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Abstract : This paper is the result of mineral exploration engineering.

[Objective] In recent years, sandstone type uranium deposits have developed rapidly in North China. The geological exploration of
sandstone type uranium deposits in the Tarangaole area has made significant discoveries. Through the study of sandstone type
uranium deposits in the Tarangaole area, it is helpful to better explore the distribution rules of deep sandstone type uranium deposits
and the occurrence patterns of petrology and mineralogy. The stratigraphic structure of Tarangaole is similar to that of Na Linggou
and Da Ying uranium deposits, but the rock characteristics of ore bearing strata and the occurrence of uranium minerals in the study
area are not clear. [Methods]In this paper, through core observation, systematic sampling and detailed identification under
microscope, the uranium ore in Tarangaole area was analyzed by EPMA. [Results] The results show that the sandstones in the lower
member of Zhiluo Formation of Middle Jurassic are mainly feldspathic lithic sandstone and lithic arkose, With low compositional
maturity and structural maturity, and have the characteristics of near provenance deposition. [Conclusions| The results of electron
microprobe analysis show that the main uranium minerals are pitchblende, uranite and a small amount of ilmenite. The backscatter
images show that uranium deposits are mostly distributed together with pyrite and organic matter minerals, indicating that pyrite and
organic matter minerals provide reducing agents for the formation of uranium minerals.The development of dissolution and
epigenetic alteration during diagenesis provides favorable conditions for uranium enrichment and precipitation. By observing
thealteration phenomena and the characteristics of altered minerals in sandstone of ore bearing Tarangaole bed, it is shown that the
clay minerals transform each other under certain physical and chemical conditions. The change of geochemical environment causes

the mutual transformation of clay minerals and further changes the geochemical environment of ore—bearing sand bodies.

Key words: sandstone type Uranium deposit; Zhiluo Formation of Middle Jurassic; petrological characteristics; uranium minerals;
electron probe; Tarangaole; Ordos Basin; mineral exploration engineering

Highlights : Based on the analysis of the characteristics of ore-bearing rocks, Lithofacies and uranium minerals, this paper reports
the discovery of uranium ore prospecting in the Middle Jurassic Zhiluo Formation in the Tarangaole area of the Ordos Basin, and
points out that the Zhiluo Formation has the basic conditions for uranium mineralization, which is of great significance to the study
of the sandstone-type uranium mineralization law and the next uranium ore exploration in the region.
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Fig.1 Structural sketch of Ordos Basin(modified from
Wang Sili et al., 2018)
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Fig.2 Sampling location and columnar diagram of some boreholes in Tarangaole area
1-Upper member of Middle Jurassic Zhiluo Formation; 2—Lower member of Middle Jurassic Zhiluo Formation; 3—Sandy mudstone of upper Zhiluo
Formation of Middle Jurassic; 4—Gray medium and coarse sandstone in the lower part of Zhiluo Formation of Middle Jurassic; 5—Gray white
conglomerate of lower Zhiluo Formation of Middle Jurassic; 6—Gamma curve; 7—Industrial uranium ore body; 8—Uranium mineralization hole;

2 =

9—Borehole number and location
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Fig.3 Core characteristics of boreholes in Tarangaole ore—bearing bed
a—QGray fine sandstone contains a small amount of carbon chips; b—Gray fine sandstone has pyrite nodules; c—Light gray fine sandstone has
carbonated plant rhizome fossils; d—Gray black coarse sandstone has a small amount of purple spots; e—Gray medium sandstone contains a small
amount of carbon chips; f—Gray fine sandstone has carbon chips
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Fig.4 Classification diagram of sandstone in the lower member
of Zhiluo Formation in Tarangaole ore—bearing bed
The Black triangle corresponds to the sample in the Table 1; [ —Quartz sandstone;
Il —Feldspathic quartz sandstone; Il —Lithic quartz sandstone; IV —Arkose;

V —Lithic arkose; VI-Feldspathic lithic sandstone; VI—Lithic sandstone
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Table 1 Statistics of sandstone clastic grain content and maturity index in Tarangaole area, Ordos Basin(%)

L I o o HIEQ) . e B+ PEES
Fris REE AL B fL—RE/m o n KA(F) AHEL) LERAH (KRR

1 UZKS8-15 IR E R UZK8-473.20 30 11 35 8 19 1.05
2 UZKS8-27 WK E R UZKS8-666.60 32 13 25 11 24 0.80
3 UK23-09 IREFHRD UZK23-660.70 43 10 35 16 26 0.96
4 UZK23-14 IR b UZK23-470.90 29 14 40 17 31 1.33
5 UZK29-06 RSREN iLIEe UZK29-474.00 30 10 35 15 25 1.25
6 UZK29-19 VRSN Yy R e UZK29-475.70 31 15 38 21 36 1.28
7 UZK30-17 IR b UZK30-612.50 15 5 67 18 23 425
8 UZK30-18 R YREL UZK30-655.80 19 6 62 8 14 2.80
9 UZK31-02 YRERLE s UZK31-657.50 15 5 65 11 16 3.80
10 UZK33-12 YRER it UZK33-475.40 35 13 37 10 23 0.98
11 UZK33-14 KGR R UZK33-565.00 18 7 61 16 23 3.08
12 UZK33-29 IREFHD UZK33-645.20 30 5 55 14 19 1.97
13 UZK33-30 IR BRI UZK33-520.00 45 10 33 13 23 0.84
14 UZK34-07 WK Ab A UZK34-685.00 37 11 30 9 20 0.81
15 UZK36-02 IKERD UZK36-468.00 22 8 51 11 19 2.07
16 UZK36-05 EIKEAHRD A UZK36-433.50 35 15 30 12 27 0.84
17 UZK37-10 IR A SRR D UZK37-495.20 43 7 35 8 15 0.86
18 UZK37-11 IR DA UZK37-474.50 45 10 37 10 20 0.85
19 UZK38-03 IR UZK38-655.10 42 8 35 12 20 0.94
20 UZK39-03 BRI Pb UZK39-620.30 32 13 40 8 21 1.07
21 UZKA40-02 PP RERE N e UZK40-644.50 39 11 37 16 27 1.06
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Fig.5 Micrographs of sandstone components in Tarangaole ore—bearing bed
a—Medium coarse sand structure; b—Plagioclase sericitization; c—Broken opaque minerals with shrinkage cracks, which are asphalt between clastic
particles; Q—Quartz; Pth—Perthite; Mc—Microcline; Ser—Sericitization; Asp—Asphalt
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Fig.6 Micrographs of sandstone interstitial matter in Tarangaole ore—bearing bed
a—Carbonate cement and iron argillaceous cement are found in fine sandstone; b—Biotite distributed between other clastic particles plays the role of

cementation; c—Epidotization, sericitization and carbonate cement are found in coarse sandstone; Ep—Epidotization; Cal—Carbonation;
Mc—Microcline; Bt—Biotite; Ser—Sericitization; Q—Quartz
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Fig.7 Micrographs of sandstone structure in Tarangaole ore—bearing bed

a—Medium grain sand structure; b—Coarse—grained sand structure; c—Fine-grained sand structure; d—Fine-grained sand structure; e—Miscellaneous

grain sand structure; f—Sericitization, biotite and illitization in argillaceous siltstone, forming mixed grain sand structure; Q—Quartz; Bt—Biotite;

Ser—Sericitization; Mc—Microcline; Cal—Carbonation; VRF—Volcanic clastic; I11-Illitization
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Fig.8 Micrographs of dissolution sandstone in Tarangaole ore—bearing bed
a—Biotite kink phenomenon; b—Carbonate cement formed by fluid action; c—Opaque minerals distributed in fractures; Q—Quartz; Mc—Microcline;
Bt—Biotite; Cal—Carbonation; Org—Carbon chips

4.3 RE1ER ST X & Ferp Wb R B AW AR LB . AR AL

BRmEET HES S ERURAAER  BAE O 1 A FLER R AL B ] ) 3% 5 1
HAE B EBRAOD A BEPH NBAERAE 583 A B A FLBURE L FL B R] A 5% 4 O B )
FerP W R T RS A S e . RS R s AUURER T RAFAY RS ERSE , (E  ah e &
PR R A 25 LA AR /N FLBR A IZ A A IR T Bl ARG A T kT Y sl & v .l i
WA E S ST S EOKIABB AL PR S T BOR B 2 5 ke SR PR
AW A A AR . I ERDE S BT R A R BBk S LT sl

R2 SMREHAMBEAT M X ST MR TR DINER (%)

Table 2 Results of electron microprobe analysis of uranium minerals in Tarangaole area, Ordos Basin (%)
SR Na,O MgO ALO; SiO, PO, CaO TiO. FeO V.0, UO, ThO, PbO K,O MnO Total Hhf 2%

UZK5-22-3 027 033 060 9.01 023 121 — 193 007 88 — 010 055 005 97.15 ¥WHHEMHT
UZK5-22-4 035 022 079 867 030 104 — 032 0.0 8446 001 0.3 003 — 9641 PWHEMT
UZK5-22-5 032 023 042 842 171 1.03 008 035 007 83.11 — 002 012 007 9594 sy
UZK5-22-6 043 026 049 786 197 191 009 041 008 8267 — 002 0.14 015 9647 Lk
UZK22-5-1 027 0.06 039 1003 1.73 008 — 013 011 8546 — 009 021 007 98.64 VHEHH"
UZK22-5-5 031 008 026 978 103 010 — 0.6 0.3 8317 — 0.10 025 020 9556 VHFEHH
UZK6-12-3 011 — 043 1652 135 001 — 024 008 7848 — — 012 007 9740 A
UZK6-12-5 013 — 052 2115 163 001 — 028 009 7079 — — 017 0.08 9485  Hhf
UZK6-12-6 044 — 036 16.04 0.14 0.1 001 041 001 7794 046 005 0.5 010 9622  fhifa
UZKS8-18-5 0.55 — 045 1830 0.18 0.14 0.02 041 002 7601 057 006 0.19 012 97.00 fhifa
UZK8-18-7 0.13 057 048 1789 075 007 — 078 — 7081 — 005 012 006 91.70 4hf
UZK8-18-8 0.15 068 058 1673 090 008 — 094 — 7472 — 006 0.14 007 9505 4hfF
UZK8-18-9 0.54 025 075 1580 228 004 003 062 — 7374 — 006 0.18 0.11 9439 4f
UZK16-15-1 0.12  0.10 0.57 1897 0.62 007 013 026 035 7527 176 — 023 — 9844 ‘4%
UZK16-15-2 038 — 054 2062 038 0.8 130 064 0.15 7060 — 008 023 — 9511 4hf
UZK16-15-5 045 — 038 1773 031 0.03 — — 017 7754 — 001 026 — 9689  fhf
UZK26-19-1 0.04 0.01 054 128 203 3.15 3524 0.07 0.7 3909 — 001 021 — 81.83 4kbhH"
UZK26-19-4 0.05 001 0.69 1.75 257 231 3832 0.08 022 3524 000 001 027 — 81.53 kb~
UZK21-11-1 0.17 — 156 9.10 064 002 1223 006 004 5623 — 007 010 — 8021 iKD"

UZK21-11-4 0.14 0.16 197 10.02 1.70 — 13.02 034 0.05 5361 — — 051 —  81.52 Ak
T+ I B Ay G 2 SR R A R O S S IR RO T RS A H AR FL PN R X A~8100 B HL FHRET, T FHHL M 15.0 kv, 35% T
PR 100 nA, HRBEEAZE N 1 pm, “—"FR KM H
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85.46% , - )14 83.61% ; SiO, 7 & 7.86%~10.03%,
SEHEIE N 8.96% ; CaO &5 1+ 0.08%~1.91% , -1 {H Ky
0.89% (% 2) . Wit SMARI U0 & K,
Si0, 5 CaO & & Al . #4119 UO, & & 70.60%~
78.48% , F- Y {H H 74.59% ; SiO, &  15.80% ~
21.15% , FHIME M 17.97% ; CaO &5 i 0.01%~0.18%,
SEEE R 0.08% BESRm & H 2 Al AR X
Wit e Bk B R U0, & B AIK, Sio, & A
JirFtiR, CaO &t AEX TR, IR & & B2
ok A] UL AR BT B SR AT . EK B2
5B E Ay, B2 e i uo, &
it 35.24%~39.09% , V- B {H 2~ 37.16% ; Si0, 7 it
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Fig.9 Microscopical characteristics of uranium minerals in Tarangaole ore-bearing bed
a—Pitchblende is associated with pyrite; b—Scattered uraninite is found in clastic fracture of volcanic rock; c—A small amount of uraninite is found in
pyrite, and a small amount of ilmenite is found at the edge of ilmenite; d—Star like uranite is found in clay minerals; Q—Quartz; Py—Pyrite; Pit—

Pitchblende; Brt—Brannerite; VRF—Volcanic clastic; I1l,Mnt—Illitization and montmorillification; Chl—Chloritization; Cof—Coffinite; [lm—Ilmenite
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3.15 %, FHI(E M 2.73%; TiO, & & 35.24%~38.32%,
B R 36.78% o H B2 R R Al R X U 7 Al
R LRI U0, & -BAR, TiO, & i , Si0,
TEAX IR, CaO H M TRE. TR 1
UO, & A T 53.61%~56.23% , -2 {5 N 54.92% ;
SiO, & A T°9.10%~10.02% , ‘F-34{E 4 9.56% ; CaO
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45 2014),
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