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Abstract: Shale oil and gas exploration and development in China makes substantive progress, and is likely to be an important
successor for oil and gas resources in the future. And the key to improve the drilling encounter rate and oil and gas yield of shale
oil is prediction and evaluation of sweet spot.In this paper, taking the 5th organic-matter-rich interval (ORI 5) in the third
Member of the Paleogene Hetaoyuan Formation in the Biyang Depression, the key performance indicators are applied to map
out sweet spots across the deep depression by comprehensive analysis of various geophysical and geochemical methods. The key
indicators are based on a limited number of shale properties, such as lithofacies, oil content, reservoir conditions, and forma-
tion pressure. The results show that: (1) The content of brittle minerals is generally larger than 50% ., and the calcareous

shales and argillaceous shales with silty shales interlayers are advantageous lithofacies for shale oil storage; (2) The indexes of
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OSI values =200 mg/g TOC and AS, values <<—2 mg/g Rock indicate the higher content of free shale oil; (3) The interlayer
is mainly developed in the periphery of the deep depression, and microfracture is more developed in the derived fracture con-
trolled zones and overlapping areas controlled by faults; (4) Overpressure may have greater impact on the small scale migration
and enrichment of shale oil; (5) Shale reservoirs are evaluated based on threshold values of various indicators, and three types

of sweet spots are predicted. This paper provides a valid example for comprehensive evaluation and identification of continental

shale oil sweet spots using multi-parameters, and has important practical significance for guiding the shale oil exploration.
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Fig.3 The TOC contents isoline (a), OSI values isoline (b), AS, values isoline (¢), and formation pressure isoline (d) of

ORI 5 in Biyang Depression
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Fig.4 Lithofacies(a) and fracture distribution(b) of ORI 5 in Biyang Depression
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Fig.5 The brittle mineral contents isoline(a) and interlayer thickness isoline(b) of ORI 5 in Biyang Depression
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Table 1 Sweet spot evaluation of ORI 5 in Biyang Depression
Eisg i 1 S X I 2&8 S X M ZEH A X
TR AR £ (mg/g TOC) =300 =300 =200
A f14& 218 (mg/g Rock) <—4.0 <—4.0 <—2.0
2R R 1.28~1.32 >1.28 >1.20
e J2 R HE (m) >2 >2 <2
W5k RE NEE ~RE
et 4 (o) 63~67 63~67 =60
Eeyii! TR 5 DU TR B BUA TR B
N Clmmsn fix TRE A FARE — BB B, Ro — e AN 1.3%

[t & 5>60%
[ IkrEEE2m
L 4 £ %120
ElAS,<—2.() mg/g Rock
[=10s1>200 mg/g TOC
EEY =S
L1 MK

B8 A A R X T

Fig.8 Shale oil sweet spot predication

1.28~1.32, W AR KPP0 A /s i IX B 8E R F
U A A F I % R 4% L DT 1 56 i 5 BB ).
J2 R B X B iR Rn s s (B R A R 25
AR X W& 2 8 5 5 (18 3b~3d) . Tl B354 J . B364
FERI B163 J X b )22 F 3 A 1,28~ 1,32, 5% i 6 A
BN 446.06~494.93 mg/g TOC, At ZEHE N
—4.91~—8.6 mg/g Rock, [a] I} iZ X f8 ke |2 % & . %
FH R AT BB X L5 i fHE B 32 B R B 1 52 e B K

SRR e R R A (D) AR
S K, T R L 3 R AR A i — o BB
B (Bradley,1975; Sharp,1983);(2) T B& AR [ fift 1%,
S | RS PR RELHG s R R R R v R SRR AL BR R
F1 o — PR A AE B B (Bredehoeft et al.,1994) 5
(3) M8 ] B R A9 ) ot 17 7 R 46 2 A FLBR i i 2
Ji¥EIN (Berry, 1973) . 3 BH M1 56 4% Bk [ 41 i AL L
W B LR A L BB I A A R e b s kB B
T4 385 1 7 S oh A R B A8 S % TR (B 38 PR 4§, 2005) &

FE B BORS - W Bot K AE F RS BB 1 fR K R T R AR
ok it A PR J I A AN W 2 A AL 34 b )22 R )
b2 He 77V T8 53 A0 5 A HILTT O TR R R AL
AR HEAR — (& 3a,3d,7d) , 3% 26 B4 8 B TR
58 A LT AR R YA G
3.5 MEHBEEHAREETN

SN ST IR DUA IR A X PR FR o (B
45,2015 40 A BESE . 2015) AR UG V8 0L A & il v L )2
FE 77 VAR T )2 B R EE T % TEMe v
FA R AE B & AR 5 5 0UH 2 UA T
A A X HEAT FI. L OSI {8 K 200 mg/g TOC,
AS, fH/N T —2.0 mg/g Rock. Mt # ¥ & & KT
60 % HBJETE S BECR T 1.2 4E it S K a3 6
SESEOG T I AR A iz S o T 23t A X
BTSRRI 2R R T 2 m B T2t
B Y R A SR LA I e 2 TR =2 m i 2 4%
RE N X GR D,

AT 25 T - 1 A an 1 8 . I 2 A X
{3 F B103-B354 S — 7, Hiib 2 1 R A0 21,20, i
PEA ) it 60 %0, OSIE KT 200 mg/g TOC.AS,
{EAIR T —2.0 mg/ g Rock, 5 A LUK BT 5 4 28 EAEIZ X
SR 2B B E DL C2 R B364 Sk o i TR
XFIEL B270 A1 B163 J- 2y o0 ATIZE it s X I AR T2
AIX OSI i K T 300 mg/g TOC, AS, {H H — 6.0~
—4.0 mg/g Rock, #J2 1 J1 RECH 1.28~1.32, e tEw™
Pl 6326 ~67% MNERE IZIRERT 2 m;
[I26%H A X OSI {8 K T 300 mg/g TOC, AS, KT
—4.0 mg/g Rock, HJZ & 1 REOK T 128, Mo ¥ &%
R 63%6~67%,)ZEHERT2 m,

(D WABHTMBE 5 = 0T J2 W PE 67 1 5 3 3l R
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M TRAR T Bk R b BR 1k 2 ER R 0 DA T T A X LR A TR 3649

T 50 %0 55 AH LAWK 5 DL FORG -+ 5T DU e 0 Ji 0T
R R TUE R AE 1 O 5 A AR B R R 25 (E
TR 1 5 YH AR R i 5038 s v U S A DA L
J L 1) U2 T 1 e A DX A — 3

(2) G 3 ARG KA X, H b 2445 1l 1 A
B S KR A W R X s O R LR 2
FEEHERMXJE . HE RSB EA 1,01~
1,40, 18 FE 5 & A LI 00 A 0 25 DA 56 L X6 0L
TR B35 S AV A R AR

(3) LA it Fnds £k F 200 mg/g TOC, H H
B2EME/NT —2.0 mg/g Rock e tE#w ¥ & & KT+
60% HLEEHBEBRT 1.2 fE R S50 T,
G55 R M BE NI 2 R B R X DU A
MUK HEATEEA VRN K43, 00 3 28T A X
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