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Fig. 1 Borehole distribution position of gas hydrate in Juhugeng mining area of Muli coalfield (after to Huang Xia,2016)
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AHUBAE AR BE ST . AEIEAT IR IRE S iy, O T
WD RARAE TS A HILBEF A 5 i R B AR 1oL
T R DRAIE SR SR T B 1) A1 R A o 38 N 0 M e A A
FERE I A P AR/ DB T 5 A 2 1 XA 1 A A
X BRI 2 » A R A BIL R BE 7 DY b RS R
Wity 1 17 2 [ 5K o S & AT s o5 — Uy AT g AT L A
M R e s S A o3 R [/) 437 2R AT o0 A o AT T I
ANTE 5 R 4R B BE RO A AT AP BEAT fh L s =

B/
W

10 ~10 " FRIER T, FEAKE A BT A3 P8 B W of A
AT s ACHE SRR TR A E 90°C L PR HF 3h,
K FHAR A% B A RS e 2R IO A A I R 3R IR
FATT ACIEAT R R, 20 o 8 DU AT Ak [ v R
e TP B A i PRI & BF 5 Bt JER By 43 e 2R AT L B Z S
SR 53 FRRE ik [7) 57 2 0 A AR B 22 M 5T B
FEFTHEAT o Bk 6] 457 K 43 B R Delta plus GC/C/
IRMS [A] 407 28 BT i s — AN 43 A = 0K 20 b 2
KE 0. 5%, bRl V-PDB, 20 4 3 36 1.2,

F1 AEFBRTEVRERSNLEE
Table 1 The experimental data of source rock in Juhugeng mining area of Muli coalfield
AP | AUV A e Bigidl | TEsAR A HLBE fige AT R [ 2 3
M HE ot %E“A”i w7 (X10-5) SR IES o C Hilix (%, PDB)
%) (X1076) [ (X1073) R, (%) |(%,,PDB)| H/C 0/C S C, SBC, S C,
JHG-03 A 1. 26 232 0.21 156. 32 0. 68 —29.6 1. 61 0. 08 —48.9 —38.5 —34.9
JHG-07 et 1.34 143 0.34 148. 11 0. 82 —143.5 1.73 0.09 —45.6 | —35.4 | —32.6
JHG-08 ik 1. 43 158 0.25 123. 56 0.75 —37.7 1. 64 0. 05 —46.7 —36.2 —33.5
JHG-012 s 1.25 93 0.18 163. 54 0.79 —51.8 1. 48 0. 06 —39.2 —33.9 —31.8
JHG-016 Vst 1.77 112 0. 65 28.96 0.63 —42.3 1. 66 0. 08 —43.6 —34.1 —31.9
JHG-18 | hoigr 3.02 193 0.77 98. 56 0. 87 —47.4 1. 56 0.10 —49.6 | —38.8 | —35.1
JHG-19 TS 2.72 188 0.65 112. 36 0.95 —46. 8 1.71 0. 09 —48.6 —38.4 —34.6
JHG-23 iy 2.45 265 0. 45 186. 23 1. 32 —35.3 1.58 0. 06 —46. 2 —35.8 —33.4
JHG-24 A 1. 56 352 0. 34 198. 68 0. 85 —39.4 1. 47 0. 03 —43.9 —34.5 —32.1
JHG-26 s 1.73 162 0. 39 164. 79 0. 87 —50. 3 1.42 0.07 —44. 8 —34.1 —32.4
JHG-28 A 3.52 181 0.33 152. 33 0.9 —45.9 1. 56 0. 07 —47.6 —36.7 —33.8
JHG-30 s 0.98 136 0.42 203.17 0. 74 —33.2 1.62 0. 06 —44.6 —34.2 —32.2
xk2 AEXFBHRETFETEEESHKLESH
Table 2 Geochemical data of coal gas in Juhugeng mining area of Muli coalfield
) SRS ) AFEAT el A vor
B it 5 BREE (m) BLLLSY (%:,PDB) .
CH, | C~C, CO, N, |c/2c-c| H/c 0/C | % | 8BC, IR
JHGC-01 17. 26 0.67 12.2 70 96. 26 0.58 0.16 —35.1 | —12.9
JHGC-02 15.78 0.63 6. 81 77 96. 16 0.73 0. 14 —47.2 | —17.5
JHGC-04 17. 35 0. 87 5. 60 76 95.23 0. 66 0.13 —31.7 | —18.2
JHGC-07 35.42 0.48 7.63 56 98. 66 0.78 0.17 —49.6 | —19.6 VNG’
JHGC-08 17. 64 0.53 5.97 76 97.08 0.72 0.12 —27.9 | —10.8
JHGC-011 15.61 0. 54 9.24 75 96. 66 0. 64 0. 14 —47.3 | —20.8
JHGC-015 34.58 1. 13 18. 00 46 96. 84 0. 69 0.18 —39.2 | —13.9
WS-8-59-2 | 268.7~268.8 56. 63 26.73 16. 2 0.5 99. 16 —29.5 —9.5 Cao Daiyong
WS-8-59-4 | 706. 1~706. 2 10. 81 4. 66 78.2 6.3 63.07 —28.0 —9.3 et al. .
WS-8-60-2 | 655. 9~656.0 10. 40 16. 26 72.6 0.8 93.17 —51.4 | —19.3
WS-8-59-4 | 722.4~722.5 15. 27 8.05 76.3 0.4 97.32 —30.7 | —18.7 2012

3 e A YL ER b~ Ak

AT R A AT R TE T R TR A T
MR TR (1982) #E 7 A IR A A HLR
JEVEAN AR UE . [RII 72 2E 47 A AL 28 2R 43 2o 2 o
K H/C HAE T E ARG [R A2 R 6 C {E A4S 5 1)
T3 v R W H A LB 28 A, H o T AR Bk [A) 6L R
SPCHEMEANHIEH KA T Ding Wenlong et al.

(2011) 757 9 A BILJE 28 R0 43 b o
3.1 BAWRER

A X AR LR e R B G 7 ks 2 A BEAE Ll 0T
e R BT R i AT A AL B R B A b R B
WA RS TR AR R BN H/C (3 K, 78
1.4~1.7 Z[E,0/C HAETE 0. 06~0. 15 Z[a] ,H/C
5 O/C EB R A fE Evg AT AL BT
FEAR DI (B 3) i R I A T RS AR IR 4k 4 | &
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Fig. 3 Van-chart of kerogen organic elements source rock in

Yaojie Formation Juhugeng mining area of Muli coalfield
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E¥/NF—28%.J8 F 1 BTWMR. 5 H/C.O/CZ
OB A5 1A LTSS TR 52 A M AF LR R 76 F B
BRI S AL R H.CLO 43k
H JE 79k it e C.O JFF i 2k a8y, S 80 bl
irp C.O #— w4 i kkli s X EH L2
EAN L BT AR A X3, (R, A ML Bt % 443 Ak
FEREM T ek Al 28 oV C (Rl A H . SR 1M .
1WA R IE a RE S ik R R AT AR /N T — 2870
J&F AT EAR . 28 DR IR B I R T
X R B G0 s i AL e IR s R e A LSS T 1 R
TS AR 2 R R A R T IR R AR .

3.2 BHRFEE
F 1ML R B R REBEHR T HEY XA

AR A A ML (TOC) & & 7E 0. 98% ~3.52% 2
6] P HME N 1922 5 Bk 71 (S +S,) 7E 0,18 X
103 ~0.77 X 10 ° Z i), R 0. 42X 107 &
T A”TE 93X 10 °~352X10 °Z[a], FH{H K
184.58X107°%; @& & B 7E 28.96 X 107° ~203 X
107 Z[0] P (E D 144, 7X 10, & T4 bR 1 3k 5]
T A A R AR U

3.3 BHEBRE

BE BT A R SR R R X ARY R
SR TS RETE 0. 63% ~1. 32% 2 [f], B4
TE 0. 75%~0. 85 %0 » 32 WK U 4 30F A K B2 A T3 1k
MrBe. eIz Bole a fm vl s FF G AR R EEIE K
— SRS R 2 T O P A — 2R KRR TR R TR I
RV DU B A R R A e (R, = 1. 300) [ )2
AU Sk AR - BB RIS
A A R 2R T I B4 T B — S SR BEAT
4 AT ORI IR AR UK B W e ) URIE

fiff AT A AIE I T T R SR AL R R AR L
15 B M I e A E VAN DL SO R AR AR
B A AR R AR R R, Y B A
T EE R PE A S PR & X . Shi Baoguang et al.
(2013 38 32 Xof k- Iy | = 958 1891 L Yo 42 b 0 T 1 e
AR [R5 2R M BR AL 2 RRAE (B 5T L IR SE T AT RS
AHRE I B WA 1SR 7 R F L i TR B A%
XF BB 5 v 3 O B 9 D AT A A R R BB SR
W RIR KRG W VAR TR .

Wt E A RSN 3 AR A LA IR B
19 A RARAOK G WIRE i o3 i 5 1 AR 4 (3R 3) 4t
R C/SC fHAE 45. 71 % ~95.98% 2 [a] , U
A 1AM C/SC HRKTF 95%,.C/3C AR
ZAEPRTIE 639 ~87% (F3), MK KRR AKS
PIRBREZ T X 4 A B LA 7 SR A b 2
KA 10 A4 C/SC B TE 93.17% ~99.16% =
.14 C/SC fHR 63.07% (3 2), BaREES
MRARSK G IR IAAEA S EHAERKRER, H
MIZAP LGS BT R RARIKEYE, RAX
KEWEEREBBZERT .

XA R Al LA (] U2 Bk A% R SR SOK B W 5 fid
FEA B R SR A ot 2« TR 6 Bk () 67 28 0 U
OV C BRIl —52. 6%0. fix B Y R — 31. 3%, E S
FRWETE — 36900~ — 450 AH LT R X 2R 07 C (R
D ZHEHFTE—28. 0%~ —31%0,6" C, FFAE B H K AR
ORGP I SRR TR S5 RIR KB Wiz
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S OBC, BB —38. 6 %o, B B —27. 5%, L4

HRUEAE — 36000~ — 3800, MME)Z T 6" C, FE P ATAE
—19%0~ — 9%0; 0" C e e 19y —34. T B Y

—21. 2%, EWHRMEAE — 34% 0~ —30%, . I Z B FL
R WAFAER K2, FE RN A AR R ik
BOH A DL T 2 SR R R 3R ARSOK A Wk )

U CI<To G =>1 Gy B B e ik [ AL 2R R

DX N U T B i AT e IR 6 22 < 0 C e
BRI0 A — 49. 6 %0, B T A9 A — 39. 2%, E J K I 1E
—49%0~—43%0; 6" C, I 52 1 ol — 38. 8%, e H Y N
—33. 9%0, FHIRIELE — 39%0 ~ — 34%0. 5 KR K
BRSO GBI — 00 G iR

FLRE . RIRUK G WAE S e ke Uik [ 32 R & 51 —35. 1%0, e F 14 R — 31. 8%0» TR IEAE — 30%, ~
EA 07 C <" C, <" Cy 1Y ﬂE,ETE@%Iﬂm *35/0 HRIAKEW IR O CA m M —3
R R KU A 1 JF BE TR Z 0k ¢ S 1 A e = N VR 1 d K VAE S SR (1A S T
F R AE BT 1) D 2R e K5 141 Sm b Y B O A7 7R IR 2R R X —FRIE 5 bk o [F) 57 Z= AR TR
R3 AEREHARTFETRRASKEVHRNLESH
Tab.3 Geochemical data of gas hydrate in Juhugeng mining area of Muli coalfield
) o RRUKEIH S O C R 0" (% .PDB) L Sk
il | R (m) c c, c, i CC . c c c, i
134 68. 75 8. 65 9.1 6.7 73.77 —50.5 —35.8 —31.9
Lu Zhengquan et al. ,
DK-1 143 52.56 8.13 16.97 4.42 64. 04 —39.5 —32.7 —30.8
73.85 7.8 11. 8 2.42 77.03 —47.4 —35 —31.8 2010¢
141. 5 72.89 9. 26 8. 87 5.73 75. 34 —31.3 —27.5 —27.6
147 69. 31 12. 33 6. 14 8. 07 72.31 —37.4 —29.6 —29.2
238.5 86. 02 8. 34 3. 94 1. 34 86. 33 —42.3 —36.7 —33.6
DK-2 241 76.92 10. 92 9.04 2.53 77. 38 —40.7 —36.5 —33.5 Huang Xia et al. ,
251 80.72 10. 19 6. 74 1. 85 81.13 —47.2 —38. 4 —34.5 2011
252 69. 76 13. 69 11.8 3.74 70. 47 —36.3 —35.8 —33.6
266 71.31 9. 09 16. 49 2.78 71.55 —40. 1 —36.3 —33. 4
274 83.49 8. 44 5.8 1.8 83. 88 —45.7 —37.5 —33.1
149 34. 85 6.61 21.15 13.63 45. 71 —49 —33.4 —31.1
253 62.61 8. 64 22.37 3.75 64. 3 —48. 4 —38.2 —33.8
DK-2 266. 8 62. 45 8. 66 20.72 3.31 65. 64 —49. 3 —38.6 —34.7 Liu Changling et al. ,
336 62.98 9.22 21.04 3.78 64.91 —48. 7 —38.2 —33.9 2012
363 59.02 8. 88 19. 8 4.75 63. 84 —48. 8 —38.3 —33.8
372.6 62.52 8. 89 21.22 4.16 64.59 —48. 4 —38.2 —34.1
142 52.2 8.73 16. 57 3.9 64.13 —48. 1 —34.1 —30.9
DK-3 Huang Xia et al. ,2016
395 86. 95 2. 88 0. 46 0.3 95.98 —52.6 —30.7 —21.2
2% 4\4 Ei 4\1 7. 7" ; e fe
) ’ E?i%ﬁmmi%—mo%ﬁm&lmcﬁjzﬁé
5.1 35?*‘—:\7,?(’&'%’—:\,;@*@ ££,1992; Dai Jinxing et al. ,1993,2008), 3* 3 A1
T X X R AR SR G W SR 5y e it o A 4 SV CHE L ¥R F —55%0, iR RIS K G 1
LR R UR S0 B AU AR B U TR BB UHAR AR T )

b SRR BV A 59. 31%~99. 27 %, 1 AR I bR
GAMRE ZJER TR X KRR SOK AP kil <
FELIERR R RGN A — A FE Sk [
F RPN GUR B G AERMD . F 1E BN I A% [
ISP N e L 7/E S il o N [

Pt Ja Stk [) A7 3% B 5 e 50 1 97 4 T AN D AR T
B 6" Cy << C, <" Cy s ik A HLR IR Y e SR 1
4 (Dai Jinxing, 2002,2004), % 3 KRR KEY
B BA 01 C <06 C, <" Cy JRAE . i 35 B 3% 8t
i%ié%%ﬁm&lﬂm R Hl 428 V5 2 2B 0 1 B

O J5 B Y B S e B L I AT g Sy B R RI I B A
A5 XN R AR K5 0 v 8 o J SN Ay I 79 o
WZ—. CAHFREY ke R 2 32 5 PR
JE B 52 e L e ) 67 28 /s Gk 7 45 . 1988) , B & 48
i 1) 57 2% T Js Bl Jes 9058 JB ) 2L ok L Y 6 ke (] 3 3R
SO /N — 26, BR A% T E A M S R TR S R AR K
BRSO R H I, AT R 2 e b [6] £
FRAER S0 ORI B . AN A Y 2 (Wang
Shiqian, 1994 ;Dai Jinxing et al. ,2005;Song Yan et

al. +2005) 12 JH Bk [F] £ 28 45 Ak X [ P A A [8] 1) 78



o BT

1164 http://www. geojournals. cn/dzxb/ch/index. aspx

#H
2017 4§

) B AR B AT BF S S IS T R A ROCR
H 26T 90 B AR ) o 6™ C, R 3 b o 2 67 C, <<
—28%0i8 6V C, << — 29% fF #E 4. Dai Jinxing
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HEAT A AL BRI o bR . 3 3 P RIRAKEY
Bede S 0" Co /T — 280 i LA HLARE 2R F- 58 4
X RIRE KB YRR F 2R TR,
5.2 RiREWit

AR HL IR SR T X AR IX ke B I RS R
BAEAME: PR FEEEAM =85 /REESF
A, PPRE G a4 A U A Rk UL A A TR
HLOVEAS VR A b DXL R R A A L R R A AL
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Abstract

The Muli Coalfield, located in the northeastern part of Tibetan Plateau, was recently discovered to

host gas hydrate in the Jurassic Yaojie Formation in the Juhugeng Mining area. In order to obtain
understanding of gas type and sources of gas hydrate, this study carried out detailed research on organic
matter abundance, organic matter type, vitrinite reflectance, alkane carbon isotopic characteristics of
source rock samples from the Middle Jurassic Yaojie Formation of the Juhugeng coal mine area. On the
basis of the result above, we studied the similarity and difference of alkane gas in gas hydrate and coalbed
gas and finally determined the genetic type and source of gas hydrate in the study area. The results show
that @ the hydrocarbon source rocks of the Jurassic are abundant in high organic matter abundance, and
belong to good source rock. The organic matter type belongs to the type 1 kerogen, with vitrinite
reflectance of 0. 65%~1.32%, and thermal evolution degree reaching the petroleum gas phase. @ Carbon
isotopic characteristics show that the majority of alkane belongs to positive carbon isotope series, and the
values of §"C, are less than —28 %, belonging to petroliferous gases. Alkane carbon isotope series of DK-
2 drilling at the depth of 141. 5m is reversed, indicating the gas is a mixture of the coal gas and
petroliferous gases. @ Carbon isotope characteristics of hydrocarbon from source rocks in Jurassic and gas
hydrate are highly consistent, suggesting that the gas source of natural gas hydrate derived mainly from

lacustrine mudstone and oil shale of the Middle Jurassic Yaojie Formation.

Key words: Muli Coalfield;Jurassic; Yaojie Formation;gas hydrate;gas origin



