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Abstract: A sedimentological study of natural gas hydrate borehole DK—3 was carried out. All the core samples were collected from
Qilian Mountain permafrost. Through a comprehensive analysis of stratigraphy, grain size and XRD of the samples, four types of Mid-
dle Jurassic sedimentary facies were recognized. With the variation of the strata from old to young, the sedimentary facies evolved
gradually from braided river, meandering river, meandering river delta to lake facies, together with the changes of microfacies. The
natural gas hydrate existent in 133—156 m and 225.1-240 m is mainly distributed in flaggy —shaped rock fractures. In 367.7—396 m,
the natural gas hydrate not only exists in the rock fractures but also is abundant in sandstone pores. It is concluded that the distribution
and storage of natural gas hydrate is closely related to the sedimentary environment and structural conditions.
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Fig. 2 Lithology of borehole DK—3 core and variation of grain—size with depth
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Fig. 3 Lithology of borehole DK—3 core, variation of grain—size and major minerals with depth
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Table 1 Mineral characteristics of samples from borehole DK-3
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Table 2 Clay mineral characteristics of samples from borehole DK-3

BR W - EESENL 5 & 5. S B2/%
&Y /m &tk FWE GG ARG BEE REVH 5 US B
(Ka) (1) (ChD  (S) (s

DK3-27 109.90 f¥ﬁt‘r"ﬁ:‘5¢2} 36 15 / 49 25
DK3-28 112.40 ¥ b R 28 14 58 25
DK3-33 133.80 /yufﬂﬁﬁ‘ 34 11 / 55 20
DK3-34 142.00 RERDE 9 19 / 72 20
DK3-36 155.00 RERE 7 20 / / 73 15
DK3-38 188.60 REBEE 10 13 6 / 71 20
DK3-41 219.66 R L 3 18 2 / 77 20
DK3-43 23830 Rk 2 13 85 20
DK3-49 295.00 bk s 7 20 / / 73 20
DK3-52 327.67 {rRbEFATSE 8 13 4 / 7 25
DK3-60 37520 SRESFMEE 28 6 / / 66 25
DK3-67 396.00 ‘qf%/"ﬁt@x“j 28 9 / / 63 20
DK3-78 430.10 B R 17 13 / / 70 25
DK3-132 438.60 R Hnya 31 9 / / 60 20
DK3-145 482.40 iR E 32 8 / / 60 20
DK3-152 501.40 R E 33 9 / / 58 20
DK3-161 523.10 Wi E 37 7 / / 56 20
DK3-185 614.62 PR & 30 1 / / 59 20
DK3-199 672.40 &R E 36 10 / / 54 20

[39_40]0 , ’ o N \, N

; ( ) o
M-2 - Winters  * Mallik
2L—-38 , ,
5
DK-3 (1) DK-3
o DK-3 s 4
,133~156m  225.1~240m ( D.C.B.A ),XRD
) , (2) DK-3
R o 367.7~396m XRD , D—A 4
. . (3)DK-3 2

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



30 12 : 1837

Hﬁ%‘ £ Vi L TR AL /%
| ¢ m T Bpif | TRAL ] WM H a0 l[H] M.%“ 2B/ o TR R EC-MPH
- T ‘d |.| 13 o
}:Lﬁ:mjj = | T B v | T 100 ;
W -k ———e— - 2
] [____:___::— V
( (NI
7.
e \ =
LB o \ |
Ee \ " 100
wo|f
f: /‘
B [ ™ \ 4 10
i Ne — ] 10000
& ) | .
il e
it @ i%
;\éﬁ l‘-\_ 1000
ki R i 3 s E
/ o
| 4 P ! eemmm L 3 100
— iRk = //
1 | 2 |\ Wi 4
% B o = :
= || w0 = e 10
g = ] i - - 100
: ; 7
= Wh| o= | m S
F = - | ——
@ Neerig|l Z ||
" B % : f\- 1000
%g WE | M i
o £
1 Ay ¢ am | M £
L Wi | = e
E@ " . lii v 100
i
Eois] \
= S 3
< Ry
1
HiRE S e ; —
ﬁ T K ___:1 ] 1 0y
| RO e
o _ | %o K
B 2@ it il -—‘T—:—_:_L_,' / 1000
t = p === -
| BN T —— g
9 = 557 =
“1 @ i 5 / i+ / =
= o N B 100
S o L _ L "
r| === <7 ) | o | 7
0 = e . R H® L — p—
Im'| o0 e Lo | TR i [ e 10 § T Mium

i u 4o [t R wrarram b ) — s 4 s b At e A
=0T -#f—}&LJIﬁ g%{u =TT -ggﬁﬁ Eu s .4\,““& -ﬁh"fdl =HEE i éﬁf‘é,}:*”
SATRNY AWRENR SPFREN AR OSREFAHR Sl Zz WE @ pHEM L S @ R A LA

4 DK-3 .C—M

Fig. 4 Lithology of borehole DK—3 core, grain—size, probability cumulative grain—size

distribution curve, C—M diagram and changes of sedimentary environment

,133~156m  225.1~240m

o

367.7~396m s

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1838 GEOLOGICAL BULLETIN OF CHINA 2011

105 N N )

[1]Kvenvolden K A. Potential effects of gas hydrate on human welfare
|C]//Prorceeding of National Academy of Science Colloquium. US-
A, 1999, 96: 3420—3426.

[2]Milkov A V. Worldwide distribution of submarine mud volcanoes
and associated gas hydrates[J]. Marine Geology, 2000, 167: 29—42.
[3]Diaconescu C C , Kieckhefer R° M, Knapp J H. Geophysical evi-

dence for gas hydrates in the deep water of the South Caspian Basin,
Azerbaijan(]]. Marine and Petroleum Geology, 2001, 18: 209—221.
(4] , , ;

0. ,2004,11(1):311-315.
5] ,
0. ,2005,32(3) :470—476.
6] . - - ! —
204 0l (D ),2004,34
(12):1091-1099.
[7] , , ,
0. ,2005,19(1) :1-13.
8] , , - 1
,2008,22(3) :363-375.
[9] , , ,
0. ,2009,29(5) :89-98.

[10]Yakushei V S, Chuiilinr E M. Natural gas and gas hydrate accumu-
lations within permafrost in Russia[J]. Cold Regions Science and Tech-

nology, 2000, 31: 189—197.

(1] , , ,
1. ,2006,25(1/2) :29-33.
[12] . . .
Ul ,2006,25(1/2) :58-63.
[13] , ,
. 0. ,2007,26(8) :1029-1040.

[14]Collett T S, Lee M W, Agena W F et al. Permafrost Associated
Natural Gas Hydrate Occurrences on the Alaska North Slope [J].
Marine and Petroleum Geology (2009), doi: 10.1016/j.marpetgeo.
2009.12.01.

[15]Collett T S. Energy resource potential of natural gas hydrates [J].
AAPG Bulletin, 2002, 86(11): 1971-1992.

[16] , , ,
0l ,2009,83(11):1762—1771.
[17] : : —
0l ,1998,19(2) :47—54.
[18] . [M]. : .
1991 :178—180.
[19] , , ,

[l ,2006,18(5) :19-21.

[20] , , . [M].
,1997:173—189.
[21] : : :
0. ,2010,29(1) :182-191.
[22] . , . [M]. : ,
2000:309-326.
[23] , . .
0l ,2003,18(6) :928—932.
[24]A H . [M]. ,1982: 323-329.
[25] , . [M].
,1986.
[26] : 0. ,
2000,2(3) :59-68.
[27] , : : 0. :
2002,9(2) :337-344.
(28] , ,
0l ,2004,26(2) :53—60.
[29] ; , ,
0. ,2007,26(1):95-100.
[30] ) , ,
0. ,2008,10(3) :297-304.
[31]
0. L1993 ,24(5) :447—455.
[32] . 1. ,1984,6
(2):237-243.
[33] ,
1. ,1985,3(4) :142—151.

[34]Passega R. Grain size representation by CM patterns as a geologic
tool[J]. Sedimentary Research, 1964, 34(4): 830—847.

[35] . [M]. : ,1980.

[36]

0. 1990, (2):12—16.

[37]|Bravard J P ,Peiry J L. The CM pattern as a tool for the classifica-
tion of alluvial suites and floodplains along the river continuum[J].
Geological Society, London, 1999, 163: 259—268.

psl !

,2008,18(4) :258—263.

[39]Gorman A R, Holbrook W S, Hornbach M J, et al. Migration of
methane gas through the hydrate stability zone in a low —flux hy-
drate province[J]. Geology, 2002, 30(4): 327—330.

[40]Tréhu A M, Bohrmann G, Rack F R, et al. Proceedings of the O-
cean Drilling Program, Initial Reports, 204[CDROM)]. College Stat
ion, Texas: Texas A & M University (Ocean Drilling Program), 2003.

[41]Milkov A V, Sassen R. Economic geology of offshore gas hydrate
accumulations and provinces[J]]. Marine and Petroleum Geology, 2002,
19: 1—-11.

[42] , . ,

1. 12006,21 (4) : 394—400.

[43]WintersW J, Dallimonre S R, Collett T S, et al. Physical properties
of sediments from the JA PEX6 JNOC6GSC Mallik 2L—38 gas hy
drate research well[J]. Bulletin Geological Survey, Canada, 2002,
544: 95—100.



