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Geochemistry and tectonic setting of basic volcanic rocks in
Ke-Xia region, northwestern Junggar Basin

YANG Mei-zhen, WANG Fang-zheng and ZHENG Jian-ping
(Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China)

Abstact: Basic volcanic rocks from Ke-Xia region of northwestern Junggar Basin were investigated systematically
in such aspects as petrology, mineralogy, trace elements and Nd-Sr-Pb isotope geochemistry. Ke-Xia basic vol-
canic rocks belong to tholeiitic series and are characterized by low abundance of Ti, poor REE, slight enrichment
of LREE, and significant enrichment of LILE relative to HFSE in the spider diagram, consistent with features
of island arc tholeiitic melts. Ke-Xia basic volcanic rocks have positive eNd(z)(+ 7.2~ +7.4), low values of
(YSr/%8Sr).(0.703 717~0.704 520) and HFSE/LILE, and steeper 2°Pb/>™Pb — 2" Pb/*™Pb correlation gra-
dient than that of MORB and OIB. These data show that Ke-Xia basic volcanic rocks might have been generated
from the high-degree partial melting of depleted lithosphere mantle wedge above the subducted oceanic plate in
the oceanic island arc, genetically related to the subduction of oceanic crust of western Junggar. It is thus consi-
dered that the western Junggar arc-basin system extends eastward into the Jungaer Basin, and that the basement
crust in northwestern Junggar Basin is a island arc type accreted block formed by ocean-continent collision.
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1

wg % XB %

Table 1 Electron microprobe analyses wg % and end-member components xg % of pyroxenes from Ke-Xia basic volcanic rocks

SiO, TiO, ALO; FeO MnO MgO CaO Na,O K,O Fs En  Wo
K169 50.06 0.69 2.46 16.82 0.32 13.59  14.89 0.03 0.0 28 40 32
K170 49.02 1.27 3.07 15.07 0.37 11.91 18.2 0.35 0.0 26 35 39
K165 48.34 1.47 4.20 12.52 0.23 12.92  19.05 0.37 0.0 21 38 41
K165 50.10 1.05 3.04 12.10 0.35 13.62  19.76 0.29 0.0 34 32 34
K178 50.51 0.47 2.17 12.66 0.16 15.29 16.87 0.34 0.0 21 44 35
K178 49.90 0.57 2.03 13.93 0.25 14.14  17.20 0.36 0.0 23 42 35
2 - wg % xg %
Table 2 Electron microprobe analyses wg % and end-member components xy % of plagioclases from
Ke-Xia basic volcanic rocks
SO, TiO, ALO; FeO MnO MgO CaO NaO KO Na K An Ab Or
53.47 0.06 27.72 0.90 0.01 0.10 11.59 4.64 0.09 98.58 0.414 0.005 58 42 0
R1ev 51.72 0.04 29.05 0.77 0.01 0.17 13.65 3.97 0.05 99.43 0.353 0.003 65 34 1
¢ 52.07 0.06 28.66 1.03 0.00 0.18 12.33 4.69 0.12 99.14 0.418 0.007 59 40 1
m 52.45 0.07 28.33 0.99 0.01 0.17 12.3 4.31 0.12 98.75 0.385 0.007 61 38 1
K70 r 51.47 0.07 29.08 0.82 0.00 0.16 12.80 4.10 0.12 98.62 0.367 0.007 63 36 1
5.308 0.09 27.53 1.25 0.00 0.17 11.89 4.85 0.18 99.04 0.433 0.011 57 42 1
53.02 0.06 28.40 1.01 0.00 0.17 13.09 3.46 0.09 99.30 0.307 0.005 67 32 1
K109 51.12 0.06 29.21 1.04 0.05 0.13 14.26 3.04 0.08 98.99 0.272 0.005 72 28 0
CaO Wo 32 ~41
FeO™ MgO —
Absy 45 Ansy 7, Org SiO, 3 SiO,
52.10% MORB
4 AlLOs
An 18.4%  MORB P,0s
An MORB MgO 3.70%
65 72 58 67 ~6.31% 5.25% MORB
- Mg* 0.49~0. 61
0.50 0.65
1991 1991
3 3.2
- > REE
3.1 34.67~53.69 x10°° 44.21 x10°°
3 LaYby 1.9~3.0 2.06 REE
4 LREE
Nb Y 0Eu 1.01~1.10 Eu Eu
oEu -
SiO, —Nb Y
Winchester and Floyed 1977 2 Cullersand Graf
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3 - wy % wy 107°

Table 3 Major element compositions wy % and trace elements w; 10~¢ of Ke-Xia basic volcanic rocks

K165 K173 K176 K178 K186 K190 K191 25
Si0; 47.10 47.80 52.31 48.42 47.82 48.92 45.75 53.30
TiO, 1.10 0.84 0.90 0.94 0.84 0.84 0.82 0.93
ALO; 17.69 18.00 17.44 19.36 16.02 16.69 15.80 17.52
Fe,05 5.86 5.95 7.53 4.68 7.04 6.46 6.40 5.09
FeO 5.72 2.92 2.50 4.30 2.87 3.10 3.21 5.22
MnO 0.21 0.11 0.13 0.11 0.13 0.13 0.14 0.17
MgO 6.09 4.67 3.93 3.70 4.62 5.25 6.31 4.71
Ca0 9.87 8.46 7.15 10.15 8.74 6.77 2.25 8.72
NayO 2.41 3.34 3.17 2.58 4.46 4.91 2.93 3.65
KO 0.49 0.85 0.71 0.55 0.40 0.64 1.02 0.52
>,05 0.17 0.10 0.13 0.12 0.12 0.14 0.12 0.19
HO~ 2.95 6.05 3.64 3.46 5.56 5.19 7.05
H0" 0.13 0.78 1.06 6.80
CO, 1.15 0.63 0.65
Total 99.79 99.90 99.54 99.43 99.77 99.67 99.20

KO Na,O 0.20 0.25 0.22 0.21 0.09 0.13 0.35 0.14

s 1.58 2.42 1.42 1.35 3.25 3.83 1.98 2.05
Mg* 0.55 0.55 0.48 0.49 0.53 0.57 0.61 0.51
La 4.17 2.91 3.59 2.80 3.61 3.69 3.41 4.20
Ce 11.74 7.54 8.80 7.84 8.32 8.63 6.65 7.80
Pr 1.71 1.20 1.39 1.29 1.32 1.24 1.16
Nd 7.98 5.79 6.94 6.45 6.39 6.98 5.48 8.00
Sm 2.31 1.63 1.91 1.93 1.83 1.90 1.58 2.29
Eu 0.87 0.59 0.74 0.66 0.67 0.70 0.56 0.92
Gd 2.58 1.80 2.20 2.05 1.98 2.11 1.73
Th 0.44 0.32 0.3 0.36 0.36 0.36 0.29 0.53
Dy 2.78 1.97 2.42 2.26 2.13 2.30 1.82
Ho 0.54 0.40 0.47 0.46 0.42 0.47 0.37
Er 1.67 1.19 1.41 1.33 1.26 1.31 1.02
Trm 0.26 0.18 0.21 0.20 0.20 0.20 0.15
Yb 1.59 1.05 1.35 1.26 1.21 1.25 0.85 2.30
Lu 0.23 0.17 0.19 0.2 0.18 0.18 0.13 0.39
Y 14.81 10.82 12.65 12.43 11.71 11.91 9.47
REE 53.69 37.56 44.66 41.52 41.56 43.24 34.67
SEu 1.08 1.05 1.10 1.01 1.07 1.06 1.03
La Yb 1.88 2.30 1.90 1.90 2.14 2.11 3.0 1.30
Rb <3.0 28.0 3.0 14.0 <3.0 3.9 24.0
Ba 269.0 130.0 322.0 316.0 244.0 784.0 2230.0
Th <0.50 0.20 <0.50 0.20 <0.50 <0.50 0.20 0.80
U 0.80 0.50 0.70 0.90 0.60 0.50 0.30 0.60
Nb 5.3 2.7 6.0 2.0 4.5 4.7 2.0
Ta 0.20 0.54 0.20 0.088
Sr 380 331 359 484 1216 1273 3586
Zr 45 59 41 68 38 54 186
Hf 2.0 1.5 1.8 1.9 1.8 2.0 2.1 1.6
Se 31.6 15.6 26.6 16.0 27.4 27.4 19.2 33.1
Ni 44.0 22.4 16.3 8.80 37.2 35.2 35.8
Cr 69.0 76.4 40.0 49.8 82.0 87.0 114.0
Co 38.0 59.0 24.6 68.2 29.3 27.4 116.0
Cu 57.8 96.8 58.2
% 267 226 205 210
Pb 18.0 19.2 16.3 16.9
Nb La 1.27 0.93 1.67 0.71 1.24 1.27 0.58
Zr Ba 0.17 0.45 0.13 0.22 0.16 0.069 0.083

MgF =2 Mg =z Mg +ax Fe* FeO=0.816 X FeO+0.735XFe,0O3 1991
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Table 4 Comparison of major elements between Ke-Xia basalts and MORB and IAB

SiO, TiO, ALO; FeO MgO CaO MnO Na,O K,O P,0Os

! 47.6 1.43 19.0 11.5 7.84 11.3 0.18 2.76 0.22 0.14

Mariana ! 53.0 0.85 15.9 10.6 5.90 10.5 0.20 2.50 0.56 0.11
2 53.02 1.14 17.64 8.62 5.90 8.90 0.14 3.23 1.05 0.26

Sunda 2 51.4 1.09 19.7 8.12 4.74 9.13 0.19 3.29 1.09 0.26

- 52.1 0.96 18.4 10.5 5.25 9.0 0.14 3.65 0.70 0.16

I— Hawkins 1980 2—

2001
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Nb 28.5x10°° Cr 114x107°~40x10"°
1997 - Nb La Ce P Zr Ti 74x10°° Sc 40
x107% Cr  50x10°% Ni 25X 10°% Pearce
Myers and Breitkopf 1989 1982 MORB
Tatsumi 1986
LILE  HFSE - TV 25.0~
26.5
LILE Sr N-MORB 39
Eu Shervais 1982 Eu

- 3.3 Sr Nd Pb

- Sr Nd
TiO, 1.43% TiO, 5 — 345
0.50% ~0.83% Hawkins 1980 - Ma 8 Sr 80 Sr 0.703717 ~
TiO, 0.93% —1.14% 1.0% 0.704 520
Se 15.6x10°¢~33.1x10°° 87Qr 865y 0.702 30 ~ 0.704 40 O’ Nions
24.7x10°% Ni 8.8x10 6~44x10° et al. 1977 \ Nd Nd
5 - Sr-Nd

Table 4 Sr-INd isotopic compositions of Ke-Xia basic volcanic rocks

wSm 107% w Nd 107% "Nd "Nd "Sm "*Nd eNd 1 eNd 0 wRb 105w S 1076 878 88, $7Rp 865, 878 80gr

K173 1.717 6.602 0.512967 0.178 52 7.2 6.4 14.81 341.70  0.704309 0.1222  0.703722
K178 1.954 6.824 0.512983 0.180 45 7.4 7.3 4.05 516.40 0.703824 0.0222  0.703717
K191 1.647 5.788 0.512973 0.179 37 7.3 6.5 16.57 3586.00 0.704582 0.013 0.704 520
0.512967~0.512 983 eNd ¢ +7.2~+7.4 15.65
15.60[
- Pb 15.55}
345 Ma Pb 6 o
z 1550}
206ph 24phL . 18.006~18.130 "Ph 2™Pb , 5
& 15451
15.435~15.518 Th U 3.72 ~3.78 &
207 204 206 204 |
Pb 2M4Ph — 206p}, 204 p}, 15.40
NHRL 6 1535}
6 2 936~944 Pb 15.3 1 L 1 1 1 1
' ?6.5 17.0 17.5 18.0 185 19.0 19.5 20.0
7 7.91 206ph/204Ph
Pb
6 - Pb
U Th . . ) . . . .
Fig. 6 Pb isotopic composition of Ke-Xia basic volcanic rocks
- OIB OIB  MORB  Chauvel 1992 NHRL
207 204 20 204
0 Pb 0 Pb— 6Pb 0 Pb 6 Hart 1984  Geoc hron 4.5 Ga
1999 OIB and MORB from Chauvel et a/. 1992 NHRL from Hart
Pb 238U 204Pb 1984  Geochron represents the values of primitive mantle at 4.5 Ga

206 Pb 204 Pb



3 - 171
6 - Pb
Table 6 Pb isotopic compositions of Ke-Xia basic volcanic rocks
206pp, 204pp - 207p}, 204pp, 208pp, 204p), @ " Th U 206pp, 204ph 207p}, 204p |
K165 18.174 15.546 38.171 0.592 9.38 3.73 18.124 15.518
K173 18.056 15.463 38.847 0.595 9.40 18.006 15.435
K176 18.166 15.565 38.256 0.595 9.42 3.78 18.115 15.537
K178 18.144 15.510 38.013 0.592 9.44 18.093 15.482
K186 18.145 15.532 38.109 0.593 9.36 3.72 18.095 15.505
K191 18.180 15.476 37.856 0.594 9.38 18.130 15.448
¢t =345 Ma U A=0.98485x10° 38U A=0.155125%x10" 1 1987
OIB
4
4.1
La Ba Nb Zr
La Ba Ba Nb Zr Nb §Sr %oSr
0.703 ~ 0. 704 Hawkesworth et al. 1993
Sun  McDonough 1989
OIB Nb Sr  Nb Ba
0.14 0.07
Fitton 1991 Nb Ba Nb Sr
OIB 0 Sr
La Ba—La Nb 7 Ba Nb Fu Sr
OIB _
- Nb Sr 0.0005~0.008 Nb Ba
0.000 5~0.02 7Sr %Sr  0.703 722
~0.704 520
Nb Sr Nb Ba 87Qy 865y
Ba Sr Nb 87Sr 80y
= 0.1 Sr
% Rogers et al. 1995
g _
=
4.2
0.01 _ LREE
w(La)/w(Nb) LREE 2000 -
7 - La Ba—-La Nb
Fiton 1991 Pearce 1982 Zr—TiO,
Fig. 7 La Ba— La Nb diagram of Ke-Xia basalts after
Fitton et al. 1991
VAB 8
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