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Field Well Formation | Lithology | Depth,m | Pr/Ph Prin-C17 Ph/n-C18
C C-1 Kazhdumi | Sh-M1Sh 2048 0.42 0.62 0.94
C-1 Kazhdumi Sh 1999 0.59 0.53 0.94
C-1 Kazhdumi M1Sh 1982 0.34 0.58 0.97
A A-7 Kazhdumi Sh 3070 0.41 0.44 0.79

Sh: Shale , M1Sh: Marl-Shale
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C-1 AT oz 3l aiges ¥ (sl GC-MS 3T mlis : (5-¥) Jgar

Well C-1 C-1 C-1 AT
Depth(m) | 2029 | 2022 | 2014 | 3070

%C27aa0Rsterane 37 37 35 37.97
%C280aaRsterane 33 30 31 33.05
%C29000Rsterane 30 33 34 28.98

C29Sterane 0.22 0.28 0.42 0.26

C29 Bp/(ao+BP) 0.44 0.46 0.51 0.42
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s Olgice 30 |, TRHI e 5l gsly (coainoplis a5 Tmax s Ro el ooyl s osdle
shal dolpe ST jlade )3 Sl Gliee goammoplis ey ool a5 12 2855 )l 53 gob el )l
TR (Y-Y) &sles b C-1 5 A7 sloolz (sl Hlo sl by .ol (Y Esb) b= oboj b E5y
0-¥) Jsaz ,0Plo 5 Pleg cHlotHlpg Ro TR y0lie g doles denslee b6 Hlpd JJaie ,2 gl
ST, s Jols Hlpd 5 Pleg (Ro el 28,515 (aig0i £) C-1 ol 5 (aig0i V) A7 ol> 95 18 (sl

e 00 dnslime (F-¥) alolss 51 50 Plo g aiien sl

C-1 jA-7 slool> 515 Ro s TR polae: (V-F) Jgox

Well | Depth(m) | Hlpg Plpg Hlo Plo TRHI Ro

A-7 3018 413 0.018 450 | 0.00036 | 0.133 0.57
A-7 3034 402 0.166 450 | 0.00332 | 0.223 0.65
A-7 3042 378 0.18 450 0.0036 | 0.291 0.65
A-7 3046 368 0.21 450 0.0042 | 0.324 0.65
A-7 3050 309 0.24 450 0.0048 | 0.465 0.64
A-7 3074 430 0.116 450 ]0.00232 | 0.125 0.62
A-7 3080 406 0.06 450 0.0012 | 0.173 0.6

C-1 2108 139 0.43 215.27 | 0.0086 | 0.431 0.47
C-1 2022 206 0.2 215.27 | 0.004 0.089 0.51
C-1 2006 193 0.24 215.27 | 0.0048 0.16 0.56
C-1 1991 178 0.24 215.27 | 0.0048 | 0.234 0.53
C-1 1987 168 0.28 215.27 | 0.0056 | 0.286 0.61
C-1 1979 169 0.32 215.27 | 0.0064 | 0.286 0.64
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Well | TOC(10) | Ro%(2.2) | Ro(2.2) Tmax based | TR%(100) | Thickness(0-500)
mean | A-7 1.98 0.625 0.736 0.247 196.85
max 3.33 0.65 1.048 0.465 196.85
mean | C-1 1.6 0.55 0.544 0.247 380.57
max 247 0.64 0.598 0.431 380.57
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AB ,C ol JshSTy slasols 1Sk (V-0) Jgo

Field | Well HI Ol Type Kerogen
sl st 0-50 150< Type IV
# 4 by 50-200 100-150 Type I

Sl
; 200-600 50-100 Type I
600< 0-50 Type |
A | AT 432.3 44.45 Type I
B B-1 159.909 116.90 Type I
B-2 129.222 220.944 Type I
B-3 92.8 176.6 Type 111
C C-1 179.166 191.114 Type I
A, B, C :pobe JskST, slaosls il : (Y-0) Jou
Field | Well | S; S Ss S1+Sz | TOC | -¢nSemm ol
b
slas st 0-05|0-25| 0-3 0-2 0-0.5 Gl
» o by 051|255| 3-6 | 26 |051| _st.s
al,
7 12 | 510 | 612 | 6< | 12 o
2< 10< 12< 6< 2-4
@9 k>
A | A7 [1002]9205| - [10298|2.078| _Lsboe

9>

B B-1 | 0327 | 1.744 | 1.178 | 2.071 | 1.050 Chard

B-2 | 0.255|0.846 | --- 1.101 | 0.657 s

B-3 | 0.098 | 0.46 --- 0.558 | 0.464 Chard

C C-1 | 1.076|3.010 | 2.256 | 4.086 | 1.578 oo
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A, B, C ipole Jo-ST, gloosls uSilis : (F-0) Jo

Field | Well Ro Tmax & sh Ada s Pl ol al> 1
Wit 0-0.5 0-435 Immature >0.1 ésbs pas
A 4 b
Sl 0.5-0.6 435-445 Early mature 0.1< TP
0.6-0.9 445-450 Peak mature
0.9-1 450-470 Late mature
1-2 470< Post mature
A A-7 0.618 435.2 Early mature 0.117 sk o)z 43 39,5
B B-1 0.643 435.636 | Early mature | 0.150 S 0,7 4 D59
B-2 426.333 Immature 0.235 sk o)z 43 395
B-3 423.6 Immature 0.194 sk o)z 43 395
c | c1 0.541 427.388 Immature 0.306 S 0,78 4 S50
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C-1 5 A-7 slool> sladiges JoST, 5JUT muls «(F-0) Joax
Field | well | lithology | Depth(m) | TOC | Tmax S Sz S1+S; S3 Ro%
Al A7 3018 | 1.43| 417 | 0411| 591| 6.02 0.57
3020 | 228 | 417 | 031 1339| 137 0.57
3022 | 228 | 415| 085 1249 | 13.34
3030 | 1.28| 448 | 155| 548| 7.03
3032 | 187 | 428 | 236| 757 | 9.93
3034 | 1.32| 456 | 1.06 53| 6.36 0.65
3042 | 1.72| 454| 1.06| 482| 5.88 0.65
3046 | 1.35| 449 | 124 | 482| 6.06 0.65
3050 | 1.85| 430| 182 | 572| 754 0.64
3058 | 2.15| 440| 129 | 9.04| 10.33
3060 | 1.63| 454 | 2.07| 577 | 7.84
3064 | 3.09| 428| 2.05| 17.72| 19.77
3070 | 256 | 431 | 1.01| 14.64| 15.65
3074 | 3.33| 430| 1.88| 14.33| 16.21 0.62
3076 | 3.33| 429 | 1.13| 1453 | 15.66
3080 | 2.88| 435| 0.79 | 11.68 | 12.47 0.6
3114 | 2.88 | 428 0.4 | 1486 | 15.26
3120 | 184 | 433 | 0.18| 6.47| 6.65
3128 | 1.64 | 434 05| 654 | 7.04
3134 | 086 | 448| 0.19| 3.03| 322
C C-1| LimM1 2108 | 0.72 422 | 0.75 1 1.75| 233| 047
Sh 2091 | 0.86| 423 | 0.85| 123| 2.08| 289
Sh 2086 | 1.13| 428 | 0.99| 204| 3.03| 294
Sh 2070 | 168 | 428 | 1.62| 3.47| 5.09| 161
Sh 2060 | 2.83| 429 | 224 | 6.62| 886 | 141| 054
M1Sh 2033 | 2.79| 423 | 148 | 6.45| 793 | 247 | 047
Sh 2029 | 264 | 426 | 1.27| 4.44| 571 | 284
Sh 2022 | 247| 426 129| 5.08| 6.37 27| 051
Sh 2014 | 219 | 426| 1.26| 4.86| 6.12| 2.69
Sh 2006 | 199 | 430| 1.19| 3.84| 5.03| 234| 0.56
Sh 1998 | 1.94 | 430 1] 349 449| 294
Sh 1991 | 2.13| 429 12| 379| 499 | 277 | 053
M1Sh 1987 | 133| 430| 086 | 2.24 31| 214 | 061
M1Sh 1979 | 1.01 431 | 079 | 171 25| 151| 0.64
M1Sh 1970 07| 430| 0.75| 1.05 18| 161
M1 1967 | 051 | 429 | 054| 072 1.26| 178
M1 1952 | 0.34 425 | 057 | 0.62 1.19| 1.65
M1 1940 | 1.16| 428 | 0.72| 154 | 226 2
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Abstract

The Persian Gulf, as the richest hydrocarbon pool in the world, plays a very important role
in the world's energy equations. Approximately two-thirds of proven oil reserves and one
third of global natural gas reserves are available to the Gulf States. The research focuses on
the fields of the north-west of the Persian Gulf (A, B, and C). This research is crried out to
investigate the hydrocarbon potential of Kazhdumi Formation in the north-west of the Persian
Gulf, by using geochemical log analysis.

The results of the Rock-Eval gas chromatographiy (GC) and mass spectrometric gas
chromatography (GC-MS) for this formation were used. The geochemical logs suggests that
the A and C fields have a better source of hydrocarbon potential and the wells associated
with the B field due to the low rock-eval geochemical parameters of rock origin, have a weak
hydrocarbon potential. Additional analytical results were used to investigate the type of
organic facies, kerogen, sedimentation environment, thermal maturation and effects of bio-
degradation phenomena on the samples. Samples of field A are of kerogen type Il and they
are at the beginning of the maturity window, C fields samples are often kerogen type Il that
is immature and both are formed in anoxic depositional environment.

To evaluate A and C fields (due to the high potential of hydrocarbon) as unconventional
reservoir the spider diagram in compare to the barnet shale is usually used. The set of
geochemical parameters of the Kazhdumi Formation for A and C fields have been
compared with the minimum threshold values in Barnett's shale, that Kazhdumi Formation
has a small amount of gas production in field A, and is located in the C field between oil
and gas windows. The evaluation of the vitrinite reflection coefficient, the maturity of the
samples, and the probability of the gas shale potential are investigated. The results of the
TR-Ro graph has represented the biogenic source of gas production in A and C fields. In
deeper depth is a higher production of gas for this formation in the A and C fields.

Key words: Geochemical evaluation, Shale-Barnett, Rock-Eval parameters, Vitrinate
reflection and GC and GC-MS complementary analysis.
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