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Fig. 1 Distribution and sampling locations of the Late Cenozoic basalts in North Hainan Island
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Fig. 3 REE patterns and trace element spider diagrams of the Hainan basalts
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Table 2 Major(%) and trace element(jug/g) compositions of the olivine phenocrysts in the Hainan basalts
SiO, FeO MnO MgO Ca0 NiO Total Fo
LQZ-2(1)-4A 36.76 22.69 0.25 39.35 0.21 0.22 99.49 75.56
LQZ-2(1)-4B 36.72 22.65 0.25 39.53 0.21 0.21 99.56 75.68
LQZ-2(2)-3 36.71 21.06 0.23 41.43 0.21 0.23 99.87 77.81
LQZ-2(2)-4 36.87 20.16 0.22 4191 0.20 0.24 99.60 78.75
LQZ-2(3)-6B 37.07 20.27 0.22 41.70 0.20 0.25 99.70 78.58
LQZ-2(3)-8B 35.89 23.74 0.26 39.35 0.21 0.19 99.63 74.71
LQZ-2(4)-2A 36.60 21.24 0.23 40.91 0.20 0.21 99.40 77.44
LQZ-2(1)-2 37.13 19.59 0.21 42.25 0.20 0.25 99.63 79.36
LQZ-2(1)-3A 37.13 18.93 0.21 42.66 0.20 0.29 99.41 80.06
LQZ-2(1)-3B 37.19 18.96 0.21 42.32 0.20 0.28 99.16 79.91
LM-2(1)-2B 37.27 21.21 0.24 40.75 0.22 0.20 99.89 77.40
LM-2(1)-3 36.91 21.71 0.24 40.91 0.21 0.19 100.17 77.06
LM-2(1)-4 38.07 20.30 0.21 40.98 0.22 0.23 100.01 78.25
LM-2(1)-7 37.79 19.73 0.21 41.11 0.22 0.21 99.26 78.79
LM-2(2)-2 37.68 21.10 0.24 40.37 0.21 0.20 99.80 77.33
LM-2(2)-3 37.72 19.71 0.22 41.25 0.21 0.23 99.34 78.86
LM-2(2)-5 37.13 20.18 0.23 41.62 0.22 0.24 99.62 78.62
LM-2(2)-6 37.15 20.61 0.23 41.50 0.22 0.23 99.94 78.21
LM-2(2)-7 37.64 19.05 0.22 42.60 0.22 0.27 100.00 79.95
LM-2(2)-9A 37.44 21.13 0.24 40.71 0.22 0.19 99.92 77.45
NL-3(1)-1 35.80 20.64 0.23 42.60 0.23 0.22 99.72 78.63
NL-3(1)-2 36.68 19.29 0.23 43.35 0.22 0.24 100.01 80.03
NL-3(1)-3 37.12 17.74 0.21 43.50 0.21 0.28 99.05 81.38
NL-3(1)-4 38.16 18.45 0.21 42.69 0.24 0.25 100.01 80.48
NL-3(1)-5 38.14 18.21 0.20 42.81 0.20 0.30 99.86 80.74
NL-3(1)-6 36.89 20.49 0.23 41.23 0.19 0.29 99.32 78.20
NL-3(1)-7A 38.34 18.66 0.21 41.78 0.19 0.28 99.46 79.96
NL-3(1)-8 36.81 19.56 0.21 42.35 0.19 0.29 99.41 79.42
NL-3(1)-9 38.15 17.92 0.21 43.25 0.21 0.29 100.02 81.14
NL-3(1)-10 37.26 17.58 0.20 43.66 0.22 0.32 99.24 81.57
NL-3(2)-1 38.26 19.62 0.22 40.95 0.21 0.25 99.50 78.82
NL-3(2)-2 38.40 17.67 0.20 43.21 0.21 0.30 99.98 81.34
NL-3(2)-3 36.71 18.09 0.21 4355 0.23 0.27 99.05 81.10
NL-3(2)-4A 37.64 18.35 0.21 43.24 0.20 0.27 99.91 80.77
NL-3(2)-4B 37.51 19.19 0.22 42.70 0.21 0.26 100.08 79.87
NL-3(2)-5 38.59 18.37 0.20 42.30 0.18 0.28 99.92 80.41
NL-3(3)-4B 37.87 21.88 0.25 39.57 0.22 0.22 99.99 76.33
NL-3(3)-5 38.27 17.73 0.20 43.00 0.21 0.32 99.73 81.21
NL-3(3)-6A 37.63 17.15 0.20 43.44 0.20 0.31 98.94 81.86
NL-3(3)-6B 37.89 17.81 0.20 43.19 0.24 0.30 99.62 81.22
YX-1(1)-1A 38.42 16.38 0.19 44,50 0.22 0.27 99.99 82.88
YX-1(1)-1B 38.41 16.55 0.19 43.91 0.23 0.24 99.54 82.54
YX-1(1)-2A 38.38 16.49 0.19 44,02 0.22 0.27 99.57 82.63
YX-1(1)-2B 39.00 16.52 0.18 43.83 0.21 0.28 100.02 82.55
YX-1(1)-3 39.24 16.51 0.19 43.33 0.22 0.27 99.76 82.39
YX-1(1)-4 39.34 16.26 0.18 43.36 0.21 0.28 99.63 82.62
YX-1(1)-5 39.55 16.23 0.18 4358 0.22 0.28 100.05 82.72
YX-1(1)-6 38.88 16.72 0.20 43.75 0.24 0.24 100.02 82.34
YX-1(1)-7A 38.33 16.61 0.20 43.85 0.23 0.25 99.47 82.47
YX-1(1)-7B 38.47 16.62 0.20 43.78 0.22 0.25 99.53 82.45
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SiO, FeO MnO MgO CaO NiO Total Fo

Y X-4(1)-1 38.60 16.95 0.18 43.58 0.23 0.24 99.79 82.08

Y X-4(1)-2 38.27 16.60 0.17 44.21 0.21 0.28 99.74 82.60

Y X-4(1)-3 37.65 16.47 0.18 44.89 0.23 0.24 99.66 82.93

YX-4(1)-4 36.68 17.02 0.18 45.43 0.23 0.26 99.80 82.63

YX-4(1)-5 38.71 16.49 0.17 43.98 0.21 0.28 99.84 82.62
Y X-4(1)-6A 39.95 16.58 0.18 42.73 0.22 0.25 99.90 82.13
YX-4(1)-6B 39.38 16.80 0.19 43.00 0.23 0.23 99.83 82.02

Y X-4(1)-7 38.60 16.43 0.17 43.88 0.21 0.28 99.57 82.64

Y X-4(1)-8 38.21 16.61 0.17 43.73 0.21 0.27 99.20 82.43

Y X-4(1)-9 38.18 16.66 0.18 44.10 0.22 0.25 99.59 82.51
DWL-2(1)-1 34.51 29.56 0.34 35.07 0.27 0.11 99.86 67.89
DWL-2(1)-2A 34.71 28.16 0.32 36.19 0.28 0.12 99.79 69.61
DWL-2(1)-2B 34.42 28.70 0.34 36.02 0.30 0.11 99.89 69.11
DWL-2(1)-3 34.11 28.70 0.34 36.49 0.27 0.12 100.04 69.38
DWL-2(1)-4 34.77 28.82 0.35 35.69 0.28 0.12 100.02 68.82
DWL-2(1)-5A 35.06 28.45 0.33 35.52 0.28 0.12 99.76 68.99
DWL-2(2)-1 35.61 28.34 0.34 35.38 0.29 0.11 100.08 69.00
DWL-2(2)-2 35.54 27.66 0.32 35.33 0.27 0.13 99.25 69.48
DWL-2(2)-3 35.16 29.88 0.35 33.89 0.23 0.11 99.63 66.90
DWL-2(2)-4 35.40 28.78 0.34 34.22 0.26 0.12 99.11 67.94
DWL-2(2)-5 35.53 28.10 0.32 35.74 0.27 0.13 100.08 69.39
DWL-2(2)-6 35.52 28.52 0.34 34.99 0.27 0.12 99.76 68.62
DWL-2(3)-1 35.97 28.46 0.33 33.97 0.24 0.12 99.10 68.03
DWL-2(3)-2A 35.93 27.93 0.32 34.70 0.25 0.13 99.26 68.89
DWL-2(3)-2B 35.73 28.10 0.32 34.58 0.25 0.13 99.11 68.68
DWL-2(3)-3 35.69 28.35 0.33 34.67 0.26 0.12 99.42 68.55
DWL-2(3)-7 36.46 26.18 0.29 36.09 0.26 0.15 99.43 71.08
DWL-2(3)-8 35.86 27.66 0.32 35.20 0.28 0.13 99.44 69.41
DWL-2(4)-1 35.80 28.42 0.33 34.88 0.24 0.12 99.79 68.63
DWL-2(4)-2 34.94 28.73 0.35 35.06 0.28 0.11 99.45 68.51
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Diversity of Source Lithology and its Identification for Basalts:
A Case Study of the Hainan Basalts

L1U Jiangiang™? and REN Zhongyuan*

(1. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Identification of the source lithology for basalts is one of the fundamental issues in petrological studies. For
decades, it was commonly considered that mantle peridotite was the only source lithology for basaltic magmas. However,
numerous recent petrological and geochemical studies indicate that the mantle source is highly heterogeneous. In this
paper, we summarize the different geochemical feathers of melts derived from partial melting of different ultramafic
rocks. The results will be used to identify the source lithology for the Hainan basalts. Compared to partial melts of
peridotite, the Hainan basalts have lower CaO contents and higher Fe/Mn, Zn/Fe, Zn/Mn ratios. Meanwhile, the olivine
phenocrysts from the Hainan basalts have lower Ca, Mn and higher Ni, Fe/Mn than those of the olivines crystallized
from partial melts of peridotite. The results of the melting experiments indicate that partial melts of dry mantle
peridotite, peridotite +CO,, and hornblendite cannot match the chemical compositions of the Hainan basalts, while the
pyroxenite melts can well match their geochemical characteristics. The OIB-like trace element compositions, such as Rb,
Ba, Sr, Nb, Ta positive anomalies and Th, U negative anomalies of the Hainan basalts suggest that a recycled oceanic
crust component was involved in the source of the Hainan basalts.

Keywords: basalt; source lithology; olivine composition; pyroxenite; Hainan Island
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