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Mineralogical and Geochemical Studies of Uranium Deposits of the

Okchon Group in Southwestern District off Taejon, Korea

Suckew Yun

Abstract: Uraniferous black slates of the Okchon sequence occur in Koesan (northeast) through
Miwon-Boun (middle) to the southwest off Taejon (southwest) within the Okchon fold beit. The
Uraniferous balck slates in the southwest off Taejon are particularly well developed in Chubu
(northeast) and Moksso-ri (middle) areas whereas they are less developed in Jinsan (southwest)
area. The uraniferous beds range from less than a meter to 40 meters in thickness and range from
less than 0.02% UsOs (cut-off-grade) to 0.05% UsOs in the southwestern district off Taejon.

Electron microprobe analysis of uranium-minerals found in graphitic slate samples enables to
estimate their major compositions semi-quantitatively so that uraninite, ferro-uranophane and chlo-
pinite are tentatively identified. Uranium-minerals are closely associated with carbon and metal
sulfides. Correlation analysis of trace element concentrations revealed that U and F.C., and U and
Mo are lineary correlative respectively and their correlation coefficients are positively high whereas
those of U and V, U and Mn, and U and Zr are negatively low, implying that uranium mine-
ralization has been closely related with concentrations of carbon and molybdenum.

Stable isotope analyses of pyrite sulfur range widely from -+11.5% to —23.3% in %S values
whereas those of graphite carbon fall within a narrow range between —23.3% and —28.99% in
0C values. The wide range of S values suggests that the sulfur could be of meteoric origin
rather than of igneous source. The narrow range of 63C values, which are close to those of coal,
indicates that the graphite is organic carbon in origin. Therefore, it is concluded that the uranium
mineralization in the Okchon sequence took place primarily in sedimentary environment rich in
organic matter and sulfide ion, both of which served as the reducing agents to convert soluble
uranyl complex to insoluble uranium dioxide.
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Fig. 1 Location and simplified geology of the southwestern area off Taejon showing uraniferous
black slate beds in the Chang-ri formation, Okchon Supergroup.
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Fig. 2 Back scattered electron images of U-minerals from the Chubu area.

<



KEFEEEFAN dodAe WINE a8k BT FWBn 4 MB2s WL 293

10 4 9
64 UMaw U M
Pes 20KV FeKan ly
1x10"a
3 1
1 7
L] W $
S i §
4 C Latis 4
\§
3 A Oﬁwz \Am 3
Cafor (11
PET1.0 Kers
g 2
Li¥ D.5Kees
* UM |y THM @ .
TAY g.5Kens [
: P A . Jt\‘ - vy
9 . 0

Fig. 3-A Electron microprobe spectroscopy of a U-mineral in Sample 46A, where U, Fe and Si are
detected. Minor Si, Ca, and Th peaks are also found.
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Fig. 3-D Major U and minor Fe, Ca, Th, and Pb peaks from Sample 50A.
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Table 1 Chemical Analyses of Trace Elements,
Dojang-kol Area(71 4% 9, 1980).
Sample] UsOg| F.C. | V05| Mn Mo Zr
No. (PPM)| (%) | (%) | (PPM)| (PPM)| (PPM)

1 40| 3.00| 0.30 200 | 200 | 1,800

2 380 | 10.80 | 0.38 250 | 1,800 500

3 50| 2.17| 0.10 400 15 350

4 270 | 13.70 | 0.20 20 300 400

5 130 | 9.20| 0.69 50 200 400

6 410 | 19.70 | 0.19 580 900 600

7 190 [ 9.60 | 0.32 550 150 100

8 600 | 29.00 | 0.40 60 900 300

9 340 26.60 | 0.32 600 | 1,500 500
10 120 [ 12.00 | 0.09 700 10 400
11 130 | 4371 0.32 420 200 700
12 210 | 3.68| 0.11 850 200 500
13 190 | 5.70 | 0.24 70 100 450
14 450 | 24.90 | 0.09 550 350 600
15 340 | 13.30 | 0.65 220 450 700
16 730 {1 27.80 | 0.32 180 550 400
17 410 | 13.50 | 0.59 50 900 800
18 240 {1 13.80! 0.36 200 250 200
19 310 | 18.90 | 1.34 50 400 | 1,000
20 420 | 31.00 | 0.12 400 350 900
21 260 | 8.45| 0.10 480 200 | 1,000
22 980 | 30.10 | 0.38 250 | 1,200 600
23 660 | 17.10 | 0.40 450 450 350
24 250 | 17.80 | 0.99 400 350 500
25 250 [ 15.80 | 0.74 100 400 400
26 400 | 14.40} 0.11 90 300 250
27 320 [ 13.80 | 0.09 80 280 120
28 | 910 | 22.60 | ©.18 20 500 150

3o * . .

- *
25t .
-
201 . .
EC.0%) i °
- se o, %
10k ) . * .
. r=o076
1
o 200 9:;0 00 200 se00
UsOs (ppm)
Fig. 4-a Correlation diagram of Us;Os and F.C. in

28 samples of U-bearing black slate from
the Mokssori area. Correlation coefficient:
r=0.76.
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Table 2 Stable Isotope Analyses of Sulfur and Car-
bon in Pyrite and Graphite, respectively,
of Black Slate of the Okchon group.

Sample 34S (%0) Sample 1BC (%)
K-13 +17.1 DO-15 —28.0
K-7 +15.5 K-7 —26.8
1-45 +14.7 1-93 —26.1
1-127 +12.7
1-55 +11.9
7-40 +11.5
G-22 —12.9 G-24 —23.3

K”%?:‘—: DO, 19 7_";""1?'9 G—xxl /ﬂ'

A7t EHo g dETHE AL o F BLHme KK
BEY Aol old& szse Al +9.1%~+
17.1%.& #:ERE o = 4 5 2 9= Blue bell(Talor,
19799 B{EHFwS A+ A —FK3l= gleoH, %k
AR & RRERIRARY ResEpe #
TRl Y o] HERAAY 5%t BLRET
oA ol & Bift#ipe st KAWL = wEEsl M
seo] sldtd of f=tEHib AR HEER S &R
o] Yo =,

3H RFEMITHEE Table 2004 2 ulg} 7o)
—23.3% (B A —28.9% (KE) Aold Hihyy &
< WER £HEE el Yeov, HEmmez:
Fe #RE B Fn Yok —23.3%~—28.9%L B
Re] Ay §¥Cel —25%0] ¢ AAe zheldw o]
KHEFEER RIFRE 45 BABRRERY =
$Eol AR ¥ BRI HERE REJS By
22 Jl2dl3m Y.

~PEHEHRKS] RE

TNRRERS S E ks R Astol: Ei
KBS HEEES 29 —kiy RES HEEEo
2 23 (B ol 4t 4, 1981; AEH, 1982).
28 RIBEA: BT BRSMYS HERIAY #
BHREE ¥ 5 Qo Seduges BEmos ME
3 FER#EmS BEE BRIE Aol =3 SEsnz
ATRE A o]

& FAA = o] Biol HESS %3 HLAFRS
ol EEKFKS EMAES RAMLTE FHo2 oS &
Fez ¥ et #ee BES J499  wk
T oubs} ol WEFMTLEY HHBRE 4oy E
SERITES EERF/ FREd uBdgde &
FHYS) FERSDS St BEREY MERGTRY
SHRRE AHRE KKKl ohz BRE A #%



KEFEEDE A WIH

Folel v Ak B FIERS Sehudist HRY
s B kol Fisl ke e HMBUEAA
o] Fol 5 o] EHE Aol

o] BB BEYL BERIRREC t UOHE Uy
Bz BrAdezA $29¥E WRAZAT(E] | Breger
and Deul, 1955). =2y $ehEol U9 2& M1t
mz BEl A AAY BEd ddds AP B
#3 FEkE s ibwe Sol9 B|itel LEITh
B BTBEd A Fime S8 #1784 #Het o2
Y H,Sr BEstz ol BERE Q& UO*e
< Ktk UO2 BTA71E Aol th(Grunner, 1954).
REHL o] AL $3FES A3 AFoz B8 24
£ ohm HEEAMACA A Hol B S
e Bt (d 7S, 198D A $EE-HARE
complex?] HiEZ $EL udgez sgsz
o) REHY HEEA w2 o] complexold ¢
g3 By S 94 H.SS BT/EAE wd&
Zolth

B #s

ABAERESTFE—2I WNER S=t5#)Ke
£HE BERiEd BB & 0.02~0.05% Us
Os, BIE 1~40me] HFo=2A EFHFE HEHRS
REB#R 2Es e 2R Rfrot #3531

A& WA A& Electron microprobe 370l 2} 3o
LEEHIRS] S-=HEBWRZA uraninite Llsbe] BAEZA
€3 A=A &% ferro-uranophane @ chlopinites ¥
EEMoZ HEIAT.

FEHEHIRY WETEF U 714 s ks
o] e #HMEGRE dYehilE RSe F.C3 Mooz
A 25 HMGEHEE U0 :F.C.=1:0.76, UO:
Mo=1:0.48°]5 V05, Mn ¥ Zre £2 HMHFEER
B UsOs 1 V:05=1:—0.03, UsOs:Mn=1:—0.22,
Us0s : Zr=1: —0.23% Ve

St ERkhY EERRES HRAS K ww
TR SHER BCE  —23. 3% ~—28. Q%o 2. A
BT ERLHEY] ARREL S A=25z, MSEA
t11. 5% A —12.9% Atolel WA His]e] viepd
24 FEFAE BEl KBl oz EERE A
HEREFEI S sled.

vt HEE RES RRE HES RENeZ B
83 MBE A W9 WIERY S25 8
—Re e HEFERFA gt o] FolH Lo wEE
=},

S EgRe WY FmEw 3 BH WR 297

BWOW

& P 19814 S8R AmBig Fhale] K3t
S5} BEKRE BEEMN Wested =2k e
2 HREZA ol T3 Aol HAHES A W8
5 dFA BHHBEWHER £EE WEA, FERFR
By HEWHIS 9 EEANT KBRS &EHRFAA
m#tcaly elE 8] Electron microprobe 7#7-8&
weysd F4 Bk RREEXE SHEE, KAAK, BH
KEBr FEEBIAA, 2z HE L BB KE
FfE#] 44e A8 Hehsl F4A BA AHEX
B dirggel A Rtz WETRS MR
Bl EEERS BEY EHASERE ABRE BEX
BlA #HEE £

& 2 X W

249 (1980) €34 F¢FE @EFF F
£33t -rahr-% Aqle] AT AF. FAFIA, 17
2%, p.57-66.

AL (1981) LAA AAREFe] $2
FA8 A ATFEEA ] FF AT
&, ¥AEE, 248p.

AR - ARE - H4F - LR - AEF - FFY
1970) F$=+E 2w e FAALS AL el
A z2AQ TR, FAH, 45, p. 232-292.
ASE (1982) SAA . T A2} FEAL,
dA gz, p.33-44.

AAY «dtE2g Qe - dFF (1980) &
SHEFAAF2AGT. FEALATE, $2F-L
p- 5-50.

AAY - 4Fd A9y - 483 (198D HAAFTEAS
2FERFAAF2A FRAALDATLE, $HET, b
7-78.

2% 49 cF4 -0 - 9F3F (1980) A
E3AY g3 2R, FYHALAT L,
gtg-2, p.5-112.

AZ3 (1982) $=tw. §F9 A2 FEAYL, A4
WS, p.447-478.

AFF-uEd - A9Ng -2 A" (1980 AAAY &
SEFA2ALT. THAL A T4, 83-H A 5-1-10,
p. 1-59.

bR e 284 (1980) FE2A S Sy X9 A
#3A dF. FAAF, 139 43, p.93-102.

28R - AAT 1978) $3A F5HE WAAFY
FEGA « AFHEA 7. A2 A, 108 p.93-

A% -

3Z AR 9



298 Fal

102.

ol A - AT - 013 - DAY (1983) LAY S
FRFY T2TA 2 Asgd 4F. S (v
47k B34, p.146.

o] FA (1984) $HFTol FE3E SHER4d o
 AERH - JAdA AF. AL m, $AE=E,
75p.

1% - A7d (1981) FdA SetERAe FEoa
AT T -9dY - E4). FAALAFL, =
AtdFHR 3, 123 p.119-134.

o]FA - A0 4F (1982) FTAFAFRYY Sz}
F R 249484 A% FE%H dF. 24494
T&, 2A9TR3, 135, p.167-181.

ol=l g - d&d (1980) <Y FLdEAEZY S
' B4 A@AA. F444, 139 45, p.
241-246. :

o] Fuk - w3l Q) « A - HEE . o] AP (1981) H 4
THEHA Y HAHA G R SEFAY
A 1 A3 A, 179 15, p.53-68.

< H A (1978) 1:50,000 FAEE, B39

E=

Kim. B.K., Cheong, C.H., Lee, S.M., Park, H.L,
Kim, S.J., Park, B.S., Baeg, G.H., and Lee, S.H.
(1980) Study of energy resaurces in Korea. A &t}
o AQAFEFA T4, A2AFdTF =%, A1
F, p.166-168.

Breger, I.A. and Deul, M. (1955) The organic geo-
chemistry of uranium. Geol. Surv. Prof. Paper
300, p.505-510.

Gruner, J.W. (1954) Further expriments on the syn-
thesis of uraninite: In annual report, April 1, 1953
to March 31, 1954. U.S. Atomic Energy Comm.
RME-3094, p. 28-30.

Hoefs, J. (1973) Stable isotope geochemistry. Springer-
Verlag, Heiderberg, New York, p.140.

Levinson, A.A. (1974) Introduction to exploration
geochemistry. Applied Publishing Ltd. Maywood,
Illinois, p. 60.

Taylor, H.P. (1974) The application of oxygen and
hydrogen isotope studies to problems of hydrother-
mal alteration and ore deposition. Econ. Geol., v.
59, p.843-883. '



293 L ETE] 45

Fig. 2 Back seattered clectron images of U-minerals [rom the Chubu area.



