o543 3% 5 4
2023 4F 12 H

Vol. 43 No. 4

05 R R T b R Sedimentary Geology and Tethyan Geology
Dec. 2023

i i, BRAE, RAES, A, 2023, VU S SR ol i R AR ot 3 JEE T oo R— 1k B LM IS5 S KR 1 LA-ICP-MS
B U-Pb SEEN BRI, TUR SRR MR, 43(4): 734—746. doi: 10.19826/j.cnki.1009-3850.2021.08010

LU L, QIAN C, ZHAO Z, et al., 2023. Neoproterozoic-Jurassic Tectonic-Magmatic Events of the Metamorphic
Basement in the Nyainrong Microcontinent of Tibet: Implications from Zircon LA-ICP-MS Geochronology[J]. Sedi-
mentary Geology and Tethyan Geology, 43(4): 734—746. doi: 10.19826/j.cnki.1009-3850.2021.08010

B 8l ) 1

AR MMERTRERTI o —%hTCHE-ERE
. kB LA-ICP-MS {64 U-Pb EEH B

%, &2, & B, gt

(1. YRBHIMYE KZE A, L7 TP 110034: 2. ARZFEHARIL T A EAE SELksE, L7 L
110034; 3. JLMHMER P=HF 5T, 27 JLF 110000; 4. FEMFERERE, dJba0 100037)

WE: AXKBEZRREFETRERTERKEHAT T FHANERFHR, BT LAICP-MS %5 U-Pb I 4 3K 5 1 F 4 4
2 4 Bk 502.8+1.2 Ma., 532.7+3.4 Ma. 833.2+2.8 Ma. 734.8+3.3 Ma. 495.3+1.7 Ma. 496.6+2.0 Ma. 495.1+1.2 Ma.
803.8+2.8 Ma, 811.7+2.8 Ma. F& L A MEEA U-Pb MEFHKELE R LI, TRMEHRT RERFERKRENESR U-Pb
ER AT LA A ZH: 830~730 Ma. 580~470 Ma. 185~160 Ma, WHRZHEME T RERNF TER—4ELE)HT =
Mg R ES, RZHHEFHLALETH OEREY. I RBH—F 4R, F—FhRFM., BEWAHRLE
B, AAZERMGERGEEF LERNER, FEFTPuRIEBAGHERE, THLERBH P EARHNLETZ
F—FEAERMEES, B THRIL, THEAW-RILETMARAFEXANTE, TRERZAETE—FhRIMNEHRIE
A 0 2 AR AL

* B R EHEMMER; EAKE; S5 UPb AW e R—thPE; TREE

FERES: P597.3 XRKFRIRES: A

Neoproterozoic-Jurassic Tectonic-Magmatic Events of the Metamorphic
Basement in the Nyainrong Microcontinent of Tibet: Implications from Zircon
LA-ICP-MS Geochronology

LU Lu"’, QIAN Cheng’, ZHAO Zhen', WU Zhenhan'

(1. Paleontological College of Shenyang Normal University, Shenyang 110034, China; 2. Key Laboratory of Evolution of Past
Life in Northeast Asia, Ministry of Natural Resources, Shenyang 110034, China; 3. Shenyang Institute of Geology and Mineral
Resources, Shenyang 110000, China; 4. Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: In order to further research the Nyainrong microcontinent and the regional geological conditions of the Tibet Plateau, this
paper systematically studied the geochronology of orthogneisses from the Nyainrong microcontinent in Tibet. We obtained the zircon

U-Pb ages of nine samples by LA-ICP-MS, which were 502.8+1.2 Ma, 532.7+3.4 Ma, 833.242.8 Ma, 734.843.3 Ma, 495.3+1.7 Ma,
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496.6+2.0 Ma, 495.1+1.2 Ma, 803.8+2.8 Ma, 811.7+2.8 Ma. To analyze these age results, we could divide these ages into three

groups: 830-730 Ma, 580-470 Ma, 185-160 Ma. It concludes that the metamorphic basement of Nyainrong microcontinent underwent

three tectonic-magmatic events which occurred in the early Neoproterozoic, the late Neoproterozoic to the early Paleozoic, and the

early-middle Jurassic. Combined with previous studies, it suggests that the Nyainrong microcontinent has Neoproterozoic basement

and occurred the breakup of the Rodinia Supercontinent. The metamorphic basement underwent Pan-African and early Paleozoic

tectonic events. Then it underwent early-middle Jurassic magmatic-metamorphic events which were related to the Bangong-Nujiang

suture zone subduction and closure.
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Fig. 1 Geological sketch map of the Tibet Plateau (a)(modified from Wu et al., 2009) and the geological map of Nyainrong

microcontinent(b)(modified from the 1:250,000 scale geological maps from Amdo and Nagqu)
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Fig. 2 Field photographs and micrographs of gneisses from Nyainrong block
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Table 1 The list of age samples from the basement of Nyainrong block
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Fig.3 CL images of the gneisses from Nyainrong block
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Fig. 4 Zircon U-Pb concordia diagrams of gneisses from Nyainrong block
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(5)B62(4L 4 JiT Jr J§K )« fifi | LA-MC-ICP-
MS AR Ty R HZ A R S 1 23 JIUES A 1Y 23 AN
MEAT T U-Pb [A 28 47, M2 2 (B3 1) &8
7N, BRT17, 23 S AR, A 21 AN S B AT



VU 2 2 fol oty bR R TR 70 ol AR B DA T — 5 Rk SR [ LA-ICP-MS 47 U-Pb /2 4F

2023 4F-(4)

ISR 741

il £k Lo AR IT I AT £k (& 4e), EATTAYPL/ U
I 4F WA 7E 487.842.4 Ma 5 501.243.1 Ma Z ],
PAU AR W 1IN A - B {8 Ry 495.3£1.7 Ma, fE:
RTIRAE AT IR 2350 50
pp/ U AR #A S 180.2+2.0 Ma, H: Th/U H(H
FEE A7 B A& 6 AR 38 B T 85 A Sk A8 S5 A A,
PA] I 3 — A % 1T e AR 3R T A6 i BT R R T &
iR RAEH . 17 S 856 Bon T A Pb £ R
FRAIE

(6)B72(4E 54 i bk ): £ HoA AR Rt
21 BB A VAT T 200, JEIK T 24 A4S0 6, DU
AL ULREER 1, WEIRZE AT UL, 16 AT S5 A7 T
I 28 s 40 30T 1 AR 28 ([ 46), BT °Pb/ U
FMAERAAE 490.9+3.2 Ma 5 502.9+7.1 Ma Z [A], H:
P/ U AR BN BT {8 R 496.6+2.0 Ma, {3
TR RA A P EAE ST B g R

(7)B80-1(4£ i< J51 v bk v )= X% A A i 1Y
21 T A Y 24 DS HEAT T 854 U-Pb [l 2 &
A, B EE AL LR R 1o Bl SR, 18 AN A s
T8 R0 M 2 b sAR I B A L (18] 4g), EATHY
2pb/ U 2 AF 1 7E 490.3+4.4 Ma 5 503.6+14.3
Ma Z [i1], H*"Pb/*"U 4F % i A 25 {E R 495.1+
1.2 Ma, {03 T HJF A T8 T e 58 it . A
Ha 1S5 0 A5 R AR R B, HPCPLATU 3 AR I R
1815.244.7 Ma, .55 1 J5 A JE ik 72 v 4 3 [l e
AR B

(8)B162(FE 54 5T 1 bR ) : BERRFE S P 19 J01
BEABY 20 AN ST T 85 A U-Pb R 2 847,

120

Pt RULREER 1. 547 U-Pb Rl RAE R 114
T g AR R 2R b AR AT i A £ (1 4h), &
TR °Pb/ U K T4 W 7E 795.6£14.8 Ma &5 807.6+
6.6 Ma = [i] , H:*Pb/”*U 4F #& 1Y in AL 44 14 K
803.8+2.8 Ma, fU3R 1 Fr JfRA I 85 A i 485
i, U BH AT R F B A . Ho 18 5 A
FI°Pb/ U 1Y F T AF I N 173.9£1.7 Ma, 18R & 4=
A5 A AR .

(9)B163 (e = IN KT bR ) : X% s i
17 Wik A1 1 25 AN AR AT T #5410 U-Pb R 258
AF, B gl R LR 1o MR T LIRS Ak
P2 — 2 11 A D0 57 TR A il 48 s 4R 3T
Al R (A 4i-1), B A1 892 P/ U 2 1 A 8 E
803.0£4.3 Ma 5 816.0+6.7 Ma Z [i], H:*Pb/**U 4E
W B IR 28 811.7+2.8 Ma, 1R T H fE A 5
T ES A S SRS, UGB LR BT A A
Ty — 2 8 AN I A5 A R A R 2 s AR AT IR A 2k
(&l 4i-2), X HHE A CL B Bon H k& HHEW
AT A5 K, R KR R A, B TP PHAU R
[f] 4F 3 7E 174.4£0.9 Ma 5 179.5+1.1 Ma 2 [ii], H
P/ U ARE B IMACEY(E R 177.541.0 Ma, 1%
TR R & A — A s sh A, HOE R+
WARBE, BEL T 2 SR 3 S Ak R B £,
2°pb/PU KRR 1759.8+10.0 Ma 11 247.1
+9.2 Ma, 1 5% T J5 A T8 it A2 v 4l 36 A A AR %
1=

Zidy R R A U-Pb AR RE 25 5 & B,
SRl R B AT U-Pb 4RI BT LAY
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Fig. 5 The frequency histogram of zircon U-Pb dating of gneisses from Nyainrong block
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—=#{. 830~730 Ma, 580~470 Ma, 185~160 Ma, 7
R ES A U-Pb A543 4 L (& 5) i i 3L T = AM4E
W5 I, 43 9 4 768.9 Ma, 491.7 Ma, 170.5 Ma, |-
RO AT RN, R AR BT 8 T T — AN ]
) I A =, X = WPA KMl Ao ) R
TRoT AR T A — R AR R—
k% i,
5 g
5.1 FRMBERT RE KKK ATHE

AR S 3% B R A B N AE R BB A U-
Pb E4F, 15 T 811.7+2.8 Ma(FE5 B163) . 803.8+2.8
Ma(FE i B162). 766.3+£3.7 Ma il 833.2+2.8(FF f
B42)Ma, 734.8+3.3 Ma(FE i B61-1) To M 4E %, #5
41 CL EM& Je H Th/U HfH B, ik et 41 A 3K
B, ARER T A IS5 AR, R W] R b A 7
oot AR R AR S . WA (2012) 7R %50
LRGP AL 5 BT 7 B Th L3R 15 T 819.64£5.2 Ma
Y 4F #%; Guynn et al.(2012) X} % £ H#b X 1F A ik
w3 AT T A U-Ph AR AR IR, R AR R 1S T
920~820 Ma [ —ZHAF- 1%, I 52 1 3% 21 47 % 75 6
1o A R AR R I BRI AE Y . X BB A I AR
353 2 W 32 SR Tl il B3t 3t & 550 oGt AR R I 0 2 K

o B, B 3 JE WA KBt e K2 720 Ma /2
R T RIPE T 24 R (REFA4ESE, 2004),
Acharyyn et al.(2000) 45 ), 7558 = [ AF 2 i Jé
A R il g — 3843, Ty i 3L B 5 B R Rl AR R
FINE K Bt AR AR o A S 1o o 3% 2 i e P9 1E R
8 AT U-Pb AR, 3575 1 M\ 766.3+3.7 Ma |
833.2+2.8 Ma i Pb/*"U 4F I 5 d . Hovr, 9 M HE
i 8547 U-Pb 2048 A7 7E — 1> 830~730 Ma [ 4 1%
2, X BLAR WS 5 B i S VR A Bt S A A s PR AR —
H, AR T X e R Rl R R A D R
BV PASE(2012) | S BB SE (2014) A S 2R i e
R R T A I R B i JE R K
FEAT I B 7= 45 VF AR BR A (2005) 76X B Sy har Al X
AR LR AR 2= ST Th 3R T 869~835 Ma Y4
1%, I35 B RO AR E 2 3 e S A — B
a3 J3 b, FERLEEHb R P 88 1T R b AR
A Z A5 T 748+8 Ma Fll 78749 Ma [HAEI (
FHIE TS, 2003), 15 B 2 JE S0 K i (9 24 R 7E
T e SR S B 2 o PRI, S0 SR BT A

pINLE AN EZY T i DR 4 NG ENES (1
52 EnRfEHZIE—BHERMESHNTTHE

WFoE 2, 2 Aki2 8h B4 kA= F X ELA KB
PN 38 ki B 22 ) i — 2R 5 il 4 1 1LA2 B, R BR 7R
570~520 Ma(Meert et al., 2003; Cawood and Buchan,
2007), HFZ 0 B AR Y, e AR sz iz AR
HFm b IX 2 — (PR B4, 2005) o BFGE BT R}
FH, B RAEHLIX (529~512 Ma, V5545, 2005) .
$i7 5% Hi B (550 Ma, Kapp et al., 2005) . & 45 /\ 1 Hb
[X (526~519 Ma, Z= A4 %%, 2008) ) iZ 7 1E 12 Ak ia 5l
M a Kl sk o ARG, K15 T 532.743.4 Ma
(FE 5 B3 g A U-Pb 4R, [ BT 5E X 9 4~ 1E
R 8547 U-Pb A 5 HPAE7E 580~520 Ma 22 [H] 1)
RIS, R IAEE (2005 ) 76 B 2 i b Y A0 78 T
ARG T 515+14 Ma BYAFIE, 33X SEAF I 55 s W 41
5z A iz sh i AW 6, 26033 SR it s
FEIZAEFAFIIE SR, JB T X LR fti i —38 40

i i X B R f b B Y IE F RS B A1 U-Pb 24T,
] B s 38 45 T 502.8+1.2 Ma(FE iy B19) . 495.3+
1.7 Ma(#Ei B62) . 496.6+2.0 Ma(FEN: B72) . 495.1+
1.2 Ma(F i B80-1) [4 A1 U-Pb 4R 4 die, HIE A%
AR i JE R thE— L B Bl 2 B S o f i e AE
AR — WA R0 sh . i B AE (2010) .
Guyyn et al. (2012) 37 1% X /Y 1E 7 BCA 5 A U-
Pb i AR H AR AS BB T 119 285 it A%

T 98 25 SR CO LA L X, PR LA S5 I
PG X, FFEUHE T 500~460 Ma i 4F
14 (Kapp et al., 2000; K& 48, 2007; B 175 45,
2010; E B 55, 2011; Pullen et al., 2011; Guyyn et
al., 2012; Zhu et al., 2012; 4 50 i %5, 2012; HEH
8, 20125 R E, 20125 XIRFESE, 2012), ik SL4F
W4 B S /N T XD BL 9 R BT st PR A AR AR AR, LAAE
KEBFHE MR NZAEE LB ARl %,
Cawood et al.(2007) 48 1, 745 . PAIXI LA PF & 2 )5,
TR T U XD BN R i 10 % % A 8 A IR e, 52
IV Y B i e A A 3R 1 R M e | i R S
Hi A BRI G A=, TR T SR R A LA . BRI
ZAN, EIRAE AR AR TEATE R H 2 2 A5 R
N, BREE R R AC S AE e A AR R IR A R 0, JF
6 XA 5 3 0 1T B 5 TR RR AR v 52 AR AR
FHA = (Cawood et al., 2007) . FFiiFoR Rl 36,
TEWT A X B R B b B i 2k iy + B 3L 4 BT b X
[ B A7 7F FE R 40— B P 20 1) 4F J% 12 5% (Gessner et



VU 2 2 fol oty bR R TR 70 ol AR B DA T — 5 Rk SR [ LA-ICP-MS 47 U-Pb /2 4F

2023 4F-(4)

ISR 743

o 412

\/ : £
AQV=1
t

EIE

g

KF

6 HHHRETKFLGHE RAXFTHMBNES
#E (HR3#E Cawood et al., 2007; Zhu et al., 2012 £

Fig. 6 Reconstruction of the India-Australia proto-
Tethyan margin (modified from Cawood et al., 2007; Zhu et
al., 2012)

al., 2004; Cawood et al, 2007; Hassanzadeh et al.,
2008; Guyyn et al., 2012; Zhu et al., 2012), £ X FL4H
R R, AU HB A S A 4 30 3 ) v 45 o, ZEX] B0
YURBERA LR ITE I T — R IV LRI IR

A AR IR — R R B B A U-Pb 4F i
B /N Tz AR L SRR, 52258 W LA K
AT B TR AR G o BTN IIBIFGEEE Y, SR o it e
76t A= AR R B . SE W8 e — A T X FL
R B AL EB I 2 (K] 6), 73 41, 4E# X5 X
T AEARIE F R BT A T 1 MR A 2% 43 B 25 R 3R A,
R B TR BRI Y S BUAE i, JE TRl
BIAE R A (Luetal., 2014) . A AMFFEHES, 7EZ56
$or AL 3t LR S 8 v, B R DR 1Y b 2 A7 A €
2l — BB 2R ) KN XIRARTE | M e A il A S A
5 A 35 5 (Zhu et al, 2012; 5KPE I 45, 2008), 4
IR, A AT BT X A R i A
DL S 3R Ak 2 R i 3 W S5 S A el Bl i BRI 42
3 i Bty AR AR SR 5 DR R ST 5 1] X RO A
Bt 6 i v 5 1 LR A 6.
53 BRMMERE—FHGRSHERENSTRME
ATt

M FEIX 9 AN IE F R DU AR A o b 35 3 A7 7R

185~160 Ma YA, 7E 4% £ 4F % 4 5 53 A1 107 &
(& 5), HIE(EAEE K 170.5 Ma, 7 185~160 Ma
U TR A B AR W B 5 0 R — SRy 72 o A
B A1, H Th/U 722 £k 3 [l 7E 0.01~0.07, 25/ T 0.1,
HAE CL EIMG i 38 nT W A= A8 s A 315 ) — 2%
g S R B A, H Th/U 28 46 75 BB 7E 0.12~4.63,
H k&M% 0 5E G, 3= W 5o b B 7E
185~160 Ma f£7E 4 K 1% 2 F1 A2 i /E A1 . Guynn et
al. (2006) 7F 52 7 s fiti e N K15 T 185 ~170 Ma 1Y
B U-Pb 4RI 1 165 Ma 1 Ar-Ar 4E %, IF48 X
SOAR SRR T PR E 22 0 5 I Sl R A8 A & AR
B B, 5B F 9T 6 BH, Xie et al. (2014) 78 B 5 1%
R IE B R A T3R5 T 176~166 Ma Y Ar-Ar 4Eii%,
P 0 L R T R A AE R 22 ) AR AR .

WEFTIN N, BEON W — A8V 4 A5 2 A R v 1]
G BB BR R B B0k 2 — R 4 (Yin and
Harrison, 2000; 7 FE 355, 2004; B4 [E 22 45, 2004; K
Fii B4, 2004; 5LE 2F 5, 2005; /5 E A5, 2006; H
T IHESE, 2011), X 5 Lo Tl fli B 185~160 Ma %
A SR T F A AR B A — 2, S 4b, sRIB A
(2010) 7E S o bl e oy & B0 T s R RRORL s, i 1
A 2E B B VR FHAESE, B T s e
JRRALATE BB B 7B, 148 R BE A -
RITEEA WA, R, o] DAERra o2 X pk
B I F A NS B 5 HE A ATV A
. S AR E R R .

6 it

(1) i LA-ICP-MS #5417 U-Pb Ml 4E, 315 T
e R Tl Bl B AR B BL I TP OE R R AR, L5 R4y
Wk 502.8+1.2 Ma, 532.7+3.4 Ma, 833.2+2.8 Ma,
734.8+3.3 Ma, 495.3+1.7 Ma, 496.6+2.0 Ma, 495.1+
1.2 Ma, 803.8+2.8 Ma, 811.7+2.8 Ma.

(2)Z54G LR B WA 85 A U-Pb A 504 25 21
RIN, et AR R M e A — R P al 4
I T IR A R, X = A 1 4 )
A TR T AR B oot A — R A AR
e AL

(3)ZEE SR ST IX X Bt DA B 2t b
YAEAER e AR LS, IR 1 % il J@ W KBt
() ZLfE, T oot AR I — b A AR I R A Tz
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