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1-Introduction

Southwestern Iran hosts some of the largest oilfields in the world (Sharland et al., 2001). Dated back to the
Middle Cretaceous to Middle Albian, the Burgan Formation is a major oil reservoir in some Arab countries in
the northwest of the Persian Gulf (e.g., Kuwait, Iraqg; Ibrahim, 1983). This formation has been type-sectioned at
Burgan Oilfield in Kuwait where the dominant lithology is hydrocarbon-bearing sandstone (Alsharhan, 1994;
Van Buchen et al., 2010). The reservoir properties of this formation in the neighboring Arab countries suggest
the necessity of studying its extension in Zagros Area and the Abadan Plain. This study aims to evaluate the
reservoir quality of a major oilfield in the Abadan Plain using petrographic studies and core data, focusing on
the sedimentary facies, lithofacies, depositional environment, diagenetic processes.

2-Methodology

Some 30m of core sample, 100 thin sections, and 54 core plugs were used in this research. Thin sections were
taken from the core at a spacing of 30 cm. One-thirds of all thin sections were pre-stained with alizarin red and
potassium ferricyanide solutions according to Dickson (1966) in order to distinguish between calcite and
dolomite in the carbonate section. Designation was performed according to the Dunham's (1962) and Pettijohn
(1975) classifications for the carbonate and sandstone samples, respectively. The sedimentary facies were
studied to identify carbonate/non-carbonate and skeletal/non-skeletal components as well as the grain size. The
lithofacies were investigated in terms of sorting, roundness, grain size, and layering. Porosity types were
identified according to the classification proposed by Choquette and Pray (1970). The core-extracted plugs were
used to measure the porosity and permeability. The porosity and permeability measurements were conducted by
means of helium and air, respectively. The gamma-ray, neutron density, and resistivity logs were further
investigated to improve the accuracy of the results.

3- Results and discussion

Petrographic studies on the Burgan Formation indicated four sedimentary microfacies on the carbonate ramp,
including an open-marine facies belt, together with five lithofacies developed in a deltaic zone composed of a
pro-delta zone, a delta front, and a delta plain. The open-marine facies belt was composed of peloidal packstone
to grainstone, orbitolina peloidal packstone, sandy ooidal wackestone to packstone, and limy mudstone. The
pro-delta consisted of laminated shale lithofacies, and the delta front was made up fine-grained sandstone with
shale interbeddings, moderately to poorly sorted sandstone, and quartz arenite. Lastly, the delta plain was
dominated by organic-rich shales originated from plant debris (Fig. 1). Evaluating the depositional history of
this formation, it was found that the cycle began with the deposition of the deeper open-marine facies
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(carbonates) on the carbonate ramp. The laminated shales were observed in the vicinity of the open-marine
facies belt and exhibited stratification, and the presence of pelagic foraminifera and pyrite, suggesting a high
depth of deposition for this lithofacies. Near the pro-delta zone, we observed high-energy sandstone deposits
that represented the delta front.

Across the delta plain, shallow shale sediments contain organic-rich particles and plant debris, with the delta
plain characterized by the presence of fine quartz grains, plant residues, and organic matter, and the absence of
pelagic foraminifera. In the studied oilfield, the Burgan Formation was found to be affected by various
diagenetic processes including dissolution, fracturing, cementation, dolomitization, compaction,
glauconitization, thematization, and pyritization. The effect of dissolution was evident in the carbonate section
of the Burgan Formation in the form of vuggy and intraparticle pores. Indeed, the presence of the vugs resulted
from dissolution of the cement or increased space between the quartz grains has provided the corresponding part
of the Burgan Formation with a good reservoir quality. Dominantly seen in the carbonate part of the Burgan
Formation, the fractures have increased the permeability and hence the reservoir quality. Various cements were
observed in our studies, including the blocky, siliceous, and poikilotopic cements, to name a few.

More specifically, the carbonate rocks were dominantly packed with blocky cements while the clastic part was
most commonly packed with the siliceous and/or poikilotopic cement. In the carbonate part of the formation, the
blocky cement was found to play an important role in the rearrangement of pores and hence the reservoir
quality. The development of the siliceous and poikilotopic cementswas found to significantly decrease the
reservoir quality of the lithofacies 2 and 3. Isolated zones of dolomitization were identified within the carbonate
part of the Burgan Formation, where ferrous dolomites were developed within a background of micrite, further
exhibiting matrix dolomitization and stylolite-related dolomites. The dolomitization was found to have imposed
a negative impact on the reservoir quality along this segment. Mechanical and chemical compaction was further
evident on the studied samples. The clastic zone of the Burgan Formation was made up of sandstones with
sutured, convex-concave, and tangential contact lines, with minor carbonate sections originated from benthic
foraminifera.

The chemical compaction in the carbonate part of the Burgan Formation was visible in the form of stylolite and
dissolution seams. In general, the quality of the studied reservoir was negatively affected by the compaction.
Effects of diagenetic processes (e.g., glauconitization, hematization, and pyritization) were evident in the clastic
part of the Burgan Formation, though their impacts on the reservoir quality was found to be small. The
diagenetic processes were found to have occurred in three stages, namely eogenesis, mesogenesis, and
telogenesis. According to the current information the studied oilfield is composed of three reservoirs made of
carbonates, shale and sandstone. Among others, the dissolution, fracturing, cementation, compaction, and
dolomitization were found to impose the largest impacts on the reservoir quality of the Burgan Formation.
Focusing on the reservoir quality, the carbonate facies was found to suffer from such diagenetic processes as
dolomitization, chemical compaction, and blocky cementation. Here we further saw an open fracture, which did
not increase the reservoir quality of this facies. On average, the carbonate facies showed a porosity and
permeability of 8.48% and 3.83 md, respectively.

To sum up, the presented results indicated low reservoir quality of the carbonate facies. The effects of the
diagenetic processes (e.g., dissolution and fracturing) in the shaly facies of the reservoir, making up an average
porosity of 14.11% and a permeability is 7.93 md. All by all, this facies exhibited no appropriate reservoir
quality except for a small portion on top of the key layer. The cementation (with siliceous and/or poikilotopic)
and mechanical compaction were the main mechanisms deteriorating the reservoir quality of the fine-grained
sandstone with shale interbeddings and moderately to poorly sorted sandstone. In general, the sandstone facies
showed an average porosity and permeability of 17.20%, and 166.96 Md, respectively. Based on the core
samples analyses, diagenetic history of the samples, evaluated levels of porosity and permeability, and well-log
data (neutron porosity and resistivity), the sandstone facies, especially the quartz arenite lithofacies, were
served/could serve as reservoir in the Burgan Formation.
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4- Conclusion

According to petrographic studies, four sedimentary microfacies and five lithofacies were identified in a case-
studied oilfield where the Burgan Formation had served as reservoir. Developed on a carbonate ramp, the
sedimentary microfacies included an open-marine facies belt, and the lithofacies (developed across a deltaic
zone) included pro-delta, delta front, and delta plain facies. The diagenetic processes of the Burgan Formation
were found to have occurred in three stages, namely eogenesis, mesogenesis, and telogenesis, in different
depositional environments including marine, meteoric, burial, and up-lift areas. Dissolution, fracturing,
cementation, dolomitization, compaction, glauconitization, hematization, and pyritization were the most
significant diagenetic processes affecting the Burgan Formation in the studied oilfield. The most positive
impacts on the reservoir quality were sourced from the dissolution and fracturing, while the cementation,
compaction, and dolomitization were responsible for the largest decreases in the reservoir quality. Finally, based
on the results of studies on the diagenetic processes, porosity and permeability assessments, and well-log
interpretations, the sandstone facies, especially quartz arenite, was found to have exhibited the best reservoir
quality and served as reservoir zone, followed by the shale facies (moderate reservoir quality) and carbonate
facies (poor reservoir quality).
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Fig. 1. Lithology, distribution of sedimentary microfacies and lithofacies, results of sandstone characterization, depositional
environment assessments, diagenetic processes, well-log data and porosity-permeability values for the Burgan Formation
along the studied well.
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Table 1. Microfacies and depositional setting of the Burgan Formation in the studied oil field.

Facies Microfacies Lithology Skeletal grain Non-skeletal Depositional
grain setting
1 Peloidal packstone to Carbonate Intraclast, Echinoderm and Peloid and Open marine
grainstone Benthic foraminifera Cortoid
2 Orbitolina peloidal Carbonate Orbitolina and Echinoderm Peloid Open marine
packstone
3 Sandy ooidal Carbonate Echinoderm and Fe-rich ooidal Open marine
wackestone to Foraminifera
packstone
4 Limy mudstone Carbonate Open marine
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Table 2. Petrofacies of the Burgan Formation in the studied oil field.

Petrofacies Facies Lithology Skeletal grain Non-sk_e letal Dep05|_t lonal
grain setting
1 Laminated shale Shale Blva_lve debn_s _and Pyrite Prodelta
pelagic foraminifera

2 Fine sqndstone ywth Sandstone Glaugonlte and Delta front
shale intermediate iron

3 Moderately to poorly Sandstone Glauconite Delta front
sorted sandstone

4 Quartz arenite Sandstone Glauconl_te and Delta front

heavy minerals

5 Organic-rich and Shale Plant debris Delta Plain

plant debris shale

2 oks W (aslr s aleal cwnd o LI el 5l (8 sl
Mehrabi et al., ) w)ls 5925 (5o S 5 4534, 13U cov slalds
SIS sy sloes > sy ol 3l o e & 4 L 2019
ol crl 3k sbys ool i) b ogls 5 (lds slaasslogles
ol oy g s bl e ) g0 alold s 5 glyys a4
IS5l oo slpiis RMF 14 s lasbiu) o )lus 5, Jolas o lus 5, ol
30 08,5 S5l sl g5y 0 s 5y ol lin ol (Flugel, 2010y
, 5 (Al-Eidan et al., 2001) ), 5ea 5 ol Jl lawgs oS jeuS
Mehrabi et al., ) o) Kea 5 Sl bawg )b mds 0y Jli
el sas 3,20 (2019
ST giuwolo :F gm0 )3
o gleally 5 colonds LSA5 Cal S 5l gismy o5l cnl ae;
ol oaFls (S 5l 0sd (o0 0 Bl 0 e 0 VO BV Glgl b 5 leS
ol @Y JSa) 0,8 ojlal ouis 5 L oo S des 4 Glgioe o3l
00 Cwlbes b g ol onds aigd b b yo 6550 05 Cond (3 05l 5,
ke 5 (S anle i caiShazr galdS Y S lye 4 e il
ol 5oy (nl Dadies plolid aslllas 550 (2 (o ) G5 550 Wil
(Flugel, 2010) J55b ot 3,20 RMF 2 s il o)l 5, Joles
ol ope Jled 5o (e wile ln o)l cnl alie ol
a3 5 15 adlbs o,50 (NOOTi €t al., 2016) 5o 5 5,55 Lawgs
]
Lo (o Lol cuomnd  Soow (slo,lus
@Y gl el ) (Ko o)l

Sy 4 Jed boas bbb S oS sl (K oyl ()l
sails baiges 51 (S 0wl gamay )y 550 0,0 U sloged
LRl B jlodygly e (Faso S g bawgia (Sudyox b o, 4l 5)leS
Gos > Saw o)l ul j0 Wigd e 0aus doys Ve LA Jlol )8
osalie BB 5L sbyd ojled) @ barpe jolid ollogs, 5 baislaasss
apile opd GG o8 Oiso @ Ol 5 eimes wiies
s 0yl ol (@Y JS) sited jaseis BB JT eole 5 cossSIE
bl 10593 0 (6530L5 (S 5 B g Wile (b U (Sloo i 5o
Ols g Ca sl OIS 0395 H3am e et (oulid Sow @ 4z g
oyl Djglme 50 W olol Cand (65,3 o8 Laizme jo (S o)l
Bhattacharya, 2006; Mehrabi et ) col 03,5 5,18%9w, 5L sb,s

FEY

3k by Gloslws 5 s poS slde s 3
Gosly g )5 U (s ) (29w o)l 3 )

Ol olyon a5 00,3 VOB Y (5o & audshy Jols o Lol slaSsll
sonlie LB aoys 10 e 4y Ldgiosl 5 Covg )5 ccadIST s
~ails o3l ogh co 0ad 1 50 5 o5 lake 4 Al g8 uisren i
oS oIl o lus )5, ol 58 ol Cols, SIS o0gume 0 0 lus )5, cnl slo
58 ol s airTd ooy Wsiogl 5 audsh wendlS il aile
5 LeSoll ad il See didgin gl jpim 4 azgi L @Y JS5) il S
2 ojbed iy ol 5b by lojlusy wyeS slae b, bl
Jolee o)z 5y Gal ol ond atigd b by @il a5 L
sl (Flugel, 2010) Jsss RMF 26 s laibl ol 50
Ul g s9l (S3l> susdighy gy Y (gm0 o)l s 32

Sz ohlossy debis g sullel b (ulSs o)l )5, onl die;
g doy VO e @ adsh awl oy YO lade 4 Lidgin el wiile
Ol oais S5 izl on Fpetes abox jlaoys Ve Gl L e 1>
ablas 51 B 0 0o Ve B0 o 3lsS slaails ail oo o)lus 5,
wilioe Caldg, oelS B Sl baails o5l Canl oad onys 56
232> 5 Wiyl 0o e 5 oantS (S 4 azy L DY S
25 005k by 6Al o8 e 50 (asm o)l nl Oles 1>
Flugel, 2010; Wilson, ) cul oas axigs by zlgel Golul alaw
oads 8y RMF 13 s laslewl o)l )5 Jolas o)l 5, onl (1975
Wil slp sty ol nl 4lie ol (Flugel, 2010) 550
Strohmenger et al., ) ;5o 5 Siogyiwl by cosS 0 5,0
Noori et ) ;)| 5en 5 5,95 bawg )b mds wye Jlos 4o 5 (2006
<ol a1y @l., 2016
Slawlo Gudgl gy U giumS'g Y (gm0 05l )30

—ails g oo, Yo B YO liae aylocsel sloasyl ol o lus 5, o)

I ol See 5l glare; o a5 ablige dopd Ve jlade 4 518 slo
Vool 5 S Sl L ek olloniey 5 Ceg s laes > ailazs S
OLlGsy slees > ladiges Sl (Fp )0 Grizen Ngdioe ond deyd
ology oedS U ol IS Laasls ojlail i caslie BB 55 jlis
@ s St ;5 badsdgh 5 (S ydew laadsl (CF JS2) wdl o
5 0asd slaails (Buatois et al., 2008) us ks s925 lsld jlads



Y O)LA.A:J AR 0)50 A4 )"-’l)

%

&Syl ‘sbﬁ)ls @”LM" O szl .r;wa?’h

Strohmenger et al., ) col K awle b Soop jo W ol
S 00 (saenST slaails 4 QLasL.f Sble 8439 pae crizmen (2006
75U cow b U o (S ojlus ) cpl eSS pae saSanl Ailgs
ol onl alae (NOOTI €t al., 2016) wsl b cuss § also,
g Sy bwg )l mds o Jled o 0 wile sl (S
Mehrabi ) ;I8 3 ol e o (Honarmand et al., 2009) 5o
Al-Eidan et ) |, Ken 5 ool -l lawss cusS 40 4 et al., 2019
ol oad S yxe @l., 2001

Lo cls S slao,lus

ST olge 9 LS Ll ol Juod 1B (Kiw o)l

Toged Job (i Sow oS 5 (S o)l Gl s (S
Ol 3 20,3 VO liee @ T slge 5 (ol sLlas 5 sanaY s oS!
Loy ails 35,065 loails badiges 51 Sy 0 ol Lansas LB
PR SO W R W FAN R R VPP VPR WAL P WP e
L, opl a5 Lolgs jo slemoly cladllas ,o (1Y JS5) digd oo osus
@ azgr bl ool plas s 3VL Jlade LIS loges 968 oo og (Siw
035 Ol 5 kS sbla (T slge csanaY 5158 (slaails 505kl
b (G5l S e )0 (o o)l Gl el dSgl g j5lil Ll
.(Bhattacharya, 2006; Noori et al., 2016) coul oo axigs b

G 1> s &y ST 0150 g LS sLlss 51 28 gol> sloo,lus,
Sy Siw ojlus, onl wlie (Mehrabi et al., 2019) .ailoas ools
Al-Eidan et al., ) ), 5en ¢ ol -l by oS 50
, 9 (Strohmenger et al., 2006) ., Ken 5 Kiog 2l ¢ (2001
Mehrabi et al., ) o)) Koo § Slpe bwy )l mds 0y Jlui

55 a5l

ol 0as i (2019
sig) e

9 o SLrsaS o G ye wile padaiie e (Bai sl Sy
Honarmand ) ./, (Kes g axe pio ailools 5,8 anlllas 5,50 1y ()l s
9 B gm Oldlas 4 g b o)l mls oy Jles o @tal., 2009
Joe 5 Giales (6, %m; Lo 53 00 5 53 58 51 ool anlyd ojie
Ohlen g oyl = Jhassls slpiog 1) de g 532 3985 Cov gl wlas >
O g wjle wis S slin cusS Jles o (Al-Eidan et al., 2001)
9 g il el 00l ALl Gas o5 b0 Cuwm 4 U e o
Sl gy e g0 cusS o (Strohmenger et al., 2006) |, 5en
ol aw Gl Gl oy jo wlal cpl 5 oS Wols sleaiy wi5le ol
by ol maw (el YU ol 5o 5 ailsog, )...tl.tg_,ou s b o b
(Noori et al., 2016) )|, Kes 5 (5,95 .ol 0y aings Aol bas o
ol gl o Jled )3 Ghgpe 5 Seue cplmase (BB slaglase
a5l ol 40,8 s Lase 4w o 1) Wil ol (6,100, Joe
(S35 Y 25) Sl Cuod wiliog, ibieos e 1o il Ceand
ool Luls sbeos YL Cuwd g Glailseg, Con 4 b yo bue
Mehrabi et al., )
o @l st Jled o PS5 5 eske Slallls 4 ax g L 2019
Slllas 4y azgs Lol @l 1) 5L 6bye G 4y W g, Jaoe
Ol 5o asdllae 3)50 slao)lu; g oal S8 (g s (LS a8 S &je0
SsS gy bz jo addllae 550 (S8 e 55 (5 Wile (lagh

EY

B3l sl (S oyl onl alie @l., 2019; Noori et al., 2016
5 (Al-Eidan et al., 2001) .|, IKen ¢ ook Jl Lawgs casS 5o 5,9
Noori et al., ) o) Kea 5 5)90 Loy )b mds o) Jlois ,o
ol oais axlllae (Mehrabi et al., 2019) o, Kes 5 ol 5 (2016

sy lo sl 3y ale Sow awbe iV S oy)lus,

=) ol
) L}" 61.&;&.“4..&& REOU APV J..S.m;

ook sl man Jlade 4 5y alls slaSiwauls 3l (S o)l
Sz gl (S o)l
mdiges 50 (Jud SHE sy le pisres s 00B0 )T des g 9>
@ ol (S o)l opl (2 6‘)" ool paris JB s
Ol0iss orizmen )5 o )lal wopo ¥ 5l 5 oS Hlake 4 el 5 CuigSIS
(B US8) axsl o asas B ladisas 5l (S 50 500 S js0 4y 5l
sl he Syge @ addlhe S)g0 LB Glaee o (Ko oyl )l
@ azg b ooghice ans ubyl 5l (Siw ojlus; bl o S6
039 5 SIS Sszy (el GlaaY le 5 (Sowanle o)l gl
o s sl Caand s Sow o,lus, ol sasiee olis slid ol
alie (Morad et al., 2010D) col ax3 5 )18  Siwanwls b 5l alols
Olye b )b s ot Jlot 5o (B wisle sl (S o)l
Honarmand et ) -, Kes 5 ot i bawg 5 g (lawle aigy wolis
ool a2 @l., 2009
buwgio U s Sl jea o Koow awlo 1Y (w0l
558 slaails (v o,les, )l sammo L3 Lol sly>) alex )
ojlail (B8 gy Sldlas 4y axgr b.cwl woye A0 51 i Jlade @
Joasl; des g bangie b cies Fuder dawgie B als byl
oSyl oy ¥l 5 oS ke 4 35165 sl 51 (S oy o]
Gos > K o S osalive LB slizl K0 5l .05d o0 00 (ow)
JS8) ol s LS lsges e (ialydl el S el oSS 5 o
Ol Jloagly des laleS g bawgio b hand (Sad 9> 4 axgil (9‘~
@y Ceond 3yl e o (Swanls )*-’l’“"-’ o 0yl
Buatois et al., 2008 Morad et al., ) cul oos amigs s
B3l lp (S oyl cnl alie .(2010b; Noori et al., 2016
(Al-Eidan et al., 2001) |, Ken 5 Sl Jl awgs casS 10 o5 )0
o6 4>l 5o 5 (Strohmenger et al., 2006) 1, 1Kes 5 Kiog 2ol g
«l,l (Van Buchen et al., 2010) .\|,5en 3 2g o9 vy d>lo
RO AW
oyl 35 le8 (Ko 0yl
A Gl 4 Lawgie o)l b 55,ls slaails I Kew o,
SlXiw anle Sow o)lus ;) pl Lazls (Shy cwl ool LSi5 s o
S o)l pl g3 Geizmes el 0aB0 S5 0gF (Sabje> b
Crdigal 10 0gd o 00yd Coy g (Il olge (nKiw <_gLa>‘_,>_;lS WSS
£9 3l Oloww a2y ¥ 3l 5 o ke 4 (Siw o)lus; ol adlllas 5 )50
laaigas 5l (S o oeizen (Y JS8) col (asess LBl
Ol aalllas 090 (& s )3 cnlpl Cel pantiis B (Slo S die;
5 w9 S 4 4y boadhee el e (Sow o)l
oo (515 Lo 3 (S o)l Gl padiatigg jl plis (Fads S

)u-"



N

Yoo )lad ) v 000 A by b @ B b T,
Slgew, Wo el jion (o aitus We pele Caand B pae a5 Wloo )5 Cowd s Sl cwand Gl bys Glojlus; an S T s asdlas
arg b oS ol oo atig J1 olge g HllS sbls g9l Jos Gos oS ol a5l ol adaiigs ogmu el oo aigs W cudo g Wy gl
09y a3 e 5 Jlola LS bl IS 5, slaals sz« Slo)ld) anyeS 4 boype Sgeee (SloyS Slga) Il &7 aBb oody90
s jo el oals ooy cons Lo s isu 4y o)l ol jsld o)l Ao e Djgloe ;0 e &l odls aligs Sl )S cwy GiSu o b sbe
aJlas 3,90 t5..9.: QIM o Qlf)y .\.S)'L..v ‘_g|).3 Lgol.e,.,....u S5 Jam A )l as .)9...;6,6 sowlin G m\/ dl)lo Lgl.a:d,....n ‘)L\ ‘_gl.;.)a Lg‘c)l....é)

Sl 0als ool iuled g 9,9k GhIo (i, Heam gk aY & oy oo o] atle Sy

el 0b) Bes j0 (Siw oyl ol Gadaiags 5 cioles a5 5,5 o Lal

’ . P " - 3 . . A - e { -~
b N iy TN, L oMy e
Ldgigl ol ool o5y (D) s e TFA- Gas sadsly (5t 5 6 (50, (8) taallae 9)50 (285 (e )0 30 Wil (S 5 i3m0y (sl o)Ly, T USS
(F) e YOIY (o sy 0¥ glo S (B) wis e YOV /8¢ o (Sl fgiusle (d) syt TRV Gae sl dule (sadg) (15283 b (1525’5 (€) ws e YFAA (3os
YO+ Goe wolyl 35,068 (N) w6 yme YOVVO: Goe dhwgio b cines Sadijenr sl Kiw anls (9) wsyio YO0+ Goc (dods sla a0 oleo slls 5,4l Siwanle
Sy YOVOID- oe ( JT 0lga g HlolS bl sol> Juis (1) (550
Fig. 3. Petrofacies and microfacies of the Burgan Formation in the studied oil field; (a) Peloidal packstone to grainstone, depth of 3490
m, (b) Orbitolina peloidal packstone, depth of 3488 m, (c) Sandy ooidal wackestone to packstone, depth of 3491/50 m, (d) Limy
mudstone, depth of 3510/50 m, (e) Laminated shale, depth of 3513 m, (f) Fine sandstone with shale intermediate, depth of 3501/50 m, (g)

Moderately to poorly sorted sandstone, depth of 3511/50 m, (h) Quartz arenite, depth of 3500 m, (i) Organic-rich and plant debris shale,
3515/50 m.
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Fig. 4. Proposed sedimentary environment for the Burgan Formation in the studied oilfield.
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Fig. 5. Diagenetic processes of the Burgan Formation in the studied oil field; (a) Vuggy porosity in carbonate facies, depth of 3491 m, (b)
Intraparticle porosity in carbonate facies, depth of 3492 m, (c) Fracturing in carbonate facies, depth of 3510 m, (d) Blocky cement in
carbonate facies, depth of 3488 m, (e) Siliceous cement in sandstone facies, depth of 3496 m, (f) Poikilotopic cement in sandstone facies,
depth of 3504 m, (g) Dolomitization of type iron dolomites in the micrite background in carbonate facies, depth of 3489 m, (h) Matrix
dolomitization in carbonate facies, depth of 3488 m, (i) Stylolite related dolomites in carbonate facies, depth of 3488 m, (J) Mechanical
compaction in sandstone facies, a= Sutured contact, b= Concavo-convex contact, C= Tangential contact, depth of 3500 m, (k)
Mechanical compaction of orbitolina break type in carbonate facies, depth of 3488/50 m, (I) Chemical compaction in carbonate facies, a=
Stylolite, b= Dissolution seams, depth of 3492 m, (m) a= Glauconitization, b= Hematitization, c= Heavy minerals, Depth of 3501 m, (n)
Pyritizationin sandstone facies, Depth of 3512 m.
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Fig. 6. Diagenetic sequence for the Burgan Formation in the studied oil field.
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Fig. 7. Cross-plot diagram of porosity and permeability of the Burgan Formation in the studied well.
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