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Abstract: The third member of Oligocene Hetaoyuan Formation ( EA;) in Biyang Sag of Nanxiang Basin is the
first strata in which a breakthrough for continental shale oil exploration is made, but scale development has not

been realized due to a variety of factors. In order to reveal the target zone of shale oil exploration and development
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of the third member of Hetaoyuan Formation in the central deep sag zone of Biyang Sag, a case study on the
cored interval of the Il submember of the third member of Hetaoyuan Formation ( Eh}) from shale oil risk explo-
ration well YYY1 is carried out. Systematic studies on the lithofacies types and the characteristics of shale oil
enrichment intervals of the cored interval of Eh; are carried out and the shale oil enrichment pattern and preferred
target layers of shale oil exploration and development are defined by taking full advantage of the results of field
analysis and combining with previous research results. The findings have shown that seven lithofacies types, i.e.
organic laminar mixed shale, organic-rich laminar mixed shale, organic laminar felsic shale, organic-rich laminar
felsic shale, organic layered felsic shale and organic massive argillaceous siltstone/siltstone,, organic massive fine
sandstone, are developed in the middle—lower interval of EA] of well YYY1. Eight shale oil enrichment intervals are
identified according to two key parameters of free hydrocarbon (S,) and oil saturation index ( OSI) and
combining with the total porosity of nuclear magnetic logging. The thickness of a single shale oil enrichment interval is
5-20 m and the total thickness is 81 m. The shale oil enrichment intervals developed in the middle interval of
Eh; are all controlled by both in-situ retention hydrocarbon and migration hydrocarbon from the adjacent high
TOC layer, with two enrichment patterns: source —reservoir integration and source —reservoir coexistence. The
shale oil enrichment intervals developed in the lower interval of Eh] are all controlled by in-situ retention
hydrocarbon, with source —reservoir integration enrichment pattern. The shale oil enrichment interval in the middle
interval is defined the preferred target interval for shale oil exploration and development in EA] in the central deep sag
zone of Biyang Sag. This provides an important basis for shale oil exploration and development in Biyang Sag.

Key words: shale oil; enrichment pattern; the I submember of the third member of Hetaoyuan Formation;

Biyang Sag; Nanxiang Basin
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Fig.3  Evaluation of shale oil enrichment intervals in Eh] of well YYY1 in Biyang Sag, Nanxiang Basin

)ERANEEZMTE =M TE 4 /NZHDO/N
JEHER RN T2 892~2 897 m, JEEUN 5 m,
TR E AT BUZRIR A 5 0T R A LS
JEREIETRTUA , TOC F N 1.1% ~2.5% , ¥
1.8%(n=7);S, M2.6~6.2 mg/g, ¥ N 4.1 mg/g
(n=17) ;08I 7 145~372 mg/g, V-4 241 mg/g
(n=7) ;R BALBRE F 2N T 4.3%~9.5%,
V7 1%, (6)BANTEERBAMTZ =T
4 /NZHQ/NZ R EE L IREA T 2 915~2 921 m,
JEEEHR 6 m, FE R EAVRSUZRIR G 0T %
FAPURSUZR KSR I, TOC F T 1.0% ~
2.0% , FH¥IH1.4%(n=17);S, 7 2.0~5.3 mg/g, ¥
4 4.0 mg/g(n=7) ;08 } 191 ~466 mg/g, V-HH
283 mg/g (n=7) ; B RGN H B L PR F 24 F
4.0%~9.8% , V31 1.5%. (7)%LANEEZMN T
=M FES /NZRO/NZHE, WEN T 2 944 ~
2957 m,JBEN 13 m, EENFAYRLSZIRIE
ARV & A LT S22 R K 9 5 07,
TOC HENT1.0%~2.0%,F¥ N 1.5%(n=12);
S, M 2.1~47 mg/g, FH#H 3.2 mg/g(n=12) ;08I
N 150~279 mg/g,FX58 213 mg/g(n=12) ; Bif
I B LB E F AN T 5.8% ~9.7%,F14 8.1%,
(8) /N EEEMTH = TE 5 /N2 /N

EREIREANT 2 996~3 007 m,JEfEH 11 m,
FEN AL BUZ IR G B o e\ A L
SURMRIR A Tt 00 & A LT 80 )2 R4 3 it oL
H,TOC H AN T1.0%~2.9% , F¥ R 1.6% (n=
9);S, T 2.0~4.6 mg/g, FH 3.1 mg/g(n=
9) ;08I #3160 ~249 mg/g, FJK 204 mg/g(n=
9) s G B ALBRE EEANT 4.5% ~9.6% ,F
¥17.8%.,

THh 3 Af W RE R = B 2 /NZE Y
QNEH S, FEAT 2.0~4.0 mg/g, HH T@/h
JZTOC & &, FBCRZ MM B 0SI /N T
75 mg/g, AR REIE B 0L E 52 0 T T BR AR o, I
TN UM AT B 25 DA T R L O R AR
[FI A, D S LB 2N T 4.0% ~7.0%),
3478 5.3% B8 E IR E I 8 A TR T E AR R B
ELA T Qi A0 %) 5L BB (EL A 6 B T 5 —
RIUCAMEHRIT L B T T Ua R
R B AS1T BYHF1 1 BYHF2 -3y 3E B T fi
5 TOC JZBAIAZ = T B 2 /N2 @/ )2 5L i
FFBOK S M aE B T 00 T A R R
e AE = a s st | Bt i PRI, X 02 WA FH
41 53 25 — % 0 A T B R I oK RE S B A A 5% 1
PEENE,



B i F 7
- 958 - http; // www.sysydz.net Has B

900
4 PUOBo A s AR ! ® ® N2
800 0 upE
Fefi A DT R 0 PN SR AR ) A T T AR A M o @ 312
S S VTR IE RDE 01 Sy AR )2 R Ry e JZ A 7001 ® b
TRBURRI T A 0 3 2 H v ol J2 70 £ 4 2 O A 4 9 shi

£7 R FRAAE AR 2 WA L A7 SR A — 1A, DU B
SEEMEAE— K> [, B gT R 0, Bl A h—
FAE TUR R RN AR T B HEEER I
A HLRZSAILL T RA T Rk 0 & A HLREZ
PRI TE A A HEEVE R R, Wi 5 2Z AHER A AL
AR AR 25, FAHXT 30 AL B I o i
FORBUS W 8232 5 A PL B oA Rl e &
A0TSR B DU 2 R T
AiMESEEFENE, XEWEAVLFZEAL,
[ BN I, 2950 0 & A HLURSUZ IR TS h T RA
RO 5 B HEJR 355, 5 B0 A ) i PR A A% O
iz 8% Bl 35 (%) AH X 35 A LT B e BT A R b A
Mabe RS R B R E M AL, Sl E A
HUTTSZ R TUE B S, I A BE AT HLTT=F B 1 3 K
A, BT Sk A A, R LA < & TOC B A
$2 I TOC BEii i b/ Mab A BE & Ie RN
ZHBIEBNESFEEEL NS H
TOC FHAR AT 2T TOC W8 T A )2 B e o A Al
AT S S Z B LSRR T R AR A
RIS, A FHHELS A A o e DU R R A
Jod e R 25 I A BRAE B, ARAR IR B IR 25 H (AS)
KPR UL 2 AR R DL O TR A R kR
M TTER . AS R, Ul A5 2 Br IR R HE i 2 |
Al Sl 2E . I AS B UE, DR
HRIZBA BB R TTER, UE K, 125 8 Tk B
KB T E 2 AR IR )48 )2 HA AR e A g SR 1
FARXT R B FLARS XA IR R LA/ A R 2
B L K ZBGEB , M, ke SO LA
IFLAR R J2 B ) FL AR /N 1 J2 B HE o i s B8 (B
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Fig4 T, vs. I, of small layers in Eh]
of well YYY1 in Biyang Sag, Nanxiang Basin
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T 100 mg/g VAR HATAEX B o 0 A% ) - S AL B
&, DT 43 S BT 6 PH T B A2 — T B 9 56
— GBI E B2 B KRR LD Y Rz
KA A 20 Xt I B U1 B A% = T B 0L 2 R 4
Y AS ERITE I — BT E
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T E AR IE TR RD 5/ A0 A R & A LR
PRI M D A B9 TOC & i (TOC % & ¥ /N T
1.0% , V-3 0.6% ) FAZ g D0 - LB I i 22 1y
(B2, 3) , [FEH - A LB HCR U8 B b
/DS S A AL HCRJE B D A Y S, BIR,
PI/NF 0.9 mg/g, H'5 TOC & HIEME (A 3,
Kl 5c) , & EZBA AS YIME N 0.07 mg/g, XFEH
ZE L E N EAVURSOZRIE S BT S AL
JE SRR A 0 0T S VA T B R A ML A B
ARV TR DA DA e R R BN & AL
JESUZRIEA T A 53 A WL SUZRIE & T
A KR IUE , A XK S, .0SI(E 3),8,5
TOC SEFL A St (& 5F) , X A AZ = 1 Bt
3 /N2 PR SR DU A BT 5 9 AR 2 IR 2 0 R A —
P By AR T ROUL DU S AT R A e A AR AR
HFFHE (L 6b) o

K= B4 /NZNBEE AT A E £ 2
(2892~2 897 m) H—EEAHLRLUZRIES Tt
M EAITSUZ R E T s, S, B
TOC & i g K e % (&1 3, & 51) ,AS, ¥1H
4 0.03 mg/g; 1M L EBH & A HLTESUZRIE A T
TUAF NS AP Z R BT DU S, ¥/ T
1.8 mg/g, H5 TOC & & IEM K (K 3, K 5d), %
Bt =T F Bt 4 /N2 NI HAS DA s 422 0
O AR F B2 R AR B AR R TR — R
EEAER(F 6c), Z=IFEt4 /NEZHNIEND
TUATME R (2 915~2 921 m) H—E S A HLTREL
JEARIR G 0 BT e 5 A ML SR R S i DU
AS, ¥IEN-0.01 mg/g; S, W BARRE TOC & i3
KEH S (E 3, E S, H ER&SaILERZ
RA T DU AT 8 B A ML R e B b
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mg/g, S, MMRBE TOC 5 5 13 K23 Kk (
3,1 56) s He BRI S A HLB S0 IR L 5T 505
THEEES AL ERKERIUE S, /N T
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Se), R =1F Bt 5 /NZNIEE LA TUA M E
LR VU S AR 32 IR i B R TR U — 1A
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A TUEIME )2 (2 996~3 007 m) H—E S H LR
GURARIRA TR0 |8 A VLR SUZARIR & 005
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) B A DL SUZ IR G BT 00 AT JAY & A BL
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ez R A B AR B TR A — R R
(l 6c) .
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HAR)Z (2 823~2 848 m) , HL A= R 2452 J5UL
B IR AR TOC 41242 B 48 Tkt Rl 4 o, LR
fith— PRI it A R i A A = T P B 38
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617 L b 7 A e B R A L, O B 3z
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(1) WRHM PG FE M YYYL % =1
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20 m, TUAIH R )2 BT 81 m,

(3)FE— B = B oA TCEMEEERN A
T S8 Z IR i B AR TOC 4B)2 18 B 48 i ik
L[], ELRAE — A I A A7 XU B AR
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