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Table 1 Analysis quality statistics of sample

HiL X BN fii ke i [ ke
FE AL 300 300
, . (=gzivad 15 0
; Lt X
LA S T R TS BRI RERC 30 30
AR % 95.5 100
A AL 2001 2001
s EHIRE 100 0
B ) 4 i
P R T R A 210 210
BAHER/ % 100 100
FE A AL 5011 5011
B RIRE 280 0
PLETN s e
T SrH i I H AR SRR 550 550
BEER/ % 99.75 99.25

2 JRIEHIRALAE AR

2.1 ERFEIBRHERAL 41

SEIE AR % LU A L X v 3 SRR i kG
W ¥ A CH,. C,H,. C,H,. CH,. C;H,. nC,H,,.
iC,H,, .nCsH , F iCsH , 21 43, B 23 b 4 HERE 5 4
K R % CH, \C,H, .C,H, .C,H, .C,H, , #B/rFE
A IS 2 nC,H,, .iC,H,, .nCH, Al iCH ,, 1%
+ X P R R R HA € >C,>C,>C>Cy U FF
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A% 1L A B M X R i CH, & &3 E
55.50 pl/kg, BRI TEIE (C, ) SFIIMEH R T7.52 pl/
kg ; BT Hb X FR A 42 CH, “F-39{HN 3.89 wl/kg, FRf#
12 C, I A 0.41 WL/ kg ; I8 35 b X 2 i 1 5
BARB R A5 4a A K, IR e CH, T3
B8 3 225.54 pw/kg, BRf# 42 C,_s “F-FI{E 7 205.15
L/ kg (3R 2) ; TR 2S5 d 1 1A 34 {1 95 % 235 1 > A8
T2 LA HEL b DX > V07T 2 1l 6 2R U AR A TR e 0 ) B
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SEYEFE M AR LA B b DX SR 235 1l T 2
FE i, B AR 2D BORE A A6, 34 BE R I i B CHL,
C,H, . C,H,  C;Hg M C,H, 44, nC,H,.iC,H,,.
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A5 LU AR B b, DX 5 0 1 i 1) P B R L
C,>C,>Cy>Cs>C,, Hfr CH, R & iR 3.01 ~
13092.85 wL/L, - {5 600. 00 pL/L, 28 5 & %
2.71;C,H, RFI& 4 0.10~3.41 wL/L, FHI{EH0.51
wL/L; CH, RFLE 0 0.07 ~3.69 wL/L, F-¥1H 0.
44 pL/L, TiZS¥f 25 CH, & s (HIic KT C,H,
M CH, J& C,H, BERY 1176 1%, J& C,H, H{EHK 1
364 £, HWW Bt 2 5 RECK T 1, /T Rg N 2 i ik
5

AT H X i B CH, ARFRE o 1,64~ 644.45
pL/L,FHMH 10.95 pl/L; eS8 54 CH, (R R & &
0.10~118.39uL/L, F-¥J{EH3.30uL/ L, AH LA
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Table 2 Statistics of various indexes of acidolytic hydrocarbon in the permafrost area

— ——— =y —
jix Hhr Kot RN R R R R
/(pL-kg™')  /(pL-kg') /(pL-kg™) /(pL-kg™)
CH, 300 55.50 1.17 1687.86 148.63 2.68
C,H, 300 4.43 0.01 144.45 13.77 3.11
C,H, 299 0.27 0 1.28 0.21 0.77
- C,Hy 299 1.48 0 60.66 535 3.60
*BJ%”J C,H, 295 0.14 0 1.01 0.10 0.75
A nCyHy 272 0.45 0 19.87 1.82 3.64
iC,H,, 275 0.30 0 11.53 111 3.43
nCsH,, 280 0.23 0 9.63 0.78 3.14
iCsH,, 226 0.22 0 8.74 0.93 3.17
CH, 2001 3.89 0.89 17.83 1.46 0.38
C,H, 1870 0.04 0 0.40 0.03 0.70
C,H, 1976 0.14 0 1.45 0.13 0.95
€, Hy 1937 0.04 0 0.24 0.03 0.68
TR 23 CyH, 1956 0.07 0 0.53 0.04 0.65
nCiH,, 215 0.03 0 0.17 0.02 0.76
iC,H,, 84 0.02 0 0.09 0.01 0.70
nCsH,, 88 0.04 0 113 0.12 2.94
iCsH,, 72 0.03 0 0.11 0.02 0.66
CH, 5011 3225.54 14.23 103309.19 3575.00 117
C,H, 5011 123.68 0.43 2485.51 120.83 0.98
C,H, 5011 0.56 0.06 2.62 0.26 0.46
C,Hy 5011 42.96 0.25 632.55 41.55 0.97
e C3H, 5011 0.41 0.03 3.99 0.21 0.51
nC,H,, 5011 14.08 0.07 250.98 13.74 0.98
iC,H,, 5011 10.50 0.04 205.49 11.05 1.05
nCsH,, 5011 5.14 0.04 94.82 5.21 1.01
iCsH,, 5011 7.82 0.08 182.35 8.48 1.09

®3 FEXRMEHEEEIERGEITHAE

Table 3 Statistics of various indexes of hydrocarbon gas detected with headspace gas technique in the permafrost area

HE /ME i INIE] P 22

. — A v i =
HbIX fabn Kb A2 /(pL LYY /(pL-LY  /(pL-L7Y /(pL-L7H e

CH, 300 600.00 3.01 13092.85 1624.19 2.71

C,Hg 300 0.51 0.10 3.41 0.43 0.85

C,H, 300 0.93 0.09 4.72 0.64 0.69

) C3H, 300 0.44 0.07 3.69 0.44 1.00
L C5H, 295 0.49 0 1.47 0.36 0.74
AR EC nC,H,, 256 0.14 0 1.01 0.10 0.69
iC,Hyo 256 0.13 0 0.57 0.09 0.68

nCsH,, 74 0.18 0 0.48 0.09 0.47

iCsH,, 77 0.34 0 1.83 0.39 1.15

CH, 2001 10.95 1.64 644.45 17.99 1.64

C,Hy 2000 2.37 0 621.27 21.84 9.23

C,H, 2001 8.25 0.07 39.22 5.56 0.67

C;Hg 2001 2.22 0.04 405.02 13.95 6.27

TSI £ Hb CyH, 2000 0.81 0.04 4.13 0.50 0.61
nC,H,y 1993 0.98 0 172.68 6.04 6.14

iC4Hy, 1874 0.12 0 11.24 0.45 3.63

nCsH,, 2000 2.77 0 55.97 3.58 1.29

iCsH,, 1974 0.42 0 11.11 0.55 1.33

CH, 5011 3.30 0.10 118.39 4.70 1.42

C,Hy 5005 0.43 0 300.62 5.27 12.30

C,H, 5006 0.65 0 6.70 0.57 0.88

C3H, 5009 0.27 0 136.57 2.41 8.91

JEHE S C,Hg 5006 0.18 0 13.00 0.23 1.28
nC,H,y 4961 0.13 0 59.64 1.07 8.03

iC4Hy, 4998 0.10 0 2.63 0.09 0.92

nCsH,, 4828 0.15 0 6.27 0.23 1.61

iCsH,, 4860 0.16 0 6.58 0.26 1.65
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Fig.5 Relationships of C,/(C,+C,) and 6" C, in acidolysis soil from Qiangtang Basin and Muli area
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T4 HRERZETRBRBSBEETNHEMLER

Table 4 Quantitative indicators for evaluation of oil and gas properties of surface samples by 3D fluorescence technique

Ji i FUEBERE K FRWE R
BEHTIH 0.70~80.00 >6.0
5 0.45~0.70 2.0~6.0
Gl 0.30~0.45 <2.0
I 0.67~0.75 2.5~6.0
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Table 5 Quantitative indicators of surface samples by 3D fluorescence technique
43X e T, Fy T, F, Ty Fy R K
WG218 232/340 50.0 252/370 8.7 248/312 45.0 5.7 0.73
WG324 232/340 108.0 252/370 38.8 248/312 53.7 2.8 0.63
WG385 228/340 45.6 252/370 8.1 248/312 50.5 5.6 0.70
XC048 228/340 33.5 252/370 5.8 248/312 45.3 5.8 0.81
XC161 228/340 35.2 252/370 5.8 248/312 43.5 6.1 0.81
TEYHAE XC198 232/340 43.6 252/370 4.9 248/312 45.3 8.9 0.75
XC237 232/340 40.3 252/370 3.9 248/312 42.6 10.3 0.81
XC255 228/340 27.6 252/370 3.8 248/312 41.2 7.3 0.83
XC274 228/340 39.3 252/370 6.8 248/312 43.4 5.8 0.78
XC308 232/340 38.7 252/370 4.9 248/312 41.6 7.9 0.76
XYO038 232/340 93.8 252/370 16.2 248/312 49.8 5.8 0.72
QLH1810 232/344 551.0 252/375 144.0 288/344 128.0 3.8 0.73
QLH1911 232/344 601.0 252/375 190.0 288/340 146.0 3.2 0.68
QLH1912 232/344 47.4 252/375 8.7 288/340 8.2 5.5 0.72
QLH1913 232/344 60.0 252/375 9.6 282/330 11.7 6.3 0.83
QLH1915 232/344 110.0 252/375 23.4 282/330 21.0 4.7 0.75
AR L QLH1916 232/344 47.0 252/375 9.5 282/330 9.7 5.0 0.71
A HLHIX QLH2010 232/344 676.0 252/375 267.0 288/340 203.0 2.5 0.72
QLH2011 228/340 520.0 252/375 183.0 288/340 134.0 2.8 0.66
QLH2012 228/340 386.0 252/375 68.0 288/340 83.7 5.7 0.79
QLH2108 228/340 45.8 252/375 9.8 280/330 8.8 4.7 0.72
QLH2109 228/340 90.5 252/375 13.3 280/330 171 6.8 0.83
QLH2110 228/340 76.4 252/375 10.4 280/330 13.5 7.4 0.79
T236 228/340 158.0 248/375 14.0 264/320 25.6 11.3 0.80
T237 228/340 415.0 248/375 14.7 264/320 50.7 28.2 0.89
T238 228/340 339.0 248/375 21.0 264/320 74.0 16.1 0.83
1242 228/340 266.0 248/375 21.0 264/320 49.0 12.7 0.82
1243 228/340 198.0 248/375 16.0 264/320 37.0 12.4 0.80
T244 228/340 242.0 248/375 22.0 264/320 44.0 11.0 0.80
K T245 228/340 311.0 248/375 40.0 264/320 54.0 7.8 0.78
T185 228/340 87.0 248/375 6.4 264/320 19.0 13.6 0.87
T191 228/340 118.0 248/375 6.8 264/320 18.4 17.4 0.83
T193 228/340 70.0 248/375 7.0 264/320 13.5 10.0 0.82
T194 228/340 75.6 248/375 6.8 264/320 15.6 11.1 0.85
T198 228/340 102.0 248/375 8.6 264/320 23.0 11.9 0.84
T199 228/340 153.0 248/375 13.4 264/320 39.0 11.4 0.84
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Geochemical characteristics and genesis of hydrocarbons in

superficial soil in continental permafrost regions in China

YANG Zhi-Bin'*?, ZHOU Ya-Long', ZHANG Fu-Gui', ZHANG Shun-Yao', SUN Zhong-Jun'

(1. Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China ;2. State Research Center of
Modern Geological Exploration Engineering Technology, Langfang 065000, China;3.Tibet Institute of Geological Survey, Lhasa 850000, China)

Abstract: This study analyses the geochemical characteristics, genesis, and properties of hydrocarbon components using data of surface
soil samples collected from the permafrost regions in the Qiangtang Basin, the Qilian Mountains, and the Mohe Basin. The results re-
vealed that the hydrocarbon gases in the superficial soils in the permafrost regions mainly comprise methane, as well as a small amount
of ethane, ethylene, propane, butane, and pentane. The hydrocarbon gases in the Qiangtang and Mohe basins are mainly of pyrolytic
genesis and their types include soil-formed gas and the mixed gas of soil-formed gas and coalbed methane. In contrast, hydrocarbon ga-
ses in the superficial soil in the permafrost zone in the Qilian Mountains are of pyrolytic and biogenic genesis and their types include
soil-formed gas, coalbed methane, and biogenetic gas. The study provides a basis for exploring oil and gas resources such as natural gas
hydrates in the continental permafrost regions in China.

Key words: continental permafrost region;geochemical characteristics ;natural gas hydrate ;acidolysis hydrocarbon ; headspace gas
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