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Abstract: Under the stable geological condition of the basin, hydrocarbons (oil and gas) are affected by the “geological
chromatography effect” in the processes of their migration and accumulation. Therefore, the regular variations of physical
and chemical indicators of hydrocarbons can be used to track the migration direction of oil and gas. Based on the detailed
comparative analysis of oil-source of crude oil from the Jurassic Badaowan Formation and the study of precise distribution
characteristics of hydrocarbons in the Baijiahai High of the Junggar Basin, we have studied the migration characteristics of
hydrocarbons in the Badaowan Formation and have made a comparative analysis of various tracing parameters, including
biomarkers, carbon isotopes of saturated hydrocarbons, contents of saturated hydrocarbons, and infrared spectral ratios for
clarifying accuracies and applicable conditions of those parameters, by comprehensively utilizing various geochemical
methods for analyzing physical properties of the formation water and crude oil. The results show that one type of crude oil
(Type I) mainly distributed in the western part of the Baijiahai High was primarily sourced from the Permian hydrocarbon
source rocks in the Dongdaohaizi Sag through the main vertical conducting pathway system provided by the Dongdaohaizi

faults. Another type of crude oil ( Type II) , distributed in the eastern part of the Baijiahai High and the Fukang Slope are-
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a which is located in southern part of the Baijiahai High, was mainly sourced from the hydrocarbon source rocks of the Ju-
rassic coal-bearing stratum in the Fukang Sag through the pathway system dominated by the sand body with good connectiv-
ity in the Baijiahai High. In terms of the respective tracing parameters, the viscosity, density, and biomarker compounds
have better tracing effects for the crude oil migrated mainly through the pathway system of faults whereas the biomarkers,
carbon isotope of saturated hydrocarbon, viscosity and density of crude oil, and saturated hydrocarbon content can be used
to availably indicate the migration direction of hydrocarbons migrated mainly through the pathway system of the sand body.
At the same time, the formation water is a good parameter to indicate the sealing capability of the fault and the connectivity

of the underground sand body. However, the infrared spectrum ratios have no ideal effect for tracing the migration direc-

tion of hydrocarbons through both pathway systems.
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Fig. 1 The location of the Baijiahai High in the Junggar Basin, China (a) and the structure outline

map of the Junggar Basin (b)
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Fig. 2 Profiles of the tectonic evolution of the Baijiahai High
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Fig. 5 Terpane distribution characteristics of the hydrocarbon source rocks in the Cainan Oil Field
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Table 2 The physical property of the crude oil from the Jurassic Badaowan Formation in the Baijiahai High

I 5 ¥ 35 ¥ 39 ¥ 514 17 ¥ 34 ¥ 31 ¥ 19 ¥ 137 ¥ 8 ¥ 26
AL B 2 .

BRE/ (g/em’) 0.811 0.8417 0. 8558 0.8392
FHPE(50 °C )/ (mPa-s) 2.24 6.59 14. 46 8.77

0. 861 0. 8539
16.75 11.89 9.5 4.56 7.86 8.25

0. 8223 0. 8242 0. 8398 0. 8568




22111100021001 086 Fr4i 3. fbd
120 TRER LA I R B T A 20 4 W —— D W8S K 2 b 11 0 T T 2 2R /N R 9 2 9 5

SN SRR U AR G2 RS, 5 T SO IR — B
MR 137 % 8 JERIE 26 JE3 8L T A &
TE SR IE T 2 X R 32 S R T U DR 7 T
OESE S S S B =i s B R VAR S
WA RK2ZER, AT 0.81~0.86 26, {H 2% A
5 R A0 A R B ) G A — B, W E R 34 IR Ab B
B KA, AR5 AR 1) PH 32 Wi A8 /N W AE 137 % 8
FUR 26 I 00 H BT A0 S B a3,

7 ik

TELE G o0 F 5 R St 25 28 % o A R AR
AHERE b B 5 AR [R] B ol U S R R T & Rl R
ER 2 Hus I SR, SRR N B — s AT 2
BORZEBOR, G iz MR B, AR B /R B 2
WA AN TR B B PV L 3 e o0 A AT A A 5 XD
T A REAE SR B 8 AR IS T A5 R 25

(1) T 203 6 A e U8 — & R WA ke TR
A, EEOR A ARGE T MR A AR SR
PO DX A 2R 20 2 B0 RO g T T 2 Y 3 1)
AR AR E R AR s 82 . KR 2R
DA R A H 5™k 2R U T B9 TR T MRS AY
CERAMMEIE NI, R X WERIFAR T,
MR EE U AR S T,

(2) 1128 i =5 200 A £ 1 21 ke 1Y AR XA
S I F B [11 o 1 B T AR S [X | P 5T e 1 XA
AR EE TR AR O S R AL
B EEYEL R R B RO R R TR R A X
I A 32 B R, A I O BLRE MR

(3) LAWTJZ o 3 2 5 A R B i 3 )2 T 5
R U R R AR W B S A S W ok R BRIOCR B
b, T HAt 2 Bk T % S0 IR BT L B, N AR
VAW O 2 R MR RS B, LRl
Tk R R b, AR S A Y (IR E =
B0) A A B [R] 07 3% | i I 28 BE AN R LA KA A
1 T B M AR R Il s RS T 1]

(4) BLLLAN G Lo &, TC il o2 16 B0 M i 5 1k
R W R B R R b A Rk i o — P
FLo HUJZIK B IRANBE B4R /8 JsUih 932 78 07 1), {H
HIAT LAAR B 3 4% 75 W J2= 00 5 PR D R D A Y 3
R — AR A R B S

g AMtyrghaNd Bhm LR H X
A EFEF) R EFRAME & F A AT LI

FEEHEWEFTEZL

S Z Xk (References) :

Braathen A, Tveranger J, Fossen H, Skar T, Cardozo N, Semshaug S E,
Bastesen E, Sverdrup E. 2009. Fault facies and its application to
sandstone reservoirs. AAPG Bulletin, 93(7) : 891-917

England W A, Mackenzie A S, Mann D M, Quigley T M. 1987. The
movement and entrapment of petroleum fluids in the subsurface.
Journal of the Geological Society, 144(2) . 327-347

George S C, Boreham C J, Minifie S A, Teerman S C. 2002. The effect
of minor to moderate biodegradation on C5 to Cy hydrocarbons in
crude oil. Organic Geochemistry, 33(12) : 1293-1317

Hanson A D, Zhang S C, Moldowan J M, Liang D G, Zhang B M.
2000. Molecular organic geochemistry of the Tarim basin, Northwest
China. AAPG Bulletin, 84(8): 1109-1128

Hao F, Zhou X H, Zhu Y M, Bao X H, Yang Y Y. 2009. Charging of
the Neogene Penglai 19-3 field, Bohai Bay basin, China: Oil accu-
mulation in a young trap in an active fault zone. AAPG Bulletin, 93
(2): 155-179

Li D, He D F, Santosh M, Ma D L, Tang J Y. 2015. Tectonic frame-
work of the northern Junggar Basin part | : The eastern Luliang up-
lift and its link with the East Junggar terrane. Gondwana Research,
27(3): 1089-1109

Liu L F, Kang Y S. 1999. Study on secondary migration of hydrocarbons
in Tazhong area of Tarim Basin in terms of carbazole compounds.
Chinese Journal of Geochemistry, 18(2): 97-103

Masterson W D, Dzou L I P, Holba A G, Fincannon A L, Ellis L.
2001. Evidence for biodegradation and evaporative fractionation in
West Sak, Kuparuk and Prudhoe Bay field areas, North Slope,
Alaska. Organic Geochemistry, 32(3) : 411-441

Qiao J Q, Liu L F, Shang X Q. 2020. Deposition conditions of the Ju-
rassic lacustrine source rocks in the East Fukang Sag, Junggar Ba-
sin, NW China: Evidence from major and trace elements. Geolog-
ical Journal, 55(7): 4936-4953

Stahl W J, Carey Jr B D. 1975. Source-rock identification by isotope an-
alyses of natural gases from fields in the Val Verde and Delaware ba-
sins, West Texas. Chemical Geology, 16(4) . 257-267

Tan H B, Rao W B, MaHZ, ChenJS, Li T W. 2011. Hydrogen, oxy-
gen, helium and strontium isotopic constraints on the formation of
oilfield waters in the western Qaidam Basin, China. Journal of Asian
Earth Sciences, 40(2) : 651-660

Yang X F, He D F, Wang Q C, Tang Y. 2012. Tectonostratigraphic e-
volution of the Carboniferous arc-related basin in the East Junggar
Basin, Northwest China: Insights into its link with the subduction
process. Gondwana Research, 22(3-4) . 1030-1046

Zhang S C, Hanson A D, Moldowan ] M, Graham S A, Liang D G,
Chang E, Fago F. 2000a. Paleozoic oil-source rock correlations in
the Tarim basin, NW China. Organic Geochemistry, 31(4) . 273
-286

Zhang S C, Moldowan J M, Bian L Z, Zhang B M, Zhang L P. 2000b.
Biological and molecular geochemical evidence for dinoflagellate an-
cestors in the Upper Sinian-Cambrian. Acta Geologica Sinica, 74
(4): 740-747

BiEaE, B3 RS, BB, fI3CHE, RiEE. 2017, AL
AR AU AR B ¥ R Z 5T, ST, 63(S1) : 64-66

HE, BISCEE, BRERE, Sk U, E4 O, KERIT, ME, AR
2007. HENE K 4 1R B A s B 19 0 B BR AL 2 8 8 4R T 5T



22111100021001

W Wa T R 4R 2023,42(1)

W E AR HERELE, 37(10) : 1358-1369

Wi & 5, TEBISC, TERIH. 2005, NS IR S b AY SRR R 15 L. ML
2HTZ, 12(3) : 77-89

BROTSC, SR, TRIE S5, BRTESE, BRI A, 2011, W7 24 %% 454 X il
S 3a B MR 4 B LB 9% —— DL RN o . A Bl K 2
4R, 40(2) ; 235-239

PREET, kW, E4rde, XBFMN, MR, Wik, RZK, 7T,
2003. ¥R 2 UEIR A TR I I IR (=) —— 0 UE 0 B BT | BR
2530, AR 5 &, 30(6) . 41-44

PREET, XRFRM, RN, L4k, AREE, ¥k, 877, 2004
Fom . — AN =oAL TUBAAR, 22(S1) : 91-97

X2, BRERAER. 1994, 3 RO 7 Hb 1 Z K 44k 2 R E B A S b R
B HURERNF, 29(4) : 404-407

7, sz, BAERG. 2013, WiJR 5 HERE R 1K & B B b vk
RERFoE. R K224, 42(6) @ 996-1001

fHB%, 38, REE, BEER;. 2012, Y45 %R IR E L 5 h R is
R, E AL R, 41(1) 2 52-63

FRIE, A W], 2008, ARG IZ RS IE 2R I S Ol AURRIE. bR
4R, 82(8): 1113-1120

%%, Bebik, kXA, BLZE, AT, K. 2004, K 754
MAE A, A, 25(3): 1-10

faf 2 %. 2007. RESHMER SHAIRE. AMBESHE, 34
(2): 142-149, 201

WA, A, AR, AR, BB, 2004, FAKIE- T HIX
RARSRIRAFAE. Hral AT, 25(1) . 29-32

Ll , PEMEDT, WU, TULE, PRE 2005, AR RS

B AP, FRYE, ARAIEL, M, SRR, SRocAl. 2018, RN
IR 4 B R R Ok B S8 = T 4 0 AR T A B RO R
SR EA MR, 23(1) : 81-90

MR, BB FHRA, MR, D3CA. 2012, AKE MR- B R
e/ GE IS ALEE 2R IR T Y. PR A I R 2 E R (H R B ,
34(2);: 29-36

LS. 2012, IERE R A0 M SR b X PR 2 AR M2 S i A A
ARSI s . RITR2

LR, 1993, PR DEIVG 55 o VES R 45 Hb 19 T G k. BT S A i R
14(2): 126-132

P, KKK, DAERE, mIRK, Rz, 2014a. i IR 200
KR SR S SR MRV S . R
33(5): 141-148

M R, BAERE, MK, R k. 2014b. BMHEX &
RTHIR AR A R A 5 . B RS TR, 14
(24): 195-202, 207

ZEW, BYLE. 2004, bR K GEORHE AR PR R BT S b T
22(3) : 304-307

XK, MBEDE, DA, 2014, B B DM SR BIF 52 (P93
Bk

BURES, Wi, ORI, KX, BT, AR, PR, BRSH, H
. 2007, KIS B B AR K TR SRR 22 30 4 b B AR b IX K
8 Be A s B A b R . R ERR A M ERELAE 37(S1) . 73
-82

L3 LB, i WG 1998, &SRS IR 5 B B AL SR,
SRR, WUk, WRAE, EEB, B dbnt. A Tolk R
., 3-25

TeERBL. 2017, W R 430 2R T8 T 1 R 0 — 28 % i A0 B0 4% 1
Whge. WiEsEfriesc. dbnt. W E AR (b))

MGEES, KR, m/RER, RS, XIEAK. 2012, FEEHFHKAT

086 FrHi 3. fbd

121

TR A AR T R R R A R A . KK A T A B
iz, 36(1): 31-40, 110

Wi, AR, REA, THGE, 2550, 2010. WA b X SOBB R
T8 R 2 M DT ——— L o M R A 0 % A HE R R
S B HLBS T, 56(1) : 51-59

WAR, XU, BIEFE, BN, BIZE. 2011, )1 76 G vh Bkl
A b2 K N 1] A5 AL REAE Bk -5 A0 AR D4R, DR AE i, 29
(3): 495-502

WFR, KL, K, RAL, FFE. 2012, i IR 4 1 51X b
EOK SR SAE. AT, 34(1) : 36-39

THRFR, WiE e, RUEA, KA. 2012, [ MR - B R X
TR R AP AT, KITKS 2R (A RR R
BT, 9(1): 46-49

TR, il R, AESEMR, BEE, SR, 2005, e 5k TR IFwE G
2 RERIM ST IR AR A FARE . B, 50(2) : 176-
182

SR R BT OHSEE. 2011, ME R A IR R
SRR S R B g KV R R (A RBIE M) L 8
(1): 55-57

R EHE, R, MRE, EIRE, AT 2012, WIS R A K
R D R BRI K A M. R AR, 34(2) .
171-175

FALA, AW, E4ide, MILF, PRBi. 2005. MR 204 & 1k
S A SR MERER, 26(3) 1 217-222

R, XNEFR, mBEK, TAEHE, 2 —. 2014, MEE/REH A K
T A = T A A A AR AE S BB R B EER Y
TR, 14(17): 32-39

MAE, Bk, g4, WARR, R, 2004, ML 4 PG A
WA BRI, HTRHE R, 23(4) 2 64-70

AR BE. 1959 HEE K HLAY AR ER. MBI, 19(2) : 49-59

BEEE, KRR, RIER, Sk, 1999, RO HRAERAEEN
KA S A, A S KRR, 20(1) : 15-19

BIE R, 2000. 1EFRIARD ) B i R G 2 0 T3 BSR4 S R 11
B 5. AR 577 &, 27(4) . 102-105

. 1997, AREMPGYD = Vb U B A IS AL b BR R 2 R AE X X
PACHL T, 11(4) : 540-545

WKEm, Tk, U, BLAE, R, Ak, R, K
2019. ERE R 74t 1 500 ™ R 1Y A Ak FR b JOT 45 F 5 R TR A A
Hi2£RTZ%, 26(1) : 149-164

T30, M, . 20130 SR 4 b R HE T o R BT R B
S SR ) 0 A S LT A B R R S T, 59
(3): 489-500

BN, K, MR, PEE, TEM. 2011 [N E- B AR
P =T — Bl MR B oE . A S T2, 25(6): 19

-22
BEFT. 1979, i 1S 7R 8 Hb PR RS O T B A R R AE . A I R S T
(2): 18-26

B, KA, MU, B, X506, 2009. AR M KRR
RHE R 2 ARG T, HURIE T, 55(2) ¢ 215-224
HAT, EHIE, BPM, RBEE, ik XA, 2000, BEG 0 EE IR
HFENE . FEK A A Se-Nd [ IR . HhBRBL 2 — i [
KA, 25(2) : 179-185

KW, e, XL, SKSCIE. 2007, f%)2 [ 4 7 i A B[] 4 2 i
MR FIMREBERRE. KA T, 027(009) ; 24-27

(AXFRERE:NE,PFB;RLFKL KNEF)



