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GEOCHEMISTRY OF THE CHENTAIGOU OPHIOLITE IN ANSHAN AREA,
LIAONING PROVINCE
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Abstract Petrochemical and geochemical data show that the Paleoarchean Chentaigou ophiolite, composed of chlorite
talc-schist, serpentinite  peridotite , amphibolit tholeiite and quartzite, has the essential characteristics of ophiolite
suite, probably to be the relics of Paleoarchean oceanic crust. The Chentaigou ophiolite is characterized by poor silicon
and alkali and low titanium, but rich iron and magnesium, with low total REE. Analysis on trace elements indicates that
the basalt in the ophiolite is enriched in large ion lithophile elements LILEs, such as K, Rb and Ba , whereas depleted in
high field strength elements HFSEs, such as Nb and Hf , with the characteristics of island-arc volcanic rocks. The
chondrite-normalized REE distribution patterns of the ophiolite show mostly flat curves. It is concluded that the
Chentaigou ophiolite probably occurred and developed in an island arc environment.
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Fig. 1 Geologic sketch map of Anshan area
Modified from WU Jia-shan

1—3.8Ga Baijiafen trondhjemite, 3.8 Ga 2— 3.3~3.8 Ga Dongshan complex belt, 3.3 - 3.8 Ga 3—3.3Ga
Chentaigou monzogranite, 3.3 Ga 4— 3.1 Ga Lishan trondhjemite, 3.1 Ga 5— 3.0 Ga Tiejiashan granite, 3.0 Ga
6—2.5Ga Qidashan monzogranite, 2.5 Ga ; 7— 130 Ma Qianshan alkali-feldspar granite, 130 Ma 88— 3.3 Ga
Chentaigou ophiolite, 3.3 Ga 9— 2.5 Ga Anshan gr.,2.5Ga 10— 1.8 Ga Liache gr., 1.8 Ga 11— Neoproterozoic

quartzite 12— Paleoproterozoic basic rock 13— fault 14— angular unconformity



6 : 545

1
Table1 Chemical compositions of Chentaigou ophiolitic ultramafic rocks

Si0, TiO, ALO; Fe)05 FeO MnO MgO Ca0 K0 Na,O
1% 41.88 0.09 1.3 4.78 3.94 0.09 36.5 0.2 0.03 0.05
2% 43.14 0.06 0.06 1.73 3.2 0.04 38.7 0.28 0.03 0.05
3% 40.22 0.12 1.8 5.31 4.62 0.09 34.6 0.14 0.03 0.05
4% 40.02 0.04 0.5 4.79 1.86 0.06 384 0.25 0.03 0.08
5% 42.1 0.19 33 4.73 7.58 0.09 315 0.31 0.03 0.05
6* 42.16 0.09 1.4 3.7 3.62 0.05 36.9 0.14 0.03 0.05
AnS026* 41.02 0.08 2.1 33 3.23 0.07 38.7 0.2 0 0.03
PMO030TY002 38.22 0.016 0.66 4.1 3.48 0.2 292 1.26 0.043 0.035
PMO030TY003 40.78 0.046 1.32 1.43 4.15 0.068 325 0.48 0.04 0.04
* 1:5 1:25 . 107
2
Rb.
Ba.Sr Nb.Ta
* PMO30TY002 3b CI\CO\NI
T PMO30TY003
3
2 REE 3.00x10°~12.63x%
40 10°° > REE 5.42x10°
> REE
3
. La/Yb y 2.96~6.66 6Eu=0.37~
1.23
l 10 33 .
Cpx N
2
Fig. 2 Classification and nomenclature diagram for
ultramafic rocks
Ol— olivine ; Opx— orthopyroxene ; Cpx—
clinopyroxene ; 2— harzburgite ; 5—
olivine orthopyroxenite 22
MgO/<FeO> 6.5~1.2 ¢
MgO/<FeO>  2.56~7.85
2
Table2 Trace elements of Chentaigou ophiolitic ultramafic rocks
\Y Cr Co Ni Sr Rb Zr Nb Ba Pb Th Ta Hf
AnTx026* 314 32285 973 1673 8.9 34 213 2.5 38.4 5.8 0.4 3.2 8.9
PM030TY002 15.1 1195 88.3 2213 11.8 11.2 42.7 0.69 31.1 4.87 0.73 0.034 0.96
PMO030TYO003 22.1 840 85.3 2255 9.54 10.9 45.8 0.71 29.6 5.26 0.42 0.034 0.97

* 1:5 1:25 . 107,
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Fig. 3 Chondrite-normalized REE a and primitive mantle-normalized trace elements b patterns for Chentaigou ophiolite ultramafic rocks
3
Table 3 Rare earth elements of Chentaigou ophiolitic ultramafic rocks
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
AnTx026* 2.6 4.6 0.4 1.9 056 007 058 022 046 042 035 008 028 0.11 2.8
PMO030TY002 058 1.14 013 046 0.08 0.03 0.066 0.036 0.15 0.033 0.1 0033 0.13 0.03 4.11
PMO030TYO003 066 1.08 016 063 012 0022 0.14 003 026 0.048 0.14 0.026 0.16 0.034 3.53
* 1:5 1:25 105
4 Si0,  49.65% ~ Ti/Y<350 Condie et al. 1989 WPB |
52.53% MgO 7.67%~11.54% .AlL,O; 12.16%~ T-MORB
15.09% .TiO, 0.46%~0.92% IAT E-MORB Condie et al. 1989 . 5
Ti0,=0.58%~0.85% ° . 4 Ta
TAS 4a 0.16x10°~0.2x10°° Nb 1.2x107°~1.92x107°
AFM 4hb Nb/La 0.37~0.60 Hf/Ta 0.58
La/Ta 14.88 Ti/Y 196~249.
Nb.Ta.Zr Hf N WPB.T-MORB.E-MORB
N-MORB
MORB 5b
N-MORB Ta.Nb K.Rb.Ba
0.7x10° 1.2x107° Nb/La<l Hf/Ta>5 La/Ta>15 Nb . Hf
4
Table4 Chemical compositions of Chentaigou ophiolite mafic rocks
Si0, TiO, AlOs Fe,0; FeO MnO MgO Ca0 K,0 Na,O P,0s
A9211-4* 52.53 0.46 14.93 2.1 6.51 0.16 7.67 11.34 1.48 0.54 0.06
A9211-5% 49.65 0.54 12.41 1.99 8.39 0.21 11.54 9.06 2.11 0.72 0.06
A9211-6% 51.5 0.54 13.49 1.65 7.56 0.19 8.89 10.52 2.38 0.77 0.06
A9308* 50.67 0.78 12.16 4.51 7.9 0.32 8.83 10.32 2.56 1.07 0.03
AnS1176-2 51.2 0.60 15.09 2.15 7.76 0.2 8.35 9.81 0.19 2.92 0.06
AnS5010-2 49.82 0.92 14.81 1.3 8.05 0.19 9.07 8.43 0.72 2.78 0.07
* 7 1:5 1072
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Fig.4 TAS a and AFM b diagrams for Chentaigou ophiolite mafic rocks
5
Table 5 Trace elements of Chentaigou ophiolite mafic rocks
Co Cr Cu Ni Sr Ba Vv Zr Rb Nb Th U Hf Ta
A9211-4* 27.6 91.3 70.4 70.5 81.2 121 208 38.6 34 1.37 0.67 0.03 14 0.16
A9211-5% 394 591 62.2 194 63.7 179 264 1.0 41 1.5 0.04 0.3 0.8 0.2
A9211-6* 28.2 363 30.5 97.7 76.4 201 243 166 45 1.2 0.47 0.16 0.93 0.19
A9308* 63 284 46.8 131 109 114 356 36.1 18.8 1.92 0.26 0.09
* 7. 107,
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Fig. 5 Chondrite-normalized REE a and primitive mantle-normalized trace elements b patterns for Chentaigou ophiolite mafic rocks
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6
Table 6 Rare earth elements of Chentaigou ophiolitie mafic rocks

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y

A9211-4%* 3.2 6.6 0.68 492 1.6 0.73 4.3 0.3 249  0.64 1.58 0.21 152  0.14 14
A9211-5%* 249 525 058 4.16 147 068 0.04 0.3 2.27 0.5 145 0.22 145 0.16 14.2
A9211-6%* 232 5.6 0.7 3.79 1.58 0.74 4.18 0.3 2.3 0.56 1.46  0.22 1.42 0.1 13
A9308* 5.11 9.64 1.5 7.58 236 087 626 0.64 402 094 1.94  0.21 2.14  0.17
* 7. 10°°.
REE N-MORB 1983  P,0s 0.03%~0.06% 0.05%
LREE P,05 0.14%
N-MORB
2.3 . 3K,0-2Ti,0-MgO 6a
Ti—Cr
6b
1999
IAT MORB
MORB . .
IAT MORB K.Rb Nb. Hf IAT
IAT MORB
IAT MORB
6 .
T102 - 7
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Fig. 6 3K,0-2Ti,0-MgO a and Ti—Cr diagrams b for Chentaigou ophiolite basalt rocks
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