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Fig. 1 The basic tectonic framework of the Xizang ( Tibetan) Plateau [ modified after the Geological
Map of the Xizang (Tibetan) Plateau and Adjacent Areas(1 : 1500 000) ]
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Fig. 2 (a) Geomorphology and low temperature thermochronological data of the Qiangtang, Lhasa, and Himalaya blocks;
(b) Topographic cross-section across the Qiangtang, Lhasa, and Himalaya blocks
I HTCAFRIFNEL 15 5 G LRGP 5 B0 DX SR 51 A - TARSE 1995 5 X 5148, 2003 ; Grujic et al. , 20065 3277 14§, 2007 ; Blythe
etal. , 2007; Wang Yu et al. , 2007; Wang Chengshan et al. , 2008; BtiEWI%E 2009 ; Thiede et al. , 2009; F#EIT.4F,2011; Nadin et al. , 2012;
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The names of tectonic units can be seen from Fig. 1; the dashed blue line outlines the area of data used in Fig. 5; age sources: Ding Lin et al. |
1995#; Zhao Zhidan et al. , 2003#; Grujic et al. , 2006; Yuan Wanming et al. , 2007&; Blythe et al. , 2007; Wang Yu et al. , 2007; Wang
Chengshan et al. , 2008; Duan Zhiming et al. , 2009&;Thiede et al. , 2009; Yu Xiangjiang et al. , 2011#;Nadin et al. , 2012; Rohrmann et al. ,
2012; Adlakha et al. , 2013; Wang Licheng et al. , 2013&;MaCallister et al. , 2014; Ren Zhanli et al. , 2015; Zheng Yong et al. , 2014#; Zhao
Zhen et al. , 2019&. AHe—apatite (U—Th)/He age; AFT—apatite fission track age; ZHe—zircon (U—Th)/He age; ZFT—zircon fission track
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Table 1 Zircon (U—Th)/He results of samples from boreholes in the Qiangtang Block

e e n(*He) | H7WIRR | k12" . U ™ol [eU] | & (Ma) | BCIEAFME(Ma)
(10 % mol) | (pg) | (pm) (x107%) |(x107%) (x107°) | i | =0 | MY *0
OD-17-234Z1 | E,, | 2.1140 2.24 | 42.0 | 0.734 | 132.4 | 38.4 | 0.3 | 141.4 | 123 | 3 168 9
OD-17-23472 5.6472 1.42 | 36.8 | 0.692 | 602.8 | 268.9 | 0.5 | 665.9 | 110 | 2 160 8
QD-17-23473 3.9256 2.57 44.5 0.743 260.5 66. 1 0.3 276.0 102 2 138 7
QD-17-36871 E,, 6.5549 2.86 46.8 0.756 502.8 168.6 0.3 542.4 78 1 104 5
QD-17-36822 3.5531 2.98 | 46.2 | 0.749 | 97.6 | 82.7 | 0.9 | 117.0 | 187 | 3 250 13
QD-17-869Z1 Jox 0.9467 1.08 33.1 0. 655 155.0 145.6 1.0 189.2 86 1 131 7
QD-17-86972 1.5171 1. 06 32.4 0. 653 223.8 333.4 1.5 302.2 88 3 134 8
QD-17-86973 4. 6665 1.76 38.4 0.709 508. 8 235.2 0.5 564. 1 87 2 123 6
QD-17-869Z4 2.4395 1.30 | 33.2 | 0.666 | 378.5 | 213.8 | 0.6 | 428.7 | 81 | 2 122 6
QD-17-1793Z1 J,b 3.0823 1.48 34.0 0.674 398.0 112.4 0.3 424. 4 91 2 135 7
QD-17-179372 0. 5295 1.28 36.0 0.679 73.2 109.7 1.5 98.9 77 1 114 6
QD-17-179373 1.8170 1.54 35.3 0. 682 260.0 143.9 0.6 203.8 T4 1 109 6
QD-17-179374 2.2613 1.31 33.4 0.670 323.8 238.0 0.8 379.7 84 2 126 7
QK-1-245571 J,b 4.7294 2.11 40.0 0.719 666. 4 390.2 0.6 758.1 55 1 76 4
QK-1-245572 3.2343 1.35 36.5 0. 688 668. 2 396.0 0.6 761.2 58 1 85 5
QK-1-245573 4.9172 1.67 | 40.5 | 0.719 | 711.1 | 378.1 | 0.5 | 799.9 | 68 | 1 95 5
QK-1-245574 7.1689 2.66 40.2 0.723 666.9 185.4 0.3 710.4 70 1 97 5
QZ-16-14171 Ji2ag 5.8570 2.46 40.5 0.723 528.8 165.4 0.3 567.6 78 1 108 6
QZ-16-14172 9. 4693 4.07 46.2 0.757 419.5 118.5 0.3 447.3 96 2 127 7
07-16-14173 4.1887 2.57 | 41.8 | 0.729 | 402.0 | 308.3 | 0.8 | 474.4 | 64 | 1 87 5
QZ-16-14174 2.2924 2.13 40. 1 0.719 312.4 222.6 0.7 364.7 55 1 76 4
QD-17-1903Z1 Ji22g 0. 6550 2.83 45.3 0.75 52.1 24.1 0.5 57.7 74 1 99 5
QD-17-190372 4.5174 1.86 41.6 0.724 407.0 285.0 0.7 474.0 95 2 131 7
QD-17-1903Z3 6.3499 2.27 | 37.4 | 0.703 | 556.8 | 244.0 | 0.5 | 614.1 | 84 | 2 120 6
QD-17-1903Z4 = 13. 486 2.61 41.6 0.733 738.9 392.4 0.5 831.1 115 21 157 8
QZ-16-82571 Ji22g 1.7089 2.18 39.1 0.709 194. 1 161.5 0.9 232.0 63 11 88 5
07-16-82572 4.3897 2.52 | 44.4 | 0.744 | 398.6 | 105.8 | 0.3 | 423.5 | 76 | 1 103 6
07-16-82573 1.0511 171 | 39.0 | 0.708 | 226.2 | 127.8 | 0.6 | 256.3 | 45 | 1 63 3
QZ-16-82574 3.4850 1.43 35.8 0. 687 690.9 160. 5 0.2 728.6 62 1 90 5
QZ-16-151271 = Tsj 2.4913 1.20 34.3 0.67 503.3 296. 5 0.6 573.0 67 11 100 5
07-16-151272 1.3762 110 | 35.3 | 0.679 | 474.7 | 274.6 | 0.6 | 539.2 | 43 | 1 64 3
QZ-16-151273 0. 8864 1.21 33.5 0.67 283.0 123.8 0.5 312.1 44 1 65 3
@ W TAETE A E AR g b 55 R Y B 5 T R A — A — SRR SR = S, @ A+ SRR S H e ok A5 R 22 5

BRMAS G PRI, @ $R T IWEHERMEER; Fr WRIESEG (Ul WA UKL,
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Fig. 3 The zircon (U—Th)/He ages of core samples from
the Qiangtang block and their relation with elevations
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well locations are shown in Fig. 1; the thick dashed line represents

the trend of all samples while the thin ones represent single well
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161 + 14 Ma L EGRM AR 152 + 14 Ma®, 5%
SRR R T HZ AR W KA1 R AR I AR AR B
B A — b B KA BB AR AR 160 = 11
Ma, B2 70 [l N -5 2 B 2 (B o805 ,2013)
ATREARR I R e JAE I RIF AR R ITIR, B
PR b AR A RAE (1B 2a) # 7 Fir g b e b 3 Fn 5
T ML RIS 23 DX T REAE SRR I 2 s © 240 TH =
Bl AT BLRARIER 73R G 2 b B R R A AR RS
TE BB AN 7 0 301 2 B PN T B SR A2 B B — AT
R I il A 5 M ok S ) 1 3 555 IX A L 3R A & T R
SR o — A0, T80 tE—rholn A 46 7 28K
A ZAR A (U—Th) /He #RBHZ F



1148 Mo R

it I 2020 4F

50 i % 14 88 K A7 2478 4230 Fl (U—Th ) /He |
B AR AR AT (U—Th ) /He 4F IS #RAR H 4R 2, 46
KEB e OBt AR I LUk (] 2a) . hrgPHb R
T F IR A S48 A% 00 AF 1% 4R v A vh o T 3 E SR
(12~ 3.2 Ma: ®& & F}F45, 2003; Wang Yu et al. |
2007 ) ; & S hr Ak 1L 7 b Bl K A RS A SR AR
ERBA R = M (11~ 0.6 Ma, Z/N T
5.0 Ma, Thiede et al., 2009; McCallister et al. ,
2014) , HP BB K A7 24788 48 300 A iy Sk o T 2 e o
Bt (15~ 0.30 Ma, Z/NF 3.0 Ma, Blythe et al. ,
2007; #8555 ,2014) , @ K 1 (U—Th)/He 4% 7F
Bt BF B it DL 3 (0.94 ~ 0.45 Ma, Nadin et al.
2012) , 7R BBl JK A S48 A% 300 AT i S v R 0 &
M BBt (7. 5~ 0.31 Ma, THK%,1995; FHETAE,
2011;Adlakha et al. , 2013) ;% BIfE K% R4
TR I BAT W — 1 B E A R R O TR AR b —12 2
IR K SEHIHE W 5 % A LR A A el
AR 10 Ma LA B3 i 25 B A1 2848 42508 F1 (U—
Th)/He W JK A1 54245 4% 908 F% JK A7 (U—Th) /He 4F
WA BB 1R s SRR A DR BR T 48 7 e S e 2k — B0
A5 PO (R R ph—v HIE R (K 2)

4 HHE

4.1 REHRERZHIEB RN
HELFM—SHEY

TP = A EFLA RS A1 (U—Th) /He 45
WS AR e 2l HAE RS BERE S IR EE /MR O R A8k
AR, WG NI LD 7 (QD-17-234 F1 QD-17-
368) WS At H A H ¥4 (U—Th) /He 4F %, X
W T 5 B4 3 A U DX R L R B A (U—
Th)/He #7304 B 7, BVARIE 7R 20 1 3 ih—1%
HI(E 3), QK-1 3 2455 m FRALFE i F 2 Y
(U—Th)/He 4E#5 (88 + 5 Ma) 7 W] 314 96 I Hb B
PUERE /DA KL 2.5 km JE A3 578 78 1 1 S 1 2 11
e LR T E 85 1 (U—Th) /He S04 B 2
I S5 R K o A 1 2885 4 (U—Th) /He
AR (T 2a) FUE HT e i AHDURL A B IR X B F
DIETF 2454 (U—Th) /He 00 Z E 8
AN = R N ¥ S /N BN AR v = A 72 T B
25t 4 A (U—Th) /He A B4, AN, 7 T
PEEBAY QD-17 4 47 (U—Th ) /He 4E AT 127 ~
114 Ma, i T &) QZ-16 45 47 (U—Th)/He 4E
WA T 92~ 64 Ma, 45 7~ I 35 Hh B PO 3 1) 11 2 20 3]
P AT BE R TR AR (18 3) o ARG X Le B

(U—Th)/He W& A% RAE R AEHES 0 M7, A%
JEZR VY ) 25 AL, B TE T A48 78 1 222 /Y
F i —H (AN 3 O EBLITR) .

KA BRI AR U R Gt R s JE o bk
FIREAEAE IR h—@ A0 (181 2) , 5 o X F—
YRR et — v K07 2 ] RS [ 1o A5 R AH I A
R AR A AR R I S . DABSE I A7 242508 S 91
A TR] SRR 25 5 DX A M R A DR PR fr—
Vo HITI S Wl I A7 AL AR 0 R 43R g (1 4D
SR ) | RIMEAE 5 A7 AN 2 50 19 3 1 w46 T
XA DI A4 TH— v 2 1 ) AR AR R BAR AR
REFEMB R e s ok, A, IRIAR R B9 2 £
ARy ZF R o R T (1B 4L FTR ), e )5 1]
BT A BB B SR T BN, JCig 2
ST A R BB 3 S 3 1] 79 T IBORE , W KA 2
T AR AR HL L R

1 1

20 40 6I0 8IO 160 1I20 I‘II-O
AR IAE W (Ma)
P 4 DX IR B IR A1 2R AR IR AF W S0 A1
e AR
Fig. 4 Schematic diagram of relations between AFT
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Fig. 5 Statistical results of thermochronological data from
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Cretaceous denudation—cooling in Qiangtang Block
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Objectives: This work aims to investigate a probable Cretaceous denudation—cooling process in the inner part

of Xizang( Tibetan) Plateau before the Cenozoic India—FEurasia collision.

Methods: We carried out a preliminary zircon (U—Th)/He study based on samples from 3 boreholes in the

central Xizang Plateau and compiled a number of low temperature thermochronological age data, including zircon
(U—Th)/He, apatite fission track and (U—Th)/He ages, throughout the Qiangtang Block, Lhasa Block, and

Himalaya Block, by analyzing their temporospatial distributions and potential links with some specific geological
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events and tectonic background, to discuss an early denudation—cooling process in the Qiangtang Block.

Results: Zircons of 9 samples from 3 boreholes in the Qiangtang Block give (U—Th)/He ages of from 127 to
114 Ma in the well QD-17 , from 92 to 64 Ma in the well QZ-16, and 88+5 Ma in the well QK-1, respectively.
These ages are weakly correlated with their altitudes and show a trend of decreasing from the top down and from
west to east.

Conclusions: The zircon (U—Th)/He age pattern from boreholes indicates an obvious denudation—cooling
process during Cretaceous in the Qiangtang Block. The statistical result of thermochronological ages show a
distribution pattern that the inner part of Xizang Plateau holds older ages from Cretaceous to Early Eocene, while
the marginal part of Xizang Plateau has much younger ages from Late Miocene to Pleistocene. They together
indicate an early denudation—cooling process during Cretaceous in the inner part of Xizang Plateau. This earlier
cooling before the widely known Cenozoic one triggered by India—Eurasia collision can be linked to an Early
Cretaceous tectonic unconformity from the northern Lhasa Block to the north front of Xizang Plateau and is quite
probably the consequence of the closure of the Meso-Tethys Ocean and following collision of the Lhasa Block and
the Qiangtang Block.

Keywords: Denudation—cooling; Cretaceous; northern Lhasa Block; Qiangtang Block
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