Modified after Yeo and Delaney, 2007, GSC Bulletin 588

The Hearne craton cover sequence in Manitoba: where the Hurwitz meets the Wollaston ’o%

Christian O. Bohm (Christian.Bohm@gov.mb.ca) and Scott D. Anderson (Scott.Anderson@gov.mb.ca) wollaston vsallirwitz: , “ Mineral Potential of Manitoba’s
the comparison 0.,,@ Hurwitz Group stratigraphy Far North: A Brief Overview

data-point error ellipses are 2 Modified after e ’.
Q Aspler and Chiarenzelli, 1997, Prec. Res. 81.
085 [ o 16338 Goose Lake Yo L S scccas el S
i Psammite : | Group : — = 0 ii:Eji:ljr:::‘tl;::;;itzr::;.lw?:%lzls:?:;:ri_x-c-ﬂ fromm paserment and- )
Exposures of the Paleoproterozoic cover sequence to the L AMCCPUS UoBh oo : K1 T ndting s Grovp st
[l I} - = - 3 Micrabial laminated dolostone, arkese to mudstene fining-upward sequences
Archean Hearne craton in Manitoba bridge the areas where - %7 Wollaston Group Hurwitz Group i Arkose Tavan IRy i s o ot svoson womncse massre, |
similar sequences have been defined separately: the Hurwitz 2 ) :él';i-tz €5 i Bl GERHREmE] HErE(T Ea- g Z-Lf;é’gra'";m“'t? bai": :?P“'tsl : y U_tppgr o | Fometon [ RS sk e s i |
A ~ pper: . da subcontinental dispersa - =2 Arkoe 10 sials torbidiies, sTkoes shostlioods; loca! aigal rmovnds e e
Group of the central Hearne craton in Nunavut and the Wollaston 8 Upper: <1.88 >1.86 Ga non-marine/ e, Sl e e, Tl o : UrWIHZ BIOUP  semipelite + carb. | O [oueker Fomaton | el et =y - el &
Supergroup of the south Hearne craton in northeast ] :f“;‘::gr'l;if”e'a"d’ e Ene thrusting : Carbonate rocks O aeon e i il 3;%%% i
Saskatchewan. These sequences record rifting, basin opening = b S e D Em e i e 217 Hurwitz gabbro - , : | Formation [y TUTRARAITR  Syomioe cosoe: il chirmel e baccis v aone. | & St B s
) ) , , % ca 92 Ga egional unconro ty Lower: 2.45 - 2_11 Ga super-contlnent breakup : Mudrocks (deep) Ameto Formation Eieb:vwa:za-base -”.uds:ﬁc.une and siltstone; shoaling-upward f"';_ r . ‘1“-‘ ‘W
and baSIn Closure dur’ng the breakup Of Kenorland and the 0.35 = E‘ M: 2.1?7-1.9 Gabrlft:(ng tobcontinental (intracratonic continental, f|uvia|, eo"an, . TP —— Eﬁ:j?ﬂ:ﬁ:g:&?:ﬁ:mbiI%Efﬂtfamﬂp— % | K | L
. i assive margin to back-arc basin : : : . . L - 5
assembly Of Laurent'a' -g -g .Fi ca. 2.08 Ga fgp porphyry Needle Falls Gp --? perlgIaCIaI and IaCUStrlneISha"ow Water) LOWET Arkose * qtz arenlte E | |E m:l:::omc:bu ‘_-_H-F—:‘_-—J 2““%?::m:f:i:_':::i%:;lza_ ave ripples. Vast, shallow g ‘ . | . s ik
Z .| S < : Tl e 2.45 Kaminak dyke swarm ------ Hurwitz Group (shallow) s |5 e A e e - | Previous exploration: o 1
: : : i = i [S[ vauee e ey e s | 8 - - A
In Manitoba, the cover sequence consists of a thick succession 0.25 g Conglomerate, S | XL vemer i s o i st | g | el ES e D) (i) ) (s
i s i . 2 6 10 \ arkose + rhythmic | SEEED A e e e e | S| Great Island Domain (Au, base metals) q’ ;!ﬁ' 2
of quartzite, arkose, calc-silicate, psammite, semipelite and 2075, 235 e " T Padel BRI i o e | - ﬁ ﬁl %
pelite (from base to top), which is intruded by younger, | FOGOET) oo omane s s v s passononws | | Recent/ongoing exploration: | A ‘g‘ ﬁ
Paleoproterozoic, granitoid plutons, and was deposited as a * BbiPhiagei(Ma) e o . . Conglomerate + Noomut  [EEEED  uinil st whatsccarc e oo a3 M - S
.p . J g p J ) p . data-point error ellipses are 2 Nejanlllnl Lake, Nejanlllnl GranUIlte Domaln arkose (ﬂUV|aI) F t a.f_erﬂm.Laéalbedsof‘polyrjuctuccong:lomerate.ainsc. o ‘ ?
passive-margin sequence along the rifted southeast margin of Y
the Hearne craton, and/or within restricted extensional sub- 06 | 96-06-816-1 Putahow Lake ’ ‘
. . . . . P 't data-point error ellipses are
basins inboard from the craton margin. U-Pb detrital zircon age Sammee S — From: Yeo and Delaney, 2007, GSC Bulletin 588
data presented here are comparable to similar rocks from both N | Semipeliimetagreywacke Wollaston Group stratiaraph Wollsston | | 21| | L egionalsyntheses | o Far-north exploration:
. . . DT i : ; ; 0.38 | , upberarou = revious regional syntheses -
the Hurwitz Group in Nunavut and the Wollaston Supergroup in = Mgg“;g:g;?cg?rfgge;;ﬁ sopraims LAMCCPIS U zircon [ grapny _Supergroh ——7  Calosilcate rocks cliallenges
Saskatchewan. £ S ithology | oomain’ | “vaman | | § | | st | Seon | ot [Shoa | Toner|Soomee| ] Marble Dredge and Pehrsson, 2006
-Q § 0% 1 moderate amount of - 'f' - - - 0 Calc-silicate Hidden Bay — ( 5})? gsg o 4 M Calc-silicate-bearing arkose RemOt_e . . . GSC OF5320
. . T & 04 e ey small, suphedral Slmpll led subdivisions: ook marl | o | Assemblae 8y |ae| ey l— « Extensive surficial deposits
| 3 b(g:!?n;ﬁgse S Eomation | Formation % < Conglomerate o 0
For example, quartzite samples f_rom exposures in t{we Nejanilini S £ o Western Wollaston Domain Eastern Wollaston Domain S| O <1% outcrop exposure
and Kasmere lakes areas of Manitoba are characterized by Two successive passive margin sequences? i lf | Frr ] Adose P(Inc:udlng Sh?relc;nsSé )
predominantly ca. 2.7 Ga zircons, with fewer zircons as young 03 | g 032 %% Basea o tis prtiminary ircon age data Upper sequence not developed or preserved oo e, calesil ) LIHE = endeoness ggg%g; STSTROn DECoe
. . . . = the sediment age should be younger than ca. 1855 Ma ° 1$i <ihi AL‘:’{?;@ Bl;frifﬂgaz;:.ke p % 2 _g Tl sammonelite and psammite
as ca. 2.5 Ga, which is comparable to quartzite in the Lower 1400 2 T LG LI Co or:"t'c m:r e’l;:lc Slklcate’ artose hist " S RE ARE: enmepelie e « Minimal previous exploration
. 3 a)=2. . ' ' » Conglomerate, pebble arkose, musc schis psammopele g =le|l " |E=7  crd-sil psammopelite & psammite ) et
Hurwitz Group and/or the lower-most Wollaston Supergroup. 4 /j 3|2 77 SN L L L SNEIR-AI ) [P AMILE : ; | o ol Bl L 8 ro-Slpesmmopelie & peemt - Requires use of indirect
- - - - 0.2 1 ! 1 ! 1 i Q 4.6 5.0 54 5.8 6.2 6.6 7.0 7.4 ° H ilimt 1 1 . e . . ot & pelite Formation T Lake £ 8“8 é _:::::: Gar pelite & psammopelite .
Variable amounts of Mesoarchean zircon detritus in the ; : © o) Mﬂ nﬂt\ 5|2 207pp 255 L':L’;E’a'l":tggedtsi:'gf;:f:f Successions + Thick, Fgr siliciclastic rocks incl. turbiditic < —{_ e TR B R = detection methods
j ' M1 < ' wi . deposits (arkosic psammite to pelite, arkosic i i me poerrr I FIE ol | B B Coroonpelte & peammopelie * il geochemistry
quartzites reflects the PSS and degree O_f recy CI’PQ Of _ 207pp />3y o e a0 (pelitic to psammitic gneisses, in part gnzisses)( P P et | § s | 133 1T —]  Goh argilite & wacke - indicator mineral surveys
Hearne prOto-crUSt that ’S Iargely preserved ’n the Ne.lanllln' 207Pb/206Pb age (Ma) 0.7 data-point error ellipses are 2 g — Ca|Cal'eOUS) QuartZIte psammlte amph|b0|lte ps;’j’f’fg‘fpﬂi“e 2 GFC‘?;E;&S:C % % = S g € R Quartzite & psammopelite ¢ geophySICaI Surveys
: : ' : ’ ata-point error ellipses are . — © ¢ y y Calo-silicate Karin Lake N é L E % e | K
GranUIlte DOmaln. Psammlte Samples from ManltOba S fal' north, 0.7 - t ! . 96-05-2013 Nejanilini Lake 5 g ¢ Graphltlc pelltlc gnelsses, S|I|cate fac. IF ngm . . I H rDCkS&mar,blc Formation Lf; & g = J Conglomerate, arkose, * volcanic rocks
. . . - : — s » Graphitic psammite to pelite, silicate fac. IF e el : il e
in comparison, have abundant ca. 1.9-2.1 Ga, minor 2.3-2.4 and 96.06.782.1 Kasmere Lake Quartzite o = ——1 Basement comples
" 5 = 5 [ (@] Gar-Opx-Gph- s
variable 2.6 and 2.7 Ga detrital zircons like those from the upper Quartzite , % |y o S Detrital zircon U-Pb ages in quartzite 2.69-2.86 Ga (1816 Ma mazt), Geochronology (superscrints)
— o e . Quartzite & Souter Lake £ Yy (su i )
Hurwitz Group in the central Hearne craton of Nunavut. 6 | LA-MC-ICPMS U-Pb zircon g N in pelitic gneiss 2.55-2.79 Ga, (1814 Ma mzt) (Annesley et al., 1992) e e e e e e B - * 420 archival (1977-1980) samples
£ o upper sequence 1.88-1.92 Ga (Tran, 2001) o Sy | | 08| | | 5 fneean | |55 |38] [3%] - 3587 Wi (SHRIMP detital srcons * <2 um size-fraction of surficial tills
' ' imi j > £ oo 2 > <1.86 Ga cl f sedimentary basins, empl 1t of intrusive rock t of thrusting | =~ e |[E[5E" o | ] [4f] ] 207 22 a w-pbzioon) * As,Co,Cu,CrFe,Mo,Min,Ni,Fb,U.zn
Thls data IS also Slmllar to the Wol’aston Supergroup Sed'ments g «N’\ - a closure or seaimen ary aSInS, emp acement or Intrusive rocC S, onset o rus |ng Grovp | Growp | ] ] unit || & | Group 2744-2566 Ma (U-Pb zircon)
. " . oy N
in northeast Saskatchewan, which, in addition, have abundant re = . 2.8-29  <1.86 Hurwite G ol H 5 _
1.90-1.88 Ga detrital and younger (metamorphic) zircons S . S 4 2 urwitz aroup, central nearne aomain S Northern Manitoba | | . .
- : e er oean a2 ; ) S o = T n=47, ] Northern Manitoba psammites are likeUpper Hurwitz Group, and
Based On S’m’Iar’t’eS ’n I’thOIog’eS, provenance and N g % C<D 3.0 <2.50 from Rainbird, Davis, Pehrsson (GSC Ottawa) "E 0:004: | 95-105% conc. | sg have some Of the abundant 1.90'1.88 Ga Zircons the WO||aSt0n Orogenic gold
g - - 2 o® 2 003 | : : o i
depositional age constraints, the new data from Manitoba = X i N E _ - g v 1 - Kasmere Lake area | Sediments have. _
5 3 S 3.0 2.58 Kiyuk Group o R = ~2.0 - Exploration parameters:
: : | i & oon Hiky | i z psammite Sedi t : -
suggest that at least portions of the Hurwitz and Wollaston B g _ 9 | 2931 ~2.6? = Wl : -5 ediment provenance: :
) : g B [ it e - B0 Es | = Tavani oote X A et D, 8 2.7, 2.6, 2.3-2.4 and 1.9-2.0 Ga zircon detritus * Accretionary orogens
sequences are likely equivalent, and that these ca. 2.45-1.90 Ga S E: Nd (2.70 Ga) = 0.6 l! \,r nL Z | 3032 266 5270 vant - 2221 maxage: ¥ 2 S S ETEErE R G B e
. = 0.2 : : - L i "V, VY, . - 5 0.006 - . a: . 95-105% conc. [ . :'-? 2 i I .
cover sequences have formed contemporaneously and in a sl . . . . . g 4 g 12 o, ,“m{.um..}. ,,,,, Formation Bl RS el ~26 Longevity of basins: Mo
o . . 0.0 | - 3 - Major shear zones
similar or related tectonic setting over hundreds of kilometres e e e e 20751 235 P Em o Emm o @m O Ducker Formation <l 23 C 22:2.3 up to 340 My for Lower Hurwitz Group (<2.45>2.11 Ga) o
: _ : g i, GG wo om0 om0 om0 ow Pb/4>°U 207pb%Pb age (Ma) coor ] S [ s W (Possible considering maturity of sediments) » Chemical/structural traps
including northern Manitoba. Pb/~"U PbI™"Pb age (Ma) J § Watterson e oom 1 { S g F RS S . -
o _ i max.age NS oo, |3 *""Pb**Pb age (Ma) Iming of Initial ritting/age or base of sequence:
O | Formation o NI b e ' max. depositional ages for northern Manitoba quartzites ~2.50-2.54 Ga :
—— U-Pb Ace Dating Teohm g ] %u }]’ B o8 o Kasmere Lake area Iron formation hosted Au
etrital Zircon U- ge Dating Technique P 2 Ameto Happotiyik £ oo h , 2h > ~ &9 psammite : oniling i Great Island Domain
Vodified f R Using Laser-Ablation Multi-Collector ICP-MS ! ":él FOI‘TaE(:_;I ‘ 9.00 J — Mbﬁﬂxl e e e % 17 i KasmereLake quartZIte x N Nejanlllnl Lake quartZIte i
odified from Rob Rainbird, oot awkn) S = =37, = 8 T4 2 3
Geological Survey of Canada, 2005 - A D Fuklilous Les :E E‘é b b/;; ol : J 95-105% cone. e &) ~26 g™ 3 z 5
—— S| Maguse % el L 2 % % E -§. § §-
2006 mapping NPad'eitF:rmaﬁ:" <—\“§§§§ i B ]li I B - J\/ N 1: % : E Volcanic-hosted Eppler Lake project
e o 5 |L Q‘;ggn“conc.:; LIS J\,’J\ e = = = Western Warrior Res. Inc.
Kasmere Lake 2005 mapping S ‘ Tkm Sl 1 B PRSI e 'TEEEE RN EEEE T EEEEEEER massive sulphide
o are Ennedai- sl e - A 2 PP EREEEES B EEEE S S B RS S _
Nejanilini Lake Rankin GB o 1 L H 2 8 Northern Manitoba quartzites are from older sedimentary sequences, Exploration parameters: Hudson
(Aspler et al. 2001) 3:333; g Ei ey wmﬂw wé“‘ i.e. like Lower Hurwitz Group and/or lower-most Wollaston Group. » Subaqueous bimodal Bay
= £ =8 8 E = 3 & = volcanic rocks
Davis etal. 2005  Age (Ma) .
e Ar k-arc volcani
. Standard and_sample zircons mounted Se;{ggg arc voicanic
Hand-picked zircon crystals and polished in epoxy The VerdICt - WO"aStOn and/or HlII'WItZ GrOup o Subaqueous rift
- - Wollaston Domain in Manitoba:
rocks in northern Manitoba? _ e e ellers (T Fecell meen T e, sequences Au-rich VHMS?
_ _ Uranium Great Island Domain
panmey 2003 sampling The lower Hurwitz Group comprises four conformable Exoloratt ore: (3.36 g/t Au in massive to
| formations >2.11 Ga that contain detrital zircons dominantly ; ;'gs‘:_r;(')‘;gnﬁsfilrig%::ib semi-massive sulphide)
o1 Y >2.5 Ga. Equivalent formations of the Wollaston Supergroup basins
Zircon crystals with laser pits lé:i\'&?rgii’[r)r/]g;é-\tﬁeﬁs Egﬁfﬂiﬂﬁﬁto’\ﬁgfggk% may be preserved in rift and paSS|Ve margin Sequences below * Graphltlc metapelites in - -
the Daly Lake Group along the eastern margin of the Wollaston basement Magmatic Ni-Cu-PGMs odiied afior Corvigam, 2003
* Domain (e.g. quartzite-arkose in Kasmere Lake area, MB). * Regional basement faults Exploration parameters:
. ) 3 ' * Rift-related ultramafic-
Regional Geolo 2004 sampling . . . . .
g g_y The upper Hurwitz Group comprises three formations that mafic magmatism CsB
The southeast margin of the Hearne contain abundant 2.4-1.9 Ga detrital zircons as well as Archean Soydor Lk + Platform/rift sequences ?
Lithotectonic elements craton has been regionally subdivided ones. The 2.11-1.9 Ga hiatus between the lower and upper TNB
of the Trans-Hudson Orogen- into S'X geOIog’cal domains: the ] 0.64 data-point eror elipses are 2 Hurwitz groups may be correlative with a hiatus between rift- Ultramafic intrusions
Hearne craton region Hearne craton Mudjatik, Peter Lake (present only in - 96-04-SR1 south of Seal River Quartz-arenite, _ _ passive margin development and onset of Daly Lake Group Great Island & Wollaston(?)
- Saskatchewan), Wollaston, Seal River og0  Quartz arentte south of Seal River Churchill quartzite dimentation in the Wollaston Supergroup. Th r Hurwit domains
¢ Ennadai Block , , . | : sedimentation i e Wollaston Supergroup. The upper Hurwitz 5
Great Island and Nejanilini domains. Lo | LAMC-ICPMS U-Pb zircon Wa_thaman- _ and I_Daly Lgke groups are both char_acterlzed by broad 6"”@%%%}; =" .
& The domains are distinguished by their Chipewyan Domain stratigraphic regression-transgression cycles and may thus e | 2t Y
o i > 052 F represent coeval sequences that formed over nearly 1000 km N el T [ epe . . .
- hicvpiatidles y el ] o e s tntrusion-associated polymetailic
60’_{Nunavut,” T j j | : s T+,ns-( S\ ) - Ui 5 Brochet _
i P t_h— A %L structur al tr endS 7’-he Nejanilini g - o Alberta D are. o Manitoba \\\“‘f: O inddstics™" Exploratlon parameters: http://gsc.nrcan.gc.ca/mindep/synth_depliocg/index_e.php
15-Puta o 3 - © ) : : : ‘  hi : - Late-orogenic granitoid
3z g)a J o J = =z :/lgsc.nrcan.gc.ca/mindep/syn ep/uranium/index_e. R t Its: highest out I f e 10CG deposit Phanerozoic cover rac ks
P o g Domain is presently thought to consist R 0s ) : e northern Manitoba )a:Loew Pl rcan g camindepisyn,_dephraniumince_h 05 a0 1505, o potars rom - Tio 0505 magmatism e @] B
Arabesca /15 g o s s ©f o / : : > e lower ngrwitz and relics of pre-Daly Lake groups and 2) the Sediment-hosted * Infracratonio rifs, continental fo
Basin ‘:Q </ y the Hearne craton, which consists €, Z £2.03.01 Churchill e s FI)_ . y group Survey by : magmatic arcs 3 ehean o
& N g Island Qg mainly of granitoid gneiss of 036 z < | Quartzite arenite upper furwitz and the Daly Lake groups. base metals ° gruifal f/alLJJIt SI)EISIQGATSC S A
: g ~ - - i : ° - +/-
\\‘z”\o Vg = @ amphibolite and granulite metamorphic 0.32 N X L LA-MC-ICPMS U-Pb zircon P N Exploration parameters: o , AMOOILSILAS | TR s S S
o ; i i 8 10 12 14 PN . . ) :
| N !, Athaman-Chipewyan | Paleozoic grade. The ort{')ogne_lss contains o6 | K R Modifid from Rob Rainbird Platform/rift sequences Syl (e e
%% & ; Magmatic Arc enCIaveS Of m’gmatlzed supracrUStal 207PbI235U 02500 26'00 27'00 ;oo 29'00 30'00 31'00 oo: .’ 4 Geological Survey of Canada, 2005 ) ReStrICted rlft-baSInS ManitOba,s Far North
oS Southern Indian rocks and is intruded by younger, %pb/™Pb age (Ma) S . 4"t% " olgn IneEinen;
< . 7z . 5 I E N . c . .
CeL | %/\/\ Trans-Hudson Orogen L presumably Paleoproterozoic plutons. mﬁ | i ’: ~: Exhalative activity
102° 0 100 P P P < o . gEEmuE
" kilometres Ortl_wgnelss OprSS'bIe Archean ageIs N o4l %" " ’0‘ » Regional heavy mineral sampling
typically composed of hypersthene- : 3 < /& 2 : Good potential in + Significant numbers of gahnite grains see Mumin and Corriveau (MGS 2004 R of A)
Hurwitz Group c(;ﬁtrwlzaer;,ir?tlsﬁgie:r,]sabundant - SJgra;(:rslzz?;:il ggokusp bearing granOdiorite fo monzogranite 03 | ;é’- .’Q = Wollaston & G:reat * BHT or SHMS prospectivity for IOCG potential of Manitoba’s north
Wollaston Group Paragneiss, uncertain age G q (opdalite to monZOCharnOCkite)’ WhiCh I % Island domains
’ ranitoid intrusions - - <
e et i o shows varying degrees of alkali 0 . . . M m
Archean, undivided - u Juvenile Paleo- . . . '
’ quartz diorite roterozoic rock metasomatism and contains widel 0 10 i [ - - J -
proterozele ek ; ; . Al o7 3 The Bottom Lines: Manitoba’s Far North hosts a Paleoproterozoic cover sequence coeval to
Shear zone scattered, discontinuous inclusions of Pb/*>°U

e s el e ey “PLIPD age (Me) parts of the Wollaston and Hurwitz groups that, together with its basement and younger intrusions, MMObﬂ
mafic gneiss. is underexplored but has excellent potential for U, Au, 10CG, base metal and diamond deposits.




