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Spatial-Temporal Framework of Shiquanhe-Laguoco-Yongzhu-Jiali Ophiolite
Mélange Zone, Qinghai-Tibet Plateau and Its Tectonic Evolution

Wang Baodi"?, Liu Han"*, Wang Liquan"*, He Juan"*, Wang Dongbing'*, Li Fenqi'*, Wu Zhe"*

1. Chengdu Center of China Geological Survey, Chengdu 610081, China
2. Research Center for Tibetan Plateau Geology, China Geological Survey, Chengdu 610081, China

Abstract: The Shiquanhe-Laguoco-Yongzhu-Jiali ophiolite mélange zone (SYMZ) is located between the Bangongco-Nujiang
suture zone and the Yarlung-Zangbo suture zone in the central Qinghai-Tibet Plateau. The tectonic property of the SYMZ remains
controversial, which restricts the application of archipelagic arc-basin system theory to the evolution of Qinghai-Tibet Plateau.

Based on recent geological survey information, research results and comprehensive data analyses, in this paper, it summarizes the
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geological feature and discusses the tectonic process of the SYMZ. The SYMZ represents an independent ophiolitic mélange zone
dividing the north Lhasa Terrane and central Lhasa Terrane, which is part of the Tethyan archipelagic arc-basin system. The
typical ophiolite mélange suites are distributed in such places as Shiquanhe, Laguoco, Aso, Yongzhu and Kaimeng, and high
precision geochronology data show that the main ocean basin was formed during 178 —160 Ma, which was about 10 Ma later than
the formation of the Bangongco-Nujiang ocean basin (188—162 Ma). The Aso ophiolitic mélange reflects that the SYMZ ocean
basin had existed until 113 Ma. The Jurassic mafic rocks of the SYMZ show the geochemistry characteristics of MORB and IAT,
belonging to the Oceanic Arc and MORB type ophiolites. The Early Cretaceous mafic rocks show both MORB and arc basalt
characters, suggesting they probably formed in the tectonic setting of SSZ, different from the contemporaneous Bangongco-
Nujiang ocean which was influenced by the mantle plume. The Jurassic boninites and bonibasalts series places like Laguoco,
Yongzhu and Kaimeng were found in this study, indicating the intra-oceanic subduction of the SYMZ oceanic slab. Combined all
these new discoveries with regional geological data, the spatial-temporal framework of the SYMZ Tethyan Ocean and its tectonic
evolution history are established. The SYMZ Tethyan Ocean opened and spread in Late Triassic-Early Jurassic, the intra-oceanic
subduction lasted during Middle-Late Jurassic, oceanic slab subduction begun in the Early Cretaceous, and finally ocean basin was
extinct in the late Early Cretaceous. This study provides important geological evidences for understanding the lithosphere evolution
and tectonic process of the Tethyan.

Key words: Shiquanhe-Laguoco-Yongzhu-Jiali ophiolite mélange zone; Bangongco-Nujiang suture zone; intra-oceanic subduction;

SSZ type ophiolite; Tethyan; tectonic evolution; Qinghai-Tibet Plateau; structural geology.
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Fig.1 Tectonic outline of the Qinghai-Tibet Plateau (a) and the Bangongco-Nujiang suture zone and Shiquanhe-lLaguoco-

Yongzhu-Jiali ophiolitic mélange zone in central Tibet, showing zircon U-Pb ages of the major ophiolitic massifs (b)
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Fig.2 Photographs showing the field relations of ophiolitic rocks in the SYMZ in the Shiquanhe (a), L.aguoco (b—c), Aso

(d—e) and Yongzhu (f) areas of central Tibet
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Fig. 3 Cathodoluminescence images showing the internal
structures and concordia plots of representative zir-

con grains from the gabbro of the L.aguoco ophiolite
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Fig.4 Cathodoluminescence images showing the internal structures and concordia plots of representative zircon grains from

the diabase (dyke) (a) and plagiogranite (b) of the Aso ophiolite
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Table 1 Age information of ophiolite in the Shiquanhe-L.aguoco-Y ongzhu-Jiali ophiolite mélange zone
Hi 44 FEREE N A4 (Ma) RS WIReS SCHR K IR
M O A A 193.1+3.2 SHRIMP AT 55, 2006
Wi S5 mf R Chdil) 165.8+1.7 SHRIMP AT A5, 2006
A TN A Ca i) 163.4+0.8 SHRIMP AT A5, 2006
RHAE K A 166.6+2.5 SHRIMP ik E B, 2007
FHEIE R 189.8+1.9 LA-ICPMS BRI ALAE L 2010
N 177.6+3.4 Ar-Ar Wang ez al., 2008
NG 176.0+3.9 Ar-Ar Wang ez al., 2008
PR
WA 172.8+1.8 LA-ICPMS A3
WA 165.4+3.5 LA-ICPMS Yuan et al., 2015
AP A 161.2+2.7 LA-ICPMS Yuan et al., 2015
RHEIE R 164.6+1.6 LA-ICPMS AR TR
- W 128.4+2.6 Ar-Ar ik i A, 2007
- W 124.6+0.6 Ar-Ar K 5884, 2007
HE A A 114.3+1.4 LA-ICPMS Xu et al.,2014
i W CA g 113.4+1.7 LA-ICPMS TR 55, 2019
MR 116.1+1.8 LA-ICPMS TR W55, 2019
W (R 118.9+0.5 LA-ICPMS FNS'S
b BHCAE R 162.341.7 LA-ICPMS e
Ik Bk W 150.6+2.4 LA-ICPMS Zeng et al., 2018
EEN ) AR 178.0+2.9 LA-ICPMS Zhong et al., 2015
15 A 149.7+1.6 LA-ICPMS Zhong et al., 2015
Bl5¢ SREs 218.2+4.6 SHRIMP HEpHESE , 2006

PO % i (Zhang et al., 2014; Wang et al.,
2016) ; /b it MORB U4 & UL T 75 25 b X5 55 P40
1, H A 2R PSR A b, AT BB TR B T RS 22 b 2R
Bi (Liu et al., 2014) , {0 2 B AR AR B8 R Bk . 5 B
W — BT 25 5 TR, SYMZ By 5 1 S il i 4 2
B R ALY A T BT R M X, A A oy R — ]
MORB #4%i 4= 50 R FFAE , [7] B 348 73 FF 5 2 7s HFSEs
AHXF LILEs 7 $ (9 13 o0 R RRAE , AT R JE B TS
7 M PR B (TR 45 45, 2014).
4.4 SYMZHEREM

KT SYMZ Ha) 15 Ja P |, 2 5 AT AR 48 S [7) Hl X
SRR 2% A BB GEAT S TR AT, B4k 4 Fp
(DARFR T — Z b 7 i 9 — i Al 48 o7 Q3 AR 36 4
2006; F 1§ 26 %5 , 2007; Zhu et al., 2011; # &5 4% ,
2014 ; Yuan et al.,2015) 5 (2) BE2N 0 — V1 45 32 3
EW 2 SN R S ) (Matte et al., 19965
Zhang et al.,2014) ; (3) FELS ) — 87188 5715 AN &
e K (Girardeau ez al., 1984 ;Kapp et al., 2003 ;5K
£ A, 2007) ; (4) WG A (B = )1, 20175
Zeng et al.,2018).
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FEAE W L0 22 5, R I, SYMZ A AT fig 2 BE 2 1) —
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CPEA ) — VT BE G Al 0 b A T A 3O AR
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¥ IR (Zhang et al., 2011; Sun er al., 2015; Zeng
etal., 2018) BT B AT, K5/~ SYMZ 4 78 1k
B 20— F 0 TR B 5% B 5 b B 5% i B Y
P v 4> A4k I SYMZ AR W] 8 2 BN 1) — 80T 4%
Al A AL e HEE DR K

WG VAR A AR BR e R 2 A BT AT
Vg TR 0 2 2 )RR AIE T R O ROk B B U A
Pl il R 1 24 i T B — A 00 16 VR A (Zeng et al.,
2018). fif ABFEIN Ky SYMZ 4 3 {32 2 000 km , A
[Fi) by X9 Joit 26 B R 5 M 25 T B T A 3 B 5 Al N 8
— P, BIE R BR R R VE A AL R B
SYMz%mﬂ%xﬁﬁﬁﬁal%l@}%xuﬁ”ﬁﬂit%ﬁ&ﬁ
WP 2 A AR B 5 b B 14 44 15 AL

HRAE iR SYMZ 5 HE/N 5] — R4 IT 48 454 43 A 4%
fiIE % T B BIR B P 2 o A X L K R B AR R 24
FATRE HEA WA LR G H, a1
A3 AT 7S ] AR AR B 43 b X A AH L ik, I TR) A AR
TR I 2 BN R I AR L B
W — VT A AR T BEAE M St 2 Tk B & 4TI,
B 0 L ST — K Bk — g BT A A R A
PR — RV G R IS IE A ARG AR B R L
Hh A AR 3 R e A A — WU 4 5y 2[R R B T 7
o SRR R RV B A T B R AR A (F T
42452008, 2013;Pan et al., 2012) , W ity A AR BE 2
T — A VLA 4 BT DR 1] i T oo 3 5 B80T XIS
AR — & B LA R NI iR 2%
RS RY) BT 2 R BRI — IR A% A ]
ﬁthSYszmﬁk\ﬁﬁ%%,ﬂﬁﬁ%%’éﬂﬁﬁa

N, SYMZ 46K 2280 IX ke /& B DR B
%T@ﬁ*ﬁﬁ&dx&fﬁﬁﬂﬂfﬁ PNLESTPES 4
Wi JO7 O &, o i b B b ) TR R kAR R T
SYMzﬁnTEEEﬁr‘ﬁmﬁmﬁﬂmfﬁ%.,/T

WL EEFIN R SYMZ R HEN ) — T 4% 44 5 M

A VT 5% Gl 2 8] — 2% ST A Mg 2R AR TR A A
AR T HELS ) — RSV £ 307 PR 1 1l RF o ) 5K
J A, o3 A AL B R A b B

5 MR AN — PR —
3 H i A s 7 A

FT SYMZ FPEA W] — RALEE Gl 24 AT
A=W R A LR AN AN (N DN T S e i

e B AR I M T AR AR 2 R b R A 2 B L AR S
B QR M 3 R AR | B SR T — R
Bl — K Bk — 5% TR 75 U B BE A R i T fh A A
50 B=ZEBH-BGIHFRINMB—I K

H B O¢ T SYMZ ¥ 24T I i BR 3 A7 4G o 11 i
AR B 5 XK A 218.244.6 Ma M 5% 0 4%
B3k B WA o A AL R AR IS 222.544.5 Ma LA Kok
TR X B = & R BAR A S g, (H AR R i
IR — PR — A Bk — 5 BRVE AL ) b 24 A 1 [R)
R ] e e = B LR

T AR G i S R R 1 T S TR o 5 A
JRAT I A H e s (U = g (A BIE K ) 2
FERVEW W B B R VEAR R I b Bl s AR 2R,
TR AL Y DR A A R ) G 2 ik B A R T SR
HWAC T R B B R A SR A £
UL LA e 2, O FL A% i 5L A i o4 ok R AR
— 5 AIE B i TR TS R BN 2 BRIk A n 45
2007). 53 ANE R % M HAA 3 A A R — rh = & A 0
RUE IS Bl 38 F A Ry o vy R B T AR
VB 7 (I A 32 25, 2006) . IR I 25 35 IA R BE % L
BEN T — S8 VL AR B 300 RV 1) g E — 25 R T O
F— v = I I 9 DA XD B 40 R i (D i B ) b
GRS R AT TR 9k WG Y A B
:%ﬂiﬂj‘ﬁﬁ XD G 7 & 9IS v b3 v SR i — 7 2R
B — KK — R R 2 W SR T — B — Ok
Tk — 5% BN I) 5 A TF iR 8 A (& 14a) . 74k 2 i Ak
B J8AT VLAY AR vh I 980T BT LA e A AR R Y
SR TG B A SYMZ VE a4k 24 5k, Il R I b
DX Mt WO A 2 PSR R T B A I 2 A
WY W (& 14b).
5.2 H—RELRTHE RS

R X SYMZ 1 B 40 8 2 L K Hh 5 A7 AR 2% i
Hi R A 22 B B 20 BT, SYMZ LR K PR AR o [ B
M=, 0 S R 2 A 2 I A TR kR
L 5% 55 b A U1 S A () AT A AL A, AL G AT

K R — 5E AR
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Fig.14  Schematic illustration of the evolution of the Shiquanhe-IL.aguoco-Yongzhu-Jiali ophiolite mélange zone (SYSZ)
% Pan ez al.(2012) F1 Wang et al.(2016) &2

MR AR KR B S SR A R SYMZ 3
PR B AR b 2 O A AR AR AR e R A T A
170~160 Ma zZ 18] (& 1b, % 1), By st Al LA A of —
Mo ok %t SYMZ ¥ & & A 1 i W P AR (&
14c).

WGk Y, SYMZ VR AR R AR R R AR
24k 5 — O A B PRI ) AN R M R U0, 1 I Bl
AT D P 5 AR 5 AR MRS IR 5 SO R o
A b A P A R RN IS ok BRSO OO
i ) 9 e il O R AR T A MORB-like i 43
PRI X BA — MR A S A, BT shoAl v = s
P14 T A K R 1 5 I AR 55, X 26 5 A1 5 i LREE V%
A JE 3 LILE 38 20 6 5 0 5 40, UK T/ V el
& % LILEs (45 %1J& Th) . 5 #it HFSEs X %] F i
BN-MORB &A1 . B 7 , 7 o 42 R B8 7K T 18 1 3 44
TR 7 40 M i L Ak 0 i, S SR SR A ik R R
RS E TSI BRI L S S ok D QUL it
PR BRI B SYMZ R I PR A A A R UL
WA T Ak 2 & A= 7% 22 0 A0 vh /R L A6 1 b B R
TS I SR LA IR BRE R4S il ok L Sk R
fiE, B Bt 5 3 B AR A, O B 4E LILEs ifii 5 #t HE-

SEs. JE B LA B R4S A 38 N KA (161.2 Ma) b R 3R
B9 RBR E B R (Yuan ez al., 2015) , B J5 5 9K 1L
TER AR R T REIRE .
53 BERZEHHEHIERK

SYMZ N 5 Ko 9 A wg f& %7 v i 3 — Ry
TR 0 5 D AN B G R S A R AE
B RS R — LA AR K il AR R g e e b 2
1200 A0 LR S D) SRR LA AR R A A
W E BN B SYMZ W A R ) R b i (B 2
&, 20055 K o5 L4, 2008 5 JE i 5k 45, 2009 5 {8
45,2011) (& 14d). Ak 78 SYMZ B B 2% g 4 1
e R B A 119~113 Ma 500 i 9 A 6 il 5L
PEA BB SYMZ Hh BE7E 113 Ma A5 A F 0/ ol 14 Uk
B SR AR PE A — ELAEAE
54 BREMREBFRAET

SYMZ At AU HE 23 8] — 8 V0 p 32 7 7 2 1)l &
G i ARV 2R A ¥ E N A A TR
F 2 (140~130 Ma) , 7 5% — 98 3 M e & A= 9 —
i 29 il 38, T KF 22 J5 120~110 Ma ¥ 5 i F% Sy 5000
el il 0 Ay J5E 1140 A ] R R U s il 5 T) B 1 A AL
BBl T 5 B AS B8 K JLAE Ry 48 7R T 7 A7 A 1 1
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BEYE (Zhu et al., 2016). 4 A T W %
) 35 K L 2 R B A B A MR R T HEA
W — VT FE DI TH 2%, 0 S I8 i M B 55 b7 5% i Bk
A4 Rilf 45 7 B O FF 46 (Yin and Harrison., 2000; 7%
42 20065 Zhu et al., 2009) , M V5 2 2% & NN
110 MaZe £ v S AR 6 BE — RVE IR A A (R
% %, 2006 ; Fan et al., 2014a, 2014b; Wang
et al., 2016). e LR 7% A 1Y Lt RO &, I 5%
W — gk B — 5% R b gk IR AR A b RN I AR R N
~113 Ma, I BE2A W] — V188 &4 h i ~102 Ma,
L e T SYMZ ¥ 45 0 A A I ) 2 g LT BE A
W — VT

AU P % R e 1 R R 5 ] R BF 5
TR N2 2 Hh X M S i (~80 Ma) # I
(H AR IR EE, 2009 ; 5K ) R4, 2014) 5 1l 45 4 X 35 A
W 104 Maf@ A A (Wuetal., 2015); H £ H X 101~
84 Ma ¥R ik 7 i 48 i 77 (Liu ez al., 2014 ;5K ] &5,
20145 & HE 4R, 2015) s 3k b FL b X 94~88 Ma fE ixj [N
KB4 (TR 3645 ,2013; Chen ez al., 2015). X 46 4%
A B BN N T R T R R A A 5 BR B i i
SYMZ s BE AN ] — BT A e o H ok st e
Z A (K 14e) . B F N EEAS T ACHL B s /N T
110 Ma % 5 3 R BT 3, A 45 i $L BT A B4R
L IEJE SYMZ R 8 37 v 2 A 5 J5 AL h B b e A e
P 5% b B lf J5E 2k B bR JE — 5 R T B B A R Y 5
B 729 (Qu et al., 2012; Cheng et al., 2015).

A NUUR I A ok &, P e b JE i &
P B s 22 WL R i e i okl — T RAE R Y
NRKT R MEARS RO EHRRR A ST
PR b 2 0 AR BE AN B 5 7E RS e DL T B R IR AL
ARHB Iy 5 — W R B4 IR I A IR i U R
Jo A A A AR R A AR Y R L AR
T[N A A M B R Bl 5 e SRR 2% A =2 TR A
ERBEG . FHERSRY RMERNESTE
B AR Hh B b b B 48 DX A5 H 1 BT AR TE
Ja T DM A BN A IR R % X AR R S R
RAET — W ER B T 285 S KL de , vl e 5 SYMZ
FRAR TR P A A OGN L2E F A SYMZ B 2R
P 65 HoF 1] Sy B SR AT

6 45ie

(LYW — B SRf — Ak — 7 B R A
5 B W1 — 26 VT B 4 AT ) — e SO

SRAL TR 2R A e AU B B 5 B s B Sy
R, — RIVERA G BRI EE R E IR
h 178~160 Ma, 7£ Bl 28 — 77 5k BV 4 — B Fr 22 3
113 Ma.

(2)SYMZ &% 2 Hedtk 75 5% i A MORB A4l
TAT A (1 M ER Ak 1 B, 48 7R HOB 7 N
SRR s S 5 A R I v 1 R 1 TR B L 1 S A
H MORB #1 k113823 18U 5 1, 48 78 HAR 7]
RETE BT SSZ W #4  AAB% , AN 7] T[] s 0 8 20 08 —
TRV AR 2 07 32 b 05 e R o515 ) ) 9 A O

(3)FERLA A L TR PS5 Il DX H RO 3 %
R WL RG] SYMZ PR Tk B R TR
TSR, 5 AR o I O s ) SRy e R

(4) W0 SR — Fir SR A5 — 7k Bk — 5 BRAR IR S R &2
i T =&t — RARP R — ik b — 1%
P 2t PO ORF ol B P O e T RN R g R
W T T DA I B o T A A

B AL BERSERIRY, PERAAS
B R AR AE PO EFEEFRTARLRT T4 &
W, FHEEHHETT SRAAGTH2EFHER
BB T S 2N E LA, —
It B .
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