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DESCRIPTIVE NOTES PLUTONIC ROCKS OF THE EAST UCHI SUBPROVINCE REFERENCES Stone, D. The Svdney Lake faul o § Manitoba: Ganada: PHD thesis. U . 940 92°0 This map uses codes that are to be read from right to left. An example is given below. (Ma) Range Volcanic o] ocen) quartzite ~  (marine) ~ Plutenic  Plutonic  Plutonig
i i 1981: e ney Lake fault zone in Ontario and Manitoba; Canada; thesis, University of Toronto, 30’ ' ! ' : i i ite: -biotite- - j 7 i . . . A . roc| (continental)
MeSO.aTChean Synvolcanic Plutonic RQ(:'ka o . . . - Torontg On)t’ario 146p. ty 15 94°00’ 45 30’ 15° 93°00" 45" 30" 15 Format of legend code from the RIGHT: Feg6sm Metased’_mentary m’gma_t't_e gar "et biotite-feldspar-quartz gneiss, generally metatexite with Ycf75fv Felsic volcanic rocks: including ignimbritic rhyolite flows dated at ca. 2742 Ma (U-Pb #60). Fault, FAUIEZOMB. - . - . « « o v s o xn v s h e s s e e s s s — ———
INTRODUCTION Plutonic rocks of Mesoarchean age are typically synvolcanic intrusive rocks of mafic to ultramafic composition. . ’ ’ . L @ @ 10-70% interbanded granitoid mobilizate.
Extensive, variably altered, serpentinized peridotite + pyroxenite and gabbroic to dioritic intrusions that mainly cut the Aridrwe;: Ay Hugon, B.; Dusschigr; M., Corlu; F; and Laviges; M.l 1998: Precambrian geology of the Berens River area, northwest Ontario; Ontario Geological Survey, Open U-Pb Rock type, Assemblage (Formation) Crystallization/ (Monazite| Titanite | Ref. L I I Anticline (upright, overturned)
This 1:250 000 compilation map is one of a series assembled as part of the Western Superior NATMAP project (Figure lower to middle Balmer assemblage have flat- to LREE-depleted profiles, suggesting an affinity to upper Balmer 1986: The anatomy of a gold-bearing greenstone belt: Red Lake, northwestern Ontario, Canada. Proceedings of File Report 5963, 116 p. # Depositional Age ﬁle ‘Rﬁ!e 51°30" ! | ' = 51°30' Xbm59fyv : ) . o B T e ° 544
1). It synthesizes new mapping, geochronological and geochemical information for the East Uchi map area (Figure 2) komatiite, komatiitic basalt, and basalt. Ultramafic intrusive rocks that cut the pre-2940 Ma Ball assemblage in western Gold '86 Symposium, Toronto, September 1986, 3-22. s D. Atki B.T. and Foaal. R (Ma) (Ma) (Ma) s 3 = s T T L . . . . Ycf35iv Intermediate volcanic rocks of andesitic composition. Syncline (upright) o8
acquired during the course of the project with existing reconnaissance and detailed sources (Figure 3). On the map Red Lake are compositionally similar to the Balmer plutonic suite in terms of mineralogy and major element chemistry, Atkinson, B.T.. Parker. J.R.. and Storey, C.C tone; D, Al mson,. % Ly AN oga S . . o _ — _ - \ i ' @ @ L. 4 Chert-magnetite ironstone: banded, thinly bedded to thickly laminated chert-magnetite yncine (Uprigng . . . . . . . ..o —*— E.ﬁ 3
face, an alphanumeric code is used to identify units and provide information on age, assemblage name, and tectonic but are geochemically distinguished by their flat to LREE-enriched profiles with primitive mantle-normalized Ban, Bl 3 ey B orey, bt . o . . . 1993: Precambrian Geology, Pipestone Bay; Ontario Geological Survey, Preliminary Map P.3223, scale 1:50 1 megacrystic granodiorite, Olive Lake 2722+2 1 S \ Gbesgr oy 2 p hS et @ " o y : . . . . Feqa6if ironstone, Bruce Lake where refolded chert-magnetite ironstone has been tectonically i g g
affinity. Colour is used on the map face to group rock units into eight basic subdivisions and to identify broad age Th/Nb > 2. Quartz gabbro intrusive into Balmer strata at the Red Lake Mine, has an age of 2870 + 15 Ma (U-Pb #43; 1990: Red Lake Resident Geologist's District 1990; in Report of Activities 1990, Resident Geologists, Ontario 000. 2 biotite tonalite, Douglas Lake 2734 + 2 1 . Gbebgr . & Lake The Ilth°|°gy code (fV) identifies the dominant rock type Inmap units. See Ilth°|09y listto I'Ight eg I . . . : . sope . . . : 5 . LITOAMTBNT = « « o« s vocomov o v m o & v o o s % B G e A e R N e ¢ e e g N = 1000 - unsubdivided Protsrozoic -

4 : hoke : : S ! ; ; : 2 Geological Survey, Miscsllaneous Paper 152, p.31-66. : g + o = Uus2am ® : More detail on lithologic constituents is contained in the unit descriptors in the Legend. thickened, resulting in mineable reserves (past-producing Griffith Mine). Mafic volcanic rocks: massive to pillowed calc-alkaline. o 9
groupings (see Figure 4 colour chart of age and rock subdivisions). Generally, darker colours represent older rock Table 1), suggesting affinity with Trout Bay or Woman assemblages. A number of gabbroic bedies cut clastic rocks of g Y, p . P Stott. G.M 3 Douaias Cresk eoiclastic_Trouf Ba 2848 2 NungesseN® l Gbot S Yerrsty g P g ] . . E 8 1 | | | | | | | | | | | |
units. Ages are based on U-Pb zircon dates at spot localities, extrapolated through lithological, geochemical or the ca. 2.9 Ga Slate Bay assemblage and show depleted REE profiles, consistent with Trout Bay affinity. Gabbroic Atkinson. B.T. 19;7’ . .Th Bnerhr Pl i B tone Belts (od. M.J. de Wit and L. Ashwal), p.480_507 2 == .g e p = It, —r y ca. S 5 3 .% 8 * ~{ eogr Q . Thn12gd ® - Iron-formation, typically <1mthick . . . . ... ... ... ... ... ........ E g g .
geophysical means (Geophysical Data Centre, Geological Survey of Canada). Designation of supracrustal rocks into dykes and sills occur throughout the western Birch-Uchi belt. Geochronological studies indicate that there are at least y Sl . . . . . . : e Superior Province, Canada; /n Greenstone Belts (ed. M.J. de Wit and L. wal), p.480-507, elsic dyke cutling basalt, /rout Bay ca. S * < \ o° i The age code (59) indicates the age of the unit, inferred from U-Pb zircon dates of individual . . . - ST ; i i . ) ) . o x s
assemblages (see Figure 2) is based principally on rock type, depositional age, and geochemical and geophysical five generations of mafic intrusions ranging from older than 2840 to 2700 Ma, however, consistent chemical or textural 1983 Pracambrian geology of Heyson Township: Ontario Geological Survey, Preliminary Map Series, Map P- Claredon Press, Oxford. 5 High Grade Lake dacite tuff, Trout Bay ca. 2853 ) . -p ; ==, \ \ samples. In areas with abundant geochronology, a unit can be assigned an age within a 5 Feg6wk Fine-grained clastic rocks and siliclastics: biotite-quartz-plagioclase wacke (<10% granitic Mafic volcanic rocks: lower massive to pillowed tholeiitic basalt; locally variolitic. Mesoarchean-Neoarchean angular unconformity . . . . . . . .. . .. ... ... .. = E 1600
characteristics, following the approach outlined in Geology of Ontario (Williams et al., 1992; OGS, 1992a,b,c). attributes on which to correlate these mafic rocks are not evident. 3197, scale 1:12000. Stoif. .M. and Eariu, F B hyolftic lapili tuf, Ball TR PCE X 3 )\ < = & & B N million year interval (code numbers 63—76), whereas other units of less certain age may be mobilizate) and associated chert-magnetite ironstone. °
Plutonic suites are the equivalent of supracrustal assemblages in this hierarchy, with designations based on 1999: Precambrian Geology: Medicine Stone Lake area; Ontario Geological Survey, Preliminary Map Series, 7 o : : i Tbe12ti ¥ * (PTan _ : ; o
iiasalcis (1. B, homblantls muRaite berring sullex). Fomiss e eanuoH M), e strortors Trout Lake olutonic su Map P.3397, soale 130 000. g ¥ s 1991:  Uchi Subprovince; in Geology of Ontario, Ontario Geological Survey, Special Volume 4, Part 1, 7 quartz phyric rhyolite flow, Ball 2925.4 +3.4/-2.9 3 2 S X of34m gg:S"t:z?igﬂt‘)’22’;2;:2‘8':;:dmg'r;ﬁgﬁﬁ),’:ig?]?eﬂ'Y'l(_:tg;rosgy?;g%ﬁ;g 7)ageintervals. See NESCYPN ARCONIIIY < = - <= s wcmscmscmimsrmncmowas o s - 5
{e.g. gneissic suite) (Stone, 1998). The tectonic affinity of a supracrustal assemblage or plutonic rack suite (see rou @plulonic:suile ) . B o . 145-236. 8 Bow Narrows quartzite, Slafe Bay < ca. 2904 2 S \\hJ ¥ Khn71 g = — @ ' ' Conglomerate: polymictic pebble conglomerate e.g., near Madsen (Red Lake) where fragmental Heyson sequence (Red Lake) ca. 2739 Ma Stratigraphic vounaing derived from pillow shapes g
abbreviated tectonic affinity criteria listed in the legend key) may be assigned on the basis of its lithological character, The oldest known granitoid rocks in this part of the Uchi Subprovince are tonalitic rocks of the Trout Lake plutonic suite Atkinson, B.T. and Stone, D. Stott, G.M S.V.. and Sanborn. M 5 Iagioclase-phvic mafic dvke. Rowan Lake 5 *é Gbebgr @Z) L, @ . . . . Feg6co rocks historically considered correlative with the Au-bearing Austin tuff contain detritus dated at graphic younging p PES . . .. 2500
whole-rock geochemical classification and isctopic (Sm-Nd, U-Pb) signature, as summarized in Figure 3. that range from ca. 2860 Ma to 2805 Ma (U-Pb #49, #52, #53, #55; Table 1), with the majority of the batholith at ca. 1993:  Precambrian Geology, Red Lake Area. Ontario Geological Survey of Ontario, Preliminary Map P3227, ott, G.M., Kay, S.V., om, M. _ _ plaglaclase-phy yke, 2705+8 | 4 : L \ S L - OSSR S, TS Yohamy < The tectonostratigraphic assemblage name (bm) for supracrustal units or suite name for = y g g Ausun i : Intermediate volcanic rocks: andesitic to dacitic calc-alkaline flows, commonly o ) ) o )

Locations of samples used for magmatic or detrital U-Pb zircon dating and for Nd isotopic analysis are shown on 2840 Ma. This batholith, situated between the Red Lake and Birch-Uchi belts, is intrusive into the Balmer assemblage scale 1:50 000. 1987a: Precan_lbrlan geolagy of the Lake St. Joseph area, west half; Ontario Geological Survey, Map P.3050, 10 dacite tuff, Confederation (McNeely) ca. 2742 2 Gbe69ra Y, 7 Tef12] 3 3> plutonic rocks identifies packages of stratigraphically or magmatically related lithologic units 2 9:9 G.a, 2.92 Ga, 2-8.5 Ga, 2-45.631 2. 72_ .Ga with youngest detrital zircons at 2700 + 6 Ma Ycf74iv plagloclase-phyric, possibly correlative with the Eamgey sequence of the Birch-Uchl belt. Stratigraphic younging derived from graded beds (pyroclastic, epiclastic, clastic) . . . . . . . . . ..
the map face and listed in Tables 1 and 2, respectively. This map incorporates interpretation of the magmatic and and may represent the plutonic equivalent of the Woman and/or Trout Bay assemblages. Enclaves of gneissic tonalite Eamkis AR scale 1'50_000' . . 11 granodiorite, Killala-Baird batholith 2704 +1.5 ca.2704 | 4 S \\ Khn6tn - o s Q of similar age. See list of assemblages and suite names to right. Indicating late-orogenic (molassic) deposition. ’
depositional ages of many different rock types from selectively located samples. Consequently, the ages assigned to within the interior of the batholith are poorly dated (U-Pb #50; Table 1), but yield model ages of ca. 2.97-3.0 Ga (Sm-Nd eakhouse, G.F. ] o o ] . ] 1987b:  Precambrian geology of the Lake St. Joseph area, east half; Ontario Geological Survey, Map P.3051, 12 Srohvritic quariz diorite. Red Crest siock 2729+ 15 272523 | & n B I y 5 0 N —~QGEKE: % Sample site for U-Pb age determination with reference to Table 1 (number1to79) . . . . . .. .. T unsubdivided Neoarchoan -
large areas of the map have been inferred from along-strike lithological correlation, similarity to dated plutons, or #112, #115; Table 2), consistent with Balmer age. Homogeneous, foliated tonalite to granodiorite typically yields initial 1989: Geology of the western Birch Lake area, Kenora District, Patricia Portion; Ontario Geological Survey, Open scale 1:50 000. porphyritic 9 - : =R ) v N AINBRIZE LA Tot121t « ; (4 The tectonic affinity (X) describes the environment of deposition or crystallization of amap o _______ inferred unconformity - - - - - - - - -~ —— - - - - -~ ——————— - . . . . . 10
crosscutting relationships between various rock types. Where there is a high level of confidence about the age, a small €ng values of +110+3 (Sm-Nd #114, #116, #117, #119; Table 2) indicating derivation from a juvenile magmatic File Report 5700, 106p. accom. by maps P.3117 (north) and P.3118 (south). Thomason. FH 13 potassic monzogranite, Hammell Lake pluton 27172 | 5 2 . \ £ S \ ﬂ 5 __sssgsc N \ y = unit based on all available lithologic and geochemical information. See tectonic affinity list Zcf74th Mafic volcanic rocks: massive to pillowed tholeiitic basalt, locally plagiociase phyric. Sample site for Nd isotopic determination with reference to Table 2 (number 80 to 147) | | | | | | | | N
age range has been assigned to the rock unit, whereas with greater uncertainty, the assigned age range is broader. As source(s), supporting crustal growth at a juvenile continental margin from 2860 to 2800 Ma. 1991: Winnipeg River Subprovince; in Geology of Ontario, Ontario Geological Survey, Special Volume 4, Part 1, ompaon, F=H. ] ] , , ) 14 dacite lapilli tuff, Confederation (McNeely) ca. 2742 2 A3 “ \ > 4 ‘ o ,@ J toright. i i
well as indicating the confidence level, the width of the age range also serves to identify units and areas where the 279-301. 2003: A new metamorphic framework for gold in the Red Lake camp; Ontario Geological Survey, Open File 15 HrehcdibHiE dyks, Creak Zons, SErat0isen T 5 & 2 \ Gbeb 7 g BAT > g Post-volcanic plutonic rocks . . » . o )
sta(;t::| o: knomtl!edglce is Ietzs_ r?rl‘)ust. A g;ot:thror;‘ologif:a!rsglmr;ary illustrating the age of major depositional, intrusive, NEOARCHEAN SYNVOLCANIC PLUTONIC ROCKS Beakhouse, G.P., Mainville, M.C., and Wilson, M.E. Report 6122. o aniiorysial Wi hanging -wa" s C-onfedemﬁon ieNaaT T . 2 P 5 . E" \ > gr RS & Jci 6, ¢ o Granodioritetmonzogranite: massive to weakly foliated, relatively unaltered and unrecrystallized FeISI.c Yolcamc rt?(.:ks: rhyolitic rocks of tholeiitic (type FHi) affinity (f_la.t to .LREE-enrlched);
an T:;E:p";:ae;v:;s;:ts fhme?rzh::nls;io?t‘:;r;lgf ?)a: o.f the Uchi Subprovincs, which exposes two significant Confederation plutonic suite 1994: Geology of the Casummit Lake area, Kenora District (Patricia Portion); Ontario Geological Survey, Open Thurston, P.C. 17 Via ds,en oowerline conglomerats, Huston <ca 2; 26 2 < & \ Tbhe12tn % ' A ) l#‘f;:j}k i Gbe66gd biotite granodioritexmonzogranitetquartz monzonite, commonly with megacrysts of K-feldspar Zcf74tv cons:stln.g of rhyolitic flows that may be.quartz:phync and Ioc'ally exhibit primary lobate 2600 | | | | | | | | | | | |
greenstone belts and intervening granitoid rocks. In the west, the Red Lake greens’tone belt preserves a 300 m.y. A small volume of plutonic rocks is known to correlate with the extensive Confederation volcanic assemblage. In the Fils Rapoit 5881, 106p. acaom. iy thap PE2AS. 1985: Physical volcanology and stratigraphy of the Confederation Lake area; District of Kenora (Patricia 18 spherulitic felsic flow. He s,on 2746 :1-36/ 17 2 \ ¢ sats ] : - > & 810 G LY DK QYARINS DAGIMATES QUKSS Incluibs tis Main pHaza.of theca: 2607 MeCat lsiand SEMGHIES; KESCTOySl CITULF DR AssRalfIna Gacbro Siis,
record of magmatic and sedimentary activity from ca. 3.0 to 2.7 Ga, with evidence of multiple episodes of intense Red Lake belt, the ca. 2.75 Ga Rahill dyke (U-Pb #32; Table 1) and ca. 2742 +3/-2 Ma Brewis (or Balmer Lake) Beakhouse, G.P., Heaman, L.M., and Creager, R.A. portion) Ontario Geological Survey Report 236, 117 pp. X i p't P "] d}; S5EED 83? - T TSR B - o Y E ¥k I - sstize” © 511200 ; 121t o pluton (U-Pb #48) at Ranger Lake. Intermediate volcanic rocks: massive and pyroclastic rocks of tholeiitic affinity, generally dacitic o
i ; ; ineralizati . _Barri I . i i i i ionshi iorite dyke, Madsen headframe J : S 3 S = AL 3 4 8 4 3 \ i iti illi i . g
ztydrlothermal alteration, deformation, metamqrphlsm _and gold mineralization gAndreyvs et aI_., _1986, Sanborn Barr!e porphyry (U-Pb #45; Table 1) cut Ba_lmer strata, supporting astratlgraphlq,_ rather t_han tectonic, re_Iatlonsh_lp b_etwegn 1999: Geochemical and U-Pb zircon geochronological constrants on the development of a Late Archean Thurston, P.C. and Fryer, B.J. y i : inher T P \ \ Gski2gd o . o RSHabuX s Shel¥ Yza g . Uus. e { ’ PRINGPOLE Zcf74it fo andesitic flows, tuff, lapilli tuff and pyroclastic tuff; flows may be pillowed and z
al., 2000, 2001). In the northeast, the Birch-Uchi greenstone belt contains units of similar age range but is these assemblages. The Howey diorite, although undated, has a tholeiitic affinity that is consistent with it being T i . . i i ’ . . . _ . 20 Madsen conglomerate, English River < ca. 2700 2 ' Xbm5gt \ . \‘pbu i cia4my o ~ Granodioritetmonzogranite-diorite: m ive kly foliated, relatively unaltered and : ‘e w
dominated by Neoarchean (ca. 2.73 Ga) volcano-sedimentary sequences, some of which have associated subvolcanic to overlying tholeiitic flows of the ca. 2.74 Ga Heyson sequence (Litchblau et al., 2003). Within the Birch- greenstone beltat Birch Lake, Superiar Province, Genads; Pracambrian Ressarchi7, p 77-07. 1983: The geochemistry of repetitive cyclical volcanism from basalt through rhyolite in the Uchi- voiite Tanilll luff Coin Lake_ Bal “ Gbebgd ! Uus2w| Yus2mv i ake. Fretrsic—2 o anagrornte ZOgrante=gioriLe. massive lowea fy folia ©a, relaiively unaitered a Pplagioclase-phyric; commonly cut by quartz porphyry near Madsen. z
volcanogenic massive sulphide mineralization. These belts are interpreted to have evolved on the southern flank of an Uchi belt, a group of granophyric granodiorite to quartz-feldspar porphyry intrusions (unit Zbe75gd) are associated Breaks, F.W., Bond, W.D., McWilliams, G.H., Gower, C.F., and Stone, D. Contederation greenstone belt, Canada; Contrib. Mineral Petrol. v. 83, p.204-226. 21 Myotie ap'd'. u't, S'n asf’ ka mer c:z. 298&: 7 O 2 S o Valhalla | ol bLake i ; / o5 p T Uu 5 LEGEND Ghné6gd u;;;(ec;r{:talllzed gornblend;i—bn:tge gr a;odlor l"teiquanzt_:m;’;io"’t?’ ";OZ"'"O”;VG "gvg’i I;l:j,]acrysts =z 81" 2
ancient continental block, the ca. 3 Ga North Caribou terrane (Figure 1; Stott, 1997), by eruption and deposition of with basaltic to rhyolitic flows of the Confederation assemblage (Thurston, 1985; Rogers, 2002). These include the i . g g N i A . " 22 granodiorite, bome Stoc 2718.2+1. ca. 3 = ake 0 £ Aom o A 5 e X oUusé 4 2 = of K-feldspar and commonly cut by pink granite pegmatite es, includes a a o 27
2.99-2.85 Ga volcano-sedimentary sequences in a continental margin setting, followed by 2.75-2.73 Ga subduction- Found Lake stock (U-Pb #69: Table 1), with a revised age of 2741 + 3/-2 Ma (see Corfu and Stott, 1993), and the South 1875 S;Tiﬁt'ﬂaﬁqgfsggcﬂeéel}a::afﬁg ag%dney Lakas Shest; Distrial of Kanarg; Griarie: Div: Mines, Thur.ston, RE. Jack.son, ML,smnd P|r|.e, I N . : - 23 heterolithic lapilli tuff, Confederation (McNeely) 2745 +7/-4 6 : ’ : ¢ S g | e Jpit2ge : 0? @ . marginal phase of the Cat Lake pluton (U-Pb #47) at Walsh Lake. McNeely sequence (Red Lake) ca. 2748-2742 Ma. z 28
related arc volcanism manifested by the Berens River arc plutonic complex (Figure 2). Continental collision with the Bay porphyry intrusion, host to Cu-Zn-Ag mineralization in the Confederation belt. - : : DS : : L o 1981: Precambrian geology of the Birch Lake area, Kenora District; Ontario Geological Survey Preliminary - — < { 4“@ : K & N Umu2gb / Uus2mv =Y ARCHEAN (4000-2500 Ma) (Unsubdivided) . p ; ; ; ; ; - ; . .
Winnipeg River terrane at 2.72-2.7 Ga led to subsequent thickening and metamorphism (Stott and Corfu, 1991; 1975b:  Operation Kenora-Sydney Lake, Pakwash—Longlegged Lakes Sheet, District of Kenora; Ontario Div. Map P.2387, scale 1:50,000. 24 intermediate lithic tuff, Trout Bay ca. 2855 2 Kh % v N 4 i A B (S Y 2 LA Zhn12di ZetToR ‘ o A >y < Q i diorii i kly foliated hibole-bearii Ycf35ca Mafic volcanic rocks: plagioclase-phyric, massive to pillowed, calc-alkaline basalttandesite; Western Superior NATMAP Legend Key for the East Uchi map sheet: 22 i
Sanborn-Barrie et al., 2000, 2001). The southern part of the map sheet is dominated by migmatised metasedimentary . Mines, Prelim. Map P.1027 Geal. Ser. scale 1:63 360. ) 25 rhyodacite tuff, Graves 2732.8 +1.4/-1.2 3 Khnét = 3 <hn71gr ~ e e G ™ . P i, s e T Bhy : 743 T SENT Y o : ‘ N o , X Tonalite to granodiorite: medium-grained, variably foliated biotite-, hornblende-biotite tonalite, uartz monzonite-granodiorite: massive to weakly foliated amphibole-bearing quariz locally amygdaloidal. 30 Dee 1% oo
rocks (flysch terrane) and associated peraluminous and metaluminous plutons of the English River Subprovince. Late- Graves plutonic suite . Tomllnsan, K.Y..ard Ragers, N. 5 s Gbeégr ‘ ' 2 ERHE Y £ — ) mu2gh s \ ’ I , Y [j ) s =N ‘ IR Ube2tn i . ic adi 5 Gsk67mz | monzonite-granodioritexquartz dioritexdiorite, locally biotite porphyritic with elevated Mg#, Ni " . : . Hanith e ; ; Xbm58fv L A e 2708
to posg-t)ésctonic inter)mediate plutons gf sanukitoid affinity cut the Uchi—Eninsh River integrface. P Plutonic rocks coeval with Graves assemblage volcanism represent a major intermediate to felsic plutonic event in the Bifaalks; FW., Bofid, WD, Dasnojens, CLW.Stans, O, &hid Hars, N 1999: Neodymium-isotopic characteristics of the Uchi-Confederation |akes region, northwestern Ontario; in s B (lluartzose sandst.on.e, Sllate Bay o * ga, 2916 8 A (Ugc2t \ - A C ’ S 4 ] rat = { : Ube2tn J === MY m\f aid 6 Bmha“', s N : : G““ and assoclated rocks; cataciastic adjacant to Longlegged Lake —Pakuash Lake fault zone. and enrichegd LREE reﬂ::c’ting sanukitoid affinity; incgzldes mae':), 5ay2700 Ma phase of thge ; Int.erme.dlate to falsic volcanic rocks: dacitic to riryodacitic py mqlasnc rocks and aSSOClated, fv = lithology (see listing below) 22 _%Z %ﬁ%
Red Lake belt. Voluminous tonalitic to granadioritic rocks are represented by the 2734 + 2 Ma Douglas Lake biotite 1976a:  Operation Kenora-Ear Falls, Brue-Bluffy Lakes Sheet, District of Kenora, Ontario Div. Mines, Prelim. Map Current Research 1999-E, Geolagical Survey of Canada, p.91-99. 27 foliated equigranulargrancdiorite, Little Veomilian Lake 2731 32 2HRE S | A 5 #  Knngtn \¢ 2 ‘ ' HORE RO - A rF & " | e fcrrafl y | e S ‘ Okanse Lake stock (U-Pb #70) see also unit Gsk1 2gd. . Yeran SOISSIG [cks (LFFDBT0. 14416, 129, §20. #39), lociiy oVnifiag bassl.conglomerdip. {nl gg o - bl (see listing below) El o L
I X ] 5 | ili onalite: lorl I P.1199 Geol. Ser. scale 1:63 360. i illi i 15* - ’ P - o { ~ e 4 4 ) @ i . Y | 2 (c] : - ' = d m = assemblage name (see listing below y £
MESOARCHEAN SUPRACRUSTAL ASSEMBLAGES ;corr;lgt; g;ut_lq:bgg 1P)b ::& I?::IEI;Z’;EZ :75?11; ';I- :; tzhzlg;.zlgli V;e-r;n;‘ll::nnl.e%k(e; rr;osrtn;I:r?tiesttzr;zl;tg_gr;?g!o{:glgitfgllgg . Tomlinson, K.Y., Stevenson, R.K., Hughes, D.J., Hall, R.P.,, Thurston, P.C., and Henry, P. ig rhy:l:taenlc’a(:)ilcl::i::f’f;h(;zgfehc::rl(a:rc‘)zr; JA;:ZZ?M 2(;2.0 ZZ;ffz - i 3 & L . ’ _\e\}*.. ; N ! il ., N P e' . 5 . \.(be13m a 7 | € | } Gmubgb Ube2tn ] 15 s osrcindie: schiem el e il e Tus2co). X = tectonic affinity (see fisting below) :: ‘ :ggg , \‘
Balmer assemblage (bm) ca. 2989-2964 Ma Douglas Lake pluton is LREE-enriched; HREE-depleted, and is interpreted to have formed by partial melting of mafic Breal:. F.W., Bon_d, VIVéD-, St;ne,FDI-I, H:rrls, N., ﬂ\r’l\;i DeS_n:V:rs,SDI;W- District of Ko o Div. M 1998: The Red Lake greensione belt, Superior Province: evidence of plume-related magmatism at 3 Ga and = oo T o ,Bruce Charmal T TR TE ] : Z a 20 ; 7 \;27 y sl %@112 @ . O ;} @a e an7thu i MCcNAUGH J Y : Uhn2tn ssrieins, andasseelsted rc.)cks ! Granite-granodiorite-monzogranite-diorite: massive to weakly foliated, relatively unaltered and oli icti " te: unbedded. +v sorted oliqomicti y te derived main 2 35 - 2740 | | | | | | | | | | | | | |
The oldest volcanic rocks in the Red Lake greenstone belt are tholsiitic and komatiitic basalt of the Balmer crust{(Corfu and Stone, 1998a). It's Initial Nd value of 0 (Sm-Nd #82; Table 2), suggests significant assimilation of older 19760 g&iﬁ"ﬂ‘a Pr;c;r&-) c_?erd o flrs i i, DISIrier OF Weris, Orisrio Cib: Mifss evidence of an alder enriched sourcs. Precambrian Ressarch 89, 3-76. o = — Al : £ i YbeldyD o e Oy ' INNER seflged 1N {78 ; B } Feqbwk 2 ) 2 ’ ) Gbeb7gr | unrecrystallized biotite granite to granodioritetmonzogranitetquartz monzonite, commonly with 1gomictic conglomerate: Unieoasd, paoly Sorea oligoImicuc.congiomerate dervea mainy Using the legend: e.g. Baimer assemblage felsic volcanic, Xbm58fv = 2760
assemblage, which host Red Lake's major lode gold deposits. This extensive mafic-dominated volcanic assemblage continental crust. The Little Vermilion Lake batholith is also LREE-enriched, but s slightly less depleted in HREE than -Map -6k : - Williams, H.R., Stott, G.M., Thurston, P.C., Sutcliffe, R.H., Bennett, G., Easton, R.M., and Armstrong, 31 granodiorite dyke, Wilmar west intrusion 2701+1.5 4 [~ \ FoE Tbé12th & Gboe70ad E | ) i o S5 3 - . 7 ! iy N | ! g Uus2mv " p megacrysts of K-feldspar and cut by pink granite pegmatite dykes. Includes main phase of the Tus2co from underlying Balmer assemblage rocks and variably dominated by chemical sedimentary - 2770
underlies the eastern and central parts of the Red Lake belt and consists of lower, middle and upper massive to tLh(-Iz( Douglas Lake plu;o?, and ma‘ytna;lfhasglm:abe?‘ PLd(T:ISIaII(:: crust _(fQorfltj aln(ti Stone, t1 9::18){ In contrelast_‘tg thegt;g Chisholm, E.O. D.K 32 isociinally folded felsic dyke, Rahill Bay, Confederation 2757 +9/4 3 ebg Kh - % OLIT ; - Ygci3tg TROUT LAKE * ¢ : T Q EYWELE ! nétn .. ; 2704 Ma Killala-Baird Batholith (U-Pb #11) and 2703 + 2 Ma granite at Job Lake 15 km west of clasts (Wolf Bay, Red Lake) or basaltic clasts (north central shore, Red Lake); minor lithic wacke Xbm59fv m - 2780
i i istincti i i i i : ake region, current data suggest that the Birch-Uchi belt lacks a significant plutonic suite that is coeval with ca. 2. - — : - y < - - ~Umu < ; ; ; ; ; . : 2 - . g : ) L
pillowed tholeiitic basaltic sequences that are separated by distinctive marker horizons, including felsic and ultramafic GaGra\?es et hgoguseetal. g 9 P 1954: Geology of Balmer Township in Ontario Department of Mines, Sixtieth Annual Report, vol LX, part X, 1951 (o0 edibriic/Evolution cf Biiafie: Suftifierand Svrilfiesis: in. Geoloay: of GHiafie. Orinfie Beclogical 33 Hoyles Bay lapilli tuff, Trout Bay ca. 2852 ) - ; i e Gbeégr 7 (% 7 Ybm59mv Umu2gt’ Gmusqd : - P Gabbroic intrusive rocks (various ages) includes gabbro and gabbroic anorthosite exposed in and/or argillaceous beds; interpreted to mark an angular unconformity between Red Lake’s a0 27%0 7 — 3
volcanic rocks (Sanborn-Barrie et al., in press). Komatiite and komatiitic basalt, commonly preserving cumulate and ( ; ) (Map 1951-3, scale 1:12000), Toronto ! ry Y ; a9y J 9 - v \ o A Kbe73gr . be: Gboe66gd Q > o YAKE i COOK = > Umu2gb " Trout B o sastem (Hovias.Bev: Balmer Lake) Red Lk map sheet. Mesoarchean strata and the ca. 2745 Ma Confederation assemblage Z 2800 unsubdivided Archean
quenchb(spiﬂifex) textures, 0(;\::;:: 29ws at;sociati: Wlftht rt,he ||3°v|ver hasaltic sbelquence a{,‘d st?rZﬁEg tr: Tidt‘,"f, 3,,3 p ) : ) . Survey, Special Volume 4, part 2, p.1255-1332. 34 quartzite, Slate Bay < ca. 2903 2 | » 7] {Zﬂc o B A 3 ) S abessgd BAT[—|()|_|Y't|:|1-!t ! : JZO | II:G'IKE Z = western (Trout Bay) and eastern (Hoyles Bay, Balmer Lake) Red Lake. ; ; Lithology % ) :; | Jero | | | | | | | | I I | | | | l I
upper basaltic sequences. edimentary rocks of the Balmer assemblage are dominated by thinly bedde E Corfu, F. and Andrews, A.J. 35 rhyolitic ash flow breccia, Balmer 2992 +20/-9 3 ° N > i ey pr___2% A PSS ol o il / < R L Granodiorite-quariz monzonite: weakly foliated, equigranular to porphyritic biotite . iboli & - 2820
magnetite-chert ironstone and appear most closely associated with the middle basalt sequence. Felsic to LATE VOLCANIC,SYN,OROGENIC PLUTONIC ROCKS 1987: Geochronological traints on the timing of tism. deformati d aold minsralization in th Siorite Abino intrust i . o_ﬁ Khn71gr - i R | |7 | D] ]| ok H I TROUT LAKE & A48 ARV Gok67mz ] o i 2 S diori 9 o Ay d fO’ g d g d local par yl d - includ unconformity am aerh':IJ(OIII.te basalt < 43 | i
intermediate flows and pyroclastic units, dated at 2989 + 3 Ma and 2992 + 20/-9 Ma in eastern Red Lake (U-Pb #41, St. Joseph plutonic suite L o O e 5 s fag T nerenasion the 36 granedioriie,/Aino Infrusion 2720 +71-5 27091 | 27135 e’ \ : \ Al , i - e Y & AR ) 6/mz f feu : Gbe69gd | granodiorite-quartz monzonite, intrusive into deformed and focally mineralized strata; includes @ caleahaling boee = me
#35; Table 1), and ca. 2988 Ma (U-Pb #21; Table 1) in the south-central part of the belt, occur with subordinate Plutonic rocks coeval with ca. 2723-2713 Ma St Joseph assemblage volcanism (Stott and Corfu, 1991), and pre- to eq.ekegreenstone helt nartwesiem niarig:Lan:.. FanSelet: [He-nel: 37 rhyolitic crystal tuff, Confederation (Heyson) 2739+ 3 3 Kbestn * ‘ , ' 73it i  Ghnéégd ' b Yoeldtn o y i L PP o T opeeraer  AGNEW - : SOAIELD ! P Umu2up | Uttramafic intrusive rocks of unknown age and affinity. the ca. 2712 Ma Little Bear Lake granodiorite (U-Pb #62) and Shabumeni Lake stock (U-Pb Trout Lake plutonic suite ca. 28602806 Ma % & ?nate t i _
epiclastic to clastic metasedimentary units toward the top of the middle tholeiitic basalt sequence. Rhyolite dated at syntectonic with respect to regional D, strain are well represented in the Birch-Uchi belt. These include the 2724.3 Corfu, F. and Stone, D. 38 Cemetery conglomerate, Huston < ca. 2743 2 q ﬁ P 3 X GRAVES - McDONGUGH ~d N/ b Uhn2in i & O FoN ¢ g V4 e 2 VB ¥ ,Zc 54t 45 _Hc ! i @ < %U 5 Uus2my #73) in the Birch-Uchi beit 2714 + 4 Ma quartz-feldspar porphyry (U-Pb #44) that cuts gold - g? g%nrﬁ:':::tze diorite B _:::: I | | | | | I I | I | | | | l I
2964 +5/-1 Ma (U-Pb #40) may be part of the uppermost Balmer assemblage. +1.8/-1.5 Ma K-feldspar megacrystic granodioritic Mainprize Lake batholith (U-Pb #72: Table 1) that cuts the . P : " . ; —— — - Lake ) / s ” | 25 @ ; ' A 1 L ¥ s J [ HEe 2 mineralization at the Red Lake (formerly A.W. White) mine. . 5 et i i i ; i . a7 B
In the Red Lake belt, the high proportion of pillowed mafic to ultramafic flows that constitute the Balmer north\:ngt r?‘aig:(n o; :heh Blirch-Uchi belt, and g]e 2|725 +25 N'I1a I;o:jsi:rlloi Islland stock (U-beﬂz; Table 1)in souht,:\- TROER: Q?:viit;zcg;ﬁ 3ngaﬂﬁ%i?'g:'?gggﬁqgg of the Bereris Rivelk Simposite: Hathioliths, Westam Supsriof 23 heterolithic |:P'"|'.ttUﬂv ConfeBde;ratlo: {McNesely} 2;::4”50//-15 2 8 ; ] / 2 2 e / P v hu34cos™§" 5 oms9s SHAVER ! . 5 SV T Nuusewk | - s o it fy ) Zmud4gb g;‘;zf;-cfgegggg AQ;:?:‘; ngf;‘;( :}(’Ze: glgggf the Balmer assemblage in the Birch-Uchi bel, g) ;z:::g t;::#t%\ltc; ;fol;:rléccia . | 2870
assemblage, and the paucity of clastic rocks relative to chemical metasedimentary rocks, indicate subaqueous central Bircl e. Slightly younger, ca. 2.72 Ga plutonism in the Red Lake belt is represented by the ca. 2717 + 2Ma . N o o . . . rhyolite, upper Balmer: +5/- s ‘ ; : L \YsI5 ‘ 0 i i . f > . £ ) . o . . . ’ ) . P ; ; 29 - 2860
eruption of the Balmer assemblage in a sediment-starved marine basin at ca. 2.99 Ga. Analysed basalt from eastern Hammell Lake pluton (U-Pb #13; Table 1) and a number of plutons internal to the belt including the 2720 +3/-2 Ma 1998b: :hgmﬂ‘%’:'rg‘;?';‘;;ﬁo:tz?';eb:t"h‘:)"?ﬁiz“;‘zmu'l':: ;g(::ﬁscgir\]/:trrzpet: f:;nw;e:t:?ﬁrgig::gf F}r'g?/ri:l(:: 41 rhyolite, 20 level Campbell Mine, Balmer 2089 + 3 4 gc2tg /% Gbeggr 27 o y ! . < DA RN 1031 4 461 e 47 ; l o \ Uhn2tn Vofaa ; : L0 J:’"U‘é‘c{t ng Tonalite gneiss of unknown age end affinity. $t. Joseph plutonic suite: synchronous with regional-scale D strain —f"b fealzlgrg, intermediate volcanic rock = L 2890
Red Lake has initial Nd values that range from + 3.3 (U-Pb #111; Table 2), typical of depleted mantle at 3 Ga (ca > 2), to McKenzie Island stock (U-Pb #29; Table 1), 2718.2 + 1.1 Ma Dome Stock (U-Pb #22; Table 1) and 2720 +7/-5 Ma Y = H : PIEx, ’ P g 22 STohviv.dvke. surface Camobell Mine. Graves 2732 2 - P Y g a {/ Thel2gr iY ) 3 /L o s YoeBOwk watsh CCAF ISLAND!PLUTON Lz } ¢ | Perrigo i et L] Tonalite-granodiorite: variably foliated and recrystallized hornblende and biotite- hornblende g g - : z 2900
0.3 (U-Pb #110; Table 2), typical of sources with a longer-lived history of light rare-earth element enrichment (LREE) Abino granodiorite (U-Pb #36; Table 1), all of which host significant Au mineralization. A late-tectonic, post-ore, quartz- Carnada; Qesehin. Cosmachim-ActaaZ, 29752985 . . POTPIYTY CyXe, mp  OF oa; y. - ] B Slasg o7 ‘/ 109 ; . - PO ' (Gms65gr Ghn70tn | tonalitezgrancdiorite, commonly with megacrysts of K-feldspar and cut by pink granite Tonalite-granodiorite: variably foliated tonalite to granodioritequartz diorite of the Trout Lake gl grEncHiiteuerz monzonis W 51 . g ~unsubdlvided Mesoarchean -
(e.g. differentiated continental crust). Ultramafic samples encompass a wide range of initial Nd values from -2.2 to feldspar porphyry dyke in the A.W. White mine is dated at 2714 + 4 Ma (U-Pb #44; Table 1). The southern part of the Corfu. F. and Stoft. G.M oW 285 W 43 quartz gabbro, AW. White (Goldcorp) mine 2870 £ 15 4 “Ghn70tn N Ghn70tn MELL Ly Z sl ) { A . Lake © [ - pegmatite dykes; ma’y include the main phase of the Hammell Lake pluton (U-Pb #13) batholith (U-Pb #49, 52, 53, 55); local inclusions of amphibolite; possibly correlative with quartz g? g::ﬁg'g?;ﬁfg;ﬂ:: gness g 7 . - 2020 | | | | | | | | | | | | | | | |
J N —108; : . di i i , Wi i Trout Lake batholith, and the Balmer, Narrow Lake, Woman, and Confederation volcanic assemblages, are cut by the ¥ y o % ¥ T . Y I - [ I —_ s - d A ’ ’ ) 3 < 53
r;;g?n;g ;gytglze i;?:ralta:éehazazlezzvtvg\é; :tl’fsfg:sgga;;et%ec;ggﬁit:L;isement focks, with which some Baimer elongate ca. 2712 Ma Bear Lake granodioritic pluton, interpreted to postdate regional D, deformatign and be Iateywith 1993: Age and petrogenesis of two late Archean magmatic suites, northwestern Superior Province, Canada: Northern .- . b quartz;Teldspar porphyTy:dyle. A W. W}:ute {oldearp} mine £ 14 24 * e ”&_1@ 5 Y RU KE pnoet mrglﬁm - | l ¥ * | N | ) Supracrustal rocks of unknown affinity gabbnaated aL2R7d+76 Meirarm theBed Lake balt (Red Lake Mine; 1-Poa4s). if iron-formation a 54 2
In the Birch-Uchi greensk',ne belt, rocks of ca. 2.99-2.958 Ga age (U-Pb #54, #56, #58; Table 1) occur east of, and respect to D,. Several other similarly aged granitoid intrusions occur throughout the belt, including the Shabumeni Zircon U-Pb and Lu-Hf isotopic relations. Journal of Petrology 34, 817-838. S ; A0 > 2.8 Ga continental 45 quartz-feldspar pophyry, Brewis porphyry 2742 +3/-2 4 Ugc: ¥ B, LN S e — 1 e a2 ) W thagit i i [ 1% Y Gski2gd \_ LIS E Conglomerate: polymictic pebble and cobble conglomerate consisting of well-rounded volcanic T . ; o o ; iv  intermediate volcanic rock g - 2040
I )T a.2.99-2, , #56, #58; Ir east of, A ; J uperior Flo . . : : : I i 0 Al , T3 Romsei? % Gl p TR . S ] S ; 5 s : ; 1 ; Granodiorite: variably foliated and recrystallized biotite granodioritexmonzogranitetquartz it intermediate tuff-tuff breccia oy | 2950
are intruded by, the Trout Lake batholith. Relative to the Balmer assemblage of the Red Lake belt, this similar-age Lake stock (U-Pb #73; Table 1; Beakhouse etal., 1999). Corfu, F. and Wallace. H. R terranes and isotopic 46 intermediate-felsic tuff, Bruce Channel 2894+ 2 4 B sz | BALL I Lake p °=- n12diumuzg 25 2728 (i ! I i b / T\ PERRIGO Uus2co and sedimentary clasts (80%) and ganitoid and/or intrusive clasts (20%); local graded bedding, i i i : i i i Tonalite gneiss: heterogeneous, variably foliated, layered and commonly folded gneiss of o 56
sequence contains less tholeiitic pillowed basalt at its exposed base (Thurston and Fryer, 1983), overlain by a thick ’ : - ; superterrane V“,’ ({@ ; 47 | homblende-biotite granodiorite, Cat Island pluton, Walsh L 2699 % 1 ca. 2699 | 7 A Ugeet i s YolsAc) < 00D 13 & DTS { (ADX 24P I i , load casts and flame structures: interbedded wacke. Gbe70gd | monzonite, commonly with megacrysts of K-feldspar; cut by pink granite pegmatite dykes and " . " a . o kb  komatiitic basalt - 2960
assusnes of. massive (unpillowst) calcalkalinavolanis rosks, ranging i composition, e Besssltle andenie T ) ) 1986: U-Pb zircon ages for magmatism in the Red Lake greenstone belt, northwestern Ontario. Can. J. Earth Oxford- 70 influence ANo J J : s - — = Yoi 8 da0g o ! 4 g Yo maYc7Sit [ 48 : s ; 7 D LAKE T - ' ’ locally by NW-trending metadiabasic dykes (not shown); includes the central 2718.2+ 1.1 Ma tonalitic, granodioritic, and quartz dioritic composition, occurring as enclaves within the central km komatiite 51 I 2970 ! I:I I:I - - I:I I:I
rhyolite, with associated volcanogenic siltstone. These chemical and textural distinctions are interpreted to reflect Late- to Post-tectonic Plutonic Rocks e Stull Oxford House o . 48 K-feldapar granadionts, Cat Island plutan, Rangerl. ca. 2697 2 s — P Yoltaca g3 \ Lateo T K émg 4 | Gbeb6gd D [ l PLUTON Z phase of the Dome stock (U-Pb #22), and may include an intrusion in Slate Bay (Red Lake). and southeastern Trout Lake batholith (U-Pb #50); variably cut by concordant to discordant, md mudstone, siltstone 28 | 2080 —
local emergence of the Balmer assemblage in the Confederation Lake area, perhaps as a result of formation on ?I_)ir;al rr}l(i_ll?rlnagc _e\étht?lt cl:etzh2(U7 gg ;?1 :e;_;rrisler;t)ectlhby K-f(;lggge;; mggﬁ:rlystg: glre:goczilcjargg ;1 t;e;zge-_:_eg:or:i;: 27(()14 S Corfu, F., Stott, G.M., and Breaks, F.W. MGS 2004-3 Egss:; %ﬁﬁgggzo 3.5-2.81 Ga Northern 29 foliated tonalite, North Main phase, Trout Lake batholith 2806 +12/-2 268122 7 z ! Pip;stone g 7 1 e nlns'&'?"k ¥ cf%iztdi Ep g i < - w ) ! 7 ! : 1 Fliie SliGllaatE FoGke M. LB, GYarying Tii,Bay nd Ball sse/mblagas wssism Red dykes of tonalitetgranodiorite. mv  mafic vqltcanic rocl;l N . :: |- 2000
i i .5 Ma Killala-Baird batholith (U- ; Table 1), the ca. a Cat Island pluton (U- , #48; Table 1), and ca. ~ ; : . - ; f b S W <D s 1.6, . . . . L o . mz monzonite-monzodiorite-syenite
thicker continental crust (Rogers et al., 2000). 2699 Ma post-ore dykes at Madsen (U-Pb #15, #19; Table 1). A rapid degline in high-temperature thermal and 1995: U-Pb geochronelogy and evoiuiion of the English Fiver Subprovings, an Archean low Fehigh T oas pats Superior superterrane 50 to.na.lllte gneiss encla.n{e, Trout Lake batho!lth > ca. 2800 26962 | 7 L / IS be?;up I§(Umuzg LR T2 ; ; fenzle Lake : Uhn2tn 7T ) e e % f Yolsagy o Foges i ; Uus2md Lake. Granodiorite: variably foliated and recrystallized biotite granodiorite:monzogranitetquartz o oy Y o 3000
hydrothermal activity in the Red Lake belt at ca. 2.7 Ga is indicated by the small difference in zircon, titanite and metasedimentary belt in the Superior Province. Tectonics 14, 1220-12383. ; 3.0-2.87 Ga 51 dioritic phase, tonalitic Bluffy Lake batholith 2698 + 2 2684+ 3 10 5 b ® TR I: - YersiLAy oo e ibesot 3 RANGER I y _ Little Trout - Yus2m s Khn71gr monzonite with more dioritic marginal phases, including the 2720 +3/-2 Ma McKenzie Island MESOARCHEAN (3100-2800 Ma) gz quartzite, quartz-rich sedimentary rocks 15 [82 3010
Ball assemblage (bl) = ca. 2940 Ma < ca. 2925 Ma apatite U-Pb ages of these syn- to late-tactonic plutons (Corfu and Andrews, 1987; Corfu and Stone, 1998b). In the Corfu, F., Davis, D. W., Stone, D., and Moore, M. _ D Mgsllzla:“k—: i — 52 Toliated tonalite, marginal phase of Trout Lake batholith 2838 +4/2 7 Gbebgr s ) be73{|n 139us:z NG CI75it Fhu:j4w Khn1zdi | Kz S I - T ake - s Uus2my |3 stock (U-Pb #29) and 2720 +7/-5 Ma Abino granodiorite (U-Pb #36); locally with microcline Trout Bay assemblage (Red Lake) ca. 2855-2848 Ma sm metasedimentary migmatite/paragneiss :::z
A thick sequence of intermediate to felsic calc-alkaline flows and pyroclastic rocks of the Ball assemblage underlies Birch-Uchi belt, the main phase of the ca. 2700 Ma Okanse Lake pluton and Perrigo pluton are considered 1o be . P i ; Suberi o 2" o 0GSP3463 terrane o 53 tonalite, Trout Lake batholith ca. 2856 8 s Y AN BN X 1 > v ov RE q:; LAKE PN e 7 [ : 5 L\ ~ ) A L /. A , | <3 Wacke: wacke, feldspathic wacke; near northwestern Shabu Lake occurs with lesser quartzite megacrysts (e.g. near Olive Lake; U-Pb #1). Gabbroic rocks: locally plagioclase megacrystic gabbro and leucogabbro intrusive into lower sv  volcaniclastic sedimentary rocks 16
the northwest rtof the Red Lak tone belt. This int diat dated at 2940.1 + 2.4/-1.7 Ma at representative of sanukitoid magmatism (Beakhouse et al., 1999) 1998: Chronostratigraphic constraints on the genesis of Archean greenstone belts, northwestern Superior Winnipe p 1 - Xbmsg bM59fv be70gr  o4DOME Fhuadwk Ube2tn | ) 3 ! 5 a4 of : _ . e " 3200 123 : ; —_— : ; ;
the norinwestern part of the Hed -ake greensione belt. 1nis intermediate succession, dated a 1 +edrl.rVaa N ) Province, Ontario, Canada. Precam. Res. 92, 277-295, peg R 3.32-2.81 Ga Winnipeg 54 felsic tuff, Balmer ca. 2989 8 Khné g ok I 7 0 ! T N S A D : : O SIS 5it i L ~a S . | % MITCHELL#7 (/0o } i Fegbw ) g Uus2wk | and quartzose wacke, locally cut by gabbro; quartzose wacke may be interbedded with Ntb13gb | tholeiitic basalt of the Trout Bay assemblage and characterized by depleted REE profiles similar sy  syenite . . a3 17 <00 +£ vertical screen denotes dominant tholeiitic geochemical affinity, stipples
it's top (U-Pb #6; Table 1), is underlain by massive to pillowed calc-alkaline basalt (unit Ybl14ca) and minor spinifex- L 2 River Subprovince _ : _ . I N = Xomsath | 2o bm58gb o The12tn Ceas P U Yot3bcar( - -+ Gbe6gr A~ 7 4", o 565 > i 1 el . T, Bay tholeiitic basal tg  tonalite-granodiorite gneiss ul s [18 B screen denotes dominant calc-alkaline affinity, diagonal screen denotes
textured komatiitic basalt (unit Xbl55mv), and overlain by a massive to planar-bedded carbonate-chert unit (unit ENGLISH RIVER SUBPROVINCE Davis, D.W. 520 N I &f 55 tonalite, Trout Lake batholith ca. 2844 8 Uus2 UGLAS oy TN ey L (U ¢ _SIOGK A 2z ¥ o . Z K 2 - il & 8 conglomer.ate, ’."a’b’?’. i roclfs R AN AW LD e, s AR Diorite: variably foliated and recrystallized diorite; includes locally augite- and hornblende- fo upper Trout Bay tholeiltic basalt sequence. th  tholeiitic basalt ﬁg 19 [~ 3400 dominant shoshonitic affinity
Ybl54cb), locally preserving stromatolitic mounds. The stromatolitic carbonate horizon and associated chert- ! i ) ) , ) 1996: Provenance and depositional age constraints on sedimentation in the western Superior transect area from North | 56 crystal lithic tuff, upper Balmer? 2958.6 1.7 9 L Tbo12tn n AF S % . Toasy 4 . . A~ mESUp | > ZR2di X CONpe1 = Snakeweed = 5 R R A & vy 4 TR " Jubilee / screens with migmatitic texture locally, in structural domes at Longlegged and Sydney lakes. Khn12di o Ve i ! Y aug ) , o . tn  tonalite-granodiorite 3500
magnetite sulphidic horizon reflect shallow water evaporitic conditions during a wane in volcanic activity. A Metamorphosed clastic sedimentary rocks, associated peraluminous granites and metaluminous plutons of the : e e :s. vl 3\, Aot S S rkzh e e o ! Carib . : . e %) ) | iy I Nti13g 59V 2 of74i } I ~Lake 'n ¥ L - Al Lake . bearing mafic border phases to the ca. 2.72 Ga Dome and McKenzie Island stocks. Ntb13th Mafic volcanic rocks: upper sequence of northeast-facing pillowed tholeiitic basalt flows. up ultramafic plutonic rock z 20 | s00 4 i rividai vatern dencEsorhatrs
resurgence of calc-alkalina volcanism after some 15 my is recorded by 2925.4 + 3.4/-2.9 Ma dacite (U-Pb #7; Table 1) English River a§semb_la_ge undgrlle th_e southern part of the map area. The metasedimentary rocks consist of et L?t% r?b s° rétariat e fBurFi)tisr?C Iﬁmbia 180— . ual Workshop oprol PO i aripou Greenstone belts 57 gabbro, intrudes Trout Lake batholith ca. 2699 8 51°00" F,'L agb 2 ; i “ = Zcf74l?1 Zef7dit \ o T Z Zci75tt /. Y}ﬁ - i e - 51°00" wk  wacke i 21 [ s sigmoidal pattern denotes gneiss
and quartz-phyric rhyolite flows. This in turn is overlain by the uppermost sequence of the Ball assemblage, quartzofeldspathic, pelitic and migmatitic rocks that represent variably metamorphosed wacke and mudstone. These » Llthoprobe Sec! » University o o P . : terrane . . 58 dacite, Spot Lake, Balmer ca. 2975 8 o o e N a7 ZoAT4N  Zef7alv Fof7ath . Aty e Ssf cf34mv. ¢ Wus2am . , . . , - : , , . T , g 9 | 22 L
ising pi i it were deposited after ca. 27082705 Ma (Corfu et al., 1895; Davis, 1996), likely as a flysch sequence in a foredeep ; Volcanic rocks of mainly Tth7h IT \ e I Gbe69gd . BOWERMAN / { 5 s ) Uus2ft Felsic volcanic rocks: dacite to rhyolite, predominantly tuff and lapilli tuff. o ’ ' ; - . Ytb46it | Intermediate volcanic rocks: dacitic tuff (U-Pb #24, #33) and tuff breccia with associated Ages g 800
comprising pillowed komatiite & tholeiitic basalt. : PSS 4 : A ’ 1, ; o o DePaolo, D.J. Woest Uchi l:l - e 59 gabbro dyke, Spot Lake ca. 2832 8 \J | ] e b 4 muEg Zcf7ait Zof7ath 7 Gullrock | 12g I i — ~ : o ' Granodiorite: foliated, medium- to coarse-grained biotite-hornblende granodiorite and ; ; . i o IS 9 S 23 3600
setting. Migmatitic rocks include metatexite (unit Fegésm), having <70% melt segregations in pelitic layers; ) . . ) _ GSCOF 1552 | East Uchi continental affinity il - : Kbe6in Uus | - be67gr) (| o | Zcf74fv ! LITTLE BEAR 2 A | L . Pt ’ epiclastic rocks and oxide facies ironstone within central Red Lake. 2 Archean (2500—4000 Ma) i 24
inhomogeneous diatexite, with 70-90% partial melt segregations (unit Gms65gg: gneissic pattern); and 1988: Neodymium Isotope Geochemistry; an Introduction. Springer-Verlag, New York, 187pp. MGS& OF 20051 GS%s(t)F 2256 60 welded ignimbrite, Confederation (Knott) ca. 2742 8 30 o ' o 7 ; ; e e i Lake Ywod8my/~ o i P I v ~_ T m Khn71gd | biotite-hornblende quartz monzonite of the 2724.3 +1.8/-1.5 Ma Mainprize Lake batholith (U-Pb 6 Neoarchean (2500-2799 Ma)
Slate Bay assemblage (sl) < ca. 2903 Ma > ca. 2850 Ma ?omogeneotuts; dia_texitle gunit Grgssr:g_r), _for?(i:.tting of iy tdh_an s_:_t:‘% g:nitité .Ieuct:asome. kI-;omogetntc)aous dia:,exiti Devaney, J.R oasr361 | oespadco | Uchi Volcarilc focks of malily o1 Sifistone, Madicine Rock melEsadimeniary Ssquencs % o= 070 . 3 PN A s /] e1 3: : . 2ci7a NG s nim 2 LAKE P ) E RS Grr:u6 . Slate  Uus2ft o 2 ) 1 #72); commonly microcline megacrystic; local inclusions of amphibolite. Viba Clastic and epiclastic rocks (U-Pb #3) with minor interbedded intermediate tuff dated at ca. 2854 7 Mesoarchean (28003199 Ma)

i i lorms garnet-bearing plutons and cordierite-biotite granitic bodies. The metasedimentary rocks are cut by a number o v H § il - — = r | * ] Zcf74it \ . \ ” . . ; - i i ining i i i 7 i y . . " . . i ’
g;ﬁ;'g\;%%l:‘saﬁ;tr::ﬁf;?q?j%f::;? t::ggl:ﬁg:‘a‘:‘:hgr:f;ﬁg‘cﬁl;g%:::elaagsaﬂ::::t:;zﬁ:'}uﬂf f;gg':;;’ ;sgaﬁrrs‘:, ca. 2638 Ma, |°ca||ygge,eissic dioritic to granodioritg: stocks and batholiths (U-Pb #51; %ble 1), that we,)(; affected by 1999a; Sedimentological and volcanological studies of the southwest Birch-Uchi greenstone Belt, Uchi English R. I:I oceanic affinity 62 | Little Bear Lake granodiorite, marginal to Trout Lake batholith ca. 2712 8 bgogr e GbeP1grony Jth7 LALA it ! BAIRD T s e Gbebg .0 I B, | 1 - | : ’\\a‘ L 2 U = 2B " Gbe11tn ° Uus2sv Epiclastic rocks: wacke, volcaniclastic conglomerate, east of Papaonga Lake pluton and central DdBsx ‘A;f:ng;z%iskz;zzzggg sisf.rfng,-::,"stzgfoff,Z"Z,,c:"ta,;f:.'g :g?;gjiztz toTrrr;z)Zt;;olcaar‘r)lz;nd 11 2600-2699 Figure 4. Lithology-age chart showing correspondence of colour in the legend and on the map face to different lithological units of different age. In general,
compositionally immature feldspathic wacke, Iith,ic wacke and mudstone (unit YsI50md), the latter containing; regional metamorphism and deformation. Subprovince; in Summary of Field Work and Other Activities, Ontario Geological Survey, Open File Report Eastern 63 QFP dyke, Confederation (Jackson-Manion; Earngey) ca. 2739 8 | ULCAHY ! 91 Flat'- ¢ HEYSON Zof74tv i al}v(_? ® : = GmuBab mueab ! i . K - > g Ly S ‘Uus2 TS ",'SZi,, ) Birch Lake. Tonalite: fine- to medium-grained, equigranular, variably foliated, altered, and Au-mineralized ) . ? perite; Y Y g ) 12 2700-2799 the darker the colour, the older the rock unit. The chartis common to map sheets in the series, and only colours used on this map are shown.
porphyroblasts of andalusite. Detrital zircon profiles from three widely separated samples (U-Pb #8, #26 and #34; 6000, p.18-1. lo 18'11 : . ) . i . . Wabigoon Metasedimentary belts 64 rhyolite, Woman ca. 2870 8 ] oA - ] Kbe6tn e, Zof74 WILLANS I musg | 9 Tbe12tn | / il £ i U7 Knnétg (" UusZwk| e~ = Kbe72tn : i : Mafic volcanic rocks: lower sequence of northeast-facing pillowed tholeiitic basalt flows, 13 2800-2899

e S 5 g ? . J . d 15Starratt-Ollsen 2N i i i . tonalite of the 2725 + 2.5 Ma Horseshoe Island stock (U-Pb #77). Tth7th ; ; ; ; 14 2900-2999
Table 1) indicate derivation from predominantly Ball assemblage rocks, with a minor component of Balmer-age 199¢b:  Late orogenic history of the Birch-Uchi Archean greenstone belt: interpretation of clastic pull-apart basins GSCF 4285 and associated granitoids Ke. Sundown Lak 3 TTS Dumpds f74i VSHE Toet2tny 5 b i Uus2mv i . a 2z possibly correlative with unit Znl7th,
detritus. The youngest detrital zircon currently dated is 2903 + 7 Ma (GSC SHRIMP; this study) and 2916 + 4 Ma DEFORMATION marginal to an hypothesized indentor/promontory; in 1999 Western Superior Transect Fifth Annual OGS P3448 65 wacke, Sundown Lake metasedimentary sequence <ca. 2732 8 H; A= = o Sonc o L e et | T Zef74 \ cEnatige == 1 BELANGER I | B : o p 30 2690-2699
(T|MS; Corfu et al., 1998) prov|d|ng a maximum age of ca. 2.91 Ga for deposition of the Slate Bay assemb|age_ A East Uchi SubprOVince map sheet Workshop LIthOpl‘Dbe Repoﬂ #70, LIihOpl‘Dbe Secretariat, University of British Columbia, p-55—65- South'.centraj . 66 quartz porphyry, Confederation (Agnew) ca. 2744 8 'ci“eo one * Oa(beet e Kbebtn : IF e Y | ||| A =00 — (@] ’ Gsk11di \ © UUSZit Intermediate volcanic rocks: andesitie to dac'.te, Pl’edommanﬂy tuff and Iapi”i tuff (i-e-, Slate St.J hA bi Sori le Lak 2723 M. 32 27102719
minimum age of deposition is provided by overlying ca. 2850 Ma intermediate tuff and lapilli tuff of the Trout Bay Supracrustal rocks of the East Uchi Subprovince form two coherent belts, the east-trending Red Lake and north- Dubé, B., Williamson, K., and Malo, M ggg%gag& Quetico I:I Granitoid rocks 67 Fly Lake rhyolite crystal tuff, Confederation (Agnew) 2738 +5/-2 9 w:,dl Zcf74iv i . GhAt1s Uus2it A Fogewk r Lake area) with lesser flows (i.e., Pakwash Lake). i. Joseph Assemblage (Springpole Lake) ca. a Medicine Rock assemblage (Birch-Uchi belt) < ca. 2870 Ma 34 2730-2739
assemblage in Slate Bay and Hoyles Bay, respectively. The linear map pattern and coarse, quartz-rich, crossbedded trending Birch-Uchi belts, which are linked south of the Trout Lake Batholith. Both belts are characterized by steeply e P ’ . . . OGS P3448 68 high silica vitric felsic tuff, Confederation (Eamgey) 9738.8 + 2 9 . @t\" Lake, iy 9 ~ APAONGA LAKE - Uuszsy Ksi71ft . P _ i ) 35 2740-2749
character of much of the Slate Bay assemblage suggest these rocks reprasent fluviatile deposits derived from dipping panels of metamorphosed volcanic and sedimentary rocks, with only very locally moderate- to shallow-dipping 2002: Geology of the Goldcorp Inc. High-grade Zone, Red Lake Mine, Ontario: an update Current Research [~ 48°N - L — - i — Qrwep"’ Gbebgd om  PLUTON e S) Porphyritic tuff: porphyritic lapilli tuff (U-Pb #78). Wacke: interpedsled hematitic.jron-formatiorand grey brown siltstane exposed al infeiace 36 2750-2759
denudation of the topographically high Ball volcanic edifice(s) between ca. 2.9 and ca. 2.85 Ga. Finer, mud-rich rocks strata. They have been affected by two penetrative regional deformation events (D, and D,), with an indication of early 2002-C26, Geological Survey of Canada, 13p. A W 69 | granophyric granodiorite, Found Lake stock, Confederation 2741 +3/-2 12 k : UpFggone > — b 2 Uu Papaonga Lake Mafic volcanic rocks: foliated, massive to pillowed basalt, amphibolite, and associated gabbroic Yus13wk | between the Narrow Lake and ca. 2870 Ma Woman assemblages and containing detrital zircon 44 2830-2839
may represent associated distal overbank (flood-plain) deposits. non-penetrative deformation. Although hydrothermal alteration of volcanic rocks may be moderate to intense Fe 3 -~ Al awa 70 monzodiorite, Okanse Lake pluton 2700.8 +1.9/-1.4 1 ; — IF A M . ’ ’ . of Balmer (ca. 2.99 Ga.) and Woman (2.87-2.88 Ga) age (U-Pb #61) 46 2850-2859
i i in is typi i rgusan, S.A. S 2 2 E - 2 ' ' Tbe12tn Y o ST R Uus2mv | rocks, locally plagioclase-phyric near Springpole and Pakwash lakes; lesser associated - : . - 9! g
throughout both belts (see alteration below), penetrative strain is ically weak to moderate, such that primai ——— . ~, . . UbeZtn IF 4 piagl pny pringp 4 28702879
V°|caﬁic and sedimenta(ry structures are we"_z,,gsen,ed across substatmal re}gl;ions. primary 1962: Geology of the South Half of Bateman Township, District of Kenora. Ontario Department of Mines, ak; Super/&'-\ .M. 71 rhyolite tuff, Wabunk Bay, Confederation (Earngey) 2735 +4/-3 7 / : il St U / e — intermediate to felsic flows, tuff and wacke near Dixie Lake. Sundown Lake assemblage ;(8) 28902899 Age
Narrow Lake assemblage (nl) > 2870 Ma <2975 Ma, The southern part of the east Uchi Subprovince comprises narrow semi-continuous panels and screens of Geological Report, no. 6 (Map 2016, scale 1:12 000), Toronto. L ~ 72 granodiorite, Mainprize Lake batholith 2724.3 +1.8/-1.5 11 e (& { . Uus2; Tcf12am, ~ — Tef12it T K IF g inferred unconformity 51 2900-2909 .
Z:\eelﬁ‘ag;?;vd L?,Ifﬁ Tszr::’ltig:nt::f J:?O rB,L':& Ugtle ?I?;t t?;mg;;eesrsz::;ﬂ,;:s;w:;g \l/::‘t:’r;gll:;gtr::féca vgltge:?ng :wi r:;ar: supracrustal rock that define elliptical domal structures in a largely tonalitic domain. These interleaved panels of 1965: g:g:ggls:: :Ith;\eorltE:s;eg; (l:na: 337 Izalsrgalzorf;!ztggb) ngzggtoof Kenora. Ontario Department of Mines, Figure 1. Tectonic map of the western Superior Province showing locations of 1:250 000 scale NATMAP compilation maps. 73 Shabumeni Lake stock 2710.8 +1.9/-1.3 11 Fegbwl Safts Canglamerits; massive 16 peotly-Detdad polyriiciv conglomeraty containliig pelbie-; ) ) 52 2910-2919 Ma @ Plutonic A\ Volcanic [0 Sedimentary Tectonometamorphism
; pp ably ? mblag d t . 2, 1 Won volcanic, clastic sedimentary, and plutonic rack appear to represent a transitional zone into the English River g port, no. p ) : , - Bold outline identifies thi heet. Identificati bers: Manitoba Geological Survey (MGS). Ontario Geological 72 flow-banded rhyolite, western Peninsula (Confederation) 2742.2 +1.8/-1.7 P / Ycf75it Uus2 I st1zco boulder-size clasts of volcanic and chemical sedimentary rocks, porphyries and vein quartz; Woman assemblage (Birch-Uchi belt) ca. 2870 Ma 53 2920-2929
assemblage (Rogers, 2002). Each tholeiitic basaltic sequence consists predominantly of pillowed flows with minor Subprovince. This contrasts with other parts of the southern Uchi Subprovince (Stone, 1981), where a sharp change in 1966: Geology of Dome Township, District of Kenora. Ontario Department of Mines, Geological Report, no. 45 old outline identifies this map sheet. Identification numbers: Manitoba Geological Survey ( ), Ontario Geologica i : i i L ’ L 107 . Ycf75it Lake Feg6sm uszcam Amphibolite. associated with thickly bedded arenites; lenses of wacke-siftstone. 54 29302939 40p,p39
interbedded clastic sedimentary rocks. The assemblage is cut by numerous, possibly synvolcanic, gabbroic sills. rock type and metamorphic grade coincides with the Sydney Lake-Lake St. Joseph fault zone, taken to be the {Map 2074, scale 1:12000), Toronto. Survey Preliminary (OGS P), and Geological Survey of Canada Open File (GSC OF) for respective map sheets are indicated. 75 | intermediate-felsic volcanic, Fox Bay andesite (Confederation) | 2741.7 +2.3/2.2 " us2am &N mu6 end Feg6sm , ) ) ' ) o ] Ywoagfy | Felsic to intermediate volcanics: ignimbritic to tuffaceous rhyolitic and dacitic flows dated at ca. 55 2940-2949 —2630 ,gﬁ'(bi:ﬁ'tz,'ﬁ',?’“-— 2630 —
boundary between the Uchi and English River terranes. The northern part of the map sheet is dominated by intrusive 1968: Geology of the Northern Part of Heyson Township, District of Kenora. Ontario Department of Mines, 76 intermediate volcanic, Shabumeni Lake, Confederation 2739.1+8 1 Uus2mv 1L ! Gsk114di e - IF Wacke: thickly laminated to medium-bedded, medium sand size lithic wacke with scours, wo 2870 Ma (U-Pb #64): capped locally by 4 m thick stromatolitic marble. 57 2960-2969 southern Uchi
cks of the Berens River arc plutonic complex (Stone, 1998; Figure 2) that show little preferred orientation H be2tn IF alls S : 2 £y 2 » i ( ); capp y by
Bruce Channel assemblage (bc) ca. 2894 Ma rocks o arc plutonic comp one, ; Figu at sho p orientation. Geological Report, no. 56 (Map 2125, scale 1:12 000), Toronto. 77 tonalite, Horseshoe Island stock 2725125 1 G/V ’ ~ E F Gms65gr graded bedding, and ripple crosslaminations; minor conglomeratic beds; deposited at <2732 Ma gg %g;g:gg;g
The Bruce Channel assemblage represents a volcano-sedimentary sequence that was deposited on Balmer substrate Fing L5l el Fyon, J.A. and Lane, L. 78 felsic lapilli tuff, Springpole Lake, St. Joseph ca. 2723 8 Kbebtn 3 ) . Uus2wk usa e Ugczfé‘ Ube2tn — LA fﬁé Uus2km Ultramatic rocks of uncertain origin and unknown age, west of Red Lake. (U-Pb #65); cut by fine-grained basaltic dykes. Ywod8my Mafic volcanic rocks: massive to pillowed tholeiitic and calc-alkaline basaltic flows, capped S QIS B | ses0 4Opr®Ar platoan | s550 ]
in the eastern Red Lake belt. It consists of 2.894 Ga calc-alkaline dacitic to rhyodacitic pyroclastic rocks (U-Pb #30, ed Lake greenstone belt _ _ _ _ . . 1986: Assessment of the Gold Potential in the Uchi-Confederation-Woman Lakes area: Preliminary Results; 79 granodiorite, charnockitic Fletcher Lake batholith 2698 + 2 2684 + 2 10 ;\?‘Q 4 Gbes b : I / N g S UTON A Gbelitn | locally by 2 m thick marble. 65 26902694 age (hornblende)
#46; Table 1) overlain by an upward-fining sequence of clastic sediments and chert-magnetite iron-formation. The The Rgd Lake greenstone _bgli displays ew_dence_ of.several episodes _Of deformation that are closely linked W_Ith Ontario Geological Survey Map P.2989 Mineral Deposits Series, scale 1:50 000. v7 b r DMEY LAKE- us2am IF ’ >  Gskiidi e e o IF o sawooll 10 inferred UNCONfOrmity - - - = = = == == == === === e m oo 66 26052699 in southern Uchi
volcanic sequence is relatively thin (<500 m) and represents explosive volcanism followed by subsidence and extensive hydrothermal activity and gold mineralization (Sanborn-Barrie et al., 2000, 2001). Early nonpenetrative REFERENCES ; ALL Ube2t \ / . ~ N\JF s oy Bruce e N ca2 a . 67 2700-2704
deposition of clastic sediment and ultimately chemical sediment in a marine setting. Intermediate tuff has initial £q deformation (Dg) appears to have involved overturning of the ca. 2.99 Ga Balmer assemblage, possibly involving Fyon, J.A. and O'Donnell, L. 1. Corfu and Stone (1998a) 7. Noble (1989) _ o R Longleaged OME & /2 5 V i ’ \ BAKWASH £ Lake egBwk A% Bluffy BL LAKERBATH I LAK NEOARCHEAN (2800-2500 Ma) Unsubdivided ] . Bruce Channel assemblage (Red Lake) ca. 2894 Ma 69 27102714 e p—
values of +2 (U-Pb #98; Table 2), similar to estimated depleted mantle at this time. A general change toward more recumbent folding, prior to ca. 2.75 Ga Nepa_rchean volcanism, as documented by opposing facing on either side of 1986: Regional strain state and alteration patterns related to gold mineralization in the 2. T. Skulski, unpublished 8. V. McNicoll and N. Rogers, unpublished et Ubeozt AN Ubozn - © S ~ " : A \ s A Lake TO ] Springpole Lake Alkalic Volcanic Complex: carbonatite breccia dyke consisting of trachyte Graves plutonic suite (Red Lake) Feldspathic wacke, siltstonis, chert: wacks may be finely crossiaminated and capped by 70 27152719
isotopically depleted magmatism from 2.99 Ga (Balmer) to 2.89 Ga (Bruce Channel) is interpreted to reflect crustal e Mesoart?hean-Neoarchean ur]conformlty i the Mad.s amand cantrel Rod Lakoaraas. . . . . Uchi-Confederation-Woman lakes area; in Summary of Fieldwork and Other Activities 1985, Ontario 8. Goruand Wellace (1986) 8: Nunes and Thursfon {1380) Gskjdi, < X us2 Feg6wk e S porphyry and trachyte breccia, syenite, minor fluorite-bearing carbonatite, and associated . | Diorite to quartz diorite: dioritetquariz diorite, gabbro, syenodiorite, commonly plagioclase e ol ioth 7 i o ithi 71 2720-2724 D; late dextral semi-
- : o ) The main stages of penetrative deformation were imposed after ca. 2.74 Ga volcanism. The first major fabric- i i . 4. Corfu and Andrews (1987) 10. Corfu et al. (1995) v &8 o 5 == Gellg | , y ' P Feg6sm 2 IE 5 ; ’ ! ’ Kmu72di itic: i i YbeS0wk | chert-magnetite ironstone; includes biotite schist and paragneiss occurring within the contact brittle movement
wth at le continental f. Henry etal., 2000 Geological Survay, Miscellaneous Paper 132, p.266-275. , - 2 Uus2wk . -7 rphyritic; includes the 2729 + 1.5 Ma Red Crest stock (U-Pb #12) and marginal phases to the 72 2725-2729 d
growth at a juvenile continental margin (ct. Henry etal., ). forming event (D,) resulted in the formation of northward-trending, south-plunging F, folds and associated S,/L, 5. McMaster (1987) 11. Beakhouse et al. (1999) y K4 CHIFA 210 B8 Uusbam 77 4 P, a;h e ¥ / s 5 F | minette dykes. Eol [[J)o P Iy L, Ke plut - rginerp thermal aureole of the Cat Island pluton. 73 2730-2734 Sydney Lake fz
fabrics. F, folds are recognized mainly in clastic-dominated assemblages (Bruce Channel, Slate Bay, and Huston), Good, D.J., Dawson, D., and Wu, L. 6. Corfu et al. (1998 12. Corfu and Stott (1993 2/ AT = > / ' akw o ougias Lake piuton. — 2680 ks 2680 —
W bl 2870 M whereas :mrth-striking S, planar fabrics are best developed in volcanic rocks of the Balmer, Ball, and Trout Bay 1986" ;’recambri,an (’Eeolo o,f the Birch Lake area (eastern half), District of Kenora (Patricia Portion); Ontario ) : " : e, ; ; : ) . g ; / Ube2tn ‘ Hus2it - e “7 123701 51 Gbe11tn Ybc50it Felsic to ii di lasti ks: felsic to int diate tuff and lapilli tuff (U-Pb #30, #486, 74 27a5-ard ca. 2684 . . :
oman assemblage (wo) ca. a assemblages. D, may be bracketed between 2.744 Ga, the age of Confederation volcanic rocks in central Red Lake : : ay X ' : Table 1. U-Pb age data for volcanic, sedimentary, and plutonic rocks of the eastern Uchi Subprovince. Locations 45" P of 7 ~ = o2 =2 e Gski1di Gms65ar = : ; Gbe11n - 45" Quart ite t T Imhmmmrm—re riz it el elsic to intermediate pyroclastic rocks: felsic to intermediate tuff and lapilli tuff (U- , #46). 75 2740-2744 +——— M inEnglishR
The Woman assemblage forms a band of bimodal volcanic rocks that outcrops along the western edge of Woman Lake c o ; ! : Geological Survey Map P 2864, scale 1:15 840. 0 W { =" / S I . g™ O Gski1di 9 Gske6di Ghn6gd uartz monzonite to granodiorite: variably foliated hornblende-bearing quartz monzonite, Granite-granodiorite: variably foliated, equigranular medium-grained to K-feldspar megacrystic
: L : : : : affected by D,, and ca. 2.733 Ga, the age of the Graves volcanic sequence that does not appear to have been affected appear on map face as white squares, arranged from west (U-Pb #1) to east (U-Pb #78). < ‘ us2 ZAUus2a // ’ . g g ranodiorite. granite, locally leucocratic and quartz and/or K-feldspar porohyritic. iy g ; ! 1ed ) .
in the Birch-Uchi belt. This assemblage overlies the Narrow Lake assemblage, with the boundary marked by by D,. Deposition of the Huston assemblage is believed to have taken place at a late stage of, and as a response to, D, Hanes, J.A. and Archibald, D.A. o Y y > Z“TL.ON sl ~ /) == UUS2M. e -~ WENASAGA LAKE _—~» /f S 5 g g g ’ ¥ 9 il Kbe73gr | biotite- and less commonly hornblende-bearing granite and granodioritequartz monzonite, Assemblage Names — 2690 cp. 2690 ,sny';e,::tomhcism -+ 2690 —
g:rr:);(_i: e;:l s":ur}:e);nzl?tllgg:gf §|!alt;t;)r;)e :;etxrf]iz voelg;?:{éiggkikoﬁﬁ:m;gaeﬁ ‘;v:s::rr!n%?:t:gigglrtlgjriflzﬁ: c\::vr(:im:sr};izrr‘lg deformation. These events may have been friggered by a change in plate dynamics (e.g., shallowing of the subducted 1998: Post-orogenic tectonothermal history of the Archean western Superior Province of the Canadian Shield as \ 94 goaskiid % OME 4 Ube2t & Lake £ Uus2al —_— Uus2iv Uus2iv BATHOLITH . / . % & including the 2731 +3/-2 Ma Little Vermillion Lake batholith (U-Pb #27); calc-alkaline affinity. Narrow Lake assemblage (Birch-Uchi belt) < ca. 2975 Ma >2870 Ma b Bruce Channel ite, Cat Istand pl (Me1) i":":glis" R
(both islagd-arc tholeiite-like and calc-al.kaline) The eastern part of the assemblage isgdominated by subaerizl to very slabjthattockplage batwoen Lonfedanationand Draesarcvoleaniam; . determined by conventional and laser Ar-Ar dating; in 1998 Western Superior Transect Fourth Annual y : Huszwk 2 55 G r g ~ 5" Ube2in 7, ( h ke faul - Lake IF 7 X = = Granit diorite: ive k kly foliated, lineated, fine- i ined be:  bigtita:pliitanic g;z';::'c:kﬁltcsg?:n:dlljg:?te Fletcher Lake
shallow marine welded felsic tuff, which has an age of ca. 2870 Ma (U-Pb #64; Table 1). Stromatolitic marble )i ksuPZ"mpohsed on D‘jtru‘;“;;es argfft' t°(":"he“t'"e"g'"9 DZFStr“;’tz“'eg(Fzészl LZB) Inwestelrngggf):entral Red Workshop, Lithoprobe Report #65, Lithoprabe Secretariat, University of British Columbia, p.12-16. " 4 O/ Lor 870/4\ 9 / s AP 5 ‘ ~ 8 kwas 2 AUt zois 8 Gm 59’// . : X}j Ghal i Gbebgr ranite, gr 'atnioq m:t’z e: masstl;./e 'to zea ;yt lade ) lne.ated, mne- ot.?.oarsek-gr Ialne” e Zni7th Basali: tholeiitic, massive to pillowed basalt and associated medium-grained equigranular g' ga:l dlorlte, Bluffy Lake batholith >2696 <2705
! ) ' . ake, and southeast-trending folds and fabrics (the “mine trend”; see Fig. 12 in Sanborn-Barrie et al., in eastern < oy [ Dusbwk D) ¢ Uus2am ) 3 . monzogranitetquartz monzodjoritetfonalite and associated pegmatitic rocks, locally K-feldspar itar fnli iacin hinfito. ; et iamita i . + . m Balmer = - e gabbro, marginal to Trout L batholith — English River______. T 2700 —
demarcates the top of the Woman assemblage. Red Lake. Like F.. F..{ ; ; ; H P, S R.K.. Larbi, Y.. and Gariépy. C 02tn =l : ol ’ = ° g Celt Lak, ” Tonalite: foliated to gneissic biotite-bearing tonalitettrondhjemite, including the 2734 + 2 Ma gabbro exposed east of Trout Lake batholith. L : 2700 diorite. Okanse L
, , , L. , 3 1» Fo folds are best developed in clastic rocks, where northeast-trending F, folds plunge moderately to enry, P., Stevenson, R.K., Larbi, Y., and Gariépy, C. @ ~ ] - el e rohyritic. Kbe73tn X 0 . cf Confederation Lake monzodiorite, Okanse B
The_presen(f:e 0: |so|ated_Won:aR.-§ge volganic rOCkE'n.I.Te SBlent] ILake area Is |pferrz((i)‘)f:omSPb |s|otop? steeply to the northeast and southeast-trending F, folds plunge moderately (45°-85°) to the southwest. A progressive 2000: Nd isotopic evidence for Early to Late Archean (3.4-2.7 Ga) crustal growth in the western Superior usﬂ\m Gbe6gr ——Ous = d e Fegésm o / o Wenasaga . porphy Douglas Lake pluton (U-Pb #2); calc-alkaline affinity. eg English River uranoloeie: Wlmar - N;‘g‘;ﬁgﬁ;“eggtr‘i?us
compositions of volcanogenic sulphide occurrences (R. Thorpe, personal communication, ). Samples of change in orientation of S, structures across central Red Lake, with no evidence of an overprinting relationship Province (Ontario, Canada). Tectonophysics 322, 135-151. y ) % 5 -~ e 9 ° Lake IF il gc gneissicpluonic A T D, regional
Zyg'f‘g't‘::f:s:“‘;ﬁzg’;:‘:("Ft’:’ll:’?n°";§;:‘r’a“;tvtvgzth‘:lgedgtr‘e}a':fhﬁg:: :’"rg‘:re;rzbssgﬁ‘seg;fg:?::‘e’:iiﬁagk';":'h‘i‘c’a"‘igr o between the northeast-striking S, and southeast-striking “mine trend” fabrics, suggests these formed coevally during P <Semuegb / Koestn ge2ig 1 ~" o0t > (DY T Quartz monzonite to granodiorite: variably foliated biotite quariz monzonite, granodiorite and Slate Bay assemblage (Red Lake) <2903 Ma gr Graves o arscdiortts, Shabumenil slock compractional & |, _|
a%b model age of 2732 Ma, typical of the Confederaggn as‘;};mblage Y D,- Given the relative absence of mylonitic rocks, or strain gradients, within these strain corridors, they are not Harmood, .6 Kbe6tn Gbeégd \ > ‘ o e r— Gmthae o /4 et Gbebgd granite; locally leucocratic and quartz and/or K-feldspar porphyritic; xenolithic south of Gullrock Graves assemblage (Red Lake) ca. 2733 Ma Siltstone: mudstone-dominated facies at the ent to Slate Bay: " hn  hornblende plutonic ﬁgmnodiorite, BearL transtensional
» YP : interpreted as belt-scale conjugate shear zones, in contrast to earlier models (Andrews et al., 1986; Hugon and 1945: Geology and mineral deposits of the Red Lake area. Forty-ninth annual report, Ontario Department of Sm-Nd Rock Type, Assemblage (Formation) T(assumed) € |Model Age |Ref. Q : e L e p— mee-99 —— e Lake. Intermediate pyroclastic rocks: intermedijate to felsic calc-alkaline pyroclastic rocks including, YsI50md fitstone: muastone-cominated facies at the entrance to Siate Hay; commonly hu Huston ite. H m strain
Schwerdtner, 1988). Mines, v. XLIX, pt. Il, 231 pp. (includes Map 49a- West, Map 48b-East scale 1in to V2 mile or 1:31 680). # (Ga) 4 (Ma) P-nerwedle'p Lake e Gms65gg e S —_—— = Gms65gr, 2 Fegbsm ’ Kgr73it buff to grey weathering, 2732.8 +1.4/-1.2 Ma tuff (U-Pb #25), and biotite- and plagioclase-phyric anaalusie-poiphyrablastc, ms muscovite plutonic ;nr‘;:::l?;:urt'; e Stack
An important constraint on the timing of D, is provided by the relationship of regionally extensive D,, fabrics to the i P — —— - ’ - " - 4 . . . . . , mu mafic-ultramafic plutonic Hpe : ca. 2720 D tinental
Trout Bay assemblage (tb) > ca. 2855 < ca. 2852Ma , 27184 1 Mo Dime/SIock. Blprasiustal ks Sb|SCENIAS tis SIOEK, 81 SCErATY e koINS WItHR e S16ek, Hugon, H. and Schwerdtner, W.M. 80 tonalite-grancdiorite gneiss 27 | 16| 2980 | 1 0 (oerg & — bebgd s Cpas —_—— 7 o | zon Chudouni R = . - OFOIL LAKE lapill tuff, » Quartz-rich clastic rocks: quartzose wacke, quartz arenite, quartz-rich grit to pebble 0 Neooldke L 2720 granodiorite, Mekengle Island L 2 Gollision ——— 2720 —
/Q ;;st_nrr:ﬁts v:;:r::t-,?:g;n;:r:zz;ea(t]::r::;e,ptirlmls‘;vrreo;ttlz?lleai\;;egl:sl:ﬁeé '115& t:;(gtf;?zi I; g;’e vs:rl;’i?xsgv?r;ﬂrt:::;: r';lae':ﬁ contain a penstrative S, foliation. The stock itself contains a weak through going NE-striking foliation coplanar to S, 1988: Structural Signature and Tectonic History of Deformed Gold-bearing Rocks in northwestern Ontario. 81 tonalite-granodiorite gneiss, Atikaki batholith 27 0.3 2850 1 sy e Gms65gg 2= ’_‘*_’_ dney . 4 B 5 STOGK 5 Kbe6tn Tonalite to granodiorite: variably foliated biotite-tonalite to quariz dioritetgranodiorite; YsI50gz conglomerate with dominant felsic volcanic clasts; commonly fuchsite-bearing (U-Pb #8, #26, sf  Sundown granodl-on-te, 0||v_e Lfake g;;;m?gge
abundances and depletion in light ion lithophile eiements (LILE) and LREE (Sanborn-Barrie et al., 2001; Fig. 7). Two ohsswed slsawhere, Thess labrlc relalonships suggest tat the main cleavage:forming stage of Dy, predated GmarieGeslagical Survay; Open Flle:Report. 5650, 113 82 biotite tonalite, Douglas Lake pluton 2.734 0.0 2960 2 Kbeétn, belitn Gbe11tn oldpings o o Gbe1itn coarse-grained, granular, white to grey with 10-30% biotitehornblende. Huston assemblage > ca. 2733 Ma—< ca. 2743 Ma 1 #34). sj St Jo§e[:)h . ﬂ,’,‘;',',‘.‘.’t‘:'°,.’,'§$s'e"£ﬁ:§‘§ Ez:ul,'ck i

o5 of depleted basalt have initial Nd val £ +2and + 1.8 (U-Pb #88. #89: Table 2 stent with derivati intrusion of the Dome stock at 2718 Ma, but that shortening was sustained beyond its emplacement. The onset of . n x o 5 e - Ear Falls = . Gbe11gr sk sanukitoid plutonic artz diorite. Red Cract stock {0 Sundown Lake assemblage
samples of depleted basalt have initial Nd values of +2and + 1.8 (U-Pb #88, #89; Table 2), consistent with derivation penetrative D, strain across the Red Lake greenstone bslt from ca. 2.72 Ga is interpreted to record the collisional Lesher, C.M., Goodwin, A.M., Campbell, |.H., and Gorton, M.P. 83 intermediate tuff, Ball 2.94 0.9 3039 3 P Do be11tn F gGSm Gbe11tn <3 * S Wacke. sil illite: well-bedded ded turbiditi Ke. sil il ith . sl  Slate Ba |— 2730 —---- —— 'qran Slorite. Liitle Vermilon L BN o | o 2730
from a depleted mantle source and negligible crustal contamination. This potential oceanic sequence contains an p : . . . . . . . . . — R & acke, siltstone, argillite: well-bedded, graded turbiditic wacke, siltstonetargillite, wit unconformity y = <—(J~ granodilorite, Little Vermilion L "~ 1 ca. 2744 & ca. 2732 Ma
intervening clastic-dominated sequence with minor interbedded ca. 2853 Ma calc-alkaline intermediate tuff (U-Pb #5; stage of the Uchian orogeny (Stott, 1997) between the North Caribou terrane margin, on which the Red Lake 1986: Trace-element geochemistry of ore associated and barren, felsic metavolcanic rocks in the Superior 84 peridotite, Ball 294 22 3 S o : - Feabwk ° marble+chert+sulphides and associated skarn. e.q. adiacent to plutons tb  Trout Bay < tonalite. Douglas Lake Graves - detritus

e . . - . o h ; ? greenstone belt was built, and the Winnipeg River Subprovince (Beakhouse, 1991; Sanborn-Barrie et al., 2002), a ca. Province, Canada; Can. J. Earth Sci. 23, 222-237. - £ ©  Gbelitn % g Tonalite to granodiorite: variably foliated hornblende-tonalite to quartz dioritexgranodiorite; P , .9. adj P - ii&  URKAGWN siibracHistal u alite, Doug - assemblage 58: 57 2735-2740
Table 1) and chert-magnetite iron-formation. This metasedimentary sequence is intruded by likely synvolcanic gabbro 3.5 Ga continental terrane to the south. Post collisional penetrative strain (D.). locally outlasted 2700 + 6 Ma. the 85 pillow basalt, Ball 2.94 0.8 2 1 Y(Z s Gski 16 . < Gbelitn Khnétn . . . ol ’ - . : . p! T felsic dyke, Trout Bay > <«——— Dy Structures
and lesserultramalicrocks, with nicksl, copper.and platinumgroup slsment polential (Parker: 2000), which liely fsd .5 Ga continen e rrane to fosou h. s fo |5|onaI pen p Iza ive s Iraln ( :t,) ocal kSy out ta's: X thit i e}, Litchblau, A., Storey, C.C., and Kosloski, L. B ettt Bal B0E T T 5 B, o o N S| Ghelim i 7 . coarse-grained, granular, white fo grey with 10-30% hornblendezbiotite. Conglomerate: polymictic conglomerate (U-Pb #17, #38); with inmature to well-rounded Ball plutonic suite wo Woman S _ [ }-Huston assemblage
overlying, northeast-facing pillowed, tholsiitic basalt of the upper Trout Bay assemblage. The assemblage is capped maximsiny. 5g8 Bt young uncaniomably-gverlying molasse-llke: conglomerstle: rocks (unit: Fogben) that displey & R > ; . ; . - - - - ¢ Q 2o o s o / Fhu34co volcanic, plutonic and sedimentary clasts that locally show evidence of intense hydrothermal Ultramafic intrusive rocks: serpentinite, serpentinized peridotite, and rare pyroxenite, variably o 2740 3 quariz-feldspar porphyry | : : 2740 —

4 . i : > ; C - . penetrative tectonic foliation and amphibolite-facies assemblage. 2003: Red Lake Regional Resident Geologist Report for 2002, Ontario Geological Survey, 61p. 87 felsic tuff. Ball 2.94 0.8 3080 2 e Gbel1gr D vs 7 - Gbe11t ) N 3 e . ) A 1 * x . . <T granophyric granodlorite; . e <>—smgle Confederation
b_)il thm:jy dede_d OXIE:-f?f'I‘eS Zc_:n-fortrn;hl?n and LTterbe'?r?eﬁ SIItst?nei SITtI'l]ar tf; ftha} Wf_;_lchtogerllesdufpf;er;ngsﬁi =3 Al Toul B 585 20 3 %ét? anito p 1% i Catn N h cal rocks of unk Hinit alteration, likely prior to reconsolidation and metamorphism; possibly synorogenic with respect carbonatized, intrusive into the Ball assemblage; trace element data indicate affinity with Ball Tectonic Affinity o) Birch-Uchi belt g:s';f:‘g‘g;;m T assemblage source
pillowed volcanic rocks of the adjacent Ball assemblage. The homoclinal northeast-facing Trout Bay and folded Bal McMaster, N.D. asalt, Trout Bay : . alls flne ,Gbettn = . ) eoarchean supracrustal rocks of unknown affinity to Dy in the Red Lake belt at ca. 27402735 Ma. P ——————— F  Orogenic sediments (sediments which source, and are deposited within or N L
(a)z::rr:}gli?‘?:;afg:e toward each other across Trout Bay, which may coincide with a telescoped continental margin- Birch-Uchi belt 1987: Apreliminary 4°Ar/38Ar study of the thermal history and age of gold in the Red Lake greenstone. 89 basalt, Trout Bay 285 18 3 R Q g o Gbm ° s .= Gm s65 gr Wacke: ve fold hi Ko with | iated araill i d mi adjaceqt to, an act!vely deforming terrgne) ) o 2 e —

Intermediat t -+ cHaH-FsaRHtE ifoRfarmaticn are ] dthrolGhoutorissster Red Laks Beltatih The Birch-Uchi belt has been similarly affected by two penetrative regional deformational events, and a possible older 90 granodiorite, Onnie—Detour stock 27 13 2780 1 X i‘Vegg FGQGSm Q - E é & é\\ﬁ"g‘” s UusBwk acke: waci .e, e _SPat ic wacke with lesser a.ssoclate. argillite, siltstone an 1 minor RCOnTORTIIy Ball bl Red Lak . 0 M G  Orogenic plutor]s (|nc|ude§ c_rustal-derlved synorogenic granitoid plutons,
ermediate tuli + chert-magnetite iron-formation are aiso exposed throughout northeastern Hed Lake belt at the non-penetrative event, in addition to local strain events induced by the emplacement of plutons marginal to, and within Noble, S.R. — — - - 4]:‘70 ¢ Conife 0 28 o o o . ~Gbeiit g WAPES| LAKE /¢ o conglomerate; possibly unconformable on mafic volcanic rocks southeast of Birch Lake. all assemblage (Red Lake) <2925 Ma >2940 Ma and mantle-derived sanukitoids) «—{)— felsic dyke, Rahill Bay )
entrance to Slate Bay (U-Pb #24; Table 1) and Hoyles Bay (U-Pb #33; Table 1). These ca. 2.85 Ga tuffaceous rocks the belt (Fyon and Lane, 1986). A pre-2870 Ma nonpenetrative deformation event (D) may affect the Balmer 1989:  Geology, geochemistry and isotope geology of the Trout Lake batholith and the Uchi-Confederation Lakes FrE— Py — I —— 91 |biotite-homblende granodiorite, Killala—Baird batholith) 2.7 | 0.8 | 2820 | 1 Gbelitn @be} 1 TN S Lake it abeith, : @ v & * ' K Continental arc . . . . e angular unconformity
have calc-alkaline geochemical affinity, are enriched in LREE and LILE (type Fl of Lesher et al., 1986), and have assemblage as inferred by a possible unconformity between the Balmer and overlying Narrow Lake assemblage greenstone belt, northwestern Ontario, Canada. Ph.D. thesis, University of Toronto, Toronto, Ontario, Orogenic Sediments Continental Marain Arc Continental Marain Neoarchean 92 granodiorite, Killala—Baird batholith 2704 | 04 2900 2 5 sltn n L s o 17 Confederation plutonic suite " . ; ; ” ; o N  Ocean floor
negative Nb anomalies. They appear to be contemporaneous with early Trout Lake plutonic activity (e.g., U-Pb #53; i ; P it ; 9 9 9 O - = 4 J e’ Upper ultramafic flows: massive to pillowed komatiite and basaltic komatiite flows. i i i i i i i — 2800 2800
- 2 { ; : ! -9- i (Rogers per. comm., 2002). Regional D, fabrics are interpreted within the central part of the belt where north-trending 288p. N o 93 ranodiorite. southeastern Lonalegged Lake 27 14 2780 1 o g B [ Nl o ATHOL . Porphyritic rocks: light-weathering, feldspar- and quariz- (+ blue quartz) porphyritic, §  Strike-slip basin (strike-slip or pull-apart basin sedimentary rocks)

Table 1) and so may have formed in a proximal, yet fundamentally different tectonic setting than depleted tholeiitic Jolids arid TalsFics Witk asleeg linealbion ure developed in Cartderalion-age focks ant mtasedimeantary roeks.the Engiish Biver Laﬁ(erSt. floslerh t2 723-2.713 Ga Trout Bay ca. 2.85 Ga I Sanukitoid suite g ) glegg Q @'-‘% o5 = Gbe11tn ) . : ' , . . , . rorpay, g ] 9, P QU ( guartz) porphy, L T  Transitional between oceanic and continental, i.e., non-specified
biapalta that charscterzethe Trout Bay assamblage. Sundown Lake assemblage (Fyon and O'Donnell, 1986). This is consistent with post-2732 Ma east-west shortening Nunes, P.D. and Thurston, P.C. ] o b s 556G D"”éiacerseg";’: P ;3;’”(’5 . [ ] woman ca. 2.87 Ga [ Orogenic plutons 94 granodiorite, Dome Stock 2718 [ 16| 2820 | 2 lj 5 es ) ) . & . Uus12it Intermediate pyroclastic rocks; dacitic tuff horizons in central Springpole Lake. Tcf12pr Intrusive/hypabyssal rocks with 20-30% phenocrysts, interpreted to be subvolcanic to the Upper felsic to intermediate volcanic rocks: falsic flows (type F) intercalated with dacitic flows continental margin setting —@- tonallte, _

and near-vertical extension (present-day co-ordinates). Domains affected by subsequent D, strain are characterized 1980: Two hundred and twenty million years of Archean evolution: a zircon U-Pb age stratigraphic study of the e s s et Unconfonmity = e [] Bruce Channel 2.894 Ga [ Continental Arc 95 basalt, Confederation (McNeely) 2.74 0.8 3 é ° SEUL S i ; W Confederation assemblage. dated at 2925.4 +3.4/-2.9 Ma (U-Pb #7); white weathering, typically 3-15% quariz phenocrysts, U  Unknown tectonic affinity Trout Lake batholith

by east-northeast striking moderate- to steeply south dipping foliation. Linear deformation zones with intensely Uchi—Confederation Lakes greenstone belt, northwestern Ontario. Can. J. Earth Sci., 17, 710-721. [] Huston ca. 2.735 Ga ’ i : & < 0 Y4 Ghe11gd yd 4 o be1itn locally spherulitic texture, locally plagiociase microphyric. X  Continental margin plume-related — 2810 2810 —
NEQARSHEAN SUPRAGRUSTAL.AESEMBLAGES developed foliation and strong lineation, such as the Swain Lake deformation zone (Figure 2), are parallel to regional Sundown Lake ™~~~ ™~ ungonformity ~ ~ ~ ~ [ Narrow Lake <2.97 >2.87 Ga % Myoliie 10, Golifedaration ffieymon) 2.739 2.9 2750 2 079 Ell Gms65gr 2 g bel1 2 s > Wapesi B e ’ L w Y  Continental i
Confederation assemblage (cf) ca. 2750-2735 Ma D, pre iy interpreted to have developed during D, (Beakhouse et al., 1999). For s, thi St Lok Ontario Geological Survey conglomerate onset of regional D strain B Site Bsy ca. 2.5 Ga Haseanhean 97 lapilli tuff, Confederation (McNesly) 2748 [12] 2940 |2 og6s = &~ Gbestgd BAYHOL! > Wilcox Lake — Gbe11gd 5 - ® McKenzie. Gpo1h - e s Kp NEOARCHEAN (2800-2600 Ma) Porphyritic rocks: light-weathering, feldspar- and quartz- (+ blue quartz) porphyritic, 7 Gt m::g:: A 2
Following a hiatus in volcanic activity of some 100 my, the onset of a new staége of volcanigm is recorded by the deformition Zone & parallal 1o i Saster margin of the Mainprize Lake Batholth, and hesintarpreled nofhweet-eide: 1992a:  Tectonic Assemblages of Ontario, explanatory notes and legend; Ontario Geological Survey, Map 2583. [ Neoarchean wacke [ Confederation ca. 2.75-2.735 Ga il o); nfom;ny Dea B continental Arc 98 Telsic tuff, Bruce Channel 2894 20 3010 ) 50°30" ms - &bel 1t G%ﬂ 1tn N = Fogésm j\,iq//" ¢ 1 ~ o % S *" Bay m FagBsm 0 <ﬂ 2z AKX et 50°30° Diorite, quartz diorite: hornblende and biotite-hornblende diorite, syenodioritetquartz diorite with Ycf75pr intrusive/hypabyssal rocks with 20—-30% phenocrysts; includes the 2742 +3/-2 Ma Brewis Cheri-marble: locally stromatolitic; generally transitional with, and/or capped by, Note:
Confederation assemblage, the most extensive volcanic sequence in the Uchi Subprovince (Stott and Corfu, 1991). up movement, consistent with deformation during emplacement of the ca. 2725 Ma pluton (Beakhouse et al., 1999). 1992h:  Chart B Archean tectonic assembalges, plutonic suites and events in Ontario: Ontario Geological Surve! L e o " — - } - = = f Gsk11di inclusions of English River metasedimentary rocks locally (i.e. Pakwash pluton) and mafic ‘Balmer Lake) porphyry (U-Pb #45). chert-magnetitetsulphides; includes coarse-grained wollastonite- and/or diopside-bearin: . syn i i i i i i I— 2830 2830 —
The Confederation assemblage dominates the volcanic stratigraphy of the Birch-Uchi greenstone belt, and is well Both the ca. 2700 Ma Okanse Lake and Perrigo Lake plutons impose contact strain aureoles on D, fabrics (Fyon and Map 2580. ges.p ’ 9 ¥ unconformity ,,onpe,,ei?;;’,ﬂ;’;m,:;y_[,1 event Ball ca. 2.94-2.925 Ga Unsubdivided 19(?0 granod!:)rlt:/; M;cKe.n ZK: St::CK 2;2 (1)2 2:;8 2 I ' a ' ! ! volcanic rocks (i.e. eastern Bruce Lake piuton) f ) porphyy € ) metamorghosed eqtfivalen’ts on northern Pipgstone Bay. P g ﬁigvtzlgti?:ii‘:fl#,c,’irt];;n:sgg?;gga \z;ﬁ;:ﬁzt:uﬁgd chemical sedimentary sequences «—@- gabbro dyke,

ivi i i idi ini i i irch-Uchi (| 2. ranite, MacKenzie stoc : . O onn' -©. - g ’
EZ‘?ﬁZ?:Sﬁ?cZ‘?#Z'?Zﬁif ::?::&tghlﬁgﬁit getif,I:z};:?lgﬁ:z?\rir::bsl:gﬁ:::e:earseugglt‘ilrll%i?szgct:I?rtc;;s:;eosft(t:g Zr:;ﬁ::: LB 1R gl g4 e o e o lalorimn Selrasi e Bl el 19892¢: gzgonic Assemblages of Ontario, west-central sheet, Ontario Geological Survey, Map 2576, scale 1:1 000 N 5757 i, B S supracrustal Focks T 9 ——y— = . : 94°30 15" 94°00" 45 30" 15 93°00" 45 30" 15’ 92°00 Diorite-quartz dioritic rocks: with Flll-type REE profiles (high and flat) such as the Swain Lake . m‘,’litplz IIithlflogies for a given polygon are listed in the map legend for a given coded Spot Laks
the Knott, . and E . The Knott hi like iti ing f island . - - - - - - - - ] T — . . P 3 . ok i " . . " . ; s sy P colour block. r

:: th?)leirijt(c)e-lilfc\egrajte ::1eaEase?rtgggl;Z?kl;?;:\‘;efnaficevoT:anis: (r‘g:klc?owﬁ;sntz?t;: ﬁ?&?ﬁléﬂ"féﬁl?g Icglc:’r:?clfoirlls English River Subprovince Parker. J.R Figure 2. Major tectonostratigraphic assemblages and tectonic affinities assigned to volcanic, sedimentary and plutonic 102 cumulate zone of komatiitic basalt flow, Balmer 2.98 1.5 4 Syenite: amphibole syenite, south of Slate Lake, possibly part of the intermediate to mafic Zhn12di stock.,. I.lkely subvo_lcgnlc .to the Flll-type {qgnew sequence in the Birch-Uchi belt, and the M:d.d.le felsic to. {ntermed:a.te volcanic rfx.:ks. rh;_/odac:tlc anfl.rhyollflc ro_ws and tuff with Ie.sser | o840 2840 —
include Ignimbrites dated at 2742 (U-Pb #60; Table 1). The Agnew sequence is dominantly of tholelitic affinity, The main fabric-forming event to affect the metasedimentary-dominated English River Subprovince took place at ca. anen &1 ) ) . . ) . ) rocks of the eastern Uchi Subprovince and adjacent English River Subprovince (dz = deformation zone). 103 cumulate zone of komatiitic basalt flow, Balmer 2.98 1.1 4 Ghn11sy sanukitoid suite that has intruded the Uchi-English River interface. tholeiitic Howey diorite, likely subvolcanic to the ca. 2.74 Ga Heyson sequence, Red Lake belt. YbI55ft dagitic to andesitic pyroclastic tuff and lapilli tuff; minor spherulitic dacitextsiltstone; calc-alkaline ) .
comprising basaltic rocks and economically significant Flll-type (Lesher et al., 1986) rhyolitic rocks dated at ca. 2691 Ma, during a period of metamorphism that locally reached granulite-facies conditions and anatexis (Corfu et al., % coplosatonpotential frvaleangoenigmesshis stictade depoalistii) Inteced L2 Grpeneions Dok 104 komatiitic basalt, Balmer 298 |17 5 L_| affinity (type Fl); includes 2940.1 +2.4/-1.7 Ma massive rhyolite flows (U-Pb #6). ot Lako bathoith
2744-2738 Ma (U-Pb #66, #67, #69; Table 1) which hosted the past-producing South Bay volcanogenic massive 1995). The dominant fabric elements are east-trending, generally moderate to steep south-dipping foliation and an o R A DRFAG b RSASSamIa SUDRy: Span Ha bepe s Pel 108 T = — SR 12 E Granodioritic porphyry: granophyric granodiorite fo quartz-feldspar porphyry intrusions Middle mafic to ultramafic volcanic rocks: massive basalt and komatiitic basalt with minor T .

e . e ; ‘ . ] LEITHLS .| i ! -24. : : -1. : ) o i . 3 i L 4 ; : — 285 2850 —
f:«lzﬁglc(’g-rgén?flsgﬁgg, 2;74;2, :ngxg;E%E%e%;eﬂmufhn: T’a'ﬁéfﬁﬁé?,?‘ﬁgu?,yfﬁ'c"aﬁf'é'é:L"Jﬁi’é‘: (gfa ttTuteo gﬁﬁ‘é‘éﬁ?&ﬁ gﬁiﬁfﬁ?:ce'fﬁf: :::%r:f:; ﬂ“ﬁé’v'zgfo',"n'{;?{?,', ',Z‘::;',',’S’L; tl“:f;iéﬁh‘;‘;’,ﬁ:f si%’ﬂ(ﬁlﬁin?;?%;ﬂtﬁf’d‘?,:&‘;‘:?ﬁ’,‘uéiﬁf; 2000a:  Nickel-copper-platinum group element sulphide mineralization in the Red Lake greenstone belt: a 106 komatiitic basalt, Balmer 288 |-22 5 WESTERN SUPERIOR NATMAP COMPILATION SERIES Gabbroic rocks: generally undated gabbroic rocks intrusive into Confederation assemblage, Zbe75gd | associated with basaltic to rhyolitic flows and pyrociastic rocks of the Confederation assemblage associated spinifex-textured komatiite; includes some serpentinite and gabbro. - Ak Z;:::nmge o0
assemblage are interpreted to be separated from each other by eastward-dipping thrusts or high-angle reverse faults (D,). Unmetamorphosed pegmatite located southeast of the map area (Miniss Lake) cuts regional fabrics in migmatitic preliminary report; in Summary of Field Work and Other Activities, Ontario Geological Survey, Open File 107 komatiitic basalt. Balmer 208 18 5 GSC OPEN FILE 4256 Gmuégb including fine-grained tholeiitic dykes and sills intrusive into the Sundown Lake (Agnew Flli-type sequence); includes the 2741 +3/-2 Ma Found Lake stock (U-Pb #69) and the Intermediate calc-alkaline volcanic rocks: dacitic to lesser andesitic rocks dominated b 1
(Rogers, 2002). paragneiss, and provides a minimum age of 2688 + 2 Ma (Corfu et al., 1995) for regionally significant deformation and Report 6032, p.23-1 to 23-14. 168 oS —— komatmic’basa“ —— 5ol B 2 0 metasedimentary assemblage and coarse-grained, magnetite-bearing gabbro dated at ca. 2699 South Bay porphyry intrusion with associated Cu-Zn-Ag mineralization. pyroclastic tuff and lapill tuff. with minor Sphém,,.ﬁc dacite and chert-magnetite ¥

In the Red Lake belt, Neoarchean volcanism was initiated by the eruption of ca. 2.75-2.742 Ga shallow marine to anatexis of the English River Subprovince. 2000b: Gold mineralization and wall rock alteration in the Red Lake greenstone belt: a regional perspective; in : - i 52 M 52N 52-0 52 Ma at locality #57; includes Leg Lake mafic complex. 3 N 3 . & — 2860 <+—{ " }~Medicine Rock assemblage -—---------------------------} — 2860 —
subaerial calc-alkaline intermediate to mafic volcanic rocks of the McNeely sequence (U-Pb #10, #14, #16, #23, #28, Summary of Field Work and Other Activities, Ontario Geological Survey, Open File Report 6032, p.22-1 to 109 basalt, Balmer 2.98 0.7 4 ) s 1 OGS MAP P.3460 i i Ironstonetsiltstone; minor interlayered basalt flows. 2 eI AITT T M -
#39; Table 1). These calc-alkaline volcanic rocks are LREE-enriched (type FI), with primitive-mantle (PRIM) b By B . ; 22-28. 110 basalt, Balmar 298 | 03 2 Geology by M. Sanborn-Barrie', N. Rogers', T. Skulski, This map was produced from processes that conform to the Cartographic Ycf36fp ] ] ] < = O—— dekrtal zirconin Wackcing
normalized Th/Nb ratios > >1, and appear to correlate with the Knott sequence to the east. The McNeely calc- Uchi-Eng ISh FNer subprovince bot.mdary fault _ o Pirie. J Sawi E o T — S68 53 1 J. Parker, and J. Devaney’, 1998-2000 GEOLOGY AND TECTONOSTRATIGRAPHIC ASSEMBLAGES Services Section Quality Management System, Ottawa, registered to the Granite, granodiorite: massive to variably foliated biotite granite to granodiorite and associated Felsic dyke at Rahill Beach, Red Lake, interpreted age of 2757+9/-4 Ma (U-Pb #32). Lower basalt: massive to locally pillowed, calc-alkaline basalt. % ----- Sl 2870-2890 Woman & Balmer assemblage
alkaline sequence is overlain by, and interstratified with, the ca. 2.739 Ma Heyson tholeiitic volcanic sequence (U-Pb The east-striking Sydney Lake fault zone is part of a 1-2 km wide, steeply dipping fault zone, the Sydney Lake-Lake irie, J. and Sawitzky, E. 1 : : Quality System SO 9001: 2000 standard Gbeligr e ks k b lcanic and - O |- 2870 |- quarzgabbro, _‘Woman 2980-2990 2870 —|
#18, #37; Table 1), which includes massive to pillowed, plagioclase-phyric andesitic flows, dacitic tuff, Flll-type rhyolite St. Joseph fault zone, that can be traced along the Uchi—-English River subprovince boundary for some 450 km, from 1977a:  Graves Township, Kenora District. Ontario Geological Survey, Preliminary Map, Geological Series, Map 112 tonalite gneiss, Trout Lake batholith 2.86 0.5 2970 1 OF 4256 - pegmatitic rocks, known to be post-volcanic and syn- to post-orogenic. E Goldcorp Mine Red Lake — assemblage
(Parker, 1999), and tholeiitic basalt. Whereas McNeely volcanic rocks have an Nd value of + 1 to + 0.8 (Sm-Nd #95, Lake Winnipeg in Manitoba to Pashkokogan Lake in the east. Although this fault is generally a continuous structure, P1239, scale 1:12 000. 113 diorite- ite, Cat Island plut 2.715 1.7 2770 1 . P . 1 1 52L o
: i . i isotopi i i i i 35 granodioite-granite, Lat.\sland puitoh : : Geological compilation by M. Sanborn-Barrie’, N. Rogers', and ic Sui O
#97, Table 2), Heyson volcanic rocks have Nd values of +2.9 (Sm-Nd #96; Table 2). These geochemical and isotopic the Sydney Lake segment is expressed as a braided network of narrow shear zones, along which approximately 6 km 1977b: McDonough Township, Kenora District. Ontario Geological Survey, Preliminary Map, Geological Series, 34 - - g P y M. » V. Hogers, ; . ; P ; Py p Balmer Plutonic Suite 79
data are consistent with establishment of a Neoarchean shallow marine arc (McNeely sequence) on the existing of dextral (right-handed) transcurrent movement has been interpreted (Stone, 1981). This is consistent with estimates Map p124%’ e 112000, < % Gl J 114 tonalite, Trout Lake batholith 284 |18) 2880 1 T. Skulski', 2001-2003 Any revisions or additional geological information known to the Granodilorite, quartz monzonite: massive to variably foliated biotite granodiorite to quartz Tmu12gb Gabbroic rocks: gabbrotgabbroic anorthosite rocks intrusive into, and possibly related to, the T - —
Mesoarchean continental margin sequence, with local intra-arc extension and eruption of high-temperature Fll| made at Lake St Joseph by Stott etal., (1987a,b). 115 tonalite-granodiorite, Trout Lake batholith 2.84 02| 3010 1 RED LAKE AND BIRCH-UCHI BELTS user would be welcomed by the Geological Survey of Canada Gbe11gd | monzonite and associated pegmatitic rocks, known to be post-volcanic and syn- to Confederation assemblage. Gabbroztdioritetleucogabbro: intrusive into Balmer assemblage, locally plagioclase phyric (i.e., =
rhyolite and submarine tholeiitic basalt (Heyson sequence). At several stratigraphic levels, the Heyson sequence also Pirie, J. and Grant, A. 14 19 116 tonalite. Trout Lake batholith 2.84 13 2910 1 - post-orogenic. south shore of central Red Lake). A_ Bruce Channel —-Slate Bay assemblage
includes a small component of calc-alkaline andesitic to dacitic flows and tuffs that may correlate with the Earngey 1978a: Balmer Township, District of Kenora. Ontario Geological Survey, Preliminary Map, Geological Series, Map — - . , , - i assemblage -
seql/j\egce' I rel hip b he Confed d M h bl he Red Lake bel 'I\En:s-lt-:rMn%T::il-'SIilt\)nprovince P1976A, scale 1:12000. = g'}M 11; t gre‘Ir'lto leﬂt.e- -I-'rl'oljt lt- iki bztr::"tnh 22.78165 ?g gig :1] ’Contg;’r';g?gf:i:?é:ﬁ:ﬁii::flépei)rllgglg;qlgMufv’:; zglgztnada ONTARIO Digital base map from data compiled by Geomatics Canada, modified 2 Confederation assemblage ca. 2745-2735 Ma 2920 A—...Narrow | — ) S— detn'talv.zircon in-Slate Bay: 2020
epositional relationship between the Confederation and Mesoarchean assemblages in the Red Lake belt is 1978b:  Bateman Township, Kenora District (Patricia Portion). Ontario Geological Survey, Preliminary Map, onalite gneiss, Trout Lake batholi : - g d d Tonalite, granodiorite: massive to variably foliated biotite+hornblende tonalite to granodiorite, | L, . . . ., , , " g P T, p P i it P P r quartzite derived from N
supparted by eg. 2.76-2.242 Gy felac; recks thet; sut the Balmer aasemblage: (L-Pb#32, #45; Tbla 1), -and by Supracrustal rocks of the Red Lake and Birch-Uchi belts are characterized by mineral assemblages typical of Geological Series, Map P1568-A, soalo 1112000, ° Y v 23 24 " L 27,28 119 tonalite, Trout Lake batholith 2806 | 27| 2776 | 6 Ottawa, Ontario by the Earth Sciences Sector Information Division (ESS Info) Gbel1tn | commonly xenolithic or containing biotite schiieren; locally leucocratic (trondhjemetic (CI<5); Siliciclastic sedimentary rocks: interbedded fine sand size feldspathic wacke, lithic wacke, and Serpasinite; serpantinized partciatlte: pyraxente, tipically aellnallts Leaing. Jovally remalta 203 szt Ball with minor Baimer
Mesoarchean inheritance in ca. 2.74 Ga volcanic rocks (Carfu et al., 1998). An angular uncenformity is indicated by greenschist- and amphibolite-facies regional metamorphism. Although there is little quantitative P-T data for these L L‘g s £ 120 tonalite. Trout Lake batholith 284 06 2961 6 *Ontario Geological Survey, Sudbury, Ontario Scale 1:250 000/Echelle 1/250 000 intrusive into English River metasedimentary assemblage (i.e. < 2.7 Ga); with associated diorite chert with lesser argillite and siltstone. and talc schist; variably carbonatized; intrusive into, and geochemically related to, the ca. 2.99 ] ca, gg‘;g
opposing facing of Balmer and Confederation strata in the Madsen area, consistent with overturning of Balmer (Do) rocks, hydrothermally altered volcanic rocks with kyanite-andalusite-chloritoid assemblages from several localities in Pryslak, A.P. 22 i = jl\\ . J : : . " < g . i h’}; by IQ (ie. - . - S, i eSS Ga Balmer assemblage, possibly equivalent to the middle komatiite sequence. ca.
prior to Confederation volcanism. Local occurrences of coarse clastic rocks likely represent basal conglomerate the Red Lake area yield pressure estimates of 3-4 kb (Thompson 2003, and references therein). An increase in grade 1971a:  Precambrian Geology of Corless Township, District of Kenora (Patricia Portion); Ontario Department of ‘ LT @ 5 20 | 121 tuff, Balmer 2.96 0.3 3132 6 Kilometres 5 0 5 10 15 20 Kilometres Some geoaraphical names sublect fo revision NATIONAL TOPOGRAPHIG SYSTEM FEFERENGE AND INDEX and quartz diorite phases (Bluffy Lake batholith); cataclastic within the Sydney Lake fault zone. Epiclastic rocks: epiclastic rocks of Intermediate composition associated with the Confederation — 2930 5, 2930 —
marking this unconformity, however, typically the interface between Neoarchean and Mesoarchean volcanic rocks is to amphibolite facies toward the margins of the greenstone belt, reflected by the presence of garnet and staurolite in Minesand Northern Affairs Preliminary Map P634, Geological Series, scale 1:15840 Vo™ 7 P ‘ 122 basalt 2.96 1.9 6 — geograp. 4 d TO ADJOINING GEOLOGICAL SURVEY OF CANADA MAPS Tcf12sv ; ; . «— [ stromatolitic carbonate
covered by the intra-volcanic, ca. 2.735 Ga clastic Huston assemblage. metasedimentary rocks and by hornblende clinopyroxene in mafic rocks, is attributed to contact metamorphism by e h ' i | i | 2 el B : y Geographic Information Systems support by D. Lemkow' jori iori joril iemit i ite wit vl CH ARSI, Balmer assemblage (Red Lake and Birch-Uchi belts) ca. 2992-2964 Ma [P
bordering plutonic phases. The present-day metamorphic pattern ' may be the product of a polyphase 1971b: Geology of Knott Township, District of Kenora (Patricia Portion); Ontario Department of Mines and 1 N i’ 1?‘,1 21 123 diorite, Bluffy Lake Batholith 2.69 3.1 7 g Diorite: diorite-quartz diorite-trondhjemite and associated pegmatite with elevated Mg and Cr 1
tectonometamorphic histary with thermal events likely at ca. 2735, 2720-2715, and 2680 Ma. A rapid decline in high- Northern Affairs Preliminary Map F.635, Geological Series, scale 1:15840. A A Gl SR Redl[ > 124 basalt 2.84 17 6 Universal Transverse Mercator Projection Projection transverse universelle de Mercator M ic declination 2004. 0°29'E. ch ing 4.7° . Readi Gsk66di consistent with sanukitoid affinity; mafic satellite phase of the 2698 Ma Bluffy Lake batholith Tcf12i Intermediate volcanic rocks: predominantly intermediate pyroclastic rocks considered to be part Rhyolite: upper rhyolite dated at 2964 +5/-1 (U-Pb #40) near Balmertown and possible tuff ’_ 2940 2 2940 —
Huston assemblage (hu) > ca. 2732 Ma < ca. 2742 temperature thermal and hydrothermal activity in the Red Lake belt at ca. 2.7 Ga is indicated by the small difference in 1973: Shabumeni River-Narrow Lake Area (Northeastern Part), District of Kenora (Patricia Portion); Ontario Div. | e ! | North American Datum 1983 Systéme de référence géodésique nord-américain, 1983 ean magnetic declination , 0°29°E, decreasing 4.7° annually. Readings (U-Pb #51). cf12it i Tbms7fv ; ;
, y . . . . pera al a ydro al a y atca a al y a i - . . A i ] 125 quartz feldspar porphyry, Balmer 2.96 1.6 2996 6 Digital cart hv by D. Lemk K L d M. Currie, Contii tal f 0°40°E in the SE to 1°41°E in the NW fth of the Confederation assemblage. (felsite) east of Trout Lake batholith dated at ca. 2958.6 £ 1.7 Ma (U-Pb #56).
zhengston assemblagt;)(le compr:ses coarsle and fine clasttljc detritus deplosne: urr:conforrlnably to ct)zr;fgémhz:lbly c;:!urlng zircon, titanite and apatite U-Pb ages of syn- fo late-tectonic plutons {Corfu and Andrews, 1987; Corfu and Stone, Mines, Preliminary Map P.901, Geological Series, scale 1:15 840. 26 2 oI ThE Ty e——— i 13 - Igr aGGa ograp .VD y L. Lem dol‘:'/’ E. auerl,:_ a"h p - Lur le’S ontinenta © Her Majesty the Queen in Right of Canada 2004 © Sa Majesté la Reine du chef du Canada 2004 vary irom In the SE corner io inthe corner of the map T
onfederation assemblage volcanism. It appears to be transitional with the overlying ca. a (araves 1998b). This decline was likely driven by orogenic uplift and tectonic exhumation, processes that are recorded by 1974: Shabumeni River-Narrow Lake Area (Northwestern Part), District of Kenora (Patricia Portion); Ontario Div. = c . - eoscience Division; and E. Everett, Earth Sciences Sector ©Q 's Printer for Ontario, 2004 © Impri de la Rei I’Ontario, 2004 i g . 2 i o ; i i . i it i
assemblage. Detrital zircon populations from basal conglomerate at two localities (U-Pb #17, #38; Table 1) show flysch-like sedimentary rocks of the English River Subprovince, which is derived from detritus of the Uchi Subprovince Mines, Preliminary Map P.973, Geological Series, scale 1:15 840. 127 basalt, Narrow Lake 2.84 1.4 6 Information Division (ESS Info) yeef's Frinter for Bntario. FIPHIETIELIE Ei 5 RIS FoLr T Hntard. I_Wonzodlor ite-quartz {no.nzonltejgr a_nOd'_o’ ite of Sa"_Uk’to’d affinity whereby. monz_odlor l_te (minor) Tcf12mv Mafic ‘(‘.”camc ro.cks' basalm.: rOCK? corsigered peITeRthe ConfesratoT assembigs anad &t Felsic volcanic rocks: thinly bedded to massive quariz and feldspar phyric tuff (ca. 2989 Ma) — 2980 ‘—ArBalmer 2980 —
prominent (n =60 grains), ca. 2.74 Ga detrital age peaks indicating single-source derivation from the Gonfederation and subsequently buried (see below). 49Ar-2°Ar dates of ca. 2660 Ma for hornblende and ca. 2630 Ma for biotite from Gsk12qgd is hornblende- and biotite- phyric with high Mg#, Ni, K.O, Ba, and Sr, and is enriched in LREE; a transitional continental margin setting. Ybm59fv : ; ; e . . assemblage
b e ; : ; . F quently ( ) ; 128 basalt, Narrow Lake 2.84 0.0 6 g (Skinner porphyry, U-Pb #54) and associated volcaniclastic-epiclastic deposits
assemblage. In addition to polymictic conglomerate, the clastic assemblage includes fine argillaceous to turbiditic the Red Lake area (Hanes and Archibald, 1998) reflect the time of cooling to about 450°C, the closure temperature for Riley, R.A. granodiorite is moderately foliated and locally charged with felsic xenoliths; includes : .
rocks that conformably overlie ca. 2.742 Ga Confederation assemblage (McNeely) rocks in central Red Lake (Parnell Ar in hornblende, and about 275°C, the closure temperature for Ar in biotite. Within the Sydney Lake fault zone, 1976: Mulcahy Township, Kenora District; Ontaric Department of Mines, Map Series 2000, Precambrian, Map Iee N 129 basalt, Narrow Lake 2.84 0.9 6 monzodiorite and granodiorite of the Faulkenham Lake stock, near Madsen and the Perrigo Tcf12 Amphibolite: amphibolite-facies matfic volcanic rocks, locally pillowed east of Dixie Lake, . . z ; : : ; ;
Islands). Variation in lithofacies of the Huston sedimentary assemblage from coarse conglomerate to a succession younger argon ages for hornblende (ca. 2.54 Ga) and biotite (ca. 2.4-2.3 Ga) suggest a prolonged history of 2295, scale 1:12 000. Pakwash 130 andesite, Woman 2.84 0.6 2957 6 Lake pluton ’ SR considered part of the Confederation assemblage. Intermediate to mafic volcanic rocks: massive basaltic andesite to andesite (Tims Creek) flows | 2090 2990 —|
{~0.5 km thick) of well-bedded argillite and turbiditic wacke, suggests an erosional surface of considerable reactivation or fluid activity along this subprovince boundary fault. 1978a:  Todd Township, Kenora District. Ontario Geological Survey, 2000 Series, Precambrian Geology, Map 3 Lake 131 welded felsic tuff, Confederation (Knott) 2.74 1.9 2869 6 p : with minor dacite dated at ca. 2975 Ma at Spot Lake (U-Pb #58), underlain by minor pillowed I
topographic relief, on which deposition of sedimentary detritus under locally marine conditions took place during a 2406, scale 1:12 000 o v —— ’f deration (Kot S T4 = tholeiitic basalt
hiatus in Neoarchean volcanic activity. oo s . ; irlic Hio Ker istri ; i ; ; b asall, enivderadon {INo) : : i i ’ Table 3. Geochronological summary illustrating the age of major depositional, intrusive, and deformational events for the East Uchi map
5:928h|'ﬁr:\§r S:bsrow pce | ,  ovolution imoing d o of b ivach ke sodimenta 1978b: ;:gy?sl'z\;\;n:qlgbggnora District. Ontario Geological Survey, 2000 Series, Precambrian Geology, Map *J“é‘l%;r . 133 gabbro, Woman 284 0.0 5 The12gr Granife, granodior_i_te: variably foliated biotite granite_ to granodioritetquartz mo_nzonite and Earngey sequence (Birch-Uchi belt) ca. 2742-2735 Ma sheet. References to specified ages given in Table 1. Colours correspond to lithology and age as shown in Figure 4. Observed
Graves assemblage (gr) ca. 2732 Ma se: uer;%tlass at Ic\:,:.r Z;OE%I!;‘: T\lll;nfo?lrx:d ?:I':s‘?ellyeg; :t;gtr-lc:gl‘lHZi‘t’)I:gl ci‘:l‘:slrt;:rs‘ign; rdIef:>lr(r:r1(a¥(s:|‘r:1, -r:ig?::ml;;:ztupe, 1975: Ball Township, Kenora District. Ontario Geological Survey, 2000 Series, Precambrian Geology, Map 2265, &\ﬁ% 134 felsic volcanic, Woman 284 0.4 2983 6 associated pegmatitic rocks, knowr to be post-volcanic and syn- to post-orogenic. Ycf34 M_aflc |_rolc.amc rocks; p illow ba..salti-fragm(:}ntal rocks of the Wabanook and Neepewa Bay suites Sedimentary rocks: thinly bedded lithic wacke and siltstone locally cut by gabbro dykes. unconformities are denoted by line decorated with solid balls, as denoted on map face. Inferred unconformities, based on age of detritus in
:\\II ycémger cycle ofbl;leoa(rtzjhggr;iE calgl-_aélfalir;e _I\_/rc:lcanlism is represented gn the nor;r;)shore of Reg Lake l:)y the cte,l. 2732 metamorphism, anatexis and intrusion of peraluminous granites at ca. 2691 Ma. The 2691 Ma metamorphic and scale 1:12 000. . @i%’f é 135 basalt, Confederation (Agnew) 2.738 1.9 6 cf34mv :/rl'tgelg;gordnll;zrl;e;;})ed intermediate volcanic rocks (e.g. 2741.7 +2.3/-2.2 Ma (Fox Bay clastic rocks, are shown by dashed lines.
la Graves assemblage (U-Pb #25; Table 1). This volcanic sequence is dominated by grey-weathering, biotite-bearing magmatic event took place at pressures of 3 to 6 kbar and temperatures of 500° to 725°C. Attainment of paleodepths Seul . 136 basaltic andesite, Confederation (Agnew) 2.74 1.7 6 ; U- ; . . : . . . o . .
andesitic to dacitic pyroclastic tuff and voluminous, synvolcanic diorite and tonalite, and is interpreted to represent a of 10-20 km and establishment of a high geothermal gradient over such a short interval suggests that this terrane Rogers, N. . . ] ] 30 31 32 e {f\ 33 20 km - Granodiorite: variably foliated hornblende-bearing aranodiorite-tonalite of the Berens River arc Intermediate to felsic volcanic rocks: andesitic to dacite tuff dated at 2735 +4/-3 Ma (Wabunk Fe!s:c t? intermediate volcanic rocks: rhyolitic to dac:ltlc. flows, pyroclastic rocks, and .assocla.ted
A : ; : : : ’ . 137 basalt, Confederation (Agnew) 2739 | 0.8 6 ly g9 Xbmb59iv | epiclastic rocks dated at 2989+3 Ma (Campbell Gold Mine; U-Pb #41), ca. 2988 Ma (Coin Lake
shallow water to subaerial arc complex. Its calc-alkaline rocks are characterized by LREE-, LILE-enrichment, negative underwent considerable crustal shortening and tectonic imbrication, with significant input of heat, possibly from 2002: Geology, Confederation Lake, Ontario; Geological Survey of Canada, Open File 4265, scale 1:50 000. : : - Thn12gd : > suite} (U-Pb #71); 2738.8 + 2 Ma; rhyodacite pyroclastic breccia and lapilli tuff (U-Pb #68); P 4 5 UE: ’
Nb lies and depletion in h h el HREE) and high field- h el The G 138 desite, Confederation (A 2.74 1.4 6 plutonic complex. Ycf74it g <2 Baiva Ay Py P s U-Pb #21
Sesmiasne o, S 15 iy, TGOS Wity Gurglratiss i The. Huekat sesecniags, SORGRig manle sources, from 2700102690 Ma Rogers, N., van Staal, C.R., and McNicoll, V. 1. Riley (1975) 18. Beakhouse (1969) e e g : : dacite tuft and feldspar crystal tuff including 2739.1 + 8 Ma. Shabumeni Lake formation (U-Pb 4
concomitagnt clastic and pyrociastic ac)t,ivity 10 m.y. after in,itiatiog of Neoarchean volcanism in southeasgte’rn Rgg Lake? 1999: Recent advances in the geology and structure of the Confederation Lake region, northwestern Ontario. in MAP SCALE 2. Riley (1976) 19. Good ef al. (1986) |:| 139 daCI?e, Confederatu.;n (Agnew) 2739 | 20| 2790 6 #76) and associated quartz feldspar porphyry dykes (Jackson-Manion) dated at ca. 2739 Ma Dacitic volcanic rocks: generally pyroclastic including tuff, 2992 +20/-9 Ma lapilli tuff (U-Pb #35)
MINERAL DEPOSITS Current Research 1999-C, Geological Survey of Canada, p. 187-195. 3. Riley (1978a) 20. Pryslak (1971a) 140 rhyolite, Confederation (Agnew) 2736 | 0.8 2846 6 Tonalits: ] ivstoilafet b i dhismiizior el - (U-Pb #63). i ta Wil - g Ipy h o ) g” ’ 4 P
A companion metallogenic map, Preliminary Map P.3458, shows the distribution and types of mineral deposits for this . . Hm‘ 1:12 000 4. Pirie and Sawitzky (1977a) 21. Pryslak (1971b) Supracrustal 141 dacite, Confederation (Agnew) 2.739 1.8 2823 6 Tbei2tn ona m'?' massive to weakly follate ’Ot’te'tf’"a ite to trondhjemitetdiorite typically associate and tuff breccia with clasts more felsic than matrix, locally garnet-bearing.
Sundown Lake assemblage (sf) < ca. 2732 Ma part of the Uchi Subprovince, where mineral exploration has been ongoing since the turn of the century in the search Resgipics;, N, !VIcNmoII, V.,. van Sta?al,.c.R., and. Tomllnsonf X o 5. Riley (1978b) 22. Horwood (1945) Rocks 142 basalt, Confederation (Agnew) 2738 | 04 6 with, or intrusive into, <2.745 Ga Confederation assemblage. A Birch-Uchi bel 2744 M
The Sundown Lake metasedimentary assemblage includes clastic and epiclastic rocks throughout the Birch-Uchi belt for gold, iron, and base metals. The Red Lake belt continues to be one of Canada's largest gold camps with historical 2000: Lithogeochemical studies in the Uchi-Confederation greenstone belt, northwestern Ontario: implications : 1:15 840 6. Ferguson (1965) 23. Stone et al. (1993) 143 b It' Confederation (A 2738 | 0.9 8 Gnew saquence (Birch-Ucl hefy.ca. 2 Uttramatic volcanic rocks: komatitstkomatiitic basall, locally with preserved spinifex texture, Open files are products
that are interpreted to be synorogenic, in part deposited in pull-apart basins (Devaney, 1999a,b). Two main lithofacies production of more than 20 M oz Au. The largest and highest-grade gold deposits are located in the Balmer for Archean tectonics; in Current Research 2000-C16, Geological Survey of Canada, 11p. . 7. Pirie and Sawitzky (1977b) 24. Atkinson and Stone (1993) asalt, Confederation (Agnew) - - int diate to felsi Icani Kks: dacite i ith minor tuff. local litic texture: tholeiti forming lower (Flat Lake, Russet Lake, Nungessor Road) and middle sequences (Post Narrows, OPEN FILE th:.t Hiaghe) gl;ne
are represented by this coars-_;enmg-upwards clastic succession. Thinly bedded to laminated wacke-SIItston_e with assemblage, with the majority of gold essentially produced from three deposits: the currently producing Campbell- Sanborn Barrle, M., Skulski. T.. and Parker. J 8. Ferguson (1966) 25. Sanborn-Barrie et al. (in press) 144 basalt, Confederation (Earngey) 2.734 1.1 6 Migmatite ca. 2690 Ma Zci35iv Intermedia g _o elsic volcanic rocks: dacite flows with minor tuff, locally perlitic texture; tholeiitic Middle Narrows, Golden Arm) DOSSIER PUBLIC tranh The (50 formal
minor pebbly sandstone and fine pebble conglomerate are exposed on the eastern shore of Woman Lake and in Lost Red Lake orebody (> 13 M 0z Au), and the past-producing Cochenour-Willans (1.2 M oz Au) and Madsen (2.4 M 0z Au) ; > v Ay s . . . : 1:31 360 26. Atkinson (1999) 145 hvri diorite. Found Lak K 274 6.1 7 i f tnria- q i " 0 £ i e (type Flli) affinity. ’ : et
. iy - P A ; 4 A 5 &n ; ] 4 &SNS . Geol fthe Red Lake G belt. O - Geol 1S f Canada. Open Fil I 9. Ferguson (1968) granophyric granodiorite, Found Lake stoc . . Peraluminous granite to granodiorite: homogeneous diatexite with = 95% medium-grained to publication process.
Bay, Confederation Lake. This is locally overlain by clast-supported polymictic conglomerate (i.., at Sundown Lake mines. Virtually all gold mineralization has an epigenetic aspect and is structurally controlled, occurring in veins, In press: eology of the Red Lake Greenstone belt, Ontario; Geological Survey of Canada, Open File 4594, scale 10. Atkinson (1993) 27. Rogers (2002) 126 basalt. Confaderation (E. 274 12 8 Gms65 titi itoid mobilizat icall t and ite bearina: locall tite and Mafic volcanic rocks: tholeiitic basalt, commonly variolitic and pillowed:; typically aphyric, 4256
and eastern Woman Lake) with interbeds of coarse sandstone. Sandstone interbeds are typically massive to plane- lenses, fractures, and hinge zones, particularly along contacts between two rheologically distinct units (Dubé et al., 1:50 000. : 1:50 000 ) 28. Thurston (1985) asalt, Confederation (Earngey) . - msB5gr | pegmatitic granitoid mobilizate, typically gamet and muscovite bearing; locally apatite an: Felsic volcanic rocks: rhyolitic flows (Keewatin Bay suite) and associated quariz feldspar sparsely vesicular: consisting of a lower sequence with TiO >1.5% and flat to enriched LREE ) )
laminated, and rarely display crossbedding. Detrital zircon from wacke on eastern Woman Lake (U-Pb #65; Table 1) 2002). Lesser gold production has come from the ca. 2.72 Ga syntectonic granodioritic Dome and McKenzie Island 2001: 300 m.y. of tectonic history recorded by the Red Lake greenstone belt, Ontario. in Current Research 2001- 11. Ferguson (1962) 29. Thurston et al. (1981) 147 rhyolite, Confederation (Earngey) 2735 | 0.8 2868 6 tourmaline bearing (I.e. southeast of Jubilee Lake); commonly contains inclusions and rafts of Zcf75ft porphyritic rocks dated at ca. 2744 Ma (U-Pb #66}; tholeiitic (type FIII) affinity. il ” 'dd; d ith TiO 5 'f i HEGLBEIGAL SURVEY: BF BANABA :es dos: IRYR LIHUIRGH: Eon
provide a maximum age of deposition of ca. 2732 Ma for the Sundown Lake assemblage, which is interpreted to have stocks, namely from the past-producing McKenzie (650,000 oz Au), Gold Eagle (40,000 oz Au) and Gold Shore (21,000 €19, Geological Survey of Canada, 14p. E 1-63 360 12. Chisholm (1954) 55, Brecks obal fiis inhomogeneous diatexite; cataclastic within the Sydney Lake fault zone. . g - profiles, and middle and upper sequences with TiO» <1.5% and flat to depleted LREE profiles. coZOLOGIGAL BURVEY OF GANADA e: 2:2 :::m‘}: rL ont
been depos;‘:e((iDsynorogemcatljl)y, Aellther during D, (Roger: pe(;sor;)al rc:ommunlcalt\lllon(,)é:\)OS) I?arkdurlmg D, athca:; o0z Au) mines. The Birch-Uchi belt contains a number of past-producing gold mines that collectively produced on the Sanisorn-Harfis: B SkulREiT. Barkar: J. and Dobd: B e 13. Pirie and Grant (1978a) -y B:::k: Zt :I. E1 9753 References [ ::‘ocessus oﬁicief‘ do
2715-2720 Ma (Devaney, 1998b). A lower constraint is considered to be the ca. 2700 Ma Okanse Lake pluton, to whic order of 1598, 000 oz Au and 27,000 0z Ag. anborn-Barrie, M., Skulski T., Parker, J., and Dube, B. 14. Pryslak (1974) - - 1. J.B. Whalen and J.A. Percival (unpublished) . j o ji . i P s cf35th Mafic volcanic rocks: pillowed basalt and pillow breccia of dominantly tholeiitic affinity. 2004 icati
garnet-grade metamorphic assemblages in these clastic rocks are attributed (Devaney, 1999a). The Birch-Uchi belt is a volcanogenic massive sulphide (VMS) camp, host to the past-producing South Bay Mine 2000: Integrated regional analysis of the Red Lake greenstone belt and its mineral deposits, western Superior : 1:250 000 15. Pryslak (1973) 32. Breaks et al. (1976a) 2. Henry et al. (2000) 5. Tomlinson et al. (1998) Inhomogeneous diatexite with 70-95% medium-grained to pegmatitic granitoid mobilizate, (L P p ly . 00 publication de la CGC.
that yielded 1.6 M tons of ore averaging 11.06% Zn, 1.8% Cu, and 2.12 ounces Ag per ton (Atkinson et al., 1990). The Province, Ontario. in Current Research 2000-C18, Geological Survey of Canada, 16p. 16. Beakhouse et al. (1994) 33. Breaks et al. (1976b) 3. T. Skulski (unpublished) s I:OTf""SOg gtn(:t T?ggg (1999) Gms65gg | typically garnet and muscovite bearing, commonly contains inclusions and rafts of metatexite; =~ === [
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St. Joseph assemblage (sj) ca. 2723 Ma gep?sg is ata_ssomated ;\?th an exhalative arglllac:ﬁﬁs ch;lart un;t e:rtn:‘i FIIIIb type sphen;,llltlc flo\n;st ralantliq pgrfhlg(mgsltt)fh thc: Sanborn-Barrie, M., Skulski, T., Percival, J.A., Whalen J.B., Brown, J., and McNicoll, V. 17. Beakhouse (1989) 34. Stone (1998) 4. K. Tomlinson and R. Stevenson (unpublished) cataclastic within the Sydney Lake fault zone. Yef35ea Mafic vollcamc .rtl)cks. calc-alkaline pillowed basalt flows, pillow breccia, and tuff of dominantly
Intermediate tuff of the St. Joseph assemblage is recognized on Springpole Lake in the northeastern Birch-Uchi belt. onfederation assemblage (Agnew sequence). Although most of the volcanic assemblages of the Red Lake belt hos - Heal I Toctrmaiaiaraoti b S Sriborovi Siiaric: Esninaieal 35. Stone (1998) . . P |--r - Cor e e calc-alkaline affinity.
- - small zinc, copper and sulphide occurrences, the most prospective volcanic sequence for VMS mineralization, based : eology and lectonostratigraphic assemblages, western vvabigoon Subprovince, Ontario; Geological Table 2. Sm-Nd isotopic values expressed as €y, calculated atthe estimated ageoftherock.

These rocks are correlated with rocks in the Lake St. Joseph greenstone belt (Stott and Corfu, 1991) on the basis of a
ca. 2723 Ma age (U-Pb #78; Table 1). They appear to lie unconformably above the Confederation assemblage, and
likely postdate D, deformation.
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on known sulphide mineralization, synvolcanic alteration and correlation with the Birch-Uchi belt, is the tholsiitic
Heyson sequence with its high-temperature Flll-type rhyolitic rocks and associated exhalative units (Parker, 1999).

Survey of Canada, Open File 4255; Ontario Geological Survey, Preliminary Map P.3446, scale 1:250 000.

Figure 3. Sources used in the compilation, keyed to reference list. Box colour represents map scale, and box number
refers to the numbered reference.

Model ages are based on DePaolo (1988). Locations appear on the map face as yellow
triangles, arranged from west (Sm-Nd #80) to east (Sm-Nd #147).

To enable the rapid dissemination of information, this map has not
received a technical edit. Discrepancies may occur for which the
Ontario Ministry of Northern Development and Mines does not
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Information from this publication may be quoted if credit is given.
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