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Western Superior NATMAP Legend Key:
DESCRIPTIVE NOTES assemblage. A massive granodiorite clast from the A;nent Bay assfemblage (U-Pb # 51; Table 1) has an age of 2698 + Bay; Ontario Geological Survey Preliminary Map P.2217, Geological Series, scale 1:63 360. S " — . — EXPLANATION OF LEGEND CODE NEOARCHEAN (2500-2800 Ma) Quest Lake sedimentary assemblage >2718 Ma <2735 Ma S ) e e —— I P —
4 Ma (Davis et al., 1988), providing a maximum age of deposition of the Ament Bay molasse assemblage in a proximal rystallization etamorphic |Monazite itanite Granite: post-tectonic, post metamorphic granite, and associated pegmatite intrusive Mafic’to | e . e to alit
i i i . W. .D. . W Map i i °00' %15’ i i is qi . ’ 4 i =i isti Geochronometry | Age i ntermediate Felsic ; = Ultramafic ~ Granodiorite  Diorite
braided river environment (Devaney, 2000). Breaks, .W., Bond, W.D., Stone, D., and Desnoyers, D.W. i . No. Rock type, Assemblage (Formation) Age ZirconAge | Age Age Ref. 92°00 45" 30 91°00 45’ 30 90°15 This map uses codes thatare to be read from right toleft. An example is given below. Gbe10gr | into migmatitic rocks of the English River/Winnipeg River, dated on Sen Bay at 2560 + Wacke, siltstone with minor graphictpyrrhotitic shale |2| _ ihology (see listing below) EON | ERA Alge Codes (Ma) Range Voieae  Volcanic Vol uartzite F"(‘:iarine) Bluton IR iuton A Hluton(c
INTRODUCTION 1979: Operation Miniss-Tully Lakes, Hooker-Fitchie Lakes sheet, Districts of Kenora and Thunder Bay; Ontario (Ma) (Ma) (Ma) (Ma) Format of legend code from the RIGHT: =age o o rocks rocks (cgnﬁnenhl) e rocks 4 )
This 1:250 000 compilati . ] ) | Fthe W ior NATMAP oroiect (Fi Geological Survey Preliminary Map P.2218, Geological Series, scale 1:63 360. 1 felsic volcanic, Kashaweogama 3285 1 40 Ma an = assemblage name (see listing below)
: pilation map is one of a series assembled as part of the Western Superior project ( |fgure UNCONFORMABLE CONTACTS ( , j ; ; 50°45" oz 50°45' : : T = tectonic affinity (see listing below)
1). It synthesizes new mapping, geochronological and geochemical information acquired during the course of the - . . . . B B B J.L. and Percival, J.A. 2 conglomerate (tonalite clast), Warclub (Narrows, <2704 +1 2 . .
p)rojectywith existing reconzzisgar?ce and detaﬁed sourcgs (see Figure 3). On the mag face, an alp?hanumeric code is Three unconformities are recognized in the stratigraphic record of this area. The oldest is represented by the Jutten : roun: anc rereiva, ’ ' ' - Tan2li . ) B o e ? unconformity ? - - -----=-=--=-=-———~———~—~~ -~ 544
. . . o . - AR . sedimentary sequence which marks a period of erosion and deposition between Mesoarchean magmatism (tonalite inpress:  Geology, southeastern Sturgeon Lake greenstone belt, Ontario; Geological Survey of Canada; Open File 7 T 3 tonalite, Heron Lake stock ca. 2700 2 T T Porphyrytic rocks: plagioclase feldspartquartz porphyritic subvolcanic intrusions Using the legend: e.g. Handy Lake rhyodacite tuff, MhI35fv g
used to identify units and provide information on their age, assemblage name, and tectonic affinity. Colour is used on : " ; " G i . o o - - — - Gbellpr . . ’ N
h P K units i ight basi bdivisi d 1o identify broad : Fi 4 gneiss and supracrustal substrate) and deposition of undated submarine tholeiites of the Jutten Group. Polymictic 4286, scale 1:25 000. Northern 94° W 86° W 4 tonalite gneiss, Winnipeg River 2970 1 @) @ cutting Jutten assemblage north of Sioux Lookout i 3 0
tee maFI’I ac;e tlt() groulp rock units into el'gj ! asllc su |\'/A|5|ons an bto |dent| yU |r30ba age gtrjouplngs (see Ilgulr_e_ ): conglomerate of the basal Warclub assemblage (Savant Narrows and Patara formations) demarcates a regionally . 5 tonalite. Tersha Lake stook 2700 2684 1 @ South Sturgeon plutonic suites ca. 2730-2735 Ma M hi 35 fv 3 &
enerally, darker colours represent older rock units. Ages are based on U-Pb zircon dates at spot localities, extensive unconformity that separates the Jutten assemblage, interpreted as part of a Mesoarchean continental Corfu, F. Superlor cq,/ — - i L o . . . . . . o o . . 8 g
gthTapg'a“?d Fhrc:lu%h I';h‘?lc’g'ial’ geoc(:jhemlc_:gl or Igeophysu(:jal mezns. _Sulpra((:jrustal ;s;en}blﬁges (se0 !:'g“fr(le) are margin sequence, from Neoarchean volcanic rocks, interpreted to represent an oceanic to transitional arc complex. 1988: Differential response of U-Pb systems in coexisting accessory minerals, Winnipeg River Subprovince, superterrane NS 6 rhyodacite tuff, Warclub (Whimbre) 2702 1 The lithology code (li) identifies the dominant rock type in map units. See lithology list Ybe730r Foliated trondhjemite and leucogranodiorite (Robinson pluton, central Lewis Lake ) m 1000 > .
the ine p”“ﬁ'patﬁ.’ 3:;. e'(;rof typ?SO' tep.os'e\‘/’.'l‘l.a agest, aln 1%32_00%"20?9%'; ggo;:alytsmq ¢ .atra"te”izcs' o .°"‘1'"% Lastly, conglomerate and crossbedded arkosic wacke of the Ament Bay assemblage unconformably overlie the Canadian Shield: implications for Archean crustal growth and stabilization. Contrib. Mineral. Petrol., v.98, Oxford. T > 2.8 Ga continental 7 quartzite, Jutten <2048 + 3 3 below. More detail on lithologic constituents is located in the unit descriptors in the Legend. Granite to granodiorite: late to post-tectonic biotite- and hornblende-biotite granite 9 batholith) Lithology & S |1 - unsubdivided Proterozoic -
€ approach outlined in &aeology of n_ano( fliams et al., 1992; ’ & .)' utonic suites are the equivalien Central Sturgeon and Warclub assemblages and are interpreted to represent proximally derived detritus deposited in p.312-325. terranes and rhyodacite tuff, Northeast Arm < Gbeligr . . . L, . ., = 28 4
of supracrustal assemblages in this hierarchy, with designations based on mineralogy (e.g. biotite, hornblende, . N A - . X N X . g 8 Yy ! 2881 1 - L. k L 9 and granodiorite, dated at 2660 + 20 Ma where intrusive into English River hibolit 8 ww
muscovite-bearing suites), composition (e.g. sanukitoid suite), or structure (e.g. gneissic suite)(Stone, 1998). The abraided fluvial system incised into this tectonically uplifted terrane. 1996: Multistage zircon and titanite growth and inheritance in an Archean gneiss complex, Winnipeg River Stull|  West Sachigo isotopic influence 9 gabbro pegmatite, Northeast Savant Lake 2752 1 The age code (2) indicates the age of the unit, |nferred_from U-Pb zircon dates of individual g - 221 E(T)T;]P Icl)n?;r(;te o 2
tectonic affinity of a supracrustal assemblage or plutonic rock suite (see tectonic affinity criteria listed in the legend Subprovince, Ontario. Earth and Planetary Science Letters, v. 141, p.175-186. 3.5-2.81 Ga Northern 10 lithic wacke, Warclub <2720 1 Sq:’lr)ples. In .aieas \INIth éabundagt geé)é:h;%nolor?y, a unltthcan b% asfsllgned ar? age within ab5 Gabbroic rocks: medium-arained gabbro. intrusive into. and likely linked to South db diagase © 1600
classification, and isotopic (Sm-Nd, U-Pb) signature, and is summarized in Figure 2. : ae e ; T ’ ’ ’ ) ) ) ) ) - \y. (26-62), .y.(10- - . | 4 °
: pio )59 : . nro isotoDi ; Central to the map area, the 1500 km? Lewis Lake batholith is intrusive into Neoarchean volcanic rocks of the Savant 1995: U-Pb geochronology and evolution of the English River Subprovince, an Archean low-P, high-T 12 feldspathic wacke, Warclub <2704 4 See age list below and corresponding range in Figure 4: Lithology and age chart. Gbe11tn Tonalite to granodiorite: foliated, hornblende-biotite and biotite-tonalite to granodiorite fh felsic phyllonite S
Locations of samples used for magmatic or detrital U-Pb zircon dating and for Nd isotopic analysis are shown on _Sturgeon greenstone belt except on its western side, where it is in fault contact (Miniss River fault zone) with ca. 3046 f . } o . 3.0-2.87 Ga - 4 f felsic pl ; K e
th P d listed in Tables 1 and 2 tively. Thi ) tes int tati f th i d geong el ‘cep! /est le, | ! ( / ? ) - 304 metasedimentary belt in the Superior Province; Tectonics, v. 14, p. 1220-1233. Lake terrane North Caribou 13 granite, Grebe Lake stock <2714 2696 + 4 1 p elsic plutonic rocl z
€ map tace and listed in lables 1 and 2, respectively. This map incorporates interpretation of the magmatic an Ma tonalite and tonalitic gneiss of the Winnipeg River Subprovince. New isotopic data from multiple phases of this o e S of aribou terrane - . . . . fv  felsic to intermediate volcanic rock 2500
depositional ages of many different rock types. Consequently, the ages assigned to large areas of the map have been ith indi i B . . Qm. 111 114-116: ; Winnipeg DA 14 porphyritic sill, South Sturgeon (Conant) 2733 +1 4 (3) The tectonostratigraphic assemblage name (an) for supracrustal units or suite name for —
p 9 y yp q Y, g 9 9 p batholith indicate it was emplaced at ca. 2735 Ma (U-Pb #18,55: Table 1; Sm-Nd #104-111; 114-116: Table 2), Davis, D.W. ~ . . . o ) ° - h ) . ; . p : gb  gabbro
inferred from along-strike lithological correlation, similarity to dated plutons, or crosscutting relationships between ; ; ~ ; ; " . : o . 4 o 3.32-2.81 Ga felsic volcanic, Warclub (Whimbrel, + plutonic rocks identifies packages of stratigraphically or magmatically related lithologic units Gabbroic rocks: melanogabbro to quartz gabbro with associated granophyre and L .
essentially contemporaneous with the VMS-related South Sturgeon caldera complex. The batholith consists of . ) oo ” 15 , (! ) 2704 +2 4 Ymu73gb d d -quartz t
various rock types. Where there is a high level of confidence about the age, a small age range has been assigned to s ran ! ! VIS ! -ald atn 1S 1996: Provenance anq depositional age t_:onstramts on sedimentation in the western Superior transect areafrc_)m | oo North 6@ | & v |\ \ N\ Winnipeg River - of similarage. See listof assemblages and suite names below. % G . o . i . L . [o] pegmatite of the layered Pike Lake intrusion g grano !or!te quartz monzonite
: ! i € ) >N assic foliated hornblende-biotite tonalite with biotite leucotonalite to granodiorite and hornblende-biotite quartz diorite U-Pb ages of zircons; p. 18-23 in Harrap, R. M. and Helmstaedt, H. (eds.), 1996 Western Superior 52° N 8 4 X - Subprovince 16 feldspathic wacke, Warclub 2703 £ 1 4 . . ranite to granodiorite: massive, coarse-grained granite to granodiorite pegmatite, gg granodiorite-granite gneiss
the rock unit, whereas with greater uncertainty, the assigned age range is broader. As well as indicating the phases. Pillowed and disaggregated diorite to quartz diorite dykes/sheets and tonalite gneiss rafts occur within the Transect Second Annual Workshop, Lithoprobe Report #53. Lithoprobe Secretariat, University of British ; 5 .‘ \ e 17 dacite tff, Handy Lake 27452 +1.9/1.8 5 i . . . . o Gbe27gr cuts migmatite near Dagny Lake, Winnipeg River gr  granite-granodiorite _ unsubdivided Neoarchean -
confidence level, the width of the age range also serves to identify units and areas where the state of knowledge is less main tonalite phase. On its eastern side, dykes and stockwork veins of pink granitic aplite-pegmatite are locally Columbia. I Caribou ~N ‘\ - 7~ ite Lewrs Lake batholih = 7 (@ The tectonic affinity (T) describes the environment of deposition or crystallization of a map iv. intermediate volcanic rock 10
robust. A geochronological summary illustrating the age of major depositional, intrusive, and deformational events in abundant. Foliated, quartz-porphyritic hornblende-biotite granodiorite to tonalite forms a volumetrically significant i NN > - Greenstone belts 18 tonalite, owis Lake atholit 2735 +3/-2 6 7 y unit based on all available lithologic and geochemical information. See tectonic affinity list : . . ; it intermediate tuff, tuff breccia | | | | | | | | | | | | N
the map sheet is shown in Table 3. phase at its northwestern margin (Yett Lake stock; Sm-Nd #115: Table 2) and its southwestern margins (U-Pb #55: Davis, D.W., Amelin, Y., Nowell, G.M., and Parrish, R.R. terrane 19 leucogranodiorite, Robinson pluton 2730 +8/-6 6 ! / Ubestn below. Yss73pr f’orphyrles: plagioclase feldspar and quar{z-feldsparporphyr/tlc dykes and sills, md mudstone siItstc;ne
Table 1). Leucocratic biotite (K-feldspar phenocrysts muscovite garnet) trondhjemite to granodiorite of the Robinson 2000: Constraints on crustal development in the western Superior Lithoprobe transect from Hf isotopes in ) - volcanic rocks of mainly 20 rhyolite tuff, Handy Lake 2745 1 ) A Gbeb4 Granite to granodiorite: foliated to massive biotite- and hornblende-biotite granite to includes Conant and Handy Lake porphyries, central Savant Lake belt mv  mafic volcanic rock
THE WESTERN WABIGOON SUBPROVINCE glgjt#czngls_rmguil)ve into the central part of the Lewis Lake batholith and yields a slightly younger age of ca. 2730 Ma (U- zircons; p.38-44 in Harrap, R.M. and Helmstaedt, H.H. (eds.) 2000 Western Superior Transect Sixth N continental affinity 21 dacite lapilli tuff, Fourbay Lake 2775 + 1 > / > e64gr granodiorite and associated pegmatite/aplite mz  monzonite-monzodiorite-syenite
»jabie ). i i i i i iti i . . s i
The long-lived (ca. 2.92-2.70 Ga) western Wabigoon Subprovince of the Superior Province is an ideal setting in which - ’ : : : ’ . . Annual Workshop. Lithoprobe Report #77, Lithoprobe Secretariat, University of British Columbia. m volcanic rocks of mainly 22 dacite lapilli tuff, Fourbay Lake 2774 1 N K o) pr  porphyry . . 2600
dv Arch | luti | " ‘M h d - South Sturgeon plutonic suites also include the synvolcanic Beidelman Bay intrusion (U-Pb #47: Table 1; Sm-Nd g oceanic affinit - < Y ] ] ] ] o ] o ] gz quartzite, quartz-rich sedimentary rocks
t/%lj:rl:in);usri:aea;ﬁr—u;t?aZ (eavao ;Sgrr:{aritngrsz%;ﬁz-;:;“n?:r?ta? seeSL?:r:gezagacozvsq 55_32q$8né23a22ﬁc csc;rgﬁr: Iesr?ts- #118-119: Table 2)), dominated by texturally variable leucotonalite phases with older quartz diorite and xenolithic Davis, D.W. and Moore, M. F— English R. ic atfinity 23 rhyolite flow, Handy Lake 2745 1 L(\ ¥ ) ) o ) ) Ybe73tn Tonalite: fine-to medium-grained, biotite tonalite and xenolithic tonalite of the sm metasedi’mentary migmatite/paragneiss
dominated cover. and widespread plutonic rocks of ca. 2.7 Gaay o ﬂ is situated south of a coherent ca. 3.6-3.0 Ga tonalite phases (Galley et al., 2000) and the Pike Lake gabbroic intrusion (U-Pb #48: Table 1) a layered complex 1991: Geochronology in the western Superior Province; Jack Satterley Geochronology Summary Report, May ig North-céntral|  Eastern - metasedimentary belts 24 dacite tuff, Vanessa Lake 2927 1 AN T Monzonite, monzosyenite, quartz diorite: foliated, equigranular to K-feldspar Beidelman Bay pluton sv  volcaniclastic sedimentary rocks 25
: ) videspread p . o ge. h - - 9.0-0. consisting of melagabbro to quartz gabbro and granophyre phases. These are, in turn, cut by a swarm of porphyritic 1991. 2 and associated granitoids o5 quartzite, Jutten <2912 2695 1 < , Gsk64gd porphyritic hornblende-biotite monzonite, monzosyenite, quartz diorite of the Vista N tonalite-granodiorite gneiss =
plutonic terrane, the Winnipeg River Subprovince, vestiges of which can be detected isotopically along its eastern felsic dykes, one of which yielded a ca. 2720 Ma age (U-Pb #46; Table 1; Sm-Nd #120: Table 2) g %6 massive granodiorite 2685 ; Son( - LEGEND | ak . o rock theast of Hillton Lak tﬂ thoiit Qb i g =
margin (Central granitoid complex). Early quartzite sequences within the Wabigoon Subprovince indicate that its ' . L ! T X ) - Davis D.W. and Trowell, N.F. v lort ) \ axe complex and rocks southeast or filitop Laxe oleiitic basalt x
Mesoarchean strata were likely built unconformably on Winnipeg River continental basement. In contrast, its intrul?s?ofgrTl?t?e:T)c;tf?;?ittinlzLF:I‘ict)i‘f:egatlg::ciofaskénstt::kSai\;amelge;kz%?tl\/;;ﬂ:?gnTaekg:t}éiim Ma Falrehid Lake 1982: U-Pb zircon ,a es from the eastern Savant Lake-Crow Lake metavolcanic-metasedimentary belt Granitoid rocks 27 feldspathic wacke, Quest Lake 201 : \ d@ '( G diorit lite: foliated, hyritic hornblende-bioti diori tn tonallte-granodlo_rlte g 6|1 26 - 265
Neoarchean volcanic rocks, which are host to volcanogenic massive sulphide deposits (i.e. the Sturgeon Lake camp), ’ . fona r OcK, and : . ) : h z! tont 9 > Canadian J Lo E \tIhS . 1"‘5’) 808 877V e ! y belt, . 28 porphyritic dyke, Central Sturgeon 2720 2718 1 \ = Migmatitic leucosome ca. 2690 Ma Ybe74gr ranodiorite to tonalite: foliated, quartz-porphyritic hornblende-biotite granodiorite to up  ultramafic plutonic rock S o - 2660
are largely isotopically juvenile and interpreted to have formed in an oceanic to transitional arc setting. A sequence of Late- to post-tectonic alkalic to subalkalic potassic intrusive rocks cut the Sturgeon Lake belt. These include late- northwest Ontario; Lanadian Journal ot arth Sciences, v. 19, p. 865-677. Quetico 29 crossbedded arkosic wacke, ament bay <2701 y —= - Gberar PROTEROZOIC (544-2499 Ma) . L o P tonalite of the Yett Lake stock and associated phases us  ultramafic schist z o - 2670
late- to post-volcanic clastic rocks (Warclub assemblage) is interpreted to demarcate the basin across which oceanic ts(;(;tr?irt.lzlacyncé);rzseﬁhg;z;lg:itgeg:gI:;]gnszy:rﬂltfvc\)/{t;h(aessstc?criga?gg g:é;’g?tzlgfalt'ﬁ:grgﬂl% E:I?en;i?jlL;Brg]ltﬁ:lfearczer;gpr?elsssd Davis, D.W., Krogh, T.E., Hinzer, J., and Nakamura, E 48° N % granodiorite Sesegana’ga Loke 2700 2413 2680 ; g NEOPROTEROZOIC (544-999 Ma) Peraluminous granite to granodiorite: homogeneous diatexite with generally 95% wk  wacke e
ks of th tern Wabi i joi ith ient tinental rocks of the Winni River t . J : ’ " P P . - . N . - B i - _ jum- i jti jtoi ili: i i 64 |
oe _so e western Wabigoon Subprovince were joined with ancient continental rocks of the Winnipeg River terrane Foliated, pink, medium- to coarse-grained, equigranular to K-feldspar porphyritic, hornblende-biotite quartz 1985: Zircon dating of polycyclic volcanism at Sturgeon Lake and implications for base metal mineralization; 3 feldspathic wacke, S naaa Laki <270 2680 8 MESOPROTEROZOIC (1000-1599 Ma) Gms65gr medlym grained to pegmgtltl(; gran!tOId mobilizate, l"yplcally garnet aan' mu§cov1te 30 o 700 | | | | | | | | | | | | | | | |
Late-stage clastic deposition in a proximal braided river environment is represented by crossbedded conglomerate ’ - A N | > ; E ic Geol 80. 0. 1942-1952 - 1 eldspathic wacke, seseganaga Laxe PALEOPROTEROZOIC (1600-2499 Ma) bearing, commonly contains inclusions and rafts of inhomogeneous diatexite o o o o ) . . Ages 66 2700
andarenite ofthe Ament Bay assemblage. m;ﬁﬁ;ﬁ%ﬁ%gg ggozggtl\ellgf ttqu Zéfszfﬁfnfﬁgﬁ’y'esxiﬂﬁﬁraqiaa??zkgﬁ:ﬂtﬂ?ﬁﬂg Zéifl(ﬁﬁéﬁtz gsst-e'IE:b?é 61“-' '31:: B,\?Z, i’}‘;';. conomic Geology, v. 80, p. -1952. S y. Wawaa > granodiorite dyke, east of Hilltop Lake 2697 2687 9 ; ’ Ymu74di Diorite, quartz diorite: hornblende-biotite dioritic dykes and inclusions interpreted as 31 Eg - 2705
. ) - : ; - : R . == . ~ . . . . . I
Table 2). Davis, D.W., Sutcliffe, R.H., and Trowell, N.F. - Q ~’s U,Oel’/o\r - v 200 km 33 tonalite gneiss, Rude Lake 2718 9 30" / 30" el Matachewan diabase dykes (2454 Ma): medium- to coarse-grained, massive, Inhomodgeneous diatexite with 70—95% medium-arained to peamatitic aranitoid co-magmatic with Lewis Lake and Yett Lake tonalite-granodiorite 2 Archean (2500-4000 Ma) :; 7 2%2 | | | | | | | | | | | | | | | |
PALEO- AND MESOARCHEAN SUPRACRUSTAL ASSEMBLAGES Numerous post-tectonic plutons of granitic composition intrude the supracrustal belt including the ca. 2696 Ma Grebe 1988: Geochronological constraints on the tectonic evolution of a Late Archean greenstone belt, Wabigoon \/a\‘e S 34 felsic sill 2707 9 ‘ plagioclase porphyritic mafic dyke mog ; . g peg g . 5  Paleoproterozoic (1600-2499) ” T e 2730
Kashaweogama Lake assemblage ca. 3285 Ma Lake stock (U-Pb #13, Table 1). Unfoliated granodiorite containing xenoliths of foliated (S,) quartzose wacke on the Subprovince, northwest Ontario, Canada; Precambrian Research, v. 39, p. 171-191. = 35 quartzose wacke <2701 9 ' Gms65gg ")  mobilizate, typically garnet and muscovite bearing, commonly contains inclusions and 610 N;sog(;cg%agg (2500-2799 Ma) 240
: ) ’ ’ o - : . . . . ) ) - - \ i j jorite: biotite+ -biotii i jorite+ jori — 35 2745
The oldest supracrustal rocks presently identified in the map area are on the north shore of central Kashaweogama east shore of Vista Lake has an age 2685 + 3 Ma (U-Pb # 26; Table 1) providing a minimum age of penetrative D DePaolo, D.J. Figure 1. Tectonic map of the western Superior Province showing locations of 1:250 000 scale NATMAP 36 quartz diorite, Vista Lake complex 2690 + 2 10 Pl ARCHEAN (Unsubdivided) (25004000 M rafts of metatexite Vberatn ;’?tr;;ael/tLee‘t;/)isgrLa:;engar;;eélgllvot;zigl;llorngg-:;g:_lziséggtz ;Z/r;arllll;(zrglr;lagsg;orzi_gu:t;tcz cclizrll)te 1 5000589 12 o | | | | | | | | - | | | | | |
Lake (U-Pb # 1 on map face; K in Fig. 2), where intermediate and quartz-phyric felsic rocks are infolded with mafic deformation in this area. 1988: Neodymium Isotope Geochemistry: An Introduction. New York, Springer-Verlag 187p. compilation maps. Bold outline identifies this map sheet. Identification numbers (OGS preliminary (P) and GSC 37 tonalite, north of Metionga Lake 2723+ 3 7 ( (Unsubdivided) ( - a) . . . . » ) ’ v g porphyritic, 4 12 2700-2799 37 2760
rocks. These rocks are believed to represent ancient volcanic substrate of the Winnipeg River terrane exposed in the Devanev. J.R. Open File (OF) numbers) for respective map sheets are indicated. 38 NBU rhyolite, South Sturgeon 2736.3 +9.3/-3.9 11 N A English River sedimentary assemblage >2695 Ma <2710 Ma pink granitic aplite-pegmatite veins and dykes 13 2800-2899 38 2770
core of aF, anticline, however, they were previously interpreted as a subvolcanic porphyry (Breaks et al., 1979). Vs P P P - -~ NP SRl s 4 Umu2gb G i 15 3000-3099 - 2780 - | | | | | | | | | | - I:I
CENTRAL GRANITOID COMPLEX 2000: Regional geology of the Sioux Lookout orogenic belt, western Wabigoon Subprovince: Stages of Archean 39 Lyon Lake rhyolite, South Sturgeon 2735.2 +6.9/-3.2 1 o AR AR AR R N N SN ‘ muzg abbroic rocks Metasedimentary migmatite: garnet-biotite-feldspar-quartz gneiss, generally 17 3200-3299 39 | 2700
The Savant-Sturgeon greenstone belt is bound to the east by a plutonic complex (Percival et al., 1999; Percival et al., volcanism, sedimentation, tectonism and mineralization; Ontario Geological Survey, Open File report 40 Lyon Lake rhyolite, South Sturgeon 2734.8 +2.8/-2.5 11 M IO Ao N - Fegbsm metatexite with 10-40% intc—,;rbanded ranitoid mobilizate ’ South Sturgeon assemblage ca. 2735 Ma . Z 40 2800 =
Vanessa Lake assemblage ca. 2927 Ma 2002), that is dominated by Neoarchean-age granitoid and volcanic rocks but which also includes scattered remnants 6017, 158p. Preliminary Map P3342, scale 1:50 000. pr NBU rhyolite, South Sturgeon 2735.5 +3/-1.9 1 g g; gggg_gggg u 2 41 | 2810 = A5 A =
Mesoarchean supracrustal rocks form an approximate 200 m wide by >20 km long panel that corresponds to the of Mesoarchean crust as old as 3075 Ma, likely part of the Winnipeg River terrane (Tomlinson and Percival, 2000). Fralick. P. and Davis. D.W. 12 NBU rhyolite, South Sturgeon 2735+ 1.7 Py Yss34sv Epiclastic rocks, in part associated with South Sturgeon dacite domes 31 2700-2709 2 42 - 2820 - | | | | | | - | | | | | |
eastern margin of the Sturgeon Lake greenstone belt. The Vanessa Lake assemblage, supracrustal substrate to the Within the map area, Neoarchean plutonic rocks are mainly tonalite and granodiorite with lesser amounts of granite o ™ - hichi | . ) | hronol hemi ] 43 Thvolitic tuff ’Central Sturgeon 2717.9 +_2 g} 15 5 Ube2 Granite to granodiorite: medium-grained, variably foliated, biotite and 32 2710-2719 < 43 L 2830
more voluminous Jutten assemblage (described below), includes a 3 m wide lens of tectonized dacite pyroclastic tuff, and hornblende diorite-monzonite. Generally all units have calc-alkaline compositions, pronounced negative Nb 1999: e Seine-Coutchiching problem revisited: Sedimentology, geochronology and geochemistry o y L J == e=gr biotite-hornblende granite and associated rocks Granite to granodiorite: massive, medium-grained granite and granodiorite, locall 44
dated at 2925 + 2 Ma (U-Pb # 24; Table 1), in contact with garnet amphibolite to the east. anomalies and plot within the volcanic-arc granite field in tectonomagmatic classification diagrams (Whalen et al., in sedimentary units in the Rainy Lake and Sioux Lookout areas; p.66-75 in Harrap, R.M. and Helmstaedit, 44 Lyon Lake rhyolite, South Sturgeon 2736 + 1.8 11 = | g Gbe30gr g Rl ’ g g g ’ y ) ) . ) 33 2720-2729 T - 2840
+ press). These characteristics suggest that these rocks formed at a destructive plate margin setting or were derived H.H. (eds.) 1999 Western Superior Transect Fifth Annual Workshop. Lithoprobe Report #70, Lithoprobe 25 Mattabi rhyolite, South Sturgeon >27347%16 Py I | K-feldspar porphyritic, ca. 2696 Ma Grebe Lake stock Yss73fv Felsic pyroclastic rocks of the Neepawa formation, Sioux Lookout 34 2730-2739 13 o I 2850 | | | | | | | | | | | | | | -
from crustal sources with arc affinities. Secretariat, University of British Columbia. - — AR RS NUNIA S N L35 2740-2749 | 2860
Northeast Arm assemblage ca. 2880 Ma Franklin, J.M., Kasarda, J., and Poulsen, K.H. 46 | plagioclase-quartz 90rphyfltlc dyke, Central Sturgeon | 2720.5 +3.5/-3 12 VSV NNV, j’l‘f > Granodiorite to quartz monzonite: medium-grained, variably foliated biotite- and o ] ) ) - ) 36 2750-2759 a7 | 2870
On northeast Savant Lake, supracrustal substrate to the Jutten assemblage is represented by an approximate 100 m WINNIPEG RIVER SUBPROVINCE 1975: Petrology and chemistry of the alteration zone of the Mattabi massive sulphide deposit; Economic 47 tqqallte, Beldelman Bay 2733.8 +1.4/-1.3 5 ﬂ < pfwfff NIV MRS =S Ube2gd hornblende-biotite granodiorite, quartz monzonite+ tonalite of the Fairchild Lake Yss74fv Felsic to intermediate pyrqclastlc r.ocks. /nqludes rhyc?lltlc ash flOWS anq dacite domes, 38 2770-2779 48 | 2880
thick sequence (denoted N on map face and Fig. 2) of ultramafic schist, rhyodacitic lapilli tuff, and fuchsitic i ] = ) Geology, v. 70, p. 63-79. 48 pegmatitic gabbro, Pike Lake pluton 27327 +1.8 5 DAY/ N S m‘/‘f"\f\ffw"‘:‘ff /) / intrusion. Locally porphyritic with xenoliths of mafic and ultramafic rock, and Gbe66tn Tonalite: granulitic tonalite, ca. 2697 Ma Adamhay Lake pluton host to Cu-Zn volcanogenic massive sulphide deposits and minor scoria-tuff cone 49  2880-2889 49 - 2890
siltstone + chert, capped by ultramafic-derived siltstone/ash. A maximum age of the rhyodacite tuff is 2881 + 2 Ma (U- A coherent domain of foliated to gneissic Paleo- to Meso-Archean plutonic rocks across the northwest map area . 49 conglomerate (quartz porphyry clast), Ament Bay <2713+ 15 2 AN A NS A occurring as clasts within the Warclub conglomerate facies 53  2920-2929 z 50 2900
Pb #8; Table 1). constitute the foundation of the Winnipeg River Subprovince. Major rock types include medium-grained, grey- Galley, A.G., van Breemen, O., and Franklin, J.M. 50 thyolific tuff, South Sturgeon (Neepawa) 2732.7 12111 5 ~ o S A=A FLFroHeR 9 9 ) ) - ) 58 2970-2979 u 51 | Joro ~unsubdivided Mesoarchean -
weathering, foliateq biotite-tonalite-trondhjemite and tonalite-trondhjemite gneiss with lesser foligted to gneissic 2000: The relationship between intrusion-hosted Cu-Mo mineralization and the VMS deposits of the Archean o1 conalomerate (f(’)liated tonalite clast), Ament Ba <2:903 + 6 : 5 I Yss34iv Andesite: andesitic lava flows of the No Name and Lyon Lake formations 64 2685-2689 2 7 52 L 2020 | | | | | | | | - I:I - -
granite and granodiorite. The gneissic suite typically contains inclusions and rafts of amphibolite which are generally Sturgeon Lake mining camp, northwestern Ontario; Economic Geology, v. 95, p. 1543-1550. - Cl — - . Y = Tonalite to granodiorite: medium-grained, variably foliated biotite- and ) ) . ) . 65 2690—2694 g 53
Jutten assemblage . ca. 2775-2880 Ma ' (c;f pIutonlqtorlgln, b2u7t1|61tso£§0c&seslctan be sh|:>w?5 to p:_e volcanu:ltln origin. It is t)l/plcallyth::| by a cc:jm;'ajosnlorfletltily Henry. P Stevenson. RK.. Larbi. Y.. and Garieoy C 51 | massive grénod|orlte clastin conglomerate, ,‘4ment Bay 2698 + 4 2 Kbe2tn hornblende-biotite tonalite and associated rocks spatially associated with the Gbe11gd Quartz fT.70nZOf7’t<.9-' weakly foliated to fT?aSS’Ver medium- to coarse-grained quartz 66 2695-2699 & 54 ::z:z
Unconformaply overlying the Vanessa Lake and Northeast Arm assemblages, the basalt-dominated Jutten Iverse suite o C?{ 0 . alp utonic IFOC_ s. Grani ICS-eF??;SIGe- S_Jl_nsll531|3 a TT];_HOF, );]e \'I\V/: e_SPrgfd pfasle of the _V, .y . % RK., , Yo, py C. . . 52 felsic tuff, Warclub (Daredevil formation) >2703 + 2 <2711 2 interface between Winnipeg River continental crust and the western Wabigoon monzonitettonalite, Smye stock and Jigger Lake pluton Yss34th Tholeiitic basalt: massive to pillowed (pre-caldera Darkwater formation) 67 2700-2704 H 55
assemblage is extensively exposed in the Savant Lake area, extends southward along the eastern margin of the gneissic suite, whereas porphyroclastic mylonite gneiss ( #o0: lable ) typifies the Miniss River fault zone. 2000: Nd isotopic evidence for Early to Late Archean (3.4-2.7 Ga) crustal growth in the western Superior 53 sandstone, Patara <2706 +2 13 X - ! . 70 2715-2719 14 = 2950
Sturgeon Lake belt, and is interpreted to include the northern volcanic (Botham Bay) sequence in the Sioux Lookout Foliated to gneissic tonalitic rocks generally yield primary magmatic ages around 3 Ga (U-Pb #56, 58-59, 66: Table 1), Province (Ontario, Canada). Tectonophysics, v.322, p.135-151. ” Toliated Pk biofite aranfle. Sioux Lookout 288923 770522 262724 14 oceanic to transitional arc terrane (ie., the central granitoid complex) 73 2730-2734 = L 2960
region. Basal to the assemblage in northeastern Savant Lake is polymictic conglomerate that contains clasts of the butalsoinclude ca. 3.32 Ga, arevised age for tonalite at Tannis Lake, west of the map area, and ca. 2.97 Ga, (U-Pb #4; P > granite, = =< = 74 2735-2739 L 2070 I:I - | | | | | | | | - -
Northeast Arm assemblage, some of which are previously deformed. Transitional with this basal conglomerate are Table 1) for tonalite gneiss from north of the Savant Lake belt. The latter age determination provides a basis for Hudec, P.P. 54 foliated tonalite, Sioux Lookout 2704 £ 2 2704 + 2; ~2650| 14 Gabbro rocks: fine- to medium-grained hornblende gabbro, intrusive into Warclub Handy Lake plutonic suites ca. 2745 Ma =8 - 2980
fuchsitic, quartz-rich clastic rocks, recognized also in the Sturgeon and Sioux Lookout regions, from which detrital extending the Winnipeg River Subprovince eastward to include the Caribou North assemblage (see Percival et al., 1965: Geology of Highstone Lake-Miniss Lake area, Districts of Kenora and Thunder Bay; Ontario Department 54 late-tectonic diorite dyke, Sioux Lookout 2705+ 5 14 Khn2t Tonalite: medi ined hornblende tonalite of th tral itoid ’ Gmuiigb assemblage Assemblage Names 59 | 2000
zircon studies (eg., U-Pb # 7, 25, Table 1 and unpublished data) indicate Paleo- to Mesoarchean-age (3.6 to 2.91 Ga) 2002). of Mines, Geological Report 32, 28 p. Maps 2063 (west sheet) and 2064 (east sheet), scale 1:63 360. - - — - - natn onaite: medium-grained hornblende tonafite of the central granitold complex Tonalite: foliated, hornblende-biotite tonalite with quartz dioriti liths (Patt 50
_— . e . . ) . ) 55 medium-grained granodiorite, Lewis Lake batholith 2735 15 onalite: foliated, hornblende-biotite tonalite with quartz dioritic xenoliths (Patterson 3000
sources for the clastic sequence, and a maximum depositional age of ca. 2912 Ma. Overlying basaltic rocks are The Winnipeg River Subprovince is a distinctive block of continental crust in the western Superior Province, in that . . L —= - Mhl12tn Lake stock) ak  alkalic suite 61 | 3010
typically fine-grained, pillowed to massive flows that lack varioles or amygdules. They are tholeiitic in composition and it preserves an ancestry revealed through isotopic systematics that extends back to ca. 3.6 Ga. This is documented Johnston, F.J. 56 porphyroclastic mylonite gneiss, Winnipeg River 3046 ca. 3000 15 AR AR » . » o ) am Ament Bay 15 | 62
show modest enrichment in Fe and low TiO, contents (< 1.1 wt.%). Most show flat to slightly light rare earth element through whole rock Sm-Nd data (eg., Sm-Nd #1; #139; Table 2), from which model ages > 3.0 Ga are calculated, and 1966: Abram Lake Area (west part); Ontario Department of Mines Preliminary Geological Map 421, scale 1 inch 57 fine-grained biotite granite dyke, Winnipeg River 2681 15 e~ o o Porphyritic rocks: plagioclase feldspartquartz porphyritic subvolcanic intrusions be biotite plutonic - 3020
(LREE)-depleted primitive mantle-normalized profiles, with enrichment in Th and La relative to Nb. This is qualitatively single zircon Lu-Hf data (Davis et.al., 2000) that yield significantly enriched g values of -2 to 0, significantly less than to Y2 mile. foliated hornblende-biotite tonalite, Sen Bay stock 40 + 2 4 1 Tonalite to granodiorite: medium-grained. variably foliated biotite- and Kbe67pr cutting Warclub assemblage, dated at ca. 2703 Ma immediately west of map sheet T - 3100
consistent with crustal contamination by chemically-evolved sialic crust. Others show depletion in primitive-mantle- the estimated value of ~ +5 for mantle-derived rocks at this time. On this basis, 3.6-3.2 Ga detrital zircon from %8 tonalt s Winnioeq Ri Y 3040% 3 65623 12 Ube2tn hornblende?biotite tonalite and asgociatec} rocks y (Davis et al., 1988) Handy Lake assemblage ca. 2745 Ma zz (E;sgltlr;: gtild;greon = 3200
normalized LREE, Th and Nb, and appear to represent depleted mantle-derived magmas. Neodymium isotopic data quartzite that is part of a Mesoarchean continental margin sequence can be traced to the Winnipeg River terrane. Koopman, E.R. 59 grey tonalite gneiss, Winnipeg River 3040 +40 ’ fo  Fourbay O-E : B L 3300 1,23 vertical screen denotes dominant tholeiitic geochemical affinity, stipples screen
on Jutten basalt yield Nd values of 1.9 to +2.3 (Sm-Nd #73-78, Table 2). The flows are interpreted to conformably (or 1993: Stratigraphy, structural geology, and structural controls of ore distribution of the Lyon Lake massive 60 crosscutting pggmghtlc granite 2560 + 2 16 HhI35th Thin tholeiitic basalt flows interstratified with upper calc-alkaline volcanic rocks gc  gneissic plutonic ;5 w - 3400 denotes dominant calc-alkaline affinity, diagonal screen denotes dominant
disconformably) overlie the quartz-rich clastic rocks, described above, since pillowed flows face away from same- sulphide deposit, Sturgeon Lake, Ontario; M.Sc. thesis, Carleton University, 170 p. 61 granite sill 2660 + 20 16 | . . ) . L . hi Handy Lake g |- 3500 shoshonitic affinity
facing clastic units; fault zones are not recognized at the contact; and gabbroic dykes interpreted to be feeder dykes to ENGLISH RIVER SUBPROVINCE i . 62 conformable leucosome in garnet biotite paragneiss 2681 + 20 16 15" 7 15' PSS S Oup12pr Porphyritic rocks: plagioclase feldspartquartz porphyritic subvolcanic intrusions . . . Lo ] . , hn h rnb)Il nde plutoni 20 3600
the basaltic flows cut underlying clastic rocks at several localities. Minor components of the Jutten assemblage Metamorphosed clastic sedimentary rocks, associated peraluminous granites and metaluminous plutons of the Krogh, T.E., Harris, N.B.W. and Davis, G.L. atoxits. Eldorado Lak =~ 67712 7 | Kge2tg | Tonalite to granodiorite gneiss cutting Handy Lake assemblage lnt{ermed/ate to felsic pyr OC/aSt{C rocks: minor rhyolite flows with ywdespread effects ! Jott ende plutonic z 21 | 2700 4 sigmoidal pattern denotes gneissic texture
include oxide-facies ironstone with chert jasper and, north of Kashaweogama Lake, strongly foliated and schistose English River Subprovince underlie the northwestern corner of the map area. The metasedimentary rocks consist of 1976: Archean rocks form the eastern Lac Seul region of the English River Gneiss belt, northwestern Ontario, 63 i me ate;.l i"t ora'to 'I’T Eld Jolak 269<227024(M) 2684 267253 72+ - m" N Mhi35fv of intense hydrothermal alteration near Savant Lake, and locally intense ferroan jkua Ki)sﬁgweogama Lake z 9 [ 22 | 200
ultramafic rocks. quartzofeldspathic, pelitic, and migmatitic rocks that represent variably metamorphosed wackes and mudstones. part 2. Geochronology, Can. J. Earth Sci.,v. 13, p.1212-1215. 64 crosscutting garnet-biotite granite sill, Eldorado Lake * ; +2]2669+2 17 carbonatization throughout Northeast Arm, Sturgeon Lake ; : x 23
Paleo- and Mesoarchean supracrustal rocks of the Kashaweogama Lake, Vanessa Lake, Northeast Arm and Z/!igmgtitic rpﬁks(i)ncl(t;de metghlsxitel(unit FegG;m), h(avir_19G< 10;/0 m;alt seé:]rt;gations in pelit(ijq Iaygrs; i(nhgmégeréeou)s Melnyk, M.J., Cruden, A.R., and Davis, D.W GRANITOID 65 amphibolite enclave in gneissic tonalite 2679 £ 2 17 g J 23 m:fsigol]llltt;r?'::lziocngl:utonic é 24 3900
Jutten assemblages in the Savant, Sturgeon, and Sioux Lookout regions are separated from largely juvenile iatexite, with 10-70% partial melt segregations (unit Gms65gg); and homogeneous diatexite (unit Gms65gr), s W o AR > BT 66 neissic tonalite 3040-3100 2678 £ 2 17 Supracrustal assemblages of unknown affinity Granodiorite to tonalite: foliated biotite- and hornblende-biotite granodiorite and L ; . .y o leafi -
Neoarchean volcanic assemblages (described below) by late- to post-volcanic (<2703 Ma) clastic rocks of the consisting of more than 90% granitic leucosome. Homogeneous diatexite forms large garnet-bearing plutons and 2000: Structural geometry and deformational chronology of the Kenora gneisses; p.82-89 in Harrap, R.M. and COMPLEX 67 post-tectonicgpegmatite dyke, Dagny Lake 2669 + 2 2669+2| 2669 +2 17 Kbe31gr tonalite, Sesaganaga Lake IhI35mv Basalt: mixed pillowed to massive tholeiitic to calc-alkaline flows mw Matachewan
Warclub assemblage. cordierite-biotite granitic bodies such as the 2200 km2 Churchill Lake batholith. The metasedimentary rocks host a Helmstaedt, H.H. (eds.) 2000 Western Superior Transect Sixth Annual Workshop. Lithoprobe Report #77, — . = = - . . . . T . . ’ na  Northeast Arm Savant 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
number of ca. 2698 Ma dioritic to granodioritic stocks and batholiths (U-Pb #69:Table 1) that have been affected by Lithoprobe Secretariat, University of British Columbia. 68 charnockitic leucosome, eastern Lac Seul 2691+2 2668 +3 |2691+2 17 Paragneiss, migmatite on Hill Lake, Winnipeg River Subprovince qt  Quest Lake : X X i - ’ : ’
NEOARGHEAN SUPRACRUSTAL ASSEMBLAGES regional metamorphism and deformation, and are locally gneissic. " RL. Walker. J.S.. Hudak. G.J.. and Franklin. J.M 69 granulitic tonalite, Adamhay Lake stock 2697 + 2 2677 + 2 17 Tonalite t diorite: foliated to locall ssic biotit o homblende-bioit 1h135th Basalt: lower pillowed to massive tholeiitic flows and associated gabbro sk ganurlfitsoid plutonic 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.
orton, R.L., Walker, J.S., Hudak, G.J., an ranklin, J.M. — . - — — onalite (o granodiorite: 1oliated (o0 locally gneissic biotite- ana nornolende-oiotite ss outh Sturgeon
Fourbay Lake assemblage ca. 2775 Ma DEFORMATION 1991: The early development of an Archean submarine caldera complex with emphasis on the Mattabi ash-flow 70 granitic leucosome, Churchill Lake batholith <2708 26912 7 Kbe31tn tonalite and granodiorite, Sesaganaga Lake, Shikag Lake, and Tersha Lake and up unknown plutonic/hypabyssal
Volcanic rocks of the Fourbay Lake assemblage form an arcuate, 1-2 km thick exposure about the southeast margin of Western Wabidoon Subprovince tuff and its relationship to the Mattabi massive sulphide deposit; Economic Geology, v. 86, p. 1002-1011. - . REFERENCES A Ve volean bt o Heron Lake stocks vls {J/glr(\re\c;\;v: I_S:IEeraCFUStal
the Lewis Lake batholith. They consist mainly of moderately to strongly foliated and gneissic, massive to pillowed s al ?( fth pt Wabi Subprovince have b frected by t rati ional def i Morton, R.L., Hudak, G.J., and Franklin, J. M. ; Baili(suzk;f u(q%%tgl)Shed) 1? g:\\/lil: Si?%gas) &G volcanics, amphibollte, gaooro Omu36ab Gabbroic rocks: gabbro, leucogabbro, and associated pegmatitic rocks, Northeast we  Warclub
tholeiitic basalt with low-K (0.13-0.38 K,0%) and low Ti (0.63-1.38 TiO,%) contents. The basaltic rocks have flat to upracrustal rocks of the western abigoon Subprovince have been afiectec by two penetrative regional delormation . . . . A ' : mu36g Arm Savant Lak
; 27 S ; events (D, and D,) and an early non-penetrative event. Early (pre-D,) ductile deformation is recorded in granitoid 1999: Geology, south Sturgeon Lake area, Geological Survey of Canada, Open File 3642, scale 1:15000. 3. Davis and Moore (1991) 12. Galley et al. (2000) e gl - : ; rm savant Lake
LREE-depleted rare earth element (REE) profiles, and show an up-section increase in primative mantle-normalized (0, 2) Y p y (pre-D,) 9 ’ : ; ; Tonalite: foliated biotite tonalite dated at ca. 2723 Ma north of Metionga Lake (U-Pb
> h ’ X X ; volcanic and possible sedimentary clasts in the basal conglomerate facies of the Jutten assemblage. These fabrics . . 4. Davis (1996) 13. Fralick and Davis (1999) Kbe33tn ) Tectonic Affinity
Th/Nb from < 1to > 1. Associated calc-alkaline quartz-phyric felsic tuff, 1 to 30 m thick, are dated at 2775 Ma (U-Pb # i Ontario Geological Survey 5. Davis and Trowell (1982) 14. Corfu (1996) S . . . . . site #37)
suggest that the supracrustal substrate unconformably below the Jutten assemblage may have been penetratively ) . i . A ! . Amphibolite: medium-grained. foliated to gneissic, ically as rafts and screens
21, 22: Table 1). Fourbay Lake basalt and associated dacite lapilli tuff have typical ey4 values of +2.0 (Sm-Nd # 81-84: affected by a strain event prior to ca. 2.8 Ga. In the Sturgeon Lake belt, pre-D, folds are: 1) east southeast-trending, 1992a: Tectonic Assemblages of Ontario, explanatory notes and legend; Ontario Geological Survey, Map 2583. 6. Whalen et al. (!n prep. b) 15. V. McNicoll and K.M. Bethune (unpublished) g P g g ea, I¢ g , typ y Fourbay Lake assemblage ca. 2775 Ma F Orogenic sediments (sediments which source, and are deposited within or adjacent to,
Table 2) interpreted to reflect primitive island arc, or oceanic plateau, crust. The Fourbay Lake assemblage is cut by shallowly to moderately east- and west-plunging; 2) lack an associated axial planar cleavage; and 3) are identified on 1992b: Chart B-Archean tectonic assemblages, plutonic suites and events in Ontario; Ontario Geological Survey, 7. Whalen etal. (in press) i 16. Krogh et al. (1976) intruded by younger plutonic suites an actively deforming terrane)
numerous gabbroic intrusions, and by tonalitic to granodioritic rocks of the Lewis Lake batholith. the basis of reversals in structural facing (younging in the direction of S,). These Neoarchean structures may be Map 2580. K _.,i“.ln g \\; mcm!co:: ang jﬁ Eercwal (“"pl;?'ﬁhjd) 17. Corfu et al. (1995) Ament Bay assemblage < ca. 2698 Ma Nfb38&fv Rhvodacite to dacite lapilli tuff +7 phvri G  Orogenic plutons (includes crustal-derived synorogenic granitoid plutons,
related to thrust faulting proposed by Koopman (1993) to have affected the VMS-mineralized 2735 Ma South Sturgeon 1992c:  Tectonic Assemblages of Ontario, west-central sheet; Ontario Geological Survey, Map 2576, scale 1:1 000 “ﬂ . V. McNicoll and J.A. Brown (unpublished) . yodacite to dacite lapilli tuff: quartz phyric and mantle-derived sanukitoids)
assemblage, and may reflect an initial stage of tectonic thickening resulting from non-penetrative north-south 000. 4 ||||||| NEOARCHEAN (Unsubdivided) SRR Crossbedded quartzose wacke exposed on Post Lake, Sturgeon Narrows and H  Oceanic arc-rift A E ¢
Handy Lake assemblage ca. 2745 Ma shortening across the Sturgeon Lake belt after 2735 Ma. Table 1. U-Pb age data for volcanic, sedimentary, and plutonic rocks of the western Wabigoon Subprovince. Final amobw Minnitaki Lake | Primitive island arc ge vents
The Handy Lake assemblage conformably overlies the 2775 Ma Fourbay Lake assemblage in the Sturgeon Lake area Penetrative ductile deformation after 2704 Ma is interpreted to record collision and convergence between the Page, R. O. and Moller, E. B. i . . Neoarchean Mesoarchean Plutonic Rocks error estimates are notincluded for unpublished data. Locations shown on map face by white squares. - . . . . Tholeiitic basalt: massive to pillowed, strongly foliated to gneissic K Continental arc
and extends in an arcuate fashion throughout the Savant Lake area where it is cut by the Lewis Lake batholith. The continental margin sequence and the diverse oceanic terrane. In the Savant Lake area, earliest penetrative 1979a;  Zarn Lake Area (northern part), District of Kenora; Ontario Geological Survey Preliminary Map P 2232, Orogenic Sediments Diverse Oceanic Terrane Continental Margin Neoarchean Uup6pr Porphyritic rocks: quartz-feldspar porphyry, feldspar porphyry, magnetite bearing Conglomerate: clast-supported, pebble to cobble conglomerate dominated at base by M  Mature island arc Ma @ Plutonic A\ Volcanic ] Sedimentary Tectonometamorphism
ggggizzst&rn SiOFl{JX Lc>f0kc|>u(theIt2 ;n_ar)ll1 ctl)mprise corfreLati\li'e rc:jcki tlr(lat have g:aen sinistrally (f:iisprllaced along the Ta. defolrmlation, IZ|)1, involv(esd)ngrrrt]h- to northwest—;rgnding, shallow-p:junging Fy flold? and de\';el?pkrjnent (;f an associateg Geological Series, scale 1:15 840. | English River [ ] central Sturgeon ca. 2720 Ma Ml Jutten >2775 <2880 Ma [Hl Alkalic-sanukitoid suite Fam66c¢co gabbroic and basaltic clasts with upper polymictic conglomerate including felsic N Ocean floor T
a Miniss River fault (Fig. 2). The lower part of the Handy Lake assemblage consists of aphyric, non-vesicular, axial planar cleavage (S;). This is overprinted by 050-070°-trending, steeply-plunging F, folds with an associate: . otri . . " o 7| Ament Bay <2698 Ma [ Quest Lake ca. 2718-2735 M. ~ ~ ~ unconformity ~ ~ ~ Orogenic plutons volcanic, sulphide, and metasedimentary clasts, minor wacke O  Oceanic undivided W
pillowed and massive, magnesian and Fe-rich tholeiitic basaltic rocks (Beggs, 1975) with flat to LREE-depleted axial planar foliation, S,. Zones of localized D, strain include the 070°-trending Kashaweogama Lake and Stillar Bay 19790: éaezrc;ol_ge}EZIASf:eleg:IZT' fsarstkoDlstrlct of Kenora; Ontario Geological Survey Prefiminary Map P 2233, e eiogs * s:ﬁ:e; 3,;; deposits * ® Northeast Arm ca. 2880 Ma [ Continental Arc '!!‘ A » SUPIEE: Y ' MESOARCHEAN (2800-3200 Ma) R Intracontinental rift 58 [ <« Matachewan-Hearst 2454 —
mantle-normalized trace element profiles with depletion of Th-and Nb relative to other LREE. The middle part consists shear zones. In the Sturgeon Lake area, the dominant fabric is a northerly-striking, steeply-dipping penetrative ductile ’ ' ' ~ ~ ~ unconformity ~ ~~ [ South Sturgeon ca. 2735 Ma Vanessa Lake ca. 2927 Ma [~ Oceanic arc Ma - T Model age ' G ‘ b Coarse-grained syenite, nepheline syenite, monzonite and associated pegmatite, ) Jutten assemblage >2750 <2880 Ma U Unknown tectonic affinity me dikes
of a geochemically distinct sequence of tholeiitic and calc-alkaline basalt that is transitional with the lower unit and fabric which correlates with S, in the Savant Lake area. This fabric is axial planar to tight, moderate north-plunging Parker, J. R. Warclub >2698 <2704 Ma ’ N P| Rock Type, Assemblage (Formation) (as(s;umed) Eng (Ma) Ref. & Uus2am v Ube2gr Sturgeon Narrows Complex, Bell Lake, and Squaw Lake stocks ~ ~-TTTTTTToTTomoomoomommooes unconformity - ---------=----------------- X  Continental margin plume-related
which has flat to LREE-enriched trace element profiles, marked by depletion in Nb relative to Th and La, and in Ti folds, similar in style to F, to the north. It is recognized to extend east of the supracrustal belt where it is moderately to Inprep:  Metallogeny, western Wabigoon Subprovince, Ontario Geological Survey Preliminary map P.3454, or West Shore, Minntaki, Abram groups Ld Handy Lake ca. 2745 Ma [ Paleo- to Mesoarchean o i i _ i (Ga) ° 0 ’ ’ Intermediate to felsic volcanic rocks: dominantly pyroclastic tuff and breccia, exposed Y  Continental margin arc N
relative to the middle REE. Auriferous sulphidic-pyrrhotitic cherty horizons mark the contact between lower and strongly developed within ca. 2710 Ma granitoid rocks (Percival et al., 1999). Fabric elements of southern Sturgeon Geological éurveyOpen File map xxxx, scale 1‘_250 000 ! Whimbrel Lake, Daredev;lform_aﬁons [ Fourbay Lake ca. 2775 Ma Continental Arc 71 tonalite gneiss, Winnipeg River 2.97 -5.0 3590 1 0 Ry R Warclub sedimentary assemblage ca. 2700-2704 Ma (<2716 Ma west of map sheet) north of Kashaweogama Lake z Continental margin arc-rift — 2660 gt_anlte&lnEWIFan;g 2660 —|
middle Handy Lake rocks. The upper Handy Lake assemblage comprises calc-alkaline intermediate to felsic Lake, in contrast, comprise southwest- to southeast-trending folds (F,) and fabrics (S,) which are at a high angle to ’ : : Sava"tNa;mWSjtPa'a'a ormations Unsubdivided oceanic-affinity (&) Kashaweogama ca. 3285 Ma n leucogabbro Northeast Savant Lake 285 12 1 (‘ Gbeizgd : g Note: fver & Englls
i ith minor i i -Pb zi - : i inti i i i i ; ; ; ~ =~ ~ unconformity ~ ~ ~ Icanic rock: - | o =g . . . . . . . . . ) . . . . : ) ) ) ) . ) ;
%';?g\;af;g:"rglcal;; :I;?t?énfggr;tfgg?tlitzﬂ i;hgglsl(t:n abr:ggtg?rlﬁlrlmt;csbtifsgglr?:r?d%:/t;rzmltrg?ena:glﬁ éEmZZithtffoélzs?é :23'; LheO:; rgﬁjglf;,b:f?egtb%vfks(i)r\ﬁ;r::]n;lr?ge% Sstthrllrig;%fsl_,aggoaTeeatrlgsllgrgognsllitlggta I\Il;ltges:?osseg tmuzm?tn%fgﬁ ;r;aé Percival, J.A., Castonguay S., Whalen, J.B., Brown, J.L., McNicoll, V., and Harris, J.R. voleanic rocts [T1]] Unsubdivided unknown-affinity 73 basalt, Jutten 2.85 0.9 1 Kgc?igb Gbebgr Granite to granodiorite: foliated to massive biotite- and hornblende-biotite granite to Yweb7it Intermediate to felsictmafic volcanic rocks, dominantly pyroclastic: Whimbrel Lake ) ] ] « synvolcanic plutons and intravolcanic clastic and chemical sedimentary sequences local magmatic &
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of the Handy Lake assemblage are enriched in LREE relative to heavy rare earth elements (HREE: normalized La/Yb Sturgeon Lake belt. 1999: g(t)%rgeon Lake-Obonga Lake Area, Ontario; Geological Survey of Canada, Open File 3738, scale 1:100 74 pillow basalt, Jutten 285 17 1 : e granodiorite and associated pegmatite/aplite formation at Savant Lake; Daredevil formation at Sioux Lookout Schistose ultramafic rocks, north of Kashaweogama Lake and near Armit Lake . IL'JtShe I*cecjconlfc aﬁln{ty of aslsomated \{‘olc;anl{cte;lgt.e.th | o . sed colour block 2670 = ioniveg River - (M, ?) in English R‘ 2670 —
8-34) and in Th>La> > Nb. In contrast, thin tholeiitic basaltic units within the upper felsic sequence have flat to : Figure 2. Major tectonostratigraphic assemblages and tectonic affinities assigned to volcanic, sedimentary and 75 massive basalt, Jutten 285 19 1 NS ithologies for a given polygon are (o be listed In the map legend for a given coded colour block. D, late sinistral semi.britte
slightly LREE-enriched mantle-normalized profiles with depletion in Th relative to Nb. - . . Percival, J.A., Whalen, J.B., Tomlinson, K.Y., McNicoll, V.J., and Stott, G.M plutonic rocks of the western Wabigoon Subprovince and adjacent Winnipeg River and English River i West Shore formation: turbiditic interbedded feldspathic and lithic wacke; with [— movement, Miniss R
) o . . . A -B. - Y- . -- 76 pillow basalt, Jutten 2.85 0.9 1 — L EAO0AA: . . T ) S e " i _ o
The Handy Lake assemblage is cut by quartz-feldspar porphyritic intrusions, and by dykes and sills of plagioclase- Winnipeg River Subprovince - , o _ iy 2002:  Geology and tectonostratigraphic assemblages, north-central Wabigoon subprovince, Ontario, subprovinces. = pillow basalt, Jutten 285 06 1 50°00 50°00 Granite to granodiorite: foliated hornblende granite to granodiorite, near Granite Bay AT chert-magnetite ironstone, includes Minnitaki and Abram groups, Sioux Lookout Amphibolitized mafic volcanic rocks of the Jutten assemblage L 0680 g -- late-tectonic granite dyke; LM, inEnglishRiver |
porphyritic diorite and gabbro, melanocratic gabbro and tonalite. The earliest structural element recognized in the Winnipeg River Subprovince is a strong to(:nte_nse transposition Geological Survey of Canada Open File 4270, or Ontario Geological Survey Preliminary map P.3447, - : : : o o> Ghnégr g g f Miniss River falt <2681
fabric, generally S, gneissosity, that trends northerly to northeasterly with a moderate (10-40°) dip to the east and scale 1:250 000 78 pillow basalt, Jutten 2.85 2.3 1 o> ke southwest Sturgeon Lake Polymictic conalomerate: varving proportion of volcanic and plutonic clasts. includes (111711 «—()- post-D, granite,
South St bl 2735 M west (Sanborn-Barrie, 1988). This fabric has been tentatively attributed to large-scale horizontal tectonic structures, ' ' 7 feldspathic wacke, Warclub 27 20 3080 7 - Oupbpr, i & ﬁ Fwc67co " };V p g ; t-S ryi ?LP kP plieg G tSp i 2 Massive to pillowed tholeiitic basalt with minor oxide facies ironstone, chertjasper Vggtl:ake phi ite. Enalish R <2698 rect : n
ou urgeon assemblage ca. a i jon i i i i d : - 0 - e Narrows formation at Savant Lake, Patara formation at Sioux Lookou f 5 | | iz- tecton e . 2691 _syntectonic metamorphism |
) g g ) ) . ) such as thrusts or nappes (We_ste_rman, 1977), and |_ts form_atlon_ln the Kenora area is believed to p_e bracketed Robinson, D.J. 7 lithic wacke. Warclub 27 04 2960 7 N“M\ﬂ L 2690 \Totnzfskyemte_lquam dl'?t"‘tg’ Py [ ]-AmentBay. =222 (M) in English River 2600
Volcanic rocks that host Zn-Cu-Pb-Ag volcanogenic massive sulphide (VMS) deposits of the Sturgeon Lake belt between ca. 3.1 Ga, the crystallization age of the tonalite gneiss suite and ca. 2.85 Ga, the age of tonalitic rocks that 1992:  Geology of the Six Mile Lake area; Ontario Geological Survey, Open File Report 5838, 93 p. Map 1285 . : postectonic granite o granodiorite clast, 2695 _
constitute the poorly exposed ca. 2735 Ma South Sturgeon assemblage. This assemblage consists of a 9 km thick cutthe gneissic fabrics (Melnyk et al., 2000). Subsequent deformation of the gneissic suite, into upright, east-trending, scale 115840 ; f , , 80 dacite, Handy Lake 2.745 1.7 2798 1 Fweswk O &5 Gbe6ad 6 . te of . [~ Bosttactonic 9 o208 Ament Bay D, Sioux Lookout
bimodal sequence of basalt-rhyolite which has been interpreted as a caldera complex (Morton et al., 1991). Pre- open, locally domical folds with an associated east-striking, steeply south-dipping foliation and shallow east-plunging : : 31 pillow basalt, Fourbay Lake 2775 18 1 ¢a o €09 ranodiorite to quartz monzonite of the Dickson Lake stock L _____ unconformity ==----=-===-=-==-=-=-—-———~—----- Garnet-bearing semipelite exposed on Dickson Lake tonalite, grdr Winnipeg R T Whimbrel fm Z2608 <2708 >2696 <2704
caldera strata include massive to pillowed basalt, scoria-tuff cone deposits, and debris flows with minor interstratified lineation, took place at ca. 2.7 Ga, following intrusion and crystallization of the ca. 2.71 Ga tonalitic suite. Transcurrent Rogers, P.D. © basalt, Fourbay Lake 2775 0a 1 PN Geological contact (k mat dor inferred 5700 1_‘_%;{?;1::‘;0:;0 hyL’eT'éFsl}{:pL -z Tr=—-_ I—=EnglishRiver____ T ______ D, Regional -~~~ 2700 —
1 . A . . . . . . . . y . . . P P s e e d~mmmmmbn Geologlical contact (known, approximate, ana/or inrerrea) . . . . . . . . . . . . . .. — ~__ 4 ’ — i
"l Tnese ok s ol by 4.9 km i caldes il uccecsion at was cald o 219 M ot seversl - euingconcetated ear o mar ofhosubproce et orwestery diectd ool vensressson Nl togga; - tongaLak ar, asal, OntaroDepartmentof ines map 204, calo 163350 e o 1 A Lo : Quartzose lstc rocks: fuchsitc qurtzase arnits, fekdspatic wacke, conglomerate eologcal contact(known, approximat, anlornferd) o o e | o ¢ v 70— e
1t - —4cz, y : Yy ni 1 on. 1 1Z | Ice. - - ‘ ! cally ) . . . . ? . . 2 =% ro intrusive into N rchean (2720-2775 Ma) volcani mbl. ini P p P ; - . ; ; ; late-tectonic diorite dyke, tonalite clast, Warclub
succession consists of numerous rhyolitic ash-flow units, dacitic domes, and andesitic flows, capped by epiclastic the subprovince boundary, such as the Miniss River fault zone, are likely related to final stabilization at ca. 2680 to 1963b: Metionga Lake area, west half, Ontario Department of Mines map 2044, scale 1: 63 360. 84 rhyolite, Fourbay Lake 2.775 292 2784 1 \N/ g p P G “(Fimesoo: Tonalite to quartz diorite: weakly to strongly foliated, locally gneissic biotite and mu12gb Gabbro intrusive into Neoarchean (2720 5 Ma) volcanic assemblages containing trondhjemite, fuchsitic schist, ultramafic and fine-grained felsic volcanic Fault . . . . . —_— o Winnipeg R o avke >2696 & <271} ca’ 2704 Narrows) D, Structures
rocks. It contains at least five Cu-Zn VMS deposits: the Mattabi and F-Zone deposits are hosted near the middle of the 2670 Ma (Bethune etal., 2000). Sanborn-Barrie, M 35 illow basalt, Handy Lake 2.745 10 1 = - Q/—xr”ﬁs Kbe6tn L . S clasts 2710 “1 - 2710~
felsic unit, whereas the Lyon Lake Zone, Creek Zone and Sturgeon Lake Mine deposits occur at, or near, its top (see anborn-=arrie, 1. ) . . - ; ) P . 4 : : ‘(E =5 homnbiende-biotite, may include some granodiorite Shear zone along Kashaweogama Lake %'eas'é‘ég'n‘;'g'?L
Parker. in ;‘)rep) ’ ! ’ 1988: Geology of the tectonic boundary zone between the English River and Winnipeg River subprovinces, 86 rhyolite, Handy Lake 2.745 1.2 2845 1 & ‘)p . i 9 gamaLake . . .. .................... et at et et ol ated QFP clast, A(\énertntBBa¥
’ ) ish Ri i o i i iviti i i c o . . P T e T T unconformity = -----====----==------------ ite gnei {2713 ast Bay,
In the Sioux Lookout area, the South Sturgeon assemblage is represented by 2733 Ma dacite tuff (U-Pb # 50: Engllsh Rlve.r Subprovmce . ) . i mg:f”:\it:g:so;atag?iﬂ Surgrg_a%ff Field Work and Other Activities 1988, Ontario Geological Survey, 87 basalt, Handy Lake 2.745 1.9 1 L . . L L . Yms31f Felsic sill: strongly foliated to phyllonitic felsic sill intrusive into amphibolite, south of y Anticline (upright, overturned) L 2790} i ar!:/:gzgr?)ﬂ;:éfﬁ%f&ﬁgses"etr;?lilgt:rgeon . 2720 |
Table 1). In the Savant Lake area, ca. 2733 Ma porphyries (eg., U-Pb # 14: Table 1) are proximal to extensively The main fabric forming event to affect the English River Subprovince took place at ca. 2691 Ma, during the main P » P : ) ) ) ) 38 basalt, Handy Lake 2.745 1.0 1 Granodiorite to quartz monzonite: foliated biotite and hornblende-biotite granodiorite msStip Hilltop Lake (U-Pb site #34) U Central Sturgeon * ¢
hydrothermally altered volcanic rocks of the Handy Lake assemblage, highlighting the potential for VMS-prospective period of metamorphism and anatexis _(U-Pb_#‘64,68,70: Table 1). T_he dominant fabric element‘s are_east-trendlpg, 2000: Structural geology,' Savant Lake greens.tone belt, western Superior Province, Ontario; Geological Survey % dacite. Vanessa Lake 292 05 3057 1 Gbe129d to quartz monzonite+monzogranite, east of Vista Lake and throughout the central Northeast Arm assemblage ca. 2880 Ma Syncline (upright, overturned) «—)- tonalite, Metionga L
South Sturgeon strata in the central Savant Lake belt. Extensive plutonism at ca. 2735 Ma is recorded by voluminous generally moderate to steep south-dipping foliation (S,) and an associated moderately east-plunging mineral lineation of Canada, Open File Map 3947, scale 1:100 000. — : : Wabigoon granitoid complex Rnal3it ) ) ) o ] ) ) Y upright, urneay . . . ... —*—ﬁ— Quest Lake
tonalitic rocks of the Lewis Lake and Beidelman Bay intrusions, and the Pike Lake mafic intrusion (described below). (L,). These structures, common to both the Winnipeg River and Wabigoon subprovinces, are interpreted to have Sanborn-Barrie. M. and Skuleki. T. 90 quartz-plagioclase porphyry, C. Sturgeon 2.72 2.6 2699 1 Central Sturaeon plutonic suites ca. 2720 Ma natasl @ Rhyodacite tuff, ultramafic schist, fuchsitic siltstone, ultramafic-derived siltstone . L g — - - Robinson granodiorite, Lewis L assemblage 2730
formed in response to subhorizontal NW-directed compression. Unmetamorphosed pegmatite immediately north of anborn-Barrie, Iil. and Skulski, 1. 91 basaltic andesite, Central Sturgeon 272 16 1 geonp - exposed on Northeast Arm, Savant Lake: denoted (N) on map face Lineament . . . . . . . . ... - _ = Conant porphyries South St = >sa <273
the map area (Miniss Lake) cuts regional L,/S, fabrics in migmatitic paragneiss, and provides a minimum age of 2688 1998: Structural geology, Central Sturgeon Lake area, Ontario; Geological Survey of Canada, Open File 3641, basalt Central St 275 18 1 =~ | Tonalite to granodiorite orthogneiss: foliated to gneissic biotite- and & E % Pike Lake gabbro I——A—E;Lgmbm‘;’eg”“ é’;’ggﬁign
Quest Lake assemblage ca. 2718-2735 Ma + 2Ma (Corfu et al., 1995) for regionally significant deformation and anatexis of the English River Subprovince. scale 1:50 000. 92 - It'asa d i” i Z t”r 768‘?” 2'72 2'7 ] Kbe12tn Tonalite to quartz diorite: weakly to strongly foliated, locally gneissic biotite and - Zgc32tg | hornblende-biotite tonalite with up to 20% leucosome exposed on Rude Lake, ron-formation . . . . . . . . E E:",ﬂz'[‘:ﬁjg%;ma"'e uncertainty)
The Quest Lake metasedimentary assemblage in the southeastern map area consists of well-bedded, well-graded 1999: Tectonic assembly of continental margin and oceanic terranes at 2.7 Ga in the Savant Lake-Sturgeon 93 asallic andesite, Lentral siurgeon : : hornblende-biotite, may include some granodiorite L~~~ ~ | southeast of Hilltop Lake & 2740 2740 —
feldspathic wacke, and interbedded lithic wacke with minor siliceous siltstone, argillite and pebble conglomerate. METAMORPHISM Lake greenstone belt, Ontario; in Current Research, 1999-C, Geological Survey of Canada, Paper 99-1C, 94 basalt, Central Sturgeon 2.72 2.0 1 Unconformity <
Oxide faciles (magnetite) irons';olr:je sourt]heast (I)(f (?uest Lake (Iu git UusLGrIr:d) m%/ t()jedpart olf this asse':nblahge, or part ofa; Western Wabigoon Subprovince p. 209-220. 95 basalt, Handy Lake 2.745 0.79 1 ronalits to ranodlonite: foliated onalite, granie, aranodiontestrondhjemie datedat g ;‘;s'mb};;;
younger clastic succession. Feldspathic wacke from central Quest Lake yielded detrital zircons that show a range o inpress:  Geology, Sturgeon Lake greenstone belt, western Superior Province, Ontario; Geological Survey of . . . 3 : . + ; ; ; ; ;
ages from ca. 3275 to ca. 2720 Ma (U-Pb # 27; Table 1), indicating mixed provenance for these clastic rocks. A Supracrustal rocks of the western Wabigoon Subprovince are characterized by mineral assemblages typical of Canada, Open File xxxx, scale 1:100 000. % .basaltl, Handy Lake 2.745 13 ! B R "12’,‘t ~ | Tonalite to granodiorite orthogneiss: layered to migmatitic biotite- and Zcs70pr U-Mo-bggnn'gporphyry, Beidelman Bay dated at 2720.5 +3/-2 M? (U-Pb site #46) and ca. 2890 Ma north of Sioux Lookout Stratigraphic younging derived from pillow shapes . . ... . ... — 2750 == =57 gabbro, gabbro pegmatite 2750 =
minimum depositional age for the sequence is 2718 + 1 Ma, the age of a crosscutting, foliated porphyritic dyke (U-Pb greenschist facies regional metamorphism. Although there is little quantitative P-T data for these rocks, 97 rhyolite lapilli tuff, Handy Lake 2.745 1.6 1 | 9Cl2lg | |\ nblende-biotite tonalite and granodiorite, includes up to 20% leucosome porphyritic dikes on Quest Lake dated at 2720-2718 Ma (U-Pb site #28) . . . . Northeast Arm, Savant L
# 28: Table 1). Rare metre wide dykes and sills of andesitic composition cut Quest Lake clastic rocks, and are likely hydrothermally altered volcanic rocks with kyanite-andalusite-chloritoid assemblages from the Savant-Sturgeon area Sanborn-Barrie, M., Skulski, T., and Whalen, J.B. 98 pillow basalt, Handy Lake 2745 1.78 1 S ! Stratigraphic younging derived from graded beds . . . . . . . ... ... ... ) 4
feeders tqthe overlylng (?entral Sturgepn assembllage (qescrlbeq below). . yield pressure e-_stimates of 3-4 kb (Franklin et al., 1975). An increase in metamorphic_gr_ade to amp_hibolite facies 1998: Tectonostratigraphy of central Sturgeon Lake, Ontario: deposition and deformation of submarine tholeiites 99 pillow basalt, Handy Lake 2.745 1.66 1 Vanessa Lake assemblage ca. 2926 Ma ) o ) Ep— 2770 |
A horizon of graphitic shale, massive pyrrhotite-pyrite and siltstone extending southeast from Lyon Lake may be toward the margins of the greenstone belt, reflected by the presence of garnet and staurolite in metasedimentary rocks and emergent calc-alkaline volcano-sedimentary sequences; in Current Research, Part C, Geological i A Lok 2745 162 1 = Neoarchean supracrustal assemblages of unknown affinit Diorite to quartz diorite: foliated diorite, quartz dioritettonalite to granodiorite intrusive Sample site for U-Pb age determination with reference to Table 1 (number 1to 70) . . . . . . . .
part of the Quest Lake assemblage and represent detritus accumulated during an interval of magmatic quiescence and by hornblende clinopyroxene in mafic rocks, is attributed to contact metamorphism by bordering plutonic phases. Survey of Canada, Paper 98-1C, p. 115-126. 100 pillow basalt, Handy Lake . . < QKbe33th y Zmu32di int J likelv linked to Central St ’ bl ith iated Cu-M ) _ ) o Fourbay L _
between 2735 Ma South Sturgeon and ca. 2720 Ma Central Sturgeon volcanism. Overgrowths of low Th/U zircon on detrital zircon from the Vista Lake quartzite (U-Pb # 25: Table 1) are dated at 2695 + . . 101 andesite, Fourbay Lake 2.775 1.53 1 \- a7 TR AN Mudstone. siltstone with oxide facies iron-formation southwest of Hilltop Lake and into, and likely linked to Central Sturgeon assemblage, with associated Cu-Mo Tectonized rhyodacite tuff, garnetiferous amphibolite Sample site for Nd isotopic determination with reference to Table 2 (number 710 137) . . . ‘ﬁ'_“ assemblage
6 Ma, indicating metamorphism at this time. Skulski, T., Sanborn-Barrie, M., and Stern, R.A. 102 basalt, Fourbay Lake 2775 1.46 1 135 _ y Uusémd s ‘ P mineralization [Ep— 2780 —
Central Sturgeon assemblage ca. 2720 Ma 1998: Did the Sturgeon Lake supracrustal belt form near a continental margin?; In Lithoprobe Transect Fourth 103 basalt, Fourbay Lake 2775 135 1 / : ‘ conglomerate south of Hilltop Lake
. N . . Annual Workshop, March 23-24, 1998, (ed.) R.M. Harrap and H.H. Helmstaedt; Lithoprobe Report # 65, — . - - . : —
The Central Sturgeon assemblage is a mixed tholeiitic and calc-alkaline sequence that extends across the southern Winnipeg River Subprovince p. 87-88. 104 biotite-hornblende tonalite, Lewis Lake 2.735 0.63 | 2903 3 ] ] o ] ]
map area (Figure 3). This assemblage apparently overlies the 2745 Ma Handy Lake assemblage on the north shore of Medium- to high-temperature, low-pressure metamorphism of the Winnipeg River Subprovince is reflected by . . 105 hornblende-biotite diorite, Lewis Lake 2.735 1.00 2868 3 ' > ) ) ) ) ) . ) Zmui2gb Gabbroic rocks, intrusive into, and likely linked to Central Sturgeon assemblage | 5790 2700 -
Sturgeon Lake, and overlies 2735 Ma South Sturgeon volcanic rocks on the south shore of Sturgeon Lake and in the widespread plagioclase-hornblende-quartz + clinopyroxene + orthopyroxene assemblages in mafic rocks and by Skulski, T., Sanborn-Barrie, M., and Stern, R.A. 106 biotite apite dyke, Lewis Lake 2735 159 2797 3 49°45" Gbelig 49°45' Ous12fh Felsic to intermediate volcanic rocks: strongly foliated to phyllonitic felsic to
Sioux Lookout area. Its lower part comprises pillowed to massive basalt and andesite flows, pillow breccia, flow textural evidence of in situ partial melting of a variety of rocks including amphibolite. Estimates of peak metamorphic 1999: Continental margin and oceanic terranes in the Savant Lake-Sturgeon Lake greenstone belt, Ontario: p. — - — : : : ! ! i ! f I intermediate volcanic rocks, exposed east of Sioux Lookout Tonalite to quartz diorite gneiss dated at ca. 2970 Ma 5 Jutten
breccia and hyaloclastite. These are tholeiitic, high Ti (0.58-2.47% TiO,) rocks with locally with up to 11.9% MgO. conditions for the eastern Lac Seul region include 650°C to 750°C, at 3.5-6 kbar and 700°C to 750°C at 4-6 kbar 165 in Harrap, R.M. and Helmstaedt, H.H, Lithoprobe Report # 70, 169 p. 107 biotite tonalite gneiss raft, Lewis Lake 2.735 197 | 27171 3 assemblage Jutten quartzite
They are cut by gabbro and serpentinized peridotite, the latter possibly cogenetic with the high MgO basalts. The (Beakhouse, 1992). Although multiple episodes of metamorphism have been proposed for the Winnipeg River . 108 tonalite, Lewis Lake 2.735 1.59 2807 3 92°00' 45" , , 91°00' , 30" 90°15' — 2880 ---Northeast Arm 2880 —|
lower Central Sturgeon assemblage is characterized by LREE-enrichment with depletion of Th relative to Nb, similar Subprovince, the timing of mainstage regional Neoarchean metamorphism at ca. 2680 Ma is best constrained (Corfu, Stern, R.A., Hanson, G.N., and Shirey, S.B. 109 tonalite, Lewis Lake 2.735 1.56 2800 3 g 30 15 45 Zmui2up Ultramafic rocks, intrusive into, and likely linked to Central Sturgeon assemblage ) o ) ) ) ) o assemblage
to ocean island basalts. Overlying this are low Ti (0.2-1.4% TiO,) calc-alkaline basalt and andesite and related felsic 1988; Corfuetal., 1995). 1989: Petrogenesis of mantle-derived, LILE-enriched Archean monzodiorites and trachyandesites (sanukitoids) m quartz di0|:ite Lewis Lake 5735 193 2780 3 Ous12fv Unsubdivided felsic to intermediate flows and pyroclastic rocks, known to be part of Tonalite to quartz diorite gneiss: medium-grained, grey, foliated to strongly gneissic
pyroclastic rocks, cut by associated hypabyssal intrusive rocks. U/Pb ages for the upper Central Sturgeon assemblage in southwestern Superior Province; Can. J. Earth Sci., V. 26, p. 1688-1712. - — - : . us Neoarchean volcanic complex tonalite to quartz diorite dated at ca. 3040 Ma. Locally augen structure due to «—@- foliated pink biotite granite,
include ca. 2718 Ma for rhyolitic tuff (U-Pb # 43: Table 1), ca. 2720 Ma for a subvolcanic Cu-Mo porphyry (U-Pb # 46: . . . 'Sturgeon 6 111 tonalite-quartz diorite, Lewis Lake 2.735 2.25 2750 3 lagioclase phenocrvsts. Commonly intruded by aranitic dvkes or occurring as rafts ) o » P o — 2890 —---------V-- Winnipeg River 2890 —
Table 1), and 2718 + 1 Ma for a porphyritic dyke (U-Pb # 28: Table 1) that cuts the Quest Lake assemblage, thereby English River Subprovince Stone, D. T Lake 112 | biotite granodiorite, Robinson intrusion 2735 756 | 2810 3 Central Sturgeon assemblage ca. 2720 Ma plagi P rysts. ly / by granitic dykes g : Geological compilation by M. Sanborn-Barrie', T. Skulski, J.A. Percival o 2008
providing a minimum age for sedimentation. The English River Subprovince underwent a rapid evolution that saw deposition of turbiditic sedimentary sequences 1998: Precambrian geology of the Berens River area, northwest Ontario; Ontario Geological Survey, Open File 12 113 biotite tonalite. Lowis Lake 2735 123 2822 3 WESTERN SUPERIOR NATMAP COMPILATION SERIES within granite and containing xenoliths of mafic amphibolite gneiss. Porphyroclastic J.L. Brown’, and J.B. Whalen' (2001-2002) tonalite clast, Warclub (Abram)
at ca. 2710-2695 Ma followed closely by compressional deformation, high-temperature metamorphism, anatexis and Report 5963. = . T : - Zcs70f ic tuff mylonitic gneiss in proximity to the Miniss River fault zone ‘ Vanessa L T . |
intrusion of peraluminous granites at ca. 2691 Ma. The 2691 Ma metamorphic and magmatic event took place at M S 114 granodiorite, Lewis Lake 2.735 2.59 2730 3 Ousi12am Amphibolitized mafic volcanics, known to be part of the Neoarchean complex cs/0v Felsic tu 2927 assemblage l—’— gﬁgﬁ!tﬁ'ggg\/y#gren" 2927
Warclub assemblage > ca. 2698 Ma <2704 Ma pressures of 3 to 6 kbar and temperatures of 500°C to 725°C. Achievement of paleodepths of 10-20 km and Tomlinson, K.Y. and Percival, J.A. I 115 | hornblende-biotite granodiorite, Yett L Stock 2.735 1.02 2851 3 GSC OPEN FILE 4255 PALEOARCHEAN (3200-3599 Ma) L ) . E ca. 2912-2950 Vanessa Lake assemblage
Late to post-volcanic clastic rocks of the Warclub assemblage (Blackburn et al., 1991) separate Paleo- and establishment of a high geothermal gradient over such a short interval suggests that the subprovince underwent 2000: Geochemistry and Nd isotopes of granitoid rocks in the Shikag-Garden lakes area, Ontario: recycled 116 hornblende-biotite diorite. Lewis Lake 2735 113 2848 3 49 M Calc-alkaline b It and andesite: pill dt ve. I Ti I i , Contribution to the western Superior NATMAP Project w
Mesoarchean strata from Neoarchean volcano-sedimentary rocks, and demarcate the basin between a Mesoarchean considerable crustal shortening and tectonic imbrication, with significant input of heat from external (mantle?) Mesoarchean crust in the central Wabigoon Subprovince; Geological Survey of Canada Current Research 1 I — — . . OGS MAP P.3446 52-0 52 P Zes70my a c.-a aline asta and andesite: pillowed to massive, low Ti, locally Kashaweogama Lake assemblage ca. 3254 Ma Continental Geoscience Division, Geological Survey of Canada, Ottawa, Ontario E 2970 .. tonalite.gneiss _ 2970
continental margin sequence and a juvenile oceanic to transitional arc setting (Sanborn-Barrie and Skulski, 1999). sources from 2700-2690 Ma. 2000-E12 .11 20 km _ 117 | hornblende-biotite tonalite, Patterson Lake 2.74 1.17 | 2853 3 plagioclase-phyric 2 i i 3 @ Winnipeg k. N of Savant L
i i i a5 lov icti i mati P remi i Quartz-phyric felsic volcanic rocks infolded with fine-grained intermediate and mafic Ottawa-Carleton Geoscience Centre, Ottawa, Ontario <
This clastic succession comprises lower polymictic conglomerate (Narrows formation, Savant Lake; Patara formation, - 118 trondhjemite, Beidelman Bay 2.733 1.91 6 GEOLOGY AND TECTONOSTRATIGRAPHIC ASSEMBLAGES Ousi12mv | Unsubdivided mafic volcanic rocks, known to be part of Neoarchean volcanic complex ) ) » » ] ] . Kka17fv Py’ ¢ g S
Sioux Lookout) that marks a fundamental, belt-scale angular unconformity that extends from Sioux Lookout, through MINERAL DEPOSITS AND ALTERATION Trowell, N.F. MAP SCALE l:l Supracrustal Rocks 119 xenolithic tonalite, Beidelman Bay 2732 203 6 Zcs70th High-Ti tholeiitic basalt, tholeiitic basalt and andesite: pillowed to massive flows, volcanic rocks and schist 0
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provenance. Mafic volcanic- and gabbro-derived conglomerate in the Princess Lake area (Sanborn-Barrie et al., 1998)
is texturally and compositionally similar to that on south Sturgeon Lake and is interpreted to be correlative. In a similar
setting, conglomerate, white-weathering arenitic sandstone and minor banded iron-formation in eastern Minnitaki
Lake unconformably overlies ca. 2713 Ma quartz feldspar porphyry of the Central Sturgeon assemblage located along
strike to the east.

The type locality of the Ament Bay assemblage is located south of Sioux Lookout where conglomerate with cross-
bedded sandstone interbeds and scour-based sandstone lenses unconformably overlies the ca. 2703 Ma Warclub

Breaks, F.W., Bond, W.D., and Stone, D.

1981: Precambrian Geology of the English River-Marchington Lake Area, Kenora District (Patricia Portion);
Ontario Geological Survey Preliminary Map P.2293, Geological Series, scale 1:63 360.

Breaks, F.W., Bond, W.D., Stone, D., and Desnoyers, D.W.
1979: Operation Miniss—Tully Lakes, Chamberlain Narrows (Lac Seul) sheet, Districts of Kenora and Thunder

Inprep.b: Contrasting juvenile ca. 2.735 Ga TTG-type and VMS-related plutonic suites: Implications for TTG
petrogenesis and the evolution of the western Superior province, Canada.
Williams, H.R., Stott, G.M., Thurston, P.C., Sutcliffe, R.H., Bennett, G., Easton, R.M., and Armstrong, D.K.

1992: Tectonic Evolution of Ontario: Summary and Synthesis; in Geology of Ontario, Ontario Geological Survey,
Special Volume 4, Part 2, p. 1255-1332.

Table 2. Sm-Nd isotopic values expressed as g4, calculated at the estimated age of the
rock. Model ages are based on DePaolo (1988). Locations shown on map face by yellow

triangles.
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