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A study of the origin of turquoise deposit in Zhushan County, Hubei Province

SHI Zhen-rong! and CAI Ke-qgin’
(1. Beijing Institute of Economic Management, Beijing 102602, China; 2. China University of Geosciences, Beijing 100083, China)

Abstract: A study of distribution, formation and geochemistry of turquoise deposit in Zhushan County of Hubei
Province indicates that the formation of the deposit is controlled by certain layers, lithology and fracturing con-
formations. The black rock series of lower Cambrian Shuigoukou Formation with black carbonaceous clay slate
and Cu- and P-bearing carbonaceous siliceous slate constitute the main layers and the main source of the turquoise
deposit in Zhushan. The fracturing conformations of linear distribution control the distribution regularity and
confine the size of turquoise deposit. The turquoise deposit was formed by weathering and leaching action of the
surface water and sedimentation (precipitation). The temperature of the ore solution was between 17°C and 35C.
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IFig. 1 Structure and distribution of turquoise deposit in Zhushan (from Local Records Codification of the Commission
of Zhu shan. 2002)
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Fig. 2 Distribution of mineralizing elemients and mineral resources in Zhushan
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Table 1 Types and characteristics of trace elements
TLS1-2 CPLS21
TX1 NX1
Ba 5632 7681 2528 2265 1047 16 100 18 610 94 100
Cr 179 33 98 282 438.7 222 278.9 470.5
Cu 265 48 50 133 39290 2409 7007 3193
Mn 1544 282 643 659 32.94 61.02 12.63 9.184
Ni 66 34 106 447 118.6 13.34 359.2 56.18
Pb 27 22 27 21 0.508 0.701 75.67 20.56
Sr 732 54 192 112 222 3211 15 250 2370
\% 3343 423 312 3067 144.3 3468 1 480 1380
Zn 502 196 422 814 301.5 101.5 623.1 172.1
Zr 132 346 279 92 9.528 6.581 60.71 48.27
Li 23.2 17.7 36.2 24.6 16.03 2.263 7.419 1.757
Be 3.1 3.7 2.2 2.1 3.987 1.382 0.492 0.695
Sc 7.9 1.6 11.3 8.0 6.162 8.285 3.74 3.152
Co 9.3 2.2 50.2 9.5 6.854 0.976 5.381 5.45
Ga 13.5 15.7 16.0 13.4 12.58 3.446 22.39 5.535
Ge 2.5 3.7 0.8 1.1
Rb 41.0 28.5 78.9 36.2 1.851 11.3 1.613 2.896
Y 65.4 7.2 40.4 55.2 6.942 42.44 106.8 131.5
Nb 14.7 49.3 9.9 3.3 0.12 0.064 0.53 3.656
Mo 53.1 10.3 9.5 597.1 78.34 516.5 728.2 288.4
Ag 9.1 .6 1.1 2.3
Cd 19.3 2.0 2.3 25.8
In 0.1 0.0 0.1 0.1
Sn 3.3 3.8 2.3 1.9
Cs 1.4 0.9 18.7 1.3 0.099 0.314 0.176 0.409
Hf 2.9 7.2 4.1 1.3 0.19 0.106 0.513 1.024
Ta 1.2 2.6 0.9 0.3 0.019 0.028 0.063 0.325
w 1.4 0.4 0.6 1.7
Ti 0.8 0.3 0.4 0.8 349.3 32.2 408.9 823.9
Bi 0.2 0.1 0.2 0.1
Th 1.9 1.2 7.1 2.9 0.038 0.512 1.34 2.576
U 7.1 1.4 6.4 30.1 12.63 73.73 76.49 310.2
> 12704.4 9279.4 4956.3 8711.1 42 100.2 26244.9 45014.5 103 269.8
V. V+Ni 0.98 0.93 0.75 0.87 0.55 1.00 0.80 0.96
U Th 3.74 1.17 0.90 10.38 332.37 144.00 57.08 120.42
V Cr 18.68 12.82 3.18 10.88 0.33 15.62 5.31 2.93
oU 1.83 1.55 1.45 1.94 1.998 1.995 1.988 1.994
2009
nall 1994 U-Th oU=2U U+13
Th
dU>1 oU<1
Mo U 1996
U Th>1 U Th<1
Bai 1994 Ce La
Hatch 1986 Ce La n 1.5
V. V+Ni >0.46 1.5 1999
0.8~0.89 Wig- 2005 2009
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3.4
U Th=1.0~100 §U 1.08~1.9
U Th=1.0~100
SU=1.77 4 V V+Ni = 2 1 2 1
0.75~0.98 V Cr=3.18~20.84 U Th=1.17~ 4
10.38 8U=1.45~1.94 Ce La y=0.28~1.09 12.034%x10°°
>REE  333.011x10 ®~528.167
1 V V. x10° 132.06 X
+Ni =0.55~0.96 U Th=57.08~332.37 V  10°°¢ 2004
Cr=0.33~15.62 8U=1.988 ~ 1.998 154.78 10 ° 41.29
2 Celay=0.01-1.33 X10°°

183.2x10°% 157.37 x10°¢

2 wp 10~ 6
Table 2 Analytical results of REE

TLSI-2 CPLS21 TX1 NX1 2004
La 0.330 12.72 31.79 30.24 25.04 25.6 8.3 34 32.5
Ce 0.516 38.23 42.36 25.62 39.71 38.8 12.5 73.3 46.3
Pr 0.124 13.98 13.16 7.942 4.930 7.7 2.3 8.9 8.4
Nd 0.749 117.6 65.65 59.92 18.79 32.7 7.9 31.2 31.6
Sm 0.348 63.20 15.24 48.32 4.080 8.4 1.4 6.3 6.4
Eu 0.203 20.21 5.245 28.97 0.750 4.4 2.5 2 2.2
Gd 0.666 74.61 15.50 91.21 3.760 11.2 2.1 7.8 8.3
Tb 0.103 7.492 2.107 10.52 0.550 1.6 0.2 1.1 1.2
Dy 0.718 26.20 13.18 50.25 3.440 10 1.4 6.9 7.5
Ho 0.174 2.928 2.933 7.845 0.760 2.1 0.3 1.5 1.7
Er 0.545 5.130 8.937 18.73 2.180 5.6 0.8 4 4.5
Tm 0.079 0.486 1.242 2.369 0.370 0.8 0.1 0.7 0.7
Yb 0.469 2.402 7.705 13.28 1.940 5.2 1.1 4.6 4.5
Lu 0.068 0.265 1.162 1.451 0.320 0.8 0.2 0.9 0.7
Y 6.942 42.44 106.8 131.5 25.44 65.4 7.2 40.4 55.2
> REE 12.034 427.893 333.011 528.167 132.06 154.78 41.29 183.2 157.37
LREE 2.27 265.94 173.445 201.012 93.30 117.53 34.94 155.63 127.27
HREE 9.764 161.953 159.566 327.155 38.76 37.25 6.35 27.55 29.11
LREE HREE 0.23 1.64 1.09 0.61 2.41 3.16 5.5 5.65 4.37
La Yb y 0.07 0.51 0.40 0.22 1.25 0.48 0.73 0.71 0.70
Tb Yb y 0.8 11.44 0.996 2.89 1.03 1.12 0.69 0.87 0.97
o0Eu 1.73 1.28 1.50 1.80 0.84 1.96 6.21 1.24 1.31
0Ce 0.54 0.48 0.44 0.36 0.77 0.60 0.62 0.92 0.61
Ce La \ 0.01 1.08 1.33 0.98 0.71 0.89 0.28 1.09 1.04

4 2009



30

192
LREE HREE  La Yb y s
LREE HREE M
4 wt —A— TX1
eI N K|
—¥— BHBAEE
LREE HREE=7.5 ® isf —e— GMERE
1990 LREE & i
i —=— AHRREE
HREE=2.41 2004 LREE HREE=3.16 % 10
~5.65 2009 4
5
LREE HREE 0.23  0.61 | A e e B A A
LREE HREE 1'64 0 La Ce Pr Nd Sm Eu Gd Tb Dy o Erf Tm Yb Lu
1.09
3
Fig. 3 Partition model of REE
La Yb
1 La Yb y=0.07 La Yb =
0.51 La Yb x = 0.40
La Yb =0.22
La
Yb y=1.25 2004 La Yb y=0.48~
0.73 2009 3.5
H O
H:O 100% '°O:'%0
Ce Eu 0Ce o0Eu 12.5%
oEu  Eu oCe Ce
1987 4
0Ce dSEu Ce
5Ce=0.36~0.54 8D
Eu dEu=1.28~1.80 ~30% — 180%o
380 5%0~13%o
3 - 3D 8 O
TLS1-2  REE
5180 8D
REE 3D — 30%0 ~
—110% &0 6%o ~
Eu v 25%o0
REE
Sm Eu
Gd Tb Ho Eu O H
4 90°C ~120C H,0

300 ~ 360°C



193

700°C 760°C 790C
4 3
QGLS2 450C oD
= 64%0 oD
150C  450C — 80%0 ~ 103%o
5180 13.4%0 ~
16.0%o 4
3 %00
Table 3 Analytical results of H and O isotopes of turquoise
ADv.smow dDvy.svow s
< o 8 OV—SM()W
150C 450C
QGLS2 -97 - 64 16.0
QGLHA —86 -82 15.2
YJS1 -92 —81 14.3
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Fig. 4 Distribution of turquoise and other geological
bodies after Shcherbak et al. 1981
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