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Discussion on role of Mesozoic magmatism in reformation of
Shilu iron deposit in Hainan
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Abstract

The Shilu iron ore deposit in Changjiang County of Hainan Province is the largest high-grade iron deposit in
China. Mesozoic intrusions are widely distributed in and around the ore district, Intense effect of magmatism on
the ore deposit yielded two types of reformed ores, i.e., garnet-magnetite ore and pyrite-magnetite-hematite
ore. Mineralogy researches on the reformed ores, together with the evidence from sulfur isotope and trace ele-
ments of ores show that hematite changed into magnetite during the reformation, with sulfur mainly derived
from magma, and iron and trace elements derived from the original ore. Considering the geological characteris-
tics of the ore deposit, it is concluded that the magmatic reformation action occurred later than the enrichment of
the Shilu iron deposit, probably belonging to a kind of thermal reformation which resulted in the magnetitization
of hematite without the enrichment of the ore.
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Fig. 1 Geological sketch map of the Shilu iron ore district in Hainan Province modified after Xu et al. 2009
Fig. a shows distribution of granite in Hainan Island. 1—Greenschist facies metamorphosed volcanic-clastic sedimentary and carbonate rocks of 1st
to 6th layers of Shilu Group 2—Metamorphosed quartz sandstone and phyllite of Sinian Shihuiding Formation 3—Middle-Lower Carboniferous
breccia quartz sandstone arkose argillaceous rock and crystalline limestone 4—Middle-Lower Permian mudstone  siltstone sandstone limestone
and siliceous claystone 5—1Iron ore body 6—Cobalt ore body 7—Copper ore body 8—Indosinian-Early Yanshanian granite 9—Late Yanshanian

granitic porphyry 10—Syncline 11—Anticline 12—Measured and inferred faults 13—Geological boundary
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of two typical types of magmatic hydrothermal reformed ores in the Shilu iron deposi
hermal minerals like garnet, epidote, diopside and quartz are buted as veins in iro s mainly composed of
raph der mic ope. Magnetite occurs j r grains infrequently with

e replm ed b P
rothermal veinss preserving sheet texture of hematite (p

thin section located in E of Fig. ¢): . Hematite, the dominant Fe-bearing ore mineral far from the hydrothermal veins, ocecasionally with minor

magnetite position of thin section located in F of Fig. ¢)
Q—Quartz, Ga—Garnet, Ey tes Py—Pyrite, Mt—Magnetite: Hm—Hematite
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Fig. 3 Histogram of sulfer isotope from the Shilu iron deposit

a. &S values of hydrothermal veins in reformed ores b. 838 values of dykes and granites ¢, & **S values of Cu-Co ores d. &3*S values of

diopside-tremolite rocks. Data from South China Iron-rich Scientific Research Party of CAS 1986
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Fig. 4 REE and trace element patterns of ores rocks and minerals from the Shilu iron deposit
a. Chondrite-normalized REE patterns of ores and rocks b. Primitive mantle normalized trace element spidergrams of ores and rocks

c. Chondrite normalized REE patterns of pyrite from hydrothermal veins d. Primitive mantle normalized trace element spidergrams of pyrite from

hydrothermal veins. Chondrite-normalized data from Sun et al. 1989 primitive mantle normalized data from Wood et al.

1979
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Table 1 REE and trace elements contents w 10 ¢ of ores rocks and minerals from the Shilu iron deposit
1 2 3 4 5 6 7 8 9 10 11 12 13
603 607 C60.8  WS843 Zk1201 Zk1302 C60-3  C60-3 607 (608 W843 Zk1302  Zk1201
-8 -14 -1 2 -4 -8
La 5.01 8.01 1.63 29.4 19.9 2.67 1.33 4 8.87 1.41 10.3 5.91 12
Ce 8.54 18.2 3.55 62.6 43.2 4.75 2.47 7 20.5 3.4 24.3 24.6 26.7
Pr 1.02 2.16 0.46 6.63 4.25 0.6 0.3 0.69 2.71 0.42 2.83 1.64 2.49
Nd 3.68 8.49 1.9 25.9 15.6 2.38 1.22 2.42 9.88 1.71 11.3 6.27 9.1
Sm 0.65 1.72 0.44 5.46 2.89 0.63 0.18 0.25 2.19 0.5 2.34 1.44 1.49
Eu 0.19 0.62 0.1 1.82 0.72 0.15 0.018 0.045 0.37 0.0064 0.31 0.27 0.2
Gd 0.72 1.68 0.46 5 2.57 0.56 0.27 0.37 1.89 0.46 2.24 1.33 1.38
Th 0.13 0.35 0.094 0.9 0.4 0.12  0.059 0.076  0.41 0.1 0.42 0.25 0.2
Dy 0.83 2.2 0.63 5.42 2.38 0.53 0.35 0.32 2.57 0.47 2.11 1.41 1.04
Ho 0.18 0.44 0.11 1.02 0.46 0.11 0.042 0.071 0.45 0.096 0.37 0.2 0.2
Er 0.56 1.35 0.33 3.08 1.3 0.31 0.12 0.21 1.38 0.3 1.1 0.57 0.66
Tm 0.095 0.2 0.053 0.47 0.23 0.060 0.023 0.058 0.2 0.029 0.16 0.083 0.065
Yb 0.74 1.18 0.31 3.03 1.44 0.28 0.11 0.26 1.22 0.27 0.76 0.53 0.41
Lu 0.087 0.2 0.054 0.49 0.22 0.043 0.016 0.032 0.16 0.039 0.12 0.062 0.063
Y 5.010 10.8 3.04 28 13.5 2.96 1.3 1.7 11.7 2.76 9.38 6.13 5.75
Rb 0.78 31.1 3.42 69.4 20.6 0.99 0.15 0:31 10.7 0.62 3.05 23.1 0.75
Sr 15.1 5.44 1.45 55.8 74.7 40.5 3.84 1.06 2.04 0.56 3.83 6.91 15.7
Ba 163 764 61.8 2061 588 21.4 2S¢ 23.8 111 12.5 76 177 23.3
Nb 2.87 3.47 1.1 10.3 6.92 1.04 0.16 1.14 2.82 0.84 0.51 2.46 1.04
Zr 59.7 54.8 29.8 236 114 20 7.33 5.06 9.27 10 20.4 1.93 5.39
Hf 1.37 1.65 0.63 5.76 2.97 0.44 0.15 0.35 0.4 0.35 0.43 0.067 0.15
Ta 0.16 0.27 0.072 0.73 0.55 0.059 0.009 0.021 0.003 0.009 0.003 0.003 0.003
Pb 83.3 13.5 3.28 30.7 13 2.27 147 8.08 12.6 2.23 7.76 80 9.92
Th 0.93 3.84 1.51 8.4 5:41 0.56 0.74 0.71 4.77 1.62 3.84 7.48 3.2
U 0.38 1.06 0.37 4.74 2:59 0.48 0.14 0.19 0.93 0.36 3.63 2.6 1.42
SREE 22.43  46.80 10.12 151.22 95.56 13.19 6.51 15.8 52.8 9.27 58.66  44.57 56
LREE HREE" 5.72 5.15 3.95 6.79 9.62 5.57 5.53 10.27 5.38 4.29 7.06 9.04 12.95
La Yb X 4.88 4.87 3.72 6.96 9.91 6.96 8.37 11.21 5.22 3.76 9.7 8 20.84
OEu” 0.86 1.11 0.7 1.05 0.79 0.75 0.25 0.45 0.54 0.4 0.41 0.58 0.44
ELEMENT [  ICP-MS In C60-3 C60-7 Co60-
8 Wg4-3 7Zk1201-8 Zk1302-14 C60-3-1
C60-3-2 * 1
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Fig. 5 The equilibrium curve of transformation of hematite-

magnetite modified after Wang et al. 1984
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