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Fig.1 ~ Sampling location in the western Qaidam Basin
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Fig.2 SEM images of ostracod shell fossils from the middle and upper section of Upper Ganchaigou Formation,

western Qaidam Basin
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Fig.3 Comprehensive age column splicing map of sampling drilling, upper and middle section of Upper Ganchaigou

Formation, western Qaidam Basin

SR is the average sedimentary rate; paleomagnetic ages after Wang et al. 1333
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Table 1 Trace elements and ratios with ages of ostracod shells in the upper-middle section
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Fig.4 Comprehensive stratigraphic map for upper and middle sections of Upper Ganchaigou Formation, western Qaidam Basin

®1 EFEGAFEBENTRETESILERFER

of Upper Ganchaigou Formation

FESAERY/Ma  Ca/x10®  Syx10®  Ba/x10™° U/x10°  Mn/x107 St/Ca Ba/Ca U/Ca Mn/Ca
22.3290 19 580 79.23 93.32 0.19 38.91 0.004 046 48 0.004 766 08 0.000 009 61 0.001 987 23
228187 10 680 30.96 6.55 0.03 124.10 0.002 898 88 0.000 613 02 0.000 002 46 0.011619 85
23.078 7 18 730 57.98 14.94 0.08 96.30 0.003 095 57 0.000 797 65 0.000 004 52 0.015 819 54
23.140 5 18 450 34.65 3.13 0.22 61.73 0.001 878 04 0.000 169 38 0.000 011 79 0.003 345 80
23.208 6 18 680 2462 1829 0.98 236.30 0.131 798 71 0.097 912 21 0.000 052 65 0.012 649 89
23.728 5 14510 30.46 6.14 0.38 68.86 0.002 099 24 0.000 423 29 0.000 026 06 0.004 745 69
24.0512 10 040 18.29 13.09 0.16 38.09 0.001 821 71 0.001 303 79 0.000 016 25 0.003 793 83
24.572 9472 38.17 3.66 0.32 63.98 0.004 029 77 0.000 386 09 0.000 034 08 0.006 754 65
24.853 4 12370 9342 4676 0.09 39.96 0.755 214 23 0.378 011 31 0.000 007 41 0.003 230 40
25.492 6 4801 2222 3.88 0.07 41.39 0.004 628 20 0.000 807 12 0.000 014 30 0.008 621 12
25.6324 21480 87.44 16.55 0.24 71.44 0.004 070 76 0.000 770 48 0.000 011 36 0.003 325 89
25.893 2 12030 58.99 20.60 0.50 66 0.004 903 57 0.001 712 39 0.000 041 57 0.005 486 28
26.441 6 15 090 43.63 8.71 0.08 285.40 0.002 891 32 0.000 576 93 0.000 005 61 0.018 913 19
267157 8317 23.84 6.99 0.08 203.70 0.002 866 41 0.000 839 85 0.000 009 85 0.024 492 00
27.9375 7973 4.16 1.39 0.10 8.33 0.000 521 39 0.000 175 21 0.000 011 98 0.001 045 28
28.3470 28 040 79.4 15.76 0.58 196.70 0.002 831 67 0.000 562 05 0.000 020 61 0.007 014 98
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Fig.5 Variation with age of trace element ratios for ostracod shells, upper-middle section of Upper Ganchaigou
Formation, and synchronous deep-sea oxygen isotopes (80 after Cramer et al. ™)
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Fig.6  Variation with age of trace elements in ostracod shells, upper-middle section of Upper
Ganchaigou Formation and synchronous deep-sea oxygen isotopes (8'°0 after Cramer et al. )
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Table 2 Average values of trace elements and ratios in ostracod shells, upper-middle
section of Upper Ganchaigou Formation
i B Ca/x107 Sr/x107 Ba/x10™ u/x10™° Mn/x10™ Sr/Ca Ba/Ca U/Ca Mn/Ca
C 16 330 56.06 38.27 0.10 153.10 0.003 346 0.002 059 0.000 005 0.009 809
B 12969 4146 9.58 0.27 5878 0.003 347 0.000 796 0.000 022 0.005 153
A 14 885 37.76 8.21 0.21 173.53 0.002 278 0.000 539 0.000 012 0.012 866
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Fig.7 Correlation between trace elements and ratios in ostracod shells from the upper-middle section, Upper Ganchaigou Formation
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Abstract: Trace elements in ostracod shells in sedimentary deposits have important significance for studies of the pa-
leoclimate and paleoenvironment. Variation in trace element content in ostracod shells combined with the characteris-
tics of the ecological environment of ostracod fossil assemblages yielded more details about the paleoenvironmental
and paleoclimatic evolution during the middle-upper section of Upper Ganchaigou Formation in the western Qaidam
Basin. The trace element ratios Sr/Ca, Ba/Ca and U/Ca, and the trace amounts of Sr, Ba and U in the ostracod shells
were low in phase A (28.35-22.33 Ma) ; their values were high in phase B (26.42-23.08 Ma), declining at the end of
this phase. In phase C (23.08-22.33 Ma) they increased significantly, although the Mn/Ca ratio and Mn content
showed approximately the opposite change. The average values of Sr/Ca and Sr (respectively 0.002 278 and 37.76 x
10”) were low in phase A and higher in phase B (respectively 0.003 347 and 41.46 X10™), and their average values
were also higher in phase C (respectively 0.003 346 and 56.06 X10™). The average values of Ba/Ca, U/Ca, Ba and U
changed similarly, whereas the average values for Mn/Ca and Mn showed opposite changes. The ostracod shell assem-
blages also differed in the corresponding phases. Combining these trace element variations in the ostracod shell fossils
and their assemblages with synchronous deep-sea oxygen isotopes, and noting previous research results, the evolu-
tion of the paleoenvironment and paleoclimate in the middle-upper section of Upper Ganchaigou Formation was deter-
mined to be the following. In phase A, the ancient lake of the western Qaidam Basin was a deep, low-salinity, strong-
ly reducing lake environment with high water level; the climate was relatively warm and moist. In phase B, the lake
was shallow, with high salinity, strongly oxidizing and low water level, and the overall climate was hot and arid. At
the end of phase B, the salinity and oxidizing properties of the lake water decreased as the water level rose, and the
climate became less arid. In phase C, the salinity and oxidation of the lake water increased as the water level fell,
and the climate became cold and arid, similar to the inland aridity of northwestern China in the early Miocene. The
paleoclimate during this geological period was mainly influenced by global climate evolution and uplift of the Tibetan
Plateau, and also the retreat of the Paratethys Sea to the west.

Key words: Qaidam Basin; Upper Ganchaigou Formation; ostracods; trace elements; paleoenvironment



