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Abstract Neoproterozoic diabase and basalt outcrop in south of Tarim Plate (in north belt of Western Kunlun). The diabase
intrudes into Qingbaikou system (1.0 ~0.8Ga) and is overlapped by Nanhuan rift successions (0.8 ~0.6Ga?). The basalt occurs in
the lower part of the Nanhuan system. Geochemistry of the diabase and hasalt show that they are formed in intra-continent pullaparting
environment. Their source shows characteristics of EMI-type mantle. Combining the study of the Grenvillian plate subduction and
collision in south of Tarim and the discovery of ca. 815Ma mantle-sourced A-type gneissoid granite, we put forward that the
Neoproterozoic diabase and basalt are formed during the breakup of the Rodinia in south of Tarim Plate. The breakup may be connected
with the action of a mantle plume just like South China Block.
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Fig.1 Sketch map (a) and geological section (b) of the Neoproterozoic strata and diabases in Xvxvgou, Western Kunlun

FT—580~100m BRHERE(E la, b), HAXNES
BREREVBRTRATFE, IR BB, 315518
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Fig.2 Photos of the Neoproterozoic diabase and basalt in North of Western Kunlun
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50% ) AR A (A2 50 ~60% , W3R8 3 BRI
B4y510 48.54.57) R % e B P REBIAIRNA , i
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3 HBERALFAFIE

3.1 BERFEUFBARSH
6 HERER 6 FXRANWEALFRIREL,

®1 FERBERE ZREEFULERS

FELR B 10 Si0, % 45.31% ~49.19% ,Na, 0 + K, 0 3%
3.78% ~4.30% ,Na, 0/K,0 3 1.38 ~1.67,Mg" 3 0. 53 ~
0.59,SI{EX25~32, RREKEBENE RNR. TRE
) Si0, % 48. 94% ~ 52. 80% , Na, 0 + K, 0 3 2. 83% ~
4.16% ,Na,0/K,0 %34.5 ~5.7, BEE Na, KPS LR
#.Mg" 5 0.64 ~0.71,SI % 33 ~36, R KL R BET.
ERE SEREM, EEE M Si0, Na,0/K, 0, MgO 1K,
i P05 K0 fRE, X—HERM T HEE L ZREFERN
HEARA-FTHUREAILRENEREEXTES
#o T Si0,-(K,0 + Na,0) Elff#h (Hyndman, 1985) , ¥4
MUFREXERES AL, MEREN T EREX (E) .,
£ Si0,-Zr/TiO, } Nb/Y-Zt/TiO, 43 25 B & * ( Winchester et
al., 1977) EGANTIBESBHELTREI AR, HZR
HEUFEMMER (B 3), HBHAEM Nb/Y(0.58 ~0. 67,
3004yh4 B % 1.58) HH KR A Nb/Y(0.48 ~ 0. 52) &7,
RUPESA KRR S L X RE T B % (SMES,
1999),

Table 1 Chemical composition of the Neoproterozoic diabase and basalt in Western kunlun
#S  ##E S0, TO, ALO; Fe,0; FeO Ca0 Mg0 K0 NoyO M0 PO, LOI  SI  Mg' Nay0/K,0
3004yh-1  ¥EE&RE 46.67 2.00 16.62 2.74 8.23 6.65 6.01 1.72 2.55 0.19 0.47 4.72 28 0.57 1.48
3004yh-2  MEHRE 49.19 1.85 17.08 2.62 8.01 7.34 506 1.7 2.54 0.16 0.43 3.29 25 0.53 1.49
3004yh-3  MESE 489 1.57 16.04‘ 2.61 7.85 6.47 572 1.56 2.6 0.18 0.4 4.9 28 0.56 1.67
3004yh4  ME&E 47.97 1.75 16.33 1.57 8.6 6.85 1.59 2.55 0.16 0.24 4.8 32 0.59 1.60
3004yh-5 MESEH 45.31 1.65 15.16 2.11 7.9 7.56 5.14 1.43 2.35 0.18 0.4 9.6 27 0.54 1.64
3004yh-6 MESRA 47.44 1.75 18.08 2.46 7.8 6.78 5.13 1.8 2.5 0.18 0.23 5.52 26 0.54 1.39
3010yh-1 ZRAE 51.29 1.25 17.5 2.8 6.3¢ 8.92 6.44 0.43 2.44 0.09 0.17 2.92 35 0.64 5.67
3010yh-2 ZHEE 48.94 1.62 21.87 2.51 6.02 6.53 6.63 0.84 3.08 0.14 0.28 0.95 35 0.66 3.67
3010yh3  KR#A 52.8 1.45 17.2 2.43 598 7.93 6.25 0.52 2.31 0.09 0.27 1.5 36 0.65 4.44
3010yh4 ZEHE 52.53 1.40 18.66 2.98 4.9 6.67 6.76 0.73 3.14 0.12 0.31 1.2 37 0.71 4.30
3010yh-5 ZEA 5174 1.30 15.45 3.63 5.65 6.97 6.52 0.59 3.39 0.13 0.17 3.97 33 0.67 5.74
3010yh6 ZERA 51.88 1.12 17.5 3.22 4.95 6.26 7.08 0.76 3.4 0.12 0.31 2.97 36 0.72 4.47

* FE % o o R B R AL DR SEBT ( $EPH) 257526 R M XRF 2047



Acta Petrologica Sinica % % %4% 20034, 20(3)

476
80
70 - 9
¢ 60 f 3
50 —g -
] EMEERY nETRE
4 - e 0.001 R S s RPN
0.001 0.01 0.1 1 10 0.01 0.1 1 10
Zr/Ti0,*0.0001 Nb/Y
A3 FooaREMSE Si0,-Zr/Ti0, & Nb/Y- Z/Ti0, AR EM (38 BaSHW s ymss RREYZRE)
Fig.3 Si0,-Zr/TiO, and Nb/Y- Zi/TiO, classification diagram of the diabase and basalt
(the black diamond shows diabase and the black circle shows basalt)
— — Wy 5
13 E
e T T [ — &.L II: |r‘l
- owmn

LhHERR G
(=]

La Ce Pr Wl SmEa Gd Th 1y H3 Fr Tm ¥a Le

B4 FuhRESE TREM LTERB ARG IREL
BLA B

Fig.4 REE spider diagram normalized by C1-chondrite of the
Neo-Proterozoic diabase and basalt

3.2 Biak

ZREMBREM LI EBNE 2, BEEEHRIER
WARBTREZ(E4), SRRBENZTRE B, BEE
Bk 3004yh4 S K BARIK 9 SREE (41. 36pg/g) 4h, K&
B9 TREE 2 104 ~ 110pg/g, (La/Yb) y B 5.71 ~6. 12,58
ERLBEMEHAR,0E 50.97 ~1.00, A Eu B, 1 F
(La/Sm) \fB(2.3~2.5) & La By& 8 (17.28 ~ 18. 58pg/g)
BSE, BR w08 7 4550 40 1 B A9 RS AT (3 = 2 %, 2001,
XREMLEBIERBE,SREE 5 77.84 ~82.26 x 10°¢,
S LR TRERR X RAEETES A, SEu 5 0.96 ~
1.20, 4 MR8 JLF A Eu 5%, X 3010yh-2.3 I M
EuERHE THAFSKAMBERERE X, (La/Yb),

- [ R
ERE REY T e

]
*r k

S VS N S E—

SUN N — d

th Ha Tk Ta Mb Ce dr HI Sm T ¥

A5 FahfUsgs XREMBTE N-MORB 47 M
(14 Jail]

Fig.5 N-MORB normalized spider diagram of the Neo-
Proterozoic diabase and basalt

#4.99~6.29, RAHBH L EHE. M La/Sm X La B
HH(Ew) , BRY BN RSREE.

3.3 WERTH

EMBTEFE(F2), (1) A R 3004yh4 B
HipBESERN EARSHRBTEE LB/, LILE
(K.Ba,Rb) #§ X MORB & i ¥+ &, SHRMA TR & —B.
EFH) Cr=78.8 ~ 110pg/g( <200pg/g) , R AL BH
ARMO NS GES R e (FEZ 5 %,2001 ), 45 49 HFSE
HAE S, Zr/Nb =8.58 ~ 13.29, (£ F R 14308 - 1914 (14.8) ,
RUVERR B RS O R R AR 0008 (EMI B X, Ti/V
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%2 BARLHFTHRERE ZRERIZMBRARSTERE
Table 2 REE and TE composition of the Neo-Proterozoic diabase and basalt in Western Kunlun
3010 3004
yh-1 yh =2 yh -3 yh-4 yh -4 yh -6 yh-1 yh-2 yh-3 yh -4 yh -5 vh-6
La 13.84 13.81 13.98 13.86 13.46 13.34 17.85 18.11 17.28 6.61 18.58 17.58
Ce 29.21 29.05 28.82 29.15 28.42 27.94 38.65 38.88 36.93 16.62 39.4 37.69
Pr 3.74 3.7 3.70 3.72 3.67 3.63 5.08 5.04 4.82 1.88 5.14 4.88
Nd 15.31 15.85 17.74 15.76 15.77 15.29 21.49 21.31 20.78 8.05 22.11 20.92
Sm 3.48 3.29 3.54 3.70 3.70 3.44 5.03 5.00 4.90 1.81 5.05 4.53
Eu 1.33 1.30 1.49 1.26 1.23 1.19 1.77 1.78 1.70 0.60 1.72 1.56
Gd 3.93 3.92 4.06 4.01 3.91 4.16 5.79 5.82 5.52 1.76 5.76 5.31
Th 0.58 0.57 0.56 0.59 0.59 0.58 0.79 0.84 0.81 0.25 0.85 0.81
Dy 3.28 3.51 3.47 3.40 3.39 3.47 5.21 4.7 4.89 1.64 5.01 4.66
Ho 0.69 0.65 0.70 0.69 0.67 0.71 0.94 1.04 1.00 0.30 0.99 0.91
Er 1.86 1.97 1.92 1.84 1.97 1.95 2.86 2.67 2.83 0.86 2.63 2.58
Tm 0.25 0.26 0.28 0.30 0.28 0.27 0.40 0.40 0.37 0.12 0.40 0.40
Yb 1.62 1.68 1.75 1.74 1.69 1.61 2.57 2.4 2.35 0.75 2.47 2.40
Lu 0.24 0.27 0.25 0.25 0.26 0.26 0.37 0.38 0.33 0.11 0.34 0.34
SEu 1.09 1.1 1.2 0.99 0.98 0.96 1 1.01 1 1.02 0.97 0.97
SREE 79.36 79.84 82.26 80.27 79.01 77.84 108.4 104.5 41.4 110.5 104.6 79.36
(La/Yb)y 6.12 5.88 5.72 5.70 5.7 5.93 5.32 5.28 6.29 5.39 5.25 6.12
Sr 271.6 370.5 252.2 294.1 387.6 337.6 239.7 292.8 260.7 176.8 181.9 211.9
Rb 6.86 21.43 9.30 18.70 15.83 20.42 82.52 73.94 67.43 21. 14 63.26 103.3
Ba 216.9 736.2 218.3 296.9 462.8 455.6 1105 1418 1355 996.4 1271 961.9
Th 1.75 1.82 1.89 1.84 1.87 1.88 2.03 1.96 1.90 0.72 1.87 1.81
U 0.62 0.59 0.58 0.57 0.59 0.56 0.70 0.75 0.73 0.70 0.67 0.71
Ta 0.53 0.57 0.53 0.54 0.56 0.54 1.08 1.01 0.99 0.50 1.05 1.00
Nb 8.41 8.85 8.93 8.67 8.61 8.46 17.11 16.09 15.71 11.05 16.34 15.93
/9 82.27 84.04 83.98 83.71 83.15 81.77 147.7 142.4 136.6 146.9 142.6 136.9
Hf 2.18 2.27 2.22 2.25 2.27 2.19 3.87 3.80 3.54 3.61 3.72 3.38
Y 17.26 17.85 17.03 18.08 17.40 17.59 25.37 25.90 24.42 6.98 24.85 23.89
Se 33.18 33.56 33.45 34.13 32.12 32.84 32.65 33.22 31.05 20. 66 30.61 31.18
Cr 122.1 145.0 124.4 115.0 120.3 120.4 107.5 100.9 90.1 78.8 98.1 110.0
v 273.6 294.9 296.8 152 270.9 258 253.8 274.9 255.3 273.6 261.7 259.8
Pb 8.636 7.665 6.1 3.57 8.36 6.28 5.51 4.87 4.02 7.62 5.5 5.08
Nb/Ta 15.9 15.5 16.9 16.1 15.4 15.7 15.8 15.9 15.9 22.10 15.6 15.9
Zr/Hf 37.7 37.0 37.8 37.2 36.6 37.3 38.2 37.5 38.6 40.7 38.3 40.5

* B L SR T IR e o B E B IR E BT RS R E TR A ICP-MS 4M457

22.3) X S W M X LB E , 5 A B M AR AR N R -
BHEXREHL; QKR FHAZANBETENSE
Zr4k/h, LILE & Sr.Rb,Ba # %t N-MORB B £ ¥+ 4%, Cr 9
FEN 115 ~ 145g/g, R BB B ERS R, Zu/Nb =
9.4~9.8, RTRAMBTEHE ERTTHBBERXM
TRE XRVEF KA FEFH I RMB R T EEBERX,
TVV{EXN25.8~35.3, 5RHELZRE—B(RF20-502
/8], Shevais, 1982) , Nb/U % 13.6 ~15.5,Nb (Y 5B X 8.4 ~
8.9ug/g,Ce/Pb # 3.8 ~7.2,Ce 58K 27.9 ~29.2 ng/3,
XS HE RABR Y Ce Nb &8, B K LIETE R T KRR M
P ( Hoffman, 1986) , RZf Nb P Zr i Y £ A T &,
LA Nb =0.62pg/g AIRHESITER (HBE) X RAESKEE S

LTI F R B R R, RS R R EE
b8 I X ( Breitkopf J, 1989), 7E N-MORB #7 4L B #
(B5), ZRAE RS Bk BN “BEE” #1E, B Rb,Ba,
Th K KB FRATE(LILE) B4, i3 Ba Ce“ 13" , 5 41
ZRAWEBEAEAEN N SH, XATRET/E
RHFHNIRZ (Li Xianhua et ol , 1998) , % H 59X f1 5F
ZRE HEETREAARERERER BN R S
(B35 FRRKNERANERABRSHBRAE L, 5%
B XH T SR A, Nb, Ta 95 B E T EEF
FREGBX MBS, RV ZRERR OB EMR(Li ZX e ol.
2003; LI RILFHISCHR) o
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Table 3  Selected imcompatible trace elemental ratios for mantle and crustal reservoirs compmd with the diabase and basalt in

Southwest of Tarim.

WA Zt/Nb La/Nb Ba/Nb Th/Nb Th/La Ba/la
JR AR5 Hu8 14.8 0.94 9.0 0.117 0.125 9.6
N-MORB 30 1.07 4.3 0.07 0.07 4.0
K 16.2 2.2 54 0.44 0.20 25
HIMU OIB 27 ~5.5 0.64 ~0.82 4.7~6.9 0.07 ~0.12 10 ~0.16 6.2~9.36
EMI OIB 3.5~13.1 0.78~1.32 9.1~23.4 0.09~0.13 0.09~0.15 11.3~19.1
EMII OIB 4.4-7.8 0.79~1.19 6.4~13.4 0.10 ~0.17 0.11~0.18 7.3~13.5
b ST An 2 T2 8.6~13.3 0.59~1.19 64 ~90 0.07 ~0.12 0.10~0.11 61 ~ 150
FTHRERE 9.4~9.7 1.56 ~1.64 24~83 0.20 ~0.22 0.12~0.14 15.6 ~53.1

N-MORB. SHEFHLRA; HIMU OB. & u WAL KXRE; EMI OB, [ WESAMBEBESTRE,
EMII OIB. II RYE 087 5 XK 5 (3 Weaver B L, 1991; Hart J R, 1992) ,

HIFIHTRERNZBERRFREZESERY
AHAETE B (Weaver B L, 1991; Hart J R, 1992),
WELRA B X RAE R Ba/La, Ba/Nb IR %, 54 La/Nb
AR, X AR AR MR A X (L ERKREE) .
FAtubu{E 24 55 EMI(OIB) M2, EMI B8 AT g R E K
Tk T 457 4198 32 AU R, 1B M A A KA K, 0/Ti0, .Ce/Y
AT, R X 3R A 2 B &K Widk #3848 ( Hawkesworth
Cletal, 1984) X FB SHH TR,

BF Zr Ti.Nb. Y SMBTEER G RREHT SR
WAERSE , ML R K AW EFEHFINBETLR, 762r-Ti
B Zr-Ti/100-Y x 3 Elf@# b (Pearce,1973) , FRA B S BN TR
AXREX (E6AB)  X—ZREHEEWH L METE
REAMEARTE BN, 7 Ta/HE-Th/HE( 8 7A) & Nb/Zr-
Th/Ze( B 7B) (EZR%,2001; FhH8%,2003)  EEH K
ZRAEFR N TRAARARKIFSE, 7EE 7A 84 B
RAZRE SHBAEZRERNER, SRS ENES
S SAEF RSO RIR Y , B AR A I 5 T SRS IR 308
AEZRAER (TR 2o H S84 M) ., S4ME
TLRIHE , REVFT Ot REEE BE FOk A R R a AR
B B S s E M R X

#£4 FRAHERBRERZTRE Sm-Nd R KA

3.4 Sm-Nd &4

6 MR Sm-Nd B RAMRE 4, MRS 4 MRS
B £y (0) = -3.2~ -4.3, T, =1.3~1.6Ga, i F B R4 &
ARBEEEN T RE RS, [BXF 4 & iR H A
X H T AR E K ESBOR (LI Z X et al. , 2003 Ry
F130) , L4 0. 8Ga fE g4 B K B A KB LA I it
HAEXMSHOTE L RERE, 199) , iR R LMRIT,
BB MBS £, (0) = -3.2~ -4.3,£,,(0.8Ga) =1.17
~2.90,Ty, =1.3 ~ 1. 6Ga; KiRH £, (0) % - 10 £ 4,
£ys(0.8Ga)H - 2.9 ~ - 4.5, Ty, 5+ %K 1. 8Ga. 2. 0Ga,
XE R R (1) UARTHRHBE oy, (0) = +10 5,
0.8Ga B IS H S o\ [HAN + 7.8, I TEKANTRE
A Nd [R)r 36 41 A FT B2 BISC R B 5 15 8 FO R 75 i W &
4y (Li Xianhua et al. , 1998), X 7T LA K 5 5 B9 Ty F1
ey (0.8Ga) BEHEY; (2) MEAMEX R AN Nd A 4
BEALBEER WEFTEEHEINIRFN SR ESE
Elfy =y, BB TN ERERAEAER,

Table 4 Sm-Nd isotope composition of the Neoproterozoic diabase and basalt

Be Sm Nd “75m/"Nd M3INd/ M Nd Fsana exa(0)  ya(0.8Ga)  Tpy(Ga)
3004yh-1 5.032 21.498 0.14239 0.512423 -0.29 -4.2 1.36 1.5
3004yh-2 5.001 21.313 0. 142734 0.512443 -0.27 -3.8 1.72 1.5
3004yh-3 4.901 20.781 0. 14346 0.512419 -0.27 -4.3 1.17 1.6
3004yh4 1.81 8.052 0.13674 0.512472 -0.31 -3.2 2.90 1.3
3010yh-1 3.48 15.31 0.1382 0.512101 0.30 -10.4 -4.49 2.0
3010yh-2 3.29 15.85 0.12637 0.512118 0.34 -10.1 -2.95 1.8

* FEf i o R B S MR BT ST B A 4R - DR B R
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Fig.6 Zr-Ti (A) and Zr-Ti#100-Y x3 (B) tectonic setting discrimination diagram of the Neo-Proterozoic basalt
(legends same with Fig.3).
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Fig.7 Ta/Hf-Th/Hf( A)and Nb/Zr-Th/Zr(B)tectonic setting identification of the Neo-Proterozoic diabase and basalt
(after Wang et al. , 2001; Sun et al. , 2003, legends same with Fig.3)
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Table 5 Paleo-geomagnetism parameters of the Neoproterozoic diabase in Wstern Kunlun

1 2 3 4 S 6 7 8 9 10 11 12
D1 12.80 17.50 88.30 18.81 13.60 ~59.60 23.80 14.90 32.50 26.00 25.10 24.40
It 55.30 58.50 55.80 62.80 59.30 27.60 37.80 42.30 38.90 41.20 48.30 47.00
12.80 17.50 88.30 18.80 13.60 -59.60 23.80 14.90 32.50 26.00 25.10 24.40
2 55.30 58.50 55.80 62.80 59.30 27.60 37.80 42.30 38.90 41.20 48.30 47.00

* 8 Eh R TR 7 B T AR

2% xi %

B8 EEAMMRIE Rodinia AR HALE (A) RF T B ARHM MR (B)
Fig.8 Location of Tarim in Rodinia (A) and the breakup model of the super-continent ( B)

4 &5: Rodinia BKKRBSFEIIER

ERATRE, BRCHTHAREREREERKETH
ZRERRT - REEMNERED. 20% % R
WS BRZERASE K BT EMI B M08 I8 XA, st
HMEBRAZTRE . EAENTFR P, RAITUT LM ERHER
TR € F 7 Grenvillian S M R M rh R 3 & 1L B 4
(Zhang C L et al. ,2003¢) , XIFHE IR B AR LY 2 2
Rodinia AARE— 5, RAIX 12 MG 244 500 o b RE
MIARA(RS) , KPR MmA D =18.61°, FIyyMMA 1=
52.21°, H 4 BE =32.81°, B HLREAR . B = 74. 06°, B =
178.83° , REMRMAER AR, HL SR RAE B EA
FEH TG A 54 A H TR AR 4R BB i (1 8a) .

FEFASE (1998, 2001) ZEBF 3T EAB ARG E A R 1Y
HESEHREES, RIFIRE A ¥ Mg RANRERER
ARHRUENRLEESER, SALRRKZRNHEEL

RAEMSE . FR. BEAN EREROCFEXEN—HH
A BFTH AR A BA BORE R & e B B ~
HERBBRERE AR (RAFA DRI BHEER R
0 aH) FEORSHELRZ AR BERE AU KA
XHBREFTHREARE LA RS, MR THRAH
TR KRR RRE . KB A BUEROA 0, BT
BT 815Ma 7. TERMMBEH MR, RALIE HIE S
REABERA. MHRBHOEHERIIEEAREFTEHER
RS EE AR TRMAPRE, B8 L X He al
(2003) \Li Z X et al. (1999, 2003 ) &BF 57, 465 S M A F| T
BT H B ARG AR RS 1 IS R, B AE PO L T 4
R, B AENE 3 RABIMKED, 42 514 ca. 800 ~820Ma. ca.
750 ~780Ma,

XK

FTHEREREREER RE B (F 1,
B2a) RUEFTHRYLREBENRERE
(doming) , 3X 5 #F U1 4E Ml ( delamination) B % LI /5 “3§ 3"
(collapse) FERRE L IR ILR AR Y ;
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Q) BEREFHERE AR EEERRBNZRERA
EMI BYHH B 8 U X ;

(3) kBB REXHFTER A BARRIERERA
Ford A R MRR LR (H308R)

(OFuER A B BRI A L Rt AR
FAEFRP 0.8Ca M4 4 SHRIMP D RRUFIUH s
T BRI, XRAF THRFERBHRR, X
RERRAA R R RER BRI (i X H et al. ,2003) ,

EXHNARCHRF T AARE SEFBEX
— R30S B R % — B A R ) (1 8b) , BAM AR
BESA MR R AR RN B LI 25, 915 f R e
HREFAREER RN, XA FSEHERE
B — SR

B EREFRARMROEEEBRCHBRNBIR

THE, R RAHEH TSN, R RIRS, S ELHR
NHRB R AR RS R, 7E B — SR BUA
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