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Fig. 1 Geotectonic location and dinosaur distribution map of the Chuanjie Basin in Lufeng, Yunnan Province
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Fig. 2 Sketch and main stratigraphic characteristics of the measured profile of the Laowencun section in the Chuanjie Basin,
Lufeng, Yunnan: (a) the angle unconformity of conglomerate at the bottom of the First Member of the Lufeng Formation is in
contact with the Lvzhijiang Formation; (b) purplish red massive mudstone interbedded with grayish green siltstone in the First
Member of the Lufeng Formation; (¢) calcareous nodules in mudstone in the middle of the First Member of the Lufeng Formation
(d) calcium crust in the lower part of the Second Member of the Lufeng Formation; (e) calcium crust and paleosol in the upper
part of the Second Member of the Lufeng Formation; (f) wave marks in the upper part of the Second Member of the Lufeng
Formation; (g) calcareous cemented conglomerate at the bottom of the First Member of the Chuanjie Formation; (h) microscopic
characteristics of calcareous cemented conglomerate at the bottom of the First Member of the Chuanjie Formation (layer 41); (j)
plant roots in the middle of the First Member of the Chuanjie Formation; (k) sedimentary deformation at the bottom of the Second

Member of the Chuanjie Formation; (m) lower crustacean fossils of the Second Member of the Chuanjie Formation; (n) sand

bedding of the Second Member of the Chuanjie Formation; remote sensing image from Google Maps
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BYCTP AR R E SERRAE 38 7E Rl AR DR 2 M
H,V/Cr>4. 25 $8 /R 58 R PR 55, V/Cr<2. 00 #6878
FALIREE ; U/Th> 1. 25 8RB R IR, < 0.75 48
NAEAIREE (434 ,2021)
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Table 1 Petrogeochemical data of the Lufeng Formation—Chuanjie Formation in the Laowencun Section
in the Chuanjie Basin, Lufeng, Yunnan
FE AL Oy | K0 | el ‘Nﬁzo‘ Ca0 | As ‘ B ‘ Cr ‘ Cu ‘ Ga ‘ Hg ‘ Ni ‘ Sc ‘ Sr ‘ Th ‘ U ‘ \
(pg/e) (%)
PMO006-4-1HJ [18.80| 3.80 | 5.04 [ 0.10 | 0.31 | 11.7 | 120 | 110 | 19.0|25.1 | 0.034 |75.2|16.9|60.2 |17.8 | 3.62 | 166
PMO006-5-1HJ [19.20|4.53 | 8.17 [ 0.26 | 3.61 | 2.34 | 91.9 | 123 | 9.47 |24.6 | 0.045 |54.6|18.8|96.4 |17.6|2.77 | 185
PMO006-7-1HJ [16.85(3.72 | 6.78 [ 0.20 | 1.84 | 0.83 | 79.9 [ 91.5 [38.9|22.0| 0.024 |46.4|16.4|73.5|15.4|2.64 | 146
PMO006-8-1HJ [14.02| 3.08 | 3.64 (0.097| 0.22 | 8.47 | 109 |85.9 | 12.8 |21.2| 0.017 |[21.5|12.9[29.1[16.2|2.44|83.2
PM006-9-1HJ [13.55|2.56 | 7.76 | 0.89 | 4.82 | 1.63 | 86.7 | 80.5|19.8 | 16.8 | 0.060 |40.4 |11.4|84.5|12.2|2.16| 116
PMO006-10-1HJ | 12.46(2.06 | 3.54 | 1.01 | 0.52 | 1.42 | 80.2 | 67.7 | 11.6 | 14.9 | 0.061 |34.419.93 |71.5|11.4|2.01 | 105
PMO006-12-1HJ |17.37| 3.82 | 8.96 | 0.36 | 4.48 | 2.67 | 84.7 | 108 | 10.1 |21.6 | 0.031 |52.0|16.3 92.8|16.8 |2.48 | 147
PMO006-13-1HJ | 10.47| 1.88 [12.20| 1.00 |10.46| 0.61 | 56.4 | 62.9 | 10.0 | 12.6 | 0.055 |28.8 |9.10 (93.5|10.8|2.72|78.2
PMO006-14-1HJ | 14.30| 3.13 [12.90[ 0.46 { 9.99 [2.24 | 76.9 | 96.3 | 9.95 | 18.4 | 0.015 |[44.2|14.5/99.0 | 14.6|2.51 | 127
PMO006-15-1HJ | 18. 14| 3.58 | 5.40 | 0.34 | 0.50 | 8.42 | 91.9 | 107 | 16.4 | 22.5| 0.022 |55.5]16.5|88.9|17.1|2.69 | 164
PMO006-16-1HJ | 14.17| 3.06 [11.00| 0.68 | 8.06 | 2.52 | 75.3 | 87.0 | 10.8 | 17.4 | 0.028 |41.9 |13.2]97.8 |14.2 |2.27 | 138
PMO006-17-1HJ |17.38|3.74 1 9.32 | 0.50 | 4.51 | 2.65 | 86.6 | 106 | 11.3 | 21.2 | 0.041 |52.4 |15.0]98.9|16.2|2.43 | 149
PMO006-18-1HJ | 17.03| 3.69 | 8.80 | 0.59 | 5.11 [ 3.57 | 86.0 | 102 | 12.3 |21.5| 0.019 [49.7 |16.8 | 105 |16.0|2.72 | 162
PMO006-19-1HJ | 15.70| 3.12 [10.80| 0.43 | 8.37 [ 3.39 | 86.9 | 94.8 | 17.9 | 19.4 | 0.064 |48.4 |15.2 | 101 | 13.8 |2.26 | 152
PMO006-20-1HJ | 9.54 [ 0.95 | 6.42 | 0.42 | 4.56 | 4.00 | 73.2 | 62.1 |16.3 | 13.4 | 0.020 |26.6 [9.04]70.2|10.9 |1.99 | 67.1
PMO006-21-1HJ | 8.36 | 1.44 |14.10] 0.63 {14.80| 3.40 | 64.3 | 29.2 | 16.2 | 10.4 | 0.007 |16.3|7.61 | 106 |31.3 |1.74|37.4
PM006-22-1HJ |13.85| 1.94 | 5.38 | 1.03 | 2.50 [ 2.96 | 80.5 | 75.6 | 19.9 | 17.2 | 0.012 [34.0|11.9 | 95.0| 14.0 | 2.45|90.6
PMO006-23-1HJ |17.36| 3.40 | 6.47 | 0.68 | 2.59 | 5.09 1 99.6 | 91.4 | 17.4 | 22.3 | 0.035 |42.2|16.0| 151 |13.1|2.96 | 108
PMO006-24-1HJ | 9.76 | 1.54 [12.60| 0.82 |10.84|3.10 | 67.4 | 66.7 | 21.6 | 12.3 | 0.007 |30.3 | 8.94 | 158 |12.3|2.31|99.7
PMO006-25-1HJ |13.51] 1.59 | 9.12 | 0.42 [ 5.98 [ 5.49 | 79.7 | 80.7 | 16.0 | 16.0 | 0.008 |34.4|11.9 |88.1|13.02.32|88.0
PMO006-26-1HJ |11.60| 0.98 [14.00| 0.50 |12.24]3.94 | 57.3 | 81.3 | 17.4 | 14.2 | 0.012 |34.9|10.8 | 112 | 13.8 |2.26 | 106
PMO006-27-1HJ |21.02| 4.45 | 7.76 | 0.55 | 2.31 | 4.66 | 107 | 101 |17.3 |25.3 | 0.013 |42.7 |16.0| 202 | 13.3 |3.18 | 133
PMO006-28-1HJ |10.57 | 1.54 | 7.28 | 1.32 | 3.66 [ 2.60 | 61.2 | 67.4 | 32.3 | 13.3 | 0.012 |32.8 |10.0 | 125 |10.6|2.13 | 98.3
PM006-29-1HJ |12.09| 2.16 [10.10| 1.06 | 5.06 | 5.27 | 74.0 | 76.1 | 24.5 | 15.2 | 0.016 |37.0 | 11.1 ] 195 | 11.9 |2.36 | 108
PMO006-30-1HJ | 10.41| 2.02 [20.55| 0.28 |15.24| 11.8 | 80.9 | 64.4 | 8.77 | 12.2 | 0.006 |24.4 |9.52 | 278 |[9.74|2.02|79.2
PMO006-31-1HJ |12.50| 2. 81 [18.20| 0.36 |11.40(9.25 [ 90.9 | 79.3 | 13.1 | 15.5| 0.007 |37.8 |12.4 | 349 | 12.4|2.73 |100.0
PMO006-32-1HJ | 9.29 | 2.19 |25.00| 0.42 {17.00| 4.97 | 85.9 | 64.6 | 13.0 | 12.3 | 0.006 |26.0 | 10.4 | 535 |9.49 |3.07 | 78.8
PMO006-33-1HJ |15.75(2.80 [ 5.79 | 0.89 | 1.78 | 5.22 | 82.0 | 95.4 |22.9 | 19.7| 0.025 |44.8 | 14.4 | 111 |14.0|2.50 | 126
PMO006-34-1HJ | 9.75 | 2.71 {23.90| 0.40 |16.42|3.47 | 90.8 | 60.5 | 18.2 | 11.9 | 0.003 |29.6 |9.64 | 471 | 9.80 | 1.77 | 73.0
PMO006-36-1HJ | 11.77| 3.30 {20.40| 0.51 |13.18|4.49 | 102 | 70.0 | 19.0 | 13.7 | 0.004 |35.1|10.9 | 431 |10.4|2.13 | 88.2
PMO006-37-1HJ | 6.55 | 1.25 |27.85]0.59 {17.98(5.69 | 50.9 | 41.6 | 18.0 | 9.04 | 0.027 [23.2|12.4| 789 |6.72 | 1.89 | 86.2
PMO006-40-1HJ | 8.23 | 1.31 [16.60| 0.94 |15.14|3.83 | 50.7 | 49.2 | 17.5 | 10.7 | 0.011 |23.6 |8.42 | 206 |8.54|2.23|55.2
PMO006-43-1HJ | 14.85(2.68 | 7.65 | 0.96 | 4.74 | 5.58 | 80.1 | 97.8 | 15.0 | 18.9 | 0.008 |56.5 | 15.0| 112 |13.0|2.70 | 125
PM006-44-1HJ | 15.15] 3.11 |12.30| 0.54 {10. 14| 4.63 | 97.3 | 109 | 12.7 | 19.0| 0.023 |[52.0 | 15.4 | 169 | 12.8 | 2.82 | 128
PMO006-47-1H] | 14.58(2.56 | 6.71 | 0.98 | 3.57 [ 3.97 | 83.7 | 93.2 |23.7 | 18.6 | 0.006 |49.3 |14.2194.5|13.1|2.77| 126
PMO006-48-1HJ |15.93| 3.08 | 8.45 | 0.80 | 5.20 | 6.07 | 89.9 | 101 |23.4|20.3 | 0.008 |51.8|15.7 | 111 |14.2|3.09 | 137
PMO006-50-1HJ | 8.45 | 1.68 [21.50| 0.50 |22.56|3.38 | 55.3 | 58.8 | 18.0 | 11.6 | 0.018 |29.0|9.27 | 170 |8.66 | 1.99 | 76.4
PMO006-51-1HJ | 5.32 | 1.15 [30.65| 0.26 |33.28|2.39 | 37.1 | 52.9|27.4 |7.47 | 0.020 | 17.3 |6.79 | 272 |5.28 | 1.55 | 46.7
PMO006-52-1HJ | 15.30| 2.85 | 8.31 | 0.70 | 5.47 | 5.64 | 81.3 | 97.5(23.9|19.0| 0.011 |54.6|15.3 | 102 | 13.5|2.79 | 131
PMO006-53-1HJ | 17.50| 3.50 | 7.90 | 0.66 | 3.98 | 8.63 | 108 | 109 | 19.9|21.8 | 0.010 [60.0 | 17.2 | 104 | 15.0|2.81 | 146
PMO006-54-1HJ | 5.43 | 1.19 [30.55| 0.28 |32.60| 2.01 | 34.8 | 55.2|17.1 |7.30 | 0.018 | 15.3 |6.07 | 250 |5.03 | 1.13 | 47.8
PMO006-55-1HJ | 16.43| 3.35 | 7.37 | 0.72 | 5.14 | 6.21 | 86.4 | 99.7 | 23.2|21.2 | 0.015 |[53.4|16.7| 113 |15.0|2.86 | 130
PMO006-58-1H]J | 13.42]2.53 | 7.02 | 0.82 | 4.53 | 4.89 | 87.5 |82.1[34.5]|16.8 | 0.010 [46.4|12.6|96.4|11.1|2.56| 114
PMO006-59-1H] | 13.04|2.64 [ 9.37 | 0.76 | 5.40 | 8.15]195.8 | 93.5/29.9 | 18.5| 0.004 |51.9|15.1] 112 |13.5|2.66 | 118
PMO006-60-1HJ | 14.75| 3.07 [10.80| 0.64 | 7.07 | 6.73 | 92.8 | 95.0 | 23.5 | 19.6 | 0.005 |53.3 |16.0| 127 |13.9 |2.78 | 123
PMO006-61-1HJ | 8.09 | 1.80 |27.45]0.25 {28.21|1.97 | 68.9 | 59.2 | 21.3 19.93 | 0.011 [23.5|8.14| 239 |6.94|1.50 | 64.4
PMO006-62-1HJ | 15.84| 3.41 |10.10]0.62 | 7.16 | 10.9 | 96.6 | 99.5 | 24.8 | 20.6 | 0.004 |57.0|16.9 | 133 |15.0|2.91 | 124
PMO006-63-1HJ |16.32| 3.52 | 8.71 | 0.56 | 5.80 | 7.06 | 99.2 | 102 |27.0 | 22.1| 0.015 |56.7 | 17.6 | 129 | 15.0 |3.07 | 156
PMO006-64-1HJ | 14.10( 2.74 | 8.98 | 0.96 | 6.72 | 5.47 | 88.0 | 87.9 | 28.2 | 17.9| 0.005 |46.6 | 14.2 | 132 |12.2 |2.68 | 114
PMO006-65-1HJ |12.77| 2.54 {10.90| 0.88 | 9.14 | 4.86 | 82.4 | 80.5|27.3 | 16.0 | 0.005 |41.4 |12.4 | 138 |11.3|2.38|98.2
PMO006-66-1HJ | 13.48| 3.06 [14.70| 0.52 |13.20]4.50 | 92.3 | 84.4 | 24.1 | 17.1 0.11 41.1 | 14.0 | 158 | 12.8|2.81 | 116
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p— ALO;| K,0 | B2k |NaO| CaO | As | B ‘ Cr | Cu | Ga He ‘ Ni | Se | S ‘ Th ‘ U ‘ A
(ng/g) (%)
PMO006-67-1HJ | 15.87]3.52 [9.28 [ 0.78 | 5.60 | 11.7 | 98.3 | 98.7 [ 24.2 [ 20.8 | 0.008 |54.9[16.5| 123 |14.4 |2.92| 126
PMO006-68-1HJ | 16.24| 3.57 | 8.36 | 0.80 | 4.38 | 8.89 | 110 | 98.6 | 22.9 [ 21.2 | 0.011 |52.4|16.4 | 113 | 14.6 | 3.04 | 146
PMO006-69-1HJ | 11.90| 3. 10 [19.20] 0.42 |17.40| 4.24 | 88.6 | 79.4 | 29.5 | 14.2 | 0.010 |34.3 | 11.3 | 184 | 10.3 [ 2.80 | 101
TAEX V/Cr FME N 1,33, 388 B\ EE, I 37 ARER T —FMm R T RS, kg —

J2R 2,07, HFA—IRE RS AR E AR
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Fig. 3 Comprehensive histogram of petrogeochemistry of the Lufeng Formation—Chuanjie Formation in the Laowencun section,

Chuanjie Basin, Lufeng, Yunnan (the black thick lines right side of the scale represent the sampling locations )
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Geochemical analysis of climatic and environmental changes in
Early—Middle Jurassic continental strata

——A case study of the Laowencun section in Chuanjie Basin, central Yunnan

ZHANG Yaotang" * , WANG Wanneng'" > | ZHAO Jianbo'** | YUAN Yongsheng'** | LI Suoming"? ,
ZHANG Honghui" >, ZHENG Hongfu" * , LI Jinwang'* *
1) Kunming General Survey of Natural Resources Center of China Geological Survey, Kunming, 650100;
2) Technology Innovation Center for Natural Ecosystem Carbon Sink, Minisiry of Natural Resources, Kunming, 650100

Objectives: The Jurassic greenhouse climate is an important climate warming event since Mesozoic. The
global research on this event mainly focuses on marine strata, but less on continental strata. The Jurassic strata
have been deposited in Chuanjie Basin in Lufeng, central Yunnan, which provides a good carrier for studying the
Jurassic greenhouse climate environment.

Methods: The research object of this work is another fully exposed section newly discovered of the Early and
Middle Jurassic in the Chuanjie Basin, sampling and analysis of petrogeochemistry, trace elements, etc, the
sedimentary facies have been redefined, build the chemical stratigraphic framework of the upper section of the
Lufeng—Chuanjie Formation through the longitudinal variation of CIA , B/Ga, U/Th, Sr/Cu , etc. of fine clastic
rock samples.

Results: Through petro- and trace element geochemical signatures we systematically restored the climate
change characteristics of the Chuanjie Basin in the Early and Middle Jurassic, which can be divided into three
periods: warm humid—hot dry alternation period in the early and middle Early Jurassic, hot dry period with
frequent extreme weather ( extreme drought, rainstorm) in the late Early Jurassic ( similar to the current tropical
grassland climate) , and climate stability period in the early Middle Jurassic,identified the response of the T—OAE
event in the basin in the upper Lufeng Formation, manifested as the increases of proportion of dark purple red
mudstone, extensive development of dolostone, argillaceous dolostone, dolomitic mudstone, and paleosol,
significantly reduced supply of sandstone and coarse debris clarified its impact on the mass extinction and rapid
burial of dinosaurs, find the culprits are extreme drought, water shortage and short-term rainstorm, and filled the
gap in previous research.

Conclusions; Based on the study of Jurassic dinosaur burial horizon in central Yunnan, it is found that the
abrupt change horizon of climate environment in the late Early Jurassic is equivalent to this horizon, and the
sedimentary and geochemical characteristics show that the cluster burial of dinosaurs is closely related to this event.
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