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Abstract: The genetic mechanism of serpentinized peridotite in Liiliangshan area of the North Qaidam UHPM

belt is controversial. It was proposed as product of subducted slabs, refertilised lithospheric mantle or mantle
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wedge. In this paper, two types of peridotite (garnet lherzolite and dunite) were collected from Liiliangshan area,
and the major and trace elements, and in-situ boron isotope of serpentine were analyzed. The two types of peri-
dotite have experienced different types of serpentinization respectively. The dunite is dominated by the serpen-
tinization of olivine, while the garnet lherzolite is dominated by the serpentinization of pyroxene. The serpentine
produced by the serpentinization of olivine has higher content of MgO and As but lower content of Al,O;, Cr,0;,
FeO, Li, Yb, Y, Ti, Sc and Zn; while the serpentine produced by the serpentinization of pyroxene is opposite.
Serpentine in two types of peridotite showed significant differences in boron isotope. The boron content of ser-
pentine in dunite is from 13.3%x107° to 38.5%10°°, and its 8''B value is from —9.5%o to +5.0%o, which is close to or
slight higher than the 5''B value of the mantle. The boron content of serpentine in garnet lherzolite is from
10.5%x10°° to 49.9x10°°, and its 3"'B value is from 6.3%o to 23.0%o, indicating that they are significantly enriched
in heavy boron isotope. The difference of boron isotope composition of serpentines indicates that the
Liiliangshan peridotite was formed in two different tectonic settings. The garnet lherzolite is formed in litho-
spheric mantle and has been altered by seawater, thus with enrichment of heavy boron isotope. While the dunite
is of mantle-wedge origin and had undergone serpentinization interacted with subduction fluids, thus with en-
richment of light boron isotope.
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North Qaidam UHP metamorphic belt
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Fig. 1 (a) Major tectonic units of the North Qaidam UHP metamorphic belt, northeastern Tibetan Plateau,

(b) geological map of Liiliangshan area
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Fig. 2 Field occurrence and microscopic characteristics of dunite and garnet lherzolite
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Tab. 1 Major elements (%) of serpentine from Liiliangshan peridotite, North Qaidam

% 5 21LL03-3 21LL03-4 21LL08-2 21LL08-3 21LL12-1 21LL12-2 21LL2-3
SiO, 44.7 44.6 38.9 44.9 449 45.1 44.9
TiO, 0.09 0.09 0.08 0.04 0.07 0.05 0.07
AlLO, 0.33 0.45 5.39 0.47 0.19 0.17 0.19
Cr,0; 0.05 0.02 0.6 0.07 0.02 0.05 0.06
MgO 39.2 394 36.9 38.9 39.5 39.7 39.5
FeO 3.11 3.09 4.21 3.27 2.87 2.77 2.93
MnO 0.04 0.04 0.11 0.08 0.03 0.02 0.03
NiO 0.10 0.10 0.14 0.11 0.19 0.18 0.19
CaO 0.04 0.03 0.07 0.12 0.02 0.03 0.02
Na,O 0.01 0.02 0.02 0.02 0.01 0.01 0.01
K,0 0.00 0.01 0.02 0.03 0.00 0.00 0.01
P,0s 0.01 0.01 0.01 0.02 0.00 0.00 0.00
F 0.02 0.02 0.00 0.03 0.09 0.09 0.05
Cl 0.03 0.03 0.02 0.03 0.02 0.02 0.02
&1t 87.72 87.85 86.51 88.03 87.86 88.15 87.96
Oxygens 14.00 14.00 14.00 14.00 14.00 14.00 14.00
Si 4.10 4.08 3.49 4.10 4.12 4.12 4.12
Ti 0.01 0.01 0.01 0.00 0.00 0.00 0.01
Al 0.04 0.05 0.53 0.05 0.02 0.02 0.02
Cr 0.00 0.00 0.04 0.01 0.00 0.00 0.00
Mg 5.41 5.41 4.96 5.33 5.44 5.45 5.43
Fe™ 0.24 0.24 0.31 0.25 0.22 0.21 0.22
Mn 0.00 0.00 0.01 0.01 0.00 0.00 0.00
Ni 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Ca 0.00 0.00 0.01 0.01 0.00 0.00 0.00
Na 0.00 0.01 0.01 0.01 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sum 9.81 9.81 9.37 9.78 9.83 9.83 9.83
Xntg 0.96 0.96 0.94 0.96 0.96 0.96 0.96

T FHE LR I TR
FE7E 100~1200 cm ' AOETEIX R N . 100 175475 R 55 PRI BUT A B A B (] 2¢) Al st

TERE BRI A 1~5mW, YERE R 4059 cm ', A1 2L, BOHE A0V S 3% B8 S I IR (T 2d), 80 72
BOCHBER 1~2 pum, RAEM A R 10~20 s, $HEF HAE Wik 2z v (] 2e) o W 80 fb 4lidi 7 (21LL03 5

FH LabSpec 6 #FAbHE 21LL12) RZ LM A R F, & /DR A 5 R pt
WA, BIOHS 1 % A SR B S AT AR F L B0 AT
3 Grbrdh AR ZE VI (] 2e. [ 26) o AR SAMIE £ AT AL 5]
T T 5, — Tl 2 43 7 6 3 R o 1 1 4 445 44 ([ 2h),
3.0 B S A B0 1 RO 1 3295 41 BB A 2T

AR M A (21LL0S) EE AR A . 4R (K 2d), 7T WA R A5 1, DL 2
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Tab.2 Trace elements (10°°) of serpentine from Liiliangshan peridotite, North Qaidam

R 21LL03-3  21LL03-4  21LL08-2  21LL08-3  21LLI2-1 21LLI2-2  21LL2-3
Li 0.46 0.72 2.16 8.08 0.40 0.41 0.29
B 33.3 34.1 21.0 26.0 21.1 24.7 22.0
Ca 162 100 3500 4927 20850 - - -
Sc 3.92 439 33.33 3.72 5.16 4.89 5.19
Ti 53.4 49.1 89.3 35.6 6.79 5.94 7.03
% 8.60 11.43 68.19 12.33 5.89 4.96 5.26
Cr 175 126 4716 1183 24.1 109 330
Co 74.0 40.1 60.7 40.9 477 495 53.0
Ni 1192 743 1523 890 1452 1404 1390
Cu 1.24 1.77 1.95 0.48 - - 0.16
Zn 17.4 14.4 31.6 20.0 10.3 11.0 15.4
As 1.14 1.14 0.71 0.56 1.60 2.35 1.03
Rb 0.53 0.00 4.68 2.92 - 0.49 0.41
Sr 18.85 6.10 4.05 6.50 0.31 0.38 0.36
Y 2.48 2.24 2.44 0.17 0.04 0.04 0.05
Zr 0.39 0.40 1.49 0.15 0.03 0.05 0.07
Nb 0.10 0.10 0.13 0.03 0.01 0.01 0.02
Sb 0.14 0.22 - 0.17 0.17 0.20 0.11
Cs 0.33 0.32 0.98 0.54 0.17 0.16 0.12
Ba 0.94 1.12 5.87 5.19 0.11 0.14 0.27
La 0.19 0.21 0.52 0.07 0.02 0.05 0.06
Ce 0.72 0.77 1.18 0.14 0.09 0.15 0.19
Pr 0.11 0.11 0.13 0.01 0.01 0.02 0.03
Nd 0.63 0.61 0.54 0.06 0.05 0.10 0.14
Sm 0.21 0.17 0.09 0.01 0.02 0.03 0.04
Eu 0.01 0.01 0.02 0.00 0.01 0.02 0.01
Gd 0.29 0.27 0.13 - - - 0.02
Tb 0.06 0.05 0.03 0.00 - 0.01 0.00
Dy 0.39 0.34 0.24 0.02 0.01 0.01 0.01
Ho 0.08 0.07 0.09 0.00 - - -
Er 0.25 0.20 0.35 0.03 - - 0.01
Tm 0.03 0.03 0.06 0.00 - - 0.00
Yb 0.24 0.21 0.52 0.05 - - -
Lu 0.03 0.03 0.09 0.01 - - -
Hf 0.01 0.01 0.04 - - - -
Ta 0.00 0.01 0.01 - 0.00 0.00 0.00
Pb 0.36 0.23 0.75 0.41 0.18 0.15 0.19
Th 0.01 0.01 0.24 0.02 0.01 0.01 0.02
U 0.01 0.01 0.06 0.02 0.19 0.10 0.42

La/Yb 0.79 1.09 1.29 2.85 0.00 - -

SREE 3.25 3.04 3.93 0.30 0.18 0.32 0.44

Euw/Eu* 0.13 0.11 0.71 - - - 1.59
(Dy/Yb) 1.11 1.20 0.34 0.34 - - -

TE: RAEEHINHR AT (E
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Tab. 3 Boron isotopes (%o) of serpentine from Liiliangshan peridotite, North Qaidam
HPSEss 8ME SE 5 3fH SE 5 SfE SE D= 3fH SE
21LL03-3 21LL08-2 21LL12-1 21LL12-3
1 2.0 0.7 1 17.4 1.5 1 23 0.9 1 0.9 0.9
2 5.0 0.7 2 23.0 0.9 2 33 1.1 2 23 0.9
3 3.6 0.7 3 22.6 0.8 3 0.9 12 3 0.6 0.9
4 1.3 0.7 4 6.3 1.6 4 -2.0 1.1 4 0.9 0.9
5 -0.5 0.8 5 11.8 1.6 5 -3.1 12 5 2.4 0.8
6 -0.8 0.7 6 16.6 1.1 6 2.2 1.3 6 -0.3 0.8
7 -0.1 0.8 7 18.1 1.4 7 0.8 12 7 -3.8 0.9
8 -17 0.7 8 17.4 L1 8 0.2 1.4 8 1.8 0.9
9 -4.5 0.7 9 14.7 1.1 9 1.9 1.0 9 -1.2 0.9
10 -3.6 0.8 10 16.0 1.0 10 -3.8 12 10 -1.0 0.9
21LL03-4 21LL08-3 21LL12-2
1 33 0.6 1 11.9 0.7 1 -1.7 1.1
2 4.4 0.7 2 17.2 0.9 2 —4.4 12
3 2.6 0.6 3 11.7 0.9 3 -1.8 1.0
4 1.1 0.6 4 21.6 0.6 4 1.0 1.0
5 -0.7 0.6 5 13.44 0.7 5 —4.4 12
6 0 0.6 6 9.6 0.7 6 -3.1 1.3
7 0.6 0.6 7 11.4 0.7 7 -9.5 12
8 1.3 0.6 8 12.5 0.7 8 -4.0 12
9 03 0.6 9 112 0.7 9 0.8 1.1
10 -0.1 0.6 10 -5.5 1.3
A % 25 3 A S 4 UK 1] ) 2g) 5 0 4 0K - i

tE (& 2h) o R B DG EE T AT I MO 4 e il A 22
Bt PO 21) o XA R A RO S A a0
e et iDL A R /i R WA= 't s NS it QTN
AU FE 53 BT (8 AT e S0 A i 34 Ry it e 80 (181 3)
32 mMEAEHMERTER
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0.08%, Na,0+K,O 4 0~0.06%. Mg"# 0.95~0.97, ¥
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Fig.3 Raman spectrogram of serpentine
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Fig.4 Composition changes of serpentine in Liiliangshan area
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