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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
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Onl @A L dll )0 g Zlael 0asls 1 50 (6,105,
5 JSsls SMF3 L o,lus, etz (Kavoosi, 2009) o
iS5 sl Jslas (Wilson 1975; Flugel, 2010) -ygudss
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Oleeds cwsildl g3lsa o wols> o Leupoldina aiss
Elol 5o (F USK) canl oo SIS o)l ) S
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-Leupoldina sp., Leupoldina cabri.

2905 Jsly Oliee a4 Slos 5 3 as 58S
dasie &5 Leupolding 4565 jeels ofgas oy,
Sgud g0 05938 (] Y(OAE) B3l s3len o alol>
Caoal o a4 il o (Coccioni et al, 2007)

099 pkaiel sla sl b oo seglgs Sal Kiw «F1: Diagenetic Crystalline Dolomite)  S.sbo ueglss o)lus, @ f S
olyor &y N5 ai; «(F2: Fossiliferous Mudstone) jls Jd cjgiwsle (o lus; .ol Snglge laie cod jlo IS aas b S
5 Il olge 5l s S5 aie; ol en & (F3: Radiolarian Wackstone) ysinSy Josol, go)lus, € . JT olge 51 8 0,5 slaasd
09 b 2led j0 5Sy <l (F4: Radiolarian Packstone) Sls Jsol, 5inssy ojlus . SKSs § codslonl glyls uzen
O5S g [ygiwols oyl f (F5: Globigerinelloides Wackestone) ,ls yuadsls )5msl5 (g y o)l € (RFZ) Jgol, aaz

(F7: Leupoldina Wackestone) ,lslusg.s) Sy ol h 4 g .(F6: Hedbergella Mudstone/ Wackestone) ,ls¥5 a»

ol o laeSdl o5 Jlade g oo jsbi, 0sd e
30 B il Ko oyl el osimo ylitd o )bz 3
sledils jeax sac ol ase> o)l g Gaes sl sy
Jodo Wlgs oo ooyl 5y e o F)leS 5 (Sl e
Oizmen 2l o)l 5, nl (o9 Gaee 2 60
obis a8 lld 5 S ile 5 jslets Gllje, (sl

oY gl 33 30 95 953l (giguy Jo 9 yuunnd
Oy 53 559951

IS 5l larey b (5955 ))ls39, 5l Lo lus, L
Jolis ol ol 2,8 lizl ol oals JoSis Sl
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0 LS)‘B‘ 9 (5..15...4‘)...(: LS‘)" Lbo)l.m:}) )| ﬁ‘..\f =



VO | oS 5 Sy

SY-AY Slomio VFY o) o lods ad3ily 0,55 e LIS lptmgs

el 0 G 5l aS 005y ez ssuny ol slaes
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31 slo,g i (Sharland et al, 2001) ol ais )5
Bl 095 b G @by bhaiiy )18,
@bl Solsm Lol sla et B8 g OS]
B3l sloazi andllas .o s illas (OAE) Lo wsild
Olles g olypllae alews a4 V-cd oy o g5
L oSl ol a5 aws oo oylis (Ezampanah et al, 2013)
S 5 5l ol Sla et 51 2L (Slgl B S92
Ol YL Jsb jo Gres (b0 bz (o (o) s Sa]
b8l i 51 s bl Lals sl 5 Ly T el
s 0 e B sl 5 s (ol
sloyial s g gl jea> 4 arg b cud i oo
5 Ladsysd o Vinae uadols GmslS pola (ssdl
Gaxg b by ol o ead oluld lao )l anslis
555 Wil o5 998 0 (6 S AT Ggmbiy 5 S Joe
Ly0 Groe (i slojlusy ay o8 5l T =i T oo o,
sl oad S5 ny 5 5 i 5% S s 3l

(F 50 cla J52)
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SBb glsel oacls 5 50 5 S e o 1) Slige,
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Syge Gblie ;3 9,5 adg> JS )3 5,5 wile loacls
RFZ) Jpsol, o5 595 b sl 31V 53 L asllas
oo b S350 05 5 ol Tl og L aomet o
S (b )3 09d o0 (i (Sl Blge VL oy
WS Syge oopldl Silsre Soly> e 5 She
555 Wil (T olge 5| (312 S5 ol Sligusy (o s
ol 00y (OAE) b.wyb_é‘ 65‘9’“ < gb.>|9.> Gb Je ‘)
Ezampanah etal, ) .)|,Se2 5 ol pllae Slalllas b 5
@ ekl Dlogrse perd crge ald iz (2013
30 Jaol) Slras alS b ool jon ol ] ld5g, 059
Wil @Vl 5 Gloe 25 2 Babie) 5y U o (b
st e @bl lalyd 5 ool Gl 098 00 (95
ol Jgual) Slsld g g5 el 4 yoie (swgildl o Bl
0398 sb o> b it Gllaise; (Slol g e 4 s
clhaiiy G5unS L olol lyll 0e2g 00,5 oo
OGS rizme g GienST JBla> 095 b Baee (250

Garau Formation

Garau Formation
(K1, k2, F3, 4, E5, ¥6, KT)
Mid Ramp

Lagoon Tidul Flat

Inner Ramp

SL.= Sea Level

FWWB= Fiar Weather-
Wive Baxe

SWE= Storm Wave Base
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Time Unit

5| & |2
£lel s E Z 3;- Lithology
Ele| 2|8 2|8 "
z|Z2 &S| = |4

. . Depositivoul Enyvirvnment
MicroFacies S M

K1 | K2| K3

Garau

Aptian — Albian

Cretaceous
Lower Cretaceous

linestoce wih Miseh silicewus ehurt bebded. —
cttum Ninestace baddod. Liull o creqm colear.
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aussimn hedied, ey do Uk gy,

Al 3y50 Gon p O S mildy Koo (ST 5 555 Wile gulidiaiz (g & JSS

Lol S adgl (owlid G oS5 Glgion (olerd )

58 9 ol polic
Taln S IS ladiges 40 ST lie (ST el i
Platst Voo s BA e G ol age Tigle )l 3blie
30 i cplas’ Jbs s (Miliman, 1974) el s o
et r2l e Talazes bl wlyS S slaaiged
Raoand ) cul (pl oo YYV* b)) B+ Y BV FFY
Adabi, 1992; Rao and Jaywardan, 1994; Rao and
adsl bl SIS .(Amini, 1995; Veizer et al, 1999
Slgasy )3 MN 5 81 ouisS” J 505 59256 (lgieds wlgi oo
9 YU I lie Yoore cuigSyT jo a5 (g 5ba il
LLs,ISr jlaae (Cantrell, 2006) <! sl MN 5o
Syoba )b loly S wlbd G5 oS 5 b seniine
S mld S5 oS5 Gl bl e o

— S 835y 2 ooty Ollllae slas )5 S
L gl oolid S5 oS5 e by, sl
sl SIS o Sl 5o Gl i po sled ¢ g
el (Siibs ladg, e g alite g3p5Lo
Adabi and Rao, 1996; Adabi and Asadi)
s S5 aulo oo a5 b len .(Mehmandosti, 2008
Boes g oo Sz Lo ol o a5 wily s Lol
Mg 5 Ca pobie cans dos @ Ll s Slglj3 a5
O (K S S5 jLad 5 s)eh 4z (Jobre
S9) 2 Swiibs slean) s 5t s 4 (Rao, 1996)
Byo boly 5 adsl cwls S5 slules dacSal Ko
s 1) ol gl owles Ko Slallhae olul
Sl 5l ool b g, ol .(Adabi, 2004) s s



VS 5 Sy

FY-AY Slrao ATV ) o)leds (o33l 0,90 cuny Lils sloiigy

polas 1 ombl Sropolie baiges I oidu a5 Wl
355bs 5T oaumaylas a5 . cal LT pol> age sla Jolas
s i el 555 Wil gladiged 59, p Sogilie
Sl sl osgaze ;o YL SI Lo 4 ladiges
Adabi et) Ll 5 (Adabi and Rao, 1991) )l 5056
adsl ols SIS oS 5 s a5 Wil 15 qal, 2010
il slodiges o MN &l assls aiies ousgST]
Lilys g Sople Fiks WU 5l (S Wlgee 55

(VA JS) il o1 5V Gle Ss 5 ol

Sk LUV g St I PP ST RN S I
Morse and) wb oo ol Soglye godS
ool lade (Mckenzie, 1990; Rao and Adabi, 1992

@ depd glaoly s 0 Soglee F5ks (b o yais
Winefield et al, ) wb oo oS 2y JB lods
YV-2 B AY o 9,5 05le sladiges STpolae (1996
Ot Sl polie (Y Jouz) Conl i 50 ploa
Jguz) casl osal cass 4y pl oo VIVY g0 ladsgad

d,8 18 ase g0 0 9,8 Wile lediges cogase ()

5055 G 39 5,5 Wil (ol ladiged 1o (58 5 ol yolis (:Silo 5 Jla Sl polis ) Jyoor

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

Average 29 1 461 140

Srppm Feppm Sr/Na Sr/Ca Sr/Mn
83 10 1 7 0
2706 5234 18 91 82
1172 614 9 44 16

555 Gt 5 9,5 il (Kol sloigas 8 o585 ol polie Sy ¥ s

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 G15 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 G64 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 G167 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 4
99 780 10 8 22 11
90 862 56 10 25 10
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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Lyl s 0gzg Cuwl ool LS Lo Gaes oo
el cmian BB Wl ) o ol
S Sgm SS9 oS 50 yal Jlade :(Fe)
210 (6 eSatr (halBl Sdnl nf CedS1)T 5 oS @
wils Seiglsnr o S 4 boas (il ol
Wb plas 00 5l zm Fe slls Sogn cussstl
ool pligis 80 5l S Sinl 5o cigSlyl a8 J o
b @bl Llys 50 Jdo a4 wlgoe o5 o)l
Vincent et al, ) ,Ken g oy axdl il JuSas
F5e g op) e Ol Calls 4 wakie (2006
39,9 0576 Caalis g yolic ol Ly Lade saimsolis
ol 35505 535 e el iy S 45t 4 n ]
S5 Gl 4z )0 & oo el S 50 08
2 Gl el el (S5l Gaall 0 o
3 robe gl Inj 09,5 o0 CundS o Fe g MN (5
Wierzbowski and ) wib oo J> JB ole! Lll
Sl sladiges o ol olie .(Joachimiski, 2007
05k 9 oV J592) plio 0 OYTF LY - (o 55 ijle
paie 5 LLiyl () Jsam) ol olgig $VE s o]
ool Cdio i b (g8l (Jas &g, & j50 4 FE g MN
ARy bl s ewasplis plg e oS
blys 5 Sl H3ks wbbee Sogle H3ko
JS5) spbeon 55 5 ol e Gl el ol
(YD
50 HMN) 32550 Jilio 50 (STMIN) 5380 &1 ool yins! Cpmnd
dass 35 ot s oS 5 i1 xS
GRolS STk o 5ate oSS @ Ll oo g 5l
ol «(Budd, 2002) sl o ialy3l Mn 5 a3 5 asily
4 Sople Gl 35 g (e g )0 an
ool mly Eel s 205 Joeed o0l e
Flae 10 SIIMN s 5 ol by 2058 0 SIIMN Cos
Oliee o3 Gl e 6 ke Slsisar Wil oM
(Ra0,1991) 3 .5 1,5 oolicisl 3,150 Lo Sa] S vl
Sl sladiges 10 (SHIMN) 5:Kie o syl polis
Vol O 5eSles 9 (Y Jsuz) AV B+ s 55 w5l

e S5yl slaSal K ;5 pows polie :(Na) b o
Pl TV e B0 o pol> e oyl Sl
Veizer, 1983; ) cwl o5 0 (plae Y0+ + (Xlw)
oS slowuds o a5 Jl> o «(Rao and Adabi, 1992
TVe ogu o 55 o8 daine (>l Sl e o 5
4 GlyS Sbgw) 30 mdw I8 b el
9 eSS oS 5 (Sl 5 (i 52585 0559
Land and Hoops, 1973;) s)ls S ol Gee
Morrison and Brand, 1986; Rao, 1996; Rao and
5o asdlas 5,50 sladiges ;o puiw polas .(Adabi, 1992
J992) i i 0 plio 2 TTA LYY G 55 0ijle
2l plag Ve plp bdiges ol (oSl 45 «(Y
2 e 9 Wil ldige 4 a4z L () Jeux)
Lilowsls (559,55 (25511 (Sal sl loosgams

Shsdye Sal slakiw 5 (VB JS5) (Rao, 1991)
Adabi et al, ) Ll oi5le «(Adabi and Rao, 1991)
Adabi and Asadi Mehmandosti, ) #! a5;5L. 4 (2010
- S sammslis a5 wilazs S 5 (Y C Ss) (2008
Na jlade (1990 Jomb wibes Gdssll adsl oulis
ol e wlo S slaolas 5l 9,5 wile slaaiges 5o
4 il g 00 S5 slrosgaze ;o Ll (28,5 )1)5 5 ]
5 St ol ) e Gnb @i e Jdo
e R ge oS (Soy5le slacl cnl 5L
(C 5 VB sla JS5) wil 039r 095 oo
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35 Js (Milliman, 1974) ol o o Y+ 5l a8 ol age
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.(Rao and Adabi, 1992; Rao and Amini, 1995)
Sglite sSTyl slacliy,S o i8ie lake Grizes
@bl bt @ lgiee [ MN Gl Gl ot
Pingitor, 1978;) ol e 3 laowe p S
L Mn ,laie .(Shanmugamand and Benediet, 1983
(Ra0, 1991) &b oo Lialdl G ,9ikie 3300 w3l 2alsal
Gol jo g canl VO sga> o MN w565 oy 1)
Pingitore, 1978, Brand ) o,ls o¥b 55 505 S5, 9ke
and Veizer, 1980; Wierzbowski and Joachimiski,
BV w55 wike sladises ;o MN jslie (2007
Ll eSilo 5 oV J5o2) 035 i 50 plsyr VYA
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S e T Sy ST SVl al31 L 5L s 55k
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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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