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Abstract

Eocene to Oligocene—Miocene carbonates of Jahrum and Asmari formations form the reservoirs of the Khesht Field
in the Fars Province, the Zagros Foreland basin. In this study, the reservoir characteristics of the upper parts Jahrum
Formation in the Khesht Oil Field have been investigated based on the combination of facies analysis and diagenetic
features of samples in the porosity-permeability framework. The Jahrum Formation in the Fars Province is mainly
composed of limestones that formed on a laterally continuous carbonate ramp with significant variations in reservoir
heterogeneity and quality. Petrographic studies led to the identification of five carbonate microfacies. Five
petrophysical rock types (RT) in KH-02 well are recognized by considering primary and secondary controls on pore
type and size distribution. From RT1 with no reservoir property toward RT5 reservoir quality is enhanced. Diagenetic
features have significantly affected reservoir properties by both enhancing and destroying porosity and permeability.
Bivariate plots of porosity and permeability, combined with thin-section petrography indicate that pervasive
anhydrite cement and compaction had the greatest negative impact on reservoir quality, whereas, dolomitization,
fracturing, and dissolution of Nummulites played the most positive role. Therefore, the general characteristics of the
Jahrum reservoir in the Khesht Field are mainly shaped by diagenetic features. Using CycloLog software in the two
studied wells led to the identification of two sedimentary cycles within the Jahrum Formation. The negative trend of
the INPEFA log (sea-level fall) in the second sedimentary cycle includes the upper part of the Jahrum Formation
which has medium to high reservoir quality.
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Introduction

Carbonate reservoirs are difficult to describe and produce a
realistic picture of reservoir properties due to the vertical and
lateral heterogeneity in various categories including lateral
distribution of facies (Alsharhan 2006; Dou et al. 2011) and
complex diagenetic evolution of carbonates (Lucia 2007; Ahr
2008; Rong et al. 2012; Moore 2013). Carbonates of the Jahrum
Formation in Fars province together with the Asmari
Formation form the main part of reservoirs in SW Iran. So

far, no study has been conducted to investigate the reservoir
characteristics of the Jahrum Formation in the Khesht oil
field. These carbonates are generally deposited in a shallow
marine environment, and the estimated porosity from thin-
section petrographic studies show that due to the abundance
of lime mud and low textural maturity, their reservoir
capacity was low in the time of deposition (Hassanvand 2016).
Therefore, due to the low primary porosity in most parts of
the Jahrum Formation, it seems that the reservoir quality of
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this formation largely depends on the development of
secondary porosity as a result of the performance of various
diagenetic processes such as dolomitization (Azomani et al.
2013), fracturing and dissolution.

Due to the importance of reservoir studies and the
investigation of the distribution of reservoir properties, the
combination of facies analysis and diagenetic characteristics
of the Jahrum Formation samples in the framework of
porosity and permeability were used for reservoir zonation in
Khesht-2 well and the studied rocks were divided into
different rock types. Also, the identifying sedimentary cycles
of the Jahrum carbonate succession and reservoir correlation
in KH-02 and KH-03 wells were performed using Cyclolog
software.

Material and Methods

Petrographic analysis of thin sections together with
petrophysical wire logs, porperm data, and core descriptions
were used for Jahrum reservoir zonation in the Khesht oil
field. In this way, 40 m of cores and 80 thin sections from
KH-02 well were used to investigate facies distribution and
diagenetic processes in the studied interval. All thin sections
stained for dolomite identification using Dickson (1965)
method and limestone classification has been done according
to Dunham's (1962) and Embry and Klovan (1971) schemes.
Facies analysis and interpretation of the depositional
environment was performed using the standard microfacies
classification by Wilson (1975) and Flugel (2010). We
followed Lucia (1995, 2007) for reservoir quality
characterization and identification of rock types.
Determination of sedimentary cycles and reservoir
correlation between the studied wells has been done by using
CycloLog software and gamma-ray log.

Discussion of Results & Conclusion

The Late Eocene Jahrum Formation in the Khesht oil field,
SW Iran has mainly composed of limestones lithology.
Petrographical studies led to identifying five carbonate
microfacies in the Jahrum succession which have been
deposited on a homoclinal carbonate ramp. These microfacies
are consists of F1) Echinoid Orbitolites Nummulites

wacke/pack/rudstone - inner ramp (restricted lagoon); F2)
Nummulites Echinoid packstone to grainstone - inner ramp
(shoal); F3) coral boundstone - inner to mid ramp; F4)
Echinoid Nummulites wackestone - mid ramp (open marine);
F5) Bioclast dolostone (shallow burial environment). The
Jahrum carbonates have been subjected to a variety of
diagenetic processes including micritization, dolomitization,
cementation, dissolution, fracturing, and styloliteration in the
three diagenetic realms including marine, meteoric, and
shallow to deep burial. The wide range of porosity and
permeability values in most facies of the Jahrum Formation
shows that the sedimentary texture of the studied samples
alone did not control the reservoir quality. The reservoir
quality of the studied succession is mainly controlled by
different diagenetic processes. Petrographic studies along
with porosity and permeability cross plots for the studied
samples show that the combination of the dolomitization,
dissolution, and fracture processes played the greatest role in
improving the reservoir quality of the studied formation, but
calcite and anhydrite cementation; especially pervasive
dolomitization type and compaction, have reduced the
reservoir quality of the studied succession. The INPEFA
stratigraphy approach has identified two sedimentary cycles
within the Jahrum succession with good correlation in both
KH-02 and KH-03 wells. Reservoir quality is significantly
better during sea-level fall than when sea level was high in
both sedimentary cycles. Overall, the Jahrum Formation is
deposited in a regression cycle that begins with the deposition
of open marine microfacies on the Pabdeh Formation and
ends with the deposition of echinoid Orbitolites Nummulites
wackestone/packstone (F1) at the end of the sequence in a
lagoonal environment at the boundary of the Asmari
Formation. Using CycloLog software and correlation
between the reservoir zones of the Jahrum Formation in
Khesht QOil Field and the identified timelines reveals that
some reservoir zones show good compatibility. However,
some of these zones do not correspond to the timelines. By
considering other cyclo-stratigraphic factors along with
lithology, porosity, and permeability data, revision in Jahrum
reservoir zonation in the Khesht Oil Field is needed.



el g SKar slarasy

VFA8 Slime oler osled A by oslacd s 5 o JLo
g g5 e t};

VRAYSOTY 25y ol TR iy

OA-YY Law

o ke Bl S JIg (G55 Sk
Olpl @ 2o ol (o S15 gy b g 1 ha 5 & g

W OK,:J'/J 4wﬂj f’j‘(“; o‘v&:ﬁ;/} ‘L;'Jj“u wugﬁwj wuuyj L;j:f.: &j?a,:.//.ﬁ ‘uﬁ\:ﬁgcﬁﬁ 4-;3‘)

Ol Ol oot

r.fallahbagtash@gmail.com
s iy gk oSS e sl SUSCES (5 gy (ot 03,5 ioliel 1T i haes
Il
m-adabi@sbu.ac.ir
Ol Ol g ¢ gy A oS>« yun pole suSLls (i 5 gy Slatd s 05,8 alend (oo uls
A-Sadeghi@sbu.ac.ir
O ¢ iy A oKl> ¢ s fjlo bS5 gy (sSlOaS 5> 05,5 loled (5583003 Ol

!
e_dehyadegari@sbu.ac.ir

oS>

iy 53 @ly sl hml 53 1) s Olis O3 (mager = S e ool 3l 5 il o g 3l glaly S
ST @l Gotls el it Ols 03 e W5l (VL e G sla (S R Gl 03 e S ST s
S 55 b sl kg L3 e Ll ol s sl 5 s el e L3 ekl 5550 Gla S s gloles
st e bl 4 S5 5 Gla s ol 0 4t e oS 5 b (S 3 3k Sl ek LSl S ey s Sl
A plelid Bl 53100 5 65 w55 53 4l s Al GleediSUES 5,8 5 s b Yoot ol s (S 0s S e S e Wl S
CatS 5 alsl s s s sl 5 edul Bl s 55 a3l b e Rl St CudS O K 855 e 4 ) K B85
ol Ol a5t o 0L S0 wblie 3185 5 sl b slen sl 5 s OO ol S ol liS 3 e
bt so 55 IMomil 5 (Soesls 0 n V53 &5 Il s cdilanils Sye SokS a5 1 U i oS5 5 LS18 O sen
S5k sla S b Bles (s Olte 3 prer D IS Sl Sins ol s S Ll e kS I s g 1B
o Ll Gl s 50 oLl 4 Tocis (S8 el 5 Yoot ol o SIS 5 5 5 elinad Lol a8 S IS
S e 3l Ve o 80,8 08 03 e B 53 (L Ol Oelenl) b i e e gy A e

15 VLG Lo st s S oS ol (ot danlllas

o W3l SYIS S5 5 5k (S saa S« Sie (5055 s kS slaels

CANTVIATYOS 1 shs i 55

Copyright©2020, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it
with others as long as they credit it, but they can’t change it in any way or use it commercially.

Doi: 10.22108/jssr.2020.119638.1168



http://jssr.ui.ac.ir/article_24872.html

WA Ol el osled AV (ol o)l iy (oo Jlon ¢ by 5 () SSr sl 2o s

g an ol A Ll cpl G5se CukS )
ik 5l sladnl B s Shae i 450 e Jodos
5 S (Azomani et al. 2013) Od_d e 553 dibe
Byl S 3l ol s JYlssl

Mo 53 o Aol VL i S5 LodS
ol 53 Sesa o S5 ollle il s
Sl cmalsdls Gl Pl SaS ol 5 Y-l
o B3l 0l S (58w s SRl Sl s S s
R PSS S S gl el op S e
Al Ko (Kb sl mell Chs 5 55 aw 45 Lled
Sl 5 5k (s ol Jold sl oyl
6u§})}ue)L}) LY O CG] UV S LI VT
5 003 Slaw (sl (Odd e s 95 Aile Smils
e ol e kS 53 (Rt Dk (S 0
3 Sl ol 53 05 ) IS s ol
e $ladss Skl 5 Cho s pluld 4 bl
.(Catuneanu 2006) Lelxsl .o

05 g s e Slalllas Coal a5 L
5 oyl LT s Gl 5l (S sla S5
Crmber 03 o Al ladi sl 53k b S
Vool el ps (e 005 Sl ol s s
e e L5_<._.~ lad S @ odbanlllas glaKin 5 oslizad
Lilw Ol S s sy saas o iomen (S e
LYol s Y-ois laalr o Spee Gl 5 0 e
Seslil ad plald SIS jl5sle 5 5l eslinul
Lo s 2 Sl 2 Gl dle (b SIS 1l 5
an S 5 L o, S5 is e s ile oK as

]

SRR A 9 s o )1
2 ot 0535 3 S gl e g g A5l oL
o S kS Yo gl e g Ol gl s
James and ) Cwl sl ab S b Oliad s 3l s gosl

4o dle
4aS Liwa u:u_;éu&m Ol Ol sz@\)jl S
;f)}_g Jib'-'é JJ}.\;L;‘ sl C,-:.cjj‘j:j &AT&‘N)J UL;
sl e a0l S GlacKin s wlesls (5o S0
Jome 53 Ly b 5 JSK LS 5 o5l sla fond
S U JEsdes Gl pl s e 83 25 S
ol s Jydoen Sl OT Ly s s Ly S
Sl il e elss S 5 Kk S e
sl el o B g ol A Sails gl b
s sl Sl Sl sl 5 Sl S K
.(Moore and Wade 2013) . ls

e 53 Sl 5 (G350 Seal e 0 IS b
00 oy 5k lea L ST 05 Ol e
S 5 ey Sl O3e 0l 53 1ol 5 5 JsS Ll
ol 5 o ses LSLAL;.KAAL} Jds 4 Sl S Osle S
Lao,Losy Sl =i ades | Cadie glaatsae oo
S5 5L & U 5 (Alsharhan 2006; Dou et al. 2011)
Lacly S s (Lucia 2007; Ahr 2008; Moore 2013) ol
w‘ )‘)..::J

Ll Lol o s aU s o Al glaoly S
Lol sl o e oy 035 5l glodas s o(golesd
Ls‘o‘)l._«.v?.-) 6&*—@;&5\)31‘)&9 LAQL.:; U'-i‘ &:M»l‘ IR
Lo (s 1 3l oty sl s 5 ol i B30
,ij\,\;wn‘{u;&aw@u&u‘gnﬁjﬂ
oS T gy Ol euigh 31 [ Ole L3 (Sl L Esk
035105 e 4 0l 5l «(Hassanvand et al. 2016) il o3 5



" O 5 S #3043,

o Wl Bl S IS S kS

(O JS) ol a8 3518 AL BB O s
Sl s e 4L el po oLl e Coadge L
YO 5 5l s pas S VA ALl s 5 Olasl 5 05,5
by Ol 30 03 b 05558 b g s kS
s LS U 6l b e ol 00 3
b o LUl Ol ol ol sl 5 gdmes 0,318
54z VAU aads Yo 5 a3V o 50 5 ol o
OV L aids\0 yaz,0) o dsb 5 Jo diss YO
B L B T N SR LIS B Py SRR IR
CASY e s s VIT e ST Y s St
Ol sl ol Oe sl 515 Jled e AFF e
G AYVY Il 3 48 ol o e 5 Soleml slasisla
5 Olds 3 ¢ L3 (Motiel 1994) &l ol
o Bsl 5oyl e VA B VA o0 meles it
Syl ey ) e OLY 5ol u_{ﬂbm
3 Ol b ey Slapes L5l L s, Adlaie
Stocklin ) .S g i S ol ol s s
0355 i o STy kg 5o s Jdle b AU 5 (1968
S  (Sass e adae ) 53 s el 8 S slr
Sty S s & Blate sy Sladly 5 anils als
5 BB X5 5,05 [S3508m sl 5 egnBE SIS
opSaxdy e L) 3l g @ s 4B S IS gla s sb
o35 ol .ol (55 Ogr — 6 2L e (e ST
03,58 = k3 JuS S s Gam b Jole )b i s
Glaaii op =l ol sgls 515 Jssss Solily b g
Konert ) aslo, sl ddlae leddag Slale bl
035 So alieas o, S5 wlidiopsy O3 o(et al. 2001
o Sl g Slmdo 3,55 Hs ) I 83555 o
= e IS izl SO s Jled 1658 0 0Ll L
P e T
S35 ey 5 e o 0 815 el 055 R0
Sl aS bl — ol i 51 i 5 e R
Sy aldel 30 2 IS L 5 B, 5 L U s e

i (Sl (Ssy 55 e Ao jeS ol (Heidari 2008)

U s ol K5 s wijlw ol 4553 5 (Wynd 1965
9 k;a—:ﬂjjj.) quj_’;ﬁff‘\/ Lg‘f:_wu (:J_@?- US ‘_;)La..i
el e P55 Sl gL

oels—> (James and Wynd 1965) J—uls 5 ;o>
Dot Gl dises Go 53 b e Wl lar S
Jolne oo L oozl 05,00 2 9 08 33 (o b
Ailes S s (Sl I B AL

4_:;@_& Sl )l s (Kalantari 1992) (g =SS
Bl Gloe G Bl Sl ey s gl 2 e alS
u_w_}:‘ o ek‘.} d«:)lﬁ 6&(}%«:‘3 W DL 43.Jl (ol
ol 0L J:’)\Jf J\J)L,w w\ LS\J" &YL

i3 (Moallemi et al. 2008) Ol,L e 5 —odas
Ay b o e g Wl (NS oy Al
o sl il a5l 5 s 5aS OLIs05 s, sl
Sl il B 655 50k Coamy 4 ar 5 LGy .l 03 S
Z)L.})? o) (_;‘j—?)" QTMCJ‘MJ@
sl b S

O S o L3l 2 B8 o ax g L
CatS 555 (6 2eS sla A Uf.;: o sl
el 0l rbu‘ .Ln)Lw U’»’~\ Lff“
SlreliS 28 s Sps Baa L e e L5l S5k
S o 6 S w5 e SakS

Jds gl (Abedini et al. 2018) UL 5 ule
5 el L e B3l S5 ablie 53 3
LS el e eSS 5 slal Lo

i (5 Ol (o] o o g0
33 L BB s sl S S Ol (LB 36 Ol
o=l ol Sl slga Sa iy 5 Ol g e
03 58 AL Sle b g 3 (b s Ole L
S s hSYO 55 e g LS £XVY/0 slal L & Olie ol

5 0sp3lS = kb S B 0 0558 el o s



VY48 Ol ) gr)lg:; oyleds ‘A\u‘elﬁ oyleds gr.i.ij = Jl g‘!.ﬂt.ig}.n) 9 L;)\ild;ﬁ Lﬁugh}}’, YY

Mossadegh et al. ) coul o &% 5 slo 3 ks Toas U s ST s i Bl bl S8 o
(2009 U'“'J—é"}‘w“ LS‘A)G 9 uu)b@l} &Li)z ‘Lﬁ? cQT LS)}J.A‘

gy Jold s Gl B e Sl mamen 1ol

900.000 2.200.000

S e

7

900.000

3 SUB COASTAL FARS
P ir, artog

2.200.000 800.000

800.000

Bahman

700.000

N,

2.100.000
YA GLES| e 51 Ol s (S L all) S 35 Olds Copad g =) S

Fig 1- Location map of the Khesht Oil Field (Modified from the exploration directorate 2001).

700.000



v Oes 5 2 D)

o Wl Bl S IS S kS

Lol ot 38 oo S5 sblie 3155 5 sla s
Ci i Ol Slepke Cho gy (Sosbsn gLSY
S9d o Sl a8, OB a e e e 055 Gl
ol Sl sddg el 5, S5 his sas A 5 oshe g ¥
sleals 5 LK SY ol s s s glaesls Y-l
chlie plas dd ) g osliad Yoot 5 Y-t
O5SS3 oss s ComdS Sl s o Lals ¢l S5U
5 3 ol g e 51 S 5 L (Dickson 1965)
Duham ) elgils 555 olwl 2 5 S5l S5 iy il B
Suazd (Embry and Klovan 1971) 015lS 5 (g el 5 (1962
030iel b gy Jmes o 5 nd 5 Sloslet, JUT s
Os—ds 5 5 (Flugel 2010) 55 56kl slae,lus; 5l
5 (e b1y (Kew slaas S s 5 (Wilson 1975)
plosil (Lucia 2007) L) ulol  (SSds 3 sla S5
slerlr o Gl 5 o5y Glaast o () LS
N3 gal 3l eslinal b 5 SY S Jl53le 5 SaS L ol e
on 3 SYMS e 5 el 8 S s LIS
e = ml ) das e 0L o gla oUly 5 el
laesls s, S eslial e slalss J xS ¢l p 015 o
Glrls gai plt glmosls SV IS 15 0le 5 (03555
J.{LEJ\ Slaaa (LK) dx,wb Slaea (o slin) J,QJ:Q\
S Ll sl Ll secal S s laged 5 (andls 5 055 5)
St Grean 5 S o J S LS Sl sas 3505
ol 3 das e 0L g 1y s OF a5 loslest
Sl3le = (Laurin et al. 2014) 555 o eslinal il ls 5ed
o i | (L SY) S sSUl slals pas SV IS
A o e (s S o 5T e S

.(De Jong etal. 2006) 553 o o) 5 sl

4 INPEFA

S U Gl gl (ases e
3w Bl 5 a s 55 Vsl ladislu Oloj opl 3
A Ol 53 o 5 bl 5 Ol o 6 a3 T plas
Wles S cisas ;s e o Lol gladsles ol jen
s oS 4 Ol ol yestls b (Ziegler 2001)
Sharland et al. ) > 55 0 o315 s AP10 LS L5 P> 4
(Y JS5) «(2001

Sl s ¢l (Hag et al. 1987) O, Kan 5 G ls gad
Lo o a5 5188 0Ly s ST (5l
el S e b el UL S s el
T S0 ol 0 s e 3 S8 bt
Tt Doy S 5 815 LS5ty i 2 AL 0l
Ol dabsl 53 Olej ol 53 Sl £ ShseS Oles
(Hertig et al. 1995) owsl 03 55 osls L3l SLL cpu sl

Ctd o ptlae Loyl 5 pls Olal 3 b e s
LS s b Ol o3 S s Ozl (S
o el 4Bl alS b g (63455 s Slse
ol ol <=L»> Ll b oo mio o8 )l (glos 28
ol e 5 ol e Jsn Sl ol Slgany opl ol
el A s Culbes 2 Y ssds 5 Ol o 5 &S
oS I s ccal e 5L oLy e o plos L5l
b sl 3 5 2l GeepS e 4 VU i
sy 5o s se s ulal s Lleds )15 8 5l &S o
Sl iy B G 5k ol e cples i3l 3
Sl Sl sy L 3l ol VU 5 e (Ziegler 2001)

.w‘owwﬁjﬁ.})b&nﬁu Syl

S5 plml b 9 LIS B

! Jadala
2 Dammam
% Muthaymiah



WA Ol el osled AV (ol o)l iy (oo Jlon ¢ by 5 () SSr sl 2o i

Chronostratigraphy MFS/TMS | Eustasy and Early Cenozoic to latest Eocene
Continent Zagros | preservation AGE Tectonics Ap10: 63-34 Ma Eurasia
Age Southwest Basin Northeast | 3 ,  (Ma)| 200m 100
< — 3
E 35 35 Central Iran Sistan Ocean
= -
LAE AP10 |
E 5 - Afghan
sr = Terranes
& Fao Lao
o
i i ©
0|85 B 6’, !
s g 145 a5 - \/ . )
A0 L g India-Pakistan
oW 3
> g - ~ = Block faulting B Plate
g L = P and localised " and localised
2|8 E subsidence .| subsidence
2 s T 7042 Q ] ?
I -0 Fs0 3
L L ] o Plateau basalts
B E o ) *start to erupt
: r I} African
2L = = Plate
[ 55 (55
g|gr e Schematic Plate Cross-section
o 31_ = - A Plate margin high B
| Feo e clasnc source  Neo-Tethys
<
E ml i v S s : daj-Si
B - . ) anandaj-Sirjan
§ HEP R African Arabian b T
& = ] Plate Plate
af Continuous sedimentation likely = Incipient
in few locations within foredeep Ap9 Red Sea rifting

d‘ ‘;.J‘,-SA UYJ’H J‘fﬁjd’“;‘) J‘éjsumd .3‘.1.«0‘)) (63 34 Ma)APlO w&a&aﬂ f‘ﬁ‘,ﬁn‘y"; U“'fJ‘ ‘_é.el.«w -y JS.-'-
.(Sharland et al. 2001 ;| &l w35 SuiL .Lal) Obr o — g kit 095 25 e 95 STy Sl D

Fig 2- Schematic Arabian Plate reconstruction and chronostratigraphic cross section for megasequence AP10
(63-34 Ma) along the Zagros foredeep and main tectonic events during the subduction of Neo-Tethys beneath the
Sanandaj-Sirjan Terrane (Modified from Sharland et al. 2001).

3 35555
e oS Ll al e sl Sl sl
ot 5 (Wl Sass 5 bidsey oyie )
sxam 5 dsboal (Pl (SaeS d(a shaad)
speR SRy Do ehish eedS Glalles
Lleslast 5y cpl 6 55ks el B 5l s 581 sl
spde o S0ke sbar b, cnl BSsa Jedss
s e VAT S

o Sl Giaim o bk sl

g}'l‘j‘Js 3 M)J \',\/\
sl
ZJQSJJ s

5 L3S how G Shn et s gas s

5 odsl wls s, ol e

3 ool Bl 4 g Lol ) same

O sao b, 5T

Sl p Sl s S bl Ghasn ol e
0 slaxs g Lile o Jl5 s Sop S
53 e Mok ppes JIF A e by S L5
RGNV PR R PHEF DU g U

[05Sy 1058y pidsns pidgm)) AdgsS) FL

Echinoid Orbitolites Nummulites )

O 539
(wackestone/ packstone/ rudstone

GO Sllp b o sl 5 ad sl uid s s
doas S5 ol glxl s Ve 5 N0 Y
Mgl Sl Sy gl il B pioman (el 5



Yo O 5 S #3043,

o Wl Bl S IS S kS

S LGS s LS S s 2 S
L. Ll f.a\..’)‘b W EM'J ;)‘ﬁ.} sWT 6LAUT L &wﬁ
2 535 ST s Gy RS 5 Ges Sl
Las o Ol s 5l eSS Al e s
S8 Ol S5 ojlus 5y o0l wlis (Zamagni et al. 2008)

(Coral boundstone) & gwwkil JI, S :F3
5 il 3L L Ol e sl IS 51 Bas o)l 555 o)
sty ol sk [ a0l ol sl JSCES
ISl e ke Si3ls gl S5 5l e S
5 Il Gladsl b glos 1S 5y ba LT 2 81T )
Wl 0 dd Kl 53 5 038 Jaond 1 e 5055
Woasds 00be psba ol ool 3155 5 Jslss
ol il Ao VY Sl i bas sl s Ao s
o=l e gl s Sl sle i 5 6ok e S
Gl o s 03,208 DS e s 95 o sl 550
L =l s i o e on i sk o sla Jdos
Ll Bl g

Lo 2 gl B Lol 5 ol 1 i Jaes
VG 5 sl S e i Al s T c, S ey
Wilson 1975) ol si 4 2gi o1 2yl bl ela
5 Lap St sl U Gl s gla IS ay pon
53 S5 S 053 53 Gy 8 OLE s il b
Sahraeyan) ol 55 O3St i Lol gbys Ll 2
Iy oyl 55 =) «lis (et al. 2014; Barattolo et al. 2007

(Sinapour et al. 2016) Ol an 5 sl (WS Ol o

les S 158

T FWWB

OSY Bms Ol5 e mitd g b Son Sy sla il
Geel 2000; Kamran et ) i S a3 3 o jlust 5y ool g
Khatibi and ) _alsT 5 odast 15 oyl opl (Al 2020
Kles S 5,155 55 (Adabi 2014

(Moallemi et al. 2008) O1,San 5 odan s =l sk
SV e Ol D3 sl el se s Sl )
S 2 Ol s e e LSS e Wl iy
L;’:‘LAL.;' (‘j‘é" J.:)Lw di\/b &}u L o)L.MP.-)J'.i) k)'i‘ j:u
ol s 2l oo ki s sba Sobol L3l 5 45 S
RGP 4.';;.@_!

Nummulites ) O gy 8 /8 5y poid 30 5 43 551 :F2
(Echinoid packstone to grainstone
5 B s Aoy YroSl Sty GG e s
Sd= Gl b ag oS caliee gla o Lol an sdlls &
Has o (S5 el cpl e Gl (o3 V0
Lol s 5 b sbain 5 oSl ok
sas |5 s sl s 3l o3 0 5l S sl
eiie O gt S B 0SS 51 OT Bl 5 Loyl ol
VS‘J; by ol 2 @\) Srsks slaagl 3ol
el ISl edS O Sl 0 skl (S
S 5 bpadss Slme 05 il
o L;é\);)fi, Jdss Kol 555 ol @b sl J=dss
Sl s e N s Sl gba ol )
sl s e 1,80 o Sle 5 sba
S e B ot Sl eSS s
Ologw pam 5 sy (SAds 2 s S35
Ll 108 gy Jaes 035565 5l s SOl 2ndS
Lo 5o 35S Glaes & 5 i go g0 S gl s
23y Al b aly Sl 1 ol opl Cldias



WA Ol el osled AV (ol o)l iy (oo Jlon ¢ by 5 () SSr sl 2o 2

Oles 53 Sle sl o 4 e L3l L3 [ sddodaliv
5 SSAl S ey sy el widls by Gl s 4y
SHAl SOl b pst aibe 5L glos U e
.(Khatibi and Adabi 2014) ol e, s =L Lo g
(Sadeghi et al. 2015) O, 5 sl 1) o)l 55, ol
(Khatibi and Adabi 2014) I3l 5 b cp g B0
(Moallemi et al. 2008) O )Ses 5 odas 5 &5 058 5 )

Loz S 1S ORS B s b Oldee 52

(Bioclast dolostone) & giw 95 S 2L :F5
ol el n Mg SNl gt s
Al slle 5 Wledd medes Cada &S Ll sa
ool Oleses s s B Ll s LS8 ol 3
lss ol 03 S Sl Jsltte slaolew aless)
B T L T S S L NGOt It VR VY o
ladisald i 53 oS (Gosbay tdas o L 1 O e s) 53
Joss Lok bage U, bl oo
Lop3 WYY ssde S0k psba oyl onl BS54

ol o)ls e V¥ Sile S ba sl
Sk ol Kl ) ol 1 hSKES ams
s a s cledd LK e s Sl S sba &S
S DLl 035 ads BB o8 5 O e s Dl
Sladas 5l pliSza 4 1 0T Ol 55 ad sduas JSC25 D53
Slp s bl sl Cad e e
gl &S ass e blaxdd o el buse slace ) gs
sl gl e s edis 35k 5l Jmle s aga sl
A booskns gl bes sl Sl

Lo fool> ad sl slacae Jos il

Echinoid Nummulites ) 0 gieS g o2 90 68 45 S| [F4
(wackestone
V0 Sl b dge s bty opl LB s sl
£oejyd deops Vsl SIS L ASeSl 5 Aoy Y L
5 Ssb sl i s sl oldad el S
Sl Sas 5l ko 0 5 S L L Ol e 50
OAS oyl 9d el oyl y 5, cpl sas |8 e
Sl S a ol ol ool s A (Sadls
ol e gy Sal p Kal o K il &S
2 e Kl b K e e dss bk
LBl s Vs ael Ol e s Llass S 13w
LS 5 s ol ST Jlasl s G5 oS 5
L odd e s dolp 5 Jes 555U ales 25 S
Adabi 2009; Fallah-Bagtash and Adabi ) J..';Sda @JMJ
B S5 s 4 LS aS) s il (2016
Ad (eSS CondS U s,y Conds) Dk
S BLSsa B S Cadlis D e s
Sl s dess ANY ssus (Sle jsbe ol
el pls e 0 Y Sl 5 5ba

S uss la it edidS Glacdse s 1 Sl e
Glas 3 Sl S des by e S ool 5 L
Geel 2000; Beavington-) Jas s OLis |y (5,080 sy
s, lu, La>e (Penney and Racey 2004; Taheri et al. 2008
ol o gla pioel  iliss plail s gz a5 L s
by sl i Sl U ol sy sl
L LS sSss boslon & o5 03 il ses Sl
Osds SV s sl Gl b ey 4 il WIS
G a0 S il sl slajdil 3 ol es
e plgl Racey 1994) ey ol by Sl

Sld s 5 WSS bkl oan 4 adye

! sucrosic



v ISan 5 SIS 2 4,

ot 3l Bl S 5 e kS

= . Dunham
= £ . Lithology | ciassification[ F2ci€s Porosity (%) Permeability (md)  [[Rock types|
-
) = ept 2 9o
2l E | oo e |2 EE 1111
SN - Limesoncl 2 % 2 2 8 S 2w % sfom v 1 1 w|zfcze
= e 22558 [zRoTE EEEEER
2790 ‘ ]
Jahrum-1
)
=
@
%]
=}
2
Jahrum-2
2830

Sl 2lsl 5 g Jedss slals ged O PP SRR P P P-A R TP EHPU S SICI-Ea PR ¢ A= Kl g gwy g -V ISS
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Fig 5- Thin section and cathodoluminescence photomicrographs of main diagenetic features within the
Jahrum Formation. (a) Intragranular porosity within a Nummulites chambers, (b) Moldic porosity, (c)
Intercrystalline pores in a dolostone microfacies that have formed small vugs due to the development of the
dissolution, (d) intergranular porosities and small vugs in the matrix of a Echinoid Nummulites packstone
microfacies, (e) Vuggy porosity in a Echinoid Nummulites wackestone microfacies that are interconnected as
a result of the development of the dissolution, (f) The effect of dissolution and compaction process has led to
the creation of interconnected cavity porosities, (g) Fracture porosity in a Echinoid Nummulites wackestone
microfacies, (h) Microfracture crosscuts a Nummulites, (i) Fracture porosity filled with blocky calcite cement,
(1) Moldic porosity resulting from the dissolution of a Nummulites is filled by anhydrite cement, (k) Solution
seams and sutured contact between grains, (I) Sutured contact and development of stylolite between
Nummulites, (m) Crosscutting of a Nummulites by stylolite and accumulation of iron-oxide residue along it,
(n) Replacement of iron-oxide instead of a foraminifer, (0) Filling of a Nummulites chambers by Drusy calcite
cement, (p) Drusy calcite cement under cathodoluminescence with bright luminescence that indicates

meteoric origin of the cement, (q) Blocky calcite cement, (r) Blocky calcite cement under
cathodoluminescence with dull luminescence that indicates burial origin of the cement.
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Table 1- The max, min and mean measured
porosity and permeability values for each rock type

groups of the Jahrum Formation in the Khesht-02
well.

Porosity (%0) Permeability (md)
Group

Mean Max Min Mean Max Min
RT1 24 49 03 008 052 0.01
RT2 8.07 98 51 021 082 0.01
RT3 5.8 9.8 1 6.11 313 1.04
RT4 1501 384 10 2.69 9.8 0.06
RT5 16.3 187 132 2122 424 10.2
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Figure 10. Bivariate plots of Porosity and permeability for each identified rock type groups in the Khesht-02

well.
S sba S ol edd s Bl S Mg s 1, Sl e gl Jdos g o
L5 Slas s ol sl 1S5 FL G5l 5, Sl CukS LediS U BS wyp 5 o LS s
Bl A5 bty S0l e sdss SIS e
Sy S b Shs piie S Sl O S B5 F5 5 F1 sloeslas ) 56,8 00 Gaas | Kaw 655
Sl 5 ool Sl w58 (i () ISS) A5 sl FL Lt 5, 55 Bdes ¥ K o5 S o
Llgpe CoiS ol glaesd s 5 (SS5ks el F5 3 FA F2 glaoslast s 56,8 1055 S lilie
gl Spe e A ol ys W(afarian et al. 2017) 5303 oS Sl ek, Jg s ¥ S B8

bﬁ&&fﬂ)frﬂ}k)bdf#&;ﬁsjguomdf's w%f&&;ﬁb;daﬁ)JbFlsjhﬂ;-)ﬁJM



W48 Ol cpoler osled AY ol o5le ‘r;.z,wdmwugyuw&aﬁéuﬂ,;i A

Samples

RT1 RT2

Rock Types

HF1l
F2
F3

mF4
mF5

RT4 RT5

o a3l ¥ oy 5 s P K3l (Slad sad kg (Y-S ol 55 sdd glulid o g S 53 oyl 5 ) Sl -V S
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Fig 12- Bivariate plot showing the relationship between lithology, porosity and permeability. The dolostone
samples have a higher porosity and permeability than limestone samples.
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Table 2- The attributes of pb and nb of the Jahrum
Formation in Khesht-02 and Khesht-03 wells.

Name pb 1000 nb 1000 pb 2000
KH-02 2790 2870 2908
KH-03 2906 2980 3022
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Fig 17- Determination of positive and negative peaks of the Jahrum Formation in the Khasht-02 well using
INPEFA curve and display of reservoir zones.
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