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Sehee Park, Dongbok Shin, Myeong-Jong Yi and Young-June You, 2014, Geological and geochemical character-
istics of the unconformity-related uranium mineralized zone in the Cree East area, Athabasca Basin, Canada.
Journal of the Geological Society of Korea. v. 50, no. 3, p. 373-386

ABSTRACT: Geological and geochemical characteristics were investigated on the uranium mineralization zone
of the Cree East area in the Athabasca Basin, Canada, which consists of upper sandstone and lower metamorphic
basement rocks including pelite, graphitic pelite, siliceous pelite, quartzite, amphibolite, and marble with
unconformity layer between the two. Chlorite geothermometer demonstrates that siliceous hydrothermal fluids with
temperature around 200°C is closely related to the uranium mineralization. U together with other metallic elements
such as Ni, Cu, Mo, and V are mostly enriched in graphitic pelite. It is also found that there are large variations of
§*S values for sulfide minerals in graphitic pelite, 3.2 to +14.4%,, and siliceous pelite, —2.9 to +8.8 %o, showing
that fluid mixing occurred between two isotopically distinct fluids; basement fluid with low §*S values and basin
fluid containing a Proterozoic seawater having high 'S values. Sudoite, which is the alteration products of illite
in the sandstone or kaolinite in the basement, is found as an alteration mineral near the unconformity layer. Uranium
mineralization is developed by forming a T-shape in the relation of graphitic rocks and faults in the basement and
the unconformity layer. However, it is likely that the poor development of uranium ores in the study area is mostly
due to the different timing of fluid activity of uranium-transporting oxidizing basinal fluids and reducing basement fluids.
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(Sehee Park and Dongbok Shin, Department of Geoenvironmental Sciences, Kongju Nat’l University, Gongju
314-701, Republic of Korea;, Myeong-Jong Yi, Korea Institute of Geology and Mineral Resources, Daejeon
305-350, Republic of Korea,; Young-June You, Korea Resources Corporation, Seoul 156-706, Republic of Korea)

¥ Corresponding author: +82-41-850-8509, E-mail: shin@kongju.ac.kr



374 23| - LIS - O[T - RYF

1. Mo

oo] ol | A47kA Ao 4 4
2 2712 <8 X go) that AT FRAo]
Fs] FolE ek ol <la) Bhe 27hsel o
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[ "] carswell Structure

[ | otherside Formation
£~ ILocker Lake Formation
{7771 Wolverine Point Formation
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[ Manitou Falls C Formation
[ Manitou Falls B Formation
Il Manitou Falls A Formation
:] Fair Point Formation

Fig. 1. Simplified geologic map of the Athabasca basin in northern Saskatchewan, Canada. The position of the Cree
Lake area of this study (star) and major unconformity-related uranium deposits (circle) are shown (after Jefferson

etal.,2007).
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Fig. 2. Location of boreholes and geologic columnar sections (A-E) in the study area.



FHLICH OFEHIAZ} £EX| FZ|0|AE XY BX

Pol SR v Rk, SmE BAHA
o, AAL Y 1 om 71Fe 272 “}ZP&‘
He| 2 &3] AEHH(TH 3¢, 3d, 3e). TR

o &) A2 T o Aee Aoz sl e
o A9, HU4, deEpolE, 1HE, Hew, Q134
0 E2ile|= S0z P4 dekIH 3, 3.
FHHL % mm 744 Tkt 2712 BEE ol
AEHT A9 Q) Exnlol=2 74 Yok
3 WA H2 A3 o A e ez &2 deE
wfo] 2 P o} 2 gloul(1e 3h), 23] 4
%, Bew Y AR PR AR e
A o) gl 90% oE Ax|shu, 2epe] et
o|E, G7tolE, A, 5HH o] SuHETHH 3).
o] g #E] AlRleldi= APS (aluminum phosphate-
sulfate) 3FE2] UF<2l HlH|olL}o]E (vivianite) 7}
o AEEE Aeg Buy vl glchCanAlaska

stis 2etsasiel X2 2 X|FEE EA 377

Uranium Ltd., 2008).

5. b

e}
10

£3}

=42 ok, S o ek, 7 o het 1
23 | ellA] BEE T SO, ek 7k 27.20
~30.00 wt%, 23.77~24.64 wt%, 35.17~36.50
Wt%, T12]1 27.89~29.30 wt%Z ZH=THE 1). o]
=2 Hey's diagram (1954)°] =A| gt A3} o] &t
2 ZF=ZF=29(clinochlore), F|ILZZeo|E
(pycnochlorite), 1231 B #H]Z}o] E(brunsvigite)

o Bga}aL(Si=5.66~5.83, Fe/ (Fe+Mg)=0.23~0.62).
5A4 olAY2 g HEehe] E(ripidolite) (Si=5.23
~5.37, Fe/ (Fe+Mg)=0.65~0.66), T2 o] A+
Yu}o]E(penninite) (Si=6.45~6.54, Fe/ (Fe+tMg)=
0.07~0.08), 121 =2 S =Z 20|19} H2

Fig. 3. Mlcrophotographs of various rock types in the study area. a-b: pehte c-e: graphitic pehte f-g: siliceous pelite,
h: marble, i: sandstone. Abbreviations: Qz (Quartz), Bt (Biotite), Or (Orthoclase), Mu (Muscovite), 11 (Illite), Phl
(phlogopite), Ka (kaolinite), Chl (chlorite), Dol (Dolomite), Py (Pyrite), Co (Coaly material).
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Table 1. Representative EPMA results (wt.%) for chlorite of the study area.

Rock type Pelite Graphitic pelite Siliceous pelite Marble

SiO, 27.20 30.00 29.85 23.77 24.09 24.64 35.38 36.50 35.79 35.17 28.06 29.30 27.89 27.95
TiO, 048 0.04 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.15 0.17 0.10
ALO; 24.76 29.63 30.19 24.87 24.38 24.46 34.00 34.81 34.66 34.11 23.05 21.84 24.08 24.04
FeO 26.08 891 12.14 27.8827.80 27.66 2.04 199 1.89 1.75 446 471 3.30 4.04
MnO 0.12 0.02 0.00 0.02 0.03 0.02 0.03 0.00 0.00 0.00 0.01 0.02 0.00 0.01
MgO 8.78 16.40 13.02 8.17 8.44 8.52 13.68 13.06 13.33 12.76 27.42 28.67 28.52 27.47
CaO 0.17 0.19 0.17 0.11 0.10 0.09 0.10 0.06 0.06 0.07 0.11 0.08 0.06 0.07
Na,O 0.04 0.01 0.02 0.03 0.03 0.04 0.04 0.00 0.00 0.01 0.09 0.01 0.06 0.08
K,0 047 022 0.52 0.07 0.05 0.09 046 0.71 0.58 0.77 042 0.37 0.33 0.25
Total 88.10 85.43 86.02 84.92 84.92 85.51 85.73 87.12 86.31 84.63 83.71 85.13 84.40 84.02
Structural formula on the basis of O=28

Tetrahedral sites

Si 5,66 5.80 5.83 523 530 537 645 654 648 649 553 568 541 5.46
Al(IV) 234 220 217 277 270 2.63 155 146 1.52 1.51 247 232 259 2.54
Sum 8.00 8.00 8.00 800 800 8.00 800 800 8.00 800 8.00 8.00 8.00 8.00
Octahedral sites
Al(VI) 374 456 477 3.68 3.62 3.64 576 590 587 591 288 2.66 2.92 3.00
Fe 454 144 198 513 511 504 031 030 029 027 0.74 0.76 0.54 0.66
Mn 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 273 473 379 268 277 276 372 349 3.60 3.51 8.05 8.28 8.25 8.01
Sum 11.02 10.73 10.54 11.50 11.50 11.45 9.80 9.69 9.75 9.69 11.67 11.71 11.71 11.67
Fe/(FetMg) 0.62 0.23 0.34 0.66 0.65 0.65 0.08 0.08 0.07 0.07 0.08 0.08 0.06 0.08
Temp(C)* 239 261 248 282 276 269 206 197 204 203 304 283 318 311

* Data calculated by Zang and Fyfe (1995)

Diabantite / /

—Clinochlore/ Pycnochlorite Brunsvigite

é -
S| eridanite/ Ripidolite % /Daphnite
Corundophilite

/’seudothuringite /
4 | | 1 | | | ]/ |

0 0.2 04 0.6 0.8 1
Total Fe/(Total Fe+Mgq)

Fig. 4. Compositions of chlorite in pelite, graphitic pel-
ite, siliceous pelite and marble plotted on Hey's diagram
(1954).
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thLpo] Esheridanite) (Si=5.41~5.68, Fe/ (Fe+Mg)=

0.06~0.08) ]| SZ3HcH(1 4).

=14 ] A-2%7|(Zang and Fyfe, 1995)Z o1&
sto] o] 59 BPL=E P A o] A2 239
~261C, T4 o]-AY2 269~282°C, 11 of
22 288 ~318C 2] WS Hol= Whd, 43
S DT HHo] U= FE oAU olEEY
A ] ¥ 197~206C 5 HYepdt. ofetufAsHE
A SR gehtgol tidt 71E dATE AR
H Wols 2] (McArthur River) 337349] -9 =Y
4 AL &=AE 150~240C (Ng et al., 2013b) 1
2l FAEZFES 140~200C (Derome et al.,
2005)¢] HHE HojFn, 7] 0|2 (Key Lake) 3
A2 YA AALEAR 4% A3} 190
~230C (Wilson and Kyser, 1987)2 uteRd 1} QL
ojA AFA G Ao AE A 4 o] Aol A]
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Fig. 6. REE patterns normalized by chondrite for pelite, graphitic pelite, siliceous pelite, and sandstone.
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Fig. 7. Vertical variations of clay minerals for boreholes in Area 1 & 2. Abbreviation: MF=Manitou Falls Formation.
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