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Characteristics and exploration breakthrough of coal measure genetic biogas in
Eastern Sag of Liaohe Depression

Chen Xingzhou'?, Guo Qiang', Zhang Bin', Han Hongwei', Sun Xinyu', Liu Yan', Du Xinjun'

( 1 PetroChina Liaohe Oilfield Company; 2 College of Geoscience, China University of Petroleum (Beijing) )

Abstract: The Eastern Sag of Liaohe Depression is one of the areas with the earliest biogas discoveries in China. The shallow biogas has
not attracted much attention in the early exploration stage due to the good exploration results in the middle and deep formations, and there
is a lack of understanding of source rocks and distribution law of shallow biogas. The geochemical characteristics of shallow gas (reservoir)
in drilled wells are systematically analyzed, and a key index of carbon isotope is used to classify shallow gas (reservoir) in Eastern Sag into
four types, including primary biogas, bio-transitional zone gas, transformed biogas and mixed type gas. Furthermore, the genesis of shallow
gas is discussed, and it is indicated that the shallow biogas is dominated by coal measure genesis. The in-depth study supports to obtain
geological understanding that the distribution of shallow biogas was distinctly controlled by coal measure strata, high-quality clastic rock
reservoirs, two sets of regional cap rocks in the upper sub-member of the third member of Shahejie Formation (Es,') and the first member
of Shahejie Formation (Es,), and the late formation of structures and late gas charging were conducive to the large-scale gas enrichment in
shallow formations. Guided by the above understanding, high-yield gas wells and large-scale reserves have been discovered, opening up a new
exploration field of coal measure genetic biogas in Liaohe Depression.
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Table 2 Statistics of mercury contents in shallow gas in Eastern Sag of Liaohe Depression
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Fig.7 Characteristics of C,_, alkane components in shal—
low gas in Eastern Sag of Liaohe Depression
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Table 3 Summary of the maceral and maturity of coal measure source rocks in the upper sub—member of the third member of

Shahejie Formation in Eastern Sag of Liaohe Depression
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KL 2E P YCH R EHUR (IER S, Ak
JFFE 2k i) E R, 4 0.3%~0.6% AIRIEILRT B,
A Lk O 25 TR IHERT R, Rk B4 B
RIBEZRAGHLIRAE R, 2k 0.4% ~0.7% I BI AT A= gk
BB BRI RSB E, Rk B D g
RIF 58 2 3 111 P S S A A AL A DL Y, S Y
AHURAAEMGR I B rT LA A4, 1 HLATRE
AFITEHGEAK, IR A . A LTS AR RIS
Bt 5 B ol AR Ay — i DA AR, ] 2 i A A —
T ERREESAED ZBUL L, [FIR B &R
B I B A TR A — i A A R X B R
DR A S AL S v, A TP e R A e DR
R SRR IR, A TR Rl
Bk B,

Lih ko #r, WTUABRE L 45 1 T 2R
T TAT I B 20 11T B 2 R e ) T R AE, KT
i B 2B B RAR R — M A A 4 SR A iy — ek D <ok
T REMPEERMZE) V20, Rl R AE &
HEN L, EREMBEEXIIE S, kR
R MERE 2SR 2 £ (B 3) , &
A Sk B o) BEMmRK, AFTIRE S
AR,

3.3 MMHIBEESFHRENTENSEE

AR 0 B AN A B4 A W SO B SRR i, 1T
HAD = BB, Ib—BAZRE H DA Z A 2
B TR, WREUM S, PRbEA



% 1 1]

BRAMISE : ILTnTA B AR T B 2R B R A R AE B B R 5 ik 87

T, b, Uikakz, kb E—4F, BRE
AR AR AT, fioe s 8Pk 38.65%, — MR {E
21.0%~41.2% 2], Zed & @i, gk o g
T, HRER o A SR T BUE KIS . BOA TR

M5g, il R, Won fitt B LI R 3 200 A f2
15% ~28% 2, &35 % — Moy fi{E 10~1000mD 2
] (%4) , A&, hEsiR, EEAET,
U A SR ik Z e il

®4 TAYRFEDLURESBXXEEEYIER

Table 4 Physical properties of shallow reservoirs in key areas in Eastern Sag of Liaohe Depression
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