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Fig.1 Tectonic units of Qiangtang Basin and
the distribution of the investigated gas emission sites
(modified from reference[ 247])

1 (E92°56'19. 8", N34°49'44. 8", 4 633m);2

(E92°44'51.5",N34°35'37. 7", 4 620m);3
(E92°40'54. 1”7, N34°03' 05. 4", 4 483m) ;4
(E92°33'45. 0", N34°12"10. 1", 4 518m); 5
(E92°07'30. 8", N34°18"46. 6", 4 585m) ;6
(E91°51'04. 3", N33°08'30. 6", 4 901m)

2.1
300km,



876 Vol. 25

82. 59%, CO,

, 13.80% .CH, 3.58%.,C, H; Cs Hg
’ . lcmo 9813 C] _28. 3%()9813 CC()Z
Nz \(:(7)2 ‘CH,l‘Cg Hg Cd Hgs Ng —8. 4%0( 1)0
1

Table 1 Gas compositions and their carbon and helium isotopic ratios along Qinghai-Tibet Highway

N2/ % 82.59 0. 00 95. 50 78.79 0. 00 3.12
CO»/% 13. 80 99. 97 3. 84 20. 91 =99, 99 96. 77
CH,/ % 3.58 0.03 0. 64 0. 30 0.00 0.11
C:Hs/% 0. 02 0. 00 0.06 0. 00 0. 00 0. 00
CsHs/ % 0.01 0. 00 0.01 0. 00 0. 00 0. 00
3BCy/ Yo —28.3 — —29.7 — — —27.7
313Cs /Y% — — —18.0 — — —
3" Ceo, /Y —8.4 —4.8 —15.9 5.5 —7.7 —4.5
“He/? Ne 7.47 2.50 34,55 0.52 1.52 1. 14
(*He/*He)/ (X10°%) 0.43 0. 84 0.07 1. 00 0.61 0.61
R/Ra 0.31 0. 60 0.05 0.72 0. 44 0. 44
Re/Ra 0.28 0. 50 0. 04 0. 27 0. 29 0. 22
He/% 2.86 5.66 0. 00 2.77 2.97 2.15
(CO5/*He) /(X 10') 0.23 0. 36 98. 27 0. 24 0. 54 0.079
(CH,/?He)/(X10%) 0.59 — 59. 41 0. 34 — 0.12
/% 65.2 41.6 0.0 62.5 27.7 100.0
/% 20.9 51.4 43.6 32.7 52.6 0.0
/% 13.9 7.0 56. 4 4.8 19.7 0.0
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Geochemistry and Origins of Gas Discharging Along
Qinghai-Tibet Highway, Northern Qinghai-Tibet Plateau
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3. Cold and Arid Regions Environmental and Engineering Research Institute ,

Chinese Academy of Sciences . Lanzhou 730000, China)

Abstract: CO, and CH, play a significant role in the global climate change and carbon circulation and can be
used to monitor their origin and tectonic activity. In this paper, we carried out investigations on the gas
compositions, carbon isotope ratios of CO, and CH, ,and He isotope compositions from the Qiangtang Basin
and its adjacent areas. Our results show gas samples from Beiluhe, Bucha Lake,and eastern Tuotuo River
are N,-rich with N, over 75%. The contents of CO, and CH, are only 3. 45%-20. 91% and 0-3. 58% , re-
spectively. CO,/*He and CH, /* He and carbon isotopic values of CO, and CH, suggest that both CO, and
CH, from Bucha Lake are biotic without mantle-derived CO, and He,whereas those of Beiluhe and eastern
Tuotuo River are abiotic. Southern Erdaogou Depot,branch of Tuotuo River,and Tanggula Mountain Dep-
ot are enriched in CO, with more than 96 %. The CO, was at least partially originated from mantle,trace a-
mount of CH, was abiotic and derived from mantle-derived CO,; He was primarily originated from crust
with only 2. 15%-5. 66 % of mantle-derived origin. These results show that the emitting of large quantity of
mantle-derived COy is likely to be ascribed to the presence of Bangong Lake-Nujiang River, Hoh Xil-Jinsha
River sutures and the Cenozoic volcanism in northern Tibet. Nevertheless, the estimated small fraction of
mantle-derived He may result from the low opening degree at the bottom of fault zones and possibly reflect
a geological setting of strong extrusion and an increase in crustal thickness.

Key words: Gas emission; Carbon isotope; Helium isotope; Origin; Qinghai-Tibet Plateau



