35 EH 6 W o & F % b B
2013 4E 11 A PETROLEUM GEOLOGY & EXPERIMENT

Vol.35,No.6
Nov.,2013

XEHS:1001-6112(2013) 06-0668-08

EMNRERAMERR

SR ER AR R R
ST LN

(LA EA IR (a0 BBl 2R 240 JE AT 102249,
2.9 AL TR BRAS B A igIT & o e , AL st 100083)

doi: 10.11781/sysydz201306668

TEE ARSI ORE, 08T T & D B AR B R TUA AR AN I R TRBL . X0 A TR AR R T T TOC A2 | SN 4
BT B B2 A S S T 5, DA A D2 T T 3 1A — 3 A B, A I ol B B, o T AR 75 < A ML oy
BB [R5 28 00T, B8 T A HLBZSN 11, A PetroMod Z LRI (4, 06 3 10448 0 A JHL 3 o 42 o R i B s 481, I 0
Xt NG VB X RN BT A 30 T B T T R AL, DA A i X A B R IS A DT 2 Pl R 1M1 8 RS o 45 B BB %) i e T 0 v A8 e, TV
P DX A DU AR St R A S A B B 5 1T AR TR AR R DU TR =& R — I o 5 tHE AR M A A AL B

KR A AR A R R R NS LA

hESES . TEI22.1716 ZEARIRAD ;A

Characteristics and maturity evolution history
of Silurian hot shales in Rub Al Khali Basin

Zheng Lei'” | Jin Zhijun®, Zhou Jin®

(1.School of Geosciences, China University of Petroleum, Beijing 102249, China;
2.SINOPEC Petroleum Exploration & Production Research Institute, Beijing 100083, China)

Abstract: The geological conditions of hot shales at the bottom of Silurian in the Rub Al Khali Basin were studied
based on well drilling data. The w(TOC) test, pyrolysis analysis and R, test of core and cutting samples were
made, indicating that the hot shales are in the mature —high-mature and even over-mature stages. Through the
carbon isotopic analyses of kerogen, bitumen “A” and group composition, organic type was confirmed as type II.
By means of PetroMod Basin simulation software, the burial history, thermal history and maturity history of 3
wells were simulated. The maturity history of hot shales in contract blocks was simulated as well. The simulation
results can be concluded that the forming age of Silurian hot shales in the Rub Al Khali Basin becomes later from
the deep sag to the eastern slope, and the hot shales in the deep sag have entered into mature period since the
Early Permian; however, the hot shales on the eastern slope became mature from the end of the Early Permian to
the end of the Late Jurassic.
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Fig.2 Geochemical comprehensive profile of wells in cooperation blocks in Rub Al Khali Basin
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Fig.3 Maturity evolution history of wells in cooperation blocks in Rub Al Khali Basin
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Table 2 Organic abundance and potential evaluation of hot shales
(gray and black shales) at Silurian bottom in Rub Al Khali Basin

W4 IR /m FE A2 w(TOC) /% GR/API iy
M1 4943.9~5111.0 H/HE 4.01(24)/2.1~5.85 150~330

S2 5 685.1~5 692.1 HIE 3.15(4)/1.67~4.39 150~700

A2 5295.9~5 300.5 Ee] 3.02(2)/1.42~4.61 160+ e
A2 5 306.6~5 307.8 FEBERLL 4.45(4)/3.01~5.24 250+ ’%
M2 4952.4~4954.8 I8 2.06(5)/1.41~2.73 215+ {g
M1 5202.4~5233.2  FFEEHLL 3.22(8)/1.65~4.08 250+ =
Q1 4472.4~4 4742  FREEHGL 2.12 200+

M1 5472.7~5 477.3 #IB 4.12(4)/2.87~4.68
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Table 3 Organic matter types of Silurian source rocks from well S2, Rub Al Khali Basin
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Table 4 Measured R, data of Paleozoic in cooperation blocks in Rub Al Khali Basin

P e 3| (VA R/ m HZ R,/%
S2 ESEN rh e A X 5 364.8 Qusaiba 1.424
M1 F=IN Hadidah [ PG 203 5109.2 Qusaiba Hot Shale 1.92
F1 w8 Hadidah A PG 44 4 960.4~4 961.9 Qusaiba 1.51
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Table 5 Comparison of evolution characteristics of Paleozoic hot
shales among different wells in cooperation blocks in Rub Al Khali Basin

S2 JF (M) A2 CRIE) M1 F (R
WLBTE R/ gy ey e ey e ey
BfE/Ma  (1073% - Ma™')  BfEl/Ma  (107°% -Ma™')  Hf[E/Ma  (107% - Ma™')
EN <0.6 40 194 267
e 0.6~1.1 278 1.8 134 3.73 77 6.49
A 1.1~2.0 117 5.13 107 8.41 91 7.69

®6 &MEERMEER Qusaiba ANRKIBATUE AR
Table 6 Maturity evolution of hot shales at Qusaiba bottom in Rub Al Khali Basin

4 T H E2
R,/% 0.6 0.7 0.9 1.0 1.1 1.2 1.3 1.5 1.71
Hif 6]/ Ma 387 254 166 124 119 108 99 82 0
BiAoing | D, p, i 1S K, Ky K, K, R K, A
S2 iR 91 111 117 136 145 152 157 164.5 149
WHH%/m 1551 1896 2710 3802 4121 4424 4683 5066 5679
Eﬁ;%ff <1 4 51 70 76 85 89 94 98
R,/% 0.6 0.7 0.9 1.0 1.1 1.3 1.5 1.7 1.92
Hif ]/ Ma 241 171 118 112 106 95 85 71 0
MR Py K 1 K, K, K, K, ® K, K, & B4
A2 MR /C 103 95 136 142 147 160 168 174 174
WHR/m 1620 1837 3243 3411 3588 4006 4295 4568 5290
?ﬁ;ﬁy <1 3 49 72 79 91 95 97 98
R,/ % 0.6 0.7 0.9 1.0 1.1 1.3 1.5 1.6 1.75
I ]/ Ma 186 132 104 96 91 74 52 18 0
WY 1, R K, K, K, K K, K, E N A
ML g oc 81 108 134 143 147 155.5 165 161 173
WHHR/m 1408 2414 3252 3509 3665 3967 4569 4694 5114
pE¥acp sy
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