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The relationship of Late Jurassic paleoenvironment and paleoclimate with
geochemical elements in Amdo Country of northern Tibet
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Abstract: Amdo Country of northern Tibet is close to south boundary of Qiangtang Basin and belongs to Qiangtang stratigraphic
area. The late Jurassic Shamuluo Formation of the study area is mainly composed of a series of neritic clastic rock and carbonate
deposits, which are in turn weathering crust sediments, tidal flat facies sediments and mixed platform facies sediments, characterized

especially by a lot of organic reefs. Based on analyzing 18 samples from Shamuluo Formation, combined with the sedimentary
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facies analysis, the authors investigated the ancient sea— level eustacy, oxidation— reduction conditions and paleoclimate of late
Jurassic period in the study area. Specifically, the changes of Ni, Sr, Cu, V, Cr, Ni/Co and carbon isotopes were used to detect the
changes of paleoenvironment, and the fluctuation of Mn, Na, Sr/Cu, P, Ti, oxygen isotopes and Z values were employed to deduce
paleoclimate. The results show that paleoenvironment evolutions experienced three stages: (1) strong oxidation environment of
weathering crust; (2) semi— oxidation— reduction environment of tidal flat; (3) three times of changes between oxidation and
reduction environment in platform, corresponding to the three times of reef formation; paleoclimate evolutions also experienced
three stages: (1) arid climate of weathering crust; (2) semi—arid and semi—humid climate of tidal flat; (3) three times of changes
between arid and humid climate in platform, respectively corresponding to the three reef—forming periods.
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Table 1 The distribution of major elements in Amdo County (%)

L&ﬂ‘f}@ I'J' J‘Z_ﬁ‘éﬁ \'J,- NaZO MgO A]zO; SIOZ Kzo FeZO; CaO
2010D15S118 DQ-15-wl 0.08 / 0.86 584 008 094 5496
2010D15S119 DQ-14-wl 0.04 1833 239 1068 051 105 41.68
2010D15S120 DQ-13-wl 0.24 / 1.88 997 027 103 50.3
2010D15S121 DQ-12-wl 0.02 / 0.49 487 003 092 5524
2010D15S122 DQ-11-wll 0.21 / 264 1744 035 185 39.67
2010D15S123 DQ-11-wiI2 0.03 / 0.71 577 006 125 5466
2010D15S124 DQ-10-wl 044 041 457 3238 081 247 2283
2010D15S125 DQ-9-wl 0.05 / 0.82 587 006 122 5503
2010D15S126 DQ-8-wl 0.38 / 235 2294 045 121 3407
2010D15S127 DQ-7-wl 027 042 399 2533 042 37 27.25
2010D15S128 DQ-6-wl 0.17 / 249 2253 034 208 3272
2010D15S129 DQ-5-wl 02 / 252 2682 042 218 303
2010D15S130 DQ-4-wl 0.04 1.52 588 7035 12 8.06 0.55
2010D15S131 DQ-3-wll 0.4 / 235 2381 049 132 3255
2010D15S132 DQ-3-wI2 0.01 1.08 027 7753 / 4.11 0.32
2010D15S133 DQ-2-wl 0.04 1.02 7.87 166 0.14 38.64 1.3
2010D15S134 DQ-1-wll 0.03 2423 037 19.66 / 372 1992
2010D15S135 DQ-1-wI2 0.02 448 024 7.57 / 1.1 50.1
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Table 2 The distribution of trace elements in Amdo County (ug/g)

BCFE g BRSO TV Cr Mn  Co P Ni Cu Zn Rb St Y Zr Nb la Pb
2010D15S118 DQ-15-wl 007 57 56.5 145.6 / 1624 232 / /43 2431 96 / 83 / /
2010D15S119 DQ-14-wl  0.084 8.7 263 1244 / 3557 213 11.8 38 194 1353 132 69 169 4 237
2010D15S120 DQ-13-wl  0.152 157 212 1321 / 1639 334 / / 6 2581 124 84 10 / 24
2010D15S121 DQ-12-wl 005 02 56.3 67.8 / 1215 307 / /1.5 2257 8 / 83 / 13.8
2010D15S122  DQ-11-wll  0.156 272 37788 6303 115 1494 190 /149 141 1968 126 357 119 55 26
2010D15S123  DQ-11-wl2  0.052 5.7 912 122.6 / 106.6 522 / /49 2488 8.6 / 8 / /
2010D15S124 DQ-10-wl  0.226 385 3965 613.1 219 2735 3775 53 324 288 1295 145 90 144 36 143
2010D15S125 DQ-9-wl 0.061 / 170 256.4 / 1237 519 58 69 51 3153 99 / 8.9 / 92
2010D15S126 DQ-8-wl 0.148 153 160.6 3849 29 1542 427 / /156 188 144 222 124 46 75
2010D15S127 DQ-7-wl 0357 594 131196 9206 20.1 203.6 3479 42 662 119 1392 142 976 134 183 241
2010D15S128 DQ-6-wl 0252 41 59449 8209 7.6 1609 137.6 37 232 108 169.1 143 395 13 109 5.1
2010D15S129 DQ-5-wl 0237 284 49865 11422 9.1 163.8 1414 38 19 66 155 136 429 126 218 177
2010D15S130 DQ-4-wl 0413 797 23655 207.1 573 2854 1501.8 11.7 58 463 27 16 2695 192 952 344
2010D15S131 DQ-3-wll  0.171 193 2352 436.6 / 1873 749 54 / 138 1847 135 275 129 88 112
2010D15S132 DQ-3-wl2 0015 165 6199.1 407.6 796 579 13667 55 / / 04 55 / 142 847 45
2010D15S133 DQ-2-wl 0292 2565 26003 1759 243.1 2006.1 51235 / 75 /292 129 297 6.1 1418 14
2010D15S134 DQ-1-wll ~ 0.026 54 11387 11325 269 1121 1131 69 166 / 2379 7 158 108 283 /
2010D15S135 DQ-1-wl2  0.041 84 159.7 44.5 09 1244 2738 09 / 44 1375 81 / 8.9 / /

T 7RI ARIN A

R3 ZEWXBRERMESE (%)

Table 3 The distribution of C, O isotopes in Amdo County (%o)

FES  0"Ceop 0 Opps
DQ-1-wll -7.6 -13.1
DQ-1-wl2 -6.0 -14.0
DQ-2-wl / /
DQ-3-wll +0.1 -6.1
DQ-3-wl2 / /
DQ-4-wl / /
DQ-5-wl -1.4 -7.5
DQ-6-wl -1.2 -8.1
DQ-7-wl 22 -8.6
DQ-8-wl  +05 65
DQ-9-wl  +18 538
DQ-10-wl +1.1 9.1
DQ-11-wll  +14 56
DQ-11-wl2 +2.3 -39
DQ-12-wl  +24 40
DQ-13-wl +1.6 -5.0
DQ-14-wl  +08 6.7
DQ-15-wl  +2.1 35
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