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Geological Characteristics, Metallogenic Regularity and Prospecting Criteria
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Abstract: Pengyang uranium deposit is located in the southwest margin of Ordos Basin. It is the first large-scale
sandstone type uranium deposit found in the aeolian sedimentary environment in the world. It has the
characteristics of deep uranium bearing beds, thick sand bodies, and high uranium radioactivity. Based on the
systematic study of the geological characteristics, material source, uranium source, occurrence state of uranium
minerals, altered minerals, and the involvement of hydrocarbon fluids in the mineralization of Pengyang uranium
deposit, the metallogenic regularity of Pengyang uranium deposit is systematically summarized in combination
with previous research results. The study shows that the deep and large fractures, thick sand bodies and stable
“mud-sand-mud” structure in the study area are very favorable for sandstone-type uranium mineralization. At the
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same time, the rock mass in the west of the basin can provide a stable uranium source, the shallow oxygenated
uranium bearing fluid flows and penetrates along the layer, and the deep hydrocarbon fluid rises to the Luohe
formation along the fault, leading to the fading and alteration of red sandstone and providing a reducing agent for
uranium mineralization. During the Miocene to Pleistocene, tectonic activities triggered the coupling of
oxygenated uranium bearing fluids and deep hydrocarbon bearing fluids, forming a complete fluid metallogenic
system of “supplement-channel-discharge”, which ultimately led to uranium mineralization. Based on the analysis
of the metallogenic factors and ore-controlling factors of Pengyang uranium deposit, a metallogenic model has
been established, which is of great significance for the prospecting and research of sandstone type uranium
deposits in the southwest margin of Ordos basin and similar geological conditions in other areas.

Key words: Pengyang uranium deposit; sandstone-type uranium deposits; geological characteristics; regularity of

ore formation; prospecting target
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Fig. 1 Geological map of Ordos Basin (modified from ZHAO et al., 2020)
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Fig. 2 Geological map and comprehensive histogram of Pengyang uranium deposit

AR5 DX S Bl P JG I8 T 2 5 Sk, AR TR, L P
AT o SRR 22 107 235 b VY g 0 L DX ) 9 T 2 40 AR
RasE, JEEEALT 150~400 m 22 ] (X A6 TR 45, 2020),
FE BN RRLT (6 R AT ) R 2 AN - R R A
Jerp R SRS . R E Fle S S . TR AR R
AT DL D A F R B RS e, DAV IE
EIZE R E, T ALUZE . KR DL R KR A
A4 AR BLRL VD BTG (TR KA %, 2020), R
ULV B R R AR, B, AT B
DURRA I SRR, TN S 2R 22 30 2 b, 74 i 9405 0% 1) 4
RUBCITR AR 22— DL RUSCOTRR R 5 AR A2 i K
BT [ 5 7 22 18 TR 6 3 B AR 2L
2.3 HRYFME

ST DXl L 5% A6 B e P GR35 22 B st 4
F 1~3 E0K, mKREEAE 50 & m, BRI
5 A ESFLEE A A KT 0.01%, K4
AT 3.05~9.78 kg/m* Z [f](Ren et al., 2022), 5L
[ B, IR S AR S B 2R, KRB IE A —
PTG AT, 5 IXIT R By 1 AR B B 2R
O —, BEONRPERL TS e A B
IR KA, SREHE . hiba (R 3), JaEs
WER B DRI S . Ok, 0 A SR R -
HOR IR ZEHE, BeR . A K2R, fLBEE
FEAREE R, TE 6% ~ 25% (0], DL 10%~25% 4 =+ . il i#
JEBIE RS, FEAPRTE 0.01~1 000 mD Z A, 4
BT 10~1 000 mD, 5HAWRN ARG AR AR, 32
PR A0 AR & e TR I, Bk A ik

a, b— K@ 1045 (ZD0L, 1 415.1 m); c—J@2 I My 244
I IR GRA, d—IK 65 B I A58 R ARHAE
a, b—grey sandstone uranium-bearing(ZD01, 1 415.1 m);
c—gray sand body formed by the upward alteration of fluid
containing hydrocarbon along the fracture; d—microscopic features
of gray uranium-bearing sandstone.
B3 2w EN. BURRH
Fig. 3 Macro and micro photos of
uranium-bearing sandstone
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Fig. 4 Microscopic characteristics of uranium minerals
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Fig. 5 Trend of altered mineral distribution in Pengyang Uranium Deposit (based on core spectral mapping)
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55 103 1A SR Z A VU R G PR M SRR AE | R LR R AR bR 905
43(2): 459-474.
5 4 @

(V)Z 4t T50/R 2 i p &, Wik
FWRKRBR . P JE R LS ER “Je-1>-T2”
S5K, X Rk O B AR

(WFFE XA R E R IR A4S, TRJZE & A i
WIZ sl . T8, WA B2 T 2%
W, FELL O A, Sy f 4t x
#A, rRoBT 2 SR A A 3 S — 2k T AR
F AR FIGR)Z SR R SR, B 2
A

@) BT EIR . SE AL A TR
DU . JZ WAV . s e 5 2 i Ge sk
F RSO 55 A B3R, SR M BURRAE L R L
AN, RS, 1 B s B, xR
22 M 0 VY B SR A B A R K R DX AR B 3
Fa A N HoAT B RN B
Acknowledgements:

This study was supported by the National Natural
Science Foundation of China (No. 92162212), National
Key Research and Development Program of China (No.
2018YFC0604200), China Geological Survey (No.

DD20221678), and International Geoscience Program
(No. IGCP675).

S5

BRNI, PhaEpl, RSk, TMERE, I, ZEmZR. 2007, SPRE
Hr 43 b, VY R 2 v A AR 3 O 0 R AR R AR R e St ] R
FER % D #: HhBkAbaE, 37(S1): 110-118.

CRALAE, BRIE, WPiAE, TIEE. 2010, F ERD A TGS A
07, RSB ARG 1 XS A B [J]. 4l b,
26(6): 321-330.

A, ERE, @« BER, Mok, ik, R4, 2005.
SRR 2 Wi 4w Ak 5 2 R AR IR T 4 A6 9], BRAR M
19(4): 538-545.

W, AR, A ERE, AEE, RAETE, PROD, BRI,
WAR, WE, T 2017, R 0 i A Rk Ak AT Al R
T R B 5 B 3], E H R, 44(5): 993-1005.

e, /N, R, Wi, BB, 20N, JLIE. 2019.

SR 2 a i A R K 7 B U T SR B B R
TR HED]. F E A MEIR, 24(5): 601-614.

R, SIREN, Mo, HEES, I, BRI, BHE, 2.
2020. i EOE Dy EE A DT H bR )2 DU X
FHIT AT 29 [3]. KHAE I 5 802, 44(4): 697-709.

ESEIT, WA, A0 EE. 2007, SRIR 2 M4 b AR Hb X o A
HERZH | HE L AR TR A MR Ak 2 R AR X EE A AT [3]. B
5, 21(3): 532-537.

IR, ROLFE, R, RN, FARR, BEAE, HZ5. 2015.

e 6 D i S Y A 1 e DT AR R T T R T RO LR -
EE S A O[] HZFRT, 22(1): 189-205.
BEFRIR, LB, JEME. 2018, WA BUANE Y XU b 5 SRR

PN LIRS SEON S EIZN N 2 ¢

SFTHE, B, 2022, HE DL 5 A BT R HU T A [9].
Ae b Hb R, 45(1): 42-57.

AR, FERE, Mg, ek, mHE KR 2014, A
IMHEER A K 3 Beib A )2 B il N R 0]. A%
2, 30(6): 1828-1840.

Ao, ok, GAvEE, WKL, WiREAR, A, WRME, M
FEAR, BRED. 2020. BREE4HIRE AL TR Tk S wE
R JR T R A B 1 ——2k A A0 AR T 3 ]
HYIEHR[I]. RibA i 5 2%, 44(4): 576-589.

ZEICME, B, TiEE, AEICRE, Aubom, TR, BRI, 3
BeE, RO, 4BHF, BRIk, 2017, 7S£kl B 2L & AR
X A L5 [J]. HbERPI P23, 60(6): 2265-2278.

X, LU, AT, THESR. 2006, ZREEES AN
FHL R () R[], AHS KRR, 27(2): 131-142.

XU PE, BXLLKE, T, BRut. 2005. 2R/R £ 450G 4 ) R
H AR A JE M [J]. M A# 4R, 79(6): 737-747.

XULUR, SKmE, Tk, W, 2015, JrELZE i SR s T Al e
AR S 5 [ [3]. M LR, 31(S1): 198-205, 212.

XUBERE, XUESF, 2255, #RAiEk. 2010. SRR Z WA s FHi X
PRZ A8 22 A SR 1 R AT [3]. b Bk 5 IREE
243, 32(3): 263-267.

Seleal, SCERBE, LA, M, KK, LR, G, 2
SR, FEEREH. 2021, BRIR 2 A Hh IR PR S HR R BUR b A
SRR SR [I]. RRIBIR 59T &, 44(1): 104-110.

WG AR, BRED, FRARAT, AR, BRBKEG, FEE, &40, &
M, AT, AYE, WK 2%, 2020, HhE b R A B AL IR
FRER M BT B K L ] KA S R, 44(4):
563-575.

WikidR, ZEE, BB, £, BRI, B, 4N, SEK
2017. G H o A AR A i S D A R A R S 4R
W7 1 [J]. HLJTE A 4, 36(10): 1830-1840.

TR RAR, W 2L, MIokTE, M, XEE, R, Barfh, 2k
3. 2020. SRR 2 M 4 Hh XU b oA R B9 IR A ——LL XX 3
RII]. Kb 15 5 2%, 44(4): 648-666.

IhERTE, BRRAI, TR, BES, A, ZEmOF. 2006, SRE
r 43 b T A A S A 1 W (A 1 R ST e R[] VS
JL 5, 39(3): 91-96.

TR, X, SR, SRR, sk, FRAHE. 2017, ESED
T Bl BT R B R VR A 2> AT K RRAE [J]. MRS, 91(9):
2021-2046.

R, XIAEP], WoCE. 2004, BRIR £ 007 JE 2 b B AL 1 T b H
BRI PR RIVE T [9]. HBJBE24 41, 78(1): 44-51.

FHRHE. 2014, HEA# )2 L F AR B M p A 1 B g
M F—— AR A vy s X R I [D]. M AR E L
K.

T, RHIAR, 2HF, XA, AR, X8, skiide, 2R3t
WRBEAL, KA. 2022, TR 20T A RS Al e Ui A B At
AIETT BEME R SEIRBFSE[I]. bIRELE, 47(1): 224-239.

R, kA, RETE, PR, VR, B RG, HE, R
HHFE, PEK. 2016, ZRIR 2 W 2 AL 0 A BLah 64l 4
JBT Hiy Bk AE 2 R AT K B &[] MO AF 4, 90(12):
3393-3407.

WK, TE1, TEE, U, R, BT, Ao, Xy,
FAR, TR, AoHe, FEE, PhkE, Rl 2005 9
IR 22 30 4 1 T 2R U A O R R AIE R L K S R B SC[).



906 Mo Bk

IR CHURRIES

U4, 23(2): 73-83.

PR, fEfh, BRI, HZ, HKiZ. 2008. BRIR 2 WA Hh
Mgl Sy 2 B R b A RV f ], BRARHL ST, 22(1): 1-8.

WA, 2002, SP/R 2 4 A 15 VAL 5 0 S A A M]. b
a0 A Tl R

W, WA, Bi/NAR, PN, XIHhEE. 2009, HR/R 2 8 4
IR -8 g b X b B Al ™ Al AR ST ST 9], Hb 2
i, 83(8): 1167-1177.

T, ZedE, WEAR, B, AR, HER, W, KR,
BUEEAR. 2021, T4 43 R 500 4l 1 R Sl ) T A RS Bk
FEITI]. #h AL 50F5%, 44(2): 40-48.

kR B, KR, 2022, HRBE AR H X E RIS RD A B R ARE
Ky HZ [3]. Hofi )5, 31(01): 41-45.

A, AR, WIBETK. 2008, FIE Ah % I EOR 5 R & TR
A 9], E TRERRE, 10(1): 54-60.

kR, JuEklE, B, X&EY, 04, s, KT B
B, TR, 2018, SRR ZITAMPE RS T S M AT 5%
{43 HT 1], #hBT M5, 34(4): 193-200.

AR, A, HEEAR, PRERER, K1, SROR, mIPR4L, BRED,
WK%, SR8, 2020. SRR 2307 4340 V4 R 4 3 PR AT X
2 IF 5E R G IR B 4 R O] KA 1 5 R 2,
44(4): 607-618.

REAR, BRIEAE. 2004, SRIR 2 MW A AL B bty AR R R LA
TEF]. KRR L, 24(2): 29-32.

R, BHEE, WEEAR, FKa, BAEH, MM, Tk, BREN,
AT, 2019, B /R 22 107 430 b UG R 60 75 T0T 20 3% 2 4R A R
HR A b A% D], M ER B R 5 R BE R i, 41(6):
675-690.

Kk, HEE, WETAR, KE, RAE, "KL, BRED, HMS.
2020. /R 22 307 45 AR I X 3% 9l 20 6+ B W) R AE S 4R
B[] KRS R, 44(4): 619-632.

KRR, XUar, B 0E, A4 By, 2018. TR 2 B4
11 2 2R 1 AT 20 RURRUD A M BR T2 5 U XCRRAE . DA B
TN & @&k ], T, 37(3): 702-711.

References:

AKHTAR S, YANG Xiao-yong, PIRAIJNO F. 2017. Sandstone
type uranium deposits in the Ordos Basin, Northwest China: A
case study and an overview[J]. Journal of Asian Earth Sci-
ences, 146: 367-382.

CHEN Yin, LI Jian-guo, MIAO Pei-sen, CHEN Lu-lu, ZHAO
Hua-lei, WANG Cong. 2021. U-Pb ages and Hf isotopes of
detrital zircons from the Cretaceous succession in the south-
western Ordos Basin, Northern China: Implications for
provenance and tectonic evolution[J]. Journal of Asian Earth
Sciences, 219: 104896.

CHEN Yin, LI Jian-guo, MIAO Pei-sen, CHEN Lu-lu, ZHAO
Hua-lei, WANG Cong, YANG Jun. 2022a. Relationship be-
tween the tectono-thermal events and sandstone-type uranium
mineralization in the southwestern Ordos Basin, Northern
China: Insights from apatite and zircon fission track analy-
ses[J]. Ore Geology Reviews, 143: 104792.

CHEN Yin, MIAO Pei-sen, LI Jian-guo, JIN Ruo-shi, ZHAO
Hua-lei, CHEN Lu-lu, WANG Cong, YU Hao-yu, ZHANG
Xiao-ru. 2022h. Association of sandstone-type uranium min-
eralization in the northern China with tectonic movements and

hydrocarbons[J]. Journal of Earth Science, 33(2): 289-307.

CHEN Gang, SUN lJian-bo, ZHOU Li-fa, ZHANG Hui-ruo, LI
Xiang-ping, LI Xiang-dong. 2007. Fission Track Age Records
of Mesozoic Tectonic Events in The Southwestern Margin of
Ordos Basin[J]. Science in China, 37(S1): 110-118(in Chi-
nese).

CHEN Zu-yi, CHEN Dai-sheng, GU Kang-heng, WANG Ya-jing.
2010. The regional distribution regularities of ore-hosting ho-
rizon, deposit type and mineralization age of China’s sand-
stone-hosted uranium deposits[J]. Uranium Geology, 26(6):
321-330(in Chinese with English abstract).

DENG Jun, WANG Qing-fei, GAO Bang-fei, HUANG Ding-hua,
YANG Li-giang, XU Hao, ZHOU Ying-hua. 2005. Evolution
of Ordos Basin and Its Distribution of Various Energy Re-
sources[J]. Geoscience, 19(4): 538-545(in Chinese with Eng-
lish abstract).

FENG Xiao-xi, JIN Ruo-shi, SIMA Xian-zhang, LI Jian-guo,
ZHAO Hua-lei, CHEN Yin, CHEN Lu-lu, TANG Chao, AO
Cong, WANG Xin-hua. 2017. Uranium source analysis and its
geological significance to Uranium metallogenic evolution in
Dongsheng Uranium Ore Field[J]. Geology in China, 44(5):
993-1005(in Chinese with English abstract).

FU Jin-hua, NIU Xiao-bing, DAN Wei-dong, FENG Sheng-bin,
LIANG Xiao-wei, XIN Hong-gang, YOU Yuan. 2019. The
geological characteristics and the progress on exploration and
development of shale oil in Chang7 Member of Mesozoic
Yanchang Formation, Ordos Basin[J]. China Petroleum Ex-
ploration, 24(5): 601-614(in Chinese with English abstract).

HAN Xiao-zhong, WU Zhao-jian, LIN Zhong-xiang, JIANG Zhe,
HU Hang, YIN Dong-fa, JI Hui, LI Zi-nan. 2020. Constraints
of Sedimentary Facies of the Targeting Layers on Sand-
stone-type  Uranium  Mineralization in  Major Ura-
nium-producing Basins in Northern China: A Brief Disscus-
sion[J]. Geotectonica et Metallogenia, 44(4): 697-709(in
Chinese with English abstract).

HAN Zong-yuan, MIAO lJian-yu, BU Zhan-qgi. 2007. The Com-
parative Study on Organic Geochemical Characters of the
Mesozoic Source Rocks in T3y and Jyy of Zhenyuan in Ordos
Basin[J]. Geoscience, 21(3): 532-537(in Chinese with English
abstract).

IAEA. 2020. Uranium Resources: Production and Demand[R]. IAEA.

JAIRETH S, MCKAY A, LAMBERT I. 2008. Association of large
sandstone uranium deposits with hydrocarbons[J]. AusGeo
News, 89: 1-6.

JIAO Yang-quan, WU Li-qun, PENG Yun-biao, RONG Hui, JI
Dong-min, MIAO Ai-sheng, LI Hong-liang. 2015. Sedimen-
tary-tectonic setting of the deposition-type uranium deposits
forming in the Paleo-Asian tectonic domain, North China[J].
Earth Science Frontiers, 22(1): 189-205(in Chinese with Eng-
lish abstract).

JIN Ruo-shi, TENG Xue-ming. 2022. Large scale sandstone-type
uranium mineralization in northern China[J]. North China
Geology, 45(1): 42-57(in Chinese with English abstract).

JIN Ruo-shi, YU Reng-an, YANG Jun, ZHOU Xiao-xi, TENG
Xue-ming, WANG Shan-bo, SI Qing-hong, ZHU Qiang,
ZHANG Tian-fu. 2019. Paleo-environmental constraints on



S T

1A SR Z A VU R G PR M SRR AE | R LR R AR bR 907

uranium mineralization in the Ordos Basin: Evidence from the
color zoning of U-bearing rock series[J]. Ore Geology Re-
views, 104: 175-189.

LAN Chao-li, WANG lJian-guo, ZHOU Xiao-feng, DAI Jin-you,
YANG Ming-hui, CUI Zhi-yuan. 2014. Impacts on sandstone
reservoir quality of the Third Member of Upper Triassic
Yanchang Formation, Penyang oilfield of Ordos Basin,
China[J]. Acta Petrologica Sinica, 30(6): 1828-1840(in Chi-
nese with English abstract).

LI Jian-guo, ZHANG Bo, JIN Ruo-shi, SI Qing-hong, MIAO
Pei-sen, LI Hong-liang, CAO Min-giang, WEI Jia-lin, CHEN
Yin. 2020. Uranium Mineralization of Coupled Supergene
Oxygen-Uranium Bearing Fluids and Deep Acidic Hydrocar-
bon Bearing Fluids in the Qianjiadian Uranium Deposit, Kailu
Basin[J]. Geotectonica et Metallogenia, 44(4): 576-589(in
Chinese with English abstract).

LI Wen-hui, GAO Rui, WANG Hai-yan, LI Ying-kang, LI
Hong-giang, HOU He-sheng, XIONG Xiao-song, GUO
Xiao-yu, XU Xiao, ZOU Chang-giao, LIANG Hong-da. 2017.
Crustal structure beneath the Liupanshan fault zone and adja-
cent regions[J]. Chinese Journal of Geophysics, 60(6):
2265-2278(in Chinese with English abstract).

LIU Chi-yang, ZHAO Hong-ge, TAN Cheng-gian, WANG
Jian-giang. 2006. Occurrences of multiple energy mineral
deposits and mineralization/reservoiring system in the ba-
sin[J]. Oil & Gas Geology, 27(2): 131-142(in Chinese with
English abstract).

LIU Chi-yang, ZHAO Hong-ge, WANG Feng, CHEN Hong. 2005.
Attributes of the Mesozoic Structure on the West Margin of
the Ordos Basin[J]. Acta Geologica Sinica, 79(6): 737-747(in
Chinese with English abstract).

LIU Hong-xu, ZHANG Xiao, DING Bo, PAN Cheng-yu. 2015.
Metallogenic Model and Prospecting Oreintaion of Sandstone
Type Uranium Deposits in the Southern Margin of Yili Ba-
sin[J]. Uranium Geology, 31(S1): 198-205, 212(in Chinese
with English abstract).

LIU Lian-qun, LIU Jian-ping, LI Yong, WEI Min-zhu. 2010. Main
Factors Influencing Oil Reservoir in Jurassic Yan'an Forma-
tion in Pengyang Area, Ordos Basin[J]. Journal of Earth Sci-
ences and Environment, 32(3): 263-267(in Chinese with Eng-
lish abstract).

MENG Xiao-ling, Al Qing-lin, WANG Jin-cheng, BIAN Xiao-yan,
ZHU Chang-rong, AN Wen-hong, XIE Shan, XIA Shou-chun,
JIANG Pei-ming. 2021. Reservoir-forming conditions of deep
tight sandstone gas reservoirs, Qingyang gasfield, Ordos Ba-
sin[J]. Natural Gas Exploration and Development, 44(1):
104-110(in Chinese with English abstract).

MIAO Pei-sen, CHEN Yin, CHENG Yin-hang, ZHAO Hua-lei,
CHEN Lu-lu, LI Jian-guo, JIN Ruo-shi, TANG Chao, YU
Reng-an, YANG Tao, HU Yong-xing. 2020. New Deep Ex-
ploration Discoveries of Sandstone-type Uranium Deposits in
North China[J]. Geotectonica et Metallogenia, 44(4):
563-575(in Chinese with English abstract).

MIAO Pei-sen, JIN Ruo-shi, LI Jian-guo, ZHAO Hua-lei, CHEN
Lu-lu, CHEN Yin, SI Qing-hong. 2020. The first discovery of
a large sandstone-type uranium deposit in aeolian depositional

environment[J]. Acta Geologica Sinica(English Edition),
94(2): 583-584.

MIAO Pei-sen, LI Jian-guo, TANG Chao, JIN Ruo-shi, CHENG
Yin-hang, ZHAO Long, XIAO Peng, WEI Jia-lin. 2017. Met-
allogenic condition and prospecting orientation for deep
sandstone-hosted uranium deposits in Mesozoic-Cenozoic ba-
sins of North China[J]. Geological Bulletin of China, 36(10):
1830-1840(in Chinese with English abstract).

QIAO Da-wei, KUANG Hong-wei, LIU Yong-ging, PENG Nan,
LIU Yan-xue, XU Huan, CUI Li-wei, LI Zuo-giang. 2020.
Identification of Eolian Sandstone in Cretaceous Uraniferous
Sandstone in Ordos Basin, China[J]. Geotectonica et Metal-
logenia, 44(4): 648-666(in Chinese with English abstract).

REN Yi-su, YANG Xiao-yong, MIAO Pei-sen, HU Xiao-wen,
CHEN Yin, CHEN Lu-lu, ZHAO Hua-lei. 2022. Mineralogi-
cal and geochemical research on Pengyang deposit: A peculiar
eolian sandstone-hosted uranium deposit in the southwest of
Ordos basin[J]. Ore Geology Reviews, 141: 104571.

Sl Qing-hong, LI Jian-guo, MIAO Pei-sen, ZHANG Chao, ZHU
Qiang, ZHAO Hua-lei. 2021. Characteristics and mechanism
of hydrocarbon alteration of faded sandstone in the ura-
nium-bearing Luohe Formation, Pengyang area, southwestern
Ordos Basin[J]. Ore Geology Reviews, 139: 104500.

SUN Jian-bo, CHEN Gang, ZHANG Hui-ruo, BAI Guo-juan, LI
Xiang-dong, LI Xiang-ping. 2006. Peak Ages and Sedimen-
tary Responses of the Mesozoic-Cenozoic Tectonic Events in
Ordos Basin[J]. Northwestern Geology, 39(3): 91-96(in Chi-
nese with English abstract).

WANG Fei-fei, LIU Chi-yang, QIU Xin-wei, GUO Pei, ZHANG
Shao-hua, CHENG Xiang-hu. 2017. Characteristics and Dis-
tribution of World’s Identified Sandstone-type Uranium Re-
sources[J]. Acta Geologica Sinica, 91(9): 2021-2046(in Chi-
nese with English abstract).

WANG Gui-ling, LIU Zhi-ming, LIN Wen-jing. 2004. Tectonic
Control of Geothermal Resources in the Peripheral of Ordos
Basin[J]. Acta Geologica Sinica, 78(1): 44-51(in Chinese with
English abstract).

WANG Lin-lin. 2014. Evaluation of Joint Development Heteroge-
neity of Coal Reservoir Based on Structural Dynamics and Its
Application: An Example from Linfen, the Eastern Margin of
the Ordos Basin[D]. Xuzhou: China University of Mining and
Technology(in Chinese with English abstract).

WANG Miao, WU Bai-lin, LI Yan-ging, LIU Chi-yang, HAO Xin,
LIU Ming-yi, ZHANG Wan-ying, LI Qi, YAO Lu-hang,
ZHANG Xiao-rui. 2022. Experimental Study on Possibility of
Deep Uranium-Rich Source Rocks Providing Uranium Source
in Ordos Basin[J]. Earth Science, 47(1): 224-239(in Chinese
with English abstract).

WANG Fei-fei, LIU Chi-yang, NIU Hai-ging, ZHOU Ning-chao,
LI Xiu-hua, LUO Wei, ZHANG Dong-dong, ZHAO Yan.
2018. In-situ chemical age of the sandstone-hosted uranium
deposit in Ningdong area on the western margin of the Ordos
Basin, North China[J]. Acta Geologica Sinica, 92(1):
406-407.

WU Bai-lin, ZHANG Wan-ying, SONG Zi-sheng, CUN Xiao-ni,
SUN Li, LUO Jing-jing, LI Yan-ging, CHENG Xiang-hu,



908 b

Bk

IR CHURRIES

SUN Bin. 2016. Geological and Geochemical Characteristics
of Uranium Minerals in the Sandstone-type Uranium Deposits

in the North of Ordos Basin and Their Genetic Significance[J].

Acta Geologica Sinica, 90(12): 3393-3407(in Chinese with
English abstract).

Yuan, WANG lJian, JIANG Xin-sheng, LI Ming-hui, XIE
Zheng-wen, LUO Jian-ning, HOU Guang-cai, LIU Fang,
WANG Yong-he, ZHANG Mao-sheng, ZHU Hua, WANG
De-gian, SUN Yong-ming, CAO Jian-ke. 2005. Sedimentary
Characteristics of the Cretaceous Desert Facies in Ordos Ba-

XIE

sin and Their Hydrogeological Significance[J]. Acta Sedi-
mentologica Sinica, 23(1): 73-83(in Chinese with English ab-
stract).

XUE Chun-ji, XUE Wei, KANG Ming, TU Qi-jun, YANG
You-yun. 2008. The Fluid Dynamic Processes and Its Ura-
nium Mineralization of Sandstone-type in the Ordos Basin,
China[J]. Geoscience, 22(1): 1-8(in Chinese with English ab-
stract).

YANG Jun-jie. 2002. Tectonic Evolution and Qil-Gas Reservoirs
Distribution in Ordos Basin[M]. Beijing: China Petroleum
Industry Press(in Chinese).

YANG Xiao-yong, LING Ming-xing, LAl Xiao-dong, SUN Wei,
LIU Chi-yang. 2009. Uranium Mineral Occurrence of Sand-
stone-Type Uranium Deposits in the Dongsheng-Huanglong
Region, Ordos Basin[J]. Acta Geologica Sinica, 83(8):
1167-1177(in Chinese with English abstract).

ZHANG Bo, LI lJian-guo, MIAO Pei-sen, ZHAO Long, SI
Qing-hong, LI Hong-liang, CAO Min-giang, ZHU Qiang,
WEI Jia-lin. 2021. The occurrence state and origin of uranium
in Qianjiadian uranium deposit, Kailu Basin[J]. Geological
Survey and Researh, 44(2): 40-48(in Chinese with English
abstract).

ZHANG Jia-mian, ZHANG Yu-long. 2022. Characteristics and
Ore-Controlling Factors of Guojiawan Sandstone Type Ura-
nium Deposit in East Region of Gansu Province[J]. Gansu
Geology, 31(1): 41-45(in Chinese with English abstract).

ZHANG Jin-dai, LI You-liang, JIAN Xiao-fei. 2008. Situation and
Development Prospect of Uranium Resources Exploration in
China[J]. Strategic Study of CAE, 10(1): 54-60(in Chinese
with English abstract).

ZHANG Tian-fu, CHENG Xian-yu, WANG Shao-yi, MIAO
Pei-sen, AO Cong. 2022. Middle Jurassic-Early Cretaceous
drastic paleoenvironmental changes in the Ordos Basin: Con-
straints on sandstone-type uranium mineralization[J]. Ore
Geology Reviews, 142: 104652.

ZHANG Zi-long, FAN Hong-hai, HE Feng, LIU Xin-yang, LI
Wei-hong, LI Ya-feng, Y1 Long-sheng, YANG Meng-jia, JIA
Cui. 2018. Analysis of Sandstone Type Uranium Metallogenic
Conditions of Lower Cretaceous in the Southwest Margin of
Ordos Basin[J]. Uranium Geology, 34(4): 193-200(in Chinese
with English abstract).

ZHAO Hua-lei, AO Cong, LI Jian-guo, CHEN Lu-lu, ZHANG Bo,

MIAO Pei-sen, SI Qing-hong, ZHU Qiang, YU Reng-an,
CHEN Yin. 2022. Occurrence and mechanism of uranium en-
richment with a unique eolian sedimental environment in the
Pengyang uranium deposit, Ordos Basin[J]. Ore Geology Re-
views, 141: 104641.

ZHAO Hua-lei, LI Jian-guo, MIAO Pei-sen, CHEN Lu-lu, ZHANG
Bo, ZHU Qiang, SI Qing-hong, CHEN Yin, HU Yong-xing,
GUO Hu. 2020. Mineralogical Study of Pengyang Uranium
Deposit and its Significance of Regional Mineral Exploration
in Southwestern Ordos Basin[J]. Geotectonica et Metallogenia,
44(4): 607-618(in Chinese with English abstract).

ZHAO Hua-lei, LI Jian-guo, XIAO Zhi-bin, MIAO Pei-sen, Sl
Qing-hong, CHEN Lu-lu, YU Reng-an, CHEN Yin. 2021.
Determination of formation age(0.14 Ma) of the Pengyang
sandstone-type uranium deposit in the Ordos Basin, China:
Using pitchblende in situ femtosecond LA-MC-ICP-MS
method[J]. China Geology(English Edition), (4): 747-748.

ZHAO Jun-feng, LIU Chi-yang, HUANG Lei, ZHANG Dong-dong,
WANG Dong, WANG Di. 2020. Paleogeography reconstruc-
tion of a multi-stage modified intra-cratonic basin-a case
study from the Jurassic Ordos Basin, Western North China
Craton[J]. Journal of Asian Earth Sciences, 190: 104191.

ZHAO Jun-feng, LIU Chi-yang, WANG Xiao-mei, ZHANG Can.
2009. Migration of Depocenters and Accumulation Centers
and its Indication of Subsidence Centers in the Mesozoic Or-
dos Basin[J]. Acta Geologica Sinica, 83(2): 278-294.

ZHU Hong-quan, ZHANG Shao-nan. 2004. Diageneses of Upper
Paleozoic Reservoirs in North Ordos Basin[J]. Natural Gas
Industry, 24(02): 29-32(in Chinese with English abstract).

ZHU Qiang, LI Jian-guo, MIAO Pei-sen, SI Qing-hong, ZHAO
Hua-lei, XIAO Peng, ZHANG Bo, CHEN Yin, ZHAO
Bo-wen. 2019. Reservoir Characteristics of Luohe Formation
and Metallogenic Geological Conditions of Deep Uranium in
the Southwestern Margin of Ordos Basin, China[J]. Journal of
Earth Sciences and Environment, 41(6): 675-690(in Chinese
with English abstract).

ZHU Qiang, LI Jian-guo, MIAO Pei-sen, ZHANG Bo, ZHAO
Hua-lei, SI Qing-hong, CHEN Yin, XIAO Peng. 2020. Char-
acteristics of Clay Minerals in the Luohe Formation in
Zhenyuan Area, Ordos Basin, and its Uranium Prospecting
Significance[J]. Geotectonica et Metallogenia, 44(4):
619-632(in Chinese with English abstract).

ZHU Qiang, LI Jian-guo, WEN Si-bo, LI Guang-yao, YU Reng-an,
MIAO Pei-sen, ZHANG Bo. 2021. Alteration, uranium oc-
currence state, and enrichment mechanism of the Cretaceous
Luohe Formation, Ordos
China[J]. Ore Geology Reviews, 139: 104486

ZHU Xin-ran, LIU Li, JIA Shi-ju, LI Rui-qi, GONG Yun-di. 2018.
Geochemical and provenance characteristics of eolian sand-

southwestern Basin, western

stone of Cretaceous Luohe Formation in Ordos Basins: an
example from outcrop in Longzhou, Jingbian[J]. Globle Ge-
ology, 37(3): 702-711(in Chinese with English abstract).



