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Mesozoic tectonic subsidence in the Chuxiong foreland

basin, Yunnan

ZHU Tong-xing, HUANG Zhi-ying, YIN Fu-guang
Chengdu Institute of Geology and Mineral Resources, Chengdu 610082, Sichuan, China

Abstract: The Chuxiong Basin in Yunnan on the southwestern mamgin of the Yangtze land-
mass is a Mesozoic peripheral foreland basin. Tectonically, three units may be distinguished
for the basin: western thrust zone, central depression zone and eastern uplified zore. In terms
of sedimentary facies, sequence stratigraphy and palaeogeographic evolution in combination
with tectonic evolution of the Ailaoshan orogenic zone, the basin shows a depositional evolu-
tion from the Palaeozoic passive continental margin to the Mesozoic foreland basin. Two phas-
es of the sedimentation have been identified in the Chuxiong foreland basin: the foreland fly-

sch sedimentation during the Late Triassic and the foreland molasse sedimentation during the

: 1999-12-16
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Jurassic. The following conclusions are generalized on the basis of the tectonic history of the
basin. (1)The Late Triassic flysch basin is characterized by high amplitudes of tectonic sub-
sidence. The centres of subsidence and deposition lay in the westernmost part of the basin
close to the Ailaoshan orogenic belt. The sedimentary bodies there display the wedge-shaped
distribution. (2)The forebulges and centres of subsidence and deposition in the molasse basin
migrated landwards during the Jurassic. (3)The Mesozic rapid tectonic subsidence and
wedge-shaped sedimentary bodies indicate the origin of lithospheric flexure in the Chuxiong
Basin. (4)The higher sedimentation rates are cntwlled by both the tectonic and overcom-
pensational sedimentation.

Key words: tectonic subsidence; sedimentation rate; foreland basin; Mesozoic

, 3650km?,

(1997) = (1999)

1.1

D.



22

@

1.2

(6 -~ l(km)y

b

6 ~ 8km

40km

i

1) ; ; @ i
Fig. 1 Tectonic framework of the Chuxiong Basin in Yunnan
(D= Puduhe faul; @= Yimen fauly @= Luzhijiang fault; D=
Dukou concealed fault; ®= Dayao concealed fault; ©= Yupao-
jiang fauly D= Chenghai fault; ® = Honghe faul; @= Sanjie
faul; @W=Malonghe fault; {C=Shaqiao fault; 2= Chuxiong fault;
@>=Huoshaotun fault
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Table1 Sedimentary sequences, facies and evolution of the Chuxiong Mesozoic Basin Yunnan
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Table 2 Tectonic subsidence and accumulation rates of the foreland flysch sediments in the Chuxiong Basin

Yunnan during the Late Triassic

/Ma
208.0 Sy 600 670 350 1230
T3 s Y 446 04 483 228 300 119 1080 | 418
209. 5 R 400 446 233 820
N 3600 4900 1950 1560
T3 s 2270 | 224 | 3697 | 2666 1567 863 1265 | 730
223 4 R 259 352 = 400 >312
So 2800 2400
T} S Y 1960 1552 1539 1416 0 0
235 R 241 207
S /m; S, /m Y. /m; R. (m/ Ma),
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Table 3 Tectonic subsidence and accumulation rates of different formations in the Chuxiong foreland molasse

basin Yunnan during the Jurassic

/Ma
145. 6 So 842 430 — 975 2067 1027 715 1406 —
Lt R RN.5 47 — 107 27 113 78.6 155 —
154. 7 Y 286 146 — 332 25 349 243 478 —
So 1040 1755 — 410 897 938 793 1469 —
J3s R 433 731 — 171 374 391 330 612 —
157. 1 Y 354 579 — 140 305 319 270 499 —
So 832 3406 1557 834 1087 813 897 988 1579
)z 40 163 74 5 423 8.5 38.9 42.9 473 75. 6
178 283 1190 560 320 635 325 305 336 537
So 1898 2158 4726 — — 942 1032 1635 1612
L R 63 2 158 — — 32 34 55 54
208 Y 645 733 1637 — — 350 351 556 548
@ : — :
)s :
C 3. 0. 6mm/a,
. :
(3 — :
C
.
4 :
(5) (So)s
(R) ( 2~ 4 4,

207 ~446m/Ma,

40 ~731m/Ma,

374 ~612m/Ma, ,
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Table 4 Tectonic subsidence and accumulation rates of different members in the Chuxiong foreland molasse
basin Yunnan during the Jurassic

/Ma

145.6 So 127 143 — 456 468 364 58 —

I 2 R 19.5 2 — 70 72 56 0 —
1521 Y 43 49 — 185 190 14 229 —

So 793 286 — 1573 512 351 821 —

U EYe R 305 110 — 05 197 135 316 —
154.7 Y 270 97 — 535 174 120 280 —

S, 1040 1755 — 87 38 793 1469 —

kLs R 433 731 — 374 391 330 612 —
157.1 Y 3% 597 — 305 319 270 49 —

So 300 1677 557 815 162 156 260 533
1,2° R 71 400 133 194 39 37 62 127
161. 3 Y 102 570 190 217 55 53 8 181
So 170 600 400 300 230 250 320 250

b (1222 R 35 125 k) 63 48 52 67 52
166. 1 Y 58 2% 166 132 78 85 109 85
So 429 1274 592 771 481 559 481 865

Joz! R 36 107 30 65 40 47 40 73
178.0 Y 146 433 201 262 163 190 164 294
S, 832 234 609 — 25 250 468 560

LA R 92 26 68 — 36 28 52 62
187 Y 283 & 207 — 111 85 159 190
So 923 1716 2639 — 390 463 956 897

I R 56 104 160 — 24 28 58 54
203.5 Y 314 583 €27 — 163 157 325 305
So 143 208 1478 — 250 306 208 156

I/ R 32 46 28 — 56 68 46 35
208.0 Y 48 71 533 — 115 104 71 53
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Fig. 2 Modelling showing the tectonic subsdence of the Late Triassic Chuxiong foreland flysch basin in Yunnan
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Fig. 3 Modelling showing the tectonic subsidence of the Jurassc Chuxiong foreland molasse basin in Yunnan
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Fig. 4 Modelling howing the accumulation rates of the sediments in the Chuxiong foreland basin Yunnan

Té_Tg represent the early flysch sedimentary stage; Ti— T5t represent the late molasse sedimentary stage

(12

( . )s
’ 150 - 600m/Ma»
529m/Mal ', . —
3
D) ° (4 H AlIy
Flexural . s
AlI’y ° ’

[6]



30 @

(10% ~20%), ,
b ( ) b
(1 [M]. , 1986.
[2] , . [M]. : , 197.
[3l . — (). , 1999, 19(3);1— 15.
[4 ) [R. , 193.
[3] . [M]. : , 1990.

[6] BOND G C and KOMINZ M A. Construction of tectonic subsidence curves for the Early Palaeomic miogeosynclina southem Camdian
Rocky Mountains; implications for subsidence mechanisms age of hreakup, and crustal thinning [ J] . Geobgical Society of America
Bulletin, 1984, 95(2); 155— 173.

[7] WATTS A B. Tectonic subsidence, flexure and glohal changes of sea level [ J] . Nature, 1982 297(5866); 469— 474.

[8 WATTS A B and RYAN W B F. Flexure of the lihosphere and continental marginal basins[ J] . Tectonophysics, 1976, 36(1—3); 25
— 4.

[9 BROWN P R. Compaction of fine-grained terigenous and catbonate sediments; a review [ J] . Bulletin of Canadian Petroleum Geolgys
1969, 18(4); 486— 495.

[10] MAGARA K. Canparison of porosity-depth relatirships of shak and sandstone [ J] . Joumal of Petroleum Geology, 1980, 3; 175—

185.

[1] DOGLIONI C and GOLDHAMMER R K. Compaction-induced subsidence on the margins of a carbonate platforn [ J] . Basin Re-
search, 1988, 1(4); 37— 246,

[12] . (M. : , 193

[13] MEIGS A, BURBANK D W and BECK R A. Middle late Miocene C> 10 Ma) formation of the Main Boundary thrust in the westem
Himalaya [ J] . Geology, 1995, 23(5),423— 426.



