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MFS5: Skeletal packstone/ wackstone
with bioturbation
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|-~ Limesione  MF2: Dolomudstone I MEFT7: Pelloid - bioclast grainstone © T
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3- Supratidal Flat Facies Group
4- Crystalline Anhydrite

5- Layered/Laminated Anhydrite
6- Hypersaline-Sabkha

7- Massive Anhydrite
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8- Chickenwire Anhydrite with nodular fabric
9- Lath

10- Equent

11- Fibrous-Radial

12- Felted

13- Dolomudstone
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16- Wavy to laminated dolostromatolite bindstone 15- Intertidal Flat Facies Group
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19- Pelloid - bioclast packstone

By ooy (Sl Sl Lol jan (50 5 5
lasS 5 eglaze¥ U plaial G i b a5y, oS 6
S alaeS T 350 (55 53 5 S es B 5 JE
ool ol 53 &S ST Al gloes 5 sl L
LS:TA":L‘)J:-W‘ Lgl_m)l...o'-)).s Lhﬂ\'.;ﬁy JL;.E.& .b)‘b 3¢9
Aol e e e e pl S e e s o
@lé@;,ywéu@uu&uwad_\
L oyl =l ool en a0 4> ¢ L ((Shinn, 1983)
syrg i 5 o YL ke o lao ) Lus
5 1S g3 Sl S ygy O i IS glacS s
Lo 3 gdomn b 0 S S 01150555 5 OLL S
23S 5o On a OIS e L b Sl sl oL
o)l ) Uslas o)Ly ol (Flugel, 2010) < § L

('F JSa) dsl . (2010) Flugel & 5 55 RMF25

WQ}?’S Sloslusy 09 5 Y

O MF6 s MF5 Sy Son oylust, ¥ Juls o3 8 o
Wl 53 e

SIS (Al 31l 5 9/ 940G 0 9Ly = MF5
Ry

S5 0 5 ngee &5, L ST Sl oyt !
9 sde alas IOV ) D150, sl sl
(X0 =19) IS ails o sLaeS > 5 Textularia
5 Sl Glakils sl o 05lust ) cpl ol (slgaS ST
03 oslusty ol & el 51 S ol Ko b (a) jen
Tl 25 58,508 s b ol 5 i oy dase oSG
(Tucker, 2001) Cul 03,57 (g A8 gy = 50 4l
5 oY sl Sl Sl Sladls pazs
das s OLES |y 1S gy slag s sy

17- Lagoon Facies Group
18- Bioclast packstone / wackestone with bioturbation
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22- Lagoonal Shoal Margin
23- Leeward Shoal

24- Ooid - Pelloid Grainstone
25- Ooid Grainstone
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20- Barrier Shoal Facies Group
21- Peloid-boiclast grainstone
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26- Central Shoal
27- Bioclast intraclast grainstone
28- Isopachous Fibrous
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30- Isopachous Fibrous Cement
31- Syntaxial Cement
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32- Vein Cement
33- Endolithic



YV sl s cplob (b5 gloo 33 (058 () doygm i3l 3503 soaiaT 8 g (gmy Lo o jluas 30

zsh PG JS8) skl b oo (o g aT
3 Oloww claasls Latul O gds 45 diter (Gdtew glals
Vet e gloand (13,2 S e (a3 1) K S
ool Lid il b S 0l jle (gladils oo JDou!
5L b g gL,5 L (i 3l edias Ol oS
.(Machel, 1999 <Tucker & Wright, 1990) &l
Jdesit = 0

O3lee i 3 g 5 Jgeme Slan T3 51 IMlsil T 3
S S e AU LTS ol Sl S
Sladioe 55 do o diz (b Ll 5 o0 & (g, b 4 42ils
Tucker,) 55 slwl 285 5 &K Slie b ys oS 530>
33 a6 sl sloul s 5 28 (Il (2001
by ot GlaoT alowy 4 S5 s Lo fisny
5 JES Ol et T adnl O omen ol 5o
3 0L K gl b3 S el S0 SeS
35 ST G 55U g 53 g e DT = O s
.(Mazzullo, 2004)

GoLL Glagls 55 JVoul asdlas 550 g e JI o
25 Il al J pane LIS 5L 5 a5 51 O oo
o o (U5 J5ulid slom | L sk gsl o5 9 40 LagST T
slaads wls JLS S 5 s Ol il s
S 2 slaml 5 (o 5 Il sl Esl ey
Wilkinson & Lending, ) ol s ™ & a0 o
S a3l (glojim 5 I (sla i (1978
5ol aloml o s OT SL 3 (sladass 55 Il
GLallos by 3wl oS )5b 4 LT I goliws
(FH JS) doleds 1y S 93 5 (edS 5
Dl 505 gl e i 3 5 65 e i 3 Sl

305 =l RS 9y p ol 5T 5030 Jsene

35- Egg Shell

LS lanls Son s Jooks i1 55 50 2yl JSa g
(D JSK) Wlosls e 115 595 ad gl &S 6

T8 F
LBl sy Js5 8T 55503 e T 51 (S
S sl (S3 b ol 415 5L Cou 1) ey gm
C M PG S EPERWASIEE g5 4 3l B Ol guy
ol (555 lmg o 1 (L) it e L85
5 =S8 Sy 934 S5, 25 .(Moore, 2013)
Dy e 0k (ol

S T

I JESNERVIIVI FRCNENISE SVRIL G V% PN Y
S5 gl T o rage 3l 35 ST (6108 gy
355 30 Lo 1y Dligy 8 AL oo 0 Tl 2503
593 5l JB w6l S Olgwy &S Slajosga s ooyl 3
53 L aaslie s (Flugel, 2010) sl ois Sl
5 Jbis g5y m 4T ol SU 55l sla T3
3 EMS gy Lrmn o aly 3L5 A b 1513
23T 3 ol ol OT s Jlsd 65505 gladsT
23 Psblabd s O s 4 adllle 5, 50 slad sl
(FE JS2) 35 g0 odalin D153 o

(2 b (T piS

35 Glosll (5 Coanl (g5Li8 IVl b gl S i
S aS an T cpl b osyls (SaT slaeSaw 53bs
ST sla¥ (gl das oo 5 (S S 3,20
Choqutte & ) b o ,ialS dpo 3 YO LY 55U
Lacd sl 5 Vsl slaa =S, .(James, 1990
SlaanS ) Al o plasd (55,88 (55l 5500
S s S 30 52T GlannS ) HUT GOF JS5) I
o 15 5 aml 5 28 Laasls w55 45 Lis Ll

Lgud‘_{ cGJT :l‘}_.a L\Au,u)) J_,lxﬁb Jl‘}.a )\ &Lka.b'ba



b dosl (o 0o (5 yRUAL 395 St po ¥A

Gl U)ol sl s Syl B 3 O e K 53 JNeil (Machel, 1999)

Jbu‘fﬁaﬁb}osya\ﬂ&&utyrxbhu

sant s 5Sae el oy Ky o Sy 5 L (€t gyl S BIobl Bl See (g b oedids a1 Sse (B LS 6 s gy s (B Ses (A #USE
S 4 oS STl gladils (508 4S5 (Bt sy GuOle T HEALL a5 st Gt cunlS L oS el 6 (38 81T gy 5o (320558 (D 1 JelS

S et (H ¢ Ssicnnle a5l 5 5o el sl ool (G aslaaal wy (Susdd 31 € a3l (slads S, 3l (sl (F oo s0s0 sala_ Come 5 o yudie
AL sl 5 s sl 5 oo ) e 00 JNal (| caend sk s cna s g0 (5Ll b T 5 polaciaced s € s JALAS slal 5 S suls

shls i J:J:utyu,a\.\m.ad)\:ul J.pl:—Angls
b Bl e gy S ol 05 s 4l Lie
b g JHS 0 gl g Ol Sl ede 4 IS
o BB slay sl 5 (55 5 K e endS laDlesw
) O5e Jodsns 31 (oS o3 0T 815 555 555 4
VA JSK8) Sl osls olazstl s g5 4

™SI 9.9 el

Dy oo S 3 gme b 4y dny s LSl s S

Sy slaes o J (glsd &) yan 4 i ol

37- Intragranular Porosity

el - £

G5 GdnT b fols auld odalin gla J3lis i
ey S Sl (il ua ol S g s
glsl el 0l ol (1970) Choquette & Pray
DI,k odd oy s Gla Joulies

" SIS oy Rl

5 Ladssl b sl laadls o 5o J5dii g 55 o
S 48 any g Ll Sl ol e 53 ISl glaals

Ol (oM sl 4Bl drn 5 g5 4 L 4ls )
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40- Channel Porosity
41- Moldic Porosity
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42- Oomoldic
43- Fenestral Porosity
44- Birds eye
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46- Xenotopic-A

47- Non planar

48- Dolomicrosparite
49- hypidiotopic

50- idiotopic

51- planar-s

52- Dolosparite
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56- Fabric selective dolomite



OF o) s cploban (G285 yloso 33 (058 () doygmw i3l 53503 (GLoaiaT )8 g (rgmy Lo oo yluas 30

s LT T olabss by o5 5 bakils o5
S5 4 2l L Lo I i i 28 4
Il (555.5605) adm o ol aalsl ys .l o i OT
Slalas g IS5l Sbguy > l_arS,JT P
CiS sloml sl (g 55 B osb oS (2dS sl
RPN PPN P ST NP PR U L
IOl Eely s e ST 5 S ST 51 pLsl 5
2 Jeol s plsl OT ol o ST slagls
Ao FoMal Jorl e b Olenw Conndi @l Sty s > 1
21315 03 Dglize dls l ol 0l e ol
S S g edms o e 5 ) (gl (s Lamms o
adils ¢ 55 4y oo mes )3 48 Pl oy B b
Casl dtasly OT &S o Ol e 5 OT o1l ¢ ulids SIS
(Jole el OT Sl ol ot 53 o b 5l
313 35

REBILLE g

8L e sb 4 0ds i glailsOle sl Jdses
A1 IS bl s e Ol bl o 0
Golid Il S8 a0 plans ($3,85 Lo 3 guans
PR P L= ER S SEIC ST PR
s3lome Sl g3 al o3l 5 85 AT b aals|
Alodd Cotlu al> o cpl s 0 el sl

Ll 0l S slaeSin (Sl JIss S
el 03 8 1l (55505 sl dame b Jad e 4n ) g

S 5 domd
oJcMJﬂﬁjuéj)ﬂaqu?é‘wad_ﬂiﬁ

S C el oluls Sy S oyl
g s 5 YL g leslus ) glad oS
23 @l Gl 5 058 (s 5y
Al il oS n) 5 Sl S S S

N v G gl 4 diwlgl O S0pl93 (0

IS 5 o K 6 6 s s (Bl Sl 5
s o il o sy JlS b 4y o
Sohms el 53 b okt Lo Y sans i ol )3 4
o313 alS 1, Sk ol g edd L Conll L S5
JoB o Lg::ﬁ}Jp@_; sl gl A 95 .
(Lol

sl ol Lis |l 5 b an oK ) csl )
itn glals b5 oS T

O fao s 193 5 T olulis b oS ad gl oL Y
LeS (63,00 5> 5 ot adsl &S5 16 5,5 oy Sl Esy
(AH-I JSK8) ol oile 3L ad gl 3L 51 e

S P3LS a4

GIINTDgm b Olo o b 49l (535365 ST B
ot ador 51 555551 (2 amme 5350 slauT 3
O o S oS IT 05l 53 (S0 sla it
33 & n bl GLadlars 5 Laasls LolST
b Ol gy O n 55 358 e Jal | Lals
L Lol s e 5 5o VL aiate 55 (S Sl 50)
Fode o onl 3 MOICA s ol 331 5 e 0T B
S 9 = YL a4 b e slao sty js das o
! 53 ! Il s Olon 5 (5l seSa §
Ddds Do 4 (S 5b (St s o 5 A e
L 5 sl GlacdB 5 (gl T Slaks
ad 0 Ol U andl a8 Sl ol slow | b gad j3 g 55
S ey asls) o Lewl g 550

Luwlgus> H3Ls d> w

- Al AT s kil glacon s L
oo ol by e Ll T3 Sl 5 o850

Il (3Rt n o slalew Tl AL e

57- Non-fabric selective dolomite
58- Chickenwire



b dos ! (dloes (gubw (5 pRAL 19y (S po o )

Obej il !

S0

SFIbe OYe g ol B

(o egl ls gl &l 0953) ad ol el Jlis

K S e

s (SaasT

(Sl Sn g 55) ad sl slo Cn gl

Sl oa (6 b Olo

Calsed oo gl 4ad Olas

‘_gzzj;l)TLgb NERWENY,

S 813 Ola

o b Sl

CdS L b SnSs Sk,

S e 3055

oo d!lﬂf nd,lli ) 4l sla Sl

s b S ) Olacw

(558 4> e J53) w0 56 O e 5

L&dJl;Ji'::j:j:S_p sm’ v

ol &, Ol

(01 adshawl) glawt 53,25

Olalis Glase o 4y sew W5k (sLeSi (Sisbo st a K

Cn sl 93 ¢ 5 oler odd plonil Dlalllas bl ihails
Sl 53 Lo g p 55 93 5 033318 ezl s

lod g lulid 05 531l

Sl ol
o in g 5 01l )3 O s oS 1 OB iy
Oslsyl 5 5lastl 5 el (LK gl o Cb Caro

Al o S b (2l 5T SUISG! 5 Laosls

wsld8 U asy ol p SSES ks sla T3
(s 5 O () Sen Jald La0T o 5 pgen 457 ol
5 O Slam (6lad IVl 5 (B 25 (Ous e g0
s el Ol sie 4o Iswl cOle ol 51l JDol
ks O 2S5 0515 5 ki 5 e
5 LS Jle o S g O Sl Ll Sl <UL
5 00s 0] Son g5 SaisT el Jolss oy 3

e CohS g S Ol p Sl ST By

égl.’w

U’\.Y cd‘ﬁ‘u&dﬁ uﬂ)bcb&p?)bdbyv a)w at?:- L;Auw.a‘) &L@Ju}'lﬂ;\“/\; c‘ c&@



B8 oy s o (L85 yloso 33 (058 () doyguw i3l 53503 (GoaiaT )8 g (9w y Lo o yluns 30

Adabi, M.H., 2009. Multistage dolomitization of Upper Jurassic Mozduran Formation, Kopet-Dagh Basin,
N.E. Iran. Carbonates and Evaporites, 33: 16-32.

Ahmad, A.H.M., Bhat, G.M., & Azim Khan, M.H., 2006. Depositional environments and diagenesis of the
Kuldhar and Keera Dome carbonates (Late Bathonian-Early Callovian) of Western India. Journal of
Asian Earth Sciences, 27: 765-778.

Alsharhan, A.S., & Kendall C.G.St.C., 2003. Holocene coastal carbonates and evaporates of the southern
Arabian Gulf and their ancient analogues. Earth-Science Reviews, 61: 191-243.

Alsharhan, A.S., & Narin, A.E.M., 2003. Sedimentary basins and petroleum geology of the Middle East.
Elsevier Science, Netherland, 843 p.

Alsharhan, A.S., 2006. Sedimentological character and hydrocarbon parameters of the middle Permian to
Early Triassic Khuff Formation, United Arab Emirates. GeoArabia, 11: 121-158.

Burchette, T.P., & Wright, V.P., 1992. Carbonate ramp depositional systems. Sedimentary Geology, 79:
3-57.

Choquette, P.W., & James, N.P., 1990. Limestones: the burial diagenetic environment. In: Mcllreath, . A., &
Morrow, D.W. (eds.), Diagenesis. Geological Association of Canada, Geoscience Canada, Reprint
Series, 4: 75-111.

Choquette, P.W., & Pray, L.C., 1970. Geologic nomenclature and classification of porosity in sedimentary
carbonates. American Association of Petroleum Geologist Bulletin, 54: 207-250.

Dickson, J.A.D., 1965. A modified staining technique for carbonate in thin section. Nature, 205: 587.

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

El Gadi, M.S.M., & Brookfield, M.E., 1999. Open carbonate ramp facies, microfacies and
paleoenvironments of the Gramame Formation (Maastrichtian), Pernambuco-Paraiba Basin,
Northeastern Brazil. Journal of South American Earth Sciences, 12 (4): 411-433.

Elrick, M., & Read, J.F., 1991. Cyclic ramp-to-basin carbonate deposits, Lower Mississippian, Wyoming and
Montana: A combined field and computer modeling study. Journal of Sedimentary Petrology, 61: 1194-
1224,

Flugel, E., 2010. Microfacies of Carbonate Rocks: Analysis, Interpretation and Application. Springer Verlag,
New York, 996 p.

Folk, R.L., 1965. Some aspects of recrystallization in ancient limestones. In: Pray, L.C., & Murray, R.C.,
(eds.), Dolomitization and limestone diagenesis. Society for Sedimentary Geology, 13: 14-48.

Friedman, G.M., 1965. Terminology of crystallization textures and fabrics in sedimentary rock. Journal of
Sedimentary Petrology, 35: 643-655.

Gregg, J.M., & Shelton, K.L., 1990. Dolomitization and dolomite neomorphism in the back reef facies of the
Bonneterre and Davies formations (Cambrian), Southeastern Missouri. Journal of Sedimentary
Petrology, 60: 549-562.

Gregg, J.M., & Sibley, D.F., 1984. Epigenetic dolomitization and the origin of xenotopic dolomite texture.
Journal of Sedimentary Petrology, 54: 908-931.

Insalaco, E., Virgone, A., Courme, B., Gaillot, J., Kamali, M., Moallemi, A., Lotfpour M., & Monibi, S.,
2006. Upper Dalan Member and Kangan Formation between the Zagros Mountains and offshore Fars,
Iran: Depositional system, biostratigraphy and stratigraphic architecture. GeoArabia, 11 (2): 75-176.

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

Kasprzyk, A., & Orti, F., 1998. Palaeogeographic and burial controls on anhydrite genesis: a case study from
the Badenian basin in the Carpathian Foredeep (southern Poland, western Ukraine). Sedimentology, 45:
889-907.

Kobluk, D.R., & Risk, M.J., 1977. Micritization and carbonate-grain binding by endolithic algae. American
Association of Petroleum Geologists Bulletin, 61: 1069-1082.

Land, L.S., 1985. The origin of massive dolomite. Journal of Geoscience Education, 33: 112-125.

Lucia, F.J., 2007. Carbonate Reservoir Characterization, 2™ Edition. Springer, 336 p.

Machel, H.G., 1999. Effects of groundwater flow on mineral diagenesis, with emphasis on carbonate
aquifers. Hydrogeology Journal, 7 (1): 94-107.



b dos ! (dloes (gubw (5 pRAL 19y (S po o o

Martini, R., Cirilli, S., Saure, C., Abate, B., Ferruzza, G., & Cicero, GL., 2007. Depositional environment
and biofacies characterisation of the Triassic (Carnian to Rhaetian) carbonate succession of Punta
Bassano (Marettimo Island, Sicily). Facies, 53: 389400

Mazzullo, S.J., 1992. Geochemical and neomorphic alteration of dolomite: A review. Carbonates and
Evaporites, 7: 21-37

Mazzullo, S.J., 2004. Overview of Porosity Evolution in Carbonate Reservoirs. Kansas Geological Society
Bulletin, 79: 22-28.

Moore, C.H., 2013. Carbonate Reservoirs: Porosity Evolution and Diagenesis in a Sequence Stratigraphic
Framework. Elsevier, Amsterdam, 370 p.

Qing, H., & Mountjoy, E.W., 1989. Multistage dolomitization in Rainbow buildups, Middle Devonian Keg
River Formation, Alberta, Canada. Journal of Sedimantary Petrology, 59: 114-126.

Qing, H., 1998. Petrography and geochemistry of early-stage, fine- and medium-crystalline dolomites in the
middle Devonian Presquile barrier at Pine Point, Canada. Sedimentology, 45: 433-446.

Read, J.F., 1985. Carbonate platform facies models. American Association of Petroleum Geologists Bulletin,
69: 1-21.

Reading, H.G., 1996. Sedimentary Environments: Processes, Facies and Stratigraphy. Black Well Science,
688 p.

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

Shinn, E.A., 1983. Tidal flat environment. In: Scholle, P.A., Bebout, D.G., & Moore, C.H., (Eds.), Carbonate
Depositional Environments. American Association of Petroleum Geologists Memoir, 33: 171-210.

Shukla, V., & Friedman, G.M., 1983. Dolomitization and diagenesis in a shallowing-upward sequence.
Journal of Sedimentary Petrology, 53 (3): 703-717.

Sibley, D.F., & Gregg, J.M., 1987. Classification of dolomite rock textures. Journal of Sedimentary
Petrology, 57 (5): 967-975.

Tucker, M.E., & Wright, P., 1990. Carbonate Sedimentology. Blackwell Scientific Pubublications, Oxford,
482p.

Tucker, M.E., 1993. Carbonate Diagenesis and Sequence Stratigraphy. Sedimentology Reviews, 1: 51-72.

Tucker, M.E., 2001. Sedimentary Petrology: An Introduction to the Origin of Sedimentary Rocks, 2" edition.
Blackwell Scientific Publication, London, 262p.

Usdowski, E., 1989. Synthesis of dolomite and magnesite at 60°C in the system Ca?*-Mg**-COs*-Cl,*>"-H0.
Naturwiss, 76: 374-375.

Walker, K.R., Jernigan, D.G., & Weber, L.J., 1990. Petrographic criteria for the recognition of marine,
syntaxial overgrowths, and their distribution in geologic time. Carbonates and Evaporites, 5 (2): 141-
152.

Warren, J.K., 2006. Evaporites: Sediments, Resources and Hydrocarbons. Springer Verlag, Brunei, 1035 p.

Wilkinson, B.H., Landing, E., 1978. Eggshell diagenesis and primary radial fabric in calcite ooids. Journal
of Sedimentary Petrology, 48 (4): 1129-1138.

Wilson, J.L., 1975. Carbonate Facies in Geologic History. Springer-Verlag, New York, 471 p.

Wright, V.P., & Burchette, T.P., 1998. Carbonate Ramps. Geological Society of London, Special Publication
149: 1-472.

Zeigler, M.A., 2001. Late Permian to Holocene paleofacies evolution of the Arabian plate and its
hydrocarbon occurrences. GeoArabia, 6(3): 445-504.


http://link.springer.com/journal/13146

OV s s o (G285 yloso 33 (058 () doygmw i3l 53503 GLoaiaT )8 g (gmy Lo o jluns 30

Microfacies, Sedimentary Environment and diagenetic processes of Surmeh
Formation (Arab Member) in Salman Oil field, Persian Gulf, Iran

Beigi Shirmohammad, M.*, Ghazanfari, P.2, Hamdollahi, M., Yahyaei, A3

1- M.Sc in Sedimentology & Sedimentary Petrology, Department of Geology, North Tehran Branch, Islamic Azad University,
Tehran, Iran
2- Assistant Professor, Department of Geology, Imam Khomeini International University, Ghazvin, Iran
3- M.Sc in Sedimentology & Sedimentary Petrology, Department of Geology, Science and Research Branch, Islamic Azad University,
Tehran, Iran
4- M.Sc in Sedimentology & Sedimentary Petrology, Iranian Offshore Oil Company, Tehran, Iran

*E-mail: Maryambeigil0691@yahoo.com

Introduction

The Surmeh Formation, with the age of Late Jurassic, is one of the geographically widespread formations in
the Zagros and Persian Gulf (Zigler, 2001), The major part of the Salman Oil Field, about two thirds, lies
within Iranian waters, while one third is located in territorial waters of Abu Dhabi (Figure 1). As it is one of
the most important oil reservoirs in the region, the Surmeh Formation contains gigantic oil reserves. The
Surmeh Formation in the Salman Qil Field comprises mainly limestone and dolomite. It is equivalent to the
Arab Formation of Saudi Arabia and other Arab countries (Al-Shahran & Narin, 2003). Surmeh Formation in
Salman Qil Field is one of the most important oil tanks in the southeast of the Persian Gulf. The Salman oil
field has different oil and gas reservoirs from different periods of Permian to Jurassic (James & Wynd,
1965). The main objective of this research is to identify sedimentary conditions and reservoir characteristics
of Surmeh Formation.

Materials and Methods

223 thin sections (with a maximum distance of 30 cm) were prepared and most of them stained with Alizarin
Red-S solution and ferricyanide potassium using the Dickson method (1965) in order to recognize calcite
from dolomite. The carbonate microfacies were classified according to Dunham (1962) classification and a
sedimentary model was proposed using Flugel (2010) scheme. The textures of dolomites were described
following Sibley and Gregg (1987). Data gained from aforementioned sources were gathered in order to
build and define facies, a depositional model, different diagenetic stages and reservoir quality. The present
study is based on laboratory studies of microscopic thin sections

made from core samples.

Results and conclusion

This semi-circular shape of the Salman Oil Field structure reflects its origin as a salt dome.The ten identified
microfacies include massive, nodular and laminated anhydrite with chicken-wire fabric, dolomudstone,
mudstone with crystals and anhydrite nodules, wavy to laminated dolostromatolite boundstone, bioclast
dolopackstone/dolowackestone,  peloid-bioclastic  dolopackstone/  dolowackestone, peloid-bioclastic
dolograinstone, ooid-peloid dolograinstone, ooid dolograinstone, and bioclastic intraclast dolograinstone
implying that the Surmeh Formation was deposited in four different environments from sabkha to marine
shoal in a homoclinal carbonate ramp setting. The marine and meteoric diagenetic settings were susceptible
to produce a variety of features from different types and phases of dolomitization, anhydritization, via
cements from early marine to late diagentic cements to micritization, neomorphism, compaction and
dissolution. Between all processes affected the Surmeh reservoir, dolomitization, in most cases, enhanced
reservoir quality whereas anhydritization reduced reservoir quality.

Porosity variations along the Upper and Lower Arab units in Salman field is directly related to the amount of
dolomitization. It also should be stated that, moderate to good reservoir quality is seen in facies belong to
moderate to high energy zones of leeward to seaward shoal environments, whereas shallower facies of the
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inner ramp has the lowest amount of porosity and permeability. In these environments, pores have been filled
with the secondary cements. The most important pore types are intergranular, intragranular, vuggy and
moldic which are mostly seen in grain-dominated facies. Four types of dolomite in mud-dominated and two
kinds of dolomite in grain-dominated textures have been recognized. Mud-dominated dolomites include
dolomicrite, dolomicrosparite, dolosparite and scattered dolomites in a limestone matrix. Grain-dominated
dolomites are known as fabric retentive and fabric destructive. Sabkha and seepage-reflux models are
proposed for the formation of these dolomites. According to these models, it should be mentioned that the
type 1 dolomites formed in sabkha environment, while types 2, 3 and 4 are formed under the influence of
recrystallization of dolomicrites in a shallow burial environment. In addition, dolomitization in grain-
dominated textures occurred from seepage-reflux processes in shoals adjacent to the limited and hypersaline
lagoons.
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