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Introduction

Kangan formation to the Early Triassic age has the
largest gas reserves in the Middle East and the world
[1,2]. Kangan Formation along with its underlying
formation (Dalan) is located in Dahram Group.
Salman and Lavan fields are important gas fields of
Iran in the Persian Gulf region. The reservoir rock
of these fields includes the Kangan Formation and
consists of carbonate-evaporite sequences which with
the boundary of its underlying formation (Dalan), It is
discontinuous and erosion. (Fig. 1)

The upper boundary of the Kangan formation has a
discontinuity with the shales of the Aghar member of
the Dashtak Formation. Various diagenetic processes
have also affected the reservoir quality of Kangan
Formation over time [3]. The purpose of this study
is to know the facies and sedimentary environment,
sequence stratigraphy and its relationship with
diagenesis processes and its effect on the reservoir
quality of Kangan formation in the studied wells of
Salman and Lavan fields.
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Materials and Methods
Study of Microfacies and Sedimentary Environment

In the study of Kangan Formation, two wells in Salman
field (2SK-1), (2SKD-1) and one well in Lavan
field (LN-3) have been investigated and compared.
Identified lithology includes limestone, dolomite,
anhydrite. To analyze the facies, several parameters
including skeletal and non-skeletal components,
sedimentary texture, micrite content, mineralogy or
lithology and sedimentary characteristics have been
investigated on a microscopic scale, which led to
the identification of 15 microfacies in the mentioned
wells, related to shoal, lagoon, tidal flat and Sabkha
environments (Fig. 2).

According to Facies and facies belts have been
identified, the sedimentation environment of the
Kangan formation can be introduced as a carbonate
ramp.
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Fig. 1 Stratigraphic column of Kangan Formation in wells 2SK-1, 2SKD-1, and LN-3.

Fig. 2 Sedimentary environment model with microfacies.
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Identified Diagenetic Processes

Diagenestic processes perform Fundamental role
in reducing or increasing porosity and its impact on
reservoir quality.

According to the microscopic studies on Kangan
Formation in 2SK-1, 2SKD-1 and LN-3 wells,
diagenetic processes, include types of -calcites,
dolomite, anhydrite, dissolution, compaction and
fracture cements.

All diagenetic processes identified in (Table 1) show
that the studied sequence includes three diagenetic
environments: marine, meteoric and burial. A variety
of calcite, dolomite and anhydrite cements in different
parts of the Kangan Formation in the mentioned areas
is observed. Known diagenetic processes include:
compaction, dissolution, dolomitization, Cementation

and Fractures. and porosity types include: Interparticle
porosity, Intragranular, Moldic, Fenestral, Vuggy,
Channel.

Sequence Stratigraphy and Relationship with
Facies and Diagenesis

Kangan Formation in wells 2SK-1, 2SKD-1 and LN-3
has 3 sedimentary sequences of the third orders and 5
sedimentary sequences of the fourth orders.

The first sedimentary sequence:

located on the first type discontinuity (SB1) between
the border of Dalan and Kangan formations [2]. This
sequence includes the facies of the Sabkha to shoal
with the boundstone facies in the boundary of SB2.
The lithology of this section includes limestone,
dolomite with anhydrite layer.

Table 1 Types of diagenesis processes.

Type

Diagenetic Events

Early

Middle

Compaction

Chemical compaction

Calcite cementation

Isopachous fibrous cement

Dog tooth cementation

Bladed calcite cementation

Equant calcite cement

Drusy calcite cement

Blocky calcite cement

Microspar

Fibrous cement

Syntaxial cement

Poikilotopic cement

Dolomitization

Dolomicrite

Late

Fabric retentive dolomitization

Fabric destructive dolomitization

Fabric selective dolomitization

Mixing dolomitization

Stylolite related dolomitization

Dolomite recrystallization

Saddle dolomite

Anhydrite cementation

Gypsum cementation

Intergrain anhydrite cement

Intercrystalline anhydrite cement

Pore- filling anhydrite cement

Poikilotopic anhydrite cement

Fabric filling cement

Sparse and isolated cement




The second sedimentary sequence:

It is located between two discontinuities of the first and
second type in the reservoir unit K1. This sequence
mainly consists of the facies of the end areas and most
of the middle areas of the carbonate platform (Tidalflat
to shoal) and includes wackestone to grainstone,
and boundstone facies with Limestone lithology and
anhydrite layers. The third sedimentary sequence:

It is located between two discontinuities of the second
grade (SB2) in the reservoir unit K1. The facies of
this section include Mudstone to shoal sediments with
Boundstone facies, on the border of K1 reservoir unit,
and related to tidal flat to shoal. The lithology of this
section includes dolomite, limestone, anhydrite with
shale layers (at the border of the K1 reservoir unit to
the top of the Kangan Formation).

In Salman field, In the reservoir unit K1, cements,
porosity and stylolite are increasing, and at the border
of the reservoir unit K1, the variety of calcite cements
has decreased. Dolomites are mostly of medium to
coarse type and destroy the fabric. In the Lavan field,
the Kangan Formation in the K2 reservoir unit contains
a variety of calcite cements compared to dolomite and
anhydrite cements. In the reservoir unit K1, the variety
of dolomite cement has decreased. Dolomites in this
part are destructive type, replacement with medium
to coarse crystals along with stylolite veins. In both
fields, the most dissolutions are Intergranular, Moldic,
Vuggy, Intercrystaline and fracture, which have an
impact on reservoir quality (Fig. 3).

Results and Discussion

Reservoir Quality and Relationship with the Sequence
Kangan Formation includes two reservoir zones K1 and
K2, which are separated by a limestone layer lacking
reservoir quality and porosity. These two reservoir zones,
in the first to third sequences, include facies related to
shoal environment. Despite the cements, porosity and
permeability, we see average to good reservoir quality
in K1 and K2 reservoir units. (Fig. 4).

The first sedimentary sequence in reservoir unitK2:
in Salman field, despite the presence of cements and
porosity in the facies of the shoal to lagoon, it has

| Well (25K-1)
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a good reservoir quality. But in Lavan field, it has a
lower reservoir quality due to the lack of porosity in
the wackestone to grainstone facies.

The second sedimentary sequence in reservoir unitK1:
It includes the highlevel tract system (first sequence)
and the second and third sedimentary sequences.
The first sedimentary sequence in this unit in Salman
field, has lower reservoir quality, but towards well
LN-3, the reservoir quality has increased. The second
sedimentary sequence in Salman field includes all
kinds of calcite cements and the reservoir quality has
decreased. But towards well 3, despite the presence
of cements in shoal to lagoon facies, it has a good
reservoir quality.

The third sequence in both fields has medium to good
reservoir quality. But at the border of Kangan Formation,
it lacks reservoir quality due to Aghar shale (Table 2).

Classification of Lucia

According to Lucia’s classification, three petrophysical
classes in the Kangan formation have been investigated
based on the porosity and permeability in the Persian
Gulf basin in relation to the grain size and size of
dolomite crystals.

Study of grainstone and peckstone related to the shoal
environment in the Lucia diagram indicates the presence
of this facies in Lucia class 1 and 2. Such facies have
low cement and higher porosity and permeability. The
most porosities are related to the grainstone facies in
this area and related to the central part of the Persian
Gulf, which shows a better reservoir quality in this part.
Dolomitization can also have a different effect on
porosity and permeability. Dolomitization in the
dominant grain facies along with medium to coarse
crystal size and absence of anhydrite cement represents
the petrophysical class 1 and 2 of Lucia.

According to the studies in Lucia’s chart, the most
porosities in the Kangan Formation in the studied
fields are related to Intragranular, Vuggy, moldic, and
fracture prositys, in grainstone and dolograinstone
facies in Class 2, and it indicates the highest porosity
and permeability (Fig. 5).
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Fig. 4 Sequence stratigraphic diagram in wells 2SK-1, 2SKD-1, LN-3.



Table 2 Porosity and permeability in the reservoir units and
sequence of the third and fourth order of the Kangan Forma-
tion in the studied wells.

Well Zone PHIE
Kangan 0/1001
2SK-1 K1 0/1082
? K2 0/0920
S Kangan 0/1380
‘B[ 2SKD-1  [Kl 0/1450
5 K2 0/1310
[}
~ Kangan 0/1448
LN-3 K1 0/1214
K2 0/1682
=l
£
g _ | Sequence Stratigraphy PHIE
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KS-1 0/0971
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S Jo|Ks2 0/11905
g 17!
=3 & | KS-3 0/1103
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= g KS-1 0/1425
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M Z
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£
g = | Sequence Stratigraphy PHIE K
5| =
=
KS-7 0/0577 | O
KS-6 0/0775 | 27.0552
KS-4 0/1262 | 21.2436
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Q 1
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n
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S
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E (ks Joowrs [2saes |
3
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- | KS-3 0/0922 | 127.154
% KS-2 0/0451 | 53.8728
N KS-1 0/1083 | 128.9247
KS-7 0/0333 | 0.7072
KS-6 0/0302 | 2.2171
KS-4 0/0160 | 7.5016
g KS-3 0/0995 | 197.706
%ﬁ KS-2 0/0983 | 98.0914
M
KS-1 0/0749 | 1.2317
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Fig. 5 Cross plot of porosity and permeability in grainstone
and dolograinstone facies.
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Conclusions

1- The Kangan Formation with Triassic age, including
a sequence of limestone, dolomite and anhydrite.
Because of the fault and placing the well at the top and
crest of building, the thickness of sedimentary units
varies in different wells and in different formations.

2- The Kangan Formation in these fields includes 15
microfacies related to sabkha to shoal environments
and indicated a shallow carbonate ramp.

3- In Salman field, the Reservoir zone K1, calcite
cement is low, in Lavan field, the Reservoir zone
K2, calcite cement has increased. In both fields,
the most dissolutions are related to Vuggy, Moldic,
intergranular porosity and fracture, which have an
impact on reservoir quality.

4- The vertical changes of the facies indicate three
third-order depositional sequences and five fourth-
order depositional sequences in Salman and Lavan
fields.

5- The known reservoir units in the Kangan Formation
in the studied fields include two reservoir zones K1
and K2, which are separated by a limestone layer
lacking reservoir quality and porosity.

6- Study of porosity and permeability, in Classification
of Lucia, Contains Intragranular, Moldic, Vuggy and
fracture are in Lucia class 2. The presence of coarse-
grained facies along with large dolomite crystals and
the absence of anhydrite cement in Lucia Class 1
indicates high porosity and permeability and indicates
a good reservoir quality in the Kangan Formation
reservoir units.
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1. Compaction
2. Mechanical Compaction
3. Chemical Compaction
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1. Anhydrite Cement

2. Fractures

3. Types of Porosity

4. Interparticle Porosity

5. Intragranular Porosity
6. Moldic Porosity

7. Fenestral Porosity

8. Intercrystalline Porosity
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3. Channel porosity



$F-Qs amio NFY LT 5y ITY 0 ko -u_)p!",}
’

oo, 5l Lo Guilsen ol (V) IS
SloyS 0y (e (2195 ydin § (e (o
OF =Sy sbao) s Jold 5 (A LS 0 5,5-2)
ol hsdsd Lol ymer (gl (g S L
e 50 3Bl o e jal sLaaY L g
2SK-1 2SKD-1 slaol> 1 «(TST) oy, <S5
i (il g (eglys (S slap Lo
Ol 51 5leY oo Coas 4y g 009 LN-3 ol >
ml 00l A lS egles 5 cdS sla gl
3 okl (LS ) ol jon 4 uie Lo xS
ool b it ool bty asls gloo Lo
—Slas mha ) (MFS) 5,0 Coamw a0l 0
L oo calog ) g5 5l it Slig, (B2
CS15 s 3 Sl o (Sloyd (950 sl s
(S (SFE—S g Sro, s (HST) YL 5l
0 sl an bope (Seiwail g Sty S
o] elo s lones el 458 |5 s L5 soe
8l g (eglge o FunlS g 5l it (A
09,8 aex 3l ade sladilis ot g 005
oS T il e oy g ¢ B lasls
J=B plaiiy asils Slig 55 5 (Sshiul a8, 5
3 i (s =l slacangles ol o cunl i
0008 75 95 3l g ek S LS e gie g5
00 oLl (gl )y Ay Ay Ly el S 08
LN-3 sl oma s L J555 oo £33
03, (29w ol regd il 00 ) S oy yials
ABlioe polaz 09 9y S 55 Jolre pous

P9 () e S
Lo 2SK-1 slsoly 10 (a9 ouillesr oy
(YY/IAY m) coles Lo 2SKD-1 (VY m) cwles
gl 90 o (YO M) Cules L LN-3 15
a 85 |, 8Kl 3w azly ;0 (SB2) pgo g9
Jelds i oyl gl (V) IS5)
Slrols ol o ay go L Jeiwole Sbg—w,
4o by Kl (iipe azly 5a )0 (il
Sigdgd Blios v LS (g 9,52 sLadaine

FENTIUER

Jol srgm) il
Calies L 2SK-1 slaols 45 (aigmesy (el s
LN-3 5 4 (09/Y m) ¢ wles Lo 2SKD-1 «(FY m)
Jsl 59— (Kwgnal 9, = «(Fr m) Cslis Ly
OB g o Yls slaasilw 50— o V] (SBI)
03515 50 il ol (VY JSC) el a s 518
oo a o LS Lo 2l sloo,l>)
Dbbee (SB2) j,— ;0 Sewail slae,ls,
sty o Soal i Sl iy ol (53555
o 5 ol ol a Y e L ol e
tgimedS” s ylons 5 (TST) oiig )iy <S5
9 o= (TST) sl (s ;0 (0,00 g (oglgo
b, ;o (=B Sl mhaw) (MFS) Ceow 4y
Sloalime oy by Gy oSy LS g wske
08gare yml 5o b oo imliEl gaw L 5 3Y
5 Sloy—ia> «sloyd 9,0 g slals gy sl Jlss
5 el 00, S oy polidl o el wla S,
ails gbve, s, (HST) Yo 5,5 o ST i

GreS o U g 5,52 ladarme )0 Loty
=235l Glow 5l (o295 JHB (e walt g adly
€9 5l At Gite ol ladunged i n
gl S Sh ol e ay o b b0l o wgis
CS15 i (gl ] oie sl S35 glg
ol e dlllas 45— sLmol> o (HST) YL 51,5
~Cedgilog il oy gy ST LS 58S s (oo,
L omgyir oY lalaze 4 by po (giwaily
7S sl glagle (g ol o ol o
o 4y g 035 (FoandS 5 (edlge slaglon—
el 0o ) S oy i l58l cendST leas Y-LN ol
ol 98 Jolso pow 03, (9 ) il sl
DBlioo o)l 03 (29—,

P9 stgmy ol

Lo 28K-1 slosols 5o (o5 (il e
(FUAY M) cabids Lo 2SKD-1 ¥+ m) ceslinss
gl 90 o (YA m) Coles L LN-3 o

Cewlazd 3 1L 3K S35 axly ;0 (SB2) pgo g4



B 5o 5 g0 ol 5o

Lo 3l SS a8 5 ojp o gloa)lop
=gl 8 g ao )0 g 0als (Petrel) |5 3ls 5 o5 lg Laools
S sbagg) o 9 GBS Wil (g s LaJlss
sl 00l o0ly i led asdllas 0 )5 slaol> (sl
SF— S 5l9d 5 (Seiin I DS (e e
s s i 45 S e gLn J5el50 g4
3 9=blge aslllas 5,50 sloolz )5 gz 55
48,5 )8 ) 25— bmwg) (iS5, log—es
‘@Igl)s 5 Jodzs slaosls ko (VY JSd) c!
1l 00 e (3P (995 39 A OIS W5l
(Yo m) Cubro by Sioee axly opl K2 (J 350 oy
(*Y m) 5 2SKD-1 s> ,s (¥ m) (2SK-1 sL> s
0353y ST s S ot N3 oLy o
Yo 55 STy w4 Jgl i Sy 5 (TSTI)
Dl oo pa 03 g9y (milSew (gl 51 (HSTT)
28K-1 slool>) flodlew lase ;o (S35 amly ol
IS el ylon—w (gs> (2SKD-1 g

(oI9S
O9y° slasls 5,0 o ol L ol jan i jaldl
ol Sdglo il gleas,) g B (glo,im (slo)d
Ol dmamg by (S5 ol ol izeen
bwgie (SiFe Sl 3l 352ge (ol g S
5 Gh—w —>lgi =l iy a il glae,ls ) o
= F 2B o g o0 (Geiais S U SgnSy
L —lecanglys g (sl o oS slaglosuw
Gl iedle asils glao, Lz, jo cabe sla J5d=s

bgio (S CadS Sl (SiFe aly (mleans S

(VJgaz) 0l jlo )92 0 (b am )
alies Uy yee ooy ol K1 o yee ol
2SKD-1 oL> ,5 (V)Y m) (2SK-1 o> ,5 (V% m)
CS15 i dalol Lol N3 ol ;5 (1Y m)
5 £9° (g9 S 5 (Jol (i) Yo 51,5

‘S‘D)L.M.‘s') u‘).u_u o

e oy s 30) b slaa¥ Gl Lol e
o SUNRSRIRY "‘.L‘,s,o (QIX_.S/ ; \.\.;)l_,.g uj) L K1

‘
r—le g9 3l Slhg—wy (TST) oig iy < STy
5 G ) >l 4 byye s Sin S LS
=Slaz) (MFS) 5,0 Coomw 4y 4S5 00l 0 55 Y
Lo o yimsle Sbg) 4 Joas (B2 mhaw
5 Lo sedss 3o sl oo 555V e 4y
S IN-3 5 2SK-1 elmol> ,0 5 bacdsh
3 Gt =) o Laawglgs .ol 2SKD-1 o>
Lacaeglss g9 ol 9 009 Hob ) L5 oo g9
oanlin Jol8 (MFS) B, =Slas 5,0 o S inn
S, «(HST) YU 51,0 ST 5 g 5 00l o0
laluos an Lo e 5 il U Ggiwsle g5
o o=l Glepler—w il o LS (g0 5,5
Sall g 009 (ol 5 (eglys SemdS g5
ol LS Ko S L 5 gly

G S dy S ST i 08 e Sl 0
5 oS s ylon—s 3o 3T (KT 35w azlg

RGN I WL W) L S V- g W Y L E5 P SO P
by gg 3 5l i i Se ol o Laceaglss
K1) =3P ozl 5o 0 il o b o b0 s
slobhoxeda s by e Ol ails oo, Lz,
Uw..:ls_w Bl ey Ll somliis J_>L9 e UL uj_ﬁ!
oé) &) L)“"IL“ - ) J\)l_&A P g— OQ) &)

Dbl oo pylax

ol b OT byl 5 i S
lo el by S S (5P Sy
slwosls 5lwg i co (g —Soslail gl g Jselo
Stz S e 5 wmie sloadsl
e slaaxly o S Wil (S ()
o= andllas sl jo Ll sal eolaiwl (K2) 4 (K1)
£ 1555k delye G (e S (o1 ]
ol Jalge lgsie @ (e Ll &g (o9, <3l
bl 5l e Sl oals (o 2 (S350 LS

S 5 (o255 S o blie 3 La Jiss ly



o‘:, 3

—

FF-e axino NPT LT g poo AT 0 Lo

Well: 25K-1 (Zone: K1, K2)

2eales Terure
e w

Well: 25KD-1 (Zone: K1, K2)

Zoutses: Torture
w ‘e

¥

sy i

Well: LN-3 (Zone: K1, K2)

Zales Tedury
w e

Mudstone
Wackstone
Packstone
Grainstone
Boundstone
Stramatolite

Lagoon

Sabkha

Shoal

Tidal Fiat |
Open Marine .

Intergranular
Fenestral
Moldic

Vugoy

Inter crystalling

Fracture

9 gz S slo,lus; 10 sube sla 5w glgil g (ogm)

e

Grainstone
Dalograinitone

b sl alsly blie o Jslss oy S WY Sl

Lowg) guaids 1o S wijle KI1-K2) S35 sbe axlg b bag o Conglgs la sl olasl sy y g ccdle ails Sty Solgo
(2SK-1 2SKD-1 <LN-3) (slool>



B e 5 ooz oo 50 oy ol i sy

anlllae 350 sl olx ;0 IS Wil oyl g pgm 00, WilSw (0 g (S35 slaaxly (Al o Sl g S35 (e ¥ Jgua

(2) pows 00, (il (@) &S Wil S35 slaasly
ol> sty o Jobs ol> S 09 JHS
Jo «/+aY) oS NARER
2SK-1 9o NARE RN 2SK-1 K1 NIRYN 1
o NARRS S K2 o/+QY-
Jol ST oS </\YA-
2SKD-1 pgo VDD 2SKD-1 K1 JVED .
poms -V FAY K2 SAAAR
Jo SNEeYO oS <IVFEA
LN-3 pgo <\YAQ LN-3 Kl SNYVE
poms -1+ FAAD K2 -1\ FAY
((Sime (ool ey 6o 03)) prlez 09, il
il | ool ol ey 09y | SRS ol
Y VYO
5 [ YYD YY/YOO-
0 o[+ AYQ YEIYAQY
2SK-1 f SNYEY YV/YESY
Y SARA A O/FAYA
Y /Y VY/AVA-
| -[Yoss FAIYYYA
Y -/-a-Y FY/PPAF
5 o[+ £OY Ya/fANA
0 [+ AVD VYIAFS0
‘33 2SKD-1 f -/ AVA YOI¥. 0
Y «/+aYY VYV OF
Y [ FO) OY/AYYA
| NARYAS VYA/RYFY
Y oo XYY IYeYY
2 feYeY \ARNA
0 VA YAYY/.
LN-3 f NPl O \PIV
Y 90/+ R ZARNY
Y <QAY/- -9V F/aA
| V¥ YYAV




$F-Qs amio NFY LT 5y ITY 0 ko -u_)p!",}
’

ol Gl oo cely By ol jo leecdglo il
D2 e (P (PSS Sl (o5
9 2SKD-1 ol )3 pgw (9—) illmns (T J502)
iy, U il sloe,ls ) ol LN-3
o Olow glysl adlbioo dw LS (gis 9572 (219
O 3l el jo by ol iy slalaglys ol o
soin il ol ol g 0asd,S S92 g dilie pid,
als Sl )0 b L5 bwgie S35 caS
YL 5 50 50 L Sl o0l s ol by
s sl 0529 Jdo 4 KT (o555 0>y

(T go) 0l oo (=550 S 031

bowg) (Guainb
by NS A gl ganaib 4 a g L
=l g Jlss ol pulsl o QS Wil o
GOl Ay Cud oyld m B 4oy, 05 > g0
B s 99— (s—elgs lw sl ojlail
ol g sloyd G govails ol a2 S
09,5 45 0 il oo (958l S g (958l asils 09, 5 9o
SF—SS ¢ Sz S Dby Jolb 958l als
05,5 5 Coglyd o wgie L3 s sla sl L
9 S S Slg, Joli (5531 S5
Sl Ceglys )y slsh Lol e (g wole
il slagg Sy g g 5 oy p 1]
o Lagd Jlog0d 55 (g oo ay by e
Lmsg) ¥ ) (oS 5o lao sy 5l ass ol 952
J555 5 05 losu 3l oo )l 5l 43Sl .ol
45 @leo)lus) i o555 YL (bl

S’y o S5

od9d2e (il )3 (b (ol g JES sanas Lt
oas Lis wi bl go 00ga e il Sl LS L g
4 009 (Fo—ulS 5 (0l laple— 252y
il oad il 5 slalad b, o 5l ey
Sy 4ol gl KoK 5 L Jbss bL3)
Oleimdy als slao,lu ) )5 1ty (lsls 5 S5l
Sloo,ld; ay by sy Lo Jodss o i ton ol

boye g o3gasme (il )3 (Sis S

g3, alie

sloaxly 50,8 2SK-1 olar ;5 o9y (il s
Lo po bty asils Sligu, Jols K1-K2 S5
09,8 Sl Jodss 4 co s i S l j8 39290
S d—el g (I8 g lo i (loyd (49,0 slals
od_.a.é)f M_CL: )_A‘ L)—" 9 09— )_»_QS M
2 agte (S8 S 1 pgwy ilSw o
(Y Jgoz) ol jlo ez 8LS Si5ee slaasly
5 2SKD-1 slaol> o KI-K2 e slaasly s
Lo o (ygiais S 5 (y55nS'y 0,las ) L ol en LN-3
PSR L g TN PRI IO S N P i N B A
S5k g5 5D (eglss 9 (ol A Cos
S99 9 (So pb ouiS o 5 g Cl o U hhwgie
) ‘6...J9L.._m‘ Lgl.bdf) o\)_,o.:a A dbe GLQLJ_,LL,U
L asle slae Lz,

bugie Si%e CoaS Sl Gl

(Vgoz) amtlion loy02 0 (9> LS
Jolb 28K-1 oz o pod (pg—m; il
e dn by e (5nSy S (S sloo s
soedS Sl il s 5> LS a9
5 —esl9d Slopler—w 5l b S ol o
2 Gt Gl JH iomes 05— (0,0
dzes 5o Kload o low—w Lo Lo )85 Cadd o]

oy 5 U5 Sy slao oty L N3 5 1
S 555 5 laelar gly sl il Ly LuilS
aily g, o adolawl gloaS ) 5 u s
=P CsS IIN-3 ol jo Logase yloiiy
RPUIV R W 6_>|55 UL......_M,.: als 6L«bo)L_M~>'-)
9 ‘.A_».M Gu‘)?nl?u o|)_.o.m a ‘)9_1'«’ C«_»i:)u) L
5 Lo S Sl ol ablie bl (o izman



B Sen 5 s ol 5o

s by ye aslllan 9590 (ol o (S Wil o
ol g (B slo i esladls (0 sla Sl
5 Sr—itS Slao,lnd) LS 0 5009 (S0
Ot i 0030 bwgd ¥ DS 50 (gt S oo

AT 5) abboe (=l g J555 Glie

SS et
OB=S Wil aia) 5o gl 5 oy 3l Ok o
0del Cwody 15wl asllas 85w 3 bl
Ol 53 ety il e L GBS 5l )
5 Colies (VAY m) Lo 2SK-1 slwol> jo el
=9t Jelis colbes (VAR m) L 2SKD-1 ol o
Ol 53 g eyl g Caglgs (ol S
i Ll cabs (VAP m) L LN-3 ol o lsY
Coadye § S 292g Jdo 4 ol ST Slis)
sladl Lo g oozl o, 0 oz 513
Slpol> 0 pa—w, ldasly csls sl
Sy 3 el e e lize gloudjlw jo g el
5 b 5l (sl Jdo an KT (S aaly YL
RTINS TR
O K (g9 oo ) Jolod 5 any j25-¥
Wil a5 aes e Lt Y gl obes
Lo ye o)) 52,10 Jolods sle ol jo GBS
S oo )lis g o L Bow slalaxe 4y
Sl L85 05 4l S sy
Wil g 5o 5 g e (lie 5 oS =Y
sloay oloe s o)le iedstd o0 S nyo S
I 58 d9290 Slaple—w o Bboe (sl
=S E9=d oamolid ylelw law (K8 Wl
IS syl

s S =l 5 (egled (S
a>ly j0 . Ewl K2 (Sioee amly j0 ol - yunps
ooy Lo J325 5 o plo—w 55 KT (S350
2394y il ay o) o skl a3
Logase baglor g5 51K (oS35 a2y 5
5 el lo

- ‘ ° B . 15 u.. "

‘S‘D)L.M.‘s') u‘).u_u o

S SmsS &5 Sl o B S (655 pe Comnd sy
o )l ) a2 oo i o il o1y 6 e
Wik o oty 5 Sgiwsle 5 (G5S g oSSy
Vo ¥V oS am bype )8 el a9 (8S
s il sloo s, (i a5l o Loy
sl ot B 2o, Ly Ll T30S s
g o K S 9929 Sjg—o j0 el 485 I, 3
oz i a5l afaud oyl L Jolss LU |
5 SLa S esgae 0 e (lly g SIS
e (A (s aaglgd A Bl o L) oy ai 3 0
ol 9 JESS Ol (695 2 (Holiite ;5B 0lgi oo
ails glao s jo ud —eglg ool 4 ils
1oy 3 U L gie gl sl ol Uy ol am (e
V (Sede iy S bl ¢ (el Gles pae
o,z =l 6 =518 &jp—o o Cul L ¥
5S s Lo 5 25 o Lacaoslys o, an 4,
B slelad o (0l lers jsam satas i
555 o vz Sl aws (il (Shge 50 5 9Bl oo
ol e 4 a S uimd oo ot | 6 (sl
o adge ol S ail ddlie L 5 St
B g N (T 0 4T plagygiwsle 350 )
slodiges S joban .o il oo golo s aslass S
shls cdle aily glao )l L anlio o —ioglss
ol o aS iy il oYU Sl
bgio slacasgsd oon dn S9nSy g Sty S
Lo odss La> el (Ver pjl i) jobh el p U
Tl asgm S Wil o Hite wlads ool
00y Lol Sliallas 4y azrgs Ly el o yo)Lb
K1) 8-S w5l =35 s a0l jo
S=ly o gl ad o U gt slacaaglys Jols
25k bwgie (Glacueglys valll iie (K2) (Hi5ee
Gloaly 1o 05250 laconglys an azgi Ly ouis
3Lt 8 gl g (SIS i i
39 50 ) i atands iy e S
lmosls Loll yo patly o 00l 553 e a>ly
Sy sla s o piton bl o930 05250



$F-Qs amio NFY LT 5y ITY 0 ko -u_)p!",}
’

=2 g5 ek cd o LS lawgite) (o eglso
=l g Jodsd 092y Ly il e (S plb oa s
U bgie (Site oS ool p 58 Lyl by gy
o 2L K2 g K1 S35 slaasly ol g
o515 5 i s 852y (el (5 5 b 10
(OIS (aeglgd g oaims ialS Jalse lge
oAl plge an o S8t 5 Lo s LaJxlow
g0 0l ;58 la yidu (0 St S ouad
SR ES-SUIPNEII S I L L S ] IOV L G | %}
el (Sle 5 St Sligsy S92y Sl 5 5S

Lol oad (e CleS (58 G
Ol 5l el logas e =y Jl5-8le 5 5l ool L-?
od— a5 K2 5 K1 (395 99 )0 Lo J5xls a0
= 9 bmwg) Jlogei jo Laools ol 5l ool ul .ol
e Sk e mlsl A Cod La S e
(=B gladils g0 Lol I s Sl
L) ¥ oS o (S5 S5 51 ol 5 sl i
el ails lao )l 592y (o iores Bl oo
29> e 5 Seglgd E by (sls ol Lo ol o
aima 5 L \ S 5o ol e
Ly e LS ke Y (sl g S

RGN I L L SV BV STV B WE PR

3 e g ygldis g Lol auslul 31 el Lo
CS = el ey 5 SlaiST glag b o>l
LSS 5 5 )8 sl ol o)L o8 i
(2P, S0 ablie 0, S o al8 0 05y
plosl o Ll color i g oSy 5 052 sLaosls

05_.»‘5@ (_g)b.LwL.w 4_:Lwa °)5)—’ U—"

s, i

e sleaxly (=lhs 55 S92 g0 sladangys
OS5 (lgY Gl jo Lol ail oo S 10
ol i 55 Jolt K2 (i amls
9l 5 (edled Sl dn S S5

il o pFre g9 3l s il j0 Ladasglgs
ol e an g b i, o lawgie slo,sb Lol on
O oo 90 o 0 ccwl gidsliul slads
5 =B (slo i gla s ay ba o SYM il
50 4 03 (Sl | ol g glaslsy g0

IRCCEIIPSIRUE SO O SRR K 3
¥ Jels lgY g plelw lae jo (S w550 -F
03 (g29—y S B g po—s 03, (15— y uilSes
A el 00y Gl il slasy (il o p )l

(g Lo Sl 4 4 g LKL 0 S
Slojye el 00,5 oy il lao L ) g5 4
5 2SK-1¢ 2SKD-1 sLmol> ;5 _sigus; slo uilS s
39 5 0899— (SBI) Jgl 4z yo il g9 ;I LN-3
Gbate (K5l ol gl (r9—) il £9,-5
5 Q=S Wil Jobbax po o -9 5

Al o Yo
OB=S wilw jo oad aslil Site slaasly -0
J—de (395 99 Jold aslllas 9550 (3bee o
oY S by a5 035 K2 g Kl (=55
o oo 5l 550 5 (S5 cinS 0 BB S
Jol Sl ;o ((p%e 095 93 Gl lead
ol LN-3 4 2SK-1 2SKD-1 (sl sol> pg—s L5
G bamms ay Lo pe Loty il slao s,

oyl gle sl 5l 3 s bgy e slagylon—w RSO

&y

[1]. Aali, J., Rahimpour-Bonab, H., & Kamali, M. R. (2006). Geochemistry and origin of the world's largest gas
field from Persian Gulf, Iran. Journal of Petroleum Science and Engineering, 50(3-4), 161-175, doi.org/10.1016/j.

Petrol.2005.12.004.

[2]. Insalaco, E., Virgone, A., Courme, B., Gaillot, J., Kamali, M., Moallemi, A., & Monibi, S. (2006). Upper
dalan member and kangan formation between the zagros mountains and offshore Fars, Iran: depositional system,



B 5 coomo oyl 5o o oy Sy

Biostratigraphy and Stratigraphic Architecture, GeoArabia, 11(2), 75-176, doi.org/10.2113/geoarabial10275.
13]. Szabo, F., & Kheradpir, A. (1978). Permian and Triassic stratigraphy, Zagros basin, south-west Iran. Journal
of Petroleum Geology, 1(2), 57-82, doi.org/10.1111/j.1747-5457.1978.tb00611 .x.

14]. Peyravi, M., Kamali, M. R., & Kalani, M. (2010). Depositional environments and sequence Stratigraphy of
the Early Triassic Kangan Formation in the northern part of the Persian Gulf: implications for reservoir charac-

teristics. Journal of Petroleum Geology, 33(4), 371-386, doi.org/10.1111/j.1747-5457.2010.00485 x.
oS s Sl i il 6 B Sy 5 g, slddae dao s, (VYY) (5 o 0]
-.sid.ir/paper/458383/fa )|, ¢jo—iS —wlidi o) loslow Sl sl YA VA (595580l 5 YL
OB Wil il (6,0 ¢ gy Lanme (N TAD) o 59, 7]

[7]. Rahimpour-Bonab, H., Esrafili-Dizaji, B., & Tavakoli, V. (2010). Dolomitization and anhydrite precipitation
in Permo-Triassic carbonates at the South Pars gasfield, offshore Iran: controls on reservoir quality, Journal of
Petroleum Geology, 33(1), 43-66, doi.org/10.1111/j.1747-5457.2010.00463 x.

[8]. Martin, A. Z. (2001). Late Permian to Holocene paleofacies evolution of the Arabian Plate and its hydrocarbon
occurrences. GeoArabia, 6(3),445-504,doi.org/10.2113/geoarabia0603445.

[9]. Stampfli, G. M., & Borel, G. D. (2002). A plate tectonic model for the Paleozoic and Mesozoic constrained by
dynamic plate boundaries and restored synthetic oceanic isochrons. Earth and Planetary Science Letters, 196(1-
2),17-33, doi.org/10.1016/S0012-821X(01)00588-X.

[10]. Dunham, R. J. (1962). Classification of carbonate, rocks according to depositional texture, in: classification
of carbonate rocks, Ham, W. E (ed.), American Association of Petroleum Geologists Memoirl, 08-121.

[11]. Warren, J. K. (2006). Evaporites: sediments, resources and hydrocarbons, Springer Science & Business
Media, .

[12]. Tucker, M.E., 2001- Sedimentary petrology, Third edition, Blackwell, Oxford, 260.

[13]. Lucia, F. J., Kerans, C., & Jennings Jr, J. W. (2003). Carbonate reservoir characterization. Journal of
Petroleum Technology, 55(06), 70-72, doi.org/10.2118/82071-JPT.

[14]. Fliigel, E., & Munnecke, A. (2010). Microfacies of carbonate rocks: analysis, interpretation and application,
976(2004), Berlin: Springer.

[15]. Flugel, E. (2004). Microfacies of carbaonate rocks. Berline, Springer, 976.

9 @Jyujr_m‘) Lr'ﬁ)i‘“’ ksl.:bo)l_......‘;) e (\YAY) £ ‘;5.._..4 JJ_‘35 9T P Lr"‘ﬂ “p ‘)3_tu}.]aj [\9]
r=5_l.c d._l}t.a (\Y’Y‘Y)Y ‘w)jb d._..>-l.: )é u*’l—’)-“ﬁ*‘)-‘ )J_f = O)_J3 ‘é_m)i L) ulf_J s,\.:)l_w ou<ld (H?Mj))

Oy olSzils
[17]. Tucker, M.E., Wright, V.R., 1990, Carbonate Sedimentology. Blackwell Science, Oxford, 482.
[18]. Maurer, F., Martini, R., Rettori, R., Hillgértner, H., & Cirilli, S. (2009). The geology of Khuff outcrop
analogues in the Musandam Peninsula, United Arab Emirates and Oman. GeoArabia, 14(3), 125-158, doi.
org/10.2113/geoarabial403125
[19]. Abdolmaleki, J., & Tavakoli, V. (2016). Anachronistic facies in the early Triassic successions of the Persian
Gulf and its palacoenvironmental reconstruction. Palacogeography, Palacoclimatology, Palacoecology, 446, 213-
224,doi.org/10.1016/j.palaco.2016.01.031.
[20]. Rasser, M. W., Scheibner, C., & Mutti, M. (2005). A paleoenvironmental standard section for Early Ilerdian
tropical carbonate factories (Corbieres, France; Pyrenees, Spain). Facies, 51, 218-232.
[21]. Reading, H.G. (1996), Sedimentry Environments: processes, facies and stratigraphy, Blackwell Science,
Inc.688p.Slowakiewicz, M., Mikolajewski, Z., 2011, Upper Permain dolomite microbial carbonates as potential-
source-rocks-for hydrocarbons (W Poland). Marine and Petroleum Geology, xxx. 1-20.
[22]. Ahmad, A. H. M., Bhat, G. M., & Khan, M. H. A. (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(6), 765-778, doi.org/10.1016/j.jseaes.2005.06.013.
[23]. Martini, R., Cirilli, S., Saurer, C., Abate, B., Ferruzza, G., & Lo Cicero, G. (2007). Depositional environment
and biofacies characterisation of the Triassic (Carnian to Rhaetian) carbonate succession of Punta Bassano
(Marettimo Island, Sicily). Facies, 53, 389-400.
[24]. Tucker, M.E., Wright, V.R. (1990). Carbonate Sedimentology. Blackwell Science, Oxford, 482.
[25]. James, N. P., Choquette, P. W., Mcllreath, I. A., & Morrow, D. W. (1990). Limestones—the meteoric diage-

netic environment. Diagenesis, 4, 35-74.

(o) d s (leY i 8 8L Wilw (St coisS 1 3550 ;8B OYAY) (e ( S el g Y]



- +? &
FF-Q+ axio NF+Y L] Y oylois (= o) & g aJlio
OYl 9 0 ) VM/’ B9y

Slgl Glezr g olsls aidydon (6005 (il (e 4 i
[27]. Adabi, M. H. (2009). Multistage dolomitization of upper jurassic mozduran formation, Kopet-Dagh Basin,
ne Iran. Carbonates and Evaporites, 24(1), 16-32.
[28]. Melim, L. A. and Scholle, P. A., 2002- Dolomitization of the Capitan Formation forereef facies (Permian,
west-Texas.and-New-Mexico): 1207-1227.
[29]. Warren, J., 2000, Dolomite: Occurrence, evolution and economically important associations. Earth Science-
Reviews,v :52, 1-81.
[30]. Lucia, F.J. (1995) Rock- fabricrpetrophysical classification of carbonate pore space for reservoir character-
ization. AAPG. Bull. 79,1275-1300.



