Zib S K& IS

$37 % 1 OIL & GAS GEOLOGY 2016 4 2

X EHHS 0253 —9985(2016)01 - 0045 - 11 doi:10. 11743/0gg20160107

Bt X BRI ESARESEH
—— LIS AL R SRS B4 )

E;@EI,LS TX%I,LS gkgki YA / -A—4 5 ,,L/TJCI’Z’3 7-5_ uml,2,3 d\%&tﬁl’zﬁ
(1. P EHE R REVRF B, db 5t 100083 2. v [ Hh i K2y /@*ﬁﬁ%l:'@i{k SRS IR TR E S, Jb Rt 100083 ;
3. P E LT RS TUA ARG UR ARSI [ 4 B R S S g %, T 1000835 4. v [ E i RE IR Ak T AR 4324 /], Jb st 100107
5.4 TR RERIR A RAE], BN 4i{ . 554300)

EFEE I HMEA TS EBHERN AN A NEANRFES B E LM XA, BAH KR E AEARE T Mk

#@w}ﬁﬁ/f{ R AREERELBERRRGLAEZRAERE, 5ERBEUN LT ZAMAN, TERAFHHFAL R
HM&E% HERAMEEAEMER MR EAMERE G I, 48 7 A 44038 KR &0, USTMNEH RS FHEA
KB, BT R AR S AT, A %fﬁ%%ﬁﬂﬁfﬁ&% R EE RARAL) HEAEH HEEHERHZAN
EARGEAEBRTTHAR, EREW, UM AP ENEHREE T AR REORAER, ARARMERCEAEH NG
B KRR, E MR RET NS, RALK - RaRE RIS A 5 AR AL T, R R Ay
ARD AREP REFAMEIT, RRAALPEHEKFEEN, RENT RN E KB FERRRET B A ks HEK
BN BJE BT T B AMEREFMETMEATERR, A F R X RAEHAXHEATT k.
KW RFA M WEAGFRHEA, TERS A ARG B K
RE4S %S TE132.8 SCERFRIREG A

Gas preservation conditions of marine shale in northern Guizhou area.
A case study of the Lower Cambrian Niutitang Formation
in the Cen’ gong block , Guizhou Province
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Abstract ; South China,where develops several sets of marine organic-rich shales,is an important area for shale gas E &
D. Compared with North America, the marine organic-rich shales in southern China have the characteristics of old
geologic age, high maturity , multi-episodic tectonic movements,complex surface conditions, complicated earth stress state
and large differences of preservation conditions. In comparison with the Longmaxi shale that has achieved a breakthrough
in shale gas exploration and development in Sichuan Basin and its periphery,the Lower Cambrian Niutitang shale has an
older age, greater particularity and complexity and higher requirement to preservation conditions. On the basis of the
geological conditions of the complex structure areas in southern China,the preservation conditions of the Niutitang shale
in the Cen’ gong block were analyzed through precise seismic interpretation, tectonic evolution, material foundation, cap
rocks , reservoir pressure ,and component of natural gas and aquifers. The results indicate that late tectonic reconstruction
dominated by denudation and faulting is the major factor leading to the dissipation of shale gas. The tectonic evolution of

the study area has the characteristic of “moderate early uplifting, long-term stability and intensive late reformation”.
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Besides, NE-NNE-trending trough-like folds, high dip-angle thrust faults and strike-slip faults are well-developed in the

study area,and the central wide and gentle structure zone has less faults, moderate buried depth and good preservation

conditions. In addition , the component of the natural gas and strata water shows that the superior roof, floor and regional

cap rocks can effectively retard the gas dissipation and strata water invasion. Finally, an evaluation index system of

structural preservation conditions is put forward and applied to identify the favorable preservation zones in the Cen’ gong

block.

Key words ; preservation , shale gas, Niutitang Formation , Lower Cambrian,Cen’ gong block , northern Guizhou area
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Fig. 1  Geographic location and stratigraphic characteristics of the Cen’ gong block
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Fig. 2 Shale gas shows of the Niutitang shale in the TX 1,CY 1 and TM 1 wells in the Cen’ gong block
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Table 1 Gas composition of the Niutitang
shale in the Cen’ gong block

UL it/ %

W A
CH, C,Hy,  CyH, o, N,

TX1 80.70 1.97 0.03 2.33 14. 96
TX1 79.13 1.22 0.01 2.70 16.93
TX1 76.43 1. 09 0.01 2.74 19.74
TX1 80. 95 1.83 0.03 2.60 14.58
TX1 81.30 2.24 0. 04 2.55 13. 87

TX1 77.85 1.43 0.03 2.91 17.78

4 TX1 80. 61 1.38 0.03 2.60 15.39
i T™1 3.17 0 0 0.36 96. 47
Fa:) T™1 2.73 0.34 0 0.27 96. 66
T™1 4.56 0.34 0.16 0.29 94. 65
T™1 1. 46 0.14 0 0. 05 98. 35
T™1 1. 68 0.17 0 0.56 97. 60
T™1 4.02 0.35 0 0.42 95.21

T™1 33.63 0.95 0.03 0. 64 64.75
T™1 2.29 0.49 0 0.27 96. 95
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Table 2 Formation pressure coefficients of major gas-producing shales in U. S. and China ( after [20,21 -43])

TUA B F (HLX) 28K B/ m R,/ % IRIE Y i
Antrim Michigan 180 ~ 670 0.4~0.6 0. 81
Ohio Appalachian 610 ~ 1530 0.4~1.3 0.35 ~0.93
New Albany Ilinois 180 ~ 1 500 0.4~1.0 0.99
Barnett Fort Worth 1980 ~2 600 1.0~1.7 0.99 ~1.21
Lewis San Juan 915 ~1 830 1.60 ~1.88 0.47 ~0.58
Marcellus Appalachian 1220 ~2 590 1.2~3.5 0.70 ~1.24
Woodford Anadarko 1830 ~3 350 1~4 1. 11
Eagle Ford Maverick 1220 ~3 650 1.00 ~1.27 0.99 ~1.26
Fayetteville Arkoma 305 ~2135 1~4 1.38~1.84
Haynesville East Texas 3050 ~4 000 1.2~3.0 1.62 ~2.08
TEEA PRI 2200 ~4 500 2.20 ~3.06 1.55
A YAl BONAE I 1200 ~2 200 2.3~4.0 0.91 ~1.13
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Fig. 8 Favorable structural zones for the Niutitang shale gas reservoir in the Cen’ gong block
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