. . Bulletin of Mineralogy, Petrology and Geochemistry
Vol 33 Na 2,Mar. , 2014

1,2 2 2 3 4
9 9 9 9
1. s 550003;2. s 430074 ;
3. , 550002 ;4. s 550001
s . Sr/Ba ,U-Th
Fe-Mn-(Cu-+Co+ Ni) .Co/Zn-(Co+Ni+Cu) .

N Eu . Ce o s
B Ce N ° : s
:P618. 32 A :1007-2802(2014)02-0185-08  doi: 10. 3969/j. issn. 1007-2802. 2014. 02. 005

Geological and Geochemical Characteristics of the Qiangongping

Manganese Deposit in Songtao, Guizhou

CHEN Yi"?,ZHANG Jun®, LIU An-lu’, WANG Zhong-qun’, XIAO Xin*
1. The Ore Rights Reserve and Trading Bureau of Guizhou Province , Guiyang 550003, China; 2. Facultyof
Earth Resources s China University of Geosciences , Wuhan 430074, China; 3. Institute of Geochemistry
Chinese Academy of Sciences . Guiyang 550002, China; 4. Geological Environment Monitoring

of Guizhou Province , Guiyang 550001, China

Abstract: The Datangpo-type manganese deposit is one of the most important types of manganese deposit, but its
ore genesis remains contentious. Detailed field geological investigations and comprehensive geological and geochemi-
cal analyses of Mn-bearing rocks in the basal Datangpo Formation show that the typical ore structures are regularly
distributed laminated-bands, and that the bulk ores have the intraclast texture, indicating hydrothermal sedimenta-
tion origins. Sr/Ba values suggest that the Mn-bearing rocks was deposited from backwater of shallow marine. The
U-Th, Fe-Mn-(Cu+Co+Ni) and Co/Zn(Co+ Ni+Cu) diagrams of Mn-bearing rocks also present features of hy-
drothermal sedimentation. Chondrite-normalized REE distribution patterns of Mn-bearing rocks show right-dipping
style and LREE enrichment with medium negative Eu anomaly and weak positive Ce anomaly. The NASC normal-
ized REE curve is a horizontal line with weak positive Ce anomaly, indicating a reducing environment. Therefore,
the Qiangongping manganese deposit may be a product of hydrothermal exhalative sedimentation and exploration of
Mn ore bodies in this area should focus on NE-NNE direction faults and hydrothermal sedimentary basins.
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Fig. 1 Geological sketch map of the east Guizhou area(modified from ref. [10])
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Fig. 2 Geological sketch map of the Qiangongping manganese deposit(modified from ref. [2])
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Fig. 3 NO. 2 prospecting line profile map of the Qiangongping manganese deposit(modified from ref. [2])
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Fig. 4 Micrograph characteristics of ores of Qiangongping manganese deposit
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Table 1 Major elements compositions of Mn-bearing rocks in the Qiangongping manganese deposit %
SiO; TiO, Al Oy TFe MnO CaO MgO Na, O K. 0O P05 SO3
YP1 30. 11 0.23 7.06 2.93 16. 25 5.81 2.60 0.50 0.43 0.32 1.74
YP2 33.18 0.23 6.72 3.16 14.75 2.18 2.56 0.32 0.47 0. 25 1. 30
YP3 35. 37 0. 30 7.32 3.40 14.83 3.78 1. 94 0. 44 1.18 0.24 1. 25
YP4 26.71 0.31 12.15 3.49 14. 80 4.91 3.02 0.36 1.61 0. 33 1.74
YP5 32.94 0. 40 6.38 3.11 14.93 3.99 2.07 0.35 1. 84 0.32 2.08
YP6 30. 69 0.15 6.43 2.91 15.07 6.05 2.97 0.16 0.50 0.25 1.54
YP7 37.41 0. 39 10. 59 3.21 13.33 4.83 2.63 0. 34 1.97 0.21 1.29
103 (1985),
Talor [ ,n(Si0,) /n (Al O;) ,Zn 4.78~12.5
, n(Si0,)/n (AL O;) .
3. 6, s Sr s
. n(Si0,)/ el el
n(AlLO,) 2.20~5.16, s Sr/Ba 1, Sr/Ba
. 1, [17]
o Sr/Ba 1, Sr/Ba
3.2.2 0.12~0. 83,
2, 2 , s
Ba,.Rb . Ba , .
(174~758) X 107°, V.Co U, Th logU-
s 2.12~14.38 ,Ni logTh C 5, s
Co . Cr ) o .
105X 107°, 9.42X107°, Nb o U/Th
(6.57~21.1)X10°° . Cu.Pb 2.08~6.11, o
s 1. 03~5. 26 Fe.Mn,Cu,
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Table 2 Trace elements compositions of Mn-bearing rocks in the Qiangongping manganese deposit X10°°
YPHI1 YPH2 YPH3 YPH4 YPHS5 YPH6 YPH7 YPHS8 YPD5 YPD6
Ba 703 758 501 602 702 174 366 655 257 465
Rb 170 181 106 140 166 33.7 66. 6 99.1 50 124
Sr 133 108 160 169 88 144 178 115 110 67.5
Nb 15.2 15.9 11.5 17.4 18 6.57 12.5 21.1 12.1 15
Pb 33. 67 22.90 6.13 27. 21 26.42 27.55 5.35 8. 88 9.92 11. 90
Zn 87.8 97.8 78.3 87.9 102 23.5 110 122 101 108
Cu 25.99 13. 56 24,63 34. 24 33.90 1. 64 19. 77 22.60 18. 31 27.46
Ni 29 25.2 25.2 45,1 34 33.9 36.5 52.6 51.1 45.8
\ 69. 6 74.5 57.1 81.3 97.9 16.7 63.3 89.1 67 104
Cr 46. 3 49. 3 34. 8 83.1 50.7 9.42 80. 4 105 88. 3 101
Co 35.8 59.8 32 26.9 28.6 26.1 47.1 46.1 52.5 60. 2
Mo 1.513 2.231 1.708 8.194 8. 803 2.111 0.495 0.520 0.520 0.090
Th 3.1 3.03 2.2 2.76 3.04 2.51 1.32 2.12 1. 18 1. 91
18] 17.5 19.8 13.2 17.1 17.1 5.22 8. 06 11.2 7.13 10.7
Sr/Ba 0.19 0.14 0.32 0. 28 0.13 2.56 0.49 0.18 0.43 0. 15
Co/Zn 0.41 0.61 0.41 0. 31 0.28 1. 11 0.43 0.38 0.52 0. 56
U/Th 5.65 6. 54 6. 00 6. 20 5.63 2.08 6.11 5.28 6.04 5. 60
ELAN DRC-e Y ICP-MS
CO\Ni FG_MIF(CU+CO+N1) ( 6) Cu+Ni+Co
) s Mn (=107
[18]
b o
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-3 =2 1 0
lgTh
RH- sEH- ;FH- RH- sHG- sHS-
.08 MN- AH- 6 Fe-Mn(Cu+Ni+Co) X10
- - 19
s U-Th ( (191 >
( (197 ; Fig. 6 Triangle diagram of Fe-Mn-(Cu-+ Ni+ Co)
] ) ) X 10(modified from ref. [19])
Fig. 5 U-Th diagram of Mn-bearing rocks in the
7
Qiangongping manganese deposit(modified from ref. [19])
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Table 3 Rare-earth element analysis of Mn-bearing rocks

in the Qiangongping manganese deposit

X107°¢

YPH1 YPH2 YPH3 YPH4 YPHS5

YPH6 YPH7 YPHS

La 50 52.4 33.9 4.9 49.9 41.9 40.7 50.1
Ce 108 125 71.3 946 103 73.2 815 97.7
Pr 1.3 13.9 7.34 10.2 11.2 8.36 9.31 115
Nd 0.1 50.5 27.7 37.3 40.7 32.1 35.4 45.1
Sm 6.82 8.2 6.5 7.22 6.35 7.12 6.76 9.68
Eu 1.54 1.66 1.11 1.22 1.11 1.59 1.54 2.28
Gd 6.37 7.06 5.63 5.93 5.76 7.45 6.21 8.58
Tb 0.956 1 0.988 0.94 0.945 1.36 1.06 1.48
Dy 518 5.38 5.74 5.09 5.69 7.62 5.75 8.16
Ho L13 116 1.19 117 1.31 1.57 119 1.6
Er 3,42 3.68 3.46 3.41 4.02 4.17 3.23 4.25
Tm 0.541 0.566 0.549 0.531 0.607 0.552 0.476 0.578
Yb 3.52 3.38 3.25 3.29 3.63 3.33 2.75 3.55
Lu 0.564 0.571 0.506 0.526 0.587 0.518 0.408 0.559
Y 31,0 33.8 33.9 3.5 36.8 50.5 34.2 48.5
SREE 239,44 274.46 169. 16 213. 33 234. 81 190. 84 196. 28 245. 12
LREE/HREE 10.04 11.04 6.94 9.21 9.41 6.18 8.13 7.52
OEu 1.10 1.02 0.8 0.87 0.8 1.02 1.12 1.17
3Ce 1,08 1.10 1.07 1.09 1.03 0.92 0.99 0.96
Lay/Yby  1.34 1.46 0.98 1.20 1.30 1.19 1.40 1.33
ELAN
DRC-e Y ICP-MS
Ce s
5Ce 0. 29, 0. 55
. 5Ce  0.9~1.3%,
Ce Eu ,0Ce
0.92~1.10,
1000
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Fig. 8 Chondrite-normalized REE distribution

patterns of Mn-bearing rocks (modified from ref. [27])
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Fig. 9 NASC-normalized REE distribution patterns
of Mn-bearing rocks (modified from ref. [27])
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