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Fig. 1 Location of the oil fields and key
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Fig. 2 Gas chromatogram of saturated hydrocarbon
from the crude oils in Well Fu §
(a) 4 534 ~4 540 m, JR#H; (b) 4 640 ~ 4 645 m, [RiM1.
(a) 4 534 ~4 540 m, crude oil; (b) 4 640 ~4 645 m, crude oil.
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BRIEMGRESN, RMmPERN HRERNEE
BB, i B BT (Pr) HUARKE (Ph) B& &5 — s 3,
H - Pr/ nCi M1 Ph/ nCis H{E 2 5U7E 0. 44 F1 0. 31
Zc4s ,Pr/Ph tL{EYHE 1.5 &2 . 8RR EH Rk
Pr/Ph W{E 58 5 HRMAER, BT RMAKR
JEnZE 3 LU b, 58 5 HEMIA 2 RE .

1.3 R &EWiREWEFIE

BSH=ZBRBWEFRHEY RSV SHES
DFHA () ZEHEA DR ——REHES K
FERER, EERTHMNES, MA, AMUCsE
HHESEE, ¢ BEHSRNSEORE (B 3a);
()M HEPLL Co BIBE R E, Cor H%E .Cs HiIBE
FEEM; Q)= PL Co. Co F C Ky
F, CoZRWHEEFEM, Cs =HFHHESTES Cu
PUsF s Se A A Y (B 3b) 5 (4) AIFBHEEEH Ts .CaoTs
Ml Coo HHEES S BRANGE, HP Ts/Tm HLIEKTF
2.0, CasTs/ Coo ZELEHI LB HIESN 0.5 2245 (5)
ILeELT R B- BAE Doe S BHK.

AKX —SRFMEYIREY S B 5 IR
FFEBKER (K 3e FIE 30) . (1) B RFHTH
BAEBEMMSEG R B- 1 My, X MLEY
B RBUKTUBRFF SRR EY ; (2) JRilP Ts. CoTs,
Co EHFER S BRK; 3) “BREMPEARSA
EHESIBE; (4) 8P LL Cis. Co 848 RE, Co 857
HEBMK

BT RIEMAEYFEWIAR SR 5 HRHE N
B B AW (B 3g F1E 3h) . (1) ZE =R BEGEAY 5378 b
PA Cis F1 Coo K, HALBREA IR HR S 81K, X
HRREEIWX AT R WA BIRES ", 5
B S HEMB B AR (2)Ts.CoTs FRHA BT R
5 M (3) BARAMSEL B- % b,
BS HRMEAR; (4) S5 BHLA Coo HLIM HS SN
BEHES SN E, T Cor . Cos N B A HESS SE &
B BEM, LHE Gy B MEH S S ER.
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aaa-20S RIS BEE (K 3a), apfp WA KM &
BOZ#8117T aca20R MBI S HE, HP Con Bk
20S/(208S +20R) HEBZ£iEF 0.45 AL, BB/
(ac + BR) LA RTE0.55 U b, KERMEZLRE
T 5 2 AU JFUH .

=, FR6OiE - BusathrRy, e B EESE
FEE(MPI) ¥R 0. 78, ¥ H8 MP1 LL{ES R Z[RIFIXK
RO A, X R A Y T A R
5154 0. 87% , R AR . T H, K AIHHE
B TR T BB B S B R 4 S 5 AR 0. 1% M,
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Fig. 3 Mass chromatogram of steranes (m/z 217) and terpanes ( m/ z 191) of saturated hydrocarbons from crude oils and extract of source rock
in Well Fu 5
aflb. ZFFRFEM:; c Md ZBRBEE; e ML BB FEEM; g M h. HAED EEM

a and b. Triassic-derived oil; ¢ and d. Triassic source rock; e and f. typical Permian-derived oil; g and h. typical Jurassic-derived oil.
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1 FREMNRBEANREE IE.FT% [/J\ Ca iﬁk&i ngE C2 Eﬁk&i E%ﬁ
Table 1 Abundance of organic matter in di‘fferent source rocks 1&[3 6.9, 14] —ﬂﬁ%)}] Eﬁk t{;é EKJ—:F‘E 'ﬁﬁ-mﬁ%m{:—r
ma  RER EEMS ROPEA RN BRATSAR. BEHSEERA IR T
Jis 0.95(33) 1.59(22)  0.30(6) 0.211(6) BERITTYNRERS, Mty yBRteEeaflT
Jib 1.82(53) 2.99(21)  0.30(19)  0.202(12) SRR EHES AL EHES RS ENERIRN
T:-s 1.92(43) 5.40(27) 0.65(22) 0.435(19) TEBZ =BZRNRS 2 LIS A YL ESRIE M

P:p 2.83(106)  13.72(95) 1.70(63) 0. 925(60) B FEERRES,

W ST MR =BRZEAMBYPRME HLL Co BN

KIGHATEYIR SV ERB AR =B R
BRHRAHM, AV S B 1. 2% ~ 12% Z18), #
RAESEE IE 2 ~50 mg/g Z M), SHEEAE 140 ~
520 mg/g 22 6], LA T B LR £,

2.2 RiBERBE

BREMBIETAEEIH B1I0HEH1)=F&
REBREREBBIR tu —BTE 440 TG, AV
BEYHHEALERT 5%, SRARSEN 0.6% ~
0. 7% M FEEES CPI{ERE 1.33 ~1.35 Z 0 A4
%*}]QJL:\%EP 208 P’Qﬁ!&iﬁ"’@ﬁﬁ? , Co gﬁﬁ 208/
(20S +20R) HL{HH 0. 32 ~ 0. 33, BRI 540 FK
BBaHE, BsHMB11#H (B1) =BFRLKE9
F B 10 FH BRI 500 ~ 800 m, 12TR 0 BB 1
n, HPEFRARFNRCOKT 0.70% , #ME to. 7E
445 CU |k, WAREIKFHEESEABCER
B & , 8%5¢ 20S/(20S +20R) HL{HTE 0.4 &4, AR
RS BECHESE, BB/ (aa +BR) HEHMEFE 0.4
ML E, FBEIEREE MPI £ 0. 54 24, MR
HEMBDTE 0. 7% U L, REBRFEXDIRBERER
B, BESH . B 1 HEERE, =8 FREEBMK
&, ZREMPETIE 8 ~ 10 km, BREASHRAEE
.2 AL R KEMIELRE.

2.3 BREEEVIREWEIE

HABMEXKE—BHR. ZBENKD RRERE
HEVEVIREY SRR, FERREA S
WRFEYR SN REARE, BREERE
5o

BREMPEILEAIET =& R KRB A MEY &
ROMRERNFAREH S ]RGS, £58
AR E S (B 3c), X—FEHES — B RFKY
AWRANERXHIZ—, EFHLET =& R EEE

HiFlkS 88K, —ERRTAEFANTEHS
ﬁ[],d, 6,7,13] °

RE FEREBRTAEHSL, B

F(50% ~80% ),Cr B S HOER, ¥F 43
20% ~30% ,Ti Cas 8950 B AR, £EEZKT Cy
Bipe, R 5% ~15% . %RkZ REREBRADREL
Cao 85E 0 FE, 1B Co HI Cos S AR & BEVRAG, EH
B Cr SN SREKT Cs S, B RRE
BAJEEBE A, iR RN & b E’Jﬁﬂ‘ﬁ%
PL Cas Fl Co Bife EBS" HEHEHEZEMHEAR
%, Co $ %X Cos BifEH—A8, C» B ZER
K, X5 =BRZREATEARE,

=B FRBEAMEY D ERSA (K 3d) &
B, hREENFIER, LieRE N REE K,
CNIHEHETSEEN Ts Ml CoTs, XthESHKST
R _BRBEAERIAWEEENZ —. =B8R
BEETs WSBEHURKT Tm WSE, Ts/Tm HEK
T 1.5,CTs/Co BAELLENMAE 0.5 L E; —BRE
A Ts/Tm LWEE/PNF 1;45k% RIEHE A Ts/Tm
{HiT/NTF 1. Ts Fl CooTs B Jy 5 A B E TR
EREAXC BRAFE=BAKFEARBER
K, T Ts 1 C2oTs ZI AR FH ,iXFKH Ts Al CTs 1k
BRGNS 5E SKHT BB S TR R,
58 FEHAMEUHX, ZEBAKRAEFPEEN Ts
FCoTs SEFAWEH S SRILRIRE, HAEVRG
MTFEERLTY. STEVNERARERIERRN
TR AT, AT RA, TR AEARIT & &
MR T RERAAVUE SRR,

Wi, =BRRBEMBEYSHLEMEL
MB-H b, M_BRARBAES MK
B-#A% hee, HEBRERE T =BARKRES, k%
RRRBREDNILF A MS e B- 38 Mot
kel B- A M GFEFBHNTREM .S
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TFRUK —2 BUK R -0 M e B- $1 8
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BRENGRE REHEAMEY U LS B HN A FRE
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3 s - EIhH TR
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MARFFEMFEBRKER, ME=ZFRREWEAEH
BYTomHEe, RABNNERET=FRER

ey
HAo

8.0
6.0}
-
& ao0p
[-%
A B N
0 e o
- ~N—
0.0 . . — : .
-35 33 31 -29 27 25 -23
2MBREHHE “A” 5°C (%)
4.0 x
© o
A
A
30} o
B
& x
= 20 A

04 0.6 0.8 1.0
C,,Ts/C,, BHi

B
e
O 04t x
[_m; X
&) A
0.2
+-Qo
C x
o0
00 BB | | - - -
0.0 0.2 0.4 0.6 0.8 1.0

3.1 RxREIGIEARTLE

BSHEZB2RWEFHIEMHY §°C HTHE
-31%okti; “EBARBREAMEYR 6 C HE
~31.5%0 ~ —27. 5% 28], BIE O] LAXTEE (B 4a),
AR AT RIEMWM4ATH 6°C H— B -27. 0%0
oA, St X HoAh 253 pk B R SR v ) Sy AHL,
RZ RIZEEMBEYH 6°C (H—M7E - 28. 0%0 ~
—24. 5%0Z 8], WEZR AR TH H A& R IR 2 ThEk
ELREE, 6°CHKT -25. 5% — MK, 1N
RIEMARBEMNE, & 8°C {HAE2 2%0 ~ 3%,
AP LUK ENRARRAS, #ERBE AGRE .
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Fig. 4 Cross plots of oil to source rock correlation
A “BFRFEEMEAM: B Z&RBEARREM; C KPP REBEAREM. THKE, & RBREL AR EHE S ERERy
BREHES.BLE m/2 217 HREEHEE L, Ba-Cr BHESILZ 20R W BEE KA. HF Ba-Co HHE 52 20S Hl 20R 4y
B4 «BB-Cx S AL S 52 20R RHZAKWIIE , GOMS FHT R EEM EN AR IR, U E - BRREAREMEH SRS R
PEET off-Co RIBHLE 20R MIZKRAYHE FEHUENETRERT.
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TEARRMET R U KLE S HEME N AR
M,RBERA O, B 5 H =8 R
£ 8°C [HH AR RIRMK 6%0 ~ T%0, LLART RIF
M RGP RBEREHMRWAK 3%0 ~ 6%, B, B S
H=BRMBEFHEBMART]ERETARRLEFTK
BRIREE.

HE/REW _—BRFEMEMH 6°CHE—RE
—29%0 ~ —33%ZJH] ¥, AKX —FRIFHBA
Fspe-e . B 5 H =B 7R R 2 TR R L 2 20 AR
5-&ZFEMEAMEMY, MES-ERN=8BFRE
FE AR 6°C {H ( -28%0 ~ —33%0) BRI LAXYT
H (B 4a) , B, BRIFEAZER T B FIWX 3 4 SR
EXRET_BRALE=ZBRRRS, HHERES
HAEDREMERRKER, HHEXFA R
IR TH SRR

3.2 ERRIBHRIBHITLE

=BFM_FREZEWSH Pr/Ph LLEME, —
BELS~2.52ZR(CHBRABMK L) BS5SH =8
ZRJFM Pr/Ph HL{EISTE 1. S &£, HEeibums b —5
HE(EH2), 5=BFR. _BREFEA KHHN R
WAL, {HBATRED RIEmFARE SRy
(—B7E2.5~6.0 Z[E], B 4a), H5h, B 5 H R
th2k 7 RS A X T IE M e 1R Y oF BE . b g R
BIRP R IR R, THEHSEARXT T nCs IEH5EE
HWEELEREHABRIE N O0.31,MEHEMKTO0.1),
ZHH PR M RE AR,

3.3 £MWEREWX

BSH=BRFRHEYREYHIAIFES=
BRREAEHBY oM. (1) WEYSHNES
EHe B B, TR B e i A AR (B 3a FIE
3c), 5B RKT RJAM (B 3e f1AE 3g) MRA
Z5HE (H 4b); (2) HEFINE S Ts. CuoTs
Coo HHEZES: (B 3b MIE 3d), M_BRBRT AR
(8 3f) X5 E BRI, kP RERS MR
(B 3h) HEB KA LR (B 4c); 3) HEMD i
REREE (B 3b f1E 3d), M &R (B 31)
FEEAMBRYMDER S EHRE, kP REMH
(E 3h) FETEE 3R P b N LF A D s (B
4d); (4) B 5 H=F R M =R 02K T
“BREM, WHE ST ZBEHMAR (E 3b. B 3f
I 3h), B, YRS IEXT LR, B 5 3
—BRRFMERETE SR I N =8FRRFEE,

(21 mRepdE, #/EIT. PRMBSBRCGEZS)

HRME BEANEE s H =B RMEPHE
W BB , R FEIRL B AR YR EWH S
HIBRAL A 5 =B R B RAREY AL, T
572 R AR T G IR A iR B AR L SR 2
RK, R XL FHR BT =2 RBEA,
SBARBAEEBRELDHIZ, Hiw
31 B S I AT T3 O ER AL AR T W RE A
R, ROCHHEAE SZE R = &R MED RS
R—EBERFAERBMTH SR, mWHRE
AT LA A — 231 R S0 A BT AR, XL
Hi S IR P R B R A T A EEME X

EAAHE AEHE RRA LG T
A2 0T 5 o RS R AU B o AR T
PARBAHF Y, A A TE SIS,
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The discovery and significance of the crude oils derived from Triassic source rocks
in the Junggar Basin

CHEN Jian-ping" %3, LIANG Di-gang'?, WANG Xu-long', DENG Chun-ping"?,
JIN Tao*, XIANG Shu-zheng*, LIU Hong-wei*
(1. Research Institute of Petroleum Exploration and Development, PetroChina, Beijing 100083, China; 2. Key Laboratory of Petroleum
Geochemistry of CNPC, Beijing 100083, China; 3. Key Laboratory of Coal Resources, Ministry of Education, China, Beijing 100083,
China; 4. Xinjiang Oil Field Company of PetroChina, Karamay 834000, China)

Abstract: It is the first discovery of the crude oils derived from Triassic source rocks in the Junggar Basin. The
geochemical characteristics of the oils differ from those of the oils derived from Carboniferous, Permian and Jurassic
source rocks in the basin. The Triassic-derived oils are mature crude oil with a normal density and viscosity,
and are dominated by over 80% of saturated hydrocarbons. The oils are rich in isoprenoids, with Pr/Ph
ratios around 1.0, and are isotopically light, with 8C values generally around —31%o, are characteristically
rich in diasteranes, Ts, Cx»Ts, Ci diahopane, and have a low content of P-carotane and gammacerane. These
biomarker features of the oils are similar to those of Triassic extracts, and are different from those of Permian and
Jurassic extracts, which indicates the oils are derived from Triassic source rocks. The comparison of TOC content
and the genetic potential of Triassic source rock with those of the Permian and Jurassic source rocks indicates that
Triassic is a set of good and important source rock, with high hydrocarbon generating potential. The discovery of

Triassic-derived oils has an important significance for petroleum exploration in the Junggar basin.

Key words: Triassic; crude oil; source rock; biomarker; geochemistry; Junggar Basin
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