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Abstract: The lower part of the first member of Zhiluo Formation of Middle Jurassic is the main uranium ore—bearing layer of the
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Nalinggou uranium deposit. Because of the formation has braided river sedimentary system features such as good sand body
connectivity and permeability, rich reducing substances (charcoal and pyrite), it has good conditions for uranium mineralization.
Using multiple testing means such as microscope microscopy, X—ray diffraction analysis, scanning electron microscopy analysis, the
authors studied sandstone rock characteristics. Alteration phenomena and altered mineral characteristics of the uranium target strata
was observed. the conversion relationship in clay minerals, biotite and other minerals was explored. Component analysis was
conducted, and existing forms of uranium mineral in the Nalinggou uranium deposit were investigated using « track etching,
electron microprobe analysis and tensile test. By discussing the relationship between petrologic features and existing form of
uranium minerals in the ore—hosting horizon, it is found that the enrichment of U, occurrence of U and component type of U were
closely related to the exchange of material in the mineral alteration transformation, and uranium mineralization in Nalinggou area
was controlled by paleo— interlamination oxidized zone and was affected by the later hydrothermal fluid.

Key words: Nalinggou uranium deposit; petrological characteristics; altered mineral characteristics; existence form of uranium
mineral
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Table 1 Clastic components and maturity index of sandstone in the Nalinggou mMining area of Ordos Basin

P HEWLEA HiflL g Em Q% Qm/%  Qp/% F/% L% Lt/% Q/(F+L)
150R001 IREL AR A B KA ZKN44-1313940 50 45 5 45 5 10 1
15S0R002  IR&E(OANR B B E KA ZKN44-131,3934 51 45 6 40 9 15 1.04
150R003  KEASFRE AL E KA ZKN44-131,3863 55 45 10 35 10 20 122
150R006  KEE OGRS A A S KPS ZKN44-131,365.6 48 40 8 40 12 20 092
150R007 IR Sk B AR KR S S 7KN44-131,363.6 44 35 9 30 26 35 079
150R009 IRERAO AR S K ZKN44-131,3345 55 40 15 30 15 30 122
150R016 SRR S KR WTN-7,344.5 57 35 12 35 18 30 1.08
150R017 IR AR R A S S WTN-7,332.5 40 25 15 28 21 46 082
150R026 IRERAO AR S K WTN-7,385.5 76 60 16 20 4 20 317
150R028 IR R R A WTN-7,355.1 52 50 6 23 21 27 1.18
15S0R033 R ARG S KA A s by ZKN28-36,390.5 70 55 15 20 10 25 233
150R035 IRAO AT A TR ALK S b2 ZKN28-36,3822 69 63 6 15 16 22 223
150R036 SR TR AR KA D ZKN283-374.3 51 45 6 25 24 30 104
150R039 YASRE R YRy TR ST/ ZKN28-36,337.6 48 36 12 3319 31 092
150R051 IR o RS e KA b ZKN36-121,372.1 45 35 10 20 35 45 082
15S0R052 L AR B ARG E KA ZKN36-121,3694 45 30 15 40 15 30 082
150R056 K (A {H ORI R ShAL KA A b ZKN36-121,346.5 40 34 6 20 34 40 074
150R058 IRAOAEFRLE S KA ZKN36-121,3342 38 30 8 40 22 30 06l
150R060 K1 RURI IR S KA A S b ZKN36-121,317.0 55 45 10 25 20 30 122
150R061 SEORERIHR L KA S M S ZKN36-121313.1 61 55 6 10 29 35 1.56
150R073 IR RS S KRR ZKN12-62.4474 38 30 8 45 17 25 06l
150R076  ZR(O Ak R S ML KA S by ZKN12-62,436.1 53 45 8 10 37 45 113

¥ ENEES Hifl g Em Q% Qm/%  Qp/% F/% L% Lt/% Q/(F+L)
150R077 IR R AL ZKN12-624257 43 30 13 20 37 50 075
150R079 SRR S KR ZKN8-54,429 4 63 50 13 25 12 25 1.70
150R081 IRE AR A i ZKN8-54.416.4 56 45 11 25 19 30 127
150R082 RGOSR S KA ZKN8-54,430.7 60 45 15 30 10 25 150
150R086 IRERAO AR S K ZKN4-62,458.6 53 45 8 30 17 25 113
1SOR087  IR&R(THRI SR ALK A s b ZKN4-62.451.6 42 30 12 18 13 25 1.35
1S0R088 SR RS R SR A b KA S s iby ZKN4-62,447.5 33 15 18 35 32 50 049
150R092 SO ANERLS D ZKN6-113360.6 65 55 10 10 25 35 186
150R093 IR R URE e L\E{ ZKN6-1133586 47 38 9 35 18 27 089
150R095 RO AR e A K ZKN6-1133528 56 45 11 25 19 30 127
150R097 IO ANFRLIHRTR £ 1£{<Er %M‘b ZKN6-1133478 57 50 7 20 23 30 133
150R098 Ezéi@*ﬁiu T KA B ZKN6-113,3467 40 35 5 25 35 40 067
150R102 KA WTN-8,378.5 29 20 9 46 25 34 041
150R103 I KA WTN-8,375.2 36 20 16 50 14 30 056
150R104 DZ{L*JHJr JE KR WTN-8,371.9 36 28 8 48 16 24 056
1SOR106  ZRZE( ARS8 UE A A7 S kEUr WTN-8,357.8 38 30 8 40 24 30 059
1S0R107 (b akistie At b Kanbe: WTN-8,352.1 31 25 6 50 19 25 0.45
150R108 IR IR b kﬁ’iw WTN-8,349.7 48 40 8 35 17 25 0.92
150R113 TRAG R R KA WTN-8,322.4 45 40 5 35 20 25 082
150R114 WK G AR kEW/‘ WTN-8,309.5 55 40 15 35 10 25 122

Q=195 Qm="L{ 1 %, Qp=2 i1 9, F=K 1, L= /8 , Li=L+Qp.
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Table 2 XRD data of sandstones of the below part of the lower member of Zhiluo Formation in the Nalinggou uranium deposit

Fh -0 YRI5 /% IRJZ /%S FhLv RIS E%  REH/%S
AR RHY FFBURIEE/m AT RS FHBM)

S s 1 KC ¢S US €58 SIS 1 K CCS US Cfs

1 150R013 WITN-73887 61  / 3 288 / / / 20 150R079 ZKN8-544294 41 / 7 3418 / | [/
2 150R015 WTIN-7351.0 56  / 5 336 / / / 21 ISOR080 ZKN8-54422.0 44 / 2 1935 / | /
3 150R016 WTN-73445 59  / 2 2118/ / / 22 150R086 7ZKN4-624586 55 / 2 1825 / /| /
4 150R017  WTIN-73325 60  / 5 278 7t / 23 150R087 ZKN4-624516 67 / 5 1612 / | [/
5 150R018 WITN-73254 50  / 3 2225/ / / 24 150R088  ZKN4-624475 32 / 123521 / | [/
6  150R041 ZKBW2015-44992 28  / 4 4424 / / 25 150R089 7KN4-6243831 55 / 5 2713 / [ /
7 150R043ZKBW2015-4,491.0 71  / 3 188 / / / 26 ISOR090 ZKN4-6244131 35 / 4 1744 /| | [/
8  150R044 ZKBW2015-4481.1 51  / 8 2912 / / / 27 150R096  N36-113351.0 44 / 7 3415 / | |/
9 150R046 ZKBW2015-4476.1 34  / 2 4222 |/ / / 28 150R097 N36-113347.8 47 / 9 2717 / | |/
10 150R049 ZKBW2015-4,448.1 55  / 5 2713/ / / 29 1S0R098  N36-1133467 59 / 8 2112 / [/ [/
11 150R052 ZKN36-121369.4 56  / 3 2516/ / / 30 150R105  WTN-83650 59 / 3 2315 / [/ /
12 150R056 ZKN36-121,3465 51  / 7 2517/ iz / 31 ISOR106  WTN-8357.8 55 / 6 2712 / [/ [/
13 150R057 ZKN36-121,3455 53  / 6 3011 / / / 32 150R107  WTN-8,352.1 12 / 6 3448 / | [/
14 150R063 ZKBW2015-1,364.9 50  / 6 3212 / / / 33 150R108  WTN-83497 76 / 2 157 /[ [ [/
15 150R065 ZKBW2015-1,357.3 45  / 7 3315 / / / 34 ISOR109  WIN-8347.0 64 / 3 1419 / | [/
16  150R068 ZKBW2015-1,297.6 54  / 1 1728 / / / 35 150R110  WTN-8341.8 60 / 3 2413 / [/ /
17 150R071 ZKBW2015-1281.7 34  / 5 2041/ / / 36 ISORI1l  WTN-83357 70 / 3 198 / [ [/
18 150R072 ZKBW2015-1,2604 71  / 3 179 1/ / / 37 I50R112  WTIN-8,3295 46 / 12033 / [/ [/

19  150R076 ZKN12-62,436.06 62 / 2 2313/ / /S FRAKUS: MERE I FHRAK: @midA C: A C/S: SRR
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Table 3 EPMA results of uranium ore from the Nalinggou mining area of Ordos Basin
=) U0, SiO,  ALO; CaO P05 TiO, NaO FeO MnO ThO, PbO  Total  hifi 2%
1SOR094(1)1.1 70.6 7.08 1.29 4.78 0.29 124 0.43 0.18 - - - 87.93 BhAa
150R095(2).1.1 67.201 14328 0873 1968 0496 0455 0331 0139 0.037 - 0.047  90.891 BhAa
150R095(2).1.3 64894 13.869 1.202 305 0687 0851 0.039 0.143 0.029 0.007 - 90.889 HhA
150R097(1).1.1 70.695  7.656 1369 3306 0.117  0.188 056 0022 0314 0.025 - 87.518 HhA
150R097(1).2.3  61.503 18.33 1.628 2234 0414 - 0.026 0.084 0011 - 0.041 89914 HhA
150R097(1).6.2 66203 15161 1342 1.658 0371 0027 0.128 0.081 0.04 0026 0.047 89871 HhA
150R107(2).1.2 62388 15.112 1.627 29 0.608 022 0373  0.608  0.044 - - 91.354 B
150R107(2).6.3  57.687 17.592 135 2406 0615 0.089 0015 0.199 0.024 - - 87.035 HhA
150R107(2).12.1 57939 16.863 1.36 2478 0437  3.181 0295 0.728 0.03 - 0.06 90.349 BhAa
150R082(2).1.2 85.58 1.24 0.09 4.99 1.87 0.29 0.46 0.12 0.21 - = 95.99 P
150R082(2).1.3 83.62 1.22 0.09 4.42 1.78 0.15 0.69 0.17 0.25 - = 93.39 P
150R082(3).1.1 80.38 1.071 0.04 4573 1815 0.121 0305 0126 0.195 0.036 - 89.692  WiTTihE”
15OR082(3).1.2 81.685 1.169 0.045 4714 1.88 0.118 0296 028 0.162 - - 91.942  PiTEhG"
150R095(2).1.2 44.961 6.352 1207 1467 0.29 14467 0524 4482 0.024 - 0.076  78.013 /N
150R097(1)4.2  51.063 13.607 1.044 142 0179 13272 0367 3328 0.125 - 0.053  87.202 B
150R107(2).10.1  52.873 16271 1281 2242 0462 8788  0.238 1.68  0.062 0.002 - 89.755  ErEKHNMH”
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Fig.3 Sandstone classification of the lower part of the lower
member of Zhiluo Formation in the Nalinggou uranium deposit
I —Quartz sandstone; Il —Feldspathic quartz sandstone;
Il -Lithic quartz sandstone; IV —Arkose; V —Lithic feldspar
sandstone; VI-Feldspar lithic sandstone; VIl —Litharenite
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Fig.4 Microphotographs of sandstone of the lower part of the lower member of Zhiluo Formation in the Nalinggou uranium deposit
a—The dirctional arrangement of biotites due to compaction; b—The clastic biotite and muscovite with wavy extinction due to compaction; c—Biotite
swelling and splitting along the cleavage plane, The dissolution pore surface of feldspar filled with iron mineral and clay mineral; d—Calcite
cementation; e—Iron cementation, Pyrite filling pore, interspersed with quartz crack; f—Biotite replacing quartz edge
Bt—Biotite ; Ms—Muscovite ; Kfs—K—feldspar ; Cly—Clay mineral ; Chl—Chlorite ; Qtz—Quartz; Py—Pyrite ; Lm—Limonite ; Cal—Calcite
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Fig.5 Microgphotographs of alteration phenomena in sandstone of the lower part of the lower member of Zhiluo Formation in the
Nalinggou uranium deposit

a—Needle rutile filling in a hole on the surface of the plagioclase dissolution; b—Biotite replaced by chlorite, and penetrated by later carbonate;

c—Sphene replacing chlorite, associated epidote,residual limonite; d—Kaolinite-illite-sericite-muscovite mineral assemblage; e—A large number of
fine particles in the interstitial material comprising sericite and small amounts of kaolinite; f—The mesh rutile in chlorite; g—The needle rutile in

chlorite; h—The chlorite with biotite illusion and residual biotite, associated epidote; i—A large quantity of pyrite and some biotite, chlorite and
kaolinite in interstitial material;Bt—Biotite; KIn—Kaolinite; Ser—Sericite; Kfs—K-feldspar; P1—Plagioclase; Chl—Chlorite; Qtz—Quartz; Rt—Rutile;
Lm—Limonite; Spn—Sphene;Ep—Epidote; III-Illite; Cb—Carbonate mineral; Ms—Muscovite
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Fig.6 Variation characteristics of clay minerals content in different color sandstones
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Fig. 8 Scanning electron microscope images of sandstones of the lower part of the lower member of Zhiluo Formation in the
Nalinggou uranium deposit
a—Mmontmorillonite associated acicular chlorite clusters; b—Simultaneous production of montmorillonite (left) and chlorite (right)); c—Potassium

metasomatism leading tothe formation of new feldspar; d—A collection of fine grained pyrite around the montmorillonite, Particle size is less than 1jum;

e—Accompanying montmorillonite, fine grained suspected new quartz; f—Needle and lamellar chlorite associated fine grained suspected new quartz;
C—Chlorite; S—Smecite ; K—Kaolinite ; Py—Pyrite ; F—Feldspar; Qtz—Quartz
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Fig.10 Uranium ore « trick relationship with clastic particles and filler content
a—Polished thin section 150R095(2) track etched film , plainlight, crossed nicols and reflected light photo. Alpha track are distributed in the film ,
like briquette; b—Polished thin section ISOR0107(2). Track etched film, plainlight, crossed nicols and reflected light photo, Alpha track distributed
in the film, like stars in the interstitial material; c—Polished thin section 150R082(2). Track etched film, plainlight, crossed nicols and reflected light
photo, alpha tracks distributed in the film , like irregular band distributed at the edge of the particles
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Fig.11 Backscattered electron image of uranium occurrence form of the Nalinggou mining area
a— Pitchblende along the edge of microcline distribution of; b—The pitchblende particle in the interstitial material; c—Filler content in the
accompanying ilmenite, brannerite; d—Pyrite accompanying the article along the grain of zonal distribution of coftinite; e—The quartz stone particle
band distribution of coffinite; f—The circle style coffinite associated with ilmenite and anatase; g—The coffinite associated with pyrites in the
argillaceous rock; h—The crumby structure coffinite in intersitial material; i—The coffinite distrubuted in biotite cracks;
Pit—Pitchblende; Cof—Coffinite; Brt—brannerite; Qtz—Quartz; Kfs—K-feldspar; PI-Plagioclase; Mc—Microcline; Py—Pyrite; Cb—Carbonate mineral;
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TR A PR BT B8 A LR BT KLy o AR Q) A e
JL2E: L TR ET 15 B R bl LA H Bl 4 DL
() AT 7E 8 R 1 2% TE ATV RIS ) BRI AR A A R P A

B BRI RO A9 KA1 b TPEU AU BOR AR AT, 5556 07 0% ik 14 7
FLE7RS e )2 WA 7 T ARHC A BHAAEE BRI (B ZE , 2007 s A A5, 20105 55 4
JERURLA G ANZERAL, RIS M. JE 2014) MSHhE Yo D5 Sk 58 ik Js s 5
RFIRAIE , AT WSR2 BT BREERE o A KB ) W

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



$45%: F 3

F RT3 SRR Z W A I PR B 2 2 S e X 587

Q) A TERRIARD P )5

H O B 25 2 WA 3, Al R BhT Je Ak
B (0 oA 5 SR R T T SRR R
A, 2 WA Py A X S RSO ] i1 S PR R A A
W) AT 8 5 2 b DX Ak B i 3 PR AR O A A
KR W5, 2006 MRIEE S, 2007 ; B 4255 ,2016).

MEL LA 0] LAt 50K 22 4 2 i 2 0 72
X EP AT BN B h e A £ Z AR A
Wi e, n LR Bk Al K S A, BT
B FE R R IARR SR TR A KA SR
B R 31 % B 5 H ) IR 3 O A 4 S S
P HOIR R AR A FE A S b R A8
e S Z IR ST RS A L R
ik R EmY) . WAk, AR S Bk Bk
TR S A O, 3 T BB 12 b DX Bl B 5 10 44
LA A 40 B A/ A 96 (Bonnetti C et al., 2015).
i SE A B AMIEE BRI L TARE S SR
Br, AT LR BLZ L IX 5 0 iR Z i 2 fL ,
BIEVEL AR T RO o, S ar A
32 b DXty J2 (1 AL ) ™ AR AT o R s
(1R 1 B M 2 LA B P 3 T RN B, R JE
TERFEME T RAFH IR 551

6 A AR5 Al A 1 R O &R

e

i W T M E KA B XRD L TR
FHAE TN T BeWE o8 & 3, ARy s R 5 H
(2 B AR BN B 5 2 I 3 A il i
TAEAFEHEDNKR . B, HEMAZE
Z AL, L B ENEAS, Bl s o 1R A
TARE OB AR AEE . A A R R R
A 8 AR IR 5T, b il AR A AR ) BT
hERALA G, A T E S IS KB Z IR
B JE R S R S TR R A R AY AR 1T
i S PR JEUAE R CURD S i Bk B A 22 T 8 R B Bk A
(FEPIIRAE,2015; £ 5145 2015), X R AL G 1D
o W R 22 3 ek i SR AR T 3 S ) T A+
IS ST .

T35 T , 30822 2 PSR 3007 A ) BRI R R
I A R T A I o A TR
P A Bl ST A% R B AR BRI AR BEE A

BCRAE FH A HEE , O RIS /D, NH, AT HLS 147 A5 fff
o b 2 0 T [l B P R DM L U (B B, 2007), B
FIF g, Hh EENH 5 PR R 50
A1, SN FR AL KT R A (B8R, 2007 ; 55
2014) , Xl A W BV FH 58k, 8 ) Tl A i 4, Xt
2 FAAE S R PO B S R RO B i il
PIRRZ —. 53508, A mis A R =
Z RS HAHFALIE R, & Fe Mg i ffi
e DR A ) 5 A R A T S A
N il K B bk LR st Ak ot
FGTE KB T3 Fe? Mg B T 2k A% B0 1) 28
AL, IR D H R A, I 2 R
Yy 5 22 ¥ Ry A AL B AL T T L A S AR AR
BUA SRR, KA AR A R S
Ty, LG 0 W s e vh R R I E A
ARTE AR AL T W Al 5 0 Bl A SRR AR
T P 2 B AR T S A O RN T, 2 B B
TV 1 s} 4% B 1) B B R BK B R R Al T8 i 1 1
YA . T LATE S A s T B B B T Al
A BREI BRER BT RS

ZE b, i R4 B VE A 2 A 2
FYRFIE , 1R AT BB AE )2 (B AT i i Aty I
(ZE4EE,2006; 27415 ,2012; %, 2015), &0
T WA I SR R i — 2D 0w A
TERL T A E R IR

7 Zt i

M AT T S E A AL B XRD L TR
BRI T B s i i e IR 5 - H )2
HA AT BT B & A A1 2 R i B il 4 B 47
TEI A R LR 4k

(DRI K 52 4T BT W Bb A DK
AT SRS E R TE R A 3 I3 AR A4
Fa A RE BT, BAT T Y IR DURR s i TR B
G Z I 2RI T4 A5

(2) AU I i PRl A7 ) S 2R D Bl A,
HR T AT A DR ET, ST AR R
Dy BURRLARZS S0 A FE ST BRI AT Bk 23
A FE SRR | 40T BCER AR IR 0 A 78 8 18 UKL 14
G, SR I R IR

(3) GRe Y Bl Pl i 2 52 vty J2 ) A Aty 4

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



588 i [

b, J 20184F

], 28 0 SR A A i A R R 45 2R
B w it R ERESIEXRE T £ 5
BHREN, Al — BB N HE]

References

Bonnetti C, Cuney M, Michels R, Truche L, Malartre F, Xiaodong Liu,
Jianxing Yang. 2015. The multiple roles of sulfate— reducing
bacteria and Fe— Ti oxides in the genesis of the Bayinwula roll
front—type uranium deposit, Erlian Basin, NE China[J]. Economic
Geology, 110(4):1059—1081.

Cai Y, Zhang Jindai, Li Ziying, Guo Qingyin, Song Jiye, Fan Honghai,
Liu Wusheng, Qi Fucheng, Zhang Minglin. 2015. Outline of
uranium resources characteristics and metallogenetic regularity in
China[J]. Acta Geologica Sinica, 89(3): 918—937.

Chang Lihua. 2006. Manual for Identification of Transparent Mineral
Sheet[M]. Beijing: Geological Publishing House (in Chinese with
English abstract).

Dai Mingjian, Peng Yunbiao, Miao Aisheng. 2013. Main controlling
factors and prospecting criteria of uranium mineralization in the
niling gully uranium deposit[J]. Acta Mineralogica Sinica, 33
(Supp.): 201-202.

Ding Chao, Chen Gang, Guo Lan, Zhan Wenlong, Shi Xiaolin, Xu
Xiaogang, Liu teng. 2016. Differential uplift on the northeast
margin of Ordos Basin: Evidence from apatite fission track
analysis[J]. Geology in China, 43(4): 1238—1247 (in Chinese with
English abstract).

Ding Wanlie. 2003. Geochemical properties of the green alteration
zone and its prospecting significance[J]. Uranium Geology, 19(5):
277-282.

Fan Aiping. 2007. Metallogenic Constraints of the Jurassic Diagenesis
in the Dongsheng Uranium Mining Area, Ordos Basin[D].
Xi'an: Northwest University (in Chinese with English abstract).

Feng Zengshao. 1993. Sedimentary Petrology (Second Edition) [M].
Beijing: Petroleum Industry Press (in Chinese with English
abstract).

He Zixin. 2003. Evolution of the Ordos Basin and Its Petroleum[M].
Beijing: Petroleum Industry Press (in Chinese with English
abstract).

He Xiaoyuan, Liu Chiyang, Wang Jiangiang, Zhao Hongge, Wang
Feifei.  2011. The late paleogeographic[J].
Paleogeography of the Ordos Basin, 13(6): 677—686.

Paleozoic

Hu Yuanxian, Li Sitian, Yang Shigong. 1989. Sedimentation of shallow
lacustrine deltas and coal accumulation of Jurassic Yan An
formation, northeastern ordos basin , China[J]. Earth Science, 14
(4): 379—-390 (in Chinese with English abstract).

Jiao Yangquan, Wu Liqun, Peng Yunbiao, Rong Hui, Ji Dongmin,
Miao Aisheng, Li Hongliang. 2015. Sedimentary structure
background analysis of sedimentary uranium deposits in northern

China's paleo Asian tectonic domain[J]. Earth Science Frontiers, 22

(1): 189—-205.

Li Jinbao, Che Ming, Li Xin, Li Jihong, Li Rongxi. 2006. Study on the
mineralization of Dongsheng uranium deposit in the Ordos
Basin[J]. Journal of Earth Sciences and Environment, 28(2): 38—40
(in Chinese with English abstract).

Li Rongxi, Duan Lizhi, Chen Baoyun, Zhang Shaoni. 2011. Alteration
and Metallogeny on the oxic—acid /anoxic—alkali interface of the
Dongsheng uranium deposit in Northern Ordos Basin[J].
Geotectonica et Metallogenia, 35(4): 525— 532 (in Chinese with
English abstract).

Li

-

Xide. 2014. Exploration of uranium ore prospecting in the North
Eastern Ordos basin[J]. Geology of Deposit, 33(Supp.): 861—862.

Li Xide, Gao Hewei, Yi Chao. 2015. Characteristic of green sandstone

in different alteration zone in Nalinggou uranium deposit of
northeastern Ordos Basin[J]. Uranium Geology, 31(Supp.): 267—
272 (in Chinese with English abstract).

Li Zhixue. 2014. The Shale Gas Accumulation and Resource Potential

Evaluation of Yan'an Formation in Central and Southern Ordos
Basin[D]. Beijing: China University of Mining and Technology (in
Chinese with English abstract).

Li

-

Ziying, Chen Anping, Fang Xiheng, Ou Guangxi, Zhang Ke, Jiao
Yangquan, Xia Yuliang, Chen Fazheng, Zhou Wenbin, Liu
Zhonghou, Wu Rengui, Xiao Xinjian, SunYe. 2006. Metallogenic
mechanism and model of sandstone type uranium deposit in
northeastern Ordos Basin[J]. Mineral Deposits, 25(Supp.): 245—
248.

Lin Tong, Luo lJinglan, Liu Xiaohong, Zhang San. 2007.
Characteristics of fluid inclusions in sandstone— type uranium
deposit and origin of uranium mineralization in Zhiluo Formation
of Dongsheng area[J]. Acta Petrolei Sinica, 28(5): 72—78.

Lin Yuxiang, Meng Cai, Han Jilei, Zhu Chuanzhen, Wang Yuwei, Zhao

Hui, Cao Gaoshe. 2015.

paleogeography during Paleogene— Neogene in the area of North

China platform[J]. Geology in China, 42(4): 1058— 1067 (in

Chinese with English abstract).

Characteristic ~ of  lithofacies

Liu Chiyang, Zhao Hongge, GuiXiaojun, Yue Leping, Zhao Junfeng,
Wang Jiangiang. 2006. Space—time oordinate of the volution and
eformation and mineralization response in Ordos Basin[J]. Acta
Geologica Sinica, 80(5): 617— 638 (in Chinese with English
abstract).

Liu Hanbin, Li Ziying, Qin Mingkuan, Sun Ye, Han Juan, Jin Guishan,
Li Junjie.2012. Progress in geochemistry of sandstone— type
uranium deposit in North Ordos basin[J]. Earth Science Frontiers,
19(3): 139—146 (in Chinese with English abstract).

Ren Zhanli, Zhang Sheng, Gao Shengli, Cui Xueping, Liu Xinshe.
2006. Research on region of maturation anomaly and formation
time in Ordos Basin[J]. Acta Geologica Sinica, 80(5): 674—684 (in
Chinese with English abstract).

Tian Zaiyi. 1996. Petroliferous Sedimentary Basin in China and Basin
Analysis[M]. Beijing: Petroleum Industry Press (in Chinese with

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



$45%: F 3

F RT3 SRR Z W A I PR B 2 2 S e X 589

English abstract).

Wang Dongdong. 2012. Sequence— Palacogeography and Coal—
Accumulation of the Middle Jurassic Yan’ an Formation in Ordos
Basin[D]. Beijing: China University of Mining and Technology (in
Chinese with English abstract).

Wang Gui. 2015. Petrogeochemical characteristics of Nalinggou
uranium deposit, Ordos Basin[J]. Uranium Geology, 31(Supp.):
273-282.

Wang Honggiang. 2001. Tectonic Stress field Characteristics and Ite
Transition Laws and Tectonic— Sedimentary Framework in
Mesozoic Ordos Basin[D]. Xi'an: Northwest University (in
Chinese with English abstract).

Wang Xingxin. 1998. The effect of basin formation and evolution on
clay mineral composition and distribution of mudstone[J]. China
Offshore Oil and Gas (Geology), (3): 154— 158 (in Chinese with
English abstract).

Wu Ying. 2009. Optics and micro—shape characters in the process of
biotite transforming to chlorite[J]. Inner Mongolia Petrochemical
Industry, 35(10): 5—7 (in Chinese with English abstract).

Wu Zhaojian, Han Xiaozhong, Yi Chao, Qi Caiji, Hui Xiaochao, Wang
Mingtai. 2013. Analysis in Dongsheng Basin Erdos Zhiluo
Formation sandstone characteristics and
provenance[J]. Geoscience, 27(3): 557—567.

Xiao Xinjian. 2004. The Mineralization Geochemistry of the Low

geochemical

Temperature Fluid on the Dongsheng Sandstone Type Uranium
Ddeposit[D]. Beijing Research Institute of Nuclear Industry (in
Chinese with English abstract).

Xu Zhe, Wu Rengui, Cai Jianfang, Yu Dajin, Gong Wenjie, Ning Jun.
2010. Application of alpha track eteching in research of sandstone—
type uranium ore——case of study in sandstone type uranium
deposit of Tongliao area[J]. Journal of China Institute of
Technology, 33(1): 9—14 (in Chinese with English abstract).

Xiang Weidong, Chen Xiaolin, Pang Yaqing, Fang Xiyan, Li Tiangang.
2006. Geochemical characteristics and genesis of gray green
altered sandstone in Dongsheng uranium deposit[J]. Mineral
Deposits. 25(Supp.): 261-264.

Xiang Weidong, Fang Xiheng, Chen Xiaolin, Chen Xiaolin, Pang
Yangqing, Chen Huahan.2006. Metallogenic characteristics and
metallogenic model of the Dongsheng Uranium Deposit in the
Ordos Basin[J]. Uranium Geology, 22(5): 257—266.

Xue Chunji, Chi Guoxiang, Xue Wei. 2010. Interaction of two fluid
systems in formation of sandstone—type uranium deposits in Ordos
Basin: Geochemical evidence and hydrodynamic modeling[J].
Mineral Deposits, 29(1): 134— 142 (in Chinese with English
abstract).

Xue Wei, Xue Chunji, Chi Guoxiang, Peng Yunbiao, Wang Kai. 2010.
The geochemical characteristics of trace and rare earth elements in
Dongsheng sandstone type uranium deposit[J]. Geoscience, 24(4):
776—784.

Yang Junjie. 2002. Structural Evolution and Distribution of Oil and

Gas of Ordos Basin[M]. Beijing: Petroleum Industry Press (in
Chinese with English abstract).

Yi Chao, Han Xiaozhong, Li Xide, Zhang Kang, Chen Xinlu. 2014.
Study on sandstone petrologic feature of the Zhiluo Formation and
its controls on uranium mineralization in Northeastern Ordos
Basin[J]. Geological Journal of China Universities, 20(2): 185—197
(in Chinese with English abstract).

Yi Chao, Gao Hewei, Li Xide, Zhang Kang, Chen Xinlu, Li Jingxian.
2015. Study on indicative significance of major elements for
sandstone— type uranium deposit in Zhiluo Formation in
northeastern Ordos Basin [J]. Mineral Deposits, 34(4): 801—-813(in
Chinese with English abstract).

Zhang Fuxin, Qiao Haiming, Jia Heng. 2006. The metallogenic
condition and epigenetic alteration mineralization of Dongsheng
Uranium Deposit in the Inner Mongolia[J]. Acta Geologica Sinica,
80(5): 733—739 (in Chinese with English abstract).

Zhang Xin, Nie Fengjun, Zhang Chengyong, Zhang Hujun, Dong
Fangsheng, Dong Yadong, Lu Yayun. 2015. Study on the
occurrence state of Yili Basin from sandstone type uranium deposit
in Gurgaon[J]. Science Technology and Engineering, 15(33): 18—23.

Zhao Fengmin, Chen Zhangru, Zhang Jingyi. 1988. The Systematic
Identification of Uranium Minerals[M]. Beijing: Atomtic Press (in
Chinese with English abstract).

Zhao Junfeng, Liu Chiyang, Yu Lin. Wang Xiaomei. 2008. Mesozoic
sedimentary and accumulative center migration and geological
significance in the Ordos Basin and its geological significance[J].
Acta Geologica Sinica, 82(4): 540— 552(in Chinese with English
abstract).

Zhong Jun, Fan Honghai, Gu Dazhao, Wang Shengyun, Chen Jinyong,
Shi Changhao, Li Henggiang. 2016. Major and trace element
migration and metallogenic processes of the Xinshuijing U— Th
deposit in the Longshoushan metal logenic belt, Gansu Province[J].
Geology in China, 43(4): 1393— 1408 (in Chinese with English
abstract).

Zhou Xiaojing, Li Anchun, Wan Shiming, Meng Qingyong. 2010. Clay
minerals in surfacial sediments of the East China Sea Shelf:
Distribution and provenance[J]. Oceanologia et Limnologia Sinica,
41(5): 667675 (in Chinese with English abstract).

Zhu Xiyang, Wang Yunliang, Wang Zhichang, Zhang Chengjiang, Liu
Jianhua. 2003. The geochemical characteristics of trace elements of
sandstone type uranium deposits in Dongsheng[J]. Geology—
Geochemistry, 31(2): 39—45.

Bt 32 2% STk

HIAE. 2006. 75 AR S T M. JEo M kL

U BT H 2 2R HF2E . 1979, JGHER W24 M. b5t # ik
At

A, W%, BB, 2013, 9NUA VA Bl PR Al A 3 S s i 8 R
S0 HRED]. 02, 3303 T): 201-202.

THRE, BRI, 30 2%, IREAK, 1R/RI, XIS, 2016. BB/R 22307 4 A L

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



590 i [

b, Ji 20184F

P ST FERSARIE A H[T]. LT, 43(4): 1238—1247.

TUTEL. 2003, S (i AR (14 Mk 2 4 o SRR 7 SR,
W HB, 19(5): 277-282.

B . 2007. SRR Z B A M 7R B S0 DX PR 2 R LA VE I ™ 24
D] P44 iRz

TREHE. 1993, TURVAA=ACE ) . dbst: Ak ol kL.

fa] 8. 2003. SRR Z Wi 2 b £k S5 b M. JLaT A il Tl i

BTG, XIS BH, AR, BT, £ KK 2011, SRR S H A M iy
AR RE (0], T HEEAR, 13(6): 677-686.

HHTCIN, 22 S, 448, 1989. FR/R 22 W A b R A 4% A b X 332 1)
=AIMTTRWE T MR EED]. HuBRBl2E, 14(4): 379-390.

FEFRIR, SOLRE, R, oM, BEARR, WiEA, B2, 2015 hE
A5y PR s Sk TR A A R T I DR — ) T S 45
GO, HhaATTZ, 22(1): 189-205.

e, FW, 2, Yk, 2RV, 2006, FROR 2 W A AR VT
B FWFSE[I]. HukBa 5 FRBE 2441, 28(2): 38—40.

ZEAETY, BEr ik, RGOS, SRR, 2011, ZRERD A S AL RR T
5 S AR R A D TR A A B VR AT S0, K Ml
M3 5 R 2, 35(4): 525-532.

2P, 2014, SF/R 2 A b AL AR A FR Ty R R[], B R b
T, 3338 1)): 861-862.

2091, BB, S M. 2015, SR 28 A M AL AR AN 1 T RN
[F) AR S D AT RFAF [T, Al b, 313 FI): 267-272.

ZER 2. 2014, SRIR 22T 4 b v R R AE 22 4 A SR A S T
FEH[D]. HEE R ).

R, BRAEOT, BT, BoG 2], kT, fE3R IR, B, ML IE,
SOk, X, A5, BB, AL 2006. BF/K 2 W A AL LR
b BRI B HLER R 2 B B AR (0], 7 PR M T, 250 T):
245-248.

i, B, XN, K= 2007, ALK B2 LD A R e ) 2
PRERHE S0 B R FE (D). Az, 28(5): 72-78.

MERE, TR, BhUkTs, RAIGH, TR, B, it 2015, fdu i
G DXy 3 48— 28 A A b B AR AE (7], b B bR, 42(4):
1058-1067.

XH T, X LTA, H/INAE, 5RO, AR I, 5. 2006. PR 24
i 3 b — S0 B e 23 A AR S L RG] b B2 3R, 8O(S):
617-638.

XM, 2520, Z5 W1 58, FhIE, B, 4038, 224078, 2012, SRR 2
W 2 bG5B M BR AL A 8 0 JR (0], HB2ERT%, 1903):
139-146.

FEREA, TR, w5 R, 48 2550, R, 2006. 56K 22 107 20 # e 1k
R S 401 X NI B AT [0, MBS 223], 80(5): 674—684.

H7EZ. 1996, TSl A DT A0S [M]. Jb 5T i Tolk H .

EIRZR. 2012, FFIR 2 W At v O 0 A8 22 4 22— b B 5 3R
D], h LR 2.

T 5. 2015, SPIR Z2 W 7 M g VA T IR (k) A A iR Tl 2
AE[T]. 4B bR, 310%H)): 273-282.

T 7258, 2001. SRR 22 i b AR AR 2 b 15 1 7 3 fE S L S 150

A TEAR SR (D). P22 YLK,

TATE. 1998. 70 T8 B A XRS5 P2 A0 43 A 14 52 ). v
T IR, (3): 154-158.

RFE. 2009. F 2 BE) e A 5 iz B rp OUDE 25 BOBHEREE D], Y
Sl ik T, 35(10): 5-7.

SRS, WEACL, Z, ARAE, BUNG], K. 2013, SRR 2
FR I DX D (i HhERAL R S U5 A BT (0], PR BT,
27(3): 557-567.

B HT A 2004. 7R ik Hb XD 2l G IR 0 4 B VR T b R A A
FE[D]. A% Tl At 5 Hb B 7T .

ik, AT, BT, R, BOUR, TR 2010, of Rl i 2 5k
TERD IG5 v i) 7 FH ——— L 30 DX A0 5 A 4471 D).
ARAEPLTRAF2 M ASRBLEIR, 33(1): 9-14.

R AR, BRIERR, PEFIE DS, T 8507, 2% [k, 2006. 45 kAl IR I 2% (0
AR BR AL A RAE B L BT [I]. W R, 25(K
T)): 261-264.

AR, Jr T, 25 Uk, DRIEAR, PEHEER, 2RI, 2006. SR/R 2%
R VRS R T RRAE 5 R 25X (0], Bl B SR, 22(5): 257—
266.

BEAR 20, W ERE, BEA. 2010, SRR 2 07 200 00 55 R0l i o PR
1A Z2 GE AR A FH———Hh 3Rk P25 30 3 R O 2 0 A8 D). R
1T, 29(1): 134—142.

BEAE, BEARAL, WERE, )%, TH. 2010. SRIRZ M AU AR PERD 270
B TR VR RO TR MR A2 ARNELT]. B CHLITT, 24(4): 776784,

PR 7S, 2002. BRIR 2 Wi A b 3 Ak S il Ao A IR M. bt A
T A

Dy, AL, ZEVEAE, SRIBE, BRO . 2014, BB/R 2 W A AR L
B A F R S A O R TE D], A BT 4R, 20
(2): 185-197.

Yy, A, 2T, SRR, BRI, 25T 2015, SR 2T A AR
AU A1RbA BT PR 0 R AR B SR [0]. 7 R T,
34(4): 801-813.

TREHT, TRiE W], BUIE. 2006, S AR RS 2 BN AOR A 1R
BCA 1R HuB~4H, 80(5):733-739.

KA, SR, KU, KR EE, HO T, LA, TS, 2015, (AL
FE M S IR RS 5 R IR ARSI S [, B2 AR S T
2, 15(33): 18-23.

8RR, BREEAN, SRR 1998, Al #12 T M. dba: R
J..

B, JE N, R, TAE S, BRA T, B R, 221E 5. 2016, HIR
e LAl K 5l ) B PR OC R IE B R BV a7
WFFE[I]. R, 43(4): 1393—-1408.

AR I, XNV, TRbR, T IBEA. 2008. /R 2 37 4 b AR AR DT AR HE
R RS B Ho R X [J]. MR, 82(4): 540—552.

JAWeH, Aege s, T IE, WK BE. 2010. AMERE AR EUTRIRL 0
WAL AR BORIR[I]. PRS0V, 41(5): 667-675.

RVGTR, TEmas, LW, ST, X, 2003, 4 ERD A B A0 1%
HIOLR MR R, HUFR R AE 2%, 31(2): 39-45.

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



