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Abstract

The study of reservoir quality in carbonates requires a.detailed investigation of sedimentology
and diagenesis processes. In this paper, the factors controlling the reservoir quality of Asmari-
Jahrum formations in the Nargesi oil field in the, framework 6f sequence stratigraphy were
evaluated by a comprehensive petrographic study~tosidentify the microfacies and diagenesis
processes. By studying 209 microscopic thin sections ythe NI-06 well, 14 microfacies were
introduced in the sub-environments of thesifitertidalszone, lagoon, shoal, and middle ramp
which have deposited along a homoclinal ramp. Petrographic evidence indicates the occurrence
of two diagenesis stages (eogenesis and mesogenesis) and three diagenesis environments
(marine, meteoric, and burial) ingthe, paragenesis sequence of the studied formations. The
obtained results showed that the dissolution and fracturing processes have increased the
reservoir quality, but the .eempaction, cementation, and anhydritization processes have
decreased the reservoir quality in the studied formations. Sequence stratigraphic studies using
the Transgressive-Regréssivenséquence method, investigation of sedimentary characteristics
and early diagenesis, and examining the variations of petrophysical logs show six third-order
sedimentary sequences inthe Asmari-Jahrum formations from the Nargesi field. Also, the rock
types (Wineland, Lucia, and Flow Zone Index), sedimentary sequences, diagenetic processes,
facies,jand petrophysical logs variations imply 8 different zones (e.g., reservoir, speed, and
baftle zones) imithe Asmari-Jahrum reservoir. The influence of sedimentary microfacies, the
considering their position in the sequences, diversity of diagenesis processes in each zone and
corroborate’the observed changes trend of the reservoir characteristics in the identified zones.
In general, the Asmari Formation in zones#1, 2, and 3 (upper part) in the Nargesi oil field has
a better reservoir quality than the Jahrum Formation, and this indicates that the diagenesis
processes especially fracturing, played a vital role in controlling the reservoir potential of the
Asmari Formation. In the Jahrum Formation in Zone 7, mud-dominated microfacies are
abundant in the lagoon and middle ramp environments. Dissolution in the form of vuggy
porosity, microfracture, and intercrystalline porosity caused by dolomitization has had the most

important effect in improving the quality of this reservoir zone.
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6)LMT
Unit Average Average Average of Texture The most important Diagenetic Reservoir
PERM (md) Porosity (%) RQI processes quality
1 10 9.0 0.07 M Cementation, Dolomitization Very weak
2 3.6 55 0.12 M-W Cementation, Anhydritization, weak
Dissolution
3 1.0 4.1 0.13 P Cementation, Anhydritization, Weak to
Compaction moderate
4 5.6 34 0.23 P-G Cementation, Anhydritization, moderate
Dissolution
5 6.9 2.7 0.21 W-P-F Fracturing, Dolomitization, good
Dissolution
6 9.2 2.9 0.26 M-F Dissolution, Cementation, Very good
Dolomitization

(Winland Method) woLlsg o9, F-Y-Y
Click gitap here WlY- | el oass 3 Gy o R35) o5 Y0 Saisglisl jo &l i o8olS b ull 1 g, o)
Dgu oo iy a5 Vo alayly O jso 4y ailiyg dloles enter text.

Log R35 =0.732 + 0.588 log ka — 0.864 log @ (N

S b slogysy o Sb > soaxly ol (Hartmann, 1999). aiil co 65500 g (orgmy S5 pl 90 12 0uisS uSaio (S
Sl slylo sl yg 5 s g comlin (6,150 90093 R3S L puiee Lol )1 jo a8 ais o a3l1 1) ol Slol 5 4y Jodss

Slp S5 lase 50 e el laaijle 5l ojre 5l ol olsls g S5 J3dSs eols YAV slaws 5l allie ol 4o
Slasio (‘\ J&w) Ay LS’L*’LV'J |°)'Q’>_L§)L°'“j J‘y 0 ;iaw.;/ 4;; Y A.J.ua ‘_’»9) &Ua.o J.Jé)f solawl R35 wl;u

17




S 495 a0l LY ooz o ailiyg Ghg, 5l (Kiw 4555 52 50 6355k o] B o Sate 5 o)l )5, (8L
Gl jo ab Jeglsd 5 (NSl (Pl aies o Gialed 1) SiPe Sluogas i Yo ol 5 JEHS LY 57

el 09y LQO)L..M_‘;) L)"‘ ) LS'JN w.a..S ] J.QLC L)")"W @M (4 QS’WQLQ

10000

1000

100

10

Permeability (md)

0/1

0/01

Winland diagram

® HFU
1
® HFU

10 15
Porosity (%)

20

25

30 35

“0 A=Y DY) X0 oYl oS bglas oo gl g Jodsd glaosls by g o9y b (S slrdieS i A IS
Wladl &9 388 (4950 YORF 9 1D Y

e Sloi yo ailivg Gy 4 (Sgyuad lausly 51 ST B0 (SR 9 $FILS (Pamwy Lyl )l Ao Y Jgu

6)LMT
Unit Average f Perm Average of R35 Texture Diagenesis Reservoir
(mD) porosity (%) quality
1 0.05 6.6 R35<0.2 M Cementation, Anhydritization very weak
2 0.20 74 0.2-0.5 M, W, F Cementation, Anhydritization, weak
Dissolution
3 0.36 4.7 0.5-1 M, W Compaction, Dolomitization weak to
moderate
4 0.78 3.3 1--2 M, W, F Dissolution, Cementation moderate
5 3.95 4.5 2--5 W, P, G Dissolution, Dolomitization moderate
6 12.25 4.4 5--10 M, W, P, F Dissolution, Fracturing, good
Dolomitization
7 91.85 55 10--60 M, W, P, F Dissolution, Fracturing, very good
Dolomitization

(Lucia method) Luwg i, F-Y-Y

loosls a3 b asols slgiing a5lu,S o3be 25l et 5 (Siw soais s sl 1 (6 loges [VE] Lwgl § S

39l Cews a1y 1 (SSde i Slo S Glgse Sl S 035 1o sl el hlie jo 5SS

Oldee 53 e —slew! slassile & bgyye ojie (n5g, LT I ol sl g JSdss gesls YRV I 55 b, cnl o
‘_,,_i;..» oS (Ve JSE) a0 5 s ‘n).e‘.?—‘_;)k...;] 6&&‘93)&&;@43;& Lewg) (G pmmnnds (udo .o oolazul 6"‘5)"

200 IBF LY slojre o dw IS gV B VD o 90 LIS VAL .0 Ko S5l soe slo e o o oS

g Jodow Sl b G DS it 095 4y jastie (Sudgy 9 SP5LO (g, baasin sl b (WIS 51 S
Sk SIS gtais S g oSy S8l b ad aglsd 5 (Ka (Mool i 6335k glaan Ty b5 5L Lyl

18




a8 B0 oS Sl (i U5 05y 5 5ol 1Sy Slatl Joli bitas 53 (oIS el (5 osllas 5
dw O ) (awgie (Sie CodeS g 0o ;S il (nl 0l Giegled b Pl pla Si5e CodS oal
CoieS 2alS s ad Syul b a5 col (Gog iz g oY dihie S9inSy g Sytwsle slaojlus ), Jels
5 libime) Slrogas (il as ails 5 50 (55, ladigel 5l golani sl 0ud baugie b chend azjo 4y i
REN=4 5,0 5 50 ,lz (Sasedoyy oo axilion j0 Byb 93 )0 adly slawdlS 5l (S yito Sleogas glls (35
e YL 5o el Gy 9 (Sle crey Slaoslu ) Jold WS (nlils (chnd s (S5Fe oS g 485 I8
(,0) 5uoys B 31 a8 el L slmools Lol a5 99 o oanlice Liuws) (Lol (sl podlS 1 2,1 e, LS g0 -
g =2 oW g Cl Sl gy Glaojlud ) p o KeShn ) BeS L S YL gl s ol dsES oS
AN 35 oo i8S A5 o Gy S (lgie 4 oS Cenl Gl lsl g JESS L slaosls Labiinas (g 1)

Lucia rock typing
1000 - Class 1
Class <0.5

100 . Class 2
g Class 5 "
E 10 ° ° ‘s l Class 3
3 o |
o 1
g ® o I
o e_0
g 14 o ° %Y

) ° oo ‘... I
L 4 30 % ,° I Class 4
00 © °9
o1 °f g P
0/01 Porosity (viv)  0/1
®RFN=0.5 ®RFN=1.5 ® RFN=3 ®RFN=4 ®RFN<0.5 ©0.5<RFN<15 ®15<RFN<3 ®3<RFN<4 @®RFN>4

—00l0 410805 (B Wbl p Luwe) (o9 Belao (SO dg iy WIS SUSET g 219l 5 g Jods gvosls oSy Ve JSi
oSy Y-F VA=Y «e.8-) 0.0 3l oS pwoldo LREN bghs ybuo oy slow )0 o st —G)Lo.wi s Jlg s

U PR

S Jg jo Lawgd Ghgy 4 (Sdgyuumd sasly 51 SO 50 (Jie 9 $F5LS (gamwy Lyl )l aodS Y Jous

P 2~ & Lo
Average f Perm Average of . . Reservoir
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1 6.39 4.49 M Dissolution, Fracturing, Dolomitization good
2 13.55 7.32 M, W, F Dissolution, Fracturing, Dolomitization good
3 1.13 9.44 M, W Dissolution, Cementation moderate
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1.47 14.77 W, P, G Dissolution, Cementation moderate to good

1.54 2.26 M, W, F | Cementation, Anhydritization, Dissolution
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