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Abstract: The Ordos basin is the second largest energy basins in China, and several large uranium ore
deposits have been discovered. The upper member of Lower Cretaceous Huanhe formation in the basin is the

main prospecting horizon. In this paper, the uranium mineralization characteristics and metallogenic
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mechanism of Lower Cretaceous Huanhe formation in northern Ordos basin are studied by means of geological
characteristics, altered mineral association, rock geochemistry and the metallogenic model is established.
The three superimposed system domains of Lower Cretaceous Huanhe formation formed a fine—coarse—fine
stratigraphic structure, which provided a foundation for the migration of uranium ore—forming fluids in the
later period. In the early stage of mineralization, the scale of the oxidation zone was limited, and the main
alteration minerals were hematite, limonite, pyrite, chalcopyrite, sphalerite, calcite and coffinite, etc.
The metallogenic environment were of strong reducing capacity, the ore—forming fluid were strongly alkaline,
and intense water—rock interaction occured. In the middle and late stage of mineralization, the oxidation zone
advanced into the basin, a strong REDOX reaction developed , the primary ore zone and reduction zone were
formed, and the metallogenic environment maintained the early strong reducibility. The main altered minerals
in this period were hematite, limonite, pyrite, montmorillonite, chlorite and uranite. With the mixing of

ore—forming fluids, ore—forming fluids gradually turn to weak alkaline, uranyl silicate ions decomposed,

and a large amount of uranite was formed.
Keywords: Lower Cretaceous Huanhe formation;

forming model; northern Ordos basin
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Fig. 1 Geological map of northern Ordos basin (a) ,stratigraphic column of Lower Cretaceous (b)
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Fig. 2 Schematic striking profile of Telaa Bao ore occurrences and sampling location
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EHT =2000 kv Date 12 Jul 2024 3 EHT =20.00 kv Signal A= AsB Date :12 Jul 2024
WD =120mm Mag= 191X Time :14:58:35 =1 wo=120mm Mag= 173KX Time :15:03:26

104m EHT=2000k/ Signal A= AsB. Date 12 Jul 2024 2¢m EHT =200k Signal A= As Date 12 Jul 2026

zExss|
WD =120mm Mag= 864X Time :14:21:56 i WD =118 mm Mag= 355KX Time 114:16:20

Signal A= AsB Date :12.Jul 2024 EHT =20.00V Date 112 Jul 2024
Mag= 232KX Time :15:08:22 =1 wo=118mm Time :14:46:10

EHT =20001 Signal A= AsB Date 112 Jul 2024 EHT =20001 Signel A= As Date 12 Jul 2024
WD =121 mm Mag= 124KX Time :14:53:00 (| WD =120mm Mag= 310KX Time :14:49:12

a—ZL AR E AR (Qz) #Emh, EEMLFATPREMA (V) b—Ma0m TA%K (Qz) WML, —Lais
s (Qz) W, TR MALIR O E MY, SRR AL SR BT (Hem) @IE, SR WHAN (U); 7RV AIAL
Wb & T AL AR R (Hem) (PREESERRTT AR AR ) 5 d—20 R0 AL B b B9 BROIR BB 0™ 8 SRR BT (Hem) , {2 B BB H™
BB AR e—EPIRIR BRI S W 5 (64 SRR LR T R A A B ALY (Hem) , FRERT LR H, RIS £
YR (U) E; o— 2 G A b A S B SR A i, 703 i LA K A UK 1 3 2% % B R AL W, Bk ST I R A
h—£L (8 A0 o v A S ORI 25 0 AR O AT, TERET R L E AT (PhSe) o

a—Dissolved Quartz debris (Qz) in red sandstone and uranite in dissolution hole (U) ; b-Coffinite the dissolution hole of quarts
(Qz); c—Dissolved quartz (Qz) in red sandstone, which coated by hematite absorbing uranium and filled by uranium minerals in the
dissolution holes. Hematization (Hem)  (pseudocrystalline with pyrite retained) developed in the pores of the sandstone; d-—
Globular pyrite oxidized to hematite (Hem) in the pores of red sandstone and retained as the pseudocrystalline of pyrite; e-The
acicular hematite coated with uranium minerals; f-Uranium minerals and iron oxides (Hem) develop in the solution holes of quartz,
hematite adsorbs uranium, and quartz coated with uranium minerals (U); g-Strongly dissolved Quartz in red sandstone and iron oxides
developing around the dissolution holes and quartz particles and adsorbing uranium; h-Uranium minerals distributed around the quartz
grains in red oxidized sandstone and containing PhSe

5 SRR ZIHbER T H Ll /™ R AR 5 A (1)

Fig.5 Typical altered mineral association in Lower Cretaceous uranium ore in northern Ordos( 1)
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EHT = 20,00 kV/ Signal A= AsB Date :12 Jul 2024 EHT =20.00 kv Signal A= AsB Date :12 Jul 2024
— WD =115mm Mag= 361X Time :16:05:09 H WD =115mm Mag= 218KX Time :16:07:02

EHT =200V Signal A= AsB Date :12 Jul 2024 p— - Signal A= As8 Date :12 Jul 2024
WD =115 mm Meg= 473X Time :16:12:40 Meg= 550KX Time :16:18:17

Signal A = AsB Date 112 Jul 2024
Mag= 482X Time 170055

EHT =2000kV Signal A= AsB Date 12 Jul 2024 i Date :12 Ju 2024
WD =129 mm Mag= 683KX Time :17:07:02 H Time 174026

a— IR O A FLB & B R B HOR BB (Py), BORBEBO™ th 24> IR R BBk (Py) BURLALR; #a™4 (U) 2 T 3%
BRA 0] B H SR b—H A W) 20 A T AT SEBORL (Qz) BU G RECR B ER™ (Py) [ M ILFRME; o— KO0 G AL Th &
JiEYHT (PbS), EJFHYE (PbS) ATk (Qz) WML A TMH Y ; d—lIK Wb & fLERh By 8 7 #4110 2 & a4 5
e— W KGR HTRER AL (B, 768 A0 UM 20070 K a4 (U) 5 F—H8 0 R 2 i £L B b 23 A0 i BOIR
A (U) . Jr 4 (Dol) ANELERA™ (Py); o— WEARIRICBRO LR (Py) FUBUKLE 0 AWAE 4 (U); h—HIPEIE P LT R
R (U),

a-Spheroidal pyrites (Py) developed in the pores of brown gray sandstone which is composed of many idiomorphic pyrite (Py)
particles and with uranium mineral (U) in and around the grain; b-Uranium minerals distributed around the quartz particles (Qz),
between and around the spheroidal pyrite (Py); c-Lead-zinc ore (PbS) developed in the sandstone pores, and uranium minerals
developed in the margins of lead—zinc ore (PbS) and quartz particles (Qz); d-Uranium minerals developed between lead—zinc ore
and calcite in the pores of brown gray sandstone; e—Biotite (Bi) developed in brown gray sandstone with a large number of uranium
minerals (U) distributed in the cleavage and around the margin; f-A large number of colloidal uranium minerals (U) , calcite
(Dol) and pyrite (Py) distributed in the pores of brown gray sandstone; g—Uranium mineral (U) developed in and between the
strawberry pyrite grain  (Py); h—A large amount of uranium mineral (U) developed in plant envelope.

K6 SR ZWALE T F LA A v SR g s 5 ) 4 (2)

Fig. 6 Typical altered mineral association in Lower Cretaceous uranium ore in northern Ordos(2)
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Fig. 7 Box plot of major element content in Lower Cretaceous uranium ore in northern Ordos
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Fig. 8 Chondrite normalized spider diagram of trace elements in different types of sandstones in northern Ordos
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Fig. 9 Chondrite normalized REE pattern of different types of sandstones in northern Ordos
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Fig. 11 Relation of elements in different types of sandstones in northern Ordos
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Fig.12 Schematic diagram of Lower Cretaceous uranium metallogenic model in northern Ordos
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