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late Paleozoic carbonate formation of South China.
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showing that uraniferous carponate

horizons of late Paleozoic in South China,
sequences of different horizons all contain fine clastic rock-argillite intercalations.

1—Limestones 2—Burrow limestones 3—Flint nodule limestone; 4—Siliceous limestones 5—Brecci-
ated limestone; 6-—Bioclastic limestone;7—Reef limestone (Point reef); 8—Argillaceous limestones
§—Marls 10—Dolomitic limestone; 11—Dolomites 12—Argillites 13—Argillaceous siltstone or
silty argillite; 14—Siltstones 15-—Fine-grained sandstone; 16—Coarse-grained sandstone, gravel-
bearing sandstone or sandy conglomerate; 17—Silicolies or handed siliceous thin layer; 18—Arg-
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Table 1. Abundances of some elements in uraniferous carbonate formations (in ppm)

BER =3 **,?“ U Mo Ni Cu Pb Zn
“>
Doi 77 9.7 3 35 35 15
3105
Dyt 353 9.0 20 40 16
387 Cids 8 57.5 11.25 39.5 14.6 46,62 47.25
Cidz® 85 16.3 2.5 39.82 32,0 49.3 54,0
24 28 7.7 13.7 31.2 22.9 13.5 50.0
BB R EEHE
(B REZ, 1961 2.2 4.1 2.1 4.1 9.1 2.1

© H4MREREHE

9., HbERILAEHE. BT EA-BERMEE, E4EEAGH R 2CRL TR
HIRILZREH B —Cp. ST REBFERY (K) SR 4RRIESRER K Hib IR
LR, CAPRRY, EEFMBRREEREFAILHRAER (0.1-3.35%) . S &8
(0.5—10.99%) &, FEEHAF >Fe*', RIBEATARNAKSELETEHTBE
RE (K 169 £47T0.45—0.552 1), HMRILFEIRMLBEDZIREM, 7 % HE K&y -
EHRV M PEABK=0.24—0.26, BEBETH, BHVH: ABCHEERTEMH (K>N),
BB E R - R,

gk, NBEXmEl. SRR, GHRGE. BHAAs, AAk%. BnEE,. TR

0.236 X Feifcy) + Feifes,)
¥ T
Fe'fic1) + Felfion Felegy

0 x-




376 S S A 199148

HeRURUERESHFRIFIERE, FREEERTHRERE & B & MAEBK
?:

(1) MG RBRARBEE D, FRARRILHEE0BH RN HREEDZ MR R
HBEH.

(2) ABHHOMEREHDE, BISHB A, @A HELET.

(3) WRLFEFRBELABEHDE, EH-BELHFHABHW . MBI X (3105) W%
RARFRESES, B, kRGBSR R S BHEH-BEIERN Y.

(M) B

FX & RBRRR S BE N SR BT RKYL TR SE S, L 4EEREE
SRR (GERERE) MRM—R (373, 31055 K) . WAL EGLE, 37010 K & F—4%
FINEfa iy Egt b, HETRERMN—R— bR, mEEROHEERAETm G5
WitRF G o MRXEE, EPRGELTRALSHRESARMAK D, WH, B5kbR
BMAERELRBAREEN—R (LR , 5 LR KRy A= HhHERRE -,

EaFXH, HREGELERRT, RPEBEERYREEBREN—BWIMERER
wwEd, WARERFDEBRORERKAKNR. G, §XEE LA R B
DI, XEHR, REMTHTAHHBESEBEEERYL, HRECLZHROT 4
() RFSE. PEFHHE ST 4k, REFEAVBEPERBNEE.

(FH) Kpes

BB A MBS R, PRXASKEIFRE (K2) o BRIT0IFHKS, KRR
AR AT ROV EEW, 37019 KETRAENERERK A A EMH0—160m, #E
ABETHE D) —BRRMAE, BHERTE2RARIA T AEHWRER & b 5k
HIRE L REA MK, ATRERBEKAERBARERT LRER ST T KA.

%2 BERGTRERERENA
Table 2. Distribution of magmatic rocks in the region and within stratabound

uranium deposits

7R RRAEREDTHHER PEAEBRHERS

373 RIL RIE

w87 FRAERSkmBEAXRKE . RRDEK, 28 | REA

TSR
AT I E AR SRR IS TE B A R (7s) BUAR W T AEEHAGRBRAERA10m, ST HERE

0 ATHEKkZL

8701 LTFHBA—NXPAELERE &I BRBEE A R0—160m

114 JERERFRILTEREH (752 8km YEG LK (K-AT4E#5206Ma)




Flos B R &S REBRR L R B S KRB AR BE it 377

N BUREHE

(=) FH=REDA

BaARyE, FEEUBR, EER&H, BATVERETFES, WEk, K+
B—, ZHEHK, ERTERERKVESEENREL-BESEM, BESGRI-BAER,
A5 1) FERIF RS B/ IR EWH . AR ET k.

PHRESEFHE-ANTHMBEAREE AT BRY B4, i, PT A RER]
Bl (Cdz) MLE-BEREA (Pd) hHIT KA I —MZELATE &) , kDL
APk, BEEHR1—249E & , PEILATE, FEHLLIBEBRLEEEDD
BREFEEHEX. PRL, vELE., BPAHEEERRTAINRVHAEHRERER
RBRUREYSRE, BMEEMNRHE.

EEEyAE, EEFHAERRSE ETHARMABRLE D, BREENLEY,
Bl R RE () —&. BR. BERRRFOTAdmBREE 0B —RasmiLs
HE, HR—EREVEARFY (B4 . i, BERESE, By R (A9 EA) HE

oy 3R WHXE
Y iy 4 v 43 gk,
! T
8of-L - 50
T
T
= _ 1 T 60 '
. ‘
0T </\ — VR I I
11 % === ‘ === -
N — M \0 L
- - 248
= = ’WE?
= T 100 |
T 1 :‘:33";?* ;114_@“*
LI VA (o 37/ZK127
140 K5-4 Codos
L1 Y 1
i ll
L1
-
160H = C o=
I 1; @l 5
=1 2 [= 1 6
= =
PbZn
T 3
iy i YN = =3~
{ 'i = : =] 4
TR 0T
(Dzi)

B4 SPBAAFAREER (Bh&PZoMAMN Y &PLZoR L)
1— K& 2—AZARERRFEAEE—~ASE —SRAK &
S—BPEI6— RIS T~FELW
Fig. 4. Schematic section showing sequence of ore-bearing rocks,
1—Limestones 2—-Dolomitic limestone or lime dolomite; 3—Dolomites 4—
Argillaceous limestones §—Siltstone; 6—Argillite; 7—Schistoisitized zone.



378 Ok # |’ 199142

B, BB Z AR AXx— AR R M. Bk, J5EIFWE—A KA kR
B—AARBLE B —FIRABBEENEST A AT, XL R 5§ #EHER
58
) Ak
A, LR LR ESY NEREBRIER, WA o0, ORSEWERESEEY B
REREV T QABRAV A OME-MRKAY A Q4 & KRAZEY A OF
BREEY 4.
AGBRET AR —HREEBMEXEXFF N —FHTaRkE, BTHARBEL AR
A, WHEEHEEINAR “WEMATRS” A, B2, AR G Al “ Atk ” Mg
YRR EARNE MBI, “AR” B ARMRAMRE. KRG E DB EEBARKIE
B, AREES “AR” Ko —BbEAMABEN~Y. HE: OEMN2EENER. )
BiR, KTBREBREHBS, PREFE, 5 ETEERAEM QFEFRE “At” HEEA
R, MEBH>EXRER. KER, BETLBEMEDR, BEELREaLl, &BER—F
BBR AR OBRAEBRKERKEY , ANTAEHEARA, FEERERRER
HOZER M P, AR REHBLAE#E AthE h. Bk, B R —MERBRRITRTLRES,
EERRREKE) D &M T oh Rl RE, KRR & T ai R MEBEIR A R S (A ERBK
) o HEAKEFRRETLREY —EMKER—-BITRY, &A% B 25—KRS
il o
Z) #HtSRERERT BAEHE
FatanBEREES. (1) E208RER: (2) 2RI —HE Y.
WBREESWYE: (3) EXRFEAZSIIRBADERFETS SR &V, S0HHBA
W,
Hi g, Uo8RESyBEAEL, HRAEHFHEY . Ry, BRHEE. &
He . BH8% &RV DRBRET B, DARRRELRT Y,
SETUE, HEGHF SAEMBEIR, d=0.001—0.02mm , A U8 &K% & i & 5% =
g, BHERA/AERL, ROARBEA EARBRAERY AP, BEEVBR—BYE
R A TR G hst, CHEESAWBERRY G FRRE. PR sXyAad,
HHP AR BEST M, AR BEWE. B T/a TRk ST ok /A, 77 0332165 5
Pk E #Y SO akk, ERERLNSYEBD, ERBMED
PAPHMBHEATIOY, KiEHERERLIF.
() P aEERsy
PARLERS FERRTRY-BAHRY . R RP300MT AR B LFEL K
ZHHEY: TAEIERREALFRY L, HARME ¥ A BSi, Al Fe, il
B, SUHEEREA % (R3) .
() ETHE
EMEM373F R AP AEA TR, MWRshEAET K, B4 5 K $Ni. Mo, Znihs
MEVNRERE, TEAEARAER (R4) . BHBRTRERBEEEFF L. Cu, PPET
BEBZTE D, A -CBEENER. NEBAEE, 2RUT K DPEEN LRTES =%



e A RBRRRER A B vh B S A IR RGBT A s IR 1 379

gl Fa4Hl

(286 1) BN 2°6 _mm; 99°0 | 20°S | 9¢°1 20 80°, 24T, | L2°21 mm.wm_ ¥00°0 3 For A S Y A I LB B ok
ol B4 . 2.: . _ . . . . . . Y .
£O B 18°0 | (5ol 2770 | T8°1 | 8278 _ ar°z {g1°g or°z | €0°v | Lpeg1| ggegs _ e ei HATE =B TR Y-S
(1861) FNC¥| 62°1 SE°T [PO°T SL'P1 Zvezg| L1°68| ¥vi0*0 | 0% [za—A'g X HeLe M
YdroeEdch| v0°c | 90°0 | 60°F 10°11fz9°¢ S0°0[ SS°0 | T0*9 | P2°0T| £°6§ 9I2°0 | oI 7] BEagasere ¥
YdotesH ch| 80°1 |822°0 | 26°¥ 11°8 [25°L | $20°0| ¢€2°0 | 21°6 | 88°91| 95°2¢| <c62°0 | 6 rfq| 2MzH g3HEsTe w
(1861) A G9°7 [rse e 86°8 [65°¢€ cg¢ (862°8 | 2°0T| 0°Sg g86°0 | TII P70 sapmelies | &
(3861) YdS0L¥ (| 12°0 6€0°0 | 6T°0 | €v°2 | 25°F |59°0Z | 180°0 veev | 1221 62°%g| 19%0 | T 2P =2 B8 AN m
(186 1) Z | so0*0 86°01 vo°1 | 0°g2 pre 8F°g | 86°21 891°0 | o021 Iy ERy Y gRmeLe ;mm
YiY-LoeBd k) 60°0 ye g 96°1 [85°12 29°%1| g L2 0Z1°0 | 8 = FREUEEE T M
(I86T)FH M| 82°0 | ¥2°2 120°0 28 | I°41 9T°1 | 90°2 | 2°ot| 28792 9sp0 | ¥z spro By B M TR L8 B
Yds0235_(| €9°0 | g£°0 [c60°C |820°0 | 80°0 | €€°0 | 96°81icz 08 €570 | 90z [ errz | 20°¢ | €22°0| 9 zp'p ERY YRR | ¥
L1ss1) 890 _mﬁ.o _ _ _ gg*azleteoe Tzo.o 10 | o1+ | 2o TNE _Soco.o L ra BZ S §4E01e
ETHTEY
YiY ore&dch| 690 [ov1°0 61°61|52°62 | S20°0] 92°0 | S€°0 | T¥#°1 | 82°2 | ¥P¥0°0 | 62 zq B ZEIREM[s0te NW
YAS0L3¥ . {] 12°0 | 85°0 |29T°0 [410°0 | 20°0 | 21°0 | T0°6 {45°ZF | 120°0| 0g°0 | 96°0 | so°1 | 28°0 | 1220 & 2pt)) 2ZERM | 45
Emﬁﬁ_ , 60°0 _ 70°0 | 50°0 | £€°0 _ 06°L |19°2F | S0°0 P50 90°0 LR AR T Sve
YiX- 20888 k]| 80°0 162 62°2 [s1°08 gL°6 | ¥0*61| 860°0 | 2 (] B HroLe ,mm
Pl 22°T | 0%0 | 1g°0 | 95°T | 12°% |og*2zs | 20°0] 09°0 | 98°0 | 16°2 | 08°*p1 I sPOILEE M EG) §3|i8e M
(2861) Yig023¥ (] 60°0 | 6v°0 [199°0 [£20°0 | 60°0 | ¥1°0 | g5°¥ joz° 05 | 820°0} zv°0 | 02°T | 80°1 | €5°0 | 161*0 | o1 22’0 BA 1T ¥
D { %3
¥ T | ¥0 s |f0%d [ofeN| OFY | OFIW | 00 | OuUW | 024 |f0%4 |SO%V | 2015 | BE MM [E W4 mm Ww

(a8vjuediad uy) 2310 Jo uorsodwod [wONRIYD ‘€ QYL

%)

¥ W &

%

B T & eF



380

K # |

19914

M aRgh TRAAHE R, By ahEATEE,

RE—EREL, RMTHA

Erammih Adg 2 nNERER, B, U5Mo, Ni, PbREMXEXR.
® 4 BWETEHIFEAE (X

Table 4. Element association of ores from No,387 ore deposit(in percentage)

P4 i A

(R ¥oooB " &
L= O 8 4

W & R 0.0058 1.0898 | 2.120
Ni 0.00395 0.0918 0.2930
P EE Mo 0.0011 0.0338 0.890
Zn 0.0047 0.4657 0.9630
Cu 0.0015 0.0067 0.0137
B R TE Pb 0.0046 0.0297 0.0562
Sb 0.0004 0.0095 0.032
P.Os 0.029 0.0442 0.096
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1—Pyrite from rocksy 2—Pyrite from ores.
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Table 5. Oxygen isotopic composition of carbonate minerals from

No.114 uranium deposit

# % | mEeE | B & M B oo
1 81-187 — =3 Cidz® waFma G +10.88
2 81-188 — &3 Cydzx? BeabmAa (O +3.81
3 81-189 —E#H# Cidz® BEeNEA (K +11.47
4 81-190 —EaiH Cidz® RaaERFRA (K +10.63
5 81-191 ZK 344 Pyl HRA +12.42
6 81-192 ZK 370 Caesht BHEHZSE +16.81
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A PRELIMINARY DISUSSION ON GEOLOGY AND GE-
NESIS OF STRATABOUND URANIUM DEPOSITS
IN LATE PALEOZOIC CARBONATE FORMATION
OF SOUTH CHINA

Li Cheng

(Burcu of Geology and Mineral Resources of Guangdong province, Guangzhou)
Abstract

Stratabound uranium deposits in carbonate formation of South China mo-
stly occur in marginal depressions of the Late Paleozoic seabasin adjacent to
the post-Caledonian upwarping area. The uraniferous carbonate formation is a
suite of tidal flat sediments of lagoon facies characterized by richmess in ura-
nium and existence of pelitic and carbonaceous materials as well as dissemi-
nated pyrite.

Ore bodies, stratoid and lenticular in form, show conformable or nearly con~
formable contact with overlying and underlying strata; an ore body (bed)
and its wall rocks make up a sequence of ore-bearing rocks, mndicating that
ore bodies still preserve autochthonous or semi-autochthonous characters. Ores
are simply uraniferous micritic bioclastic limestone, micritic limestone contain-
ing bioclastic materials, limestone of breccia fragments, fine—crystalline dolo-
mite and argillite. Uranium in ores occurs mainly as disseminations adsorbed by
pelitic and carbonaceous materials, and partly as independent minerals such as
pitchblende. The near—ore wall rocks have ouly suffered weak alteration. Ore-for-
ming temperatures are in the range of 250—897C, ¢3S values of pyrite are +10

——24%, and ¢"¥O0smow values of carbonate minerals are +8.81—+17.31%,.
Ores are basically consistent with wall rocks in mineral and chemical composi-
tion, %S values and ¢80 values. U-Pb ages of pitchblende are mostly 96—57
Ma with rather remarkable time difference between ore and rock, indicating
obvious epigenctic transformation which, however, mainly took place within
the original ore beds. It is therefore considered that these ore deposits are
stratabound uranjum deposits in carbonate formation.

The ore-forming process of these wraninm deposits consists of the follow-
ing three stages: (1) syasedimecutary stage, forming uraniferous lime mud la-
yer; (2) diagenetic-metallogenic stage, at which sediments were consolidated
to form primitive ore bed first, and then the adsorbed uranium in this bed was
partly crystallized to form microgranular pitchblende due to the deep—buried
effects; (3 ) epigenetic enrichment stage, when superimposition and enrichme-
nt of uranidm took place in the original ore bed as a result of transformation
by underground water or heated water,



