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Abstract: A lot of porphyritic monzogranites are outcropped in the Kaerqueka area, west of the East Kunlun orogenic belt. Zircon U~
Pb age and geochemistry of the porphyritic monzonites were studied. Zircon U —Pb dating yields an age of 425+2.3 Ma, indicating
Middle Silurian.The rocks are characterized by high contents of SiO,(69.0% ~71.2%) and K,O(4.3% ~5.54%) , enrichment of large
ion lithophile element(Rb, K, Th and U), depletion of high field strength element( Nb, Ta and Ti), and strong Eu negative anomaly
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(Euw/Eu” =0.40~0.51) . Their lower content of Cr, Ni( Cr=13.81x10"°~32.9X10™°, Ni=5.48X10"*~12.05X10"°) and the lower Ce/

Pb (2.01~4.19) and Nb/U(4.1~7.57) values indicate that they were originated from partial melting of the upper crust. The high ratio
of 10000Ga/Al (3.22~3.42) , high contents of Zr+Nb+Ce+Y (459X10°~656X10 ") and zircon saturation temperature( 827 ~881°C)

imply they belong to A—type granite. Tectonic diagram and high Y/Nb ratio(2.93~3.15) indicate that they are A, type granites, and

were formed in the post —collision extension setting. Combined with the spatial and temporal distribution of magmatic rocks in the

region, it is suggested that the East Kunlun Orogen entered the post—collision extension stage from the Middle Silurian period.

Key words: A—type granite; Middle Silurian; post—collision extension; Kaerqueka area; East Kunlun orogen
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Fig. 1 The tectonic location(a) and simplified geological map(b) of East Kunlun orogen
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Fig. 2 Geological map of Kaerqueka area in East Kunlun orogen
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Fig. 3 Field outcrop(a,b)and microphotographs( c,d) of porphyritic monzogranite in the Kaerqueka area
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Table 1 Zircon U-Th-Pb dating results of the porphyritic monzogranite in Kaerqueka area
Th *7pb/ *7pb/ % pb/ *7pb/ *7Pb/ 0 pb/

R 10 /106 Th/U 20y, 1o sy lo sy 1o 26pp, lo . 1o sy lo
KEQK—1 644 2185 0.29 0.05346  0.00205  0.50514  0.01851  0.06825  0.00094 350 85 415 12 4256 5.7
KEQK—2 444 1845  0.24  0.05523  0.00210 0.52174 0.01873  0.06818 0.00076 420 81 426 13 4252 4.6
KEQK-3 598 1286 0.46 0.05968  0.00296  0.55212  0.02483  0.06782  0.00139 591 107 446 16 423.0 8.4
KEQK—4 324 553 0.58  0.05610  0.00318  0.53019  0.02990  0.06807 0.00110 457 126 432 20 4245 6.7
KEQK-5 445 1654 0.27 0.05650  0.00215  0.53636  0.02045  0.06823  0.00080 472 85 436 13 4245 4.8
KEQK—6 652 1834  0.36  0.05649 0.00218 0.53195 0.01948  0.06806 0.00080 472 83 433 14 4255 4.8
KEQK-7 1189 3249 0.37 0.06934  0.00238  0.65760  0.02360  0.06799  0.00080 909 76 513 14 4241 4.8
KEQK-8 851 2870 0.30 0.05678  0.00179  0.53991  0.01729  0.06826  0.00073 483 69 438 11 425.7 4.4
KEQK-9 872 2648 0.33 0.05577  0.00196  0.52723  0.01799  0.06827  0.00080 443 80 430 12 4257 4.8
KEQK-10 570 1254 0.45 0.06093  0.00269  0.57766  0.02628  0.06816  0.00093 635 94 463 17 425.1 5.6
KEQK-11 477 1184 0.40 0.05676  0.00205  0.53761  0.01909  0.06832  0.00077 483 47 437 13 426.0 4.6
KEQK—-12 918 2493 0.37 0.06719  0.00260  0.64587  0.03016  0.06795  0.00098 843 80 506 19 4238 5.9
KEQK-13 1092 3152 0.35 0.05545  0.00174  0.52268  0.01634  0.06794  0.00077 432 66 427 11 4237 4.6
KEQK—-14 541 3258  0.17  0.06240 0.00205 0.59267 0.02036 0.06821 0.00081 687 75 473 13 4254 4.9
KEQK—-15 821 2765 0.30 0.06650  0.00207  0.63209  0.02030  0.06843  0.00081 833 60 497 13 426.7 4.9
KEQK—-16 549 1694  0.32  0.06627  0.00226  0.62327  0.02098  0.06805 0.00082 817 71 492 13 4244 5.0
KEQK—-17 1124 2801 0.40 0.06431  0.00209  0.60648  0.01969  0.06812  0.00074 754 69 481 12 4248 4.4
KEQK—-18 656 1248  0.53  0.05982  0.00219 0.55415 0.02052  0.06776 0.00107 598 80 448 13 422.7 6.5
KEQK—-19 262 738 0.36 0.05798  0.00897  0.54309  0.08881 0.06758  0.00215 528 343 440 58 421.6 13.0
KEQK—20 313 1057  0.30  0.06212  0.00286 0.58292  0.02830  0.06773 0.00126 680 98 466 18 4225 7.6
KEQK—21 513 1385 0.37 0.05674  0.00224  0.53783  0.02165 0.06817  0.00082 480 87 437 14 425.1 49

425.6+£5.7 Ma
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100 pm

426.7+4.9 Ma

K4 RIBER R AE R A B I RO (CL) BB Pb/ 2 U 4%

Fig. 4 CL images and ages of the zircons from porphyritic monzogranite
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Fig. 5 U—Pb concordia(a)and average age(b) diagrams of the zircons from porhyritic monzogranite
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Table 2 Major,trace elements and RRE composition of the porphyritic monzogranite in Kaerqueka area
TLE KE-1 KE—2 KE-3 KE—4 KE-5 JTLE KE-1 KE-2 KE-3 KE—4 KE-5
Si0, 71.16 68.99 70.26 69.77 69.50 Cd 1.76 2.35 2.15 2.35 1.67
Al, O, 13.37 13.91 14.05 13.90 13.39 Sn 4.22 4.27 4.65 6.55 5.18
Fe, O, 0.93 1.30 1.07 1.11 1.05 Sb 2.63 1.72 1.43 1.41 1.49
FeO 2.08 2.56 2.43 2.28 2.46 Cs 7.23 8.86 5.72 6.04 7.83
CaO 1.94 2.25 1.71 1.80 2.00 Ba 580.1 498.9 531.7 900.7 612.3
MgO 0.73 0.94 0.88 0.92 0.91 La 70.12 60.25 39.06 68.07 56.59
K,O 5.54 5.24 4.30 4.96 5.37 Ce 116.0 117.1 85.1 142.9 115.4
Na, O 2.52 2.66 3.16 2.60 2.75 Pr 14.03 12.72 9.31 16.74 13.40
TiO, 0.39 0.60 0.49 0.42 0.52 Nd 44.56 42.55 33.55 59.84 47.77
P,0O4 0.11 0.16 0.15 0.16 0.15 Sm 7.14 7.55 7.14 12.22 9.47
MnO 0.08 0.09 0.08 0.07 0.10 Eu 1.15 1.10 1.17 1.57 1.27
pede 0.96 0.98 1.06 1.55 1.52 Gd 6.31 6.84 7.20 11.62 8.93
Li 30.11 35.55 28.78 25.50 27.38 Tb 0.88 0.97 1.15 1.77 1.32
Be 3.38 3.66 3.96 3.38 3.84 Dy 4.86 5.41 6.72 9.97 7.38
B 37.43 14.57 14.90 13.83 14.19 Ho 0.96 1.07 1.35 1.98 1.48
Sc 4.69 7.96 7.68 9.49 7.24 Er 2.64 2.98 3.72 5.44 4.06
Ti 2908 4115 3324 4103 3375 Tm 0.37 0.42 0.51 0.75 0.58
\ 28.84 45.12 30.18 31.79 26.42 Yb 2.18 2.54 3.04 4.42 3.38
Cr 28.84 32.90 15.54 16.88 13.81 Lu 0.32 0.37 0.44 0.63 0.48
Mn 748 740 733 852 645 Hf 6.72 8.46 7.89 9.28 6.40
Co 6.15 8.02 5.96 4.44 5.83 Ta 0.57 0.67 0.79 1.38 1.07
Ni 7.22 12.05 6.30 5.48 5.53 W 1.09 1.09 1.77 1.56 1.32
Cu 17.20 12.57 8.66 5.92 15.69 T1 1.31 1.28 1.23 1.53 1.45
Zn 61.43 83.04 77.18 77.66 66.08 Pb 34.79 31.12 42.30 34.13 37.69
Ga 22.76 23.74 24.33 25.20 23.28 Bi 0.26 0.31 0.29 0.20 0.46
Ge 4.20 4.69 3.82 4.19 4.15 Th 32.03 23.46 19.29 26.61 28.37
As 5.31 3.77 8.21 2.86 4.32 U 2.45 2.03 2.26 2.62 3.45
Se 3.06 3.74 3.10 4.80 3.68 10000Ga/ Al 3.22 3.22 3.27 3.42 3.28
Rb 260.6 259.7 230.0 317.9 288.8 ZrtNb+Ce+Y  458.65 564.61 507.56 655.58 467.12
Sr 154.7 155.5 188.3 159.9 167.7 T,./C 836 860 865 881 827
Y 29.48 34.74 42.16 60.73 46.65 SREE 271.51 261.86 199.46 337.92 271.50
Zr 303.1 399.9 366.9 432.1 289.6 (La/Yb) 21.68 15.97 8.67 10.38 11.27
Nb 10.07 12.87 13.39 19.85 15.47 Euw/Eu”™ 0.51 0.46 0.49 0.40 0.42
Mo 1.16 1.43 1.64 0.98 1.14 Mg# 34.42 34.58 35.23 37.04 35.92
Ag 0.31 0.37 0.34 0.38 0.35 A/CNK 0.98 0.98 1.08 1.08 0.96
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5540 % 55 8 1

WRIBEAR S R SR ZREN-R X A B A B AE B o A TN A i BT

1387

1000
a --- LR
— N
100
[Aus
L:,
@
&
oz
#0010

1 1 1 1 1 1 1 1 1 1 1 1
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm YbLu

]
3

B & /4 H

1000

100"

10|

Rb Th b,
Ba U Ta La Pb Sr Nd Hf Eu Gd Dy Ho Tm Lu

K7 MIBER R AE R A M T 3R BOR B A bR AL AT (a) RN T 2R st i M A v Ak I P (b) 1

Fig. 7 Chondrite—normalized REE patterns(a)and primitive mantle —normalized trace element

KCIeIIJrP

i Tb
111

patterns(b) of the porphyritic monzogranite

4 3 ®
41 FHAREA

6 i J5 A AR Al EL A VR RN b ER Ak 24 R AE ] 43
1S RUHL A BIAE A GEE S B A
FEPL I B A AR AR, T RUBEAR K AE B A R
R AR AR T B S5 AR T, H AVCNK <11 (& 6—
b) X5 S B B A ARIEARHIAF S 4h, A
R EEA AR Y (E 3), H PO,
FEREMK(0.11% ~0.16 %) , i xB5 S B R AHA
— XA, FEE Y TFeO 7 & | 45 A 16 A1
(T )WATLAHPR X AR A 25 A BRI 5 3
WHAEK M TFeO & & (KT 1.0%) ., TFeO/
MgO fH (K F 1) F#h & il Al B (F ¥ R
839°C) "7 MM 405 1 BIAE A %5 TFeO A 850/
(/INF1.0% ) , B 1 FIIELRE B4R (S48 7649C) 172 |
ASCRES TReO 1R 2.92% ~3.73% , A B 1
TFeO/MgO fH (3.56~4.0) , &5 A1 1 AR EE A 827 ~
881°C, X LLAFAE 5 B AU A BUAE G A AL, A=A
HAB =Y 10000Ga/ Al {5 (3.22~3.42) Fl Zr+Nb+
Cet+Y JLE (459107 ~656 X107 , T4 A
RULE B A T HE bR UHERY o 7 A BUAE i 2 0 0 1 i
(B 8) il RE TR A A TG R A B L
I, ZEH VO RIBER K AR B 2 o LA A RLAE
EE

A A2 2 % A TR A B o A PR A 2 3 B

A LU LR AT QO 5 2 R o 25 9% sl il 1 2 1Y)
Zh oy S Q78 IR A R B F B/ CL AL
FAH T M ST A IR B A Y @ORER b — |
e R EB AR MR A A IR
A BIE 5 A I [ 2 P RIS ] o) 39 ) St —i
TR T H 27 A vk — T M — R 1 i 2 AR Ak Y
FARFNT  AERIRENR b X AR & B B R R
B IR A, i s I os (] 2)
R, HED S IR AR A BUAE B 5 AN 2 g s 28
Hef, SEEIR A R ) A RIAE R H B R A S A R
0 B T AL RS A A A P R UL
A FRUTHAE 72 IR G A

FEREY Cr Ni & S8R (Cr=13.81 X107 ~32.9 %
107, Ni=5.48X10"°~12.05X10"°) , i/~ H} #1575 53¢
TRIX ARRTE, FFE R, Hi7eH Ce/Pb {H/NT 15,
Mg Ce/Pb HZ1 R 25 | A1 Ce/Pb {HE /N
(2.01~4.19) , WA EFEIE MRS, FEM Y Nb/U
5 Sm/Nd {E4> 5K 4.1~7.57 F10.16~0.21 , F LT
Hiy5¢ X R o6 & B {6 (Nb/U =8.93, Sm/Nd =
0.30) , H 5l i) Nb/U {8 (33.59) & AR,
P HEI R R AR A BUAE A e R BT
W RRORCE AT M 5S40 4 i i AR W] DL AR By
KR R R AE G A RUAE B 7, (H TG I IR AS L 43
FHE, DEFP A BIZE 5 738 # BA K TFeO/MgO F
K,0/Na,O fH i Si K MHFHE X 5-RREH K A
RUAER AR, FEREA W B AR Eu 249



1388 H Wi B IR

GEOLOGICAL BULLETIN OF CHINA

2021 &

IOO:a
C O PIBIR — K AE s 5
0 KEEARIENE o
o
2 o
= 0 AR oS B
% 0 o 8 o
Z % °8
[_1
1 ]
55 60 65 70 75 80
$i0, /%
1000F
r C
100
. AT 4 X B
= T
o
g o
101
E 1& ST AL (K 24 X 35K
1 1 1 1 1 1 1 1 1
1 10

10000 Ga/Al

b
12
11F
X
< 10f
5 &}
¥ o9t O% AL B o X 35
]
e
2 st
TR
1&SHUAE b4 o [X I8k
6_
5 1 1 1 1 1 1 L1
1 10
10000 Ga/Al
10000 g
rd
1000
. ATTE X
it ﬁ) (]
N
(e}
100 F @)
[ I&STYAE B 2 X 3
10 . . . M
1 10
10000 Ga/Al

K8 A R & A f
CHABIEE S 30 8,10,15,18-211])
Fig. 8 Discriminant diagram of A—type granite

SREUT I Sr RRIE (B 7)  RBIERIE T & £ R
Koa HIC A7 5% BA A e SRR e s DX iy
i Rb/Sr H M 1.22~1.99 (3FH] 1.66) , K T Hu b
A (0.03) Ak FE V- 24MH (0.35) 7 R BIE A A
XAfER A T Lhre, e/ + 0% B 53 F i i
EICRWRIME (B 7) H A s E SRR
AT HL 7S AT A A KT TR 1 4 A
PRI HEI R R E-RHLIX. A AR A TTRESR A L i
ST oIl
42 HMETEREX

A RGBS A R R I R B A A
bl BRI M RESFLZRIEAESS
A BUAE R BA SRR REE, L, Eby 55 X
e A RIAE AR50 AR A, PIRP S L
A RIS B 245 A e, FEIE

BT AR IFREE (R BG4S st a7 A ) 5 A, ZEHIAR
TSI o 5 Al R, R T LS B
B RIBER K AR R A B AT B S Y/ND A
(2.93~3.15) , KT 1.2, BA A FE R A RRIE"
FE A BUAE R R B (18] 9) v A R Y
TEA ARk, A HOY 5 5 1L 5 R R e
KXW HA ARG . 75501 1 P 584 5
Pl (1] 10) W Rt 9 A S R 3R X S
PRI S IAIF 2 X B Bk — K 76 B A T i T3 L S
fHFRIRES

W R, AR S X 2 R R B gk AR
FREHTEMFT IR S Y kB B R ATl Y k>
Jei , E AR o DR B, T A B IR R A e
MR B 1 LA ARV S S FRAE I 2 % [ il 48 2
BAAMMI (K 1-b; 38 3) , Ak 5 1 DX



5540 % S5 8 WRIBEAR S R SR ZREN-R X A B A B AE B o A TN A i BT 1389

Nb
a O PR KIS
0 RECABIKE

Y 3*Ga Y Ce
P9 A BUAE B 7 FLA) S R A )
CH AR 2% k[ 8,10,15,18—21])
Fig. 9 Discriminant diagrams of A—type granite subtype
10000F 10000
Fa BB KA E b
r i Ji5 il 4
1000 1000 E
S S I
=< 100f = 100E
S 3 3 £
~ C ~ C
10E s 10t R N
] %K P oh 3 R
1 Ll 1iaa) 1 L1 1 1 Ll 1 Ll 1 Ll |
0.1 1 10 100 1000 1 10 100 1000 10000

(Yb+Ta)/107°

e Ly 1y

& 10
Fig. 10

(451~428 Ma) > H M AW A (438 ~ 436
Ma) 7 IR H A (432 Ma) "7 05 HFLHEIX S
TR B (443.843.5 Ma) ™) DL R JE 1% T [) il 43 346
SR AR S BE TN A A (445 Ma) B =R AR
(432~427 Ma)"™ | 3¢ B} Ji A48 2 07 19 7 06 B Bl HH—
ok R AR, BHRT, RE2ECEEHARER—
He A AR B Ll B A T LS (R B B, SR
T X G A 1 e R B o 1 ) BR B0 A G — 1A
PP ARG RIRER A, BE AR 425+

(Y+Nb)/107

IR P S5 31 P

Tectonic setting discriminant diagrams of granite

= Bn

2.3 Ma, T EB AR S RHCA TE LG
RIREE . TAEK, A BIAE B A 70 R R & oAb X
WABLM(E 1-b), ARF I IR A (424~
426 Ma) " ZTHEIE L X AE G 7 (420 £3 Ma) "™ A
SV HEIX A6 B 2 (419.0+1.9 Ma) ™! pK VA 46 5
(391 Ma) " FIKFIEAE XA (392 Ma) ™ PUESHLIX
EL A6 5 2 (421 ~ 422 Ma) P 1322 B R IR 16 14
(389 Ma) " Fr Bkt KAE K (396 Ma) PRI
HIE AR A (391 Ma) ™, X288 A BUFE R A 5 A



1390 H 1B AR GEOLOGICAL BULLETIN OF CHINA 2021 4F
*3 FECELUWERELER
Table 3 Magmatic records in East Kunlun orogen
Ak A/ Ma HhER L2 RRAE KA HiL X A 1 75 5
KA 4934647 S AR TE A
N 480431471 B ARIE A
INK 4744201 Prgr s iy
TR 47418132 PR L A EIPINE)
sk 454420531 BIKTTH W A e
T 45243054 B AR A
TR NS 441 %615 Wi Gl
e N 439421591 BIKTTH KR
MErs 438+3141 B X A il
Wi N 44501 A v
ZRERE 444141 S &l na HHL
WS 438~436/% HHBA
INKA AL IN A 4324243242 42743114 TR [R] Al 4R
e 450~4101% B Tt 14
RS 43242117 RHAK
TS 42842121 TR
WBLR = KAE KA 42542 A RIRBCR
Viask=s 42542 42442 42643 4244211 ATl ik
16 422~421150 A, ERRT
TR 4214208 = A AR KA
Ak 420431481 AL B AR IE A
ZRARKA 419221201 A, Nl B/
TN 404£318 o S AR B A
i A
ERAERA 39621211 A PLBEAE K
ERAEKA 3924218 A, B KT
IERAE R & 3914111 A HHBA
BERAE R 39143057 o B AR TE A
ERAEKA 3913010 A, B LEEvE S
IERAER 389411l AR FRIB IR L1 2 > B BRIR
TER 2 3814114 A AR TE A

URBESER A AR, s s B A, RUAE B e AR
(P 9) , RUTENHIE T & 5 RS, A
UHITFER A BUAE B o e AR B 1Ly e BRAF i f
LI A BIAE R 2 — AU T U BT 3 1L i
JR R AL R, B AP B T T 46 2K B 2 3 Ll s O
B N $58 I A R I B T AN 2 6 B B 1t s R —rp
Jedit,

FT AR, 455 K B DXl 5 50R A i

LU A A M sk 2 P o, 4 0 7 s € R DR
PEITVETT U E AR i s B B, 1 5 it — 1 2R Bl
HEAGIRE: 53K v i A SR U A X — B Be™
A (B 11—a) o M6 B W thE— v 2 B e D A B2 07 3 A
G A B i A e PR R R S N S IR e (1A
11-b), FEHEBH, LIRRER A R
A BRI AT IR B, Rl AR B Hh Xk ARG A3
JE BT B (Bl 1) .



55 40 % 5 8 ]

WRIBEAR S R SR ZREN-R X A B A B AE B o A TN A i BT

1391

W 6 Gt — I SR PR - JSURE S 07 7 0 0 o
[RERIEN

J5UR 3 B v

L ) b e

b MRELP I — R R

B e 418

SHAE M 5

o RAEE BRI JE Al R TT 4

P B

—_
ﬁ%;;‘~‘

ABITE B
—

B 11
Fig. 11

5 45 1

(D) REERI/RE R H X RUBER A AL 5 A 4
A1 U-Pb 4E#3 K 425.042.3 Ma, #HIHIE T
RIS

(2) HbIRAL SRR AE R B, KRR E R RIEER =K
ks E T A B4 %, B b 52 0 3 43 4 ml
e

(3) RIRARMBER —KAE KA HA AL
FREIE B BT AR ST P 5 S ) G A S e R B
B, RUIZREC1E 1L A3 B T R AR S
R B,

gt Fohe i TARR BT FERRY FEhE
ZRRAB Y, ERKFRAHAFZZR AL S
TE ERTRRAERRAZNRE 25 %525 &
RBETHY FRERLETEERENERENL,
A2 — St R iR S G Bt

AR B TR BT A i T A T A

Tectonic evolution diagram of the Proto—Tethys Ocean in the Eastern Kunlun orogen

S 3k

[1] SR A, 22 %, 45 P e Ll Rt 2R AR iR A 48 5
JE/ 4 18 AR Bl BT 1 7). HB R 241, 2006, 80(12) - 17931806,
(21 AL, VFESE, BT, 55 26 1 AR FRR E ok sl /)

2 [a) @ 7). H E LR, 2010,37 (1) : 1-11.

[3] BEE 2, B AR AR, A R B e Il AR R s B Fe A K ().
PR MR 2R, 2007,13(3) - 403—414.

[4] Yang J S, Robinson P T, Jiang C F, et al. Ophiolites of the Kunlun
Mountains, China and their tectonic implications|[ J]. Tectonophysics,
1996,258(1/4): 215-231.

[5] Bl AR 75 780 e J AL iy FE IR 22 b TR % | ML AL b B A,
2002: 1—-125.

[6] BRILIE, BESETR, TH=F, 45 AR B OHR =2 B m] T v i DO B A ) 47
PN KA H AT LAICP—MS U—Pb 4F #& & H & Y [7]. b 5 41,
2010,29(1): 7985

(78R, AR AR, R, 55 R R G U4 R 3 1L iR A CE IR
PE[J] H BRI IE, 2008,54(1) : 49-58.

[8] FHJ I, e B, Y, 45 7R B il AR A LR AE A R
AE—— AR TEAER A A I J] A 724, 2016,35(3) : 371-390.



1392 H Wi B IR

GEOLOGICAL BULLETIN OF CHINA

2021 &

(9] FWEes, WIRE W, T, 45 52 1 K 2 e 4 W 0 B i 77 29 46
S 85 SHRIMP U-Pb 4E#4  HF [F) i R FJC K HERIL 22 ()] 55
£2F37,,2011,28(9) : 2950-2962.

[10] XUME, B B, 202, 55 R B O B vy A AR 52 00 b L5 il 48 5 1
Ve B et o A WA BE R BUA 41 9T [ ] 2441 2441, 2013,
29(6):2093-2106.

[11] Collins W J,Beams S D, White A J R, et al.Nature and origin of A—
type granites with particular reference to southeastern Australia[J].
Contributions to Mineralogy & Petrology,1982,80(2): 189—200.

[12] King P L, White A J R, Chappell B W, et al. Characterization and
Origin of Aluminous A —type Granites from the Lachlan Fold Belt,
Southeastern Australia[ J].Journal of Petrology,1997,38(3): 371—391.

[13] Loiselle M C, Wones D R.Characterization and origin of anorogenic
granites| J]. Geological Society of America, Abstracts with Programs,
1979,11(2): 448—468.

[14] Zhang J,Ma C Q,Xiong F H,et al.Early Paleozoic high—Mg diorite —
granodiorite in the eastern Kunlun Orogen, western China: Response to
continental collision and slab break —off]J].Lithos,2014,210/211: 129—146.

[15] Xin Wei, Sun F Y,Li L, et al. The Wulonggou metaluminous A2 —
type granites in the Eastern Kunlun Orogenic Belt, NW China:
Rejuvenation of subduction —related felsic crust and implications for
post—collision extension[ J].Lithos,2018: 108 —127.

[16] SR, X, BRAM, 55 T AR 35 4% 10 2 22 S BOR BERIE K
TER# LA-MC—ICP-MS £ U—Pb a2 4F K i 5T 25 3 [J]. B
AR, 2011,30(8): 1203-1211.

(171 ARG, 5 R, 78, 45 AR BB AR BLIROR BB a7y A AR
A0 B R X)) M BE 4z, 2016,35(11) : 17711783,

(18] E e, 24 45, BRI % AR R T W s X e i B i A T
A R U—Pb 4FAR2E Hhaskfb2d (Nd K HE [F 07 E 29[ )] 4
ERB} 2 —— b [ b K 224, 2018,43(4) : 1219-1236.

[19] Tk, #h-EH, B8R, 55 R RCE B RS KR Je i K AR
KA U-Pb AR Bk B a3 12 78 S]] R it
SR, 2013(4) : 127-139.

[20] 7™, W B, T3 6, 55 R B T T b XA Sk 1 — K AE
AEIY U IR IX B T TS [ ]. # AROR S 2 BB R 24 )
2016,46(2): 443—460.

[21] B, R 05, 20, 45 AR B S hr B kb it X A 42 4= A IR
KT B S]] 0 A ,2013,33(2) : 28—36.

[22] Meng F, Zhang J, Cui M.Discovery of Early Paleozoic eclogite from
the East Kunlun, Western China and its tectonic significance [ J].
Gondwana Research,2013,23(2): 825—-836.

(23] 5K IR, B %, 2R S0IH, S5 R G B B AR IR Xk LR ot A
AVES: #5A U—Pb 4EIEHE (). T EIHLTE, 2017,44(4): 816-817.

[24] B R VA, o TR, ¥ LA R MR o AR U SO A 30 ok AR 1
WA A DK IR ]). 5 A 243, 2014,30(8) : 2339—2350.

[25] ZFH & A, G5t BRI S MG [ M. AL AT 5 A,
1992:59—78.

[26] Yuan H, Gao S,Liu X, et al. Accurate U—Pb Age and Trace Element
Determinations of Zircon by Laser Ablation —Inductively Coupled

Plasma — Mass Spectrometry [ J]. Geostandards and Geoanalytical

Research,2010,28(3): 353—370.

[27] Anderson T.Correction of common lead in U—Pb analyses that do
not report 204Pb|[ J].Chemical Geology,2002,192(1): 59-79.

[28] Hoskin P W O. The Composition of Zircon and Igneous and
Metamorphic Petrogenesis| J].Reviews in Mineralogy and Geochemistry,
2003,53(1): 27-62.

[29] Chappell B W. Aluminium saturation in I—and S—type granites and
the characterization of fractionated haplogranites|[ J]. Lithos, 1999, 46
(3):535-551.

[30] Sun S S, Mcdonough W F. Chemical and isotopic systematics of
oceanic basalts: Implications for mantle composition and processes| J].
Geological Society London Special Publications, 1989,42(1): 313—345.

[31] Whalen J B, Currie K L, Chappell B W.A—type granites: geochemical
characteristics, discrimination and petrogenesis [ ] |. Contributions to
Mineralogy & Petrology, 1987,95(4): 407—419.

[32]Sun J L, Qian Y,Li Y J, et al. The Late Paleoproterozoic A —Type
Granites in the Jiao —Liao —Ji Orogenic Belt, North China Craton:
Petrogenesis and Implications for Post — Collision Extension [ J].
Geochemistry International,2021,59(4),388—412.

[33] Mushkin A, Navon O, Halicz L, et al. The petrogenesis of A —type
magmas from the Amram Massif, southern Israel [ J]. Journal of
Petrology,2003,44(5): 815—832

[34] Mingram B, Trumbull R B, Littman S, et al. A petrogenetic study of
anorogenic felsic magmatism in the Cretaceous Paresis ring complex,
Namibia: evidence for mixing of crust and mantle — derived
components| J].Lithos,2000,54(1): 1-22.

[35] Yang ] H,Wu F Y, Chung S L, et al. A hybrid origin for the Qianshan
A—type granite, Northeast China: Geochemical and Sr—Nd —Hf
isotopic evidence| J].Lithos,2006,89(1): 89—106.

[36] Douce A E P.Generation of metaluminous A~type granites by low—
pressure melting of calc—alkaline granitoids[ J].Geology,1997,25(8):
743-746.

[37] Turner S P, Foden J D, Morrison R S.Derivation of some A —type
magmas by fractionation of basaltic magma: An example from the
Padthaway Ridge, South Australia[ J].Lithos, 1992,28(2): 151—179.

[38] Hofmann A W,Jochum K P, Seufert M, et al. Nb and Pb in oceanic
basalts: new constraints on mantle evolution| J].Earth and Planetary
Science Letters, 1986,79(1): 33—45.

[39] Taylor S R,Mclennan S M.The Continental Crust: its Composition
and Evolution. An Examination of the Geochemical Record
Preserved in Sedimentary Rocks[J].Geology,1985,94(4): 196—197.

[40] Wu F Y,Sun D Y, Li H, et al. A—type granites in northeastern China:
age and geochemical constraints on their petrogenesis [ J]. Chemical
Geology,2002,187(1/2): 143—173.

[41] Rapp R P, Watson E B.Dehydration Melting of Metabasalt at 8 =32
kbar: Implications for Continental Growth and Crust — Mantle
Recycling[ J].Journal of Petrology, 1995,36(4): 891-931.

[42] Eby N G. Chemical subdivision of the A — type granitoids:
Petrogenetic and tectonic implications [ J]. Geology, 1992, 20
(7): 641.



5540 % 55 8

WRIBEAR S R SR ZREN-R X A B A B AE B o A TN A i BT 1393

[43] Whalen J B, Jenner G A, Longstaffe F J, et al. Geochemical and
Isotopic (O, Nd, Pb and Sr) Constraints on A — type Granite
Petrogenesis Based on the Topsails Igneous Suite, Newfoundland
Appalachians[ J].Journal of Petrology,1996,37(6): 1463—1489.

[44] Pearce J.Sources and settings of granitic rocks| J]. Episodes, 1996, 19
(4):120—125.

[45] XURRIR, B 2cify, 2 T, 2. 7R B 1 % ] J2 35 A 3 i A 7 1L
HiX PR A LA-ICP-MS $547 U-Pb 4E MM TE = L))
MR, 2011,85(2) 1 185—194

[46] 2= Mk, ZBES, PRLEbK, 255 7 16 7R B T A4 36 1 vy Vi I s R
IRIE N 1 45 A SHRIMP U —Pb 4 % B R e % i R
SNt WEC AR M 2 B e S 291 ]).
o E R (D #8),2007,37(35 T 1): 288—294

[47) S50, o BETR, AR T AR B A 4 B A L R B 3 I o
JUH R AL SR  Sm—Nd R 2 K ARCEEIENE [ )] A A 22 3R,
2011,27(11): 3365—3379.

[48] Hao N, Yuan W, Zhang A, et al.Evolution process of the late Silurian—
late Devonian tectonic environment in Qimantagh in the western
portion of East Kunlun, China: evidence from the geochronology and
geochemistry of granitoids[ J].Journal of Earth System Science, 2015,
124:171-196.

[49]LiJ Y,Qian Y,Li H R, et al. The Late Ordovician granitoids in the

East Kunlun Orogenic Belt, Northwestern China: petrogenesis and

constraints for tectonic evolution of the Proto —Tethys Ocean|J].
International Journal of Earth Sciences,2020,109(1): 1439—1461.

[50] 2= K, A plA, T 5 VL, 5 57 5 1 T W A 8 FH AL AL 14 2
B SIMS U—Pb 4514, M BR AL 24 FRAE B 3 2 5L [ )] MR 4,
2012,33(2): 216-226.

[31 L@ Fal, 2, % FERRCRBINYHEKE LA-
ICP-MS #if1 U—Pb A K H B [ J]. Mo B 5 #0148, 2017,53
(5): 0089-0902.

[52] BT, 3500, 22 B bk, 55 ARG R B o B 6 B8 Jl s i
£ U—Pb 44 M BER U2 FRAE B HoA 1 2 [ J]. M 2% T 2%, 2013,
20(6): 1215-1216.

[53] BN, A SR %, SRR T, 45 AR R v HEL ot IXC I L g 11 4 1 TN 4
R A 27 R O R G o R 418 307 9 T A A S 2 7). MR L

[54] 4255 7R B A 18 B s Il il it IX oty 2 AR A B 2 ol R R R b A
15 [ D). H E T 2= (A6 5T AR 27 18 3, 2017.

[55) ATl AR LA (R B W 2 (R S A P L5 D).
KB R 22783, 2012.

[56] 25, 4 e, WA, 45 2% B VA B ot il DX Py v 5 2 4
A U—Pb AF f———xF 115 JE 2 22 e RV Ak 1 2 5[ )] 3t B 41,
2021,40(1): 41-57.

[57] £56. AR B3 LA B iV R 98 [ D). 3 MO 22
W3, 2014




