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Metallogenic characteristics of Qianjiadian sandstone uranium deposit
in Songliao basin
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Abstract

The main purpose of this study is metallogenic prognosis in Songliao basin on the basis of the study of geo-
logical conditions and genetic model of the ore deposit. According to comprehensive researches on characteristics
of the Qianjiadian sandstone uranium deposit, such as geological background, geological metallogenic conditions,
uranium minerals, alteration geochemistry, minor element geochemistry, source of minerals and ore-forming
stages, the authors hold that the Qianjiadian uranium deposit is controlled by late Cretaceous Yaojia stage brai-
ded channel depression, the last phase of late Cretaceous Nenjiang stage reverse uplifted and denudated win-
dows, and NNE-trending transgressive fractures. And this model is called “three ore-forming stages in one place”.
The ore deposit is of syngenetic sedimentation and epigenetic superimposition polygenetic and compound type.

Key words: geology, polygenetic and compound ore deposit, braided channel depression, denudated win-

dows, transgressive fractures
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Fig. 1 Uranium geological map of Qianjiadian area in Songliao basin
1—Upper Cretaceous Nenjiang Formation grayish green silty mudstone; 2—Upper Member of Upper Cretaceous Yaojia Formation red mudstone in-
tercalated with gray feldspar sandstone; 3—Lower Member of Upper Cretaceous Yaojia Formation red mudstone, sandstone intercalated with gray
feldspar sandstone; 4—Upper Cretaceous Qingshankou Formation purple red mudstone, silty mudstone: 5—Geological boundary: 6—Place name:

7—Isopach; 8 —Paleogene diabase dike; 9—Uranium ore body: 10— Uranium deposit: 11—Fault
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Fig. 2 Relationship between isopach of mineralized layer and sedimentary facies of Yaojia Formation

1—Sedimentary facies boundary: 2—Isopach of mineralized layer; 3—Braided channel facies: 4—Braided sand island facies:

5—River island facies: 6—Flood land facies; 7—Flood plain facies
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1 wB %
Table 1 Electron microprobe analyses of uranium ore in Songliao basin w B %

uo, 65.56 60.29 69.19 88.79

SiO, 4.05 5.56 0.19

ALO; 0.99

MgO 4.30 0.16 1.24 0.94

SO, 0.28

TiO, 8.31 0.37 5.34 0.236

FeO 1.64 0.44 0.43

PbO 1.06 0.35 0.3

P,0Os 8.60 4.29

CaO 3.95 3.95

Cr,05 0.155
84.92 80.71 84.74 90.59

3 5
U— Py— + U— Py—
Fig. 3 Association of pitchblende and framboidal pyrite Fig. 5 Scattered pitchblende in melnikovite = scattered
bulbous structure

! . ) granular texture
U—Pitchblende Py—Strawberry pyrite

U—Pitchblende Py—Melnikovite

4
U— Py— Cha— 6
Fig. 4 Granular pitchblende in massive pyrite U— Q—
eranular texture Fig. 6 Vein pitchblende in chalcedony micro-vein

U—DPitchblende Py—Strawberry pyrite Cha—Chalcopyrite texture U—Pitchblende Q—Microcrystal quartz
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Fig. 10 Cluster analysis plot of trace elements in uranium deposit

3 +1x10°° 50% ~75%
100 ICP- wU  7.8-20 x10°°
MS 3~6
U
Pb S Re Mo Ni Zn Co Ba
Yo.05 0.241 0.828 0.782
0.762 0.693 0.659 0.551 0.327 0.319 U 2
Pb Re Mo w Re COS
0.116~1.17 x10°© @ 12
0.1X10° Re U Th Se 2005 Cis~Cys
V Sr 0 2 G G
Re Pb Zn Mo Ni Pb Zn Mo
@ 2002
COSs
8 13 G 6.33%0 8 SOy pop
3 14.93%0 & ¥ Oy svow 15.53% &3S
11.27%o 3 PCGop
3.1 1%~ — 1.2%0 & '8 Oy ppp 15.2%0 ~ — 15.8%0
1 3B0vavow  15.2%0~ —14.65% d3S  3.65%0
~6.3%o
wU  5~7  8BCop —20%o

X106 w U 5.4x10°°



398 2012
2 U
Table 2 Correlation coefficients of trace elements and uranium in the Qianjiadian uranium deposit
n-2=65 Y0_05:0.241
U Th Re Sc \Y% Co Ni Cu Pb Zn Se Sr Y Mo Ba S
1 0.203 0.762 —0.173 0.198 0.327 0.659 0.091 0.828 0.551 0.039 0.210 0.566 0.693 0.319 0.782
1 0.178 0.545 0.202 0.524 0.467 0.125 0.334 0.374 —-0.041 0.111 0.384 0.297 0.208 0.303
1 —-0.194 —0.004 0.126 0.651 —0.041 0.517 0.679 —0.033 —0.184 0.505 0.863 0.274 0.909
1 0.488 0.586 0.260 0.092 0.053 0.301 0.025 —-0.102 0.382 —0.128 —0.081 —0.131
1 0.574 0.443 0.140 0.392 0.195 0.558 0.410 0.515 0.061 0.108 0.076
1 0.732 0.183 0.550 0.427 0.091 0.331 0.637 0.315 0.328 0.367
1 0.082 0.705 0.731 0.063 0.183 0.671 0.655 0.303 0.756
1 0.010 0.275 0.010 0.001 0.117 0.030 0.629 0.010
1 0.453 0.164 0.427 0.656 0.540 0.325 0.660
1 0.081 —0.105 0.468 0.509 —0.051 0.594
1 0.262 0,275 0.028 0.004 -0.035
1 0.121 0.009 0.332 0.169
1 0.639 0.462 0.619
1 0.684 0.946
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Fig. 14 Metallogenic model of the Qianjiadian polygenetic and compound uranium deposit
1—Quaternary 2—Neogene 3—Upper Cretaceous Nenjiang Formation 4—Upper -Member of Upper Cretaceous Yaojia Formation 5—Lower
Member of Upper Cretaceous Yaojia Formation 6—Upper Cretaceous Qingshankou Formation 7—Lower Cretaceous-Middle Jurassic 8—Permi-
an-Carboniferous 9—Paleogene diabase dike 10—Fault 11—Mudstone waterproof layer 12—Interlayer oxidation zone 13—Uranium ore body
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