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Abstract Extensive Zenong Group volcanic rocks are zonedly E-W distributed in the middle-northern Gangdese, Tibet. Well-
exposed Zenong Group volcanic rocks in Cogen, western Gangdese are selected for zircon U-Pb dating by using the SHRIMP 11 system
at the Institute of Geology, Chinese Academy of Geological Sciences, Beijing and the LA-ICP-MS system at the China University of
Geosciences, Wuhan to construct the geochronological framework of the Zenong Group volcanic activity for regional comparison. Most
zircons separated from the Zenong Group volcanic rocks exhibit striped absorption and obvious oscillatory zoning, and a few ones show
core-rim structure. One dacite sample and one rhyolite sample from the Zenong Group volcanic rocks overlying the Middle Permian
Xiala Formation limestone in northwestern Daxiong, Cogen yield LA-ICP-MS zircon U-Pb age of 130 + 1Ma and SHRIMP zircon U-Pb
age of 129 + 3Ma, respectively. One dacite sample from the Zenong Group volcanic rocks underlying the clastic rocks of Lower
Cretaceous Duoni Formation by fault contact in northeastern Daxiong, Cogen yields younger age cluster of 121 + 1Ma (include growth
rim) and older age cluster of 131 + 1Ma (include core). One rhyolite sample from southwestern Coqgen yields LA-ICP-MS U-Pb age of
111 £ 1Ma, coeval with the emplacement age of granitoids in Cogen area. High-quality zircon U-Pb ages reported in this study indicate
that the Zenong Group volcanism began at ca. 130Ma, and ceased at ca. 110Ma with a volcanic duration of ca. 20Ma. Regional
comparison indicates that the Zenong Group volcanism extending for ca. 1000km E-W is synchronously commenced at ca. 130Ma.
Present geochronological age dates combined with the distribution of contemporaneous magmatism in a regional context suggest that
the Early Cretaceous magmatism in the middle-northern Gangdese cannot be generated by the low-angle or flat-slab subduction of
Neo-Tethyan oceanic crust.
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Table 1 General feature of the dated samples of the Zenong Group volcanic rocks in Cogen area of the Gangdese, Tibet
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Table 2
Gangdese, Tibet

SHRIMP zircon U-Pb analysis data of the rhyolite sample from the lowermost Zenong Group in Coqen area of the

206Pbc U Th 206Pb * 206Pb/238U 238U/206Pb* 207Pb */206Pb * 207Pb */235U 206Pb :/238U
MR ) . W

(%) (x107%) (x107%) (x10°%) (Ma) (za) (ze) (£0) (o)

T AN S BB ¥ 4E RS R 129 £3Ma, MSWD = 0.5

DX1-1-1.1 18.03 88 94 1.07 1.85 128.9%6.5 49.50+1.09 0.0620 £322 0.172+89 0.02020 44 0.043
DX1-12.1  2.67 583 688 1.18 10.20  126.4£2.6 50.51 +0.81 0.0523 44 0.143 12 0.01980 32 0,182
DX1-1-3.1  9.65 292 297 1.02 572 131.23.8 48.63x0.83 0.0560 £168 0.159 +48 0.02056 +35 0.056
DX1-14.1 10.36 167 124 0.74 3.23  128.9:4.6 49.50+0.94 0.0380 160 0.107 +45 0.02020 38 0.046
DX1-1-5.1 3.63 251 284 1.13 4.46  127.0%3.2 50.25+1.95 0.0574%56 0.158+16 0.01990 +38 0.188
DX1-16.1 6.77 203 153 0.75 3.90 133.3+3.8 47.87£0.91 0.0480 +106 0.137£30 0.02089 +40 0.086
DX1-17.1  6.09 250 256 1.02 4.57  127.5%3.6 50.10x1.05 0.0418 +75 0.115x22 0.01997 242 0.111
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B B AL, R4S SCIRAB A985 £1 U-Pb SRR 35088, 14
AT UM 0 b DX U PR oK L PR R AR R 4, BT
RATAEITHA T 40 130Ma, K2R2E 20Ma J5 , 7E44 110Ma 245
EETR, BE RELR ELMROL

4.2 HPREGHHEEABHALEANREIT EREX

BRI RAR ARG Je 2 I B T A A Rl E
H3R7E T128. 6Maty g IN A Ar-Ar SR8 Q@ 12 4B R TG 52 60
Z5 MUFFRE TR Z UK f1 N 2238 h 3R 4G 124, 5Ma (A IRA
Ar-Ar FEQ e B LI T FBE T 3L A H4K15 128. 5Ma
RIFIRE Ar-Ar 4RI (F 1), X B4R I 5 4 SO B A9 15 )
3 DX FERE AR K AL A AR IR AR 2, R K A7E 130Ma B,
P RS B A R I A T DU R kL R R R A R
PERE(HIX 1000km # F] Bf AR IR A LLAE A

Xt X RRSSTHE AL ER st X R B A 1 AL B AR, — 2%
HRER AR TH R URU TS BEH
# X ( Allmendinger et al., 1997 ) #41% 1 B 2k 3 A I b
(Coulon et al. , 1986; Copeland et al. , 1995; Zhang et al. ,
2004 ; Kapp et al. , 2003, 2005, 2007; Leier et al. , 2007),
EATRERH, b TRAE RN rh B2 R E AR
P B IE R (R R ) , L ATEH v
R BRTRTE RIRIA 54 (Gutscher et al. , 2000) o 7350, 3X
Solg 0 B R A B B AR PR A R, BRI X
TR Z RO EH AW E (Kapp et al. , 2007 REXEH
SCHR) o R T A SCHRE 91 B st X U 7 A8 K L 5 7 2 A
A U-Pb RS R DX 45 SRR, 2 KU &
A2 T LR R AT 3 3 1l A D RRE A B 8 B RTE
(& 1), 550 R RHTH X B G B A R &, 7T
KU STAR It &2 4 T Rk 5B K WLAE I (136, 5Ma, Zhu et
al. , 2008b) I | M 7E B A A R AL (AR5 BLSF, 2008) o
XA IKTE B AF I A AE FORTE , B R IR RUE
W T AR BRI AFAE BN PR A A 3 AR 1 ko P b, 1)
I, PR B R SR T T A AR BE RPN o 2k el R X 8
WEHRL AR RS I FFRAEAREN, ETE
BRIZH KR Pt X B BE B REREE TR
JEATASESE IR R B P B T SRR AR (Xu et al.
1985 ; Pearce and Mei, 1988) . [X]Ji& 57 1 35 3 Hb LR Bl 18 /5 4K IR
LW SRR 5T R (Harris et al. , 1990) BRIFEAWI-RIT
FRME AR (KT 2%%, 2004, 2005; WA, 2006;
KPR, 2006) , BFBEARREL & AN ENEAH
BRIERPEE HEITHRARE, XEAREALH WS EH
ZWo

5 &k

(1) SHRIMP 477 U-Pb 54 \LA-ICP-MS # £ U-Pb &
FHREIME- 1R R R TIH B X FE R K L R R
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A REJF4A T4 130Ma, LA-ICP-MS #5£7 U-Pb E4EG AL M A
FEE RGBT R B it X K L PR P AT RE 7R ~ 110Ma
B TR, 1 B DX ) 748 K LD 7 PR R 2B 1) 29 20Ma,

(2) X3xf R IR 130Ma i), b X R R A )
A T LA FERE KD AE R AR KRB A, AT
AN SCHE R oAb 8 st X R 1 S 23R 1 P e AR SR S0
FEE I AR A B B AR AR i A2 AR 3l 7 22 S R

B R T T DR M B A R T R E
ARIK EAELERE & 03 B ket B2 P 45 T 19 3T H% , I Jgkdfi o
el A (R0 0 B8 M R % S W A 45 8 LA-ICP-
MS AR ER A B T S R B R TR Sk
BIMAERS 41 BRSO AR R P 48 T IO B SRR T
BB B

References

Allmendinger RW, Jordan TE, Kay SM and Isacks BL. 1997. The
evolution of the Altiplano ~ Puna plateau of the central Andes.
Annual Review of Earth and Planetary Sciences, 25: 139 - 174

Anderson T. 2002. Correction of common Pb in U-Pb analyses that do not
report 2 Pb. Chemical Geology, 192; 59 -79

Chang CF and Zheng XL. 1973. Discussion on the formation of western-
eastern ranges in Himalayas and Qinghai-Xizang Plateau and
characteristics of geological structure in Everest region. Science in
China (Series D), 2: 190 —201 (in Chinese)

Copeland P, Harrison TM, Pan Y, Kidd WSF, Roden M and Zhang YQ.
1995. Thermal evolution of the Gangdese batholith, southern Tibet:
A history of episodic unroofing. Tectonics, 14: 223 -236

Coulon C, Maluski H, Bollinger C and Wang S. 1986. Mesozoic and
Cenozoic volcanic rocks from central and southern Tibet: ° Ar/* Ar
dating, petrological characteristics and geodynamical significance.
Earth and Planetary Science Letters, 79 281 ~302

Ding L and Lai QZ. 2003. New geological evidence of crustal thickening
in the Gangdese block prior to the Indo-Asian collision. Chinese
Science Bulletin, 48(15); 1604 — 1610

Ding L, Kapp P, Yin A, Deng WM and Zhong DL. 2003. Early Tertiary
volcanism in the Qiangtang terrane of central Tibet: Evidence for a
transition from oceanic to continental subduction. Journal of
Petrology, 44 1833 - 1865

Gutscher MA, Maury R and Eissen JP. 2000. Can slab melting be caused
by flat subduction? Geology, 28(6) : 535 - 538

Harris NBW, Inger S and Xu R. 1990. Cretaceous plutonism in central
Tibet: An example of post-collision magmatism? Joumal of
Volcanology and Geothermal Research, 44; 21 -32

He ZH, Yang DM, Zheng CQ and Huang YC. 2005. Geochemistry of the
Indosinian granitoids in the Mamba area, Gangdise belt, Tibet and
its tectonic significance. Geological Bulletin of China, 24(4) ; 354

@ WHERA, 4%, RE@¥, BRY, F5E, FEK, REE,
BRIk, BN, BBE, Mk, X4, #HiEd 2003
dite NRILAE 1 @ 25 7 REBFEAEREREXIE

® FRR, BUA, =4, Rit R, BEA, Mk, KFA,
REF, HEY. 2003. FAEARLMEL 25 FREMFEEE
gL EE


http://www.cqvip.com

P 000 http://www.cqvip.com]

AHAE. DRANANERYREN AL EES UPh FRFBRRAMEE L 411

—359 (in Chinese with English abstract)

He ZH, Yang DM, Zheng CQ and Wang TW. 2006. Isotopic dating of
the Mamba granitoid in the Gangdese tectonic belt and its constraint
on the subduction time of the Neo-Tethys. Geological Review, 52
(1) : 100 =106 (in Chinese with English abstract)

Hoskin PWO and Black LP. 2000. Metamorphic zircon formation by
solid-state recrystallization of protolith igneous zircon. Journal of
Metamorphic Geology, 18: 423 —439

Hsit KJ, Pan GT and Sengor AMC. 1995. Tectonic evolution of the
Tibetan Plateau: A working hypothesis based on the archipelago
model of orogenesis. International Geology Review, 37: 473 - 508

Kapp P, DeCelles PG, Gehrels GE, Heizler M and Ding L. 2007.
Geological records of the Lhasa-Qiangtang and Indo-Asian collisions
in the Nima area of central Tibet. Geological Society of America
Bulletin, 119: 917 =932, doi; 10. 1130/B26033. 1

Kapp P, Murphy MA, Yin A, Harrison TM, Ding L and Guo JR. 2003.
Mesozoic and Cenozoic tectonic evolution of the Shiquanhe area of
western  Tibet.  Tectonics, 22 (4 ). 1029, doi: 10.
1029/2001TC001332

Kapp P, Yin A, Harrison TM, Ding L. 2005. Cretaceous-Tertiary
shortening, basin development, and volcanism in central Tibet.
Geological Society of America Bulletin, 117(7/8) : 865 —878

Leier AL, Kapp P, DeCelles PG, Kapp P and Gehrels GE. 2007. Lower
Cretaceous strata in the Lhasa terrane, Tibet, with implications for
understanding the early tectonic history of the Tibetan plateau.
Journal of Sedimentary Research, 77; 809 - 825

Li C, Wang TW, Li HM and Zeng QG. 2003. Discovery of Indosinian
megaporphyritic granodiorite in the Gangdese area; evidence for the
existence of Paleo-Gangdese. Geological Bulletin of China, 22(5):
364 - 366 (in Chinese with English abstract)

Ludwig KR. 2003. Isoplot/Ex version 3.00. A Geochronological Toolkit
for Microsoft Excel. Berkeley: Berkeley Geochronology Center
Special Publication, 4; 1 —-70

Mo XX, Dong GC, Zhao ZD, Zhou S, Wang LL, Qiu RZ and Zhang FQ.
2005. Spatial and Temporal Distribution and Characteristics of
Granitoids in the Gangdese, Tibet and Implication for Crustal Growth
and Evolution. Geological Journal of China Universities, 11 (3):
281 -290 (in Chinese with English ahstract)

Mo XX, Zhao ZD, Deng JF, Luo ZH, Yu XH, Guo TY, Zhou S and
Dong GC. 2004. Mesozoic-Cenozoic igneous rocks in Tibetan
Plateau as lithoprobe to the lithosphere. In; Progress in Seismology
and Physics of the Earth Interior in China ( Chen YT, Teng JW, Kan
RJ and Wang CY') (eds). Beijing; Seismologic Press, 449 - 461
(in Chinese)

Pan GT, Chen ZL, Li XZ, Yang YJ, Xu XS, Xu Q, Jiang XS, Wu YL,
Luo JN, Zhu TX and Peng YM. 1997. Geological-tectonic evolution
in the eastern Tethys. Beijing: Geological Publishing House, 1997
(in Chinese with English abstract)

Pan GT, Mo XX, Hou ZQ, Zhu DC, Wang LQ, Li GM, Zhao ZD, Geng
QR and Liao ZL. 2006. Spatial-temporal framework of the Gangdese
Orogenic Belt and its evolution. Acta Petrologica Sinica, 22(3):
521 - 533 (in Chinese with English abstract)

Pan GT, Wang LQ and Zhu DC. 2004. Thoughts on some important
scientific problems in regional geological survey of the Qinghai-Tibet
Plateau. Geological Bulletin of China, 23(1); 12 =19 (in Chinese
with English abstract)

Pan GT, Zheng HX and Xu YR. 1983. A preliminary study on Bangong
Tso-Nujiang Suture. In; Geological memoirs of Qinghai-Xizang
Plateau (12) (Editing committee of geological memoirs of Qinghai-
Xizang) (eds). Beijing: Geological Publishing House, 229 — 242
(in Chinese)

Pearce JA and Mei H. 1988. Volcanic rocks of the 1985 Tibet
Geotraverse Lhasa to Golmud. Royal Society of London Philosophical
Transactions, Series A, 327 169 - 201

Song B, Zhang YH, Wan YS and Jian P. 2002. Mount making and
procedure of the SHRIMP dating. Geological Review, 48(sup. ) ; 26
-30 (in Chinese)

Xu RH, Schirer U and Allagre CJ. 1985. Magmatism and metamorphism
in the Lhasa block ( Tibet): A geochronological study. Journal of
Geology, 93; 41 -57

Yuan HL, Gao S, Liu XM, Li HM, Gunther D and Wu FY. 2004.
Accurate U-Pb age and trace element determinations of zircon by
laser ablation-inductively coupled plasma-mass spectrometry.
Geostandards and Geoanalytical Research, 28(3): 353 -370

Zhai QG, Li C, Li HM and Wang TW. 2005. U-Pb zircon age of
leucogranite in the central Gangdise, Tibet, and its geological
significance. Geological Bulletin of China, 24(3): 349 -353 (in
Chinese with English abstract)

Zhang KJ, Xia BD, Wang GM, Li YT, Ye HF.2004. Early Cretaceous
stratigraphy, depositional environments, sandstone provenance, and
tectonic setting of central Tibet. Geological Society of America
Bulletin, 116 1202 - 1222, doi; 10. 1130/B25388.1

Zhou CY, Zhu DC, Zhao ZD, Xu JF, Wang LQ, Chen HH, Xie LW,
Dong GC and Zhou S. 2008. Petrogenesis of Daxiong pluton in
western Gangdese, Tibet; zircon U-Pb dating and Hf isotopic
constraints. Acta Petrologica Sinica, 24(2) ;348 — 358 (in Chinese
with English abstract)

Zhou YS, Zhang Q and Mei HJ. 1981. Magmatic activities and
metamorphisms in Tibet. Beijing: Science Press, 1 — 146 (in
Chinese with English abstract)

Zhu DC, Pan GT, Chung SL, Mo XX, Zhao ZD, Liao ZL, Wang LQ, Li
GM and Dong GC. 2008a. SHRIMP zircon age and geochemical
constraints on the origin of Early Jurassic volcanic rocks from the
Yeba Formation, southern Gangdese in south Tibet. International
Geology Review, 49. 50 442 -471

Zhu DC, Pan GT, Mo XX, Wang LQ, Liao ZL, Zhao ZD, Dong GC and
Zhou CY. 2006. Late Jurassic Early Cretaceous geodynamic setting
in middle northern Gangdese : new insights from volcanic rocks. Acta
Petrologica Sinica, 22 (3): 534 - 546 (in Chinese with English
abstract)

Zhu DC, Pan GT, Wang LQ, Mo XX, Zhao ZD, Zhou CY, Liao ZL,
Dong GC and Yuan SH. 2008. Spatial and Temporal vanations of
the Mesozoic magmatic rocks in the Cangdese Belt, Tibet and
discussion on geodynamic setting-related issues involved in their
generation. Geological Bulletin of China, 27(9): (in press) (in
Chinese with English abstract)

Zhu DC, Pan GT, Zhao ZD, Lee HY, Kang ZQ, Liao ZL, Wang LQ, Li
GM and Dong GC. 2008b., Early Cretaceous subduction-related
adakite-like rocks in the Gangdese, south Tibet: products of slab
melting and subsequent melt-peridotite interaction? Journal of Asian
Earth Sciences, (in revision)

Mich L & & ik

BRI, B, 1973, 50 [E PO #AT TR EK R I 3 X i B M o 4 AR
EHEESFEAEmELDREROET. PEB¥(DH), 2.
190 - 201

Fghee, R, BEE, HIEE. 2005, FUEIXEEIHTTE H X ED
TR AR I R s & . R, 24(4).
354 ~359 '

Fphdte, BER], WEE, TR, 2006, X TEIEE A6 A
W BT e 2 e R b eI . BRIETE, 52(1)
100 - 106

4, ERE, FHR, ¥R, 2003, KEHH#X A E B
RN A b MRS A EIEE. mEEM, 22(5): 364


http://www.cqvip.com

412

-366

HEY, BEE, BEA, AR, £RE, BRE, KXF. 2005. &
KR IER A N S AR R R ERERES. BR
HiF R, 11(3) ; 281 -290

HE%, 853, BEE, FRE, mEE, BEE, AR, #EE.
2004. FRRFPHERXRENFERRAFTL: HTHRR
S5HAR. R BRER, BEX, BFRE, £HE(ES), PH
KRS SR ABYELFRER. L. R EIRE,
449 -461

BENE, BRER, 2OUR, BUDE, PR, BRI, TOBHE, R,
BT, REX, BHR. 1997 FRERRHHFHEE RFE k.
b5t MR ARAL, 1-218

BENE, HHYE, G, KPR, £302, THH, BER, Ke
W, BAEAL. 2006. RIS et = AWM EREAL. BA%
#, 22(3):521-533

W, U4, KPR 2004, FEEFX R FEEPILER
PHERZNEE. sFEH, 23(1): 12-19

P 000 http://www.cqvip.com]

Acta Petrologica Sinica % %&%48 2008, 24(3)

WS, R, R, 1983, WREIAY - RILES
R R RO (12). d65T: MR HRAL, 229 - 242

R, ER, Tk, B 2002. 47 SHRIMP & & 8501 48
BRERAXARITE. HRISIE, 48(3%7)) . 26 -30

BEE, 24, ZER, TXR. 2005. AERERPHBRCIERS
%A U-Pb R R . MR, 24(3): 349 -353

BRE, RBl, B, Fdig, T2, BREL, WX, #E
B, Fi. 2008. ARNKEFHARAESANEaRE &0
U-Pb SE§4070 Hf R B4R, HA ¥R, 24(2):348 -358

R4k, ki, EY. 1981, FARAEKENREREM. L5 #
SRR, 1-146

RP, W, HE%¥, s, BRI, BES, BEE, Bk
5. 2006. XSKHTPACESGRE t - B O EHHERE) S 2 I .
KUEAE. EAFH, 22(3): 534 -546

RER, WX, T4, KEY, &7, AKSH, BEil, #E
E, ®ifk. 2008. AEXEHHEPERERENRESHN
HXEERITHE. BBER, 27(9) : (FER)

R H


http://www.cqvip.com

