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7.96%) , & (K,0/Na,0=1.5~2.2,F# 1.8) , %%
Ca0(0.30% ~ 1. 88% , -3 0. 77%) , %% MO (0. 09%
~0.54% 17 0. 26%) , %% Ti0,(0.09% ~0. 44% ,F-
¥70.19%) , HAMRER K &5 K5 K/Na {8, 5
PR PRAFE RS 3 il ) ok B ) 24 TR X Y
%5 5 (Gunnarsson et al., 1998 ; Thy et al.,1990) , &,
HRBARM AR (T HRSE,2011) , AR—SiO, &
ffrf (RIS ), BE S T 7E S B X s,
Si0,—K, O B (&l 5a) A b 32205 A e B0 ES
PE—BZE RGN B2 RV A R R i % i
He bl A H VR T 0 B AR R (5 H 458, 2003)
A/CNK=1.06~1. 19 F¥ 1. 12) , i A A i ik 7
A CIPW #rifER PN £ 4+ (0.98 ~2.27) , 7E A/
NK—A/CNK & | (® 5b) , FE b 75 At 3R X,
st R AR R A FR G, BB T A B A A
U5 ( Barbarin , 1999) | 3= 222 5 K alf 8 H i AU S
H B VE A 5 (Pearce et al.,1984)
322 HBEIRWETE

HREERIBERIE K AL K5 X REE =156. 53%107° ~
262. 80x10°( -3 202. 32x107°) , 76 BRBL B A3 5 1
1e# o R A B E (B 6a) b F o0 R R
1286 + (LREE) B3, B/ 70K (HREE ) B A
JooM; (La/Yb) (N 1.22~9. 62 (F1 4.60) , %% .
G AR AR b3 K, SEu=0. 04 ~ 0. 38 (-1
0.19) ,H LREE B & £ 19 Eu 58 515 1A Bl 4 4y
fiE X AT i 5 RHS A 43 B 45 i BlCZE 3 20 4 il i 2 v
RHAAE A XEIE TR AR A G, TR A6 g s v
Rk & 1 (B 6b) il LU il e R s A K
TIEATEE (Rb K) M358 IC R (Th  Ta, Ce ) XS

.
L (a)
i L
+
L +
5 |- BT + ;ngr
Sl o A
\Qj 4 e
M | ~
e “ RERIERS] T
2+ i
- ERIERS
I T e
- TEECHED 51
0 1 1
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Si0,( %)

B, BT E (Nb) X7, KEFHRALE
(Ba Sr) XEsion & (P Ti) s A=, flEnE
Rl Nb (Ti 5 4638 B N S5 IR e VR A %
) KR B HRAE ( Condie, 2001) |, B 7E KRGS 5 (7
RF TS IR 5 ) FP -t AT B B R A0 Y i 2
HOTBE AR R A S VR X AT AR A N A 4 20 X
BRAY AR MR R A b Nb G 2E A FA IR A %
Ti i A& A, NIl Kb Nb, Ti 7 i
(Rollinson, 1993)
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41 EABEXEEARKE

HERAE 22 FRAE 7, B USRI E K AR A B
HERE ES B2 CaO F5 MgO HIAHME, N
BB —E ZA R R R TR R, SCRA A
SR R U M5 b U VR0 B TR 2SR A s il A
A REIE B 1 45 BT AL i1 75 ( Sylvester, 1998) , X T
Si0, FHAE 67% ~ 77% Z 18] Y 5 3 40 A6 i) 2, 3L
Ca0/Na, O {H AT DL Sz W H R X R 2r R 10E , i YR A A
A5 4R AL B 7 B CaO/Na, O {H—8/NTF 0. 3,
AP IE A O R R A B 3R BR AL 4 1 Ca0/
Na,O fH— Mt KT 0.3, A S RUBER B AR 5 5 1Y
Ca0/Na,0 {5} 0. 12~0. 69,1 0. 28, /NT 0.3, 3
WHAR AT e M 7e U8 o i o s Rl 7= ) . oo R
Rb K .Th Ta,Ce #HXf & 4, Ba Sr P Ti 551 5 4t
M7 5 K T RESR IR T HbAe s i, JTFR Cr(12x107° ~
22x107%) Ni(1x10°°~15x107%) ) 5 FJfi5% (Cr(35x%
107°) Ni(19x107°) (BiEHE,2007) i, BoR
Cr Ni EAKA4ES . La/Nb {E R 1.73~4. 01, BB A
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Fig. 5 Si0,—K,0(a) and A/CNK—A/NK(b) diagrams of porphyritic syenogranites in Bengco Lake ,Bange County
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Fig. 6 Chondrite- normalized REE patterns ( a, Chondrite data from Masuda et al., 1973) and primitive mantle- normalized trace

element patterns (b, Primitive mantle data from Sun et al.,1989) of the porphyritic syenogranites in Bengco Lake ,Bange County

[7] b 1 ofe 5 B 53 (La/Nb =~ 0. 96) ( 14 P45 |
2002) . #41 Rb/Sr Ti/Y H1 Ti/Zr {55351 J9 3.3 ~
39.2.4.7~51.5 f112.3~37. 3( ¥4 19.5) , fi; T3¢
TS (Rb/Sr(>0.5,Ti/Y <100, Ti/Zr<20) 5 [l
( Wedepohl,1995) N, it BH L BE IR 1E 4 48 i 2 0 b
Fear AR R P . RLBREIR EA AR B S Mg (E
16 9~30 ZJa]  $4/NT 45, T RES R 5 1 A .
Ve (F4RAT45,2016) . Nb/Ta=3~17(F3#9) 8
AR T 534 (17+1) (Green, 1995) ; Nd/Th( 1
~2) 5FREAAE(=3) M, WA T e EE (>
15) (Bea et al.,2001) , [AIFE B 7R 5 J AN AT RE 2 M
G R Rt G o S W el A =Y N S B
La—La/Sm FEf# (K 7) , v A X N RLBER O K AE
B I K AT R [ S AN W R S N e R T
O S IS B A N R T
4.2 MNEIRE

A IR 1 S0 5 IR i R B, — A R R R
PRI PE A — RV E T i = S — R P
O 20 HE T 5E TF BR ORF i i 0, 7 AR 2 T — B o
TP (Yin et at.,2000; #4555 ,2004) , W HEH:
Z5(2006) TA S BEA I —A VT A 5 1 o i 40
JEBA BRI T I AFAETEST , FE R (PR 1 —
BATHEA LT, W KRS REI R & 5 IA
Az R 2 A I — i A 4 5 B A 5 A (2009) AR, TE H
A AR MR ) TGS B TR W — TR o

7
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Fig. 7 La—La/Sm diagram of porphyritic syenogranites
in Bengco Lake,Bange County

TH U0 235 ST 3 AR AR VAR I A5, Z e A P
PEFIBRME KL SR FE N — AT B () 5 A R
I b B 5 R % R A T

3 35 0T A b DX ARUBREIR TE A AL B R R A
LA-ICP-MS U-Pb | 4%, 15 5| T A 4 % WL 4F 5 0
116.7+1.2 Ma, i 5 1 EH P 7E Rb/30—Hf—
3Ta i (&l 8a) 1, A YR A UBEIR IE A AL B A
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Fig. 8 Rb/10—Hf—3Ta(a) and (Yb+Ta)—Rb(b) diagrams of porphyritic syenogranites in Bengco Lake ,Bange County

w3 P A [RIAIEE AE 5 X BB 3, 7E ( Yb+Ta) —
Rb [EIfif (Bl 8b) 1, b i 4 i AR 4K i 7 DX 35
ZEAINA A b DX UBEIR I K AE 4 7 B AT [
RUAE B RFAE 3% 5 9 ARS8 R SR VA A IR 80 (120
~112 Ma, B7KIESE 2018)  ZJe AR K ILE (116
~ 115 Ma) B XU HTHE I AR 7 S BE R M K 1L 5 P
TR FRAEAR L (R R 5 ,2009) , ARFo kil
FrRE I R R SRR R I AR i ) BB 55 S R
i lf 48 7 AR ok R 0 K Bl R Y (B E 2R A
2003) AR RN RIS 5 Z e 4 kil A
ARBHE /R T (1t R B 00— VR T 1Y
AT LA B i — ki 48 19 F iy o 3R R 40 b %) AH AR
P, T REACR R A i AR 7 2 oA
R 5N A S T Bl E A AR — R L X R A
T 124~118 Ma® 131 ~ 121 Ma®, [ flf 18 %1 4% i) 45
WFE T 123~ 110 Ma® | A KB P 4 1 7 2 45 35 b
L2 (K,) A BEA I — VL4517 P ) il 48 s L
B B ) — S 1L (R 20 €0 S s, Tl RE IS /s 7E R
AR (120 Ma Z247) AEHLIC A2 T —IRER
()48 T e A = | BRIV R B 3T HE N T — VTV I G
VA 16 398 s ke 5 XD el o — o 6 93 ) 5 463

A3 RS2, 76 116~ 108 Ma, b [X] Jis 37 74 B
OO b [X 149 75 BIE A T — 2R VT R ) R o 235 il
58,110 Ma 2247 J0 X3 PG BOBr e 0 HE A 1 — 70T
PRI R 58 42 OC MY, PR W—J VI e i) O oh it £ 4k
2O (AL 2016 BLKIESE,2017) 3 AT AE UL BT

AR T IE 2 I — RSV 1) S DA ) AR B B TP B
Mt — 2R T e AR 2 — R 2 ft 2 (], BE
PN —ISTLPE R BEE SR M R AR i, O 30 T
e R 408 AN JBE R PR B T (T AR AR 2003 ; 55 A
45,2005 ; 1 18 W45, 2005 ; A1 5h£E4F 2005) , I,
EHFHI L VAL AR — 58 M X PR W — T
B PRITPESC RIS ] D 120 Ma Ze 47, B A &
Az B RS 5 JE R L DA | A R op R e
WER I S LR, 125 I S i R e o
Rl 47 0, (RS HEBR IR IR AT B 91— ST 52
R T ATAE  RIVRETRE A A2 e 5k B TR e 5 Je i e 2 T

5 4

(1) BESAUBEIR IE AL #4541 LA-ICP-MS U-
Pb 454N 116. 7+1.2 Ma(MSWD=0. 69,n=15) , i}
(AWRSN SR i b N

(2) 45 b 3R AL 22 FEAE 20 BT, 5 A Dy e B0 A B
PE—H L5 R SRR B R A, B ST IRRHE

(3) H L BT Rl A5, 48 7R 7E 116 Ma Z
T 2 8 5 DX I 8 — S VR B0 O e 2 22
SO, FE IR A A MRS s 5 96 30 e i — Pl G 43 9
FEUBER 1E K AE 5 5 A Rl AR o e o b3 R
Oy RAENERR ) o A5G A DCUAR I R TR R
B A DL B — LT R SR P O 0 45
FEFF b e A XU ety 5 98 78 e ke i — Pl A 42 1) o 1]
9120 Ma 245,
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Zircon U-Pb age and geochemical characteristics of the Early Cretaceous
porphyritic syenogranite in Bengco Lake, Xizang( Tibet) and
its geological significance

WEI Yongfeng'? , XIAO Yuanfu® , XIAO Qianru” , LUO Wei"? | LIU Juan" , LIN Jing” , YANG Yamin®
1) Regional Geological Surveying Party ,Sichuan Bureau of Geology and Mineral Resources Development ,Shuangliu ,Sichuan ,610213;
2) College of Earth Sciences ,Chengdu University of Technology ,Chengdu ,Sichuan ,610059

Objectives: The geological tectonic properties of the central and northern Gangdese belts have different
understandings so far. Therefore, magmatic rock petrology, zircon U-Pb geochronology and geochemical research in
the belt are of great significance. The purpose of this paper is to investigate the genesis and geodetic background of
the Bengco Lake plaque-like syenogranite in order to provide basic data for the Early Cretaceous magma—tectonic
evolution in the northern Gangdese, and to provide new evidence and important restraints for studying the Mesozoic
tectonic evolution of the entire Gangdese.

Methods ; The processing of major elements, rare earths and trace elements was completed by the Huayang
Mine Testing Center. The test was completed by the Chengdu Mineral Resources Supervision and Testing Center of
the Ministry of Land and Resources. The main elements, trace elements and rare earth elements were detected by
ICP-MS, ICP-AES, gravimetric method, etc. The analytical precision is better than 5% .Zircon single mineral
separation was completed by Sichuan Huayang Rock Mine Testing Center. The Central South Mineral Resources
Supervision and Inspection Center of the Ministry of Land and Resources embarked on cathodoluminescence ( CL)
image acquisition and LA-ICP-MS zircon U-Pb dating. Before the analysis, the instrument was optimized by the
synthetic silicate glass standard reference material NIST610 which developed by the American National Institute of
Standards and Technology. In order to control the stability of the instrument and control the test accuracy, one
Sample 91500 and standard NIST 610 test were performed after testing 6 unknown samples using standard zircon
91500 to calibrate Pb/U isotope fractionation. The data processing uses the GLITTER ( verd.0, Macquarie
University) and ISOPLOT (ver 3.0) software programs.

Results; The Bengcuo plaque-like syenogranite is located in the eastern section of the northern Gangdese, and
the latest stratum of the rock mass emplacement is the Middle—Late Jurassic Lagongtang Formation. The LA-ICP-
MS zircon **Ph/**U age of the plaque-like syenogranite is 116.7+1.2 Ma, and the age is the early Cretaceous. The
rock has high SiO,, rich Al,O, and K, O, and is lack of TiO,, MgO and CaO. A/CNK equals 0.94 ~1.91
(average 1.16) , belonging to the high potassium-calcium-alkaline potassium series of aluminous rocks. (La/Yb)
is 1.22~9.62, 8Eu is 0.04~0.38, and the rare earth element distribution pattern of chondrite is U-loss type with
light enrichment of light rare earth. Large ion lithophile elements and high field strength elements Rb, K, Th, Ta,
Ce are relatively enriched and Nb is relatively depleted and Ba, Sr, P, Ti are strongly depleted, showing the
characteristics of colliding granite, diagene magma originating from the earth’s crust .

Conclusions; Based on the latest data and the research results of this paper, it is preliminarily believed that
the Bengcuo plaque-like syenogranite in the fault-disrupted area may be formed in the land—land collisional
tectonic setting of the Gangdese belt and the Qiangtang block, which is the partial melting of the thickening lower
crust during the collision. The results also indicate that the end of the Bangong Lake—Nujiang New Tethys
subduction should be earlier than 116 Ma. Combined with the aging results of the region,when the Bangong Lake—
Nujiang New Tethys subduction ended, the time of the Gangdese belt and the Qiangtang block land—Tland collision
was around 120 Ma.

Keywords: plaque-like granite; zircon U-Pb age; geochemistry; Early Cretaceous; Gangdese belt; Bengco
Lake , Xizang( Tibet )
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