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Fig. 1 Simplified geological map of Eastern Kunlun orogenic belt( modifed from Wang Bingzhang et al. ,2023&)



TRISE AR R AR X P

THFRIREAE b4

R DR B A B A T T 35

P 2 ZREE B s B2 (a) FIEHE SO SR 35 A (b ) i DX M i 14
Fig. 2 The geological maps of Xialaganuo(a) and Kayakedengtage(b) areas, Eastern Kunlun orogenic belt
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Fig. 3 Field characteristics and microscopic photographs of Xialaganuo rapakivi granites and Kayakedengtage hornblende-gabbros in

Eastern Kunlun orogenic belt; (a) and (b) field characteristics of rapakivi granites; (c¢) development of diorite porphyrite dykes

in porphyritic monzogranite body; (d) and (e) potassium feldspar core and plagioclase rim ( cross-polarized light); (f)
porphy g y p P plag P g

microscopic photo of amphibolite gabbro ( cross-polarized light )
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YR — rapakivi granite; du — diorite porphyrite; Pl — plagioclase; Kfs — potassium feldspar; Hbl — amphibole;

Bt — biotite; Cpx — clinopyroxene
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Fig. 4 Zircon CL images and concordia diagrams of Xialaganuo rapakivi granite(a,c,d) and Kayakedengtage

hornblende—gabbro(b,e,f) in Eastern Kunlun orogenic belt
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Table 2 Analytical results of major ( %) and trace elements( x10~

(%) &

) of Xialaganuo

rapakivi granites and Kayakedengtage hornblende-gabbros

3] GS011-1 ‘ GS4116 GS4208 | GS023-1 ‘ (S023-2 ‘PM30]GSl‘ GS3146
I HBEAL G NI
Sio, 70.08 | 70.05 | 66.84 | 65.70 | 51.23 | 51.04 | 50.08 | 49.79
Ti0, 0. 46 0.53 0. 64 0.74 0. 50 0.22 0.34 0.48
Al,0, 13.36 | 13.77 | 14.07 | 14.86 | 17.91 | 22.51 | 15.67 | 18.04
Fe,0, 0.49 1.28 1.36 1.41 0.70 0. 40 1.05 1.09
FeO 2.93 3.00 4.13 4.30 4.83 3.47 5.00 4.60
TFeO 3.37 4.15 5.35 5.57 5.46 3.83 5.94 5.58
MnO 0.05 0. 06 0.08 0. 09 0. 10 0.07 0. 12 0. 11
MgO 0.57 0.43 0.55 0. 69 7.75 5.46 10. 68 8.48
Ca0 1.63 1.62 2.43 2.51 12.06 | 11.94 | 11.74 | 12.60
Na,0 2.66 2.55 3.08 2.65 2.26 2.57 1.64 2.09
K,0 6. 04 5.09 5.43 5.53 0.27 0. 40 0.50 0.40
P,0;5 0.13 0.12 0.19 0.20 0.03 0.03 0.02 0.04
A/NK 1.22 1.42 1.29 1. 44 4.47 4.83 4.84 4.66
A/CNK 0. 96 1.09 0.92 1.00 0. 69 0.85 0. 64 0. 67
La 75.5 114 76. 6 72.4 2.18 3.99 4.39 4.46
Ce 156 232 172 150 7.13 9.85 10. 1 10.7
Pr 20.2 28.2 21.8 18.4 | 0.960 1.09 1.43 1.47
Nd 80.6 99.9 87.9 68.7 4.54 4.06 6.31 7.23
Sm 15.4 19.4 18.7 13.4 1.67 1.07 1.81 2.06
Eu 2.15 1.98 2.89 2.74 | 0.858 | 0.651 | 0.710 | 0.900
Gd 13.7 17.1 16. 1 12.3 1.99 1. 14 2.23 2.56
Th 1.90 2.68 2.42 1.88 | 0.389 | 0.200 | 0.360 | 0.430
Dy 10.4 14.9 14.0 10.2 2.50 1.17 2.22 2.59
Ho 2.02 2.87 2.67 1.95 | 0.512 | 0.228 | 0.480 | 0.550
Er 5.61 7.87 6.97 5.43 1.36 | 0.641 1.34 1.45
Tm 0. 806 1.18 1.00 | 0.813 | 0.206 | 0.101 | 0.200 | 0.230
Yb 5.14 7.25 6.59 5.08 1.21 0. 631 1.21 1.42
Lu 0.762 1.10 | 0.971 | 0.809 | 0.168 | 0.0900 | 0.180 | 0.220
SREE 390.19 | 550.43 | 430.61 | 364.10 | 25.67 | 24.91 | 33.05 | 36.29
LREE/HREE| 8.67 9.02 7.49 8.47 2.08 4.93 3.02 2.84
8Eu 0. 44 0.33 0. 50 0. 64 1. 44 1.79 1.08 1.20
(La/Yb)y | 9.90 10.60 | 7.84 9.61 1.21 4.26 2.45 2.12
Sr 180 115 133 153 689 325 456 422
Rb 157 197 164 157 67 61.5 54.1 58.8
Ba 885 617 988 1007 54.0 96. 6 106 81.0
Th 26.3 40.0 32.6 19.0 6. 88 4.19 3.84 3.20
Ta 1.78 2.20 2.32 3.19 | 0.310 | 0.160 | 0.480 | 0.220
Nb 25.5 32.4 32.9 33.3 2.60 2.59 3.60 1.62
Zr 615 571 806 675 38.8 32.1 34.6 38.3
Hf 16.0 22.8 21.3 23.5 | 0.910 | 0.560 1.00 1.00
Y 52.5 73.1 66.0 51.0 13.0 6.30 12.2 14.4
Zn 103 114 96. 6 115 40.7 116 60.7 52.3
Rb/Sr 0.87 1.71 1.23 1.03 0. 10 0.19 0.12 0. 14
InD,, 6.6927 | 6.7669 | 6.4222 | 6.5996
17,(°C) 904 913 918 910
11:: A/CNK (A/NK THRA B E 4555, 2015, ¢, H574E Watson and Harrison, 1983 ;2 UL E 4

4 0017;

REXUA 45,2019,

5.52%, J& B X 5 R 5 (K
5b), K,0/Na,O {iF ¥ H
2.03, ALO, &N 13.36%
~ 14.86%, V- %1 {A 14.02%),
BB M RN FE B A/CNK A F
0.92~1.09 Z[H], MHER Fi—
S5t R BT AL A R B
A NI A Si0, S
T 49.79% ~ 51. 23% 2 |f] , °F-
BIE N 50. 54% , 1 TAS K fif
AL TR A X (Kl 5a);
MgO & & i F 5.46% ~
10.68% z [al, “F ¥ {5
8.09%;A1,0, &N 15. 67%
~ 22.51%, ¥ ¥ H N
18.53%; K,0 + Na,0 & K
2.14% ~ 2.97%; # K,0—
Si0, FEIfif 7% A KA (H15E)
5 (K 5b) . HPuik S5
M v B A AR Si0, & B AE
51.23% ~65. 70% 2 [f] H 3
B A TET T | X3 oA & 3 IR
IR RS IR W g
AR AGHE,
IRBEAE B 5 B
g 364.10 x 107° ~ 550. 43 x
SR 433, 83%10°°;
% ® F + i ( LREE/
HREE) 4 7.49 ~9.02, (La/
Yb), = 7. 84 ~ 10. 60, 8Fu =
0.33~0. 64, 7EBKHRLBG A1 HR
HEAL L 73 B 1 (& 6a) , 36
BEAE B A 7R A R 2 A £
WAL th 22 Hoh i A
JCER M A iRt i 100
R4 ge, BA W 50 fH
Eu 5%, £ M4an 11T,
J e S [R5 I T AR R
FECE T 2 R IR H g A5 ofE fb
R - (E 6b) |, BRBEAE K
AR E S Rb Th K 45 K8
TFHEATTE, M5 Nb Ta,
Sr.P \Ti 0%, Eu,Sr
S T BE TR 43 il i
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Fig. 5 TAS diagram(a) (after Middlemost, 1994)

and K,0—Si0, diagram(b) (after Rickwood,1989) of

Xialaganuo rapakivi granites and Kayakedengtage hornblende-gabbros

HE X B A R HE A SRR A R AL R R o S AR
AR5 (AT, 2018)

AR 2 SR, o 24, 91x107° ~36. 29
x107° SEHIE N 29. 98x 107 ; 52 dHi + HfH ( LREE/
HREE) 4 2.08~4.93, (La/Yb) y = 1. 21 ~4. 26, 8Eu
=1.08~1.79, i HHlsr M B2 (K 6a) , H 55
1E Eu 58 7RG 70 2 546 Hi b Ay o fb vk 1) 1 1
(E 6b) , AN A AT E 5 Rb  Th K Sr % K
TEAICE, M58 Nb P Ti S EHIm IR,

4.3 £ Sr—Nd—Pb Efirx

ARSI 3 PEIRBEAL 5 73 R 2 A DA 5
HHAT T 42 Sr—Nd—Pb R 2 43, It 25 251 I
F3. K4, WEEAKAE n ("“Nd)/ n ("Nd) H

0.512176 ~ 0.512207, [ n (¥Sr)/n (¥Sr)], M
0.712932~0. 724711 ,8,,(1)= —4.60~=5.61,fc
H-0.26~ —0.38, ZFr BB AR T, K 1622 ~
1540 Ma, AN K A n ("Nd)/ n ("Nd) N
0.512291 ~ 0.512353, [ n (YSr)/n (®Sr) ], N
0. 709000~ 0. 723957 ,&,(t) = —4.82~-5.89 f. .,
H-0.18 ~ 0.03, B Bt AR Ty, H 1646 ~
1559 Ma,

IRBEAL <) 2 R DR 5 Ph (R 28 20 W I 2%
4, B A B n (™ Pb)/n(*™Pb) N 18. 7238 ~
19.3154,n.(*Pb)/n (**Pb) A 15.5976 ~ 15. 6316,
n(*®Pb)/n(*™Pb)H 38.8387~39. 0242, N K
AW on (C°Pb)/n (CMPb) N 18.4121 ~ 18.5137,

6 SR AR BEAL b S A A 58 BB A M N AR+ (a) R (D) SR/ M4k (38 Sun and McDonough, 1989)

Fig. 6 Chondrite-normalized REE and primitive mantle-normalized trace element diagrams of Xialaganuo rapakivi granites

and Kayakedengtage hornblende-gabbros (after Sun and McDonough, 1989)
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n(*Pb)/n(*™Pb) N 15. 6500 ~ 15. 6667 ,n(**Pb)/
n(*™Pb) N 38. 1351 ~38. 4344,

5 g

RN AR ERIEX

IS W5 Sederholm MIHE 2% 22 4 458 FH A TE
— A L R IR BEAE e A S A R R
BRI PRBEAE B . PRBELE M) L PR BEAE b o ) L AR
FFAE, Vorma( 1976 ) tA S~ 3858 45 14 b HA RHE £ 4k
Fe BT B AR S IERIR 5, Bl A A 2
EL A AT, X 2 B Al s A 2F E X T Riamo Al
Haapala( 1995 ) AN JLE SR PE R A B S B AHS A 48
FEEBIRIRBELE ) RBEAL 5 A ANEAT ) IR
SERRTE b ERfL 2 A A R RIS IE A A
A b EABEAFE 7 AR LA Pk RS
SR AP il FRBEAL B 5 A T U T — L o1 25
J& | K IRIABEAE I 5 o] L= 7e i Ly v, il an, 240
IR R BTG 5 504 G B IR BEAE I 5 7 T L, 3.
E RIS —R A Ly B g BT FREEAE A ik
FEEE,2007)

W 2 AT LA, BRI BEAE K A B
BRI K,0+Na,0 &5 (7. 64% ~8. 70% , F-HI{E K
8.26%) , . TFeO/MgO fH (5.91 ~9.73, V- ¥ {H K

5.1

8.34) LU B i MgO 2 (0.43% ~0. 69% , -1
BN 0.56%) Fl CaO % (1. 62% ~2.51% , V- #){i
H2.05%) , IXEEHFAES A BUAE B A RFE (14347 A D
IR A, 2010) 43 AHAT . FRBEAL B A BA B
Zr(571x107° ~806x107°) \Nb(25.5%107° ~ 33.3x
107°) . Y(51x107°~73.1x107°) .Ce(150x107° ~232
x107°) Zn(96x107° ~115x107°) & &, ixX 5 L [y
A BUAE 5 S B E (Whalen et al. |, 1987 ) W AH ], 7E
Eby (1992) #l Whalen (1987) ()31 51 (1€ 7) .,
FEGTEA A BUAE i  IX TR B PR BE AL
Y B A MR IR RE RS, Ol 904 ~ 918°C, P Y
911°C , XAFG A BIAE < o A ot 42 w5 T A6 B o 1 A
HE (45 5 iR EE — R AE 800°C LA |, King et al. , 1997
XIB S5 2003) SR FEARBEAL K 55 A B4R
B IRFIE—20, k] W, RS IR BEAE B
FLAT BRI IR BE AL, i< 2 1) A 22 IR fb 22 A
BRI W BEAE X1 7 K,0/Na,0 A (1.76 ~
2.27) KT 1, SREFe TR miow s 16 5 5 Rk
(R T M SR B JRE, 2002) —2; Rb/Sr {E M 0. 87 ~
171, 570 A AR E W & (R A KT 0.5,
Taylor and McLennan,1985) ; B8 &8 [ n(¥Sr)/
n(*Sr) ], {H (0.712932 ~0.724711) FI i £y, (t)
fH(-4.60~ =5.61) , X EEREAF 45 B 25 5Ok U5 T Hb

R 3 BRVEAHERETIEHREEERANERKS Sr—Nd B RAK

Table 3 Sr—Nd isotopic composition of Xialaganuo rapakivi granites and Kayakedengtage hornblende-gabbros

87 87 87 147 143 143

N Rb S n(*'Sr) S Nd n( Nd) T . t
FEfS ult % ) n(%,r)t o [ % ] n(m m) n(m ) +20 [ 1 e exa(t) | fam/na

n( > Sr) n( > Sr) n(*Sr) 1| n("™Nd) n( "' Nd) n(Nd) 1| (Ma) (Ma)
GSO11-1 | 2.491 |0.739974+0. 000003 | 0.724711 | 0.1449 |0.512205+0.000002| 0.511797 | 1622 | -5.61 | -0.26 | 430. 1
GSO11-2 | 3.378 |0.737669+0. 000002 0.716973 | 0.1219 |0.512176+0.000004| 0.511833 | 1566 | —4.91 | -0.38 | 430. 1
GS4116 | 7.072 |0.756258+0.000003| 0.712932 | 0.1273 |0.512207+0.000001| 0.511848 | 1540 |-4.60 | -0.35 | 430. 1
6S023-1 | 0.1221 |0.709749+0. 000002| 0.709000 | 0.2026 [0.512353+0.000003| 0.511782 | 1646 | -5.89 | 0.03 | 430.5
6S023-2 | 0.09060 |0. 724513+0. 000004| 0.723957 | 0.1612 [0.512291+0. 000006| 0.511837 | 1559 | -4.82 | -0. 18 | 430.5
g, =1.42x107"/a, Ag, = 6. 54x 107 /a ; [ n ("*Nd)/n (" Nd) ] cqor = 0. 512638, [ n (*"Sm)/n (" Nd) ] g = 0. 1967,

[n("*Nd)/n("™Nd) ]y =0.51315, [ n("“"Sm) /n("**Nd) ], =0. 2137,

*® 4 BHZURINBIL K ST T B B A INIEKS Pb BAIRAR

Table 4 Pb isotopic composition of Xialaganuo rapakivi granites and Kayakedengtage hornblende—-gabbros

oy U ‘ Th ‘ Pb 2(*Pb) | n(*Pb) | n(*Pb) [n(ZOGPh)] [n(ZO7Ph)] [n(zosph)] M)

" (x107) n("Pb) | aC¥Ph) | n(®Ph) | La(Po) 1 | La?®po) 1y | Ln(?®pb) !
GSO11-1 | 6.10 26.3 33.2 | 18.8528 | 15.5989 | 39.0242 18. 0368 15. 5547 37.8909 430. 1
GSO011-2 | 5.00 32.6 32.6 | 18.7238 | 15.5976 | 38.8387 18. 0456 15. 5610 37.4143 430.1
GS4116 | 0.190 | 2.26 3.05 | 19.3154 | 15.6316 | 38.8627 19. 0375 15. 6166 37.7979 430. 1
GS023-1 | 0.650 | 6.88 15.9 | 18.5137 | 15.6500 | 38.4344 18.3341 15. 6403 37.8221 430.5
GS023-2 | 0.650 | 4.19 23.0 | 18.4121 | 15.6667 | 38.1351 18. 2886 15. 6600 37. 8787 430.5

%80 =1.55125%107'%/a,A%° U =9. 8485x107'%/a, A*>Th = 4. 9475x107" /a,
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Fig. 8 Nd—Pb isotopic diagram(a) and Pb isotopic diagram(b) of Xialaganuo rapakivi granites and Kayakedengtage
hornblende-gabbros ( EMI, EMII, HIMU and Primitive Mantle after Zindler and Hart, 1986)

75 Nd/Th {8 (2. 50 ~3.62,FH¥{E 2.97) 5 b Hi5%
YA (~3) 30 ; Nb/Ta {H (10. 44 ~14.73,F1y
5 13.42) 5 E#5e P (= 13.4) #E; La/Yb {H
(11.62 ~15.72, FY¥{E 14.07) 5 72 P H4{H (=
15. 4) 423 ( Collins et al. ,1982; #x A7 A& Fl BB G 2
2010) ; R, SR 2205 FR BE A B 2 19 R X AT RE SR H
HI5E . Douce (1997 ) %6 il S 56 6 B, < 95 o 72
Yy R e AR b R T %o R A R ) 5 R X ) R
[vi) S B 2L [A]— U 2 43 B 25 5 6 AR AT R 1 15
T AEMERR S A R BT A LR A TE AR
RS N T B I 48 T A (5K 55, 2021)
HREARBEAE R AR A BIAE b A, BfERR R —59
48 (A/CNK {8} 0.92 ~ 1.09) F1%k 5t ( TFeO/
(TFeO+MgO) {7 0. 86~0. 91) F#1E , 56 WA K 11

FE A, v REIE BT b T, oAt A T AL Sy
904 ~918°C , F-#4 911°C , & B VR &R N A7 £ = 1) #4 5
(A A K 0 BT b 58 R A e TR L (SR AR T AR
2007) , AT RE S5 e IR A KRR A L, HRBEE KA
HA Sr Fl Eu 70, 858 R IX 5% B8 A v Al R
BHCAIRE . LA, PR IR BEAE B e T i e
FERARWE Ty, 4 1540 ~ 1622 Ma, ¢ B VB X #) i
B AR,

gE LR ERAGE IR BEAL M m R R A
Tt AR | R A T 0 T b b 7 B 404 Rl )
FEH RN B IR AR I
5.2 ARNEKERERERX

W S B AR A TN HE R 25 A X 48 Rb \Th K
Sr KB FHRATUE X = #1 Nb P Ti %55 5%
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JCE , BN T 1) 5 4R E (Tonov and Hofmann
1995) 5 Al BF HA B @ 19 [ n (YSr)/n (*Sr) ], H
(0. 709000 ~ 0. 723957 ) FI LAY &y, (¢) {H (4. 82 ~
-5.89) , Ty, 1559 ~ 1646 Ma) it K T Hi 45 FhAE#
£ Nd—Pb [F) {37 3 (&1 fi# ( [5] 8a) H1 Pb [a] i K 5] fi
(&l 8b) HRE S V& T EMIT B 5 4 b i, s &
AEHEERAE . Th/Yb fH (2. 25~ 6. 64) M N4 &, 7F
Th/Yb—Nb/Yb i (] 9a) £ i 45357 B I 0 25
MORB—OIB b4k, .7~ 5 K L ORAH T B FRAE ,
7R HIE 132 B iV FH 89 52 1 ( Pearce and Peate,
1995) . HH BRI, 5 5 X Ry 3% 2 r TR b A
Z L M A 2 b e AL G A7 A i I AR S AR 5
M), A T RER T 00 o R Re B 07 1 52 S LT AR
(AR e il

WEHE v B IS A N AR, R R B R ZE
ARFIGAPIRFG 1 | RIS 534 SEL RS 44 S5 AR~
FHEARE R, LA B B 0 HE S RRAE . AR TR
KA BA MR Ce/Y {H (0. 55~1.56, F¥E N
0.92) , 5 /R H AT AE3k A F 60 ~ 80km TR A&k 1 4% i
H—A1 M8 T A1 AR X 38 ( Mckenzie and Bickle,
1988) ; AR A /R IR (Th/Yb)  {EH(1.31~1.42
CEYIE R 1.37) A5, A U5 DX P g (L ob) o
FERITE AR AR E X, i — 2 IE S R
H 2R i A BN A B 74 Al ( Wang et al. ,2002) ,

58 5 A K AR AR L B R 2 32 B LA AN )
FREE M REIR B/ EH] . 38N La /Sm>4. 5 K1
TR ATR YL 4058, 24 La /Sm<2 B U 4% 2> 32 3]

AW iR 4% ( Lassiter and DePaolo, 1997) , W5 #ff 52
AR AN S La /Sm Ky 1.31~3.73, F-31{H
2. 41, ¥8 itz — R R YE R . 854 U-
Ph MAEAR IR (K1) AN A3 T — iR
BB R R B A ] s 7 B A L v e B0 A TN
KAETHBEANEE, FHMNEKAEEZ T /D&
5Py iR g

25 I BB R W HE T B IEAK A DA A A TR
FARF AR 2 A L FE b TR A 2 A rp 37 3]
T/ s T IR AR TR G
5.3 HiBkshhEEX

AR B A 1 LA 2 v e g 1Y Y A AR 4y
(VFREZEAE,2006) , JEURE 5 30T V8 A0 b R oty R 4 B v
A 2 X e B ) PR IR K 15 38 3, N AR L L IX
UNA R YA R B8 T R (E 2S5 ,2018) , A
W% b DXty A AR T Y A el AR XA 5 S AR SR TV AR
T 7 Y M i vk B B (ke AR,
2021)

TE R EE A T R BN T KR S R IE R g 4
5% (518 ~522 Ma, Yang Jingsui et al. ,1996) #H
R A R E R C 276, s, M5
FeARF, DXk K — ZR G AR o RRAE 1 I
TIPS 7SR R 5 (48043 Ma, 35 5645 2011) 132
BBk IR B 5 B AE B (457.5 2.3 Ma; 5 35 ¥ 45
2021) BTRABIA BEIN K 25 (448. 8+3.9 Ma, 251845
2018) IR RR T (438+2 Ma, XM % 2013) |
TG K R (436. 4+1. 2 Ma AT 25, 2009) 25,
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Fig. 9 Th/Yb—Nb/Yb diagram(a) (after Pearce,2008) and source discrimination diagram(b)
(after Wang et al. , 2002) of Kayakedengtage hornblende-gabbros
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Discoveryand tectonic significance of Mid-Silurian rapakivi granites and
hornblende-gabbros in the Qimantage area, East Kunlun Orogen

XU Bo"?, TONG Haikui** | Liu Bei"” , LIU Lishuang*”
1) PowerChina Qinghai Electric Power Design Institute Co. , Lid, Xining, 810000;
2) Key Laboratory of the Northern Qinghai—Tibet Plateau Geological Processes and Mineral Resources, Xining, 810012;
3) Qinghai Geological Survey Bureau ,Xining, 810000;
4) Joint International Research Laboratory of Catastrophe Simulation and Systemic Risk Governance of Ministry of
Education, Beijing Normal University, Zhuhai, Guangdong, 519087 ;
5) School of National Safety and Emergency Management, Beijing Normal University, Zhuhai, Guangdong, 519087

Abstract: The Proto-Tethys Ocean in the Eastern Kunlun region underwent an Early Paleozoic subduction—
orogenic evolution. However, significant controversy remains regarding key geological processes such as subduction
and collisional orogeny. A suite of Middle Silurian rapakivi granite and hornblende gabbro assemblages was
discovered in the Qimantag area of the Eastern Kunlun. This study presents petrological, whole-rock geochemical ,
LA-MC-ICP-MS zircon U-Pb geochronological, and Sr—Nd—Pb isotopic analyses of these rocks. The zircon U-Pb
ages of the rapakivi granite and hornblende gabbro are 430.1 + 1. 1 Ma and 430. 5 + 1. 2 Ma, respectively. Whole-
rock geochemical analyses show that the rapakivi granite has high K,0 + Na,O content and TFeO/MgO ratios, but
low MgO and CaO contents. It belongs to the metaluminous to weakly peraluminous granite series and the
shoshonitic series. It is relatively enriched in light rare earth elements (LREEs) and large-ion lithophile elements
(LILEs) , but significantly depleted in high-field-strength elements (HFSEs) , and exhibits a negative Eu anomaly.
It has relatively high [ n(*’Sr)/n(*Sr) ], values (0.709000 ~0.723957) and negative &y,(t) values ( —4. 82~
=5.89). The depleted mantle model age T}, ranges from 1559 to 1646 Ma. These characteristics classify it as A-
type granite. The hornblende gabbro belongs to the low-K ( tholeiitic) series. It is enriched in LILEs but depleted in
HFSEs. It also exhibits high [ n(¥Sr)/n(¥Sr) ], values (0. 709000 ~0. 723957) , negative £,(t) values ( —4. 82
to =5.89), and T,,, ages of 1646~ 1559 Ma. The rapakivi granite and hornblende gabbro originated from distinct
magma sources. The rapakivi granite primarily formed by partial melting of Paleoproterozoic felsic crust under low-
pressure and high-temperature conditions. The magma source for the hornblende gabbro was the mantle wedge
above the subducting slab, which had been metasomatized by subduction-derived fluids. Consequently, it is inferred
that northward subduction of the Proto-Tethys Ocean initiated in the mid-Cambrian and persisted beyond 430 Ma.
The Eastern Kunlun region was predominantly in a collisional orogenic stage from 428 Ma to 423 Ma, transitioning
to an uplift stage from 423 Ma to 406 Ma. Around 430 Ma, the Eastern Kunlun region was in an extensional
tectonic setting associated with subduction—rollback.
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