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The origin of the mantle peridotite from ophiolitite in northeast Jiangxi and its
geological implications

WANG Cun—zhi, HUANG Zhi—zhong, XING Guang—fu, YU Ming—gang, HONG Wen—tao

(Nanjing Center, China Geological Survey, Nanjing 210016, Jiangsu, China)

Abstract: The ophiolite in northeast Jiangxi is one of rare Precambrian ophiolites in Jiangnan orogenic belt and also a hot topic for
the tectonics of South China. The mantle peridotite mainly consists of harzburgite. Compared with primitive mantle, the peridotites
have lower total REE values varying from 0.83 x107° to 2.62x10™° and higher MgO content. On the chondrite—normalized REE
patterns, the rocks display enriched LREE patterns. When normalized to primitive mantle, all samples show variable enrichment of
LILEs and are characterized by significant Nb negative anomalies. These features imply a depleted mantle source, which was
overlapped by fluid alteration in a subduction zone. On the HREE patterns, the calculation shows that the harzburgites exhibit the
residues of 10%—30% partial melting of the mantle source. Meanwhile, the spinels from mantle peridotites in northeast Jiangxi can

be divided into two types which are Cr">60 and Cr"<60 in the light of their chemical compositions. It is thus concluded that the

WtE B 2015-07—16; BB HHH:2015-10-20
EHEWA .+ FEHUF A S5 H (1212011120120,1212011120117,12120113065200) %8
PEE R EAAE, 55,1983 28 Bl |, N FRAIESY 51 A M BT AT 77 1] s E—mail : 32107407 @qq.com.,

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



H43E 4l

TAFE G BRI A e M O e P B R X 1179

spinels are of characteristics of both MOR and SSZ setting. In combination with previous researches, the authors infer that ophiolites

in northeast Jiangxi originated in a MOR setting at ca. 1060 Ma, and was modified by melts and fluids in a SSZ mantle wedge at ca.

970 Ma.
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Fig.1 Schematic tectonic map of South China showing the location of the northeast Jiangxi ophiolite (a), Geological map of the
northeast Jiangxi ophiolite (modified after Li et al., 2008"") (b)
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Fig. 2 Photographs and back—scattered electron (BSE) images of the peridotites from the northeast Jiangxi ophiolites
a— Hand specimen of the serpentinized harzburgite; b— Serpentinite mainly composed of serpentine; c— Magnetite band formed during

serpentinization; d—i—Euhedral Cr - spinel and subhedral Cr - spinel within serpentinite; Srp—Serpentine; Cr—Chrome spinel; Mt—Magnetite
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Table 1 Major (%), trace and rare earth (10°) elements compositions of the mantle peridotites from northeast Jiangxi

ophiolites
1 H PMZSD-0-1  PMZSD-0-2 PMZSD-0-3 PMZSD-0-4  1001-1 ~ 1002-1 ~ 1003-1
TiH Hi B 1 Py
Si0, 36.88 37.84 39.89 34.42 40.50 40.60 39.50
TiO, 0.01 0.03 0.02 0.03 0.01 0.01 0.01
AlLOs 0.77 0.74 0.60 0.87 0.98 1.07 0.71
Fe,0s 5.87 8.39 6.84 9.38 6.89 7.15 7.87
MnO 0.12 0.06 0.06 0.07 0.08 0.09 0.10
MgO 40.72 40.24 40.67 39.00 37.20 37.30 39.30
CaO 1.09 0.04 0.14 0.96 0.07 0.05 0.90
NaO, 0.04 <0.01 <0.01 <0.01 <0.01 0.02 0.01
K,O 0.01 0.02 0.02 0.02 0.01 <0.01 <0.01
P,0s <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
LOI 13.81 12.86 12.00 15.51 13.12 12.41 12.42
Total 99.38 100.23 100.24 100.27 98.86 98.70 100.82
Mg" 94 92 93 91 93 92 92
La 0.42 0.46 0.56 0.68 0.18 0.16 0.13
Ce 045 0.49 0.38 0.63 0.25 0.22 0.32
Pr 0.09 0.13 0.06 0.08 0.05 0.04 0.03
Nd 0.34 0.45 022 0.55 0.11 0.14 0.15
Sm 0.07 0.09 0.06 0.07 0.03 0.07 0.06
Eu 0.02 0.05 0.04 0.05 0.02 0.03 0.05
Gd 0.08 0.10 0.07 0.14 0.03 0.03 0.05
Tb 0.01 0.02 0.01 0.03 0.01 0.01 0.01
Dy 0.06 0.11 0.09 0.15 0.04 0.04 0.05
Ho 0.01 0.02 0.02 0.03 0.01 0.01 0.01
Er 0.04 0.07 0.06 0.09 0.04 0.04 0.03
Tm 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Yb 0.04 0.08 0.06 0.10 0.05 0.05 0.03
Lu 0.01 0.02 0.01 0.02 0.01 0.01 0.01
Y 0.44 0.69 0.52 0.82 0.38 0.46 0.28
Rb 0.29 0.51 0.45 0.45 0.50 0.30 0.20
Ba 9.39 7.80 820 8.68 5.45 8.13 6.78
Th 0.12 0.16 0.12 0.11 0.02 0.02 0.05
U 0.06 0.05 0.04 0.04 0.02 0.02 0.02
Ta 0.04 0.03 0.04 0.14 0.02 0.02 0.03
Nb 0.21 0.12 0.18 0.23 0.16 0.13 0.09
Pb 0.21 1.20 0.58 0.31 0.10 0.15 0.45
Sr 22.90 6.00 33.10 17.90 422 3.08 35.80
Zr 0.54 0.64 0.65 0.72 0.44 0.41 0.83
Hf 0.08 0.02 0.02 0.02 0.01 0.01 0.02
Cu 1.7 9.91 1.93 1.89 3.46 5.65 495
Zn 33.6 18.1 13.6 16 415 49.8 46
\Y 34.5 65.1 499 66.2 36.8 40.7 234
Ni 1792 2162 1586 1904 1990 1940 1700
Co 82.6 108 94.4 108 101 98.1 79.4
Cr 2594 2394 1612 2061 1500 1720 1310
Li 0.59 0.72 2.99 0.73 1.94 2.02 4.14
w 0.31 0.21 0.16 0.14 0.12 0.06 0.24
Bi 0.06 0.20 0.06 0.09 0.02 0.01 0.07
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Table 2 Mineral composition of the mantle peridotites from northeast Jiangxi ophiolites calculated by CIPW method

FEf& 1210ZSD-1 1210ZSD-2 1210ZSD-3  PMZSD-0-4 ~ 1001-1 ~ 1002-1  1003-1
Pl 2.26 0.13 0.69 2.34 0.35 0.42 2
Or 0 0.12 0.12 0.12 0.06 0 0
C 0 0.68 0.32 0 0.85 0.96 0
Di 272 0 0 1.95 0 0 2.04
Hy 8.34 17.34 24.03 1.63 35.68 3538 20.51
Ol 71.28 67.8 62.04 77.28 47.79 48.47 62.68
IIm 0.02 0.06 0.04 0.06 0.02 0.02 0.02
Ap 0.02 0.02 0 0 0 0 0
Mt 0.86 1.23 1 1.38 1.22 1.04 1.15

1 PI—RHEAT ; Or—IE K AT s C—NI & s Di—3B K A7 s Hy—48 9 HEAT ; Ol— it 7 5
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Fig.3 Discrimination diagram for restoration of orignal
composition of the serpentinites from northeast Jiangxi
ophiolite

NiO, SiO, Ml TiO, ¥ #=fk ., CaO fl K,O 7% & K43
ERHBRLLT o B R ZE R0 | i S i A= 4 0
A NI A, CF {H (100xCr/(Cr+Al)) 7 52~70,

X R AZ AR AT BE 2 T A B 0 A ks

10

O AR RIS F M , £ Ao e it o
R, R AL R o R

5 1 @

5.1 ihig#HiE K E

AR AL MW 5 b B 5 0 N B
AT B 4 Hiu 4 5 B 17 MgO 7 T 5L A e,
FE R IZ ML AOAYE A — 2 5 5 B 1 D e e A
FREAY . IR LG R EORE AR gt
b WA o e AR S AR AL, 2 R B s LU
B LREE FHX & £ , it oo & b Cr FINI & i3
Mo KETFRATREE, MY mTEN RS
P, 22 BB R A e s 7 BB LA 5 451 g 1 X 11
FEAE | A AS IR BE (R0 ot 3 (AR A S AR AR

), FR AT A I 9 2 B, s Aot b 1 2 A
JBTF Crafhifi. CriRfbATEtpat A s, & —

i FCEAR E RIAR TN 1), EAE— e AR TR

(a) A AR BB G AR (b) N
A TV HL ARG A AR b 0 ARG

LE’[ - — 5% 4 4 Rt 2k, 51 1A SCik[24] % AT ML IS R

% =

5 5
El

e 0.1 :

0.01 - 6,61 Ba U Ta Ce Sr Zr Sm Gd Dy Ho Tm Lu

10

LaCePrNdSmEuGd TbDyHoErTmYbLu

Rb Th Nb La Pr Nd Hf Eu Tb Y Er Yb

K4 BURACIeS AT A A L OT R I /AR (a) FIHCRE T 3R W I 141 (b) (BRORL B A R e ) {48 SCRik[231)
Fig.4 Chondrite-normalized REE patterns (a) and primitive mantle-normalized spider diagram (b) of the mantle peridotite from
northeast Jiangxi ophiolites (normalization values after reference[23])
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Table 3 Electron microprobe analyses of spinel in mantle peridotites from northeast Jiangxi ophiolites

e
{M?;'L l‘f Na,0  MgO  ALO; S0, NiO  FeO MnO KO CaO CnO; TiO,  Total Mg’ Crf
1 0081 10982 24166 0032 0082 20559 0366 0019 0 44279 0022 100588 53 55
2 0056 10687 21189 0045 0046 20554 0351 0 0 47404 0002 100334 52 60
3 016 10278 21246 0032 0021 20673 0334 0011 0021 45799 0021 9859 51 59
4 0005 9691 19632 0002 0 2173 0328 0008 0 48375 0012 99783 48 62
5 0011 10753 21297 0049 0047 19732 027 0 0 46904 0017 9908 53 60
6 0074 11738 22332 0026 0039 19887 0254 0031 0 47152 002 101553 55 59
7 0007 11928 24619 0022 0081 19245 0255 0017 0 43729 0013 99916 57 54
8 0415 11384 21401 0025 0022 19733 0254 0012 0023 46984 0 100253 55 60
9 0032 11274 23846 002 0006 20053 0243 0 0 43612 0046 99132 54 55
10 0097 1137 2408 0024 0054 20144 0317 0.032 4408 0007 100211 54 55

11 0377 1049 23415 0.032 0062 20.831 0339 0.008 43.779 0 99.333 51 56

[~ =

12 i 0.093 9214 2143 0.043 0 22486 0331 0.023 4481 0 98.43 46 58
13 L] 0.115 9326 18913 0.039 0.074 23.805 0358 0.013 0.004 46027 0.003 98.677 45 62

14 b1 0.073 9.11 18298 002 0087 23895 029 001 0001 47.051 0.037 98881 44 63

15 0.017 7208 17881 002 0017 26441 0487 0 0 46.086 0.013  98.184 36 63
16 0.394 7994 15961 0.067 0.057 25147 0369 0.046 0.049 48302 0.022 98442 40 67
17 0.008 6.749 18275 0.018 0.023 27583 0463 0 0 45159  0.029 98314 34 62
18 0.021 8.655 17442 0039 003 24514 0.396 0 0 47.971 0 99.068 43 65
19 0.029 7.189  14.688 0.029 0.008 26.005 0428 0 0 50.313 0 98.726 37 70
20 0.022 8.451 17725  0.04 0.064 25496 0.384 0 0 47996 0.011 100.189 41 64
21 0 8813 20614 0.026 0018 24532 0463 0 0.007 44284 0.006  98.822 43 59
22 0.075 9.132 17.521 0 0.039 23398 0379 0.018 0 4828 0 98.842 45 65
23 0.002 7.566  20.756  0.054 0.026 26.631 0425 0 0 44003  0.003  99.466 37 59
24 0 10231 21268 0.004 0.041 22699 0291 0.007 0 45454 0 100.002 49 59
25 0.116 10221 2155 0.008 0.055 22714 0.329 0 0.028 44496 0.012  99.557 49 58
26 0.087 5.091 22863 0.165 0.04 2557 0524 0.019 0012 41908 0.054 98.166 29 55
27 0.092 5.155 23082 0.116 0019 26228 0546 0.021 0.031 41.697 0.09 98.946 29 55
28 ) 0.114 7.155 23971 0.083 0.007 2359 0.732 0.004 0016 42892 0.073 100.569 39 55
29 ﬁ 0.066 5489  23.688 0.037 0.022 25278 0.539 0 0 41.654 0.074  98.487 31 54
30 " 0.058 9.015 25523 0.027 0.031 21.021 0.722 0 0.011 41956 0.115 100.241 47 52
31 0.062 6234 24107 0.001 0031 24934 0.67 0.023 0 41488 0.074  99.505 34 54
32 0.073 4708 24264 0023 0.008 27335 0488 0 0.012 41276 0.065  100.15 27 53

1 Mg'=Mg*/(Mg*+Fe*")x 100 ; Cr'=Cr*'/(Cr* +AI’")x 100,
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