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Abstract The Sinian-Early Cambrian Akaz greenschists ( metavolcanic rocks) of West Kunlun, NW China was metamorphosed
from mafic to andesitic rocks. They contain low to intermediate Si0,(42.3% ~ 64.7% ), MgO (2.69% ~7.54% ) and have wide
range of TiO, (0.94% ~3.05% ) and Fe,0,,(7.64% ~18.47% ) contents, indicating a basaltic to andesitic protolith. These rocks
possess high HFSE (e. g. Nb, Ta, Zr, Hf, Ti), REE ( T REE = ~ 407 pg/g) and Th ( ~ 16 pg/g) contents, and are
characterized by relatively high Ti/Y (183 ~673), Th/Yb (0.6 ~2.8) and low Hi/Ta (1.6 ~8.6) ratics. They are relatively
LREE-enriched (La/Yb = 5.4 ~20), and except for two samples characterized by positive Nb-anomalies, most samples show variable
negative Nb-anomalies (Nb/Nb* = ~0.2) and exhibit transitional characteristics between within-plate and subduction-related
basalts. The subduction-related characteristics preclude oceanic platean, oceanic island and within-plate seamount basalts as the
protolith; while their within-plate characteristics, together with the existence of positive Nb-anomaly samples, suggest that the
metavolcanic rocks were not produced in destructive settings (island arc or active continental margin). In particular, their relatively
high Gd/Yb ratios (1.4 ~3.2) distinguish clearly these rocks from island-arc tholeiites, and their relatively high Zr/Y (3.1 ~12),
Ta/Yb (0.27 ~0.73) and relatively low Zr/Nb (mostly less than 12) are of strong continental within-plate characteristics, suggesting
that the protolith of the greenschist was continental rift-related basalts probably contaminated by continental crust materials during their
ascent. This indicates that the Akaz metavolcanic rocks were originally formed in a continental rift environment. The Akaz metavolcanic
rocks, in combination with approximately coeval within-plate volcanic rocks in East Kunlun and North Qilian, suggest that the rifting of
Tarim from Gondwana most likely occurred in Sinian or Early Cambrian. Based on this study and previous work, an amended model is
proposed to interpret the Sinian to Early Paleozoic tectonic evolution of West Kunlun.

Key words West Kunlun, Tarim, Gondwana, Greenschist, Seamount, Continental rift, Crustal contamination
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Fig. 1 Major tectonic units of NW Tibetan Plateau
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Chondrite normalized REE pattcrns of the Akaz

( Chondrite data from Taylor and Melennan, 1985)
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(0.94% ) M P,0,(0.08% ) & ik, fHIS7EEME, B4 REE
1 HFSE & BACLAYREA (GST M 18) I B 1089 Nb 5%
(Nb/Nb™ =1.2) ([E 5,4 1),

6 Wi

6.1 FI-FRIXRTERA USRS EM

B = T I 52 K 1 T 3 43 B Ay b 81 5 11 Si0,
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Fig.5 Primitive mantle normalized trace element patterns
of the Akaz metavolcanic rocks

( Primitive mantle, E-MORB and OIB data from Sun and
McDonough, 1989)
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R Z A, i Mg' - Ti0, % R B b 4k 25O R
R ARSI XA X (E 6b) . XLk i B4 8 XK
B9 Cr(77.3 ~238 pg/g) MINi(28.6 ~72.3 pg/e) & i BR
HE RO R RRE AR,
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¥ 35 437 & ( Wilson, 1989 ; Flower, 1991 , Floyd, 1991; Sunders
and Tarney, 1991) AR KL AR R B P 20 Nb/Y
FEART AT 5 (%) Th f HESE 3% (41:Nb, Ta, Zr, HI, Ti #I
V) RUIEIECE AT RE A B — M AR | AR Rk
P B ER L2 2 1 7% R A TAR o9 A e A e B e 2
IR EHEARAE - B R Y S 37 T K & B (42 Ti U ND,
Ta) IR A TVY (28T 350) MG HE Tal 2500 T 5)
FUAR T X S R 3 25 LT R P 2 3824 ( Condie, 1989)
55— i, ROA PR H AR 09 Th/NB(0. 1 ~ 1.3) , La/Nb
(0.9~2.5)Fl Th/Yb(0.5 ~3.9) L2 B 75 i 5 59l 48
A7 RYFRAE . 327 ) B EL AT PR L L 9 R Mk 45 1F 19
LR A I 5 Fh i B Y o B T 30 51 11 2K 18 — 3500 1) 5 %
R AEZe-Ze/Y H B E F ( Pearce and Cann , 1973) BTk
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(b) Mg* Vs. TiO, correlation diagram ( after lightfoot ,1993)
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Tectonic discrimination diagram for the Akaz
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Data of continental flood basalts and island arc tholeiitic basalls

from the database of GEOROC ,MPI fiir Chemie

W KA EFMANEN Zi/Y (3.1 ~12); Ta/Yb(0.27
~0.73) #UIEH Zr/Nb HE (R ZCT 12), @R H IR K
FEFEGPE (21,18 Th) o PR 3R S UL B BLAR P9 0 A i
et P R A ER 1k 2 FR AL HERR 1V N 5 I X R AR B
FHGEIRE LA R RE AT RE M R A sl B
FT—NED KGR %, 80 B G5 R G 1 K R
WAHARZRE, SHINHZRAMLL, KEREZRE
BEFEMBENER /0% (A1 &8 Gd/Yb ) (Ardnt,
NGBS . 7 G/ Yb-Gd XRE L (E8) BRI S0, & &
B HERGS-INAN HAREYRE T HREERE
KA X, RPRIFA TR 3R RAYRIRRK
RN Z#HE . PSS (GS-T7 1 GS-18) B B fikey LREE
M Th R EMHEHIEND T8 (ES) AIRERER T RIE
REER/NERKAN. TETERNE, Hdh -
(GS-19) MY Si0, HHEE ik 64.7% , BRAETEA M@ MR gt
) S AT L A WA B A9 SIO, & AR ME PR i 72 47 TR e Sk it
B, ATHZEREZ RO ERERBAH X IE® W
SiO, &g HMHARE R BT RER B T ZR A RS A A HE R
RPN,

HIF R RIS S 2Bl A R e LS 5/ bl
AR BT ok LAY B S T BETE AT R N S ER
K i KRS U RE A 2 80A E08 vl B2 U RE 24 R
PR AR ZHTE 5 S s U WA TE7E % A 8 i 25 06
BLFETURVE BB 43 AL L 2R A 4% RN AR BE R 240 3500
K R KL ER 41 240 800 KL X — IR i) F
PR R B R X R 5 R B W Deccan Hl Siberian

73

( Mahoney, 1988 ; Zolotukhin and Al'mukhamedov, 1988) , 2 8H
B ORI AR R KL A A A R AL T — 5 KRR
B MR, ER T PG A SE LM SR R B R A
R YRR (20 850 K) T RME A Z L O HR
AU 21 R B A R — 2 R OB BT — A K
EEELEN 2

7 HEEX

7.1 WEBRAEREMSBHEGHA

i TR BLAT S R GE B 308 X L B R
LR G Mg bR SR kR - MEER
i RN EL R C MR A AR AR A B B
EEARTEST & HIRER BT RAURRUE K LA B R P i
Eul R B T I BRI BN AR A o R A R
PR W B B R S G 22 R IR FU A KB B — BB 4, SR T X
FHE R TIRIE B M AR e A EARRIAL 3
DEENNX —HEFE R EAEF TEI Y, 5 Rodinia #
JHE AR (Li et al. | 19965 Li, 1998) 17 55— 3R 42
EANRNHMEEFEREEVG, &R
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Fig.9 Schemetic diagram showing the tectonic evolution of the West Kunlun range from the Late Proterozoic to the Early Paleozoic
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