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(Ducea et al., 2015), Hajxf F ARl A 318 %
BIBLHIAT SR Gl Z TR T it o A SR 75 78 5 5L 14 P4 S 4 i
(Chapman et al., 2018a), MK /R & 5 M 7 A AR BB A
& T 24 BN b 53 A 5, fEhE 2
WFE A IE S, DU IH T (Schwab et al.,
2004; Robinson, 2015; Chapman et al., 2018b).

— BTN R =R A K R FE 1 2 Ak TR R 3 2%
JAY 1 75 54 (Li et al., 2016; Aminov et al., 2017;
Chapman et al., 2018b; Liu et al., 2020), HF§&FAIE
ol 2L R TRk R X, R E K g
TR A A . X EIK S Si0,(53.7%~74.6%) Fl
K.0(2.1%~6.6%) 7 it =1, M ESHM: R 5], I BATI
A B R Ot R $FAiFE (Schwab et al,, 2004;
Ravikant et al., 2009; Jiang et al., 2013; Li et al., 2016;
Aminov et al., 2017; Liu et al., 2020), 5 i rh-

B ALK ZR A2 7E 8 38 it 1 2 IR 48 % =/ (Chapman et
al., 2018b), FRACAHMBIE R, TEfR i 2L 500 km
SMEY X IA A A3 A, X AR i R AR T R —
S E SN IELE, ATREZF] Shyok TRy
i (Aminov et al., 2017; Liu et al., 2020), =& & H4r
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FA AR IR A R B, W] BB AR R KL N /N 4 (Zanchi
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Simplified tectonic map of the Tibetan Plateau (a) and a brief map of the tectonic framework of the distribution

of Cretaceous and Cenozoic granitic rocks in the Pamir region (b)
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Pshart ¥ & Z )5, 1 IH K ZK -V ] B © b X 32 3]
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HVE IS B AR R W& il B2 & 22 (8] Shyok ¥ i) A
A B — A R 7E 80 Ma(Schwab et al., 2004), {H1
A ] BE A 7 TE Y 4R BT 1 (Bouilhol et al., 2013).

B W H A N LA e 09T R4 0P E e 50~55 Ma $f
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Fig.2 Histogram of zircon U-Pb ages for Cretaceous
magmatic rocks in the Central-South Pamir
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Fig.3 Simplified geological map of the Taxkorgan two-mica
granites
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Fig.4 Field photographs (a, b) and microphotographs (c — f) of the Taxkorgan two-mica granites and the medium-mafic

magmatic enclaves
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Fig.5 U-Pb concordia diagrams of zircon from the Taxkorgan two-mica granite (a) and the Taxkorgan dioritic enclave (b)
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*1 BHERT_ZBRERNESAKREETER SIMS U-Pb RII RS TER
Table 1 SIMS zircon U-Pb isotope analysis results of the Taxkorgan two-mica granite and dioritic enclaves
Jen bk (nglg) o [ R L fE AEH (Ma)
Th U fa6% PbPU #6%  ZPb/U +6% P Wippy  +6  PpPPU +6 PoppAPy
TR (18KL12-5)
18KL12-5@1 39 122 0318 4514 012522 11637 00176 221 001895 2729 15574 1198 1236 1122 25
18KL12-5@2 360 1105 0.326 0.07 012180 189 00185 1.69 0.89151  89.2 20.2 116.7 2.1 1181 20
18KL12-5@3 77 1159 0.067 0.02 0.14548 228 00213 222 097212 177.1 12.4 137.9 29 1356 3.0
18KL12-5@4 195 494 0396 142 0.24747 237 00361 1.55 0.65374 1811 412 2245 4.8 2287 35
18KL12-5@5 150 578 0.259 459 011842 2135 00178 165 007749 1169 4374 1136 232 1135 19
18KL12-5@6 326 669 0487 0.8 011920 185 00179 1.60 0.86548  119.4 21.7 114.3 2.0 1141 18
18KL12-5@7 76 327 0231 0.09 086782 165 0.1008 152 091851  689.7 13.9 634.4 7.8 619.0 9.0
18KL12-5@8 192 584 0.328 0.04 011622 193 00172 1.69 0.87545  153.0 21.7 111.6 2.0 109.7 18
18KL12-5@11 11 800 0.014 009 011738 179 00177 154 085878 1019 216 112.7 1.9 1132 17
18KL12-5@12 133 308 0.434 091 011316 347 00171 1.81 052007  97.2 68.7 108.9 3.6 1094 20
PN 3 44 (18K L12-7)

18KL12-7@1 30 1159 0.026 0.06 011679 172 00176 154 0.89529  100.3 18.0 112.2 1.8 1127 17
18KL12-7@2 249 823 0302 008 012144 191 0018 157 0.82305 720 25.6 116.4 2.1 1186 1.8
18KL12-7@3 89 940 0.094 003 012273 182 00186 1.64 0.90270  96.0 18.4 1175 2.0 1186 1.9

+
Q

=2 BHERFIzBUERNESP-EHEEKER(%). METEY/9)FA Sr-Nd FLE DR
Table 2 Major (%), trace element (ng/g) concentrations and Sr-Nd isotopic compositions of the Taxkorgan two-mica
granites and medium-mafic magmatic enclaves

FE S A 18KL12-1 18KL12-2 18KL12-3  18KL12-4  18KL12-5  18KL12-7 18KL12-9  18KL12-6  18KL12-8

E g SN YA Ea) [ARSIDREIRZS U
Sio, 71.79 72.26 72.17 72.56 72.99 56.61 53.14 4491 45.26
TiO, 0.20 0.23 0.22 0.21 0.15 0.85 1.11 1.65 1.66
Al,03 14.49 14.29 14.46 14.30 14.04 17.36 18.21 12.17 12.30
Fe,03" 2.10 2.15 2.01 1.98 1.20 5.85 7.41 11.08 10.78
MnO 0.09 0.09 0.08 0.09 0.05 0.13 0.19 0.15 0.15
MgO 0.48 0.53 0.52 0.49 0.30 4.75 5.29 9.80 9.29
CaO 1.52 1.59 1.74 1.60 0.93 6.74 7.22 8.68 8.86
Na,O 3.25 3.11 3.19 3.07 3.21 3.40 3.11 2.70 2.74
K>0 4.74 4.56 4.73 4.60 6.03 2.28 2.46 2.20 2.27
P,0s 0.14 0.14 0.15 0.14 0.13 0.48 0.47 0.98 0.94
LOI 0.83 0.65 0.47 0.59 0.54 1.09 0.96 4.60 4.58
Total 99.62 99.58 99.75 99.62 99.57 99.52 99.57 98.91 98.82
Li 82.6 102 107 84.9 47.1 118 167 50.8 45.3
Be 4.70 4.96 5.12 4.84 2.72 3.07 3.23 1.69 1.76
Sc 3.10 3.38 3.18 3.76 0.38 15.2 25.5 20.8 20.3
\% 16.0 17.8 17.7 16.8 7.18 136 199 153 150
Cr 14.2 10.6 5.72 6.14 1.96 142 124 426 424
Co 1.94 2.22 1.94 1.89 0.82 17.0 19.0 50.2 47.8
Ni 2.73 2.71 2.35 2.38 1.22 46.1 22.3 249 224
Cu 2.71 212 2.09 2.45 0.80 4.43 9.78 54.2 50.7
Zn 40.5 44.6 44.4 52.8 25.6 99.7 162 158 157
Ga 20.1 20.9 19.9 20.3 16.5 20.1 20.4 18.0 18.1
Rb 254 265 270 248 308 152 257 47.2 45.8

Sr 238 251 276 229 111 676 570 1564 1636




386 Aetod s B/ B
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ek 2
A 18KL12-1  18KL12-2  18KL12-3  18KL12-4  18KL12-5  18KL12-7  18KL12-9  18KL12-6  18KL12-8
FaRia ZRBAERE DRI REIREN E S RORLN
Y 16.9 16.1 19.0 15.3 8.05 23.6 26.5 18.7 18.6
zr 96.1 112 102 100 79.3 114 141 196 198
Nb 14.7 16.7 15.2 15.7 11.7 25.8 19.9 60.7 62.9
Sn 11.6 9.02 8.19 12.3 5.04 5.32 11.8 1.35 1.52
Cs 8.16 8.79 8.23 8.68 7.10 9.51 25.1 1.32 1.30
Ba 460 443 476 424 507 763 1168 1447 1425
La 29.4 32.9 31.4 27.3 258 60.8 61.7 80.9 83.5
Ce 58.6 64.9 62.8 54.8 52.4 114 117 174 180
Pr 6.09 6.83 6.56 5.74 5.45 12.5 12.6 221 226
Nd 22.0 24.1 23.0 20.2 19.0 46.2 48.3 77.8 78.4
Sm 4.28 4.88 4.59 4.09 3.82 8.06 8.21 11.7 11.2
Eu 0.61 0.57 0.65 0.60 0.49 1.86 1.99 3.08 3.02
Gd 3.32 3.58 3.56 3.05 2.92 5.94 6.00 7.63 7.19
Th 0.53 0.51 0.54 0.49 0.43 0.81 0.83 0.86 0.84
Dy 3.13 2.93 3.31 2.87 2.01 432 4.63 4.32 4.15
Ho 0.54 0.54 0.64 0.51 0.26 0.79 0.89 0.74 0.70
Er 1.60 1.51 1.78 1.42 0.62 2.21 2.49 1.89 1.92
Tm 0.21 0.18 0.24 0.20 0.09 0.29 0.32 0.23 0.21
Yb 1.40 1.35 1.46 1.33 0.64 1.78 2.30 1.38 1.33
Lu 0.23 0.21 0.24 0.22 0.08 0.29 0.31 0.21 0.18
Hf 2.96 3.33 2.98 3.07 2.61 2.91 3.80 4.48 457
Ta 2.01 2.01 2.16 2.43 1.39 1.76 1.17 2.88 2.87
Tl 1.43 1.47 1.53 1.40 1.83 1.04 1.84 0.25 0.25
Pb 34.8 35.1 35.7 33.9 47.2 17.8 11.8 5.05 5.32
Th 16.7 17.0 17.4 15.5 13.3 21.3 21.2 5.93 6.04
u 3.14 3.34 3.07 2.77 2.22 4.98 4.62 1.83 1.76
87gr/®egr 0.712701 0.725566 0.708871 0.705119 0.705103
+26 0.000011 0.000011 0.000012 0.000011 0.000010
(¥"sr/%8sr); 0.707916 0.721691 0.707694 0.703942 0.703927
Nd/M**Nd 0.512061 0.512039 0.512241 0.512507 0.512509
+26 0.000004 0.000004 0.000006 0.000004 0.000005
end(t) -10.1 -10.4 -5.9 -0.8 -0.7
tom(Ma) 1672 1650 1004 711 709
tomz(Ma) 1729 1760 1397 976 972
T2(C) 747 762 750 753 728

TE: LOI. 584k it AICNK=Al,04/(Ca0+Na,0+K,0)EE /K IL; Fe,05'. #8548k & T ('C). H&MANEE, 15 77 W Watson and Harrison, 1983,

((La/Yb)y=20.6~40.4), Eu 11 554 B i (EWEU*= 0.41~0.52),
HRE S 18KL12-5 At 4 > — e R 2 HAT T
SRR TR AR ((Dy/Yb)N=3.14) (A 7a). J5
Uy L A A R 0 3R R I BT R — a R A
£ Rb. Th, U, Pb, Z#i Nb, Ta. P. Ti(¥l 7b).
PE AT PEIR T - S MR ) 3 5T R U AR R
K, Si0,(44.91%~56.61%), MgO(4.75%~9.80%), Mg*

(62.4~67.3), 7E TAS KA M 4 AL T KM A
(18KL12-6, 18KL12-8) . — K A K 7 (18KL12-9) Fl[K
KA (18KL12-7) X 3 (& 6a), Jm T = B0 45 h o 5 4
L F (K 6b). 4 Drh-JEPEER BAFRIBRE 10T
RRaE, EERMLOR, vHER LR
((La/Yb)n=26.82~62.94), Eu 74 AU ik (Eu/Eu*=0.82~
1.03)(I& 7c) o Jit 1y b e A 7 b f3l et o0 2R Wk I 1A 3R R
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HE PPN T B i G 2R R (8] 7d): BEME AL AR
(18KL12-6 il 18KL12-8)4% 1% 7 it Nb Fll Ta, 7 4E Ba,
U. Th. Rb. Pb TR EE, RUUTHELLIRE
PR AL AR i (18K L12-7 il 18K L12-9) M| B A I
FAMMEEITRIFE, B4 U, Th. Rb. Pb, i
Nb. Ta. Ti.
43 &% Sr-Nd @&

4G SIMS %A U-Pb 4F§% 112.8+2.7 Ma Hl
116.1+4.2 Ma 53 il it 58 T o b KA 5 -5k
WEPILG Sr 5 Nd R R HE. ek AR
A EE S-Nd [FfL RFFAE, Sr R & ALK
((®'Sr/®sr);=0.707916~0.721691); Nd [F]f K #H—
(eng(t)=-10.4~-10.1), BBt Nd B4R RS Ky 1729~

R A EHERTF-ZBEHE
141 (a @ BEHERTRK RS
| @& EHERTEMERHE
A EDRKE-EBEHEECKBUER)
12 - A EDRE - EBEEEGKER
10 L
;\3 L
S 8t
%‘ i
o 6
<
Z -
4L
2L
() | | | 1
35 45 55 65 75
Si0, (%)
3
| (©
L EER ;:
2_
VI 4
% -
< L
1
0 1 1 ! | | 1 l Il | 1 | 1 1
05 07 09 1.1 13 15 1.7 19

A/CNK

1760 Ma(3& 2). A /R Ttk A8 E
£ HARERY Sr-Nd [RIf R AFAE (K 8. 3R 2). MM
B w5 1 SeNd [ A7 & 4 AE ((E7SrPosr)=
0.703927~0.703942; gyq(t)=-0.8~-0.7), Nd [l % —
W B b AR IS S 709~711 Ma, AH L TRIMAK /R A
WK 5 ((B7Sr/%8Sr)=0.7058~0.7064; eng(t)= =5.9~
-5.8) ELA B Jy 7 4t Sr-Nd [\ 47 & (W4, 2020).
WK BB A T S LR S-Nd 6 R
((Sr/*®Sr);=0.707694; enqg(t)=-5.9), Nd [F{i ZE—Fr
BRAR RS R 1004 Ma, 5 RIMAKIR -5 B H
T DA BT AR B AR AL B [ 67 R ARFAE (L et al,
2016, 2020), Jf H 423 FE MAOK ZRK B S 1 B0 E B
(4 Sr-Nd [r 2 % 2 i (Liu et al., 2020)(/%] 8).
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(b)

BREZRT

= $R S5 1 R 51

K0 (%)

R Gt R T

1R £ S5 R 1 R 51

0 I I I I I I
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Si0, (%)

10F (@

Na,0+K,0-Ca0 (%)

45 50 55 60 65 70 75 80
Si0, (%)

BRI BRI s PR R OKBUARDYE Gao and Zeng, 2014; B HhiHE = = BEE 5 A (I K ) Gao et al., 2013,

&6

BHERF_ZHHENEEP-EHEE TAS 453 (a, #E Middlemost, 1994) ,K,0-SiO,(b, & Peccerillo and Taylor,

1976), A/NK-A/CNK(c, #i Maniar and Piccoli, 1989)#1(Na,0+K,0-Ca0)-SiO,(d, #& Frost et al., 2001) Elfi#
Fig.6 TAS (a), K,0 vs. SiO, (b), A/NK vs. A/ICNK (c), (Na,0+K,0-CaO) vs. SiO, (d) diagrams of the Taxkorgan two-mica

granites and medium-mafic magmatic enclaves
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La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Rb ThNb K Ce Pr P Zr Sm Ti Tb Y Er Yb
Ba U Ta La Pb Sr Nd Hf EuGd Dy HoTm Lu

JEUUf b FER R A bR E AL EHE Sun and McDonough, 1989, H-Ra ik R 1 ZEHEAE 5 A A A BoE K JR: Schwab et al., 2004; Ravikant et al.,

2009; Jiang et al., 2013; Li et al., 2016; Liu et al., 2020,

E 7
B W E (b, d)

BAERT-ZSERESH-ERHERKMBRAREUTLITRRIEXE(a, o)fIRiaMIBRELBMETE

Fig.7 Chondrite-normalized REE patterns (a, ¢) and primitive mantle normalized trace element spider diagrams (b, d)
of the Taxkorgan two-mica granites and medium-mafic magmatic enclaves

5 0 i

—aEBRRENEARESEAKE

B B R R A Fe 2, AR AR IR X A LA R
WA 22 5, TR AER AT 1L S. AL M
A€ < 7 (Whalen et al., 1987; Chappell and White,
1992), KR Z %0 | AU AL A 2 ot N o R Y 8
T KR T 43 45 Rl B Y (Chappell and Stephens,
1988), i HAE Na,0 & & (>3.2%), J&in i
o 559 B 5 (AICNK<L.1), B N A 0 50 1 R
65 A MR ET 1) . S BUAE K F 2Ok A T8 it
BUA R, — B AT IR NaO & it (<3.2%),
A K,0/Na,0(>1), 485 (A/ICNK>L.L)ERE, Hz
B HEE A ARAEEERAG S MR A N
FEAEH 4 (Chappell and White, 2001; Ghani et al.,
2013). A AR A T IR S A (BRI A
5 40 FAR #A A A7) (Collins et al., 1982; Clemens

5.1

et al., 1986). M HU{E i f Al b Ve 7C A A TR o e
AL (White, 1979), AT i F7EE X 250 75 3K 3 29 25
JE i (Whalen, 1985).

AT PER T o B 5 B Si0x(71.79%~
72.99%), 7 K,0(4.56%~6.03%), 7 K,O/Na,0O fH
(1.46~1.88), A %Ik Na,0(3.11%~3.25%), fik CaO
(0.93%~1.74%), J& T =8P 5t 251, HE5 80
FRIF(A/ICNK=1.04~1.11), ¥4 S BIfER A ERTT
ZHHF (Chappell and White, 2001; Ghani et al., 2013),
SUURRYFR 5345 T 18 1) 55 S h TR €0 48 b o AR )
(Gao et al., 2013; Gao and Zeng, 2014)(& 6). #H It
F B A KR 5 S 1 AR B A Sr-Nd Rl 2
ZH J5((®'Sr/P°Sr)=0.7076~0.7106 Fll eng(t)=—8.4~ —7.4)
(Liu et al., 2020), ¥ FE/RT =K 5 A
W E R AR B E ((5Sr/*%Sr)=0.707916~
0.721691 Fl eng(t)=-10.4~-10.1)(& 8). &4 R EH"
Y1 = BE 0 R B DL RS A DR B A S kR, W)
PINESEIE AR T B e R A S BUAE A
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T NSLIR A5 SRR, B RHC A AT e T my 48 it
A 5 AR JoT KL 4 Rl ) 2ok 46 B AR 1
HA RN CaO/Na,0O {H(>0.3), #lfz, Hi#EH A Al
B VE T 1) 7% e SO R 3 Rl I R ) Ao A BT A 1
HAMAHE A CaO/Na,O 11 (<0.3)(Sylvester, 1998).,

15

A BHERF-_ZEBENS
DM & B ERTFEMAE
10 L & BHERFRKREHE
| FAMEKARE OB N
RIMEK AR B E R A L
5 | MK R EHE SR AT H
i R ALE
RMEKRREEEHIEKE
0
e ®
&
T
—-10 | A A
-15 |
=20 1 1 | ]
0.700  0.705 0.710 0.715 0.720 0.725
("'S1/*Sr),

BE R B R E S | BAE R AT Liu et al., 2020; FMAK
IR R R R O E Aminov et al., 2017; BEFK R - o
B A K B AL AR Li et al., 2016; Liu et al., 2020; FifA4/R
SRR AR 4RSS, 2020; 5 4 HuE (DM)((7SHS1)i=0.7030,
end()=9)# Zindler et al., 1984,

B 8 BAERT_ZBRREEP-EHEEHF ev()-
(&"sr/®sr), EfE
Fig.8 eng(t) vs. (¢'Sr/®Sr); plot of the Taxkorgan two-mica
granites and medium-mafic magmatic enclaves
5 -
L (a) A BHERFZZBIERSE
ZRE A EDRE-ZBIENRECOKEER
- A EDRE= R B R B E®)
Q
gq’ 1
Z
~
Q
<
&)
R BRE SR R RO I
0.1 1 T T I B 1 1T 1 1111
10 100 1000
ALO,/TiO,
B 9

Sylvester, 1998, %#f >k I [ %] 6)

Rb/Ba

PEAT PEIR T — o BAE  #-BAT 5 CaO/Na,O K (0.3~0.5)
(% 9a), % Rb/Ba(0.55~0.61)5 Rb/Sr {#(0.98~2.78),
FE i S TE B B ARHC A B3R BT i AR Z4 b 5 X 8K,
AXUAT — A i (18K L 12-5) v F I it 7 5 10 ot o R IX.
AL (] 9b), 3X EE IR R X R A3 2 20 AR A b
o SKEE = B RLTE L B SR s
BEAE 5 5 R X 43 #H 8L (Gao and Zeng, 2014).

HAR R, SR A A RIS
G305 TR B s 1A B B 48 T RRIE (AJCNK>1.1)
(Patifio and Harris, 1998), {HIEf /R T = HAEX
B 55 A8 R AE (A/CNK =1.04~1.11) . JUELAR
G H FY ) B T HER 648 1% 7 (Gao et al., 2013;
Gao and Zeng, 2014)1 Sr-Nd [F{37 Z 20 (' Sr/P°Sr)=
0.7285~0.7482 Fl eng(t)= —14.1 ~ -13.4)[b E5FHE/R
TR AT EE . B THEFE o HERE
kBT 5 R AR, DD RS B
VBB B SR A BN AR b S AR DX, DA 3 0 445
il A BT 59 AR R AE A S TR R A o 4 L TR,
AT PEIR T o BEAE b A A IR X SR AR A ib i JF
A DR

HRYE IR X AR A K &, AR OB K AR A
S Rl e 5 o WA, AR EE TR B K B0 A
RIS v U RE T B K A3 il A =08 Y
SEARTE 2 | Pl A7 A R B ) 22 5
(Gao et al., 2013, 2017; Gao and Zeng, 2014), Rb,
Sr. Ba &5 fil i ITFR A& H B A DR B8 o des ik Jr =X

100 g
E ()
10 |
- N\ EREERR
- N\
L armEx N0
E 60%
- N SFR 2 25 SR L B S
L 90% %
A
0.1¢ u \\
\\\ n&E B B R R A0
L EEE
rZRE
0.01 Lol Lol L1
0.1 1 10 100
Rb/Sr

BHtERTFZ=HBH#KE CaO/Na,0-Al,04/TiO,(a)F1 Rb/Ba-Rb/Sr(b)E f# (i K4 Patino and Harris, 1998;

Fig.9 CaO/Na,O vs. Al,O5/TiO, (a) and Rb/Ba vs. Rb/Sr (b) plots for the Taxkorgan two-mica granites
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FRAH /R BT % (Gao et al., 2017), Sr FEFFAERKA
w1 H Ca R M A L E LR, Ba, Eu AT
W RS ) X Ca, I, Sr. Ba. Ca.

Eu o0 E Kt w476 KA (Knesel and Davidson,
2002); 1fii Rb | 3 2L 27 47 7F = £+ (Douce, 1998), 4%
DUBUA TR I ahad B b, K B A e B R & K AR
BIVEFR, 7K R 20 4 il B 8 7 388 4045 il 52 1 31 FE T
/D BT 2 A9 8HC A7 (Conrad et al., 1988; Douce,
1996), [k, 7K Bk al AT I B A R R 2L A T Y
Sr. Ba, Ca f#t, B{KH Rb & LUK Rb/Sr{H, IF
AN 5 B Sr [0 R EEE . 5 A= BB K
O Al A T RHE IR AR B A A E, B AR
Fom KA RAREN Sr(111~276 ng/g)(&l
10a) . Ba(424~507 pg/g)(Kl 11a). CaO(0.93%~1.74%)
(1 10c) & i, %KY Rb(248~308 ng/g) & & (/4 10a) .
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)

Rb/Sr {£(0.98~2.78)(/&l 11a. b), HIXF = if Sr[Fl{z
AL ((7Sr/*°Sr);=0.707916~0.721691) (| 10b), £
A KBRS BEE (] 10), 35358 e K [ RE AT LA
AR Ry FU AR o wa y =R 8564 4%, Nb i Ta i T 5
A AL B LT R B T AR T A N M ER Tl 2 2
PIE YA TE Ti 0 WA =&, 78 58 BAE i<
wERAEOPH T o Bk Nb-Ta JTTE K557+
5 JH (Stepanov and Hermann, 2013)., (1 T /K BG40 44
TR LY T R 7K 38 43475 Rl I AE TR /D 1 = B (Gao et al.,
2017), FEUEAREA T /M N, Ta (&l 10d). 7E
Rb/Sr-Ba 55 Rb/Sr-Sr [&fif b (18] 11), #¢ i HA ALY
Ba 1 Sr &4k, {H Rb/Sr {HJL-T-ArHF—3K, THEKEL
=B I a2 . Bz ok, SRR+ 2
= BRI SN BE Oy 728~762 °C, fRIE T —
TR A T A TR K BUG AT

7 b A AR -2 BRE
A BRI EBE RS KBUREL

0.76 - A EDEH RSBk iR
0.75
0.74 -
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0.72 | A
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BRI 5 SR SR A OKEUE R YE Gao and Zeng, 2014; B Shifl — = F:AE A (WK ERL) $5 Gao et al., 2013; 7K Z4 il i K

JATIE Gao et al., 2013; Gao and Zeng, 2014; T e %, 2015,

B 10 BHAERF-Z=ZH#NE Sr-Rb(a, #& Gaoetal., 2017), (*'Sr/*%Sr);-Sr(b, #& Gao et al., 2017), CaO-Na,O(c, #&
Patifio and Harris, 1998)#0 Ta-Nb(d, #i Stepanov and Hermann, 2013) &l fi#
Fig.10 Srvs. Rb (a), (¢"Sr/%sr); vs. Sr (b), CaO vs. Na,O (c) and Ta vs. Nb (d) plots for the Taxkorgan two-mica granites
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6 = 6
a 5 e Y it 7}(_ KA R (b) H?E?k_i@i‘%ﬂ
A Egggf %fi> A Bkimm (RE®)
81 - : 5+ EEEIN
m ‘,\‘ ’I m %
il ) . 1 4L “
KSR X v
£t s gk
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A i Lty
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A EDRHEZ R BIERECKEUER)
o [& B ZBwR R GkE)| , 0 . l , 1 , 1
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B 11 EMERFZ=EIERSE Rb/Sr-Ba(a)Fl Rb/Sr-Sr(b)B## (KK #E Inger and Harris, 1993; Weinberg and Hasalova,

2015, EidE IR E 6)

Fig.11 Rb/Sr vs. Ba (a) and Rb/Sr vs. Sr (b) plots for the Taxkorgan two-mica granites

ZE LRTR, AT PER T Za RAE R A TR T
FEEHE AR, Sh R S Mk A, H
AEER Se-Nd [ R RHE . R IX 8 AR A
B F R, SR AE ARG 25 T & AR KB = bR
IY VR
52 H-EHEFMNEXS5ERKE

PE AT PRIR TP E AL EA (I Si0,(44.91%~45.26%),
15 MgO(9.29%~9.80%) . Cr(424~426 ng/g)Fl Ni(224~
249 uglg) & i, WK F TR 5L i YR o 4
TE B A P 02 50 e s Rk T ) B e A
PREm L TR S RETREALE, BA5HRWNEN
ZFF{IE (Salters and Stracke, 2004; Workman and Hart,
2005). AT E/R TEM AR EEREFRATRYS
B+ ocE, 1 Nb, Ta 71, HARZHA Sr-Nd
6] v 2 45 1 ((57Sr/°Sr);=0.703927~0.703942; eng(t)=
—0.8~-0.7) . 3xX S 1 2R fb 2= AR AIE Y 2 57 3 W 00 P
W I AN R IE A R T MR IR X . KRG A A
] i 2 M Y MW R X 2 —(Barry et al., 2003; Xu
et al., 2012), 7% J& 3! v —mg MK /R FE R 1 Ak TR
Bl TS 5%, P b A 2 0 e R T S 4 A A
AT AR MR X, B AT R TR E LR RS Nb/U {H
(33.1~35.7) W] i (1 s T KBl M52 (9 Nb/U {E (9+3)
(Rudnick and Gao, 2003), Jf H¥EM kS F ==
FEAE I 7 ELAA B S TR AY Sr-Nd R 7 ZARAE (K] 8).
PR, BRI AR AL b A2 v JF AR 52 2 W 1 i b 52
TRYAVER, AR T SE 1A A i) M BR Ak 24 R AE 32
BZYE TR ST, BB 540 Sr-Nd [Ff R AFAE,
Nd [F 7 3R — P B AR I R 3 4R 52 (709~711 Ma),

& R U5 T AH BT A 18 A Bl g

P& AT PR R T I K o A 1R B A A X R Y SiO,
(53.14%~56.61%), 1k MgO(4.75%~5.29%) . Cr(124~
142 pglg) Ml Ni(22~46 nglg)&i, BHERM T ILRY
KEFFRATLR, sHEMRIICRSmgRTR, B
A AR A MR TR R, I HA RS £ R
Z AR ((B'Sr/%°Sr)=0.7077; eng(t)= —5.9) FI T 7 £ 1
Nd [F]437 2% — B BefBi AR 1 (1104 Ma), DA E 22 55 3R 0
PEAT IR T N A A 5 M A AR B R R L
Jr2z 5o HSr-Nd [R 24 k5 ok F R Rl T HiAe il B
S1UE Y IR R BL 1 BB R A (Liu et al,
2020) leicdzin . 2 BRIV A IRAE R A A b Rk
TRYL TR T Hb5e, HRZIEBUINK BRI S I

Shyok ¥ FI/BHT R T A IR ol IO AR A & A3
GrIETL, TR R e AR S AR T M B AR -, AR
P s AR s 55 2 B2, B BUE ik AU 5 22 fk A G o
A %5 (Hirschmann et al., 2003; Herzberg, 2006, 2011;
Lambart et al., 2013), J0] fEJ& IR PR A0 A 20 U6
B RV R e AN A 5 KR A S IR AR S g T
B, FURENE A — Bl Mg MO A S D e S TR R
FRE AR B8, S AR A 0 Rl T T B S A R B T
= MgO 5 CaO . BT PE/R T M IARA
# E 1 MgO(9.29%~9.80%) 5 CaO(8.68%~8.86%) %
i, 5 BURE R A S G e R R 8 9 A B 43 AH AR
(Keshav et al., 2004; Sobolev et al., 2007), 5 & %
11 % (Pertermann and Hirschmann, 2003)FIHHE A
A Tl A IR 1K) K A4 (Herzberg, 2011)BH @ AN [H] (& 12),
TR XN PR S
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BRI R FOREME O S R R Keshav et al., 2004; Sobolev et al.,
2007; ‘& kM Aok TR /A Pertermann and Hirschmann, 2003; #i
HE 5 SR VR 4% PR 9% Herzberg, 2011,

B 12 #EERTEMESME CaO-MgO EfE
Fig.12 CaO vs. MgO plot of the Taxkorgan mafic magmatic
enclaves

2 Tk, Shyok ¥ FI/ ST R4 0T EE (4 R nh e
TR A= BB - s il A 5 B BT 000 A 2 A0 B s
RSB FE R A s o BRI A 4 T A
G3UE RE BCELE By 2 CA IR JC B R E Y B AR 1A,
R Ar ik A8 I oK 32 B T b 5e VR gL AR A0 B PR J
R BT T BT PER TR M A M52 31 °F Mo
[Fi) A1 TR e A T R S M AR G T B AT A R e
JCER AR Y A BT AR
53 MERBESHREY

H - A K R B A DR R A e 2 DL R
FH AR, E Si0,(53.7%~74.6%) . 5 K0(2.1%~6.6%),
F G RS, JE R BT BR BT (A/ICNK=0.77~1.21),
BAYA KM C R FE LS S R Sr-Nd [7) 7
Z 20 i (Schwab et al., 2004; Li et al., 2016; Chapman
et al., 2018b; Liu et al., 2020), “F47F Shyok 7 sk
R4 T RV R IR %, A b - K 2K R
ORI T KR A AL R A 2 (Aminov et al.,
2017; Chapman et al., 2018b). MK /R 7E [ S 20 B 1
FEAE W 025 R &, B R 2 i R o i
(Chapman et al., 2018b)(/& 2), Hr, .92
$ I B R BN ARG B, AR K A B
K, IEETZ 5040 THREA - WK R D, 38 5
FRHT O T WK IR A A AR R, th-R A
KRB AR 5 2 A A8 KRB ], &
W TE ShBACIEEI] S 112~92 Ma(Schwab et al., 2004;
Li et al., 2016; Aminov et al., 2017; Chapman et al.,
2018b; Liu et al., 2020), 3EfFFE/R T = BEAE X A LA

Lo rpr- R G AT T S T ) SR A i B

T KBl G 9 % 40 1) ik A AL B wiTATS K
TEAE# 5141 (Ducea, 2001; Ducea and Barton, 2007).
S R BT 30 S0 A 5 0 7 A 5 00 o VR FH %8 DTAR G,
{2 S IR MR A R T B A PR T R Al R oo i 3 1
IESE IR A B B AR, AN AT R R Ay e A2 9
AR A I i) F2 B 55K (Ducea, 2001; Chapman et al.,
2017), IR AERRE R R v R A i M BR 2 1 o 5 )
A3 R AE 1Y 728 Al T2 W 58 o I i i i ML ) D B
Ko MK B & 0 A R, il K Bl il 2% K5 3%
AR WALE B Z AP — RS E S R
e ) s e 5338 3 9IS 306 vp ik 2 A SRR X, K
SR DX 358 [R5 2R B 93 R A L AR ) B X T
I 1 FE pTk(Farmer and Depaolo, 1983; Taylor and
Hugh, 1988). il i in 1 4 J& WK Fifi i1 % INFE W 1
I A TR K, TR TR 15~25 Ma HijFifi
X B R A T A B U Y 33 b I 31 (Ducea, 2001);
T3 — R A e R SO IR AR B 2 S BORT AR 1
1R % A (Kay and Kay, 1991; Sepidbar et al., 2018).
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Petrogenesis of the Taxkorgan Early Cretaceous Two-mica Granites
and Medium-mafic Magmatic Enclaves in the Central Pamir
and Their Geological Significance
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(1. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of
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Abstract: A magma flare-up occurred in the Central and South Pamir during the Early Cretaceous as evidenced by the
widely distributed granitic batholiths. These Cretaceous granitoid rocks are calc-alkaline series with arc-like trace
element signatures. They may be formed in the northward subduction environment of the Shyok Ocean and/or the
Neo-Tethys, but their petrogenesis and dynamical processes are still unclear. In this paper, we present the secondary ion
mass spectrometry (SIMS) zircon U-Pb geochronological, petrographical, whole rock major and trace elements, Sr-Nd
isotopic geochemical data of the Taxkorgan two-mica granites and medium-mafic magmatic enclaves of the Central
Pamir. The Taxkorgan two-mica granites and medium-mafic magmatic enclaves were formed at 112.8+2.7 Ma and
116.1+4.2 Ma, respectively, which coincided with the Early Cretaceous magmatic flare-up. The Taxkorgan two-mica
granites have high SiO, (71.79% - 72.99%), K,O (4.60% — 6.03%) and low MgO (0.30% — 0.53%) content. They
generally have weak peraluminous characteristics (A/CNK = 1.04 — 1.11). The two-mica granites are enriched in light
rare earth elements and large ion lithophile elements, but depleted in Nb, Ta and Ti. They are characterized by arc-like
trace element characteristics and enrichment in Sr-Nd isotopes ((!’Sr/®*Sr); = 0.707916 — 0.721691, eyqy(t) = -10.4 —
-10.1). The petrographic and geochemical characteristics indicate that the Taxkorgan two-mica granites are S-type
granites, and the magma source is mainly composed of metagreywacke, which was produced by fluid-fluxed muscovite
melting. The major elements in the medium-mafic magmatic enclaves are variable (SiO, = 44.91% - 56.61%; MgO =
4.75% — 9.80%). The light and heavy rare earth element fractionation is obvious, and there is no Eu anomaly. In the
trace element diagrams, the medium-mafic magmatic enclaves have different degrees of Nb and Ta depletions. The
Sr-Nd isotopic characteristics of these rocks are relatively enriched and varied greatly ((¥’Sr/**Sr); = 0.703927 —
0.707694; e\g(t) = -5.9 — -0.7). We suggest that the subducted sediments of the Shyok Ocean and/or the Neo-Tethys
Ocean were partially melted, and the melt underwent a metasomatic reaction with the overlying juvenile lithospheric
mantle. The metasomatic pyroxenes underwent partial melting to form a mafic magma with the trace element
characteristics of ocean island basalt, and the magma rose to form the mafic magmatic enclaves. The mafic magma
assimilated the continental lower crust during the emplacement process and eventually formed the dioritic enclaves. The
early Cretaceous magmatic flare-up in the Central-South Pamir area may be related to the extensive melting of the crust
caused by the underplating of the mantle wedge melt.

Keywords: two-mica granite; continental margin arc; magmatic flare-up; Taxkorgan; Pamir



