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Features of m ethane carbon isotope and patterns of
hydrocarbon m igration in Tabei area

Zhu Huaiping Cheng Tongjin LiW u W ang Guo jian

(Wuxi Institute of Petroleum Geloogy, Exploration and Production Research Institute SINOOPEC, Wuxi Jiangsu)

Abstract V arious pattems of hydrocarbon m igration would result in different fractionation effects ofmethane car-
bon isotopes W hen hydrocartbons m igrate through diffusion, m ethane caibon isotopes tend to get heavier along
with increasing m igration distance For exanple methane catbon isotopes i different wells n Tabei area
change fran — 46.98%c — 55.98%0 i the deep Triassic to — 31.47%0— 37.51%0 in the shallow Quatemary.

In Forties oilfield m North Sea the methane catbon isotopes are lighter n the near surface sedments over the
oilfield ( the value of 8¢, being — 40%0), and they also tend to get heavier along w ith the increasing m igration
distance to the periphary( the value of 8°C, being — 30%0). W hen hydrocarbons m igrate through filtration,

m ethane cartbon isotopes do not change along w ith m igration distances For exanple the methane carbon iso-
topes of natural gas in the Ordovician source rocks in Akekumu structurg Tabei area is n the range of
— 34. 85%0 — 34.98%0 The methane cathon isotopes measured through surface geochen ical exploration is in
the range of — 34.62%036.56 %, which is near or equal to that in the subsurface O rdovician indicating that
the surface and subsurface m ethane carbon isotopes have cogenetic relationship The reason that causes apparent
and regu lar variation of methane catbon isotopes in various hydrocartbon m igration pattems is that the methane
molecules with light cartbon isotopes would be dissolved during diffusion m igration A's a resuly the catbon iso-

topes detected w ith acidolitic hydrocatbon m ethod would be fractionated or becane heavier upward along the
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stratigraphic section W hile during filtration m igration negligble dissolution of methane mn water would not

change the methane carbon isotope features i extensve m igration due to the large scale and rapid m igration of

natural gas

Key words m ethane catbon isotope m igration pattems diffusion type filtration type
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Table 1 Distribution characteristics of gas §°C, in

Yakela area northern Tarin basin
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Table 2 Camposition of §°C, of gas dissolved in
three oil layers in Jiefang 124 well
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83C, 1 %o 8%Cy/ % 82Cs / %o

1 4420 T, -36.5 -35.3 -32.2
2 4 946 C —35.2 -34.9 -29.8
3 5 081 C - 35.6 - 35.5 -29.9
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Table 3 Distribution characteristics of 6" C, detected
w ith acidolytic hydrocarbon m ethod in sam e wells in

northern Tarin basin( 8° C, / %)

FEAL X -y A AN [F] v AU 2 T ORARAH
Lol [ A7 ZAE AT LR A R W, Y SfE —IRis#
SN R P B R AW RN R . X—
WM 5 ERNTN BT ET ARl 5B iE
PRI IE I, TR btk (R 38 AN &k AR 7 TR
BILGE EHT Y, 5 Reitseama5!” SR, HRS
PR RAR AT W R s ® BTk, BRI &
[ BEAS R AR g B —2.

2 FHMIER
T R8RS A O, 5 R A R A A

o2 TRk AL 2R (8°Cy / %)

£ 5 Wk Wl ¥wiasdE ¥WasHkE ¥ sk
Q -3.485 =-3.751 / -31.47  -35.00
N,k —-37.36 - 39.98 / - 32.37
N,k - 41.04 - 39.99 - 32.10 - 43.15
Ny -138.14 / - 40.12 - 36.47 - 40.32
Nys - 42.02 / - 36. 60

E-K, -35.37 / - 41.95 - 4.013(%)

K hp -41.54 - 41.45  -3580 -41.90 (=)
] —41.34 / / - 40.50(%)

Tsh / - 52.81 /

Tra - 46.98 - 55.85 / /

T,k / / /
C - 41.10(%) / - 44.43
0 / - 40.91(%) /

Y R A R



% 4 R, 55

Fo B G X e [R] 47 2R A I kR JRaE B U7 5 453

SAETIR IR L CAAR o i H AL Tk
AR AR A H et A 407 2% A9 I B AT U B, itk
DR o2 T AR A UEIE B Lok, HOR % 40
WAL o AR, BEAUHE X RRAR S e ik R 07 35
B AR AL, BRRRAEY e
(RN YA PSS

Aleksyev ™ B SE B0 ¥ 15 HEIRE 9 45 48,

R 3 T K, AR A BT 1 4

2 <)\ o HORHEBOERTST, T E AT A AR
TR E L S H AR, R RE T R
BRI TR A 21 KV B T 1 e R R (R
4" o JFEHEF VR RS R R T R AL
ZRE R B BRI RIS, BT KR
AR R T IS B N, PR R A B S R [ A

RO IXAN M 5 e FE e v R g ] 47 3K
AU KT

£ 4 BERPSHAFEBRASPEBRECESLE"
Table4 Camparison of gas 8" C, in the deep and shallow layers in H ouwujiahu gas field (Xiao Haiyan 1995)
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Table 5 Analysis of 8°C, on the surface of Akekunu
structure w ith acidolytic hydrocarbon m ethod
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Fig.3 Plane-profile map show ing geochen ical characteristics

of surface hydrocarbons n Akekunu structure
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