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Abstract: This paper is the result of mineral exploration engineering.
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The Sansui deposit is located in the uranium metallogenic belt between central Guizhou and northwest Hunan Province. It is the first
large uranium deposit discovered in Guizhou Province in recent years. The uranium deposit situates in the carbonaceous mudstone
of Laobao Formation of Sinian — Cambrian and is stratified and like stratified. [Objective]The purpose of this paper is to find out
the ore and mineral composition of Sansui uranium deposit, explore the uranium mineralization environment, reveal the
mineralization process of uranium initial enrichment, leaching, superposition and re—enrichment, and provide new information for
regional metallogenic prediction, ore exploration and enrichment of this type of uranium ore—forming theory. [Methods]The study
on mineral mineralogy and geological characteristics of ore deposits shows that [Results] (1) The Laobao Formation of uranium—
bearing rocks was formed in the anoxic reduction environment of the continental margin rift and continental margin rifting during
the Sinian/Cambrian transitional period. (2) The uranium ore is mainly composed of uranium mineral, iron ore, clay mineral, organic
matter, dolomite, quartz (or chalcedite), barite, calcite, etc., with microcrystal—cryptocrystal structure, microcrystal—powder grain
structure, layered and lamellar structure. (3) The uranium ore is rich in uranium minerals, mainly pitchblende, silica— calcined
uranium ore, selenium— lead uranium ore, titanium—uranium ore, phosphorus uranium ore and water— carbon uranium, etc. They
occur in the form of nano— micron granule, column (particle size <10 microns), veinlet, or in the form of cryptocrystalline
occurrence in the organic matter, iron, clay minerals and other uranium minerals. (4) The constant element in the ore were enriched
in Si0,, CaO and LOI (burning loss), which was consistent with the rich silica, calcium and organic minerals. [Conclusions] The
uranium source of the Sansui deposit was related to the submarine volcanic eruption, spillage during the Xuefeng period and the
weathering and leaching of uranium—Dbearing geological bodies. Mineralization and its associated trace elements such as U, V, Mo,
Cd, Se, Ni, Zn, etc. are significantly enriched, which is related to the fact that some ore—forming materials and ore—forming fluids

are continuously leaching ore—forming materials in the strata during the process of submarine volcanic eruption and spill.

Key words: uranium deposit; carbonosilicon mudstone type; mineral mineralogy; metallogenic environment; mineral exploration
engineering; Sansui ; Guizhou Province

Highlights : Ore—forming materials and ore—forming fluids of the Sansui deposit are continuously leaching ore—forming materials
in the strata during the process of submarine volcanic eruption and spill.
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Fig.1 Geological sketch map of eastern Guizhou(after Tao Ping et al., 2009)
1—Gold deposit (point); 2— Mercury deposit (point); 3—Manganese deposit (point); 4— Lead-zinc deposit (point); 5—Barite bed (point); 6— Fault;

7—Stratigraphic boundary; 8—Boundary;9—Neoproterozoic strata; 10—Paleozoic strata; 11—Lamprophyre; 12—Granite mass; 13—Place names
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Fig.2 Geological map of Sansui mining area
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Fig.3 Profile of 42—42 'exploration line of uranium deposit
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BEARAF,1986) 5 Se MM 5 4, I A VR AE 7 Bl
PR SR R A T R (B 28 SLAE,2005) , [F] A
ANHERR A% 7K v Se TG E B FE A A= 0 A
MUSH VE I (Wen et al., 2011; i 5445 ,2011),
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JCRYIN Ce 7t (4 E4F,2019) ,U/This KT 1,
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R, IF S HOKTUBRE A G (324245,2000) , 5l
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KT R4,2019),

K1 ZHEHTREEZEEETRSNER (%)

Table 1 Analysis results of constant element in Sansui uranium deposit (%)

TTE SiO, ALO; Fe,0; MgO K.O P,O; Ca0O LOI
L 4635~80.96 0.87~2.88  3.64~5.14  0.65~3.96 028~132  036~6.70 6.00~14.88 3.08~19.29
Tk S 9 1
64.21 1.53 4.49 2.50 0.66 2.55 8.63 10.74
—— 12.46~79.40 0.70~6.81  1.54~5.14  0.40~11.81 025~2.74  0.16~8.75 1.83~18.16 11.43~63.63
29.49 2.67 2.69 5.68 1.09 1.57 11.71 40.70
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F2 ZHEHT KRETESHER(10°)
Table 2 Analysis results of trace element in Sansui uranium deposit (10°)
JLE U Th Mo Cd Ni Cu Zn Se
T 26.60~192.89 1.46~560 1690~163.24 0.53~20.72 23.74~101.80 35.68 ~218.16 19.55~461.73 0.06 ~3.79
9t 115.85 2.64 80.53 6.03 58.19 96.75 174.04 0.93
A 122.66 ~ 1100.00 1.79~6.41 103.30~1050.00 0.57 ~120.00 36.87 ~318.00 41.40~738.00 28.14~1160.00 0.01 ~55.16
1514 573.03 3.10 466.35 14.33 163.09 184.07 353.56 5.48
KolK 229.21/46.34 0.32/0.28 310.90/53.69 71.65/30.15 8.15/2.91 3.35/1.76 5.05/2.49 109.60/18.60
e 4.95 1.14 5.79 238 2.80 1.90 2.03 5.89
b 2.50 9.6 1.50 0.20 20.0 55.0 70.0 0.05*

L H17E B Rudnick et al. 20035 XIS AE , 1986;K Ay [l
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270 pm) , 3 R T, A —<15% (&l 4a
¢) s YL EBE ST 5% ~ 63%, SRR BRIk K

R Ko M A E R R

AR, T — B T | A AR A A T R T
JEHRO A I S kAR 1 ~ 25 pm(El4a.b.c),

W ATE LT EERSRA SR E B
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AR AR, 2 5 A B, K 2 BERER i
PR =B 23534 B 5 (18] 4b) 5 gk 1) = 2L
WERT W, TR WD B, &R
1% ~ 5%, S5k 8 (1990) WF 58 Bk m™  aRgkn Hh4
JIr 5 () pH (Eh i Fl 5, MR Z2R0 F7AEX) pH

& 4 0 S A D R A
Dol—H = A ;Q— A 9% Fs—1K A ; Ser—4 o Bk Py— B 80 ; Lim—#4k0 s Me—REER A ; TIO—BR kAL
Fig.4 Main mineral composition in rock ore appraisal
Dol—Dolomite;Q—Quartz;Fs—Feldspar; Ser—Sericite; Py—Pyrite; Lim— Limonite; Mt—Magnetite; TIO—Ferric titanium oxide
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5 = REEIG" R 1 i TIRET T T R
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Fig .5 Electron probe backscattering image of ore in Sansui uranium deposit
Ap—Apeatite; Bar—Barite; Dol—Dolomite; Hem—Siderite; Fs—Feldspar; Py—Pyrite; Q—Quartz
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Fig.6 BSE image of uranium occurrence form of Sansui uranium deposit
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Table 3 Mineral composition of ore in Sansui uranium deposit
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7 = Hsh KA U-Th % (45 Bostrorn, 1983)
RSHBD—£L A /KB R ; EPRD—AR AP FEBE LR s MN—
BhZE s FED— il UK BT TUR; OPS—IE I PR ITAN
Fig.7 U-Th diagram of surrounding rock of Sansui uranium
deposit (after Bostrorn, 1983)

RSHBD—Red sea hot brine deposit; EPRD—Eastern Pacific uplift
sediments; MN—Manganese nodules; FED—Paleohot water jet
deposit; OPS—Normal pelagic deposit
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