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Preliminary geochemical signatures of uraninite from iron oxide-copper-gold (I0CG) systems of the Great Bear magmatic zone, Canada
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Introduction Geochemical signatures of uraninite in IOCG and affiliated systems from the GBMZ and East Arm

. —— Am+Mgt+Umn 100000

Syn-metamorphic veins

Although the Olympic Dam deposit contains the world's largest ° ° The Fab Lake magnetite-group I0CG N et [ The Norioccurrences at DeVries Lake (Fig-1)
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recoverable U resource, very little is known regarding the processes  [JiE® ~ AR system is located in the south central Wi s S NG L e within foliated and altered | e Sl

and timing of U enrichment in iron oxide-copper-gold (10CG) e o x> GBMZ (Fig. 1) within a succession of \ Tl N R N T metasiltstones in the Central GBMZ.
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systems. The Great Bear magmatic zone (GBMZ) in the Northwest y _ y N Y N ks 4. | Alteration: stratabound to discordant HT K-Fe
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Territories of Canada is an ideal natural laboratory to study U in iron . Alteration assemblages: Na, Na-Ca-Fe, =~ e R it (biotite + K-feldspar + magnetite)
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oxide-alkali-altered (IOAA) systems. Reexamination of excellent . Aot Redium, Sl FS . ; Ca-Fe and Ca-Fe-K overprinted by HT K- | — Uraninite occurs within biotite + magnetite
Fe assemblages. £ = veins with K-feldspar, tourmaline,

glaciated 3D exposures of the weakly to un-deformed/ Great Boar Lake g8 _ 1s with Kefeldsp . .

metamorphosed IOAA systems has shown these systems to o (AgBiCuPb) L These give rise to magnetite-cemented moly en.lte, d anlt?-Ce, pyrite an

encompass not only I0CG deposits (magnetite, magnetite-hematite § o0 T hydrothermal crackle breccias chalcopyrite (Gandhi, 1993; Ootes et al., 2010;
i ’ i & . £ ! Acosta-Gongora et al. 2011).

and hematite group 10CG deposits; cf. Williams, 2010), their develo!:)ed ol teljsmn fractures,. , ,
: . : extensive amphibole + magnetite- Mild LREE depletion may relate to co-
alteration and breccia zones, but also the wide spectrum of

. IR W bearing replacement fronts and K- F o precipitation of allanite-Ce.
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affiliated deposits that form within such systems such as iron oxide- :
JAu
’ )

apatite (IOA or Kiruna-type) deposits (Williams et al., 2005; Potter et —  odr21 D
: : : : 0 " Au-Ag-Cu- raninite occurs as anhedral grains in
al., 2013a), iron oxide-uranium (I0U; Hitzman and Valenta, 2005; RCTT e : aralg
i | " dhi Will: PHANEROZOIC %”Devjzé\ @u_Ag e magnetite+K-feldspar veins with
- . PLATFORM - ~Devr / -Zn-C . .
Corriveau et al., 2011) as well as alkaline intrusion-hosted I0CG
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Top: Photographs of Ca-Fe and K-Fe altered, U-bearing samples from
the Fab prospect. Middle: chondrite-normalized REE patterns of .
uraninite from the Fab 10CG prospect. Chondrite normalization values 100000

AR\ Past Producer (Commodity) 7 ) ’
. o o o . TS . /& of McDonough & Sun (1995). Insets: Representative BSE-images of

- Advanced Exploration (Commodity) ( .~ ¢~} | /[

pOIYmEta"lc U beanng vein SyStemS (e'g° Port Radlum’ RaerCk) & i h L uraninite grains with variable coffinite alteration along the grain

@ Mineral Occurrence (Commodity) ue:\‘-D/ianﬁe%Cu-Ag-U-Au-Fe) . — - P I @ @ o b t ot
attesting to the availability of U during formation of the mineral ™/ Wopmay Fault Zone ¢ S5l margins. reiiminar y servations
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Crowfoot (U-Cu)

. - @ Hottah Sil @NICO (Co-Au-Cu-Bi-W-Fe)
deposits (Kldd and Haycock, 1935; Lang et al., 1962). @ Granitoids (Internal Metamorphic Zone) Cu” _ggngc%r{lufrecma (U-Th-Cu-Mo)

> Supracrustal Rocks (Internal Metamorphic Zone

The GBMZ is interpreted as an continental arc that is comprised of FSREEETISITLETEED i .
> Supracrustal Rocks (Great Bear Magmatic Zone) L _0:25_ The SOUthern BI'ECCIa |S a 3 km |Ong

. 1 1 [ 1 1 - @ Hottah Terrane kilometres . R .
1873 - 1865 Ma, predominantly intermediate to felsic suites of sub - L ' corridor of U-rich polymetallic

volcanlc, volcanic and volcaniclastic rocks intruded by several Figure 1. The GBMZ continental arc is situated on the western margin of ShOWi"gS dEVEIOpEd within the albitite -

generations of felsic plutons from 1870 - 1855 Ma (Gandhi, 1988; the Wopmay orogen and developed on the composite Hottah terrane zone of the Lou IOAA system. The Lou * “§
and overlying ca. 1.88 Ga Treasure Lake Group sedimentary basin -'

Gandhi et al., 2001; Bennett and Rivers, 2006; Ootes et al., 2013; following the short lived Calderian orogeny (Gandhi et al., 2001; IOAA system also hosts the CO'gEHEtiC 1ooLm )
1 o o o —
Hildebrand et al., 1987; Azar, 2007). Hildebrand et ZGSCI N1CO magnetite-group 10CG deposit

(Montreuil et al., accepted).
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Top: Photographs of U-bearing, magnetite-rich and K-feldspar veined

o d l — e =TT —— 't: N o o o o
¢ . o Qe = - * samples from the Nori prospect. Middle: chondrite-normalized REE
I 0 AA Z o n I n g M o e Alteration: Na (albItE), Ca-Fe ) ——==y patterns of uraninite, chondrite normalization values of McDonough &
(amphibole +m agnetite), K-Fe (K- Ay == Sun (1995). Insets: Representative BSE-images of uraninite (Urn) grains
¢ 4o SR - — with allanite (Aln), biotite (Bt), tourmaline (Tur), molybdenite (Mo) and ’
feldspar/biotite + magnetite/ilmenite), " aamai

|OCG deposits are polymetallic hydrothermal .
. . . magnetite (Fe). L [ Zone
mineral occurrences that contain economic Cu and K+Fe (K-feldspar + biotite) and Mg-Fe 5

Alteration Facies Breccia Type Mineralization
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Right: Location of the East Arm and photograph of U-

6. LT silicification (epithermal  (Veins/stockworks) Epithermal
bl ' . . . . amphibole+magnetite+K-feldspar vein from the Ridle
assemblages) deposits Au concentrations, with abundant hydrothermal (hematite + chlorite). prol.:pect. Bottgm: chondrite normalized REE patter

Shallow & 5.hLT K-F.e (K-fgldspar [ slflricite- Hydrothermal Hem-group 10CG +U IOW'Ti iron'OXide (magnetite hematite) gangue * A A A uraninite from the Ridley prospect. Chondrite norma S |
;"‘;"Sr eg?d‘zt'etz‘:f;hi‘c’;:;e > @nllaiisz: Z U e b it d coffinit s AN e S S values of McDonough & Sun (1995). Inset: Representa D e e Churchil
minerals or associated alteration, and sulphide- Faiinite, blaniiichiteISEEEEIIIE e N\ image of uraninite grain hosted within magnetite+bic L el

(~350°C) oin o . . \
o cmomrosene samat T Hydrothermal Mag: to hem group deficient ore consisting of native elements and occur within magnetite-bearing K-Fe g S S —— The Ridley iron oxide-apatite (I0A or Kiruna-type)
10CG and skarns alteration with = pyrite + chalcopyrite veins are located in the East Arm of Great Slave Lak

+ molybdenite + bismuthinite + galena .~ e - ,
: tite 4 il o 4 Kfel dg .  Top:Representative BSE-images of The prospects are characterized by lenses of
: : : N MAagnetite + fimenite + RACIESPAr = wraninite grains fromprimaryu 48~~~ jagmatitic actinolite + magnetite + apatite * K-
Iron oxide apatite and arsenopyrite (Corriveau, 2007; Corriveau and biotite-cemented breccias developed  mineralization in the Southern ~ cn =~ o848 . . . i -
(I0A) deposits . . crlL.e . eye Breccia corridor. Middle: Chondrite-g., =~ @8~ B feldspar veins with erratlcally distributed uraninite
Mumin, 2010). All IOCG deposits occur within in albitite. normalized REE patterns of ST W hal N it and carbonate hosted withi
| ks G chalcopyrite, pyrite and carbonate hosted within a

er Corriveau et al. (201 broad-scale, chemically and mineralogicall . : : primary (red) and secondary : :
After C RO ’ y gically Late, northeast-trending brittle faults (black) uraninite comparedtothe <~/ % fractured and variably Na-altered quartz monzonite

Figure 2. Subdivision of regional- to deposit-scale alteration facies that produce diagnostic complex haloes of intenselv altered rocks and ofe . . _— R R . L
remobilized U into earthy hematite+ whole-rock values (grey). Right: #* B e, AR T : : : |
lithological, mineralogical, chemical, and geophysical characteristics (Belperio et al., 2007; P . y hlori K-feld . y representative BSE-gimage o% Bty e e el laCCOch.that intrudes SEdlmentary rocks of the Ea
Benavides et al., 2008; Corriveau et al., 2010; Skirrow, 2010). breccias (Flg- 2)- chlorite+Kk-te Spar veins. secondary uraninite. Ab=albite, Ap=apatite, Bt= biotite, Chi=chlorite, Arm Basin (Badham, 1978; Jefferson 2013, Potter et

Cof=coffinite, Hem=hemaite, Kfs=K-feldspar,
lIm=ilmenite, Py=pyrite, Urn=uraninite. )
y=py al., 2013b).
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sulphides) . o
low-sulphur base-metal sulphides and arsenides,

Mag-group 10CG . o o o
(Co P Co B ) such as chalcopyrite, bornite, chalcocite, pyrrhotite

I0A (Ridley) -
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