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Molecular carbon isotopic geochemistry records of thermal cracking
in the palaeo-reservoir of well Shunnan 1 in Guchengxu Uplift, Tarim Basin
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2. Organic Geochemisiry Unit, School of Earth Sciences, Zhejiang University, Hangzhou, Zhejiang 310027, China

Abstract ; The highly mature light oil from well Shunnan 1 in the Guchengxu Uplift, Tarim Basin is considered to
be a typical residual oil by thermal cracking. The study reveals that the abundant monoaromatic hydrocarbons and
polynuclear aromatics in the crude oil of well Shunnan 1 are the by-products of severe in-reservoir oil-cracking
during the geological history. The monoaromatic hydrocarbons are the intermediate products of thermal cracking,
cyclization and aromatization, while the polynuclear aromatics are indicative of polycondensation reaction. The
strong carbon isotopic fractionation induced by hydrocarbon molecule cracking and polycondensation makes the
molecule carbon isotope of n-alkanes and the molecule carbon isotope of alkyl naphthalenes in the crude oil of
well Shunnan 1 respectively 8%0—10%0 and 6%0—8%o heavier compared to those from unaltered crude oils in Lower
Paleozoic oil-bearing system. The results further proved that the aromatic molecules related to oil cracking and
their stable carbon isotopic compositions could be a potentially powerful tool to identify whether thermal alteration
occurred in deep and ultra-deep oil reservoirs, and further helps to effectively evaluate the oil and gas phase and
resource pattern in the deep and ultra-deep reservoirs.
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Fig.1  Structural location of well Shunnan 1 in Guchengxu Uplift, Tarim Basin



B b B

- 906 -

2

http : // www. sysydz.net

B

545 4%

6 690 m, LA, e EE T8 HUR G b 5 7 X AL o
K2 FF 5 940~5 943 m B P 25 PN S TH R I AN AR 3T
B IX TR 1C 6 861 ~6 944 m FFER S H /R
A s I AT FURISE . AT AR 32 R AR
AR (ALFERGRAS ) M AA R e H MR R Z 0
FUARBR R £ 3 S SR (TSR Bt g Jeiamh
21 FEMARDE

JE I AL AR A3 B SR FHAE 20T 850, i S fb
FRFRE A A [ A, 43 500 FH A Bk (30~ 60 C) |
DR AR PERAS B Rk D5 e AR ALy
TR 53 25t R R 486 O3 B8 WL E A o S A S 4/
Hobeke ™ 9500 4 4 R F R (o vk i — 4%
BARARREIEZE A 4
22 EHSHEeESH

il FHZEHEAR 5977 A ARG TSSO A4 2 it A 7
WI5E . 43757 DB=1MS (60 mx0.32 mmx0.25 wm)
PR DR A SRR TR R 290 °C, K]
AL A 300 °C s ASNENEA, TE M 1.0 mL/ming
OYLHERE M EE R 10 0 1 THR TR F ) 4G R E
30 °C , fHi 15 min, ZRJ5 L) 3 °C/min FHARZE 310 °C,
1B 30 min,
23 MBMERFERSHERIE—RIESH

{1 FH 22 54 7890B — 5977A S AH (7, i — i 3%
1, DB=1MS (60 mx0.32 mmx0.25 wm) B A7
EWE IO, AnkumiE e IR 290 °C
Bl AR IS O 280 °C 5 ot o g 1y L Tl
JE(EL70 eV) , BRI E R 230 °C, DU AT iR E
180 C, Mg AENEA, WH N 1 mL/min;
AGPIERE AR FHERR T AW LG IR E 80 <C,
fEIR 2 min, 5504 3 °C/min M ZETF & 220 C,
PL2 C/min fHRTFEZE 300 °C, fHIE 30 min, %
TR DB=5MS(60 mx0.32 mmx0.25 pm ) #iE:
Ao R A0 A 5 IS A, THR R T O ) 4R IR R
60 °C , [H i 2 min, LA 3 °C/min B3 FTFZ 300 °C
fE 7R 30 min, SEMEEEN:E T HHE R T,
24 EMRRNGEEZEASSHBIERMLELE

[R5 4T

O3 Tk TRV 20 2 A2 Ry 8 R RAH i —
T {37 2% Fb (B 3% B Y ( MAT -253) | S AH (3% 43
Bt DB-1 B (60 mx0.32 mmx0.25 pum)
HEAT . HERE IR H 290 °C | miali s SAE WA,
VLA 1.2 mL/min, AR IEMGERE TR
MR IR EE 80 °C , THYE 2 min, PA 3 °C/min Y3
RIFZ 300 °C,fEHE 30 min, BEREZEAH T THRAR
%o 70 CUEHE , fHE 5 min, %624 3 °C/min FHEE

220 °C, 5L 2 °C/min FHiE 2 310 °C, £ B 20 min,
RS /DR 2 KSR VPDB FRife, (UERER
SE PR 52 [ EVAE 22 20 A ol 1) 2 ik [] 437 3%
H I — A IEMIIERE (nC o—nCy ) AREETEAT W F
24 h XHUARIRE 2~3 1K,

3 ZR518
3.1 IRE 1 HIE s 2 EFE

iRG 1 M 4 0.796 6 g/em’ , ia ShEKE
115 mm*/s, iS5 0.14% , &N 0.38%
B S/NT =34 °C, SR B (AR | AR 4 o J
SRR R R —26.7%o, & H Aj A5 A 38 oK 21
bR [ 407 25 o T A I AR ) BRI A e £ 3
(nCq.) Ha7m , HIGR A FAHMEA VT 3 B354
TECE 2) - (1) Bl e B fo5 &2, e il
EARRYAAR S HXY BT HHEL T
FERGE M RATHLSE 50 5 (2) nCoe IEFGKEREAR XS
FEARML; (3) IR F IR w2 & W,
Pr/Phifi}y 1.37, 1KY Pr/nC,,(0.10) F1 Ph/nC
(0.12) LA FT e S e 1 5 i e A BE AR

B 2R ik bR o FEERAEG
Yo EAT R B2 5 LR EM R S,
TESCHHEATE 3BT AT REAS ) 58 38 1Y B i be 2B Y0 ds
B EY . WA A RN E F K
SR L Coo FEBEARRT Cop 8 eI 38 A X v 1 5
I B o AR AE A0 i ot 48 A GT (A i e/
Cro0B 22hE) KF 0.11 (& 3a) ; FLU £ %% C,y  Cog
Co 2 “ V" F AU, | S EHEH e (K 3b),
SR INBLRAE I A S BRI RS 1 R Y
AEYbREREY Ot A SR SIE R AR T
AR SR ARG R IBEAG T e 7 X
HHTA D2 R T al R — U, B R R SR
FRIRUR)Z AN DTHR AR
32 ERYMBRAFTRE

Jert v 2R 2R 0 B3 T AR B 05 ke b B Ak
G AR R ZH2E = HORAE ) R TIEAM
Jiri S R UE T R AR R R T, IR, R R
AEXS & B A R L — 2 A DL (L4 T EEAR A0
JELH ) 52 B Z A A (s R Z B A
TSR B, MR, X TR R YA & 4, 0T LU
AR SR 78 K 4318 T i 194 5% B il S sl e 70
JTEE 1 B e i R B W A R BT, 2451
PR B T B KRS, R 1 e — A il &
W, B, KA SR 28 & 0 18 ) ot i L g i
= TRV I RE 1 D9 I 4 e ha 5 2 B0 A



555 PV A B ORGSO MR TR 1 it R i R 7B ) o R A i sw

- 907 -

nC, allilEE 15F, 6 528~6 690 m
TOL g
%
nC, =
P
g
nC,
g
= 2
2
z
5
EB
MMMM ’[ PO R
2 TMB b.FIRICTHE, 6 861~6 944 m
2
=
<
2|
+
g
2 nC,
5
S
o
B
TOL nC,

LA L | ek

K2 BEEORGHINR 1 JF (a) MR 1C I (b) Bk (i Rk
MCH iy HEFR 58 s EB N QAR
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