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Abstract: Exploration and research show that some sandstone-type uranium deposits not only contain superoxide
fluids, but also deep hydrothermal activity fluids. These sandstone-type uranium deposits have a wide variety of
alteration types and a complex the genesis. In the Tamusu sandstone-type uranium deposit, the action of both
supergene oxidation and deep hydrothermal activity fluids is obvious. The ore-bearing sandstone is generally
consolidated due to hydrothermal transformation. Based on microscopic identification, Electron Probe Microanalysis,
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and Scanning Electron Microscope, this study systematically studied the diagenesis, characteristics of ore bearing
sandstone, and the generation sequence of epigenetic altered minerals, in the Tamusu deposit, and assessed the
evolution process of diagenetic and metallogenic events. The results suggest that the main reasons for the
densification of the target layer are weak compaction, strong cementation, and widespread recrystallization.
Hematite, limonitization, carbonation, and gypsum are the main cementation types in the area. The diagenetic
evolution of the area can be divided into sedimentary early diagenetic, early oxidation fluid action, thermal fluid
transformation, and late oxidation fluid weak transformation stages. Based on the study of the temporal and
spatial variation of the metallogenic environment, it is believed that the key to uranium precipitation is the change
in the redox transition site environment from a weak alkaline to an acidic environment during diagenesis. Large
scale oxidation was the basis for the formation of the deposit, and the key to mineralization was the superimposition
of the low-grade uranium ore formed in the early stage by the late thermal fluid activity. This study not only enriches
the metallogenic theory of sandstone-type uranium deposits, but also guides the future exploration of this area.
Key words: Tamusu; sandstone-type uranium deposit; diagenesis; hydrothermal fluids; metallogenic environment
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Table 1  Collection location of some main samples in the Tamusu deposit
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Table 2 EPMA analysis data of carbonate cement
WA MgO CaO FeO MnO KO NaO Al,O; SiO, P,0s TiO, PbO UO, ThO, Cr,0; NiO Total eS|
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0T22.4 097 4879 075 013 010 000 081 451 0.00 0.07 0.04 0.00 0.00 004 0.05 5628 Jf#EA
0T04.2 16.00 3156 856 0.22 0.00 005 003 000 0.03 0.07 0.00 0.00 0.00 001 003 565 H=uaA
0T043 506 27.98 1155 041 0.02 000 0.02 000 0.03 0.00 0.00 006 004 000 001 4519 ¥%H=H
0T37.2 14.88 29.02 871 040 007 009 022 049 004 005 0.08 0.00 0.00 049 0.01 5455 H=uf
0T37.3 18.18 32.16 433 036 0.01 006 013 017 0.02 0.00 0.00 000 007 055 002 5605 [MH=f
1T35.2 3.87 26.43 1418 042 005 008 0.07 0.09 000 0.05 000 0.00 0.00 0.06 003 4533 #HHA=f
1T35.4 10.92 27.47 1427 0.35 000 004 0.00 0.00 000 0.01 000 0.05 001 0.05 001 5318 #HH=A
1T35.6 10.96 26.15 1297 0.34 001 000 0.00 0.00 006 0.00 0.05 0.00 0.00 0.04 004 5061 ZHH=A
1T06.1 1574 3315 967 0.68 001 006 0.00 0.00 001 004 000 002 001 0.02 000 5941 H=BA
1T06.2 12.08 34.44 1373 043 001 005 0.01 0.00 045 0.07 000 0.03 001 0.02 000 6132 #HHA=A
1T15.1 1011 27.36 14.65 0.39 0.01 0.02 000 0.00 0.00 0.2 0.00 005 000 0.02 003 5266 A=A
1T15.2 353 2839 1549 036 000 0.06 001 0.00 0.02 001 001 000 000 010 0.00 47.96 #H=A
17521 1544 3314 162 035 001 015 001 0.00 4.66 002 000 005 000 0.00 000 5543 [FI=H
17347 1572 3371 9.00 054 001 0.00 003 0.00 001 000 008 000 000 001 000 5911 H=H
1T40.1  3.62 29.92 1574 024 000 000 0.01 0.00 001 0.05 0.04 0.00 0.02 0.00 000 49.64 #HH=A
1T18.1 1431 33.18 0.34 0.28 007 032 026 059 459 005 010 000 000 0.00 000 5409 H=&A
1TN5.2 581 2729 008 027 003 009 0.02 0.00 000 0.02 000 004 000 0.00 001 3365 H=BA
1TN5.5 20.14 3659 0.12 045 000 004 0.01 0.0 001 0.01 005 006 000 0.02 001 5753 H=&BA
1T12.2 10.01 30.43 13.14 0.77 0.06 0.04 003 0.00 0.03 0.02 0.00 000 001 001 0.00 5455 #H=A
1T12.7 2060 3651 185 0.33 005 009 0.08 0.00 003 001 002 004 000 0.00 001 5962 H=BA
17181 7.53 2434 364 0.13 204 0.8 516 1725 549 0.3 000 000 009 0.02 002 6670 F=A

T TR T E R AR B T R 2R I S M [ R Se e = Ay, M sk 8 | XUZR, AR IXA-8100M BUHRE, Tk

HLE 15.0 KV, 4 20.0 nA, RBEEE <2 um, REEIRZE £ 0.2%,

DU SRR HORTE s 1 2 54 L (R A4 %, 2003;
WIS HESE, 2010; M ESE, 2018; M ORSF4E, 2021),
XIERIEARZED ARG 20 B . p P VR A .

()BBREL B LY

WEPWRRERSE T EUAT T, 25
LY, DECRBCIR . BEHOR, AN, SRR
INAR—, Eb BT AR 10 mm (Y B R 3
Gy A AT WA BT e AR AR R A B SRR S
HAEA  GEE s ARREE S, UKREYHIEXFT
AR A B 2 B b, o ULV 1R T R i 2% 1 R
77 A B A o A R I R R TR D A 1Y
LB 4G), WEFRIM LRIk IRER FIH e ),
Fi 7 Ly B 1 T RS 25 1 7 W) 3 AINFERD 2 T
HJG 128 48 ok R B0 B A A, R AN/ B
AR A3 A o

(VBT IR

IRERA AL AR f Al 53k (8] 4H, 1), 21
AR A AR A, W R A E, B
BIS A A AR R Y v, A S SRR A R B IR B A
R ARBEH, W 2R R BEPUR TS
SO ] A FLBR T B A B, AR 2 WL S Oy
ff AT UG AR RS54 . FE— SR Hh R 1 H AR

LR TR Y, BT ERD A R A B, H
R BT T AT WA S R IR A B AR 50 AT AE B i
LRI (K] A1)

HFEH Y

BA A Z i XD v B 0 W) 0 A A A B Y
AN, TEAAAT KB B HO—H128 2 |,
WAERERK, REERERE, BT IAEE,
5 B 2 ) A A LA Tz B e 0 A AR
GIA—F 5N % E PERE LT KW
BF Y. MED RN PEH(EZE H15 £
TR, BT ks, WaELEKE:
@, FHEtovYEBEHENE ., S8 FWE, #Hakk
JEEE Y Ja S R AR S ale 1, HEn It
Ji AT AR 1) A A O

G)ERBmAY

BEAREW IRD &MY RE, FEoMfEH
By rh AR, DU 32, HAR T
INEED . BEHO . A AE

B R A A P &R AT W, S I
JE KRl A FLBR B LB o R AT DAy Ry B ARIR Bk
W ARIR YRR . HLR S 2 A R Bk,
Hrp, BIYCRFIE AR E SRR B oW W, 3



914 Mo Bk

S

E+

ARZW IR P EERR SR R, Fifie - BT
WEE, TR AL B R B N A B R AT SR RRIR L A
SR B ERRCREE (B 6A), TR AR IR C
LY A E S ER, B R YOR SR BB - B
TERREE G AR (K] 6B) diPdi= Ytk iy B gk 3 2 5
BCATE S 7 AR, kL alFLIR Y Sk 2 R A TE
PR EORUIR S A AR (B 6C), 24BN I Bk 2 ik
Ko TEEH RS e b W5 INER .
BEAW . BOED . RN AE 2R A R Ak ) B AR
H (K 6D, E, F, G, H),

BB R 2R XD 5 i 22— A AR R
LR AIKIA, AR TE B AE 1~20 cm, FKEAREEE A
FE 2R AR T HZED S IKMEAZ2AM
MZR, 75 X B, FI KA TP 2 R ik
W AERITRA, RO A A, W
A BES 55 2 TR Ak ) (K] 6G), 573 kb WL 4t /Nl
T A Bk e g w5 A i R A R A
i AT 45 R, AL TR Bk B PN, KA i 2

AL UL BBk o A0 B A, AR K 2 S e e R AR
B, I L HA R A R B EH SR A E
WA LM (58 0.1~05 cm)ZE A7, 7T
A E (B 61),
33 BMEA

BERZ W R A A Ve A L, FERD A
e O B R 2, 250 2 2k R,
K/NFE 0.2~3 cm ZIH), MRS R, Ea
B bR I, 85T DL A ORIy fif A R DL K b
A7 HURL 1 2k H B 22 A S B D0 1 el s Y (]
TA) o HEURL A BRIk, S AN R DR [0 R £
ETOENNL, f8n)5 I MERER(% 78, C).
34 ZRIEAR

TWFFE XD i D 9 28 AR FE Sy i 1R 66 ) 5 i
WAL A AR BRIR R Z R A 2248 . kiR #h
TR A BRI ASAREE o R R SR X B kL 1 38 A4
ek, 32 B A R R A R A A AR
(% 7B, C, D). NIRRT Y2 BB A

A—FERPIR B RV S O 12 4 A T RS W) L, 0T06; B— A AR Bk 25 JF i BLi 4> E 45 SR 1 T, 1735,
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A-framboid pyrite and dissolved sub-round dolomite surrounded by gypsum cement, 0T06; B—aggregated and partially recrystallized fram-
boid pyrite, 1T35; C-backscatter image of cubic pyrite, 1IN17; D—galena surrounded by gypsum cement, 0T37; E-symbiotic massive distri-
bution of pyrrhotite and sphalerite, 1N6; F—chalcopyrite, selenite and uranite distributed along the edge of plagioclase, 8T18; G—pyrite and
bornite found in the fissures of gray black mudstone, 1T33; H—paragenesis of selenite, copper nickel ore, blue selenite, and selenite in
sandstone, 1N8; I-fluorite veinlets in sandstone, 1N8; Q—-quartz; Ab-albite; Py—pyrite; Sp-sphalerite; Dol-dolomite; Gp-gypsum;
Cof-coffinite; Gal-galena; Cp—chalcopyrite; Bn-bornite; Pen—penroseite; Klo—klockmannite; Cla-clausthalite; Fl-fluorite.

E 6 &RMUHSHRRAENFFIE

Fig. 6 Characteristics of metal sulfide and thermal fluid
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A-the curved edge of feldspar particles filled by micritic calcite, 0T3; B—corroded and curved quartz particles , 0T17;
C—corroded calcite surrounded by gypsum, 0T32; D—feldspar metasomatized by automorphic dolomite crystals, 0T05;

E—different generations of metasomatism of dolomite, 0T09; F-biotite metasomatized by calcite which is
distributed in the biotite cleavage crevices, 0T31; Q-quartz; Ab-albite; Cal-calcite; Dol-dolomite; Bio—biotite; Gp—gypsum.
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Fig. 7 Dissolution and metasomatism
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Fig. 8 Formation sequence of altered minerals and evolution characteristics of basin tectonic events
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Fig. 9 Mineral assemblage characteristics of spatial
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Fig. 10 Temporal and spatial evolution characteristics
of the ore bearing target layer
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A-abundant coffinite along the edge of euhedral pyrite, 6T29; B-brannerite found in the dissolution pores of bright calcite, 0T05;
C-brannerite occurring in dolomite edges or fissures, 1N17; Ab-albite; Cal-calcite; Py—pyrite; Dol-dolomite; Cof—coffinite; Br-brannerite.
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Fig. 11 Occurrence, location, and characteristics of uranium minerals
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