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Fig. 1 Simplified geological map of the Delingha Basin in Qinghai
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Fig.2 Representative pictures for individual Carboniferous Formations in the Delingha Basin
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Table 1 Trace element analyses of the samples from the Carboniferous strata in the Delingha Basin
i B TR htl ht2 ht3 hi4 kit kI2 kI3 kl4 zbl zb2 zb3 zb4
Al 05 % 0.01 1.99 1.16 1.3 0.92 1.2 1.19 1.32 1.6 0.31 0.75 0.9 0.46
MgO % 0.01 0.27 0.37 0.13 0.58 0.21 0.16 0.16 0.57 0.36 0.32 0.15 0.22
Ca % 0.01 1.02 15.3 5 26.1 11.4 8.94 7.78 18.65 | 17.75 | 17.45 6.87 13.2
Ti % 0.005 <0.005| 0.007 | <0.005| 0.005 | 0.014 | 0.013 | 0.016 | 0.032 | 0.005 | 0.005 | <0.005| 0.006
Fe % 0.01 0.06 0.13 0.13 0.12 0.91 0.21 0.24 0.3 0.29 0.18 0.17 0.13
K % 0.01 0.02 0.03 0.03 0.02 0.08 0.07 0.08 0.12 0.02 0.04 0.02 0.03
Rb ne/’g 0.1 0.8 1.6 1.3 0.8 4.6 3.6 4.2 6.5 1 1.7 1 1.2
Ba ne/’g 10 60 30 130 10 90 40 60 60 40 100 60 40
Ga ne's 0.05 0.82 1.06 0.63 1 0.91 0.89 1.06 1.89 0.43 0.46 0.47 0.64
Sr ne/s 0.2 41.1 589 232 814 808 318 363 758 528 614 265 328
A% ne/’g 1 1 5 2 6 4 4 4 8 1 2 1 3
Th e/ 1 <1 <1 <1 <1 1 1 1 1 <1 <1 <1 <1
U e/ 0.5 1.1 1.2 0.5 0.9 2.2 1.4 1.5 2 2.3 1.7 1.2 2.4
Ni ne/'g 0.2 3.1 4.3 2.5 5 4.4 3.2 3.6 5.9 2.9 0.9 1.1 6.9
Co ne/g 0.1 0.2 0.3 0.4 0.5 0.9 0.6 0.6 0.8 0.3 0.3 0.6 0.5
Cu ne/s 0.2 3.8 3.6 2.7 2.2 2.3 1.7 2.2 2.6 5.8 2.9 1.7 2.6
Zn ne/s 2 7 6 9 11 10 7 8 26 15 7 15 12
Mg ne/s 0.1 0.15 0.21 0.07 0.32 0.12 0.09 0.09 0.31 0.2 0.18 0.09 0.13
Nb ne/s 0.1 0.2 0.2 0.1 0.2 0.4 0.2 0.1 1 0.1 0.1 0.2 0.1
Se ne/s 0.1 0.2 0.5 0.4 1.1 0.6 0.6 0.6 1.3 0.3 0.3 0.2 0.4
m {f 13.57 | 31.89 10 63.04 17.5 13.45 | 12.12 | 35.63 | 116.13 | 42.67 | 16.67 | 47.83
Ca/(Ca+Fe) 0.94 0.99 0.97 0.99 0.92 0.97 0.97 0.98 0.98 0.98 0.97 0.99
Rb/K 40 53.33 | 43.33 40 57.5 51.42 52.5 54.16 50 42.5 50 40
Sr/Ba 0.68 19.63 1.78 81.4 8.97 7.95 6.05 12.63 13.2 6.14 4.41 8.2
3 Ce 0.8 1.02 0.93 0.77 0.85 0.81 0.79 0.84 0.65 0.67 0.81 0.43
Ce nom 0.045 | 0.008 | -0.051 | -0.107 | -0.088 | -0.105 | -0.105 | -0.101 | 0.17 | 0.227 X -0.385
Th/U <0.90 | <0.83 <2 <1.11| 0.45 0.71 0.66 0.5 <0.43 | <0.58 | <0.83 | <0.41
&U 1.53 1.57 1.2 1.46 1.74 1.62 1.64 1.71 1.75 1.67 1.57 1.76
w(Ce)/w(La) 1.86 2.1 2 1.69 1.73 1.66 1.66 1.68 1.38 1.22 2.4 0.83
V/(V +Ni) 0.24 0.54 0.44 0.55 0.48 0.56 0.53 0.58 0.26 0.69 0.48 0.3
Ni/Co 15.5 14.33 6.25 10 4.89 5.33 6 7.38 9.67 3 1.83 13.8
Cu/Zn 0.54 0.6 0.3 0.2 0.23 0.24 0.28 0.1 0.39 0.41 0.11 0.22
Sr/Cu 10.82 | 163.61 | 85.93 370 351.3 | 187.06 165 291.54 | 91.03 | 211.72 | 155.88 | 126.15
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Palaeoenvironments of the Delingha Basin in Qinghai during the
Carboniferous

SUN Jiao-peng', CHEN Shi-yue', PENG Yuan’, LIU Wen-ping’, MA Shuai', SHAO Peng-
(:heng1 , LIU Jin'

(1. School of Geosciences, China University of Petroleum, Qingdao 266580, Shandong, China; 2. Institute of
Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China; 3. Southwest Oil and Gas Field
Company, CNPC, Chengdu 610051, Sichuan, China)

Abstract; The analyses of 12 pieces of carbonate rock samples from the Carboniferous strata in the Delingha Basin,
Qinghai have reflected that during the Carboniferous, the Delingha area was once in the marine saline water
environments with saline and dysaerobic sea water, humid and highly evaporated conditions, and plenty of
terrigenous supply. This type of humid and reducing environments may be favourable for the propagation of
organisms and preservation of organic matter, and thus may be the ideal sites for the development of the
Carboniferous source rocks. Vertically, higher salinity and stratification of sea water in the Keluke Formation
suggest the relatively enclosed and salinized sea water in the restricted carbonate platform environment, while in the
Huaitoutala and Zhabusagaxiu Formations, the sea water was well connected in the open carbonate platform
environment. It can be seen that the total organic contents in the Keluke Formation are higher than those in the
Huaitoutala and Zhabusagaxiu Formations in the Delingha Basin.
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