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Abstract

In this work, the petrophysical
properties were estimated using the
open-hole logs for the study area wells,
namely (Zb-245, Zb-199 and Zb-257)
in the Shuaiba dome of the Zubair
Formation oilfield. The estimated
petrophysical properties include the
volume of shale (VSH), total porosity,
effective  porosity, primary and
secondary porosity, the resistivity of the
formation water (Rw), the water and
hydrocarbon saturation, the movable
and residual water saturation to the
invaded and uninvaded zones, and the
movable and residual hydrocarbon
saturation to the invaded and uninvaded
zones. Based on the estimated
petrophysical  properties and the
behavior of the open-hole log, Mishrif
Formation in the Zubair oilfield was
divided into three main reservoir units
using the Geolog software 2020. The
main reservoir units are mA, mB1 and
mB2 which are subdivided into
subunits based on their petrophysical
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properties. The results showed that the
primary porosity is the main porosity.
The secondary porosity does not affect
the performance of the reservoir units.
The water and hydrocarbon saturation
varied between the mA and mB1 units,
whereas the mB2 unit showed high
water saturation.

Key words: Zubair field. Mishrif
formation, Shuaiba dome,
petrophysical properties, reservoir
units
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Water Resistivity(Rw)
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i Alee 8 Tala T yiia (<3 3Ll 8l 50
A ol Jal ey gllae Ll 4 il ilasadl)
3aa 8 ol Ayl sl Cldasa (e Sl g LEY)
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iyl el Al e iin]00% elalls gdiall
e glie a8 AU JWSEY) ek g b piall (585 ain
prdll (e Jpamnl) ot Eum Al pall HLY ¢ sl sl
I3l a0 LS 5 (RW) i sSl) Blae da glaal 45V
(1)

F =

g = Bot o) 9)

2

e (o A guaal) LN dpcluall=@ N.D Jici Cus
sl g A8
= labasall i 5 A g5 dpalisall alsa Ll
u_A:\AJU\ Glaluwdll ji &.\,3.;.»).\]\ Alalee 22y Law
A0 Aalaall JDA e lerbon (S 4y sl Cilpleall
(Schlumberger,1997)
SPI' = (¢N.D - ¢sonic ) """"" (10 )
(Secondary 4. Ul Asslusall Jalae =SP| Jiai Cus
.Porosity Index)
s O Sl Jalra a5 Lyl
- Factor(F)
8 Laga Sale dmy (0 sSl alas il 0
Jaleall 138 Jiay He ag ) Ciliaal) Jilas dlec
(R°) elally LIS dapiiall 5 yaall dpalia (p dpusil
:(Bowen, 2003) s sSill slia Aga slia )
F= RJ/ Ry, (13)

A8l A e (Sl e il Sy S
oY) iad ) e gyl Faalaaall e A 55 ) AsusSal)
dunia) Leay ) o g Glabisal) JS& Ao adiad Al 5 (M)
Jalre (5550 56 Cnandill da 3 (e Gl 5 (il
s Il 3605 aba e Ayl A3y (5 S

Formation

sl 5l HLY 0 sSAll g le dpa slia ol (1) @) sl
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Zb-199

0.0222

hhie(10) Jedd)

sl (Picket plot) J!
) Jsall  ZB 245
(Picket J) ahia(9
ZB_199 »all plot)

Well: ZB_257

ZB 245

0.0256

ZB-257

0.0214

0G._CP|MISARIF PHEE_2 (VIV]

L0

Is: MISHRIF MO5 M10 M15 M20 M25 M30 M35

Well: ZB_199

. LOG_CPI_MISHRIF.RESD Pickett plot

LOG_CPI_MISHRIF.PHIE vs

LOG_CPI_MISHRIF.RESD_1 (OHMM)
1 &

M40 M4a5 M50 MS5 MEQ MES

(gl
(Sxo)
O o
A

: (Archi,1944) (yilabaa aladivd

™

- -

(%) Sslal e Uil sl gl dad :Sw
(%) Sslall sl Jlal) alill 4ad :Sx0
Q. m) OsSH sl A glia dad :RW
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(Calculation of water saturation and

. hydrocarbon saturation )
oluse 853 5 sall o8 sl A Ld) Jiay

ol 0S8 O g 5 A e Ay e yumy ¢ 3 Al
JAl wad yd iaidr g a gall Al by 35V
s O Aol L) i iy o <100%
el dl S aaall U elally e s Lall e )yl
S0 S g onedl aZill Lal (1991 ¢4S i) 3 Al
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ROS =1-S,

Al uadl cilbiata padl gl Ul
(Computer Processes
.Interpretattion_CPlI)

Sodsall dladll Jlash ddee

il ) ditlaie 3 oyl (oS3 HieSall pailiasl
dolee Jem JSA A& LY A ) sl Jleainly
Aapudliy (psSall A3 5 5 5l Gatladl) 4y 48 jas
Qs g) ApiaSa puall 5 deSall Glaa gl e 22 )
&5 o Ay 5 5 il pailadd) e slaie YL (Al
it A, a5 il Qs Alee (e Lggle: J gaaal)
A0l 55 0l pailaddl (11),(12),(13), J<ay)
a8 pdiall S Al Hall ania 35U 3 5L
i LiaSall palladll & o usll Jas
(CPI) ) lisiall il jandd & 410N S lalaally
.SRS

bl (5 siaall o : Vsh

Alladlldaliddl a8 :ON.D

ASSH use (0 4 gnall Alisddl 28 ODEN
(ssall paaall (e 4y puaalldpdlisdl 28 :PSON
Al Aaladll Jalas a8 ¢ SP

- i) Ul 3 ) AL 8 Sw
sl @il 8 il Sl : Sxo

(S 5ol il o8 2 Sh

Jpmie ) Gaill 3 S oWl pan :BVW
gl (3Uail) L; L”;SS\ el ~>a :BVxo

AS all Al 5 S 5 sled) dill a8 :MOS

CAS all S puell s )lS 5 paled) il a8 :ROS
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sl 5 Alal) il S anad) il ; Ll
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Calculation of the volume for water and
hydrocarbon saturation.
(BVX0) skl cpldailly elall SH anal) o
Cilalaall e PR (e (BVW ) Soslall e
i)

BV, =S,0......... (18)
BVXO = SXO¢
1aa ol A5 o sl e dalida Blacf die &gl e
o Pl i Alla iy uilaiie Gl G e Jy
Lﬁ‘ﬂ‘} ng\ Q}J\S}JJ&L@J\ e | IVEN Lok :\A\JM d.\\ﬁ
(Moveable Oil 48 jall Jusl) Ladil) aas (0 IS Jady
ALE el 4dadill Alladll aas 5 Saturation (MOS))
~ié (Residuale Oil Satuartion(ROS)) 4S_all

+ Al ddalaal) gaadad JYIA e ddls

BV, =S, ¢
il (Kash (MOS) &S _jall Jlal) i) ol Ll
- 3 Al JDA e

MOS =S, =S, eeerrunn. (21)
Kard (ROS) A all Juli i) aill qoiidl Ll
- il Adataad) IS (e Als
cJgmiall yie glaill A U S0l :BVO
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Jeall

WELL: ZB_245 (13)

Petrophysical Log Evaluation
VERTICAL SCALE : 1:500 m (MD)

PROCESSED:28-Sep-2021

ELEVATIONS: RT. 27.5M
PERMANENT DATUM: Mean Sea Level

Shage Volume Porosity Porosity Porosity Porosity Porosity Porosity Saturation Saturation Saturation Saturation Saturation Saturation Saturation
FHIE B0

TVDSS 7 "

To500 Eeqvan FTEMP FHIE_DEN PHIT IMAGE PHIE DN SPI PHIE_SON SWE SXOE VOL_UWAT SH ) MOS ROS
2 L m T L m y T y 7 7 4 .
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T ITIT T
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=TT TTITITT
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T IIITIIT
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b 2310
TITITITITT
TIEITITIT]
TJrITIIIT]
TIFTTITTTT
 Err
{2300 ETTETTTTTIT
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WELL: ZB_257
Petrophysical Log Evaluation

VERTICAL SCALE : 1:500 m (MD)

ELEVATIONS:RT. 2412 M

PROCESSED:28-Sep-2021 PERMANENT DATUM: Mean Sea Level
Shale Volume Porosity Porosity Porosity Porosity Porosity Saturation Saturation Saturation Saturation Saturation Saturation Saturation
Vo
1:500 =S ven

FHIE DN
ojos v oot

FHIE
"

=250t
TIITIITII

P TT T T
ST T

el

hadad s

|

ZB_257 sl (CPI) dseanall il jpuudill) (12) JS)

= 2450

{2200 -

[ 2480 -
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WELL: ZB_199

Petrophysical Log Evaluation
VERTICAL SCALE : 1:500 m (MD)

ELEVATIONS: R.T. 245M
PROCESSED:28-Sep-2021 PERMANENT DATUM: Mean Sea Level

Shae Volume | Porasity Porosity Porosity Porosity Porosity Saturation Saturation Porosity Porosity Satwration | Saturabon | Saturation | Saturation

TILTTTIT
TIIITIIITT
TITIITIIIT]
L IIITITTITTT
e T T
LI LTITIIITT

T
N
S ORI
TTTLTIIIITT
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QUJA}LQJ*\M(mA’mBl’mBZ);‘.\_}iASAQ‘JA}u)\SO.AJ_}jJ‘Lﬁ;&qw‘ O sSs allsy
s34 350a Jalie Ayl Cilaall Al 5 & gl (s e Talaief W Jaad o8 (30l 5 (CRI,CRIN W il e
arill 5 daalosall a5 Asasliall Ciluna ol shos SIS 5 LalS Tl Gunal Saaiall Golad¥) JUA (e lld g clas )
e Lgaliiad a5 il 5 A iaSall calas gl 52l Al 3 5 sl Gailadl) Cooa g b Lasd e 5 gaall Cunall dimiial)
A el LY A ) lead) Jallas JMA
sMA diasall 3aa gl 3 Y
iy ¢ ¢ Aliad a4 jlad) sl ey o glat i) eUaadl ) gaia (s aanhy (oS3l (g 6 ) 138
0555 5 51 33 Amas 1 A0 e Apalosal) 5 Ape sliall Cilsaal Allall 3ol 31 JA e AyieSall Bas 5l 338 e
a8 Adeall A anll Bl Apd dapual AN ey xe (Shallow Maring) s 4, s d5p G
pailadl) ua s 55 JS de il Claa gl e de gene (A 5l A ieSal saa gl 5ha aui, L)
Mo Eone (3) o) dsrall 8 e LS5 (M00,M05,M10,M15,M20,M25,M30) (o sbed 4l 3 5 il
Z0-257 il e (OAs£8) 5 Zb-245 il die (0Y,A) 5 ZD-199 yull xie (0F,0) duaSall 3as Il 33a law
MBI diagal) saa gl + Ll
sas gl saa o OVaiaY) (e ¢ a3l Jéa 8 Capdiall (35S0 e daas s 6 ) A iaSall sas sl 538 Jias
o e LalS Al Gl Alal gl ge )yl lIAS 5 Ay slial) 5 dpabonall ilusnal llall 36l a1 JA (ha AuieSall
=5 Al b g il A_aillias DTl WA e @l o sl e d o gene N Baaglizialiny
sl e (87,V) LaSall saa ol 3ha o aly Eume (4) a8y Jsaadl 4 e WS 5 (M35,M40,M45,M50)
Zb-257 3l o= (2),YA) 5 Zb-245 il vie (£A,7) 5 Zb-199
MB2 dxiaSall 5aa glf ;LI
(e A pdall saa gl B3a Sy ¢ 3l Jis 8 o pdiall S5 e JanY) e el dieSall Bas 6l B3a Jid
e Al Cilas gl (e e gena M Ban ol 538 Loyl sl Cm sl ae Ul idall (5 pal) jaally gl jasll

iy Cuae (5) Ay Jsanll b e WS (M35,M40,M45,M50) (a5 4l 5 il dailas ) Taliiud
Zb-257 sl ge (2V5VA) 5 ZD-245 il die (£A,7) 5 Zb-199 Ll ie (£7,V) dsieSal) sas 5l 538 e
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il Qi B i piall (g 5880 AgiaSal) ilaa gl cilSlana g Lilad) 3 gasd) (2) Jgaal

depth reservoir unit thickness subunit | thickness
2161.1 ,MO00 6.6
2167.7 ,MO05 10.1
2177.8 ,M10 14.9
2192.7 Upper Mishrif 53.5 ,M15 2.7
2195.4 ,M20 6.4
2201.8 ,M25 6.6
2208.4 ,M30 6.2
28199 2214.6 ,M35 8.6
2223.2 . o ,M40 8.2
5231 4 Middle Mishrif 46.7 A5 174
2248.8 ,M50 12.5
2261.3 ,M55 20.3
2281.6 Lower Mishrif 60.82 ,M60 16.1
2297.7 ,M65 24.42
2322.12 Rumaila 161.02 ,Rumaila
depth reservoir unit thickness subunit | thickness
2214.48 ,MI00 8.48
2222.96 ,MO5 7.79
2230.75 ,M10 6.45
2237.2 Upper Mishrif 52.81 ,M15 8.06
2245.26 ,M20 8
2253.26 ,M25 5.97
2259.23 ,M30 8.06
2B_245 2267.29 ,M35 8.05
2275.34 . . ,M40 8.06
2283 4 Middle Mishrif 48.61 MA5 1773
2301.13 ,M50 14.77
2315.9 ,M55 24.99
2340.89 Lower Mishrif 70.71 ,M60 15.9
2356.79 ,M65 29.82
2386.61 Rumaila 172.13 ,Rumaila
depth reservoir unit thickness subunit | thickness
2258.22 ,MO0 8.66
2266.88 ,MO05 7.54
2274.42 ,M10 10.09
2284.51 Upper Mishrif 58.44 ,M15 13.35
2297.86 ,M20 6.27
2304.13 ,M25 7.9
2312.03 ,M30 4.63
28_251 2316.66 ,M35 8.45
2325.11 . L ,M40 11.17
2336.28 Middle Mishrif 51.78 A5 1527
2351.55 ,M50 16.89
2368.44 ,M55 17.72
2386.16 Lower Mishrif 64.59 ,M60 23.98
2410.14 ,M65 22.89
2433.03 Rumaila 174.81 ,Rumaila

ol Jia/cd pdiall ¢ oS3 MA AiaSal) Bas gl Ay i) cilinall il 58 9 ) Jallail) il ((3) Jgaad)
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el Reservoir

No. Unit SubUnit
PHIE_DEN | PHIE DN |PHIE SON| SH | SPI | SWE | VSH
MO0 | 12.61% | 12.02% | 8.19% | 81.67% | 4.45% | 18.33% | 11.04%
MO5 | 3.64% 3.82% 2.14% | 47.20% | 3.60% | 52.80% | 1.57%
Uoper |_oM10 | 3.99% 4.28% 273% | 35.11% | 3.88% | 64.89% | 0.34%
ZB 199 Mi‘;‘;rif MI15 | 10.18% | 10.00% | 5.14% | 64.90% | 5.68% | 35.10% | 2.08%
M20 | 9.14% 9.44% 3.56% | 61.24% | 5.57% | 38.76% | 1.34%
M25 | 980% | 10.60% | 5.39% | 49.66% | 4.40% | 50.34% | 0.78%
M30 | 8.30% 8.94% 414% | 48.27% | 4.11% | 51.73% | 3.28%
MO0 | 3.14% 5.37% 449% | 0.00% | 2.82% | 70.00% | 10.06%
,MO5 1.27% 3.73% 2.00% | 0.27% | 3.20% | 99.73% | 2.13%
Uoper |_M10_ | 5.59% 8.78% 3.59% | 46.86% | 5.82% | 53.14% | 0.50%
ZB 245 Mi‘;‘fmf MI15 | 4.03% 7.04% 422% | 23.64% | 2.89% | 76.36% | 5.60%
M20 | 451% 8.97% 499% | 6.66% |3.97% | 93.34% | 3.23%
M25 | 1152% | 17.03% | 10.84% | 33.57% | 6.31% | 66.43% | 1.19%
M30 | 12.04% | 17.34% | 11.04% | 41.40% | 6.42% | 58.60% | 2.07%
MO0 | 3.08% 6.86% 6.72% | 23.50% | 1.48% | 76.50% | 11.72%
MO5 | 1569% | 15.12% | 10.41% | 64.76% | 4.79% | 35.24% | 0.31%
Uooer |_«M10 | 1052% | 9.05% 4.44% | 41.56% | 4.37% | 58.44% | 0.00%
ZB 257 Mi‘;‘;rif MI15 | 13.04% | 12.75% | 7.34% | 46.72% | 5.36% | 53.28% | 0.00%
M20 | 6.41% 5.62% 1.77% | 18.24% | 2.95% | 81.76% | 0.00%
M25 | 16.20% | 16.59% | 12.56% | 53.85% | 4.04% | 46.15% | 1.33%
M30 | 2.85% 0.91% 239% | 0.30% | 0.16% | 99.70% | 6.43%

reservoir .
WellNo. | " it | SUbUNIt| o iie DEN | PHIE DN | PHIE SON| SH | SPI | SWE | VSH
M35 | 13.00% | 12.68% | 555% | 73.85% | 7.37% | 26.15% | 1.61%
2B 199 | Middle | M40 | 10.10% | 9.69% 450% | 58.15% | 5.46% | 41.85% | 3.61%
- Mishrif | ,M45 | 11.34% | 11.05% | 6.07% |59.86% | 5.24% | 40.14% | 4.50%
M50 | 11.40% | 10.76% | 6.32% | 63.20% | 5.04% | 36.80% | 7.43%
M35 | 986% | 13.54% | 8.73% | 51.38% | 4.43% | 48.62% | 7.79%
B.oss | Middle | M40 | 6.96% 8.60% 7.01% | 51.49% | 1.81% | 48.51% | 15.95%
Mishrif | ,M45 | 9.47% | 11.68% | 8.22% | 55.92% | 2.92% | 44.08% | 11.67%
M50 | 848% | 11.94% | 9.03% | 39.79% | 2.67% | 60.21% | 9.52%
M35 | 8.80% 8.83% 6.38% | 26.47% | 2.48% | 73.53% | 2.32%
sB.os7 | Middle | M40 | 12.79% | 12.72% | 1085% | 45.43% |2.14% |54.57% | 5.01%
Mishrif | ,M45 | 7.64% 7.08% 5.90% | 23.73% | 1.50% | 76.27% | 8.97%
M50 | 8.50% 8.75% 717% | 24.73% | 1.72% | 75.27% | 8.63%

oY) Jin/cipiall (g1 MBT ArlaSall 5 11 A il laanall Al 3 g el Jlatl il (4) Jgaad)

claliiiuy) -4 Cilgeall 43l 58 9 i) Jalladl) gilis  (5) Jgaad)
oyl (2585 ) G CPI el DA g0 - i/ pdial) 0 58 Mb2 dsiasall Baa gll 4y,
s 5 O ) Al Sy 3l Jis b om

(MA ,MB1 ,MB2) & i, iicSe
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Well No. | reservoir unit | subunit | PHIE_DEN | PHIE_DN | PHIE_ SON | SH SPI SWE | VSH
,M55 20.71% 19.49% 13.96% | 73.93% | 6.73% | 26.08% | 5.38%
Lower Mishrif | ,M60 13.69% 13.02% 8.37% 43.63% | 5.30% | 55.65% | 9.44%
ZB-199 ,M65 13.18% 12.95% 7.58% 35.18% | 5.61% | 64.82% | 6.42%
,M55 14.79% 18.82% 13.15% | 48.70% | 5.25% | 51.30% | 6.77%
Lower Mishrif | ,M60 9.94% 15.28% 9.40% 0.50% | 5.55% | 99.50% | 6.40%
ZB-245 ,M65 10.60% 15.92% 9.59% 0.82% | 6.03% | 99.18% | 7.49%
,M55 22.44% 22.78% 16.89% | 37.41% | 5.89% | 62.59% | 0.78%
Lower Mishrif | ,M60 12.90% 14.71% 9.76% 5.25% | 4.95% | 94.75% | 1.63%
ZB-257 ,M65 17.49% 18.99% 12.42% 4.91% | 6.56% | 95.09% | 1.65%
A Y ool Las ¢ el (e duialdl s2a DA Gilas ol 4 gl laswdill e Sluad
Lt A 50 Apalsal (MA) Sl 53 gl Crand 38, ¢ st )
calS 288(SH) Akl clapiill o8 Ll - il 58 g il patliadl) Con g i S 8
&8 (SW) Al clapdilly 5 )lia 43 5liia S
23 LS MA MB1 OsisiaSall o 5l apen )
sas ol Lale(¥5 £,0) Jaadl b il S M00,MO05,M10,M15,M20,M25,M3
£ Y ana 3 555 Lgis MB2 sl ’ «(0
Al 2 LY s A Lo sE e il SV il (MB1) AieSall sas gl Cranid
ol eal) e Cliaie JISAT (i LS G A 3 i) daailiad
%?&f)’” ﬂiu)‘;s‘zﬂb‘”; 56*5 }(jp') 332 5)) Lle(M35,M40,M45,M50)
il 2m ) S (ROS) 36 ol U6 Glas g ) Ly Caensi(MB2) uAsAS\
Ll s o5 ol e 150 MBI .(M35,M40,M45,M50) 4 i i
(MOS)! a8 0S8 Zh-257 il b Lalc
25 Jie MA AuieSall 32 5l aic dlle 8 LY e G el (o oS3 ASLaws ) =Y
«((ROS)L Zb-199 ) vie (161m )yl Al )Y
2l (174m )sZb-245 il xie 5ia(172mM) 5
.Zb-257 i) xie
« Abdulnaby, W. (2019). Structural At Gl ll ad) g siadll paa o) T
geology and neotectonics of Iraq, AL lS Al all 28 LA <l 0 Sl
Northwest Zagros. In Developments in s
Glaaall (e Asclisall Clas YA 0 =€
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