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Abstract: The Well Anye(AY )1 of north Guizhou,in the Sichuan Basin,is a shale gas well of major breakthrough in oil
and gas exploration of the basin. The Lower Silurian Songkan Formation of this well has good resources of potential of oil
and gas. To better understand the genesis of natural gas in the gas reservoir of the formation,we distinguished the Lower
Silurian Songkan and Shiniulan Formation in the area,and made a series of experiments in geochemistry, gas composi-
tion, gas isotopes. The experimental results show that (1) under special lithologial combinations, the average content of
TOC of the Songkan Formation in this area is 0. 16% ,the R, value varies from 2.75% to 2. 92% with the average of
2.95% ,and the kerogen type is mainly Type II ;meanwhile its gas accumulation is dominated by methane(over 96% ) ,
plus a small amount of ethane , propane , and other hydrocarbon gases; (2 ) the natural gas drying coefficient of the Songkan
Formation in the study area is much smaller than that of the Wufeng-Longmaxi Formation, and the CO, content of the Xin-
tan Formation is significantly higher than that of the Songkan and Wufeng-Longmaxi Formation; (3 )the 8" C, value of gas
isotopes in the Songkan Formation ranges from —33.2%0 to —33.9%o,with the average of —33.5%0;8"C, value is in
the range between —36.5%o0and —37.0%o,and the average is —36. 8%o,while the §D ( CH, ) value is within the range

between —145.8%0 and —156.6%o,averaging at —150. 0%o,and the kerogen carbon isotope value in the formation is from
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—=32.9%o to —32.6%o,with the average of —32.75%o. Combining CO, tracer gas migration theory,gas drying coefficient

and gas source correlation characteristics, we conclude that the natural gas of the Songkan Formation strata from Well

AY1 is mainly derived from the formation’ s mudstone shale gas after heat cracking.

Key words: gas drying coefficient, CO, tracer gas migration , gas source correlation, Well AY1,shale gas,Songkan Forma-

tion , north Guizhou
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Fig. 1  Stratigraphic division of the target layer and its geological environment,Zheng’ an area,north Guizhou
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Table 1 Microscopic inspection on organic macerals in the Songkan Formation, Well AY1,north Guizhou
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Table 2 Data of on-site core desorption from Well AY1,
north Guizhou

= VI /m EIAE YN fﬂ?ﬁf;
Bl -3 2107.99 skl 3580 0.556
Bl -2 2 110.27 FASRAL 3528 0.113
Bl -1 2113.56 FASRAL 3438 0.104
B2 -1 2119.55 PR 3653.5 0.111
B2 -2 2121.98 AR 3427.5 0.154
B3 -3 2 123.66 FALRAL 2932 0.153
3-3(A3) 2 129.05 i€ 3497 0.074
3-2(A2)  2133.45 PR 3 746 0.069
3-1(Al)  2139.46 FASR A 3597 0.184
B4 -1 2153.33 i 2909.5 0.162

(F3) R, B FEUH N F(96% L 1), &
DR CERNBE, AR AR R I AL AR
PR A, AR A 8 C, A - 33. 2% ~
~33. 9%o, ¥I{H HF1 - 33. 5%0; 8" C, {H1E — 36. 5%0 ~
~37.0%0, ¥ fE K — 36. 8%0; 3Dy, i 1E — 145. 8%0 ~
~156. 6%o, J{HH - 150. 0%,

4 FAREHRIR TN

MRG0 1 LG I @5 o Fric s 8 , g ar

RIRTTIRARL(C,/C ) HRERERN R R (FT) ,
INZIF RN AT R EE AL A2 0.96 ~0.99, 15 H]
Lot 1 RN T2 e b i, ELPRBVE . i
TRARARR TP IR B IE - R HEAZ, T+
TR BB, 2 ia 2 MR R 4 o e i by is
Fo B S, U WA IR AL 9 R AR RS AR T - e 5
BAR TR UL HA —E X A AR RIR A
K AT MRIOE - Jg SR 4 vUE S, A I R R
REE B R B T — e SR 2 O AT, R
SRR TR R BAE R TR 1 56 28 TR AR AN 5
ML

Wil A I K IR s #8510 CO, 5 HE 2 3
1, B CO, 7% B K AR AR 3k 7 %8 0T 1 F
CO, &R RYASAL , R 22 5t 1 R IR v K AR
AARFFE W I - E REAREEEIRRIERE
RE AR (F8) , g IR 5 T - e oy
B 1] BT ML B A5 19 CO, & U8 2w T
Tl - JE BEALAY CO, & i, A MM IR A i R AR Ok
AT MR - g B3 A s <, WA TRk 5
Tl — g ThIR A 22 8] BB L R CO, RN X
TRl - RN CO, i, bt —4i
WIRA A R AR RS TR - e SR U <
22 5k

F3 BAL=W 1 FAMRAEERASKEMRNRE AL ZFHE

Table 3 Main components and isotopic characteristics of natural gas in the Songkan Formation from Well AY1,north Guizhou

. SR 5B % 8> C(VPDB)/%  8D(VSMOW) /%o
5 )2
CH, C,H, 4 Hy o, N, H, He CH, C,H, CH,
1 S,s 96.289 2.07 0.139 0.795 0.633 0.026 0.038 -33.6 -36.8 -149.0
2 Sis 95.375 2.04 0.126 0.864 1.504 0.036 0.043 -33.6 -36.9 -156.6
3 Sis 96.432 2.08 0.143 0.709 0.568 0.021 0.032 -33.2 -37.0 -145.8
4 S,s 96.276 2.06 0.132 0.798 0.654 0.029 0.039 -33.5 -36.8 -150.3
5 Ss 95.244 2.04 0.124 0.864 1.504 0.036 0.043 -33.9 -36.5 -153.1
6 Sis 95.682 2.06 0.127 0.823 1.221 0.031 0.042 -33.4 -36.8 -146.2
FHERE(C/Cy) o
0.900 0.920 0.940 0.960 0.980 1.000 CO& AR/ %
2100 ‘ ‘ . : . 0 0.05 0.10 0.15 0.20 025
° 2050 : : : : ‘
+ FAREL
2150 2100}
< + O Free
o O + + g; &> 7135
21501 + A Tl BRM
= 2200 o o +
é ° é 2200 [ T
r +4+ 4+
¥ 20250 | ® N Hhas
o 22501 e
2300 - NE 2300F @Eﬁ
o HlfeJp THIR4L | ALA - ABp
2350 L :
BT BT | TR RS R O A K8 BAL vt 1 I AR AR 5 e BE TR B AR AL R

Fig. 7 Relationship between drying coefficient and depth in
Well AY1,north Guizhou

Fig. 8 Carbon dioxide content vs. depth in
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Table 4 Comparison of the isotope values between kerogen
carbon and natural gas of the Songkan Formation,
Well AY1,north Guizhou
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