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Formation of source-mixed gas reservoir in Ordovician weathering crust
in the central gas-field of Ordos Basin
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2. Petroleum Exploration and Production Research Institute, Sinopec, Beijing 100083, China;
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Abstract The Ordovician weathering crust of the central gas-field in Ordos Basin could capture the Upper Paleozoic wattyped gas
and the Low er Palezoic oiktyped gas and was proved as a source-mixed gas reservoir. The volume content and stable carbon isotopic
compositions of methane and ethane have the quantitative relationship with the maturities of their source rocks. By using these rela
tionships, a model for calculating the ratio of sourcemixed gas was established. According to the model, the percentages of the Up-
per Paleozoic coadtyped gas and the Low er Paleozoic oi-typed gas are in the range of 22% to 84% and 16% to 78% , respedively.
The large ranges of ratio between the two kinds of gases suggest that the gigant ic w eathering crust reservoir was made up of several
isolated small gas pools. It is also shown that the main way for coaltyped gas entering t he crust reservoir was eroded chamel.

Key words: Ordos Basin; central gas-field; weathering crust; source-mixed gas; gas reservoir formation

S A LS N
o ORI A R R ki ey | VRO AT

fiEo mﬁ'ﬁmﬁ, B R AT A R BRI S 11 SIREH

e, AT AR I 52 1t A ST AR 2 ] TOOR 2 s a7 B A AR RN T A
I RAR, X1 987K 2 7 b v 3 R AR ﬁE‘Jﬂ%ﬂE BRIR B PIE S o Bt AR U RS R
[ REAFAE RN il — A RA AR AR EZOR A R AR KEse i b, DR e At g K
AR SRR U FBRA NN 8 T A WU A D AL R BT LR A e ik
FUh BRI o R TS A AT T 4 78 72% ., Yo AR A HLERSE B 0. 61% ~ 2 67% .
v, JE a7z DB A B R R A 2 e T AR R BRIRER S S A A KA 2R s R

VR Ll ST R SR A e B FR R R ARSI A HE TR )(E\nﬁskﬁ\ﬁﬁfﬁﬂﬂﬁﬁifﬁﬁi,ﬁm
W, IR Al AT 45 9 6k A SE B AE R YR YR v ek JIRA Ny L B RN BN O 15% ~ 0 34%, T
FEHEAT T WF9Y. YR 0. 28% , e sl W W 1 vk R A g

E&UH: [ ZRE AT 7R BERI973) T H (2001CB209102) %),
fEE B FA1A. 55,1978 48 10 A, 2002 4E 3R A K (B 2R) 2% L2, LA o [FA il R 2% (49 R 8 Lt 5 2k, R A i 5 b < e
BRI ST o E-mail: chengfq9804@yahoo. com. ¢n



R

FEAS IR 25 SR 22 307 3t v 000 ) B B 2R VA e TR R B BT 39

B0 e HER” T HLR A6 A DL = 0. 35% ~
O 44% o PRSI Y Bk N —d i BGE 10 B B,
HHE R A i AR R
12 “fESHEEHFE

R AR SRR AR A AT A SR
AUR 3, 55 AR 78 5 L T 9% 55 4 48 25 Tn) by il 32
B R4lf . B B B R (e T K 2 1E R AL
FEft HAR IR 540 ¢ R R ANR 4148 e B3t
F 2 KR 41 (o e A &, WP R KU R T
B b2 Al AR . AN, R SE Bk K A
R KT S8 R BOE AR ST REA R G, BURIAE
AALIRAE AR AW I IR B AR Y00 7838, T2 i
J2 PSS IR PR e B e A o PR, AN KA %
A DA LR T B AR (it SRR R
2 JRIFSIRA LI BT
21 REUBIFEERE

TRIR S L/ EIR A o RO IRIE T A
B oG A B, AR B B s R L R R 2R
R it ST AN 0B i A LR A 7/ a K A S (ERTHDI
G T i
as P, 8P + (100-a)* ¥m) ° 8° Gi(n

as €+ (100- a) ¢ Gp

A 687G JIRVE T i (RRR R AT R AR o VR UK
HIRIG A IEEE, % ;@ BT 9 2 Bl Ry o6
AB A i BIARFAHG 87 Cia) AN 87 Con 435 0 A LB
i R R FE

WEFCUER, WL et R 241 (67 Cr, 87 C2) 2 )
PUR SRS BRI 2 (R 2548 b, BRI A DUAR $8 VR 0 <
[ 82 Ciimy < 6" Copmy HHEICA 82 C1L 87 Can P(CH4)
A CoHe) EALLH o ()RS RS LLHE =
IR o B ki 7GR 8 Ca v 87 Coy P(CH4) L @
(CaH o) 55 RE G R o) ATAE— 8 IR B ER (PR A
Uit 7GR MR AR 2EAR ) VR DU R G U R
2 AR AR e ) 5, T DA R U e, &
e [R) 07 3% - 530 0 IR 6 LU AU 1k S E 18 A5 5
A
22 RHERERAGR
221 FRHAA AR

AR AT ABIE R I &5 v S R U
SRR AE, 18 F) SO A 1 B AR A S b
A G AR S B ) A7 35 AL TR b B 25 A, )

87 Cior = 48 771gRa- 34 1 (Rot <0 9% )

§"Cit = 22 421gRu- 34 8 (Ru> 0 9%)

(1

613 Ci (m) =

At 87 Cuco SRR TREBRIFI A7 32 4H: R oHE R
IR A

HRERS R A 2200 P 7K 22 B g s 40N Sl
ZHE )75 2], Bl

§"Cag = 9. 151gRui- 26. 46 (2)
Prg = 28. 911g R+ 88. 38 (3)
@ = - 7. 9%6lgRa+ 3 43 (4)

K 8% Cog JHE B P 4 e B B 7 Rl 9, 0
@y B NGRS ZBE AR R 2L

N AR AR R A A AORE R DA T B R AR
R e B () 47 25 4L B M IR A 2 R TR L S
27 AN, B

§°Cio = 21 721gRe2- 433 (5)

A 8% Cgo gl BV ek R F41; R o K 1R
U A A

Ho A 2R B 2K 22 20 b AL R 00 2 i ]
1321, 81

8" Cay = 9 01lgRe- 34.9 (6)
Proy = 456 1gRe+ 94 71 (7)
(‘Pz((,) = -1 121gR02 + (0 98 (8)

A 87 Cao N W SR 2k B R A7 BB G AN
Pooy 73 A WAL T LR AR R 708
222 WAt EAE R A Bk

RN A3 AN [F) £ 3R 25 2 Hos FEIN T a3 8 RO, AT
FHIOE 1l R 2 A R AL 2 B (X 1~ 8) B
TR L) R Y, B
a Gy 87 Ciw + (100- a)* Pw * 8" Cio

a Ry + (100- o) |y

813 Cl(m} =

(9
as @y, 87Co + (100- ) By, 0 6 Cay
a By + (100- g B,

613 CZ(m) —

(10)
P 7 M TRR T 5B AT %0, i X B R S AR R L
B2 T 1 35 (G E . ik RUTEIAT, HEE RS
BHCE D TH AR 8L, 2% T € iR
YER, B EEZT 0 0 3% o (R, PREE RS R AN 1
g R AR Rotb B AES R w29 0. 3% " o AR
RUTR 2 Ja, i b . BN BRI Ry
O 5% IIFIRR A R A, THia 2 KL it )25
ARG B I 9 M 10 IR AR
a(O~ 100, )l A 10) HHIL T R @ Rot X5 [ 87 Cagm A1
8" Com), JARHE T £ 23051 H A 0 <0 BBl R A4k
S S P SR A LI S R 1)



40 el i

E

2007 5 #2845

223 RALPME L

Bz s 87 Co AN 67 Co (1 BERIAE5E B L, wl
AT PR R B SR B (3R 1) o B TR
HT LRI 6 87 €87 Gy A CHY) L A C2Ho)
EIREJS R (R ) [P E 5 0 &R, X 28GR 1 thil] 9

=50

-36 -34 -32 -30 -28 -26 -24 -22 -20
8°Ca/ %
E1 SREMEMERSSHBESES LLAEEEMR
Fig. 1 Estimating plate of mixing ratio of coal-type gas to
oil- type gas in Ordos Basin
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Table 1 Mixing ratio of coal-type gas to oil-type gas in
Ordovician weathering arust
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Fig.2 Profile of Ordovidan weathering crust reservoir in the central gas field of Ordos Basin
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Fig.3 Formation process of Ordovidan weathering crust source-mixed gas reservoir in the central gas-field of Ordos Basin
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