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Fig. 1 Geological map of the Jianchuan Basin in western Yunnan Province
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1—Holocene; 2—Pleistocene; 3—Neogene Sanying Formation; 4—FEocene Jianchuan Formation; 5—FEocene Shuanghe Formation; 6—FEocene
Jiuziyan Formation;7—Eocene Lower Baoxiangsi Formation;8,9—Eocene Upper Baoxiangsi Formation; 10—Paleocene Mengyejing Formation;
11—Cretaceous; 12—Middle Triassic; 13—Lower Triassic; 14—Permian; 15—Middle Devonian; 16— Silurian-Devonian; 17—Ordovician-
Silurian; 18—syenite porphyry; 19—trachyte; 20—granophyre; 21—basaltic veins; 22—P/T Melange; 23—conformity boundary; 24—angular
unconformity boundary; 25— parallel unconformity boundary; 26— fault; 27— water system; 28—road; 29— local place name; 30— mountain

peak;31—attitude; 32—research location
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Fig. 2 Zircon cathodoluminescence (CL) images and U-Pb concordia diagram of the volcanic clastic rocks

from the Jianchuan Formation in the western Yunnan Province
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Table 1 LA-ICP-MS zircon U-Pb analytic data for tuffaceous volcanic breccia of Jianchuan Formation

[ 43 % A Al (Ma) 23877/

iﬁl\u)ﬁ 207Pb/ 207Pb/ 206Pb/ 207Pb/ 207Pb/ ZOGPb/ Zof‘Pb/ 232 Th 238U o /
206 Py lo 235 ] lo 2387] lo | s Pb lo | s U lo | U lo |, Th lo “*Th
S40-T1-1 0. 0538(0.0031| 0.038 |0.0022|0.0052]0.0001| 365 |[136.1|37.9| 2.2 |33.1] 0.7 |[35.6| 1.2 503 855 1. 7765
S40-T1-2 0. 0502 [0. 0044 | 0. 036 [0.0027[0.0053]|0.0001| 206 189 | 35.9 | 2.7 | 34.4| 0.7 |36.9] 1.3 1018 | 1331 1. 314
S40-T1-3|0. 0507 |0. 0062 | 0. 0334|0.0033|0.0054|0.0002| 228 272 | 33.4 ] 3.2 | 34.5| 1.1 36 2.2 584 895 | 1.5194
S40-T1-4 |0. 0483 ]0. 0024 |0. 0358]0.0018|0. 0054]0.0001| 122 |105.5]| 35.7 | 1.8 | 34.8 | 0.6 |34.2| 0.7 | 1291 864 | 0.6924
S40-T1-5 0. 0471{0.0026| 0.036 [0.0019|0.0055]0.0001| 53.8 135 | 35.9 1.9 35.5 | 0.5 34.6 | 0.7 1484 952 0.6939
S40-T1-6 | 0. 0486 | 0. 0024 [ 0. 0373]0. 0018 |0. 0056 | 0. 0001| 128 | 80.5 | 37.2 | 1.7 |36.2 | 0.4 |37.3| 0.7 | 1785 | 1262 | 0.7375
S40-T1-7 0. 0469 |0. 0022 ]0. 0367|0. 0016 |0. 0058]0. 0001 | 42.7 |111.1| 36.6 | 1.5 37 0.5 | 36.7 | 0.7 | 5479 | 3923 | 0. 7299
S40-T1-8 |0. 0579(0. 0104 | 0. 0443]0.0071|0. 0062 |0.0003| 528 402 | 44.1| 6.9 40 1.7 139.3 2 1205 932 0.78
S40-T1-9 |0. 0385(0. 0075 0. 0403 |0. 0058 |0. 0062 |0. 0003 | error 40.1 | 5.7 | 40.1 2 58.8 | 3.8 112 155 1. 483
S40-T1-10[0. 0562 0. 0063 |0. 0475]0. 0041|0. 0063 |0. 0002 | 461 255 | 47.1 4 40.8 | 1.4 |39.6 | 1.6 172 178 | 1. 1115
S40-T1-11]0. 0561]0. 0057 | 0. 0468 ]0. 0041|0. 0064 | 0. 0002 | 457 260 | 46.4 4 41.2 | 1.2 42 1.6 176 252 | 1.4991
S40-T1-12|0. 0548 [ 0. 0072 0. 0485[0. 0057 | 0. 0069 [ 0. 0003 | 467 296 | 48.1| 5.5 | 44.1 1.7 | 37.3| 2.2 99 125 1. 367
S40-T1-13]0. 0485 |0.0023{0. 0452 | 0. 002 |0.0069|0.0001| 124 115 | 44.9 2 44.1 1 0.6 | 48.9| 1.4 718 1459 | 2. 1253
S40-T1-14]0. 0462]0. 0037 |0. 0637 | 0. 0068|0. 0098 |0. 0007 | 9.4 |185.2| 62.7 | 6.4 | 62.7 | 4.5 | 33.4 2 165 304 | 2.0292
S40-T1-15|0. 0534 [ 0. 0025|0. 2238 | 0. 011 |0.0303[0.0005| 346 107 205 9.2 193 3.2 | 56.5| 3.6 303 1245 | 4.1107
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Table 2 LA-ICP-MS zircon U-Pb analytic data for tuffaceous sandstone of Jianchuan Formation
1 R P ol (M) -
U”'] ,J_-i 207 P/ 207 ph/ 206 P/ 207 ph/ 207 pPh/ 206 P/ 208 ply/ 232 Th| 28U " u/
205 1o lo . lo lo ) lo ) lo ) lo 232 Th
Pb ZDOU 258U 206 Pb 255U ZSSU 232 ’I‘h

D20140519-17-1 {0. 0472 (0. 0032 |0. 0342{0. 0022 |0. 0053 0. 0001 | 61.2 | 156 | 34.2| 2.2 |34.3| 0.6 [ 33.1| 1.3 321 635 2.0770
D20140519-17-3 | 0. 0457 [ 0. 0044 | 0. 0339 ]0. 0030 0. 0054 | 0. 0001 | error 33.812.938| 34.9 0.765| 32.5 [1.742| 152 | 290 | 2.0390
D20140519-17-4 0. 0495]0. 0067 | 0. 0360 0. 0040 [ 0. 0055 |0. 0002 | 172 | 289 | 35.9| 4.0 |35.5| 1.2 | 39.4| 2.5 134 | 230 | 1.7848
D20140519-17-5 0. 0520{ 0. 0093 0. 0351]0. 0041 0. 0056 | 0. 0002 | 283 [366.62 35.0 [4.008| 36.3 [1.371] 35.2 |2.298| 94.5 | 137 1. 5327
D20140519-17-6 | 0. 0456 | 0. 0028 | 0. 0347 | 0. 0020 | 0. 0057 | 0. 0001 | error 34.7 11.952| 36.4 [0.594| 33.0 [1.217| 247 | 524 | 2.2727
D20140519-17-7 | 0. 0505]0. 0049 | 0. 0379 (0. 0029|0. 0058 0. 0001 | 220 | 207 | 37.8 | 2.9 |37.4| 0.8 | 40.7| 1.6 166 | 310 | 1.9648
D20140519-17-8 0. 0467 (0. 0034 | 0. 0363]0. 0024 [ 0. 0058 |0. 0001 | 31.6 | 180 | 36.2 | 2.3 | 37.5| 0.7 [38.9| 1.7 | 194 | 452 | 2.4994
D20140519-17-9 |0. 0544 0. 0060 | 0. 0438 0. 0043 [ 0. 0062 |0. 0002 | 391 250 | 43.5] 4.2 |40.0| 1.1 |40.4| 1.8 151 230 1. 6854
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Fig. 3 The main polynomorphs of the Jianchuan Formation in the Jianchuan Basin
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1—Quercoidites henrici; 2— Cupuli feroipollenites

ap
&

Giil 375 LA, BT A W AR (8300, E A
Carpinipites, Cupuliferoipollenites.
Engelhardtioidites % ; i TP 83 (13%) , FHEH
Podocarpidites. Pinuspollenites.. Cycadopites %5 ; /> &
BRE MY T (4%, B A Lophotriletes,
Extrapunctatosporis 5 . 8\ 1| 20 7985 46 A3 45 1 15 M
By el Jo 0 G Tl 0 e AR T A S el i 1 601 )1
73 O A A 28 B R R (Taxodiaceae . Quercus.,
Engelhardia %) . /0 B R (Labiatae ., Cipadessa %)
o 80 1 v W IR 22 MR A B H A AU R e L
(Abies ., Pinus) F& # Ik (Eucommia . Engelhardia 2§)
KBRS B e 81 4 3 24 i) A7 7 B S A0 3t
ZE St
4.2 HFSF
4.2.1 HHEEKIR

i AR 80 Hy( E A Y & ) (Qian Chongshu
et al. ,2004), 27 [} 4 7 2060 G 5 %L
5

Quercoidites .

10 m

4

S A 80N H 2 BT A

Sfusus; 3— Engelhardtioidites levis; 4—Engelhardtioipollenites punctatus; 5—Momipites

paratriletus ;6— Betulaceoi pollenites in fraquens ; T— Betulae pollenites claripites ; 8— Pinuspollenites minutus ; 9— Ephedripites fusiformis
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Table 3  Growth environment of the main palynomorphs based on the nearest living relatives data

kR BUAF Joc R 2% ) I3 A R (m) AEH IR (MAT ) A K (MAP)
Ephedripites Ephedra 1800~4000 —4.9~14.9 61.5~1344
Ostryoi pollenites Ulmus 500~2900 13.3~25.5 475~1870
Betulaepollenites
Betulaceoi pollenites Betula 400~4000 —4.9~23.2 292~1816
Abiespollenites Abies 2500~4200 2.8~23 171~1785
Quercoidites Quercus 500~3900 —4.9~25.5 95.4~1870
Pinuspollenites Pinus 500~3500 —4.4~25.8 403~2446.7
Momi pites
Juglans 400~3300 0~27.5 66. 7~2150. 3
Juglanspollenites
Caprifoliipites Sambucus 300~3600 —3.9~24.4 62. 9~2806. 3
Cedripites Cedrus 1300~3300 10.2~20.9 33.4~1644
Cycadopites * Cycas 700~2900 11.3~19.7 714.3~1586.5
Carpinipites Carpinus 700~2800 12.9~21.5 863.3~1708.9
Rhoipites Toxicodendron 400~2800 —0.9~23.8 62.9~2441.1
Taxodiaceaepollenites * Taxodiaceae 500~2800 7.8~24.7 446~1654
Cupuli feroi pollenites Castanea 400~2000 8.5~24.7 620~1870
Meliaceoidites * Cipadessa 350~2200 —0.9~24.4 491. 7~2806. 3
Liquidambar pollenites * Liquidambar 600~2000 13.3~25.5 475~1870
Platycaryapollenites Platycarya 450~2000 —0.9~23.8 62. 9~2806. 3
Podocarpidites Podocarpus 400~3000 8.5~24.7 798~1654

V% 5] FAAE & IR 5 1) 8 P8 (Xu Zenglian. , 2015;Sun Bainian et al. , 2011)
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Abstract

U-Pb datingwas carried out for zircons from top of the tuffaceous sandstone and bottom of tuffaceou
volcanic breccia in the Jianchuan Formation. Combined with the age data of the granite veins within the
Jianchuan Formation, the study constraints volcanic event within the ages of 36.2340. 88 Ma to 35. 46+
0. 76 Ma, suggesting the Caijiachong stage of Late Eocene in time. A large number of palynomorphs found
in the upper part of the section reflects that the margin of the Jianchuan basin was covered by evergreen-
deciduous broad-leaved mixed forest in this period, which was distinctly characterized by the vertical
zonation of vegetation. Combined with elevation, annual average temperature and annual precipitation
recorded by the fossils which has closest relation with the palynomorphs, this study obtained the average
annual temperature of 13. 3-14. 9C, the average annual precipitation of the range of 863. 3-1344 mm, and
the paleoelevation of 1900 =100 m for the Jianchuan Basin during Late Eocene using the coexistence
analysis of the main palynomorphs. Integrated comparison of paleontological data, oxygen isotope,
volcanic event and tectonic thermo-data indicates that under the effect of collision of India and Eurasia
plates during the Late Eocene, the western area of Yunnan shows the obvious difference in evaluation,
with highest up to 2000 ~ 2700m and lowest down to 1200 m, even to sea level, accompanied by the

formation of a series of pulling basins and volcanic events.

Key words: Jianchuan Basin in western Yunnan; volcanic cycle; zircon dating; palynomorphs;

paleoenvironment



