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Abstract: As a major component of the western segment of the Central Orogenic System, the East Kunlun
Orogeny is characterized by the largely exposed of Triassic magmatic rocks. Based on the collected zircon U-Pb
geochronological data of 96 Triassic magmatic rocks in the eastern segment of the East Kunlun orogeny, the Tri-
assic magmatic activity is limited to 212~252 Ma, and can be further divided into three stages: early —
(238~252 Ma), middle— (226~238 Ma) and late—stage (212~226 Ma). Among them, the peak magmatic peri-
od is the early stage (238~252 Ma). The statistical results of 106 Nd isotopes of Triassic magmatite in the east-
ern segment of the East Kunlun Orogeny show that g.(f) values range from —9.4 to —1.7, mainly concentrated
between —6.5 and —3.0, and the Nd model ages (Tpyng) range from 0.72 to 1.88 Ga, mainly concentrated be-
tween 1.00 and 1.80 Ga. The statistical results of 41 Hf isotopes (whole rock, zircon) of Triassic magmatite
show that g,(¢) values vary greatly (-8.4 to +12.4), mainly concentrated between —4.5 and +2.0, and the crustal
model ages (Tpucmn) range from 0.49 to 1.80 Ga, mainly concentrated between 1.15 and 1.55 Ga. Overall, the
Triassic magmatic rocks are mainly derived from the reworking of Mesoproterozoic crustal materials, with mi-
nor involvement of juvenile crust (< 1.0 Ga) and Paleoproterozoic crustal materials. From the early stage
(237~250 Ma) to middle stage (226~238 Ma) and then to late stage (212~226 Ma), the Nd—Hf isotopic pa-
rameters seems exhibit a certain evolutionary trend. In the early stage especially in the early Triassic, the gyy(?)
values are higher, and positive g,(7) values occupy a large proportion, indicating the presence of more juvenile
material in the source. In the middle stage, lower gy(f) values and negative g,(¢) values dominate the major pro-
portion, and Hf model ages (Tpwcan) reveals the presence of Paleoproterozoic crustal material. In the late stage,
the Nd—Hf model ages reveal an increase in older crustal source components. This magmatic source evolution-
ary trend is consistent with the tectonic evolution setting of subduction to collision and then to post—collision in
the eastern segment of the East Kunlun orogeny in Triassic period.

Keywords: magmatic rock; zircon geochronology; Nd-Hf isotopes; juvenile crust; the eastern part of East

Kunlun

2023 4E

T L A7 T R il b 76 4 305 e T R ) 1 B (3%
4, 2002), J& Kl e AR K T A R ) 32 B A
OB 7K K&, 2015; F 1545, 2018) . AF N Kt Hu7E (AR
M, AR A TE SR T KBl TR RS A 1 4 it
T2 CGEE A, 2016, 2017), Bl A 42 150 BSH ) 5
IR A S —— “EAHE (BEE 2, 2007,
HRGHF 7T, LAK Bl b 52 2 15 P0G B el 2 v BT I B
1 R HAEAE 5 o 28 O F i AR, T i i LD R
Sl B, AR B Ly 22 10 3 A — ek 2o AR
Se—ME A BLAE R R 78 48 K 5 PRl ML, © 80k S T
AN b TSR B BT AT (Hawkesworth et al., 2013;
BESE TR, 20200 0 K i b 72 A A K 2 4R 8 R A 3K K
L3 S 7 k5 A b o 3 R S i 3 i o v S 3
5T T AR VAR R 1S 0 CE 95 45, 20200, 4345 Hh AR o
B0 B A S SR S I A | M AT K B 0 T
% (Taylor et al., 1983; Rudnick, 1995) D\ Kz fif 4 ¥ 111 fif
S AR AE IS (Niu et al., 2013; Huang et al., 2014) .
K ity Hb e A K D 2 0 YR A I ) I A i BUORN 22 S
156 N 43 S CREJE R El 43 25 45§D 2 B (Rudnick, 1995;
Hawkesworth et al., 2006) , X 2 Fh 4= K 5 2 5 HE 7

A B F ) 1 45 A R 48 S SRS AR AR PR
25 (Slab break—off) 5 1) K fili b 56 T 7] A= K 2% U1 AH
K CE W45, 2018; 5 1% 3 25, 2020; Zhu et al., 2022,
2023),

REAE A BA 2 57 FolfE A 22 g 1] 3 1
S RRAE OB 49 45, 1997 W6 #5425, 2010), 7 HiL 5 3]
205 T A gEaal . ol AR il AR AR AR
A A= AR AR A A 4 3 32 A o B B (e 5,
2023), BE AT WAL Bop AR A
A& AWV ARER, Hrp, =24 BRIENERRC
b DX B8R R hg, R R B K (PR 2R AR, 2007; 5 B
45, 2015; Dong et al., 2018; 2 W 5545, 2023), [A A,
CANRTPEARRC =840 5 IEHAS 1 H&
BERRAE: A=A i R R S B KT 0 Ok A
OMMED, -4 5 16 54 2 25 [R] 40 14 4% 2K ot — e 6 2K o
KCH Tz R, R AR R A T AR
AR SCE SR B VE T, R e ) ot DL K 1 TE
KA MR B AEFRRCHE AR ERE 2
— G2 [ A, 2005; B 2245, 2007; BRE 455, 2011;
Xiong et al., 2014; Huang et al., 2014) ., 734 4= 1& 1147,



%5 6 4]

B4R SE: KRR CRBI =LK A Nd-HE [F 2R 2 0 FFAE . 9 IR A8 LA R A 1 5 97

31 AE W) 5 (Juvenile materials), BEAE hy 5% 4 V6 5¢ BEL T
i Ll SR R 0 R I H A e N, S Bkl o
i IE i 5 Az K (Hawkesworth et al., 2010; 128 14 3t 45,
20200 AR 4, 78 2R 138 A B B AR # 58 (Juvenile
crust) ;= A, B AR HT AR BB a1l b o T Ak R SR
AT FE R AL M FE B AR IR, IR SRR AR A AR X
B — A il O TE B R o R (B 2 5, 2007,
20110, TR AR B A 3K a0, ) Sy (0] 2505 1 [
RPEHE T AT RE B IC SR AT ST 5 T

FXARRCH X KEBREMN &L 5K A, H
HI A 55 B Be th & R A B £ W i U-Pb 4E i 1
Nd-Hf [y 24l . h T —LHRAONRAKR SIS
Wi =B o s Ak W) B2 43 AR 3 T
EHTERM AR M E, RERERRECREC S
TF R F M 5 G PR | MMECEE 2k i I8 € flok £
O FE R E IO A U-Pb AR IR, IRE =& h
WAEHETRR, #8785 G s B M . FE L LA I,
W I BT AR B AR BUE K A B & 3R 1 Nd-Hf [A] 7
REE, RERBRCHRB B4 A AR FHE,
R X = B 20 i e Ak B AR AR AR N [R]  3R  TE AY
4

1 KRG LW HEARIE

“ruEIlR” B CBRe-ZEREILR” CKE
545, 1998; 1-20%%, 2004), K I 4b T LAE B K —4E b
S AR AL i B E 5 LA TS A 3R 1 R O i
BB A EAE A 45 A3, ol U AR R R
KGRI 28 A Ak (%, 2002) (E 1D FERH &
1 LR VG B T AL AR Ay, AR Rk LA I EW )
L e B AL, Sl 43 T b 2 1k R A b R e
P14y s SR b, 2 7 7 DR I S R B i 1L 1 A
B A3 O 8 48 4, 1997; 5K [ 55, 1998; 11 40 %% ,
2004; BLE AFAE, 2007) o PG H LI ok 5 PE R
1 LU R 50, AR A I SR BT 2 1 R 0 i 1 L A
B, AU 5 Sk K s He M AT, 1 38 LARR LB VE FL-A
O - L A T 2 T s b P L g ] B i L
A, KRB B R —a M, R G LA X
ATRARN A3 AR VG 2 Br (BEE 44, 2007) . AL EIRS,
AR AT 43 A A AR S B A H (R et TR e
A BB P - B h e S TR A FIOR U AR A
LLi— i e 30 U g o S TR 2, B AR B 2 R A AL AR i
PEAg A vy . R Y | B R R e el R O

& (Dong et al., 2018)

RECE W RS IS 25046, JoL
AR AL B A S e o R E G B4, 20000 .
WFEIA N, AR BB B RS H AL B B U 43
4B B, 5 4 A3 LLE AR X R, 3 R AT E R 2
e Al AERCE-DY . Bl A R — p AR AR
(DT R P AAR—HT AR -ND o 72 4 iM%
HF b, LAy AR AR AR AR CEURR AR ) 7 ] —
BN BE ] Ff i = S0 AR A, UL R,
{7 AT APGE 6 o AR DXL Al ot S5 AR A 4R A S TR D,
PR T AR B A 3 Ly U Y AR CH TR 45, 1998;
X IR 1999; 5 U7 W14, 20005 545 52 45, 2007; L
BTAE, 2008), HBAET LK, KREGE LW RAET
e A (394~403 Ma), 1 = & it (239~
242 Mad2 K i 3 1Y 8 U R IR AR AR T (B8 F 5 4%
2007) . 3X 2 Y HRARAE TER 1 B B b 530 4k T
T B R 3 L [ R 0 A ) G S — B S B [l AR e
S5 R4 TT 0 e AR I, 9 5 2 3 LLOBE [l B AR
B AR G A T R IR 9 (B8 247 55, 2007) . A,
R E b ) o DL R B 0 A 5E 0 A AR R
A KR EE T2 —(GEE %5, 2007; Huang
et al., 2014; Xiong et al., 2014)

2 KRECHRBE=SLEKEIRIIK

T o ZU (AL 15 AR g AR T, AR RS i URR
T S AR 18 T 0 8 3 SR P R . PRI, DX b R £
(R 25 SR SR 32 B i 2 B A Ah B0 CGEEZS AR 45, 2005)
HAT, AN AR CAB =B LMK AT T KRB
5 TAECEBIENT 45, 1998; B BRAESE | 1999, 2002; 3 J1
45, 2000; 35622 H5 %5, 2005; 7K % K&, 20065 B8 H 2
45 ,2007; Chen et al., 2012, 2015; Zhang et al., 2012;
Huang et al., 2014; Xiong et al., 2014; Xia et al., 2015a,
2015b), #R5— KL #5417 U-Pb 4E#4 1 Nd—Hf [6] fif £
A3 5 AIE 45 7 T (1) 22 THURIE 9 ) AR (R 2D, BESE T IX
16 B H F 9T B JEmE o o, A s BT 5 IXED Sl 30 v R
RS F B AT R A G N AR R N A+
K AL B A +HIE K AL 5 A (BEE 22 %%, 2007; Zhang et al.,
2012; Xiong et al., 2014), HAEAF 16 XA h R IAT
Rt (] B J0 %) 8 K B I € AL AR (2 R AR A 20025 X B
AAE, 2003; 372 6 5, 2005; B R 8 %5, 2013a, 2013b;
Huang et al., 2014), —F0A N AR R A& 1A it A 40—
Frp A AR R A K TR SR 16 T M S 1 (262 Ma), —



98 odb b R NORTHWESTERN GEOLOGY 2023 4F

a >
>= ) R
246427 215+ gudiy ~ - _
1
N ool
: P W
250420

249 £

. 31
239 E%ﬁ
: SERA

243 +1% o

s+ " 241441
244 2 's’ B

171 \ 1

24417 <

64001\ 2424580 . g . 252 #32
236 + 537+ 350 '—‘
\ -

233 401 227 +4'"

>
937 e — 22442
34 + 3

L
0 \ 50 100 km
RN A 22043
q—21x+2l ! Lot
245 2% -
244490 ‘) N - 2 Bhe2 ! 219 3" ‘.- B oo\
Jl543P 2442 i P - 20385 1

13440 223 620

s / . = / 221 21
25128 . = ) F 1 ~ 220 +207

24944

225 + 57 245:+45°

% 1
44 £2°0 AKM 225 +47 21““!‘ 296 00

> _ MBAM = FT ==
v ‘ WY T = ety B ;
L0 =

MR- -~ BEZ N/
4% [wefows [ (57 00 =as [ v—ax I 00
[ B F;”E:ﬁ%ﬂ eEEE  EEieS [ v F e LR

AKM. BT 50 o - B i S R i 5 MBAML AR A% 413 77 LU — 00 & 10 0 s 2 R A
QXM. R B #—5 H IR A R A4l s SQS. IR IELE
1 FRECHFRRZBLEERENTHGE

Fig. 1 Distribution of the Triassic magmatite in the east part of East Kunlun orogeny
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Fig. 3 (a) exg(?) vs. Tpyand (b) fsuma VS. Tpy for Trissic magmatic rocks in the eastern part of East Kunlun orogeny
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Fig. 4 (a) ex(?) and (b) Ty, histograms for Trissic magmatite in the eastern part of East Kunlun orogeny
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Fig. 5 (a) gy(¢) and (b) Tpyc histograms for Triassic magmatite in the eastern part of East Kunlun orogeny
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Fig. 6 (a) exa(?) vs. age, (b) Tpyna VS. age, (¢) eud?) vs. age and (d) Tpumcan vs. age for

Triassic magmatite roccks in the eastern part of East Kunlun orogeny

oL, 2 B LW 5 LT A 52 U5 4 5t Ok 32 (Huang et al.,
2014), IHBBL(226~238 Ma), &, (OB LA
BRI Towean 2%, B ST RFTEY . 1 1)
BB (212~226 Ma), ey OB AE LLIE BE 5 /N, Toweonn M
AR Z(E 6d) . FHTMERRCHRE LK S
Nd 5 Hf [[] 47 Z 20 045 4E (B 6a. 8 60), 4 KR53 KE
i e OF 5Nd<t>ﬁ7£ﬂ£*ﬁ§é‘@, L el O FN exacry W IA)
7 2 L BR 3 b 2R (ep=1.55e4,+1.21) (Vervoort et al.,
201 143 N HRAE, 26 W] Nd—Hf [6)7 & 4H 50 77 16 1IE A
KA A . (B, A D BEIRAF7E Nd-Hf i #
B4, N = B B R T IS 5 Ok A A RN B 32
(A6 B TN D Y | R 2R 2043 FNd R 7 R 41 451
FETEARRRIN G, R 10 Jer D] 8 R I 5 0 Ok B A4
A Nd-HS [F 7 3 415 B 7 H 2 R X AR
By, RIS 3R PR X ) 22 5Pk A0 b e i TR G 3 30
X A% & 77 72 AE X B PE (Huang et al., 2014)

43 FECHFBE=BLMEELMERERAR

Hii A LRRCE I =828 5K 5Kk
T 5 FBAEAE 3 PO Ol RRR IR A S
O G, =& 4 A 5 A Ry A S A 1 PR R T AR
(% BRAESE, 2002; 5K 725 RAE, 2006) . QF—h =&
A6 5 A B B F 7S v 2R 858 (Huang et al., 20145 Li et
al., 2015a, 2015b; Xia et al., 2015a), M =& 1l ¥ K 5 E
A% T Rlf T /R A IS A5 (Wang et al., 2016; T 4 55,
2017, @M =F MR IMEAIAM G, =& 4
AR 5 se Re g Af oA 56 (Liu, 20055 15 & i
85,2015) fHJE, DLk 3R REMS —B0AK: KE
3 L =8 a0 IR A 1 5 v 0 AT i 5 R — Gl e
2R A AR Yy AR SR 2 A b AR /R A 1
WYIMIC, FTA N 8 3 R oL, e T
TR T A LA G i BR

WA AT AR RO AR B =S 0 A K Nd-Hf [A]
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5 28 20 43 B0 R VR AR R AR, B AR R IR LA
AR e R A TR AR L o e N K BN
AE CTpmenar/ Tomeaun s PA TR exg (O <0 Fl g () E IE
TR | (<0 Ry HE—20Hr i AR FRAE W]
VIR, B11(238~252 Ma) &AL 64, () >0, gy, (D
BAER I SN 3, I (226~238 Ma) L g, (1) <0,
exa OB A, W] (201~226 Ma) 5 HLH # 2 (7]
HIRFIECE 6) 0 Nd-HF [R) 3 28 41 733 A8 A R BH, R
B REB WA K FARY 640/ ey (O YR 5 IR
T ) g 7 Ay v S A P 30 M B R 1 A R
It H, ZER YR CTopova/ Tomear ) VAT ARSI N
F, FFAER 2 008 A b 58 R 4 ol oo i ARG IR A I,
ALl oT i ARG IE S B, A i e SRR
T, e L oo ARSI R 3, b oot AR SE IR A o R
AR e b

X Nd—HF [R5 28 8 fh a3 5 PR Se I o R 35
A Z 0 FE AR L S [R] RS B B S IR K £, T
) lf 488 S5 HR T B B FE 1 2 R A T B0 FE AR
SHR (18 ) 38 VAot AR — 3, AT — 2Pk R e A 4 Oy oK
eSS ARE o 9 B3 LA 3 S0 0 ) 348 £ Oy 2, i 9 IS A7 AR
IR AR T B v AR BT 5 (Slab break—off) ' 2
B R Bl e T A4 flan, FLBIRT BE (238~252 Ma),
e OME B A1, &5 Z N IE, WRE R ML T 47 IR 41
53 B IR ZH 53 B STRR AL, AR IR T B R 1Y 5
82 A B AR FH A — B0, 1% R B BRI IR KR
FOERERE N A PR A T AR (RE B AF, 2011,
H ] (226~238 Ma) {6 (< A K 85 A e O1H R LI
K, B U e OME TN e O, TR il 258 T H
A5 S 22, AT Re - W) Al 1 B B e TR A RV AR
AX, XE5REBCH XK =8/ \EILH4H S5 FRH)Z
[i) ffy FE AN 3 5 AR 3 14 32 3 LA s e R O = 8
W =S D (a5, 2012) . RS H &
JE S [ IR 2% A T 48 2 B I A8 TS B B R AR
(220~230 Ma) CiR 3 57 45, 2004) | W = & {1 I 4 1) il
VA 2 1l B A 3 CE K bR 45, 1997) 55— B W3 By
Bt(201~226 Ma), ey (O fH /e OTH (55 f1 . 8 B &
Vi T e ) R B, TR S B T AR AR YR A 43 2 A5 3G T,
A LA S 8 Sy I Al 48 1 DA R/ S0 5 5 3R AR AR
SR e AR BAE TR, HAR R G AR B AR I
W R B BBk R O 4% ‘5D 5 5% (Huang et al., 2014) K
ZONRARHE T i — 2D E R . WS IR R LABT e 35
U s 2 St o A3 0 R B 5T A T R ol b
(238~252 Ma) | A~ FC i He 5 5 35 K b B e 2%l

T8 (226~238 Ma) LA I Rl 4 5 (210~226 Ma)3 >4 i
ALY B AL TR, o — AR AT S AR
AR e s 4 1 Y e SCH T AL R I 5 S
5 Z5ig

(D KR CHRBE =L GHKAEMRIRY 212~252
Ma, ] %] 43~ F (238~252 Ma) . "1 (226~238 Ma) .
Me(212~226 Ma)3 ] . Frr, AF I8 UG (E o 1] 238~
252 Ma, HR WIAAAE 546 A 2 R B Bk B R A8
TR d 18 B8 % T IS €5 0B

(D) KR ECHRBE=BLEGK A e OBIHTAE, K
% H-6.5 ~ -3.0, Nd R AF W (Toyna) KEZH 1.8~
1.0 Ga; 541 4 HE [6 4 2 Bl B ey (OfH IE 7
YAy, ER R, K H-4.5~+2.0, Hf #5855 204F i
(Tomen ) KZH 1.15 ~ 1.55 Ga, Nd—Hf [F] {37 2 4515
KU, RECARBE =&L 5K AWIE Lot 52
W ) TS R 2, AEAE /D T AR A R DT R
Feo MAEMTE S =& Al WO REAR v ST i A 1) AR
P IIAH G

(3) Nd—Hf [AI{3 Z& 20 j, 5 18 2% i 7s FL IR e 40
AETEE 22 BB A e, v 0y 2 50 TR P 3 A 4 1
M AR e YR A B A T iR, S AR S AR =S4
JELARF o 28] ) il 45 P 80 A A U 1 A 3 R TS B — B

Hiff: RIMHBELFTREFEARBEGEZFTHAZL,
VRO St L h RS

2 % L #k (References):

MRE R, 2E5eh, 20 0R, 55 RE G I =& ta KRG
VERT: LAFIS X i B SRR AE B N a3 O] v E M,
2013a, 40(4): 1044-1065.

CHEN Guochao, PEI Xianzhi, LI Ruibao, et al. Late Triassic magma
mixing in the East Kunlun orogenic belt: A case study of Heleg-
ang Xilikete granodiorites[J]. Geology in China, 2013a, 40(4):
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2, 2013b, 87(02): 178-196.
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