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Well Logging Evaluation of Source Rock and Its Application in Bohai
Bay Oil Exploitation

TANG Lina

China National Offshore Oil Corporation Research Institute, Beijing 100027, China

Abstract To study total reservation and distribution of oil and gas in the sedimentary basin, the distribution of source rock should be
investigated first. Based on the limited number of core samples, it is impossible to obtain the continuous laboratory measurements of
organic carbon of source rock. The full information of organic carbon can not be revealed by laboratory measurements, because it is the
geometric mean value of several discrete core samples. Well logging evaluation of source rock is carried out in order to get the
information about continuous organic carbon content and thickness of source rock. In Shahejie Formation, source rock is identified by
typical well logging characteristics of high gamma, high porosity, and high resistivity. The continuous organic carbon content of source
rock is calculated by using a quantitative relationship model, which is established based on multivariate statistical analysis between well
logging information and the core carbon content. Comparing with different methods for organic carbon content calculations, the Passey
formula method is found to fit well with the core geochemistry method, and with a small relative error. The Passey formula method is
basically confirmed that it satisfies the demand for hydrocarbon source rock evaluation in Bohai Bay oilfield. The processing results of 20
wells indicate that there is higher organic carbon content and thicker source rock in Shahejie lacustrine Formation. Especially, the middle
of the third zone of Shahejie Formation is the most beneficial layer of source rock.
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Fig. 1 Schematic diagram for explaining the various
features on an acoustic-resistivity composite map
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Fig. 2 Calculating result of elastic parameters for well A

22 SHRHGITEEAEZIRANKIERS

i B 3 I 5 T Ak 52 TOC s 3k 154 4> (150
MUY 4 A TREYL), SR RS B 2 DT %
DEN [H 13 15 2] (9 £ JF | 13 A X K TOC =(9.230911gR +
0.174288DT-17.1502)/DEN , #1 5 %50 0.67; FIH 25X, 751
TR I RO A PLAR & &, 5 A S LG #— B0, AR xR
ZERUN  REHER IR WA R . 181 3 S AR 2RI TOC
ST ILIE, 18 TOC1 2 BS54k Z2 3t [ H 3545 3]
AT HLER & B 5 TOC_1 HuAb 7 A ith 4R bE e 35—, AR S
RN

Z I Z e it Il A J7 i 7 BEOR B 0 S ECE A RE
A B A X TR S5 L HL 52 b DR AR T4 2 HAb b X
23 BRHMLZEERESTERIINKSE

T Passey BEEIWFIE () A4 il m H AR BiE , R H A k-



] jcmik

#E S 2011,29(21)

538 32 (Articles)

| e
1 Ay B—
Bl n'é!m'g:us

£]
o 10} 67 it
3T | e :.e.n--mut-l,‘:” EH o) " - jmam') | Lu('-mil
m

et 03,28y em amaREn | e,
[ Eore [ B of
|29 £1.5

2300

2400

2500

2600

2700

2800

2900

— ¥ —e

SCIESCE & TECHAOLOGY REVIER

SERHATARE WO HE L S 80 X R T IR A B 9 TOC 1%
FERRRT /N B4 S A I SO 2 HE T SR A5 A PILBR B
P 1A 45 2 5 A3 A 5 R0F bt 34— B0, MR R 220N

Z G A 5 HURR ih 2k BT 5 TOC T LG, 1) 08k 2%
W TOC S R 2/ B85 R0 3R 2 s . R SRk i 4%
BT TOC T, LI S8/ T 20 5 3 (94 Pk
it A 6 T A v R A b 2 A B R Y 3 A4S OC
HSHCD B REEC LOM W8 BEE A, XL T (Type 11 )=
437°C,R,=0.56, FF AR 2 200 22 6 1 i il vb i i 20 1 2
HL BH SR 2 UM — A 2.5Q0 A2 A, 75 0% I 22 K29 7E 302 ps/m
oAy, BIVAT A5 B MW v 60 (0 TOC, 15 45 5 5 otk 52 0 % Lo
BRZEAAXS /N I VDI A 0 A BLR A A A B A SRR 5%
J5 0 T A A U A U AR R T AR

B3 A#zHmA TOC 5ttt E

Fig. 3 Comparison between multi-well regression and
geochemical analysis values for well A
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Table 1 Correspondence of organic maturity with R,

LOM  T..(TypelD/C R, | LOM T..(Typell)/C R,
1 421 0.24 8 437 0.56
2 423 0.28 9 440 0.67
3 425 0.32 10 445 0.82
4 426 0.36 11 451 1.08
5 427 0.38 12 457 1.50
6 429 042 13 462 1.80
7 432 048 14 — >2.2
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Fig. 4 TOC value computing of sensitivity
curves for well A
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Table 2 Comparison between two methods of organic
carbon content for well A

WwAkse  Zoull ZooHl Husdh UE
WEm W T0C WHTOC XiR%E £ T10C X%

1% 1% 1% 1% 1%
2500 1.53 1.75 144 1.33 -13.1
2550 3.55 2091 -18.0 352 -0.8
2575 3.42 232 -32.2 224 -34.5
2625 0.86 1.59 84.9 0.76 -11.6
2700 4.82 3.76 -22.0 522 8.3
2725 4.3 2.19 -49.1 221 -48.6
2775 3.24 1.85 -42.9 1.83 -43.5
2800 2.85 1.48 -48.1 1.67 -41.4
2825 3.23 2.18 -32.5 227 -29.7
2875 2.14 1.97 -7.9 1.98 =15
53 N
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Table 3 Statistics of favorable source rock thickness in the middle of the third zone of Shahjie Formation
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