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peridotite xenoliths

2 LTk

2.1 HEFIF% (Electron microprobe analysis, EMPA)
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Table 1 Sample list and information summary of Bailin peridotites
2 ; : T%?ﬂ’&(%>' A MHE:E QSHEELE AR (O o
R A RETREAT | SRR £ RihA Mg Cr T Cpx—Opx T o opx Toi-s
BLO1 88 6 5 1 90. 98 28.15 900 949 886 P Cpx 4
BLO02 50 25 22 3 88. 22 10. 93 1098 1028 1067 & Cpx 4
BL03 56 29 14 1 89. 56 11. 26 1062 1023 1011 H Cpx 41
BLO04 67 15 14 4 89.63 11. 37 1013 1001 1048 H Cpx 4
BL05 65 17 15 3 89.19 10. 28 1111 1042 1123 & Cpx 4
BL06 68 18 11 3 89. 62 15.17 1106 1065 1011 & Cpx 4
BLO7 66 18 14 2 89. 30 10. 26 1095 1011 991 & Cpx 4
BLO0S8 66 17 16 1 89. 06 8.75 1000 967 973 & Cpx 4
BLO09 64 23 10 3 89. 66 12.16 913 936 903 # Cpx 4
BL10 58 22 18 2 89. 23 10. 03 1073 1010 1074 H Cpx 4
BL11 52 27 20 1 88.58 10. 63 1095 1035 1068 & Cpx 4
BL12 51 28 18 3 88.95 9.06 1065 1015 1019 = Cpx 4
BL13 51 27 20 2 88. 22 10. 79 1074 1033 1142 & Cpx 4
BL14 53 28 17 2 89. 26 10. 45 1126 1053 1105 & Cpx 4
BL15 53 27 17 3 89.78 11. 65 1017 985 1033 & Cpx 4
BL16 52 26 21 1 88. 16 10. 71 1071 1030 1055 & Cpx 4
BL18 52 29 17 2 89. 23 10. 36 1099 1045 1099 H Cpx 4
BL19 80 12 6 2 90. 85 34.78 912 957 906 %% Cpx A
BL20 60 23 14 3 88. 84 8. 60 1004 969 1042 & Cpx 4
BL23 55 24 17 4 89. 31 10.08 1104 1058 1079 & Cpx 4
BL24 50 28 20 2 88. 38 11.08 1096 1030 1108 & Cpx 4
BL25 79 13 6 2 90. 79 38. 83 1116 1038 1086 # Cpx 4
BL26 54 27 17 2 89. 41 10. 21 924 923 908 & Cpx 4
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RIAHT 193 nm ArF 43 F#0% #8 (COMPex Pro
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Fig. 2 Variation plots for major elements in minerals of peridotite xenoliths from Bailin

(a)— M CaO FEXT Mg™ 5 (W) —# 7 A Tio, & &

X MgO & fit 5 (o) —BAHE A Na, O & X MgO # i

(DR Cr™ X Mg™ K ; #7481 X %5 K 3 Hao Yantao et al. (2014)

(a)—Diagram of CaO versus Mg” in olivine; (b)—diagram of TiO, versus MgO in Opx; (c¢)—diagram of Na, O versus MgO in Cpx;

(d

diagram of Cr™ versus Mg™ in spinel; the data of Jiande region are from Hao Yantao et al. (2014) for comparison
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et al. , 1989; Bell et al., 1992b; Ingrin et al.,
2000; Peslier et al. , 2002, 2012; Grant et al. ,
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Fig. 3 REE (a, ¢) and trace element (b, d) patterns of Cpx from Bailin peridotites
(ab)—& Cpx Al (c.d)—3% Cpx 45 B2 X Il A AEAROHS 25 A ASHAE A3 5040 5 1Bl (4l Hao Yantao et al. , 2014); BRRLFUA bR L1 S %
Sun and McDonough (1989) ; Ji i3 1 i 47 i fb {5 2 % McDonough and Sun (1995)

(a, b)—Cpx-rich group; (c, d)

Cpx-poor group; shadows are range of Cpx from Jiande peridotites (after Hao Yantao et al. , 2014); REE

are normalized to chondrite values from Sun and McDonough (1989); trace elements are normalized to the primitive mantle values from

McDonough and Sun (1995)
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Fig. 4 Representative IR spectra of olivine, Opx and Cpx

in the Bailin peridotites (unpolarized)

4 e

4.1 HIBFEXKSENRE

R 2 80 SRR i MO A UKL A B 2 i OH
Wi, X AR AT g bIb g AR H 452k B 45 2R (&
4) o RIS B R LA J A A B R L A
TE 45 SC 1 TC7K A 4 v i 6 fige B B s O T R T R A1
(Keppler et al. , 2006; Mierdel et al. , 2007), M
TP #5035 11 ( Demouchy et al. , 2006; Peslier
et al. , 2006; Peslier et al. , 2008) B & %€ 4 £ &

x4 AWMEBETYMEEKEE(X107")
Table 4 Water contents of Opx, Cpx and calculated whole

rock water contents of Bailin peridotites ( X 107°)

e | om | PORA [ BREG [ &R
H,0 & & H,O&&E |H,O&E
BLO1 | %% Cpx 41 118 254 39
BL02 | & Cpx4l 54 109 43
BL03 | & Cpx 4 66 123 43
BL04 | & Cpx 4l 64 167 44
BL05 | & Cpx 4 83 150 46
BLO6 | & Cpx 4 77 165 43
BLO7 | & Cpx 4 96 195 57
BLOS | & Cpx 4l 74 138 44
BL09 | #% Cpx 4l 58 124 34
BL10 | & Cpx 4 78 161 55
BL11 | & Cpx 4l 75 136 54
BL12 | & Cpx 4 53 118 42
BL13 | & Cpx 4 51 107 41
BL14 | & Cpx 4 54 115 41
BL15 | & Cpx 4l 69 154 53
BL16 | & Cpx 4l 47 85 35
BL18 | & Cpx 4 41 79 29
BL19 | % Cpx 4 37 78 15
BL20 | & Cpx 4 45 95 29
BL23 | & Cpx 4l 57 119 40
BL24 | & Cpx 4 51 111 42
BL25 | 7% Cpx 4l 61 127 26
BL26 | & Cpx 4l 79 155 56

(Yang Xiaozhi et al. , 2008; Xia Qunke et al.,
20100, 7ER Z 8 A MM A b, L G o 1y
H, O & 8 B T 008 A R R (<110 "), H ik
RO AE b 0 R AL &5 A — € OHL IR 2 &9 #L
PR

75— 07 T RARFE G W58 B 7 W A0 ] LA R
£ b i X9 0 1R 7K B e (Grant et al. , 2007 ;
Yu Yao et al. , 2011), ¥ #H w5 Pk A2 H —
FE YOG FR o XF T AR R 85 R 0 JORE » DA 4 R A%
) 3k A A 7 T 53 BT 5 oA WL 45 3 WA A g TRT AR R R A
YOH,O &) Wiy R . BRDE £ AR T A
i H, O & 2 IEAH OGO R BRI A7 AR T 3 5
A1 53 TE R ALy 2. 08 53X 5 el 7Y b [ AR
A (Hao Yantao et al. , 2016; Xia Qunke et al. ,
2019) F1 4 BRI %5 (Warren et al. . 2014) ) &5 51
— 3, B EURTE BT R b ROR A T RE
iR RS e Al o N TR R
RGO 5 A 7 b % b T A s ) R O 1 SRS 2
o MRV Sl o S S R v R T
I, RO A A K B A8 X 3R M e U DX Y ) IR
KR,
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Fig. 5 H,O contents in Cpx versus Opx of the Bailin peridotites
ML Cpx/Opx=2. 05 FAEHL X Kk H Hao Yantao et al. (2014)
The dish line indicates Cpx/Opx=2; the data of Jiande are

from Hao Yantao et al. (2014)
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P E T M REZB A BTES Mg™ £ &
Gk A (B 2) 3ok 26 S5 38 B A B A A2 T TS 1Y
TOREARORS S VR X 2 AN [) R R RS 40 s e R AR 4 R
T AR X 5 BB O HE A 1 LAY (Tonov et al.
2002), WitdihA Cr® (Hellebrand et al. , 2001)
TR A i T 2K (TR 6) X6 A SR AOG A e
AT T, B Cpx HIMUA JE AR B2 0~6 %0, %7 Cpx
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Abstract

Major and trace elements and the H,O contents of minerals in peridotite xenoliths hosted by the
Cenozoic basalts of Bailin in the Cathaysia block were evaluated using electron microprobe, laser-ablation
ICP-MS and Fourier transform infrared spectroscopy, respectively. The correlations among the major
elements of the minerals define a melting trend with the degree of partial melting ranging from 0% to
21%. Most samples (21 out of 26) show depleted chondrite-normalized rare earth element patterns and a
degree of partial melting << 6%. The H,O contents (weight in 10 °) of the clinopyroxenes,
orthopyroxenes and olivines are 78 X 10 °* ~262 X 10 °, 37 X 10 *~124 X 10 ° and ~ 0, respectively.
Although potential H-loss during xenolith ascent cannot be excluded for olivines, pyroxenes largely
preserve the H, O content they have in the mantle prior to sampling by the host basalts, as inferred from
@ the homogenous H,O content within single pyroxene grains, and @ the equilibrium H, O partitioning
between the clinopyroxene and orthopyroxene. Based on the mineral modes and assuming a partition
coefficient of 10 for H, O between the clinopyroxene and olivine, the calculated whole-rock H, O contents
range from 15 X 10 ®*~67 X 10 °. The lack of good correlations of H,O contents with melting index,
metasomatic index, redox state and temperature indicates that the controlling factors of H,O content in
Bailin lithospheric mantle are complex. Compare with peridotite xenoliths from Jiande, the Bailin samples
show comparable major and trace element compositions, but very heterogeneous H, O content. Therefore,
the Cenozoic lithospheric mantle of the Cathaysia block represented by Bailin and Jiande is heterogeneous in

the aspect of H, O content.

Key words: water content; peridotite xenolith; lithospheric mantle; mantle heterogeneity; Cathaysia
block



