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A genetic analysis of the Yingkon serpentine jade deposit in Liaoning Province

WANG Chang-giu and YE Li-jin
(Key Laboratory of Orogenic Belts and Crustal Evolution, MOE, School of Earth and Space Sciences,
Peking University, Beijing 100871, China)

Abstract: The Houxianyu boron ore district in Yingkou of Liaoning Province is a new producing area of serpen-
tine jades, in which Yingkou jades display the characteristics of rich Mg, high Fe and dark color. In this paper,
the metallogenic process of the Yingkou jade is discussed based on an analysis of petrology, petrochemistry and
geochemistry of the jades, in combination with the geotectonic background, data of dating and the experimental
results of the MgO — SiO, — H,O system. The results show that the protolith was magnesium peridotite and car-
bonatite which was replaced by metamorphic hydrothermal fluid from granitization granite. It is held that the ser-
pentine jade deposit was mainly formed during 1.95~1.85 Ga, with the pressure close to 500 X 10° ~2 000 X 10° Pa
and temperature 400~—250°C , suggesting that it is a mesothermal metamorphic hydrothermal metasomatic deposit.
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Fig. 1 Geological sketch map of serpentine jade deposits in Houxianyu Liaoning modified after Zou Ri et al. 1995
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Fig. 2 Hand specimens, polarizing microphotographs and back scatter electron images of Yingkou jades
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image of olivines coexistent with clinohumite in bronze jades; whose margin and cracks are serpentinized; d—olivine as metasomatic relicts after

serpentinization: e—peridotite as an augen relict after alteration in cloud jades; mineral abbreviation in the figures after Whitney & Evans (2010)
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Table 1 Comparison of the whole-rock compesition between jades peridotite and magnesian marble
SiO, MgO TFeO
41.40~42.58 41.53 ~ 41.22~42.11 41.75 2.64~4.02 3.15
39.63~41.84 40.67 39.63~41.84 41.15 2.08~5.38 3.21
33.41~36.05 34.80 39.72~49.73 47.06 3.24~6.28 4.76
34.12~41.63 38.65 38.97~43.04 41.44 1.77~2.82 2.06
35.90~41.43 38.33 44.42~48.87 46.95 6.43~7.60 7.24
13.94 40.33 3.04
* 2007
Cr Co Ni
2
3 3
La Yb
>1 3a 3.1
La Yb y<1 3b La
Yb v La Sm y LREE HREE  38Eu
2007
Eu 1984
1955 Ma U-Pb Lu 2005
Eu 2007b Ar-Ar
Cr Co Ni 1918 £ 113 Ma
2 20 3.74xX107°% 9.75 1425 £ 19 250 £ 8 Ma
1070 21.53x10°° 2009 30

2007
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Table 2 REE and trace element content of representative Yingkou jade samples

A-1 A-3 A-4 B-1 B-2 B-4 Cc-7 CS8 C-14 D-3 D-4 D-5 D-6
La 1.868 0.999 3.835 1.962 1.737 6.182 4.196 2.293 14.90 5.290 2.271 0.378 1.610
Ce 3.757 2.200 7.961 4.380 3.917 12.06 13.72 7.808 45.71 17.63 6.538 0.865 3.547
Pr 0.416 0.344 0.998 0.555 0.503 1.648 2.190 1.286 7.407 3.057 0.890 0.140 0.432
Nd 1.755 1.648 4.436  2.341 2.259 7.659 10.84 7.055 41.87 15.92 4.775 0.695 1.861
Sm 0.450 0.447 1.399 0.549  0.565 2.301 3.336 1.984 13.77 5.895 1.488 0.217  0.526
Eu 0.022 0.029 0.076 0.028 0.029 0.137 0.119 0.073 0.688 0.403 0.066  0.011 0.020
Gd 0.519 0.561 1.591 0.646 0.671 2.941 4.013 3.333 23.90 7.774 2.809 0.322 0.641
Thb 0.097 0.1006 0.261 0.125 0.130 0.508 0.742 0.796 5.495 1.525 0.664 0.064 0.114
Dy 0.649 0.723 1.605 0.861 0.880 3.141 4.657 6.367 41.760 9.659 5.270  0.475  0.721
Ho 0.150 0.175 0.341 0.200 0.201 0.674 0.976 1.608 10.31 1.974 1.314 0.112 0.163
Er 0.4806  0.603 1.045 0.679 0.653 2.007 2.853 5.371 32.62 5.677 4.191 0.390 0.553
Tm 0.091 0.103 0.189 0.110 0.113 0.342 0.502 1.034 5.545 0.940 0.730 0.084 0.102
Yb 0.6606 0.694 1.364 0.724 0.833 2.391 3.615 6.948 32.01 6.014 4.613 0.673 0.713
Lu 0.097 0.107 0.211 0.113 0.117 0.406 0.620 1.063 5.012 0.833 0.717 0.106 0.117
Cr 0.655 3.278 5.055 7.784 4.372 0.545 4.222 4.542 5.555 3.315 1.779 1.807 4.243
Co 7.372 8.148 9.844 7.689 5.612 8.089 15.00 8.590 7.870 6.669 5.706 6.440 5.577
Ni 25.32 12.29 26.54 11.20 14.88 14.97 36.605 23.68 13.31 12.30 8.875 11.25 12.86
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Fig. 3 Comparison of REE patterns between Yingkou jade peridotite and magnesian marble
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Fig. 4 Schematic diagram of the metallogenic process of Yingkou jade
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