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Abstract; Based on referring to a large number of Chinese and foreign literatures, considering the peculi-
arity of shale gas reservoir and combining with the horizontal comparison with other shale gas reservoir,
this paper focuses on analyzing and summarizing the geological factors in enrichment and high production
of the Mississippian Barnett shale gas in the Fort Worth Basin of United States. Finally, the related con-
ceptual model of geological process is proposed in order to offer a little inspiration for the assessment,
the exploration and the development of Chinese shale gas, which will come. By the analysis of the influ-
ential factors, it is concluded that the thermal maturity, the factors which exist? in shale and make it
fractured more easily and the validity matching of the two aspects are the most important factors that
determine the enrichment and high production of shale gas. The geological process can be summarized
into three stages: the first stage is that organic matter is in low maturity, micro-fractures are opened
and biogenic gas is effusion; the second stage is that organic matter is in high maturity, micro-fractures
are cemented and the cracked gas is enrichment; the third stage is that micro-fractures are reopened and
the shale gas is highly produced under hydraulic fracturing.
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Table 1 Partial data of the five shale gas system’s geological, geochemical and reservoir parameter in America

[1]

E i Antrim Ohio New Albany Barnett Lewis
WEE/m 183~730 610~1524 183~1494 1981~2591 914~1829
MUERE m 49 91~305 31~122 61~91 152~579
AR m 21~37 9~31 15~30 15~60 61~91
TOC/ % 0.3~24 0~1.7 1~25 4.5 0.45~2.5
R/ % 0.4~0.6 0.4~1.3 0.4~1.0 1.0~1.3 1.6~1.88
RALBRE/ % 9 4.7 10~14 4~5 3~53.5
HEAE/ (BRfE m® 1) 1.13~2.83 1.69~2. 83 1.13~2.26 8.50~9.91 0.42~1.27
W B <A/ 2% 70 50 40~60 20 60~85
%2 % #1/MPa 2.76 3.45~13.70 2.04~4.05 20.13~26. 67 6.62~9.87
/(103 m3 e dT) 1.13~14.16 0.85~14.16 0.28~1.42 0.83~8.3 2.83~28.31
B /(105 m? /I 5.66~33.98 4.25~16. 99 4.25~16.99 14.16~42. 48 16.99~56. 63

TE BOBT G BF 9N Barnett SUA I FLBREE S 5% ~8 %,
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Table 2 Experimental data showing change in TOC, ,C.,and Ck, and porosity increase with increasing thermal maturity

[14]

EBR/YU TOCW/Y%  TOCo/%  Co/¥%  CobbA/%  TRw/%  Co/%  Cotosiim/y CoPFREER
LB/ %
0.55 6. 41 0 2.32 0 0 4.09 0 0
0. 85 5.50 14. 2 1.16 50 41 4, 34 6.1 2.4
1. 40 4. 85 24.3 0.23 90 86 4.62 13.0 4.3
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Fig. 1 A conceptual model of geological process
in enrichment and high production of shale gas



LR WEHE ..

TUE R A5 7 B 5T PR 3 AR .

469 -

T OUARYALBR B . FT TR B0 = AR O R4 1
it SR R AR 7 T KA T O A R RS T
RAB BEIUE S PR A B SR B E T R L R Iy
T4 1 7 A B TR R
4.3 FERUMNEARTNESS MR

IK IIHERITR I8 BB J5 i A7 Je 45 1 24 4 0 37 T
Ja MR T R AR, B B R NI Y Barnett 51
AT Z R AR TR S TUR N R R A AR
FTR A 24 s MR T 4R, 3 58 5% U 8 A0 A0 I3 it A
8 T STE AR R 1 3K Bl R B s Ok

5 2518

1) A5 4% Bl 52 i DR 32 v o B RS R | T 4% Rl R
A S I o e 2 1) Wk 4 Ay ) T 4R D S — 3
A RVE I J2 DU URE R & 4R 19 g 7™ 1Y B B 2 1Y
WE . BRI . OFEM Ir 09 A PLB B R4 2
ZEAEE L PG A R AR AL TR R IR R R
(A L e A o KR L il i T 2 1 AL B 5 fif 5%
BB HLI S RN — E R R T R
MR B 25 19 R AR AR B o SR Y ) i o AR i
HAFAE . OWMEREERY IR AT AL T 50U SR % B TR
FE T U R R s MIPES ) B B i 1 0 R
BOTREA . OREE W45 18 UA TR
B A A B SORE X LA SR A R A

D TUA U S M R B R AT T 3
A B AR R AE T I AR W) R BB B L v BV
LR T 25 4 U R B BRI I RO B T R U

BB
S %M

[1] CURTIS ] B. Fractured shale gas systems [J]. AAPG Bul-
letin,2002,86(11):1921—1938.

[2] RICHAID M P. Total petrolenm system assessment of undiscov-
ered resources in the giant Barnett Shale continuous (unconvention-
al) gas accumulation, Fort Worth Basin, Texas[J]. AAPG Bulle-
tin,2007,91(4) :551—578.

[3] RONALD]J H, DANIEL M J, JOHN ZIMBERGE, et al. Oil and
gas geochemistry and petroleum systems of the Fort Worth
Basin[J]. AAPG Bulletin, 2007, 91 (4); 445—473.

(4] SR&NWGTE AR A5, U S 50 <SR T A fRLT ] .
KRR Tl ,2008,28(2) : 151 —126.

[5] CLAYPOOL G E. Kerogen conversion in fractured shale petroleum
systems[ J]. AAPG Bulletin, Supplement,1998,82(13) ;5.

[6] MARTINI A M, WALTER L M, Ku T C W, et al. Microbial

production and modification of gases in sedimentary basins: A geo-

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

chemical case study from a Devonian shale gas play, Michigan
Basin[J]. AAPG Bulletin,2003,87(8) :1355—1375.
DANIEL M J, RONALD J H, TIM E R, et al. Unconven-
tional shale gas systems: The Mississippian Barnett Shale of
north cental Texas as one model for thermogenic shale gas
assessment[J]. AAPG Bulletin, 2007, 91 (4): 475—499.
JARVIE D M, HILL R J, POLLASTRO R M. Assessment of
the gas potential and yields from shales: The Barnett Shale
model[C]// Cardott B J, ed. Unconventional Energy Re-
sources in the Southern Mid — continent. Conference: Okla-
homa Geological Survey Circular 110,2004 :34.
KEN .28, ZWE. TUEKBURNLE A AT ] KA
ATl ,2004,24 (7):15—18.
ZHAO HANK, GIVENS N B, CURTIS B. Thermal matu-
rity of the Barnett Shale determined from well-log analysis
[J]. AAPG Bulletin,2007,91(4) ;535 —549.
RONALD J H, ETUAN Z, BARRY]J K, et al. Modeling of gas
generation from the Barnett Shale, Fort Worth Basin, Texas[]J].
AAPG Bulletin, 2007,91(4) :501—521.
SHEIKO S S, SUN F C, RANDALL A, et al. Adsorption—
induced scission of carbon — carbon bonds [ J]. Nature,
2006,440(9) :191—194.
MANGO F B, JARVIE D M. Catalytic gas in marine shales
[C]// AAPG International Conference and Exhibition,
Perth, Australia, 2006.
JARVIE D M, LUNDELL L L. Hydrocarbon generation
modeling of naturally and artificially matured Barnett Shale,
Fort Worth Basin, Texas[ C]// Southwest Regional Geo-
chemistry Meeting, The Woodlands, Texas,1991:8—9.
ROSS D J K, BUSTIN R M. Shale gas potential of the
Lower Jurassic Gordondale Member, northeastern British
Colunbia, Canada [J]. Bulletin of Canadian Petroleum Ge-
ology»2007,55(1) :51—75.
GALE ] F W, REED R M, HOLDER J. Natural fractures in the
Barnett Shale and their importance for hydraulic fracture
treatments[ ] |. AAPG Bulletin,2007,91(4) :603—602.
BOWKER K A. Barnett Shale gas production, Fort Worth
Basin: Issues and discussion[ ]J]. AAPG Bulletin, 2007,
91(4).523—533.
BOWKER K A. Recent development of the Barnett Shale
play, Fort Worth Basin[J]. West Texas Geological Society
Bulletin ,2003 ,42(6) :4—11.
MARTINEAU D F. Newark East, Barnett Shale field,
Wise and Denton counties, Texas[ C]// Barnett Shale frac-
gradient variances. AAPG Southwest Section Meeting,
Fort Worth, Texas,2003:1—4.
WANG ZHENLIANG, CHEN HELIL The distibution and
evolution of fluid pressure and its influence on natural gas
accumulation in the Upper Paleozoic of Shenmu — Yulin
area, Ordos Basin[J]. Science in China Series D: Earth Sci-
ence,2007,50(Supp. [ ):59—74.

(mE HLID)



