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Abstract: As the probe of the deep earth, the Gangdese intrusive rocks recorded the information of the subduction
of the Neo—Tethyan slab as well as the Indo—Asia collision. Therefore, doing research on these rocks would help us to
build a better understanding of the evolution of the Tibet plateau. However, the previous geochronological studies in
terms of different methods K— Ar geochronology and zircon solution dating method on the Duojiao granodiorite in
Nanmulin county, south Tibet, showed distinct ages, ranging from 34.6 Ma to 18 Ma, which hindered the further re—
search. Consequently, we conducted zircon SHRIMP U—Pb dating on the Duojiao granodiorite in this paper and ob—
tain an age of 49.0 Ma, indicating that these rocks were formed during syn—collisional period. In addition, based on the
previous studies that indicated a slab breakoft event at ca. 50 Ma, we infer that the genesis of the Duojiao granodiorite
are relevant to this geodynamic process.
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] g Pbmg/g Thmg/g Umg/g Th/U 27ph/*Ph 1s 2Tph/AAU 1s 20Ph/A 1s AR (°Ph/2U ) s
75-118-01 4 1112 170 6.54 0.4467 0.0369 0.4777 0.0335 0.0081 0.0003 52.1 1.8
75-118-02 1 60 68 0.89 0.1112 0.0317 0.0754 0.0184 0.0073 0.0005 46.7 33
75-118-03 1 75 84 0.89 0.0564 0.0147 0.0596 0.0157 0.0078 0.0003 50.2 1.9
75-118-04 1 105 103 1.02 0.1015 0.0127 0.1026 0.0112 0.0082 0.0003 52.7 2.1
75-118-05 1 33 83 1 0.0570 0.0130 0.0658 0.0158 0.0080 0.0004 51.3 25
75-118-06 2 154 184 0.84 0.0676 0.0119 0.0652 0.0084 0.0077 0.0003 49.7 1.7
75-118-07 1 101 120 0.84 0.1056 0.0260 0.0931 0.0231 0.0065 0.0003 41.8 2.1
75-118-08 1 82 116 0.71 0.1130 0.0198 0.1035 0.0161 0.0068 0.0004 43.7 2.5
75-118-09 1 91 92 0.99 0.0588 0.0160 0.0626 0.0147 0.0074 0.0003 47.6 2.1
75-118-10 1 95 95 0.99 0.0894 0.0160 0.0948 0.0167 0.0074 0.0003 47.3 22
75-118-11 1 78 95 0.82 0.0715 0.0117 0.0787 0.0123 0.0080 0.0003 51.3 2.0
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FHEICE AWK : Si0,: 60.50 wi% , TiO,: 0.70 wi% , ALO;:
17.15 wt% , Fe,05: 3.83 wt% , FeO: 3.59 wt% , MnO: 0.13 wt% ,
MgO: 2.67 wt% , CaO: 4.64 wt% , Na,0: 4.04 wt% , K,0: 2.60
wi% ,P,05:0.18 wi% , bt :0.34 wi%.

ech B () Eua
2 AR
e Eu
A
BNSZ -

-
Eu e
ERE
B TSZ] %
[ a0 A
& pa [ wae o & ;sm;/_/F
B o [ memaxs Y REA
T = =
B b
A 5 }"“----smsz—----‘----.(_):3- Kib
AN )
R R, = B EESIAS
e NGO fES
bl 4 ‘ o

E1. (a) BEEEMERRD, 5% E XY, £k JSSZ R RE& T
& ,BNSZ R RIIA—BT4 A%, SNMZ R RITR T—MAEE
2t LMF RoRi8 BHE—Kh LT R, IYTSZ R oRENET— T & 57
LA (b AEthiEMERE ST BB EXH; (c)ZRs—F
7Rk L R 2 P

3. A U-Pb £

3.1 #it

ASCHFEIRE S TR RS A, AR ZmE A, I,
FRATEE 0.5k ZE A7 BT i A A RE b A TR A i . LA
YERR R 228 SCHRY . 1 484 0.5kg 2247 (A RE S il 18 1l 24
Lem® B9/NERE TN BT 2R 20em BUASER 95K T, 75 XZW 100
PRBNEERENL AP 3s~5s JG HUH o i R I 2 0 T B B
AL 0.3mm PFLARTH , Y2 Ay AR AT e 4R &
W4y, P a3 0 RIS e A Al F RS o0 P PR AR A
BEARED B e e B AR N PkiE T e AR e A

3.2 M ik Fedh B

B 41 SHRIMP 43 #fr £ A6 50 B #4841 H.0 SHRIMP 11 |
FEL . E ALK, B Pk R 0 B RS 76 PR S IR [
Fk b T RSRE SE JEXRHEA TO  BE mA—  fl R
A NERRETE . B A EIES RS XS A R



2020 5% o< E a5

B T A T RS A, SR PR, X IR T B A A
(CL) BEAH, DB /R B A IE A 2F 240 L P50 S AR P35S
SEN, Rk R ABORES o EARES B R IS B 4 R AT R AT
SHRIMP U-Pb [Fl{7 M5 . PRANAY I8 T FE A b FE S
2 kN, R S 2 Ph A IE A A A, BB
RRZESLIR Lo, TR R FAER S > Ph/ U 4
14, HOMACT-4{E R 95% 1 EAR

3.3 adr sk

AR B Z A6 M N A B A U=Ph [RI 28 AT 45 5 I
F 1. BB E(CL) MG (1 2) Bir s A ES ARFAE , A I TN
KAaTEAaRZHEKE AR—FAR, EENT
80mm~300mm Z ], DECRIERER . BB RS A HAT B B A
HRVREAH ARG FR LA P, ZENHAR AT
Rl ARSOG Z AN A LA AR T T A7 U-Ph
[ R SR TCER T, SR L 1 XS A Th B & R
60ug/g~1112ug/g, UKk 68ug/g~184ug/g, AHRIAY Th/U HAE
0.71~6.54, [FFHE N EN AR RHEA " . IASERAE A
AN s TR AR SR B AR A ], e AT 18y Ph/ U AR
W FEAEPAE 52Ma~4 1 Ma Z [A] (R 1), 4345 TR H L Hohn
FOFHAAERS M 49.0Ma + 2.3Ma(MSWD=10.6,N=11)([K3).

B2 ZREHARKEHEACLEARNRME

0.013

0.011

0.009

0.007

206p /238

0.005

49.0 + 2.3 Ma
MSWD =10,n=11
0.003

0.001
0.

01 0.03 0.05 0.07 0.09 0.1 0.13
207p /235

B3 HE#NNKE#REA SHRIMP U-PbifnE

WESTERN RESOURCES ﬁﬁ%%j

4. itig

4.1 Ak a4

TS A1 (URR A XT38 ) 10 5% T 3 et i
TR 3 B B — S P AR Bl A s AR A B ]
AEAR A 5T 0T LB WA T 46 T 20 tH 22 70 440 R B
AW VERE A IR X BHEH L FERRF 5, ik £ R4S
(1981) " I K= Ar 3% F A SCHF 2 14 VG 3 363 X e A bR
B2 ff 1 X A8 5 TN KA AT AR 8 I 2, 15 32 A9 AF 8 o
34.6Ma, TN B ER B FIE2R A (1981) " FH #5441 42 U-Pb /&
AEAS B AR 2 18Ma, AR, B AR BLAE 54 5T A B
FEFM X LEIR A A BYAEIE I 40Ma ZE 1L 3 93Ma' ™", AL
FIH SHRIMP il 5 m AR MR ZS F H X A6 B DN -85 A U-Ph 4
1% 4 49.0Ma + 2.3Ma, 454 CLAE/R 1Y BB 230 4 A REAE AL
SEEE AT R Th/U HEAE A R 3 —AF I8 AR 28 28 AR 19 45 i 4T
W% BRI, HOE T 5 SR A T 20 A T R

42 £ R ERH VD FH %

IXVJEC A 23 5 5 BT B 5 A R R S0 e O o B B s )
B K i 5 S 9 K i 1 il A 28 U A DG et 2 LA
FIRIESE Ay MR TR AR A KO A 2
TR X5 LS50 2 3 %o D 5 I 9 Ak ) ol 2 s ) 6 AR R
£ 65Ma~50Ma 2 [0] 2 o BE T3k —Bsf ] 15 5, XUty 45 2%
Fal LRy R Rl B 7 (205Ma~65Ma) | [ ill 8 73
(65Ma~40Ma) Fl1 &5 filf 43 75 9% 5 (33Ma~13Ma) ' i A< SCHF
FEIN 22 F0 46 B N T AR I8 R 49Ma, & T (]l 10 46 <
o BEAN, XIS [FI AR A6 5 25 i — > E B A R AR 2
AT KA A B Bk R ok e iR AR USRI Z A &
F g AMRE A7 HA AL 25 h R E A R 2w ik, 48
INIKEE A ATE T AR G2 e 2 MR N
KA E IR T ANKAE A 1.81, ACNK {4 0.96 (/s
T 11, 8 T A TRIMERR BT AR 28 . Rl JH: Me# (A
(Mg#=mol Mg/(Mg+Fe) ), HH1 Fe B4 Fe 315, J 0.57, 8/R
HERE Y T oTmk. B, RSO R, 2T A X
Hr [ RIS, 2 A B N A AR TT R R g A 55¢
EAFIRATE R

HIAT XG5 8 1 S AR R T et R
AE S A ELAE S0Ma A2 A7 3K B — AU AE (] 4a) |, I HaX ASBE
WA Y R B 55 v, R IO A 5 il S 10 e 4
PEAR R I U 8 2o R A SR AL R IN KA AR IR 1A
U533k — AR AR WS AT , B LA HE I J8 T A TR 5 14 3

A2 KL
F H>2o

RESOURCES /013



ﬁﬁ%%) WESTERN RESOURCES

[@

XS 1 4 85-94°E 2 ]
12k i A N I 4
AR, N=127

72
Eogic ‘_/‘(fk

AR

O S'EE iﬁﬁ‘j(()Ma) g
B4 (a) NIEETE REFHEREER S, EX BT
(b) Z AR NK SR A RIS FE R, &8 8 3™
5. &g
(1) RS IR AAT TRl R AR L DXAE b T A 1Y
S5 AR 49.0Ma + 2.3Ma, J& T8 SHUHEMIE R £ (2) 2
FAE I N EAR T REJE H e 5 0 5 72 e IR G IE A,
AR TR O T B 1 3 )2 S

F AR B TFHRA P UK — ThE ZEREALN,
B U—Pb 80 F 32 hiF % £ 5009 E I, 2 s AT Bt

EPC &

[1] An Z, Kutzbach J E, Prell W L, et al. Evolution of Asian monsoons
and phased uplift of the Himalaya - Tibetan plateau since Late Mio—
cene times [J]. Nature, 2001, 411: 62—66.

[2] Yin A, Harrison T M. Geologic evolution of the Himalayan—Tibet—
an orogen [J]. Annual Review of Earth and Planetary Sciences,
2000, 28: 211-280.

(3] £5%F. 2REAL FRGRER]]. SRR FIR, 2011, 17
(3): 351-367.

[4] 2eAhi®, ZABTT, 4EFNR, 5. B A & X &30 KRN 8 A0 W 50t
K525 RA). FEAFE (D bEAE), 2009, 39(7): 849-871.

[5] Zhu D—=C, Zhao Z D, Niu Y, et al. The Lhasa Terrane: Record of a
microcontinent and its histories of drift and growth|[J]. Earth and
Planetary Science Letters, 2011, 301: 241—255.

(6] 3£ FEE, AL, F. Wik 886 K KRR K 5257
FFAER M2 & KIFAAE BL[)). BB FAR, 2005, 11(3): 281-290.

[7] Wu F-Y, Ji W—=Q, Liu C.—Z, et al. Detrital zircon U - Pb and Hf
isotopic data from the Xigaze fore—arc basin: Constraints on Tran—
shimalayan magmatic evolution in southern Tibet[J]. Chemical Ge—
ology, 2010, 271: 13—-25.

[8] Guo Z, Wilson M, Zhang M, et al. Post— collisional Ultrapotassic
Mafic Magmatism in South Tibet: Products of Partial Melting of Py—
roxenite in the Mantle Wedge Induced by Roll-back and Delami—
nation of the Subducted Indian Continental Lithosphere Slabl[]J].
Journal of Petrology, 2015, 56: 1365—1406.

(O] fR 2R, Tk, RAE, . Fo K-FREMBBIILR & 45

014 / RESOURCES

R 20205 % S

R AE R FH T E L)), @SB F R, 2004, 10(3): 378—384.

[10] 33—, i+ . KA UM BB EZH2HELRARERF
H——SHRIMP M| 569 iE 35 []]. Ho R 52 4R, 2004, 78(2): 211-217.

[11] Hoskin P W, Schaltegger U. The composition of zircon and igne—
ous and metamorphic petrogenesis[J]. Reviews in mineralogy and
geochemistry, 2003, 53: 27—62.

[12] ROk, AR TC . 4T R B F ) F 5B A U-Pb -8 i 89
H 2. FFFBIR, 2004, 49(16): 1589—1604.

[13] Hou Z, Duan L, Lu Y. Lithospheric Architecture of the Lhasa Ter—
rane and Its Control on Ore Deposits in the Himalayan— Tibetan
Orogen|[J]. Economic Geology, 2015, 110: 1541—1575.

[14] A+ R, R, 5%, 5. TR T 2345 F M P42
PR RAAE R Rk B B RN AR A KR E R IESE(]]. HERAL
5, 2018, 47(5): 478—490.

[15] KRB R, BAE#E, ST B A% K HRHFIEK L XREE
Ho ST AR ()], HozRAL S, 1981(1): 8—18.

[16] HREREF, ok 4L . Ml B 3% R dy3f oF BB b 4% 5 ah— 453t et ot
&[] HERAL S, 1981(2): 128—135.

[17] Wen D, Liu D, Chung S, et al. Zircon SHRIMP U — Pb ages of
the Gangdese Batholith and implications for Neotethyan subduction
in southern Tibet[J]. Chemical Geology, 2008, 252: 191-201.

(18] fREEA. M B & X KRMIE H & K455 U-PbFbAe HEFl 15 440
PREG A EAR AR E D). P ER K FER), 2010: 1-172.

[19] »tma4R, RES, X 5. BHH A & R ARE G BFRE 2 5K R
PR MR B BB AP R 2 A5k, 2015,31(05): 1298—1312.

[20] RB&R, 2/, REF. HR LT FTRI G- BapIE e ] foid £2
8 ik Ao ZA ). F BAHE WuEAL ) 2017, 47(6): 657—673.

[21] B E, L5, RES, F. RARMERF FRERRSER:
kB0 e B 0EIE])]. £ B F AR, 2006, 022(4): 835—844.

[22] Ma X, Meert ] G, Xu Z, et al. Evidence of magma mixing identi—
fied in the Early Eocene Caina pluton from the Gangdese Batholith,
southern Tibet[J]. Lithos, 2017, 278—281: 126—139.

[23] Shu C, Long X, Yin C, et al. Continental crust growth induced by
slab breakoft in collisional orogens: Evidence from the Eocene
Gangdese granitoids and their mafic enclaves, South Tibet[]]. Gond—
wana Research, 2018, 64: 35—49.

[24] Wang R, Richards J P, Hou Z, et al. Zircon U - Pb age and Sr -
Nd - Hf - O isotope geochemistry of the Paleocene - Eocene igne—
ous rocks in western Gangdese: Evidence for the timing of Neo—
Tethyan slab breakoff]]. Lithos, 2015, 224—225: 179—194.

[25] Zhu D-C, Wang Q, Zhao Z, et al. Magmatic record of India—Asia
collision([J]. Scientific reports, 2015, 5: 1-8.

[26] A7 K . RURH & AT T bl o b & AF A A R 3 7t £ K 89
B [D]. ¥ EAFRKXF(FBAFL S M HERA S BT,
2018: 1-130.



