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Table 1 Comparison of physical properties between heavy oil of NW slope and normal crude oil

of centre part in Biyang basin.

#n | wx | DER
X R, FBRREHE| KE + | e | se | an |EES | vEs
70C 50C 35
B124-2(826-836m) 0.9391 284 .81 1211.35 34.41 14.89 0.21 184 22 169
% .E B125(547-561m) 0.9431 297.84 { [087.82 36.68 8.10 0.25 57 7 189
BQ10(306-322m) 0.9738 | 1686.04 | 9398.24 41.73 4.81 0.21 1013 24 -
B86(2195-2204m) 0.8695 14.66 - 17.50 36.00 0.12 28 44 106
i $4062(1450—-1485m) | 0.8686 1057 - 15.91 40.04 0.11 77 41 91
%\ % 54209(1748—1756m) | 0.8721 14.02 35.29 19.43 39.36 0.13 645 40 101
m; S5-10(1835-1946m) | 0.8699 4.42 7.24 10.63 21.28 0.06 57 24 85
W-4(1450-1461m) 0.8837 35.03 — 23.33 3777 028 1186 36 154

AERFATLUES: EFFEMEA S, SERRS. R0 HREMIEE. SEmME
EeBR L& BRI, A FRZER:

LA EEFEMEEE/D. H70CaH R EHE 40 ZMFPLIT, 7 280
ZIELL L, BARECER W A2 By

2EB+HAXAASE EHEMAHET 20%, MEBNEREET 34%. FGHLLE
b iifinp: - F =t

3au¥ FEREMEEREERE. B S5—10 HMIE 36% U E, MEWMPUARALE
15%., S B0 B b o 18 i ol /N 2 B

4.9 B &5 B S5-10 #5F. EHEBEMMERSHES (>36C), MEMBUAEL
24T,

TR o8 EH RMRI 0 Z3: 1T L B86. S4029 ARE., FESMELH
PR M —H, HEARNmErS EMER 20 BHXE; 2S5-10 5 W-4 7E
Yt LR EB L th A PR R E L B, XK EE S A A E AL
B, W5 EMALE. AT R I A b A A 4 /N R O T 1 e Y 3 S
UKHEELERM, EMPERETHUEYNE. SHBMRRSEEYE. Erd—ENEK
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Fig. | Comparison of the RIC featurated hydrocarbons between the normal crude oils and the heavy

oils of NW slope in Biyang basin.

F 2 WERAMETE L ih A RANIRAY A R
. Table 2 Component features of saturated hydrocarbons of heavy oils in NW slope of Biyang basin

Ef

-

Py Rz & (%) BEw BHRE ST
& ;

i % B (Rl whE| EERE R/ Co B |B-9T MR/ Cy B
URH=

B124-2 1.43 15.89 0.37 HS5=% 0.42 0.72
BxE

B125 341 14.53 0.48 "] E 0.88 1.32

BQI10 2.24 9.16 0.41 |k 1.04 5.60
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(1) ERBZEEN 1.43-3.41%, THRREHEIX 9.16—-15.89%.

(2) B /#HA0.37-048, X3TMHEEMEE, BARRETHEENHRE

() WETARBFEHBAA =Y ELH, BURFR=FN=FHEIE, HEw
RERED;

4) %55 B—9% MREB SR —HM Cy B SB 2 WAH M FEE T H 18 K 1%
K. {8 —8F bt/ C,yy BRIEWMAKEFEFR,

2. AFZ=SERAHE

MAEXEBPRE 27 EF=FERESY. HPBRTERN C,), Cu—Cy BRAS
MESEN SRV EBHEAMEHMAAREI, CXRAEESEN S 25-FEKx. 17—
28 PRI 17623, 28 MBERRK (FEHIAE BQILO HFHEMF), XEHEFEMKAE
REm R —ERERNRAFY), ST AR ENAXEMYE RS S REYRERE
RSB =

YETERBRSERL, MEEANEKR, MAKEEAEE, BEXEFENEGENTTF
RKFHITHRAITE,

RIFIKTEHFERSETEER. NZRPITUEL: =AEMMRREHLES
(= / BHIR/AN, &S 22S/22 (S+R) HEK), aERSGHER —F (GEM) LA,
{8 BQI10 Pt T3 Cyo BEMEMAE R «f-25-FELTIR LV, BRSSP HESE
Co/ Coo BEHHE L HFAEEEN. WRFEEW of-25-BEHKEEN C,) Bl (%
Coaftaf—25—FER) HHE), MK 1.063 B4 0.485, 5HBEMHESHMALEL, Hital
W, ZAEWMESNERSHRABRRKHHARIE.

F 3 ibHANMEEERPERSN K%
Table 3 Schedule of hopane parameters of heavy oils in NW of Biyang basin

KHE R I S R ERHE c 228
s C,ap/C 2 BERGH C, - Co. n22AS+ R)
B124-2 0.419 C3,>Cyy Cys 0.064 0.121
B125 0.385 Cy,>CyyCyg ©0.06 0.123
BQI10 1.063 C3,>CyyCyy 0.07 0.21
3. BRI

EAEMPYUBEEE T, RXR -FEHEEMESFER, BREZS, RARRLE
—REBHEELE. BEKEH C—Cy RIINEFRBEHM, BT BQIO E£EYRERBIEM
T, BRI AA—EMEMLIL, = DFEMA a0x—20R BF +2 MUK RE, X 458N
TENMREESH.

RHAURA L B mHARETHERRBEEFEREL. BT EREERI B RER
S —BUET AN T EME R BF—MWIR, £ E 2B YR AE KA R AR
FEREET R MANEET IR EY. FREFMEDTEDSLGEY, KEWmC

i
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Table 4 Schedule of Sterane parameters of heavy oils in NW slope of Biyang basin

BB axa—20R Bi%e c 208 c BB
2 »
. ST 20(S+ R) an+ P
B124-2 Co>Cpy=Cyy 0.372 0.304
B125 Cy>Cpy=Cy 0.327 0.355
BQI0 Cy>Cy~Cyy 0.405 0.391

. B A IR R R

(—) HHFEE&StEEFT 2B HER

Fatsk bk EA RFE Eh, TEHE, AHTEWMSUBAEMBENRZE LRI, (£
ERGEHRT B125 H# (530m) F1 BQIOH (507m) AMERS, HHLEALITHL:

1. HHRFEEMNERRE

AR A VLRI SIS REH, HAKIERY 0.99—1.58%, My ™
S8 854—1962ppm, HEZEEN 390—1256ppm, AHLEERHWBE TR, SEHANEMH
BRI AEMESFRMRERL, NET G R B Ema.

2. FHLERMERE

TABRERNGERAIESEIIAES. NEFAERL: DRBSHHERE, HUE
HorhE, ERER/ BHMN0.2—03; QFIEFRMEMAMME, K Pr/Ph{L0.17, B1EH
B9 nC,, #EH, RBRTRHENERBA ORAHENRETHSE. H OEP #HF 14 0.66
M0.72; SRBEFR _BRESRMBK, iC;/ (Pr+Ph) X 7% 8 “_MEMBSESERAE
W B—HE M. LRIFMEERY Eh, TEROVEBAR THMESSHEYI, SHEBRAEKN
BEMRELY, ENBRIBEP-BELTHAIRRAES FINEREFEFENE —EHEN

KBS, HEEEZRRERRS.

£ 5 HAAGTEILE Eh) AHERLERSN—-KE
Table 5 Parameters of stringth branch alkanes of Eh} source roch in NW slope of Biyang basin.

T 5 B £ %
¥

PR B R B 2 X

A T
2 2| & nCL EP

BEOHEER iC Pr _Pr

15 16 18 Pr Ph p,3 pn PR nC,

Ph
nC

18

B03 nC 33
B62’ nC,y 4,

2224 0303

2228 0213

0.66 22H%BR
072 2%8
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R GC-MS 4347, HRPRIAE AR, S -H% Mesh., EHREEN
Kt Cyy—Cypy ¥ BHIRERIIR C,) FEEHBOKMIEF.1990). X FEEHBNFEE BN
BERSERPERZASYEEM TRZARC HE. Wb, EIF MRS R0
Co—Cy, AW ERZS (A2), XHEFLMEAAR Eh) EMEHRBERMRK, &kk

LR IS
RES1 Ast
[ g ”\ L
. 199 ‘
- )} : ( ‘w -
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- Coprme L
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Fig.2 Distribution of 178(H). 218(H)—hopanes of the Eh, Formation in BQ10 well
o6 FERAMAEILE Eh] £REY ESN—Kk
Table 6 Schedule of sterane and triterpane parameters of Eh! source rock
in NW slope of Biyang basin
7 E " & X B ot & H
LE
¥ C
Lo A C..xf Bp. C_af 223—20R . .
=l - ) Bz - 2f b 208 BB
L(o/) R A Cu Cn Gk ST Rt AB
BO3 2.07 1.69 0.301 0.462 0.188 0.323 0.258 Cig>Ci=Cyy 0.034 0.16
B62 | 8.65 1.23 2 2 0.041 0.131 J Cag>Caq—Car | 0032 | -

1208720 (S+R) = Hi%E C-y—20S / 20(S+R)
2 BB/ (xa+PB) =B%E Co—BB/ (2a+88)
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# 6 I H B RS KE S R 3L F R RS, SERBNOEMNSESHETT
it (BFEXR3 4, MAE/ HEEHRK (EMPR 037048, IIH 1.23—1.69).
ET EREFLHM, —ERUREREXR.

(Z) M RAT AESR B &P ATA8 Eby £ MR

RIFIMTEMSAMPERRENERFEMHEES K. K8 /8. 8K/ Cop
LM BT M/ Cy BSSF HAERE 7 W BIER 7 PRBER I =2

% 7 RHRIENEHIFGES MM ME

Table 7 Comparison of cycloalkane between heavy oils and normal crude oils

% | wee | 5w s SRR 2
T p-MP b
Ba/ 2p 2s' 20s* 88’ Cutt Cutf
y ke | o Cy Cu | 225+ R) 2005+ R) aa+ BB
a B1242 | 037 | 0.064 0.121 0.591 y 0372 0.304 0.419 0.718
\
B125 048 [ 0.060 0.123 0.591 0.327 0.355 0.830 1.320
" BQIO | 041 | 0070 0210 0.609 0.405 0.391 1.039 5.600
B86 0.09 | 0053 0.071 |  0.604 0.430 0.328 0.239 0.405
B | sa062 | 0.12 {0064 0.066 0.618 0.444 0.333 0.342 -
$4209 | 0.13 | 0.066 0.070 0.558 0.380 0.311 0.222 0.526
w | S5-10 [ 029 | 0.035 0.071 0.607 0.516 0.408 0.880 -
w-4 0.11 |0.092 0.078 0.621 0.380 0.245 ° 0314 0.300

1: 228722 (S+R) =&#% Cy—af—228 /22 (S+R)
“: 208/ 20 (S+R) =Bt C4—20S 7 20 (S+R)
3: BB/ (aatBB) =M%t Cog— BB/ (ax+BB)

(1) 8 /8 =037-0.48, %%k /C, B =042-1.04, -8t i/ C,, B
=0.72-5.6 I—%, FHEAEMXNHE,

(2) B/ W=0.29, y—¥Ebt/ C,y Bt =088 K—2, S5-10 FHBETX—K.

(3) 8 /BT 7.35-10.60 Z (8], y—¥E5E / Cyo EHi =0.22-0.34, p—HE Mt/ Cyy
EH =0.41-0.53 53—, B86, S4209 5 S4062 H FMJE Ti%¥k. W—4 HIEMHE p-HP ~
Bt/ Cy BRI (X 0.3) 5, HEMFHR, SERALE,

X=X r ENERATART:

(1) 8/ HEKEE, FEREBMEIUY. Bl (FEHEAXR=8HK) &
WRMEBIES, ERKEBKEEIBRS, TUEREEBERNTF.
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(2) 7985t/ Cy BhE B9 ML/ Cyo ERMEMEL, R TKERBIERNE
m, NEWMAFHEHAEEMEL, BEIGUEQREIAMBNE, EMLERKR,
BB/ Coo BHA p—91B P/ Cyp BRRLLEBAK. ETHCREN=ZAEMRRER—K
W, WAHFEE 5 p-81% MEREE, HrfiphihsEmig, ReEANR C,
EEGRERNANE. 2T ERBR, LUK Q) # Q) XBUHEREMN, HAEA]
B —ME5E/ Co B B-® M/ C, BEMETE, AHERAERBERNE
5, RERFSHEHRARMFRAENGSR.

BRELME LY RBAFERRETEER T PRI =2,

(1) Eil & B86. S4062 1 S4209 B[M—%, HFFAREMR CyoPou/ 1B HEZT
0.053—0.070 Z 8], F¥{ 0.063 £FG; H b Cx—20S/20 (S+R) A T
32.7%—44.4%, TVIIE 393%KEH; Bt Cpp/ (xot+pB) HZEENTF 30.4%-39.1%2Z
|, FIE I3 T%ER.

(2) S5—10 @A —3, HEL Cy/ fa. 2f HH 0.035; Hi%E C;—20S / 20(S+R) fHH
51.6%; K%t CroBB / (ax+BB) {HH 40.8%.

(3) W4 3R =2, HES Cyfa/ af HIEN 0.092; HifE C,,—20S /20 (S+R) K
fH4 38%; CyfBf/ (aa+pp) HAEN 24.5%,

GAEZEEREBBY. ARELSHBERIR, TLIHEE S5-10 5§ W4 HEMS5HA
U EMAEZEER, ME B86. S4062 K S4209 FEMAE N ZEMAMEEM. HFFTIES A
FREFRFEMA K B4 Ehy, BB WA T, WGl LR IS E M M A Y 2 &R
M Ehy, FBAEME. #RTRUAY: WHAKD R Eh, EEMBITEEMHES RS2
ja, (—852) fRFErRdtRENEZEE, ERAEREME ST EZRI SRR
W, SLEREMTLAMKEREER (KFMN).

5 % X W
(12 Curiale J.A . 1986, Org. Geochem. Vol.10, Nos 1-3, p 559—580.

(22 Dahl B. and Speers G.C..1986, Geochem. Vol.10. Nos 1-3, p547—558..
(3 KANEF. 1990, PEEE. BE, BUH. 69—T61

I EAE. BRM. SAKRYE. 2RMROHEBRTLSSRE, (REHE).
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Abstract

In this srudy, some representative samples of normal crude oils in Biyang basin and heavy oils of‘
Northwestern slope of the basin, as well as the major possibly source rocks have been investigated by means
of organic geochemical technigues. The main results are as follows:

1.By conparison with normal crude oils occurred in Biyang basin, the heavy oils located in NW slope of
the basin possess higher viscosity (> 280 mPa. s), higher concentration of resins plus asphaltenes(> 34%),
lower wax( < 15%)and lower condensation point(< 24 C), besides they have bigger specificgracity.

2.Physical properties of heavy oils located in different part of the NW slope exist some differentiations.
The colser to the NW margin of the basin, the bigger spesific gravity. With increasing spesific gravity of the
sample, its viscosity and concentration of resins plus asphaltenes increased, while its wax decreased. Besides
the common biomarkers, some special biodegredating products, such as o f—25-norhopane, 17
p—28-norlupane, 1723, 28—bionorlupane and so on have been also deteceed in saturated hydrocarbon
fractionations of heavy oils.

3.According to the input imformation, such as the ratios of steranes / terpanes, gammacerane / Cyex
B—hopane and maturity parameters, such as the ratios of motane / hopane, C,,—sterane—axx 20S / 20(S+R)
and C,,—Sterane—ff / (aa+Bp), the normal crude oils can be divided into three groups. The B86—B4062
group collected at the centre—southern part of the basin is much similar toheavy oils, as far as original
molecuilar parameters is congerned.

4.The 3rd member of Hetaoyuan Formation (Eh,) situated in NW slope of the basin is still immatuse
source rock. So far it hasn’t been entered into the oil generation threshold. Besides, the various biomarker
parameters of it are different from that of heavy oils.

Based on the comprehensive study of the characteristics mentioned above,_the authors suggeste that the
heavy oils of NW slope of Biyang depression originated from secondaryalteration(include oxidative degrada-
tion and biological degradation) pf the normal crudeoils, i.e both heavy oils of NW slope and normal crude
oil of center—southern part of the basin have the same source. While the normal crude oil was migrated, ac
cumulated and preserved in the shallow reservoirs of NW slope of the basin, it suffered secondary alteration
and formed the heavy oil progressively.



