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Abstract The second member of the Kongdian formation (Ek,) in the Cangdong Sag of the Bohai Bay Basin is a closed con-
tinental lacustrine basin deposit with extensive horizontal distribution and stable vertical distribution, good source rock quality,
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and rich shale oil resources. The Ek, shale oil reservoir has diverse lithology, which has obvious features of thin inter layering with
fine grained sediments. It has developed very well, and has complex mineral compositions so it is difficult to use conventional
logging data to carry out qualitative lithologic identification and mineral content calculation. In this paper, the main rock types
of shale oil reservoirs in the target block are felsic shale, calcareous shale, mixed shale, and clay stone. These were determined
by comprehensive analysis of geological and core data. By combining core analysis and logging data analysis, the response
characteristics of different rock types on micro resistivity imaging logging and conventional logging data are defined. Optimizing
the deep resistivity, compensation density and compensated sonic logging curves, and proposing a qualitative identification method
for rock types of “pDT-pDEN & R/Ry,” cross plot, effectively improved the accuracy of shale oil reservoir lithology identification,
and realized continuous automatic discrimination of rock type classifications. In view of the complicated shale lithology and diverse
mineral composition in the target block, as well as the large difference between the conventional mineral content calculation method
and the actual situation, according to the X-ray diffraction analysis data of rock samples from the target block, it is determined that
the main minerals of the shale oil reservoir are felsic minerals (quartz and feldspar), carbonate minerals (calcite and dolomite), and
clay. From this, the corresponding mineral volume model is established, using compensated acoustic wave logging, compensation
density, normalized difference between compensation density and compensated neutron logging, deep resistivity, natural gamma and
other sensitive curves. The calculation of the content of carbonate rock and clay minerals is carried out using the method of multiple
stepwise regression, and the calculation accuracy of the content of carbonate rock and clay minerals is significantly improved
through three multiple regressions. On this basis, a logging interpretation model which is suitable for quantitative calculation of
shale oil reservoir mineral content in research blocks is derived. The mineral content calculated by this interpretation model is highly
consistent with the core analysis results. The developed method effectively solves the difficult problem of lithology evaluation of
shale oil reservoirs and improves the accuracy of lithology evaluation using conventional logging data.

Keywords shale oil; logging evaluation; rock types; lithology evaluation; qualitative identification; multiple stepwise regres-
sion; mineral content calculation
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Fig. 1 Logging curve of shale oil reservoir in the Ek,

WA 2R (ILE 2), A d, KA. FiRA. Ao
f. Bl a. A, . ZE8e. Bt
P, P aSe g BN 12.0%, KA SRR
42.0% ., IO SRR 13.0% ., Ho o Eyh
24.0% ., it &N 6.0%, BT YAHE, B
YOG ARG 58.1%, /SZIRES AL
38.4%, GRAEEAL 3.4%, AEEBA, JERK
FrOHE I R H B2 B R ARE I R, )RR
JETE 0.01~2.0 mZ 0], 5GP IX P, A0 %%
FIE R, RS XRD W P4 53w 44 51k 50, XL B
VU A A A TR 4, BE T 4 A A 288, 51
KRBT TUE . BRIRRDUA . IRATRIUA . BitA.
P ORI R K0 BT 0UA B YORRHE, Rl
ENUIRTES =3 /NI i €N N i U TR T v N @

Kl 3a); BRIRFOIUA BA SURAR . BURERAE, £ 25
Wi oy e A o, R LR A A SR A B
BT, UM P = (ULIE 3b); IRE FUE R EUZ
K, AT BB A m RBUZ AR R, B
SR B AT, BB AT, ORI
I (WLIE] 3¢)o AN A0 S B 4R 25 TRl A7 A6 22501,
FORBRIR I vUA AR A5 R LA AL . M3 sE . 2R %
SHE N T RICRIUA A ZS R UL AL L RE(a]
PhAL . BEREEN I IR TR REE AR LU AL
KL AL R RS o £ 700

1.2 EEER BN H R FFES

AT R, BT X B R T T 5L
TUA BN 23.1%, KIS b L = 00A Beid 39.6%,




V& 2 A IR Z M A ER B PR R

61

Rt

B2 TETYRSREERITE

Fig.2 The shale mineral composition and content statistics
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Fig. 3 Thin section characteristics of felsic shale, carbonate shale and mixed shale
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Fig. 4 Logging response characteristic analysis of major rock type
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Fig. 6 Lithology qualitative identification and analysis results of core and logging data
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Fig. 9 Comparison of mineral content between core analysis and logging calculation
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