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Abstract: In order to probe the genesis of the serpentinized marble in the Wusutu region of Inner Mongolia its petro—
graphical mineralogical and geochemical characteristics have been studied in this paper by using microscope scanning e—
lectron microscopy( SEM)  energy dispersive spectrum ( EDS)  X—ay diffraction ( XRD) and whole rock analysis.
Results show that the serpentinized marble in Wusutu area is mainly composed of calcite and dolomite with minor serpen—
tine including major lizardite and trace antigorite and chrysotile. The serpentine occurred as scaly aggregates replaced the
originally lensoid granular or flattening banded olivines. The serpentinized marble samples have high contents of CaO
MgO and LOI with Ca/Mg mole ratios varying from 0. 97 to 1. 68.They are rich in large ion lithophile elements such as
V Ni Sr Ba and depleted in high field strength elements such as Nb Ta U Th with the 3 REE varying from
9.55 pg/gto 12.99 pg/g. They have obvious negative Ce anomalies in both the chondrite standardized and the North A—
merican shale standardized REE patterns. However they have negative Eu anomaly in the chondrite standardized REE pat—
terns  but positive Eu anomaly in the North America shale standardized REE patterns. It is believed that the protolith of
the serpentinized marble was epicontinental marine dolomite which was deposited in relatively stable environment with lit—
tle involvement of terrigenous materials.
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Fig.1 The geological map of Wusutu area
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Fig.2  Microphotos showing characteristics of the serpentinized marble from the Wusutu area
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Fig.5 SEM image and XRD spectrum of sample MW-15
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; 2)Si0, 9.83% ~ 14.31%
11.81% Al 0O, 1.6% ~ 1. 7%
1.62% 1%
( 2000) ; ® P,0; 0. 034% ~
0.04% ( 2008;
1988) P,0,
1%
;@ Fe,0, FeO
( 1990) .
1
Table 1 Major element contents of the serpentinized
marble from the Wusutu area ( %)
MW1 MW-3 MW-5
AL, O, 1.61 1.60 1.66
Ca0 28.24 35.41 30.84
Fe,0, 1.00 0.838 1.05
K,0 0.183 0.256 0.205
MgO 20.89 15.09 19.09
Si0, 14.31 9.83 11.30
Na, O <0.06 <0.06 <0.06
MnO 0.029 0.024 0.023
P,0; 0.040 0.034 0.036
TiO, 0.027 0.023 0.029
FeO 0.208 0.287 0.309
LOI 33.67 36.88 35.77
MgO+CaO 49.13 50.5 49.93
K,0+Na,0 <0.25 <3.2 <0.27
Ca/Mg 0.97 1.68 1.15
- Ca/Mg
3.2
( 2
V.Zn.Ni.Zr.Sr.Ba
Nb.Ta.U.Th.Pb.Rb °
'@
Ba Sr
@ Zr  Th
( 1994)
2% (
1997) Zr

11.34 pg/g Th

0.58 pg/g Zr 240 pg/g-

2
Table 2 Trace element contents of the serpentinized
marble from the Wusutu area (pe/g)
MW-1 MW-3 MW-15
Li 0.54 1.46 1.18
Be 0.13 0.39 0.13
Sc 1.64 1.42 1.81
\4 43.7 39.8 42.1
Cr 5.32 5.00 5.00
Co 2.88 2.09 2.13
Ni 8.87 8.89 8.55
Cu 3.64 10.2 6.95
Zn 10.7 24.2 20.5
Ga 1.65 1.20 1.39
Rb 0.27 0.48 0.33
Sr 83.1 276 96.1
ZIr 14.2 9.13 10.7
Nb 0.53 0.39 0.25
Cs 0.035 0.068 0.035
Ba 114 63.5 49.9
Hf 0.645 0.36 0.49
Ta 0.057 0.033 0.035
Pb 1.49 7.66 4.80
Th 0.88 0.32 0.55
U 0.87 0.14 0.19
Th 10.5 pgl/g Zr
4% Th 5%
€)
Th.  U( Taylor and McLennan
1985)
w( Th) /w( U) 1~2.8 Th U
Nb.Zr  Hf
( Nothdurft et al. 2004;
2013)
3.3
( 3) 3
(ZREE) 9.55~12.99 pg/g)

( LREE/HREE) (5.70~10.78) .

( 4 6a)
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3
Table 3 REE composition of serpentinized
marbles from the Wusutu area (pg/g)

MW-1 MW-3 MW-15

La 2.47 2.83 2.76
Ce 3.90 4.71 4.79
Pr 0.44 0.54 0.60
Nd 1.62 2.05 2.32
Sm 0.24 0.41 0.47
Eu 0.06 0.13 0.11
Gd 0.25 0.40 0.44
Th 0.03 0.07 0.08
Dy 0.17 0.43 0.51
Ho 0.04 0.09 0.12
Er 0.12 0.29 0.33
Tm 0.02 0.05 0.06
Yb 0.15 0.32 0.34
Lu 0.03 0.05 0.06
3 REE 9.55 12.36 12.99
LREE 8.73 10.67 11.05
HREE 0.81 1.70 1.94
LREE/HREE 10.78 6.28 5.70

Boynton and Wark( 1984)

Haskin and Gehl( 1962)

4

Table 4 Chondrite-normalized and NASC-normalized REE

parameters of serpentinized marbles from the Wusutu area

MW-1 MW-3 MW-5
SEu 0.74 0.97 0.73 0.81
3Ce 0.83 0.86 0.86 0.85
(La/Yb) 11.10 5.96 5.47 7.51
8Eu 1.07 141 106 118
3Ce 0.80 0.82 081 0381
(La/Yb) y 1.60 086 079  1.08
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Fig.6  Cehondrite-normalized REE patterns( a) and NASC-normalized REE patterns( b) of serpentinized marbles from the Wusutu area
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Fig.7 The A-CHM discrimination diagram of the serpentinized
marble( modified after Wang Ligong 2011)
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Fig.8 The MgO-CaO discrimination diagram of carbonate
rocks( after Zhang Shaohua et al. 1996)
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