
1389

265

547
76

165
25
31

128 376 16 3 9 2

172 505 1170 3 24 20
140 817 1212 6 24 20
135 734 618 5 22 28
73 1303 47 18 39 50
94 1101 19 12 29 57
104 1092 11 11 28 40
141 789 16 6 21 14
114 899 90 8 25 5

156 716 302 5 21

99 780 10 8 22 11
90 862 56 10 25

99 752 143 8 21 4

104 670 231 6 20 2

99 550 63 6 14 10
132 83 301 1 7 3

134 725 111 5 45 27
112 1165 11 10 34 1

174 1330 798 8 70 7

140 1110 157 8 69 12
138 2028 443 15 58 16
131 1963 462 15 91 25
166 2532 598 15 89 30
182 2706 143 15 88 82
139 1064 10 8 29 3

154 1147 875 7 35 2
149 1064 477 7 35 1

121 890 1854 7 30 0
198 1486 534 7 43 1

148 1367 950 9 53 1

105 1385 549 13 58 2
185 1229 5234 7 57 1

150 1101 1835 7 56 1

153 1615 729 11 72 1

112 807 1074 7 66 3

159 1349 924 8 73 2
152 1844 529 12 79 24
175 1661 505 9 42 10
238 1642 210 7 65 65
202 1661 1240 8 63 54
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1-High Zagros Zone

2-Atomic Absorption Spectrophotometry
3-Open Marine

4-Planer-s

5-Storm Wave Base

6-Upwelling

7-Distal

8-Anoxic
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