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Fig. 1 Tectonic and topographic framework of the Tibetan Plateau with dashed lines marking the studied areas
MBT— i R Wi s YZS— G A L4 A s BNS—BPEA — RILA S HIS— A B — &V 6 KLS—RE &G
A-B-C i 57 36 35 Hb e I 0 75 S 4190 T (Gao Rui et al. , 2013) ,D-E Jy# 5750 5% Hb e 422 i R 8050 T (Shi Danian et al. , 2015)
MBT-—Main Boundary thrust; YZS— Yarlung-Zangbu suture; BNS—Bangoin-Nujiang suture; HJS—Hoh-Xil-Jinsha suture; KLS—Eastern

Kunlun suture; A-B-C is the deep seismic reflection profile across the Qiangtang Block (after Gao et al. , 2013) and D-E is the receive function

profile across the Lhasa Block (after Shi et al. , 2015)

Guo Jingru et al. , 2003) , 1& 3% $ir 73 #h 77 35 20 PR
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(1) 5 J& 75 235 b G ) 0 I A0 358 4 b, X T FR B HE 4L
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Qinggao et al. , 2006),
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Fig. 2 Sketch map of the Paleogene basins and major structures in the Silin Co and its adjacent areas
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1—Thrust fault; 2—normal fault; 3—strike-slip fault; 4—nappe; 5—covered fault; 6—folds; 7—ophiolite; 8—1Late Cretaceous volcanic
rocks; 9—granite; 10—seismic reflection profile; 11—lake; 12— river. Q —Quaternary mud, sands and gravel; N-—Neogene sedimentary
rocks; E—Paleogene lacustrine, fluvial and alluvial mudstone, sandstone, marl and conglomerate; K, —Upper Cretaceous red-beds; K;—
Lower Cretaceous limestone and clastic sedimentary rocks; J;— Upper Jurassic limestone; J,—Middle Jurassic limestone, dolomite, sandstone,
siltstone and shale; J;—Lower Jurassic sandstone, siltstone, shale and mudstone; Jy—Jurassic mélange; T—Triassic system; P—Permian;
Oph—ophiolite; BCF—Bengco strike-slip fault; NST—Nima-Silin Co thrust; LLT—Lunpola thrust; SZT—Saibu Co-Zagya thrust; DQT—

Doma-Qixiang Co thrust. The dash lines B-C and F-G refer to seismic reflection profile, and the black dots mark outcrop for the photos
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Table 1 Cenozoic stratigraphic system of the Lunpola basin in east of the Silin Co
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Fig. 3 Photos of the Paleogene sedimentary strata in the Silin Co and its adjacent areas
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(a)—View northward at lacustrine shale and marl of the Paleogene Dingqinghu Fm. in the southern Lunpola; (b)—view

westward at the Paleogene sandstone, mudstone and shale in northern coast of the Silin Co; (c)—view northward at the Late

Cretaceous red-beds (K;) thrust over the Paleogene lacustrine sedimentary rocks (E) in northern coast of the Silin Co; (d)—

view southward at the Neogene conglomerate (N) overlying the Paleogene sandstone and mudstone (E) in southern Nimaj;

locations of the outcrops for photos are marked in Fig. 2
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Fig. 4 Seismic reflection profile of the Paleogene strata across the Lunpola Basin
Q—HMWFRE;— T HHAMAMIIBLES — T HBA LBGE — T HMAPEGE' — THMATEGE— 4 RAMBIAHIEGE — 4424
BGE! R T EBGE — A B4R SR LA W RH LA IRE s Ko — AR LLE . 3R Sk B Guo Jingru et al. , 2003, #1 1 {7
g 2
Q—Quaternary; E;—Oligocene lacustrine strata of the Dingginghu Fm. ; E;®—upper section of the Dingqinghu Fm. ; E;?—middle section of
the Dingginghu Fm. ; E;!—lower section of the Dingqginghu Fm. ; E,—FEocene lacustrine strata of the Niubao Fm. ; E;2—upper section of the

Niubao Fm. ; E;'—lower section of the Niubao Fm. ; E;—lower boundary of the Niubao Fm. or reddish sandy conglomerate of the Changshan

and Di’ouFms. ; Ky—upper Cretaceous red-beds. The seismic reflection profile came from Guo et al. , 2003, and location of the profile is

marked in Fig. 2
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i =M 28 (Shi Danian et al. , 2015), Sinoprobe &
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5o 25 ) AR TR AN 1 (Gao Rui et al. , 2013) ;578 —
ek 2R 452 ST o K50 T R 2 - L e B LR A L
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Fig. 5 Deep seismic reflection profile and crust structures
across the Silin Co Basin
NST—Je& 5 — {0 bRt 30 i B R 3 5 SZT— FE A B — FL s A 338 o
B DQT— 2 1 — H A 0 h B A 3k s SQB—1g FE I PT
2R AL 3 5 NLB—Hr 5% Hb He A6 T8 0 AR 55 J2 e 370 0 Ji ) 3
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P 3 s MST— vl 7e [ 199 5300 oh A 365 5 MINT— P 3 5 1] JE 336 vh
s LST— T H 52 ] f i vh g s LNT— Rt b s iy i, B-

C TR R 45 1 4% Gao Rui et al. o 20135 i fz B 40/ 1, 2

NST—Nima-Silin Co thrust; SZT—Saibu Co-Zagya thrust; DQT—
Doma-Qixiang Co thrust; SQB—Southern Qiangtang lower
boundary thrust; NLB—Northern Lhasa lower boundary thrust;
UST—upper-middle crust southward thrust; UNT-—upper crust
northward thrust; MST-—middle crust southward thrust; MNT—
middle crust northward thrust; LST—lower crust southward
thrust; LNT—lower crust northward thrust. The B-C seismic
reflection profile came from Gao et al., 2013; location of the

seismic profile is marked in the Figs. 1 and 2
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PR b DX 5 98 I b B R AR X 55 2508 131m, TR
T8 B IMT B TR BRI 5 ey 397 e 6 39 — 347 3 thE g 4 (40~
25Ma) M1 4 iR B2 72 45 K (3% 2) L T REJE AR 2 1Y
WA LA IR (8] 6b) o SR AUANL R 22 15~20Ma
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Table 2 Crustal thickening and its corresponding uplift of the central Tibetan Plateau in the Cenozoic
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20Ma
25Ma
30Ma
35Ma
40Ma
45Ma
50Ma
55Ma

H=67km, h=4896m
H=67km, h=4896m
H=62. 5km, h=4301m
H=58km, h=3705m
H=53. 5km, h=3110m
H=49km, h=2514m
H=44. 5km, h=1919m
H=40km, h=1323m

H=64km, h=5095m
H=67km, h=5095m
H=60km, h=4495m
H=56km, h=3896m
H=52km, h=3297m
H=48km, h=2697m
H=44km, h=2098m
H=40km, h=1498m

H=64km, h=4848m
H=64km, h=4848m
H=60km, h=4278m
H=56km, h=3708m
H=52km, h=3137m
H=48km, h=2567m
H=44km, h=1996m
H=40km, h=1426m

H=69. 0km, h=5000m
H=69. 0km, h=5000m
H=63. 6km, h=4304m
H=58. 9km, h=3699m
H=54. 2km, h=3095m
H=49. 4km, h=2490m
H=44. 7km, h=1886m
H=40km, h=1281m

H=70km, h=4570m,p=2. 932g/cm’
H=67. 5km, h=4282m,p=2. 932g/cm’
H=62. 93km, h=3701m,p=2. 938g/cm’
H=58. 34km, h=3135m,p=2. 944g/cm’
H=53. 76km. h=2585m,p=2. 950g/cm?*
H=149. 17km, h=2052m,p=2. 952g/ cm®
H=44. 59km, h=1535m,p=2. 952g/ cm’

H=40km, h=1035m,p=2. 968g/cm’

BT 7 I 20 T B = B U L (bRt e b 7 SR 23 5910 40k, 37. Sken, 35k, 388 w81 & BOb e 4 6 4 12

H=67. 0Okm, h=4896m
H=61. 7km, h=4191m
H=56. 3km, h=3485m
H=51. 0Okm, h=2780m
H=45. 7km, h=2074m
H=40. 3km, h=1368m
H=35. 0km, h=662m

H=64. 0km, h=5095m
H=59. 2km, h=4372m
H=54. 3km, h=3647m
H=49. 5km, h=2923m
H=44. 7Tkm, h=2198m
H=39. 8km, h=1474m
H=35. 0km, h=749m

H=64. 0km, h=4848m
H=59. 2km, h=4160m
H=54. 3km, h=3471m
H=49. 5km, h=2781m
H=44. 7km, h=2093m
H=39. 8km, h=1402m
H=35. 0km, h=713m

H=70. 0km, h=4568m,p=2. 932g/cm®
H=64. 58km, h=23887m,p=2. 938g/cm’
H=59. 16km. h=3226m.p=2. 944g/cm?®
H=53. 74km, h=2584m,p=2. 950g/cm*
H=48. 33km, h=1962m,p=2. 956g/ cm’
H=42. 92km, h=1359m,p=2. 962g/cm’
H=37. 5km., h="776m,p=2. 968g/cm’

H=69. Okm, h=>5000m
H=63. 57km, h=4301m
H=58. 86km, h=3697m
H=54. 14km, h=3093m
H=49. 43km, h=2489m
H=44. 71km, h=1885m
H=40. 0Okm, h=1281m

[N Py

FRH 4 b H A B 24 40k, 338 o fE B 5 B0

ARG IR T 9 U b2 40Ma [T+ 24K 4500m

H=67. 0km, h=4896m
H=64. Okm, h=4500m
H=56. 0Okm, h=3440m
H=48. 0km, h=2382m
H=45. 0Okm, h=1323m

H=64. Okm, h=>5095m
H=60. 0km, h=4500m
H=53. 3km, h=3497m
H=46. 7km, h=2498m
H=40. Okm, h=1498m

H=64. Okm, h=4848m

H=70. 0km, h=4568m,p=2. 932g/cm®

H=61. 56km, h=4500m H=63. 35km, h=23718m,p=2. 941g/cm’
H=54. 38km, h=3477m H=55. 56km. h=2780m,p=2. 950g/ cm®
H=47. 19km, h=2451m H=47. 78km, h=1888m,p=2. 959g/ cm®

H=40. Okm, h=1426m

H=40. 00km, h=1035m,p=2. 968g/cm’

H=69. Okm, h=>5000m
H=65. 1km, h=4500m
H=56. 76km, h=3428m
H=148. 38km, h=2354m
H=40. 00km, h=1281m
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R« oty 3 20 5 009 4% b B b 76 B2 5 24 40k,
W A R 3 12 Bl T B0 5T 46 1 IS 4 R T i
W (~40Ma) [ T & ¥ 4k ~ 4500m (Rowley et al. ,
2006) , F4 B FiARE 3, € AR i DR XS A A0 58 3
Mo rg AR AN RL B B AL B A B 1 (55Ma) JT 4
R E DR IMT B 5 4 T 111 6 W 32 028 20 oK, 2 B i i
AT (A0Ma) 0 ARCRS IUT 563 55 e L 4 100 3t ke A X 7y 22
1K 782m; Bt I 4 (35 Ma) 0 bR At 41 B R R 3
Wl /)N o 55 6 9 B mE ORE R R 22 A 280m, 5 B Ml
Hedb B AH X 22 0 432m R 2 & 60) . KT E A
A 8 M 3R Ry » A5 A R s 09 1T R BE 8 T I L
O B WA XE LR RR I AR E 10 18 DT AR B B O
AR ¥ T I R IR IR R A

FBE o B ik = Al a0 B T e A7 5 (bR 2
AR Xy T 20 1M1 8 b, o A 3 5 0 AR ok A8 2K T AR
[1T A P TP 6L AN AR 5 €8 R AR A8 o o 4 1 8 oy
I ZDURIC 5% s 82X I ME LUTE B thE 1M1 B S T
LRI . PG e A S 1 7 o il ik (kA S 4R IX
I 20 O A b T 5 e A 4 R RO G O R
T LB, 5 B0 e Dt vty o 0 3 P B A i R T
5 b7 4 14 TR Bl g ok 1R RE DR Bt Al e A 1) A o
(Yin An et al. , 2000; Kapp et al., 2007; Wu
Zhenhan et al. , 2009),
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Fig. 7 Change of elevation differences between the Silin

Co Basin and its bordering blocks in the Cenozoic
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B3 — BROE filf 428 35 1L 2003 15 L HE $tb DX 77 78
e B 58 R AR SR ZU A T R A8 )RS op M SE RT H
Fe o3 & B WL BT UIA  28 JE (Xu Zhigin et al. ,
2016) . |- M7 K AR 30 w4 B 4G 592 3 (Yin An et
al. , 2000; Wu Zhenhan et al. , 2015)., W HEA —
TVLEE S D AR X 0 A= AR b 7 % 1 4 e Rt oo 4
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AL T 3 b R A 15 B F+ (Ren Zhanli et al.
2015; Lu Lu et al., 2015; Wu Zhenhan et al.,
2016) , %o Fili A 75 3l AR M1 B K3 <Ot B 3%
F A A (I 4181 5) 0 BT R 40 R SR M 2 4
1l 79 T L e JRE ] 2 2R M 4F BB I (Kapp et al.
2007; Rowley et al. , 2006) , H B %18 3% H7 73t . €&
ARG 2 L 8 3 2 b T R A () J2 A U0 AR )2 1 I
AR AFAEAS [R] IR (Wang Kaifa et al. , 1975;Xu
Zhengyu, 1980; Cai Dajiang, 1997; Zhang Kexing
et al. , 2010;Deng Tao et al. , 2011), 3 AL W
% A0 8 PR — A&V 4 G T 4 i A AR M G
FAN[R] 2 A 1 J2 A s K AN ) B 300 70 A G 8, ML 4fE
FeH R SR MR A O R (K 6,181 7 4 BRI
L 1 bR 7 b L e B A M Ok 28 TR D SR, g
% T A b i 7S T A v i T A4 R 3 JEE L A e b AR T
bl BB AR T A o AR B LB

5 it

T8 U AR BT A — RILAE B R B AT
W — ks — Je B UL ALM B, AR P RO
250km, FALFEZY 30~ 50km; [{ 7K ] P4 JE AL JE AL
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Response of Sedimentary Depression to Crustal Thickening in the
Silin Co Basin and Its Adjacent Areas, Tibet

WU Zhenhan” , ZHANG Qichao”, WU Yanjun” , YE Peisheng®”
1) Chinese Academy of Geological Sciences, Beijing, 100037, China;
2) Institute of Geomechanics, CAGS, Beijing, 100081, China

Abstract

The Lunpola, Silin Co and Nima basins formed in the Paleogene along the Lunpola-Silin Co-Nima
depression in central Tibetan Plateau. The sedimentary depression trending in east-west is as long as
250km and as wide as 30~50km. Paleogenelacustrine, fluvial and alluvial sedimentary rocks as thick as 5
~6km formed in the depression, including conglomerate, sandstone, mudstone and marl of the Paleocene-
Eocene Niubao Formation, and mudstone, shale and siltstone intercalated with oil shale of the Oligocene
Dingqinghu Formation covered unconformable by the Neogene lacustrine deposits. The Nima-Silin Co
thrust formed in the southern depression, the Saibu Co-ZajiaZangbu thrust formed in the northern
depression and thin-skinned thrust formed in the northern Lunpola Basin, accompanied by folding
deformation. Multiple imbricate thrust occurred in deep crust along the depression. Southward thrust in
the southern Qiangtang Block and northward thrust in the northern Lhasa Block result in spatial change of
crust thickness across the Paleogene sedimentary depression. Such collisional thrust at different depthes
caused shortening and thickening of crust, and differential uplift of the thickening crust coupled with
density variation evidently controlled the Paleogene depression and basin evolution according to seismic
reflection profiling and the Airy balance modeling. Paleogene sedimentary records for depression in the
Silin Co basin and its adjacent areas are significant for better understanding crust thickening and uplift

process of the central Tibetan Plateau.

Key words: Paleogene sedimentary depression; thrust system; shortening and thickening of crust;

Silin Co; central Tibetan Plateau



