B 5155 5 W Hh Mo Vol.51, No.5
2024 4E 9 H GEOLOGY IN CHINA Sept., 2024

doi: 10.12029/g¢20210416001

FPREL, ik, TWdEAR, 2, AR, TIATE. 2024, SRR 22307 A0S BH L DX 38 T 45 8 (o foh A8 R KO Bl e S A iR AR VE ). o b
i, 51(5): 1455—1468.

Si Qinghong, Zhu Qiang, Miao Peisen, Li Jianguo, Zhao Hualei, Wang Zhixiang. 2024. Alteration characteristics and implication to uranium

metallogenetic fluids of faded sandstones in Luohe Formation, Pengyang area, Ordos Basin[J]. Geology in China, 51(5): 1455—1468(in Chinese with
English abstract).

SB/R 25 Hir 2 3 52 BH b X 8% AT 20 el 2 4R 2 SR EE R AE X
X} $h B A AR R R TR 1E A

BRI R wmE R, FRHES, REF, Tiew

(1. FERFAFRE, LT 100037;2. 208 Tk X 5, 24 A2 230002; 3. + B3RS A X ER AL F.O, XiZ 300170;
4., 8 e AR A A B, R 300170 5. ¥ B A E AR R E B S E, X # 30017056, F B3 RAE B HME
LA AR AT, 7T d #RM 4500005 7. P EMR K FE (KX ) , #db KiX 430074 )

RE: (MR EM] 425 48E R AR 5 AR % DA G, B0 ik AR RRAE 20 5 B AR A R R AR

HlRE AR TS VUG X, (AR AE] T 02 P X 4 b A i o A B K H S5 S 1 2501

RFR, BB OHE. TTREMIREINR, S0P ERR . BTIRE T . A0 XRF ZO6 RS EERH# ST

B, RIS 2 A DURUARAE AR (o h 2R R AE . (PR ER] IS IA AR b S8 &7 e, HRa A

o3, HA SR YRR S USR5 YT e AR AR A — B R B . B R A AR T A

Y E RN RS, Hh S5 oc R SR B [FiR] 8 A A R I8 8T A ik 5 4 r RUBL TR, JLBi

Fe,0,/FeO. Th/U J CwZn BT Ffifb A AR CLRR RS TR, IRBE R AR T 1 S8 Ak )3 SRR AS 0 2 78 5 YT 21 4 il A 5

R E A2 (8] 0 A A R AR SRR A I — B RS /R T 3% iR 5 Rl —3 R Ao % o

x #OE: ARV W EAE, B A TR YA B B SRR 2 i A

# # A FHZTBm T 52 FH b X % W 2 02 R (il A S a0 e 1 A ZS IR 922 L AE 2 RUE Y IE L ¢
F, 0 L TR AR A RE DA 19 AL TRAE B, WA €0 (i AR 1 il a0V FH 52 W) — R TR M A el s, %o
BN YN AR AR AR A B AR

RESDES:P619.14  SCEARERED: A LEHS: 1000-3657(2024)05-1455-14

Alteration characteristics and implication to uranium metallogenetic fluids of
faded sandstones in Luohe Formation, Pengyang area, Ordos Basin

SI Qinghong'****, ZHU Qiang”*’, MIAO Peisen®*’, LI Jianguo®, ZHAO Hualei’*”,
WANG Zhixiang’

(1. Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Hefei University of Technology, Hefei 230002, Anhui,
China; 3. Tianjin Center, China Geological Survey, Tianjin 300170, China; 4. North China Center of Geoscience Innovation, Tianjin

s B HA: 2021-04-16; 2[5 H #: 2022-10-04

HEETH: HEAREAIL 4B H I H (92162212) , I E S 11130 H (2023YFC2906700, 2018YFC0604200) , [ P iRkl 2& 114
(IGCP675) Fil i [ b 5 4 &y 701 H (DD20221678) Bt A %2l

{EE I FIPRLT, T, 1986 AF/E, my g TARIM, =2 A ek (b 24 5 A A VR FFST ; E-mail: sqinghongegs@163.com.

WWAEE: Aok, B, 1987 4F4E, mg TR, 322 A0 AV A2 5 i A2V E ST ; E-mail: zhuq1987@163.com.

http://geochina.cgs.gov.cn F1E M1 T, 2024, 51(5)


https://doi.org/10.12029/gc20210416001
mailto:sqinghongcgs@163.com
mailto:zhuq1987@163.com
http://geochina.cgs.gov.cn

1456 3l b Ji 2024 4F

300170, China; 5. Key Laboratory of Uranium Geology of China Geological Survey, Tianjin 300170, China; 6. Zhengzhou Institute
of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Science, Zhengzhou 450000, Henan, China;
7. China University of Geosciences, Wuhan 430074, Hubei, China)

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

[Objective] The faded alteration of uranium—bearing rock series in the redbed is closely related to reductive alteration, and the
analysis of the characteristics of faded alteration and its genetic fluid is of great significance for understanding the uranium
ore—forming fluids and ore—forming mechanism. [Methods] This study is based on analyzing the sedimentary characteristics and
faded alteration characteristics of sandstones in Luohe Formation by means of core logging, element geochemical test, electron
microscope scanning, electron probe analysis, XRF scanning and core infrared spectrum scanning. [Results] The sandstones in the
Luohe Formation are basically formed in aeolian sedimentary with oxidation conditions mineral assemblages enriched in uranium
minerals, pyrite and gypsum but little trivalent iron oxides, and uranium and sulfur elements show obvious migration. Then, the
redox state of sandstone and the correlation between uranium mineralization and faded alteration were discussed. [Conclusions] The
main body of Luohe Formation sandstone was formed in acolian deposits under oxidation conditions, and its color, Fe,0;/FeO, Th/U
and Cu/Zn reflect that the environment has been changed from oxidation to reduction with the increase of sandstone faded degree.
The characteristics of the consistency between faded alteration and uranium mineralization in Luohe Formation in space, mineral

association and redox state suggest that their genesis is related to the same reducing fluid.

Key words: sandstone type uranium deposit; faded alteration; mineral exploration engineering; Luohe Formation; Pengyang area;
Ordos Basin

Highlights: The multi—scale matching relationship between the faded alteration and uranium mineralization of the Luohe Formation
sandstone in the Pengyang area was described by using multiple methods, and the redox indexes of the sandstones with different
fading degrees were compared. The genesis of uranium mineralization and faded alteration is mainly reformed by reducing fluid by
the same reducing fluid. This realization has an indicative effect on the fluid which has innovative significance for establishing and
identifying metallogenic fluids of uranium.

About the first author: SI Qinghong, male, born in 1986, senior engineer, mainly engaged in study of geochemistry and fluid
alteration; E—mail: sqinghongcgs@163.com.

About the corresponding author: ZHU Qiang, male, born in 1987, senior engineer, mainly engaged in the investigation of
sandstone type uranium deposits and fluid alteration; E—mail: zhuq1987@163.com.

Fund support: Supported by the Key Program of the National Science Foundation of China (N0.92162212), National Key Research
and Development Program (No.2023YFC2906700, No.2018YFC0604200), International Geoscience Program (No.IGCP675) and
the project of China Geological Survey (No.DD20221678).

2016; J7 475 %%, 2017; Song et al., 2019; & PR414¢,
2020) % Foe B s B s R Ry HA EE S
o B E A T I SRR €0 R i Z0 Bk % 1) 1okt
705 LG R b BR Ak 27 A R 8 FEOR 2 b vp SR 41 (0 Bk
T I 5 2 I AR Ak 2 Al P AR ] O 4R 5%,
2017) . BT hr sl R A A R AE S s HL 3

1%|§

AR RR T AEH LK A )2 4 A (Jin
et al., 2020; Yu et al., 2021; 42 B5F FBEEE BH, 2022;
SCIEVEAE, 2023), FELL)Z i i &2 90 (I 5
imézmow1k£2m1ﬁ%%£2m7

R #8455, 2020; Miao et al., 2020; X1 IF 4§, 2021) .

Z1 )2 B T T AR 9 AR T A A SR A
B OF 25 il e AR AR 0 Dl S 10 Bl R A Y
(Nameroff et al., 2004; H =, 2005; Penney, 2012;
Samolczyk et al., 2012; 5= HAMKSE, 2015; Owen et al.,

(XUIE SCA5, 2021) SEETJZ Al (0 fi AR D 5 T Jig R i
IL, RBLLZ T | IR IR AR PR
it Fe’ i J5 ol Fe?', [l I X e R i JE it oA
FAE, JFUGRENAR @S S A R A& Kot R
L CRHEXT U L2 Bl AR DGR 2 G

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(5)


mailto:zhuq1987@163.com
mailto:sqinghongcgs@163.com
mailto:zhuq1987@163.com
http://geochina.cgs.gov.cn

551 4 55 5

I PREL A5 07K 22 301 2 2 FH 3t DX 2L o €0 P AR R AR SO Sl ™ S PR i s A

1457

UTAEAR, 2738 X SRR 22 3 2 1 v 1A 08 322 B b X
W4 DU IR B (FF KAT 5%, 20205 7K K 16 5%,
2020) . phAR &Y (458 4F, 2019, 2022; Si et al.,
2021) B AL AE (BHIOFAE, 2020; X AEER 45, 2020;
Zhao et al., 2021) JF & T — R I W52 -0 7 B 2L
HERE . SR, H & il 4L ab 7 il AR FRAE A 55 38
AR, JUHAR AR RRAE A A 5T IR AR 55, X 7E
ARACREE I BRI T % i € poh AR b SR AR TR S
Bl AR DGR Bt A AR AR TR AGAIR,, 21T
ST 5% DX 3% T) 24 3 A ok 2 L 78 AR iy s AL B Y
HE—2E B . AR SCLA B2 BH L X 3% 0T 4L RD F 5
X4, B A A% 05 SR -k RS &

77 1%, T RIS LD T A URR A A T (0 A
FAEAIBIFST, 7R BERR 150 AT AR (0 fr 2 A A i JEOIR
A, TRET AR 0l X T ARH DR AAR Y 7 7
FIFL AR A A FHBEA TR, LAINTR X I 4R i
AR R R Al s HLER A AT

2 Hb A

52 B 3t DX 32 7 5 Ak TS0 2R 22 38 4 L K B4
B 1), PUIlm7S T, ZR 00 B SR DR T, 74 FR B
SR T . ALK, X A i b
BPMT =8BFR KPR, HER LR MEHN
F, b EEE A R XU A £L 3t

. -

[T

Gon UL V\L \
\\3 Ma N

Y 7 AE ) \

N N \\L/ Lf)t\rv‘/(/) o *’*’\\\‘

=N

N\ N
NG k\\/\é\ \VR\S)V -
\ i\\\\ \¥\ ~ z
¥

PR S W
\ T8 A\G\)%ﬂﬂ )

N If] 100 km

Aeolian sands

Qp” EES A EAULESU A EIESTE AN n HhifLALE
Alluvial proluvial °__|Alluvial deposits Drilling

G Py RPN RS HEIE] TI':IE?E%T“Z)(‘)IﬁJé’E FER AR - R e s
Ganhegou Formation Jingchuan Formation Luohandong Formation Exposed bedrocks of Cambrian-Ordovician
of Neogene of Lower Cretaceous of Lower Cretaceous

P 1 SRR 22 307 4 b 0 o 08 522 P s DX A T 2
a— TS B X AL 7 15 P b—RAE Rl LA ST X 5T
Fig.1 Structure outline map of Pengyang area, Southwestern Ordos Basin
a—Structural location diagram of Pengyang area; b—Sampling borehole location and geological map of study area

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(5)


http://geochina.cgs.gov.cn

1458 il 5]

Hb, Ji 2024 4F

J2TFRABAE, 2020) o & TZHIEE 100~380 m, K H
KA A B AC R R B SPAT 2 B DL S R E 3, R
WA, KA N E, LR EZ
EL AR (E 2) . g (k) 2B 00 T%
AT B, B B AR 0 R AE (Miao et al., 2020; Si
etal., 2021),

3 SRS

AR AFGEAE SRR 22 1 23 10 VG R 35 52 BH Ml X R
£E 71, 72, 73 Fl 4 3 4 ASEEFL (B WA 1b) Y
ST AS T 230 1 385 0T 2D 2 o (L 19 R 8
oL AR 32 R Rt — K e i) i AT
IR X560 . FERIoT RS

G | 4| HPEE A VLB
ol e S R e s |
il )4 — S AR R A ey |
gl e |REH. BAKERMDEAS |

B PUAIR 2 e A 4 O A A AR

SCUURLH AR R T AR | )
b ik
LR/ o
DR AHBERNBESF |
REEAFRER, BREREE | M
* F) 4 3R )2 4 5
&
=
* i

ROt 4B 0 Lok R | K
WIS, DL EEN |
RE, GbW BRI, X
HHELK MRS, SEEE. |
WD N R b

AR R, T |
SR B R TR, KRR E 7

ST AL A 2

" B B (K9 R U A,
% WY LR S 9 T LR B
WA A LR, B |
BLB €, K L S A N
ERARAE. KR TR, UE | &
WHESZ M, e OL A R | A
B BELUK GBS, %060
HBRRE

[0 o]t TN S e R 0
Conglomeratel Sandstone Siltstone! Sandy mudstone Mudstone

P 2 SRR 22 30T 4 P R 2 FH M X b 2 2 B HR I (R A
KA, 2020 &%)
Fig.2 Comprehensive histogram of stratigraphic structure in
Pengyang area, Southwestern Ordos Basin (modified from Qiao
Dawei et al., 2020)

FEHLLFIWE T2 A i 2R

TERS AT D o S A 2R AR B 2R L, e
SRR AL D1 ALIT R i i) 21 Al (5 il AR WL 5 5 32,
IR A P A R JRE o D S R R R AT R B A A
5 R ERET 0T, IR T PO 1T
HRl (O S D BOIEA T OT R A

4 IR A A

DR 2 R SR R 2 i A b e B R
BTSSR, Vb R b i o2, A3, KA
TR, SRR R B0 DT DL
EAG B AT NBURR A | () R i A
2T 2 PRIE [R) A= AR TE AR R & B MR AIE, Horpiag
Gl 2 B P S R T 2R B DU AL VD e e LY 1
AR K 3 (K 5 82, 2005; 655 K 45, 2005; 4 /3B,
2006; AJRIRAE, 2018) o 32 FHHLIX Y& T LD A5 DALT
R O K s £, RE—EE
2R, DA —roRi g5 4o 32, O & B AR R IR
(Kl 3a. b, c)o G ARE E &5 70%~95%
DAL, a3 v A A, BE R B A R IR —IEDIR . 6 S
W EE A A KA A TE (B 3d) s Y
TR Sk B SR VRS, A R R O A, R
SEALBRR LS (BAWFEE, 2020), B A JEB0k 2w AR
LI YT, B A IRt (E 3e) KX BB FEHUK
B S5 (T RARAE, 20205 5K R AR S, 2020) o
b, B2 PH DS T IR LR 3, B AR FEL A
IE 2 — M AR EE | P B ARIRE A, ARk
TV B DR BRI (R R AR AR, 2020) 6

MABZ BH b X3 90T 4 BD A T T R A
ALO,—Si0, KIfft(XIHZ5E, 2016) 0] LIE H, ¥4l
ANE B R B 9 B A 32 B DA 9k 3 (] 4a,
b) o X ETA RS, SRR 22 17 75 i P R S Vb
AHFRIE RAHAT Y

Hh T A T AL R AR S S AR T
J AR DTRR I RE S5, AR IR LUA A L5728 55 R (ICW)
S FEAR VA AS [R] B C 00 18 A7 Ak 2 KA VR i A
BE K2 (X 1) o AR 5 R E(ICW) & T4l
PR A P R o0 A AR B, I g e AR R
— IR DUR DU Y I8 2 U5 T FAE SR DUAR P s 00
Y2 R Z XAAE R (Harnois, 1988; 9K ~A8f1
BiH, 2018)

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(5)


http://geochina.cgs.gov.cn

S EESH

I PREL A5 07K 22 301 2 2 FH 3t DX 2L o €0 P AR R AR SO Sl ™ S PR i s A 1459

SP=16.0 WD=13.6 x497

P 3 LA A DUBURHIE (B 5K R AR A5, 2020 2240
a—2ZL (DA AN IE)Z B b— K D D IZ B c— W AR AL O PRI, d—00 A T WBOR A AN OC 2R s e—HILBE N A1 S0k
Ko
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