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Fig.1 Regional geological map of the Athabasca Basin in Northern Saskatchewan, Canada
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Fig.2 Cross-sections showing reactivated basement-rooted faults controlling the unconformity-related uranium deposits
and reverse displacement of the unconformity surface in the Athabasca Basin
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Fig.4 Simplified sectional view of the Sue C uranium
deposit showing the structural control of the reac-
tivated basement faults on uranium mineralization
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Fig.5 Cross-sectional view of the physical model used
for numerical simulation in the Athabasca Basin
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Table 1 Input parameters of various hydrological units used in model setups
24 Iki5 i 4 )2 FBERD S LR i)z Wiz 4 W)= T A
% ¥ (kg/m”) 2400 2500 2650 2400 2650 2650
TRFRRL 5 (Pa) 2.80E+10 3.20E+10 4.95E+10 9.50E+09 4.95E+10 4.95E+10
By YIBL i (Pa) 1.70E+09 4.00E+09 2.90E+10 3.00E+07 2.90E+10 2.90E+10
N5 1 (Pa) 2.70E+06 3.00E+06 4.00E+06 3.00E+03 4.00E+06 4.00E+06
Pk s E (Pa) 1.80E+06 1.20E+06 5.00E+06 6.00E+05 1.50E+06 6.00E+06
JE A 30° 30° 30° 15° 20° 30°
S S 20 4° 3° 5° 4° 3°
FLERE 0.15 0.2 0.1 0.2 0.1 0.1
BEF(m) 1.00E-15 3.00E-13 3.00E-16 1.00E-12 3.00E-16 1.00E-17
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25 5 SE PR (Sibson, 1985, 2001), 3% 2 ¥ 10 Al 2440, 2%
LA K o3 5 S (8] 6), Sibson (1985, 2001)i18
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Fig.6 Composite failure envelope for intact rock (bold

line) plus the reshear condition for a cohesionless
fault (dashed) plotted on a Mohr diagram
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Ty RAFE SN, S W g BRI IE S A5
FEWTZ AL 5 H AR J5 I8 i sl h g B 4 2y, 1
TCWT 2 AR B A T 255 BN 5), il T = Jef
SLIRCWT 2 1 R Al i T AN A TR R 5 3

IS A BETT S, e Ar W24 i v il
S0 E, JE 2SR WHE R W2 B3 R
FlaMBE R, AR TR0 mikm s FiLeE, 78
I A5 G E N TR &R Y. M
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T, TE 2 HOE S R T2 0 2 e PR IS A6 S it
BB TEE AT TP, X2 S5 iR
R M AR SN ) BB AU AL R B, X SE TR 7R
P 18 0 BRI, AR PR AR i B i aE i, i HL 42
ARz B 19k 8h J1 (Li et al., 2016, 2017). FEHFIE
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PARACRIKRABLT), T30 AR 751 1 Wy 2
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s I SO N E B o AN L LN = [ 53 ANE Y g
REVR & M B B W2 & A, s b5 i W2 R i
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ZJG(Lietal., 2016), 38X} 1% L 5L W72 0 i AR 3l
FIZEGEHT, R BT U 307 % 2 b S At 2 0L 48 b 17 Ay
W B R, SR TR R .
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ANTRV A E [l R, AT 8 O TE S 1R B Ailis
BEERE SN RIS A SRS T 22 8 BE (W
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RAE T IEGE — PR I W ) S50 T e TG ez 3l 2
FIEA—F, ISR G S RENER, |
TS — 2L R SE . A L B AR IR T i T AF 1
AR X L2 G L SR LA BUL T2 B L
AU AR BTG B4 5% (Alexandre et al., 2009) . AR W JZ 1%
FEXT B 1 2 LB 2 W AR, (Hl T4
T 7 S0 A2 A% U S M FE AR R, 3 6 R i b 22 LA
BTG DT B | 38 Bl AR A BT A7 B DX 1R
A e — 2L 5T o I, 7E48— ) NW-SE # 1%
B N S & 4F T (Mercadier et al., 2010), #% il
McArthur River #il#" KA NE 1] P2 W2 15k %
RAWWIZE ), HAAREHIA 12 m; 1M Cigar
Lake flif K32 E-W [ Wr 24561, ARA HHEARA
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SR IIERIUE SUS: N GYiN gl NN AR DA Qe P2
I 3 K 2 T 2 0 A I RRAE T A A Ak . ol Xk
Shea Creek FlIA" R AYAF 5% ¢ I L 22 1 10 ¢ A 4 Ak (FA
W I ) AT g 5 3 A B 30T Y 4 R R Pk A B i Bl i G
Wi )2 #8154k & (Sheahan et al., 2016), P I X)X
G ] A TR T 2 — 20 1 AR, B AT g

AR — 28 U K

LR BRIk, AR SO A W 3 ARG T R B i
B30T % AN 1 B B A ], 0l Al 2K R g A
WA PRADAT AR A A5 2 05 S0 TR] IR AT 54 3 336 A X
TR WA EEF S HEHZ PR KT T X
AR, b o3 T RE RS Sk A4 F i AR
B, 3 Hh—Se R BN R AR I R] RESZ B S A i
MEEERE N, KR ERE AL, JF RO AR R R R
EARSE o T AR g Xk oA A s JC R R A i
(K i PR35 N Bl ) 2 R I 5, LA L PR e I
ALK A A, e IS5 T IRER 4R

5 & ®

TR R BT g R 2 M A AN B 5 R TS24
o R JE W2 A o S A R T2 A DA s A
TEJR MG s s, & AR R 5 kA
BB R A J5 W8 M i as 3h v, A oA R
W2 A AN B 5 T S Bl TG S AT R A
B BCA RS, T IE X R A Se A7 5 W = A T
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Controls of Reactivated Faults on the Unconformity-related Uranium
Deposits in the Athabasca Basin, Canada
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Abstract: Reactivation of pre-existing faults plays an important role in the formation of many hydrothermal ore deposits.
The unconformity-related uranium deposits in the Athabasca Basin (Canada) is a good example of controls of fault
reactivation on hydrothermal mineralization. The unconformity-related uranium deposits in the Athabasca Basin are
closely associated with basement faults, which have significantly displaced the unconformity surface between the basin
and basement. These faults were initially formed before the basin but were reactivated after the formation of the basin; it
is the reactivation of the basement faults that controlled the uranium mineralization. Pre-existing faults represent
structural weakness, therefore, it is easier for fractures to form along pre-existing faults (i.e., fault reactivation) than to
be created in the intact rocks. Numerical simulation demonstrates that during tectonic compression, the unconformity
surface with pre-existing basement fault was displaced, whereas the unconformity without pre-existing basement fault
was not displaced. The process of fault reactivation and the resultant enhancement of permeability facilitate fluid
circulation and mineralization, and eventually control the uranium mineralization in the Athabasca Basin.

Keywords: fault reactivation; structural control; Athabasca Basin; unconformity-related uranium deposits



