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DESCRIPTIVE NOTES age of ca. 2703 Ma. They co_nsist mainly of pyroclastic deposits, altho_ugh intermediate _to mafic porph_y_ritic and Variably tectoniz_ed an_d altered (ferroan carbona_te) rocks are observed at numerous other localities throughout 91°20' 10" 910" , , 20" 90°08"

amygdaloidal flows and associated fragmental rocks are exposed on Whimbrel Lake. Dacite tuff and lapilli tuff are the greenstone belt, including the Hough Lake and Stillar Bay - Southeast Bay areas. 50’ 40 30 18 Plagioclase porphyritic diabase dykes, may be vesicular

interbedded with clastic and chemical metasedimentary rocks of the Savant Group on islands in central Savant Lake. Fabric evidence supporting the presence of 035° striking fault zone through the long axis of Savant Lake, i i
INTRODUCTION Gabbroic (unit 13) and feldspar porphyritic (unit 14) sills that cut the Savant Group are likely intrusive phases of the historically referred to as the Savant Lake fault (Moore, 1910, 1928; Rittenhouse, 1936; Bond, 1979), could not be ! I ] J 50°45"

Whimbrel Lake Formation. established.
;I;]heSSavarit L?’ke g_reenstor;ﬁ belttformg t{‘e_no(rlzi""‘:?trﬁi'?art)o:ttze V\:]ab(;goon _Subplrovm:e (tBIactkb;T etbalt” 1921)_ of Near the North Arm of Savant Lake, small shoreline and island exposures of intermediate to felsic volcanic rocks ARCHEAN

e Superior Province, northwestern Ontario (Fig. 1). is belt has had no mineral production to date, but contains i i illi i ia. i d of subanqular blocks (10 cm by 4 cm " y
lithologic units, structures and alteration assemblages which indicate potential for base and precious metal :;c,iija(iayszziiliigzynsééasﬁlilgsli: :?ggz:)oailif}ig;rﬁﬁ?;oI:g,i]a::sr. |s_|_(;10en;rpa(;sne]ents ate te?(turally divefse and ii:dudg TECTONOSTRATIGRAPHIC SUMMARY Tgoerlrt\pson o [Kilometres . = LATE- TS PO.ST TEGTONIC FLUTONI(? ROGKs .
mlner_allzdatlé)n. bTo léette_r assess this potential, the s?ratlgraphlcht_mlts andd structural gheology of thlsda(;ea we;e high_ly vesicu_lated fragments and i_)lagioclase—phyr_ic fragments. Minor fragment types include 2% highly attenuated The Savant Lake belt is a rare example of an Archean greenstone belt that preserves a record of deposition on L Mass:lve.to weakly fOI.lated, r.elgtlvely unallte'red and unrecrystalllzed
e);]a_n;]lrlie . (Sanb omti ame’d 1f98(? 1990) tohr_econ_structdlts tect?Inlg 'Stof?’ and to alssess the manner an i r:’_gree g mafic volcanics (or collapsed pumice) and 3% accidental fragments of chert. The variety of clast types suggests that Mesoarchean continental crust. This crust is represented by ca. 2.97 Ma tonalite immediately north of the belt, and 17 a Biotite and amphlbole-bllotlte granodiorite, monzogranite + quariz
whiclvdelormation has modiied stratigraphie; units-and santralled, oraffested, volgansgenic massive sulphide an this unit may represent a volcanic debris flow, shed from a volcanic edifice of dominantly dacitic composition. likely by widespread Mesoarchean plutonic rocks of the Winnipeg River Subprovince (Fig. 1inset). Evidence for an monzonite * syenogranite
pregious mstel minetalizztion inthe belt This, n furn; hastproyided 8 stranger geologic deta baseyihalich 1o tochthonous, or parautochthonous, relationship at the base of the supracrustal belt includes the presence of a thin b Biotite-hornblend lite + dhjemite + riz diorit
compare styles of deformation, alteration and mineralization in the Savant Lake belt with those in the Sturgeon Lake Auloc) - O Pl . ' p 2LLesUpD - p iotite-hornblende tonalite + trondhjemite + quartz diorite
- h . - . ] ca. 2880 Ma ultramafic to felsic substrate that shows contamination by continental crust (Skulski et al., 1999) and Porphyriti
greenstone belt to the south (Sanborn-Barrie et al., 1998; Sanborn-Barrie and Skulski, 1998), where both gold and INTRUSIVE ROCKS ; bi i e——— A t riaR Slast ks with detrital 21 Id c 'orphyritic
base metal mining operations have made an important contribution to the regional economy. Foliated and fge itoid K H | to th " belt it 16) exhibit iety of text d unconlormably overlying, chemically mature, texiura’ly Immature quartz-rich clastic rocks with detrital zireons older d Leucocratic
gneissic granitoid rocks external to the greenstone belt (unit 16) exhibit a variety of textures an than 2948 Ma (Davis and Moore, 1991), indicating that Mesoarchean granitoid basement rocks of b

structures and represent a range of ages of magmatic activity. The oldest plutonic rock recognized is biotite tonalite tonalitic/trondhjemitic to granitic composition were the source of clastic detritus at an early stage in the development e Xenolithic

PREVIOUS WORK gneiss, exposed 4 km northwest of the greenstone belt. These gneissic rocks, dated at 2970+ 7 Ma (T. Skulski, ofthe greenstone belt. The Jutten sedimentary sequence appears to be conformably overlain by submarine tholeiitic f Dykes
) ) ) unpublished GSC Il SHRIMP data, 1999; inverted triangle symbol #1 on Map), are interpreted as Mesoarchean basalts of the Jutten Group, since these mafic volcanic rocks face away from similar-tacing clastic rocks. The Jutten g Pegmatitic

Early geological reconnaissance of the Savant Lake area was conducted by Collins (1910), Moore (1910, 1928), basement to the Jutten Group. Plutonic complexes of probable syn-volcanic age include massive to foliated, Group is believed to be Mesoarchean (ca. 2850 Ma) in age, but may correlate with ca. 2775 Ma (Davis et al., 1985)
Rittenhouse (1936) and Skinner (1969). A program of detailed mapping (1:31 680) was initiated in the Savant Lake granodioritic to tonalitic rocks of the Fairchild Lake intrusion northwest of the belt, and the Jutten Lake and Lewis Lake tholeiites of the Fourbay Lake assemblage (Trowell, 1983) in the Sturgeon Lake belt to the south.
area in the early 1970's by the Ontario Division of Mines (Bond, 1977, 1979, 1980; Trowell, 1981; Trusler, 1982) bath_oll_ths to the east and southwest of the belt, resp_ectlvely. A marginal phase of tht? Lewis Lake bathollth ylelds_a Calc-alkalic Handy Lake Group volcanism and associated felsic magmatism (i.e., Lewis Lake batholith) from 2745 PRE- TO SYN-TECTONIC PLUTONIC ROCKS
following the development of the Mattai)l Mine on nearby St_urgeon Lake in 1968. A st_udy of sedimentary rocks in the prellm!nary U-Pb zircon age of ca. 2735 Ma (Mc_NlcoII and Wh_alen, 1999, unp_ubllshed d_ata)_, supporting felsic Ma is interpreted to have taken place in an oceanic environment (Sanborn-Barrie and Skulski, 1999), because these Foliated, recrystallized and/or altered granitoid rocks
Savant - Sturg_eon lakes area was _carrled ou_t by Shegelski (1978). A reglon_a_l overview pf the Savant I__ake area by plutonism coeval with Handy Lake volcanism and with volcanogenic massive sulphide mineralization in the Sturgeon Neoarchean rocks show no petrologic or isotopic evidence of contamination by, or interaction with, continental crust 16 a  Biotite and amphibole-biotite aranodiorite + quartz monzonite
Trowell (1986) is based on compilation of previous work, supplemented by additional mapping and extensive sampling Lake greenstone belt to the south. (Skulski et al., 1999). Late to postvolcanic clastic rocks of the Savant Group everywhere separate the Jutten Group oL P ‘ g e < q el
ofvolcanic rocks for geochemical analyses. Several felsic to intermediate plutons intrude supracrustal rocks of the Savant Lake belt (Fig. 1). Deformed and from the Handy Lake Group and are interpreted to have formed in an foredeep setting during arc (Handy Lake) - b B’Ot’te'hgmble"de tonalite + quartz diorite + trondhjemite

Mapping of predominantly granitoid rocks northwest of the belt was conducted by Hudec (1965) and Breaks et al. metamorphosed intrusions include porphyritic stocks (units 9, 14) exposed on Elwood and Seldom lakes, ca. 2733 Ma continent (Jutten Group) collision (Sanborn-Barrie and Skulski, 1999). Deposition <2704 Ma of basal polymictic ¢ Porphyritic
(1979) and incorporated into a compilation map of the central Wabigoon Subprovince area (Breaks, 1980). Available porphyritic sills of the Handy Lake Group, the Conant Lake intrusion, and the tonalitic to granodioritic Hough Lake and conglomerate of the Narrows formation was preceeded, or accompanied by tilting and erosion of Jutten mafic d Leucocratic
geochronological constraints on stratigraphic elements of the Savant Lake belt are presented on the accompanying Heron Lake stocks. Tonalite of the Heron Lake stock (inverted triangle symbol #11 on Map) yielded discordant single volcanics and plutonic rocks that cut the Jutten, and followed by conformable deposition of fine-grained feldspathic e Xenolithic
map and discussed below. zircons with 207Pb/206Pb ages of 2675 + 3 Ma and a discordant single grain wih 2854 + 3 Ma (Davis et al. 1988). The wacke, lithic wacke and magnetite-chert ironstone of the Savant group and volcanic rocks of the areally restricted e

younger ages are interpreted to reflect the age of emplacement of stock (i.e., ca. 2703 Ma when forced through a lower Whimbrel Lake volcanics. 50030?1+ 00 f gykes

intercept of 600 Ma), whereas the older age is interpreted as a xenocrystic component (Davis et al. 1988). Late- to Collision-related regional-scale D, deformation initiated at ca. 2703 Ma resulted in folding of all supracrustal units g Pegmatitic
LITHOLOGICAL UNITS post-tectonic intrusions (unit 17) include the Grebe Lake stock, Wiggle Creek stock, Dickson Lake stock and North about shallow-plunging, northwest-striking F, folds and widespread development of bedding-parallel foliation (S.) and
The stratigraphy of the Savant Lake greenstone belt has been subdivided by previous workers into informal groups Arm pluton. extensional lineation (L,). Fabricelements are consistent with subhorizontal, northeast-directed shortening during D,. Kilometres SAVANT GROUP
and formations on the basis of lithology and geographic distribution (Figure 1). In the following descriptions, arevised Regional-scale D, deformation involved refolding of F, folds, and penetrative development of a 45°- to 60°- striking, 10 Whimbrel Lake Formation
version of the stratigraphic nomenclature of Trowell (1986) is used. UNCONFORMABLE CONTACTS steeply dipping schistosity which overprints and crenulates S,. Extension lineations on S, are moderately to steeply L Claw

east-plunging. D, fabric elements are less penetrative within rheologically strong mafic volcanic rocks of the Jutten NORTH . | .

Two unconformities are recognized in the stratigraphic record of this area. The oldest is represented by the Jutten group, and are localized in the 070"-trending Kashaweogama Lake shear zone, a subvertical, south-side-down, Sedimentary Lake 40 15a Rhyolitic to rhyodacitic volcanic rocks
SUBSTRATE (UNIT 1) sedimentary sequence which marks a period of erosion and deposition between Mesoarchean magmatism (tonalite oblique-slip, ductile deformation zone. Group
The oldest supracrustal rocks recognized in the belt form a ca. 100 m thick sequence on northeast Savant Lake. gneiss and supracrustal substrate) and deposition of undated submarine tholeiites of the Jutten Group. Evidence for Fairchild Laks Intrusion
These comprise, from base to top, ultramafic schist, rhyodacitic lapilli tuff, and fuchsitic siltstone + chert, capped by this unconformity istwofold. Firstly, conglomeratic units of the Jutten sedimentary sequence can be demonstrated, by ‘ Intrabelt intrusions » » . i . i ,
ultramafic-derived siltstone/ash (Sanborn-Barrie and Skulski, 1999). A maximum age of the rhyodacite tuff is 2881 + younging relationships, to occur at the base of the Jutten Group, indicating that the clastic rocks represent some of the COMPARISON BETWEEN THE SAVANT AND STURGEON LAKE GREENSTONE BELTS e i PLUTON 74 15b Andasitic:fo dacitic apill tatf and L Breccia, lepilistone-and plagioctase-phyric-fiows
2 Ma, (T. Skulski, unpublished data, 1999; inverted triangle symbol #2 on Map). Uppermost layered rocks of the earliest formed rocks in the belt. Secondly, the dominant clast types in conglomerate at most localities are fine- to The Savant Lake area is characterized by high strain, related to at least two major folding events and significant H%r‘!"tligarl;ﬁke —~ @ Porphyritic
substrate unit are in contact with basal conglomerate of the Jutten sedimentary sequence (described below). An medium-grained, equigranular granitoid clasts and vein-quartz clasts, hosted in a chemically mature quartzose eastward shearing at ca. 2.7 Ga. In contrast, the southern part of the Sturgeon Lake greenstone belt which hosts # Group C Conant & Handy Lake intrusions
unconformable relationship between the Mesoarchean supracrustal substrate and Jutten sedimentary sequence is matrix, which at most localities is texturally immature. These features indicate that proximal, felsic, quartz-bearing several significant base-metal deposits is characterized by low strain with well-preserved primary volcanic structures P Patterson Lake porphyry 15¢ Mafic volcanic rocks
indicated by the presence of clasts of all substrate units within the latter. An angular unconformity is suggested by the granitoid rocks (eg. ca. 2970 Ma tonalite immediately northwest of the belt) were an important source component for and textures (Groves et al., 1988). However, studies by Dubé et al. (1989) and Koopman (1993) demonstrate the E Elwood Lake intrusion
presence of previously deformed clasts of substrate units within conglomerates of the Jutten sedimentary sequence this clastic sequence. control of folding and faulting on the localization of mineralization at the Lyon Lake deposit, and suggest the potential O Granitic
(see figures 3b and 6d in Sanborn-Barrie and Skulski, 1999). A post-2704 Ma belt-scale unconformity is represented by polymictic conglomerate of the Narrows Formation, for stratigraphic repetition by reverse faulting in this part of the greenstone belt. ’d\ Jutten Lake Batholith D Dickson Lake stock

which unconformably overlies the Jutten Group. An angular unconformity between Jutten volcanics and the Narrows The location of the Savant Lake greenstone belt at the northern margin of the Wabigoon Subprovince, in contrast utten Lake Batholi

Formation can be demonstrated at several localities, suggesting that a pre-D,, low-strain tilting of the Jutten Group to the Sturgeon Lake greenstone belt, in the central part of the subprovince, may account for the difference in intensity G Grebe Lake stock S . ,
JUTTEN GROUP ) . ) took place prior to ca. 2704 Ma. Inthe South Arm area of Savant Lake, well-preserved, pillowed mafic metavolcanics and style of deformation within these contiguous belts. Regional-scale structural studies across subprovinces in ) _ He Heron Lake pluton Feldspar porphyry (may be comagmatic with Whimbrel Lake volcanics)
The Jutten Group forms an extensive sequence of tholeiitic basalt exposed in the east and northwest parts of the belt. young to the northwest, indicating that Jutten strata strike northeast in this region_ These are in contact with northwest Ontario have revealed that the complexity and intensity of deformation of greenstone belts increases toward Lewis Lake Batholith Ho Hough Lake stock
Mafic volcanic rocks dominate, however, the lowermost part of the group consists of clastic sedimentary rocks. Minor conglomeratic rocks of dominantly mafic volcanic provenance, as well as boulder-size clasts of ferruginous chert and the boundaries of the subprovinces (Stott et al. 1987, Thurston and Stott 1988). Greenstone belts in the margins of N North Arm pluton
ultramafic, chemical metasedimentary and intermediate to felsic volcanic rocks occur throughoutthe group. minor jasper pebbles. The (folded) volcanic/conglomerate contact trends 115°, at a high angle (80°) to the strike of subprovinces are characterized by higher total strain; they commonly show evidence of two regional-scale 4 - T Teorsha Lak: :t:ck

Jutten strata in this region. An unconformable relationship is also apparent in the Fairchild - Kashaweogama lakes deformation events, and are transected by a higher proportion of ductile shear zones which are discordant to bedding 91°00" SAVANT LAKE 90°30" ' PR e o . ]
Clastic Sedimentary Rocks area where polymictic conglomerate of the Narrows Formation contains both volcanic and plutonic clasts whose (Stott 1985; Stott 1986; Sanborn-Barrie 1{;91 ),g In tgrmz of mineral potential, these attributes may be both beneficial W Wiggle Creek stock 13 Gabbro, diorite (may be comagmatic with Whimbrel Lake volcanics)

. composition directly reflects in situ strata to the north. Angular relationships between bedding of the Jutten group and and detrimental. Ductile shear zones that transect greenstone belts close to subprovince boundaries are favourable
A sequence of quartzose wacke and conglomerate (unit 2) is interpreted to form the lowermost Jutten Group in the that in the Narrows Formation is commonly obscured on Kashaweogama Lake due to the highly strained nature of the targets for gold mineralization (Colvine et al. 1988); whereas multiple regional-scale deformation events may obscure . . . . . . .
northeast part of Savant Lake. This distinctive clastic sequence, designated the Jutten sedimentary sequence by basal conglomerate, which rarely allows recognition of bedding attitudes and younging directions in this area. and complicate alteration and mineralization associated with volcanogenic base-metal deposits. Figure 1. Regional geology of the Savant Lake greenstone belt showing volcanic stratigraphy and granitoid rocks internal and external to the belt. .
Cortis et al. (1988) consists of 1) angular quartz grit supporting boulder-size clasts of trondhjemite, Wf}iCh mEy bs However, at two localities on Fairchild Lake, relatively continuous beds of medium-grained feldspathic wacke are Modified from Bond (1977, 1979, 1980) and Trowell (1986). Former divisions of the Handy Lake Group, E, - Evans Lake formation, West Shore Formation
basal to the sequence; 2) feldspathic wacke conglomerate with clasts of substrate granodiorite, ultramafic rock an interbedded with conglomerate. These wacke beds strike eastward, slightly discordant to the strong foliation in this = i indi . ) . ) . . . .
vein quartz; 3) quartzose wacke and quartzose wacke conglomerate with clasts of ultramafic rock, green mica-rich area. |f the attitude %f bedding at these localities reflects primary begdinyg attitudes within the cgngbme,ate, an &= EonantLaka formationarsindicated 12 Medium to thinly bedded, medium sand-size feldspathic wacke typically interbedded
(fuchsite?) rock, crenulated fine-grained sericite schist, and vein quartz. This clastic sequence is quartz-rich and thus angular relationship is demonstrated whereby bedding in the Jutten is about 45° clockwise to that in the Narrows REFERENCES with thinly bedded silt-size lithic wacke and laminated magnetite-chert ironstone
chemically mature, yet is texturally immature. These attributes, and its low stratigraphic position suggest that this Formation.
clastic sequence may represent the weathered products of an adjacent granitoid terrain. A sample of quartzose Kilometres . /
wacke/quartz arenite (inverted triangle symbol #3 on Map) yielded detrital zircons of which two were concordant at . N .
2948+ 3 Ma and 3199 + 3 Ma and two were discordant with 207Pb/206Pb ages of 3258 + 3Ma and 3297 + 6 Ma (Davis METAMORPHISM AND ALTERATION Blackburn, C.E., Johns, G.W., Ayer, J., and Davis, D.W. o B Savert Laks @ 10 = Blatrrees: Formetdion
and Moore, 1991). These ages indicate a Mesoarchean-age source for the sequence and provide a maximum . . - . 1991: Wabigoon Subprovince; p.303-381 in Geology of Ontario; edited by P.C. Thurston, H.R. Williams, R.H. Axial surface trace of F4 . A . Matrix to locally clast-supported, poorly sorted conglomerate
o ) . b . In general, the belt has been metamorphosed to greenschist and almandine amphibolite facies. Inthe Evans Lake Sutcliffe and G.M. Stott, Ontario Geological Survey Special Volume 4, Part 1, 711p. anticline. svncline Macroscoplc F4 folds " a Granitoid and volcanic + chemical sedimentary derived
g?opl?sltlonm age of ca. 2950 Ma for the Jutten sedimentary sequence and matfic volcanic rocks of the overlying Jutten area, however, rocks of the Handy Lake Group are characterised by alumina enrichment and alkali depletion, reflected ’ ’ ’ overturniecsiyantiform i _}_ q v . b Dominanty mafic volca;ic derbmrd ry
N . . . . . . . by the presence of staurolite, andalusite, kyanite, cordierite and sillimanite. The peraluminous nature of altered rocks Bond, W.D. ! Poles to axial rend, plunge Figure 3. Planar tectonic fabric data. a) first generation planar foliation, S,, showing . & //

Ultramafic rock occurs at several localities proximal to the quartz-rich clastic rocks (unit 4). Rather than a potential of the Handy Lake Group is similar to that observed in footwall rocks beneath the Mattabi massive sulphide deposit 1977: Geology of McCubbin, Poisson, and McGillis townships (Savant Lake area); Ontario Geological Survey, surfaces of fold axes contours of poles to planes, and trajectories of S, (blue lines) which are axial . ¢ Dominantly felsic-intermediate volcanic derived
source of ultramafic clasts within the conglomerate, field relations suggest that they postdate the sedimentary (Franklin et al. 1975) in the Sturgeon Lake greenstone belt to the south. Report 160, 78p AXinl SurieR trach GF E 2 | to F. folds (Fia. 2). b d i | oty R et ) d  Medium sand-size feldspathic wacke interbeds
sequence and are intrusive into it. Felsic to intermediate volcanic units in the Evans Lake area also commonly contain 3% to 80% (by volume) of 1979: Geol f’C ) t Jutt ds t hios (S t Lak . Ontario Geological S Report )'/Q/ anticline, syncline planario P, fods (Fig. 2). b) ZHEOrIOGRITHEIRn PLanil 10 1EH0T, g SLAING »

amphibolitic material which occurs as linear lenses and bands, diffuse mafic clots, and fracture filling. Field ’ eology of Conant, Jutten, and Smye townships (Savant Lake area); Ontario Geological Survey, Repo overturn’ed antiform, synform co_mour_s of poles to planes with a mean POIe of 34318'_c°rre5p9ndmg to a mean g .
: : iorishi ¥ i o i 182, 113p. ' orientation of 073/82 for S,, and trajectories of S, (red lines) which are axial < Lt /L g L L e a8y A S ST W B eiomd x0T Mle e /000 M litd] OVTCE M emdr Mepl OS5 PIXYS XX N\ L) 4 L7 N oA Bl |l e - unconformity -------------—---——--~---~----
Mafic Volcanic Rocks relationships generally reveal that these zones are the result of pre-metamorphic Mg alteration, likely due to ] . . 3 21 2
) ) ) ) ) ) . . interaction of the volcanic rocks with seawater. The amphibole minerals were identified by Bond (1980) as 1980: Geology of the Houghton - Hough lakes area (Savant Lake area); Ontario Geological Survey, Report 195, ~ Dy shear zone planar to F, folds (Fig. 2). .
The Jutten Group is domlnated_ by pillowed to massive maflc_flows (u_nlt 3) of tholeu_tlc composm_on. T_he flows are predominantly hornblende with minor actinolite and chlorite. A more sodic variety of amphibole with a distinctive 12p. ~ ™ ~ . 20
b e R e s plliegreen bitefiingance Wes Slacinated. Anthaphylliie s feportedimmnsarstal localities; falghly & kmnareastand Borradaile, G.J : . 9 10 Fine to coarse-grained gabbro, biotite-hornblende diorite (Staunton Lake Stock)
dykes interreted to be feedger dykes to thé basaltic flovgs cut underlying clastic rogcks at several Iocalitiés In%eneral eastof Evans Lake.(TroweII 1981). PR : 1976: ,"Structural Facing" (Shackleton's Rule) and the Paleozoic rocks of the Mologuide complex near Velez < (/ g 53
illowed flows dominate over massive flows and constitute up to 85% of the grou Pillowed mafic. flows rarel ’ Modorats o iitehss iemoan-cdtbonals alieration is peivasive ttiflugholt much of Wwestern and Gentral ' i _g. i inkliji dse Akad 2 v\i) h o« .
p . p group. Y Kashaweogama Lake with lesser degrees of silicification and sericitization. A green, chromium (?) mica, likely Rubio, SE Spain; Proceedings of the Koninklijike Nederlandse Akademie van Wetenschappen, P 16ac,16af ¢
posﬁ::;isg?i(?\zgra?;nl)(l)?:(;iii/esi)served N, UL TR W N 10 S S S— fuchsite, is sporadically observed. Alteration is spatially associated with the Kashaweogama Lake shear zone. Amsterdam, series B, volume 79(5). /. e > W HANDY LAKE GROUP
to 3 mm long. A transition from massive flow to breccia (interpreted as flow top breccia) occurs at several localities. Zﬁzt:)a?ilgs?c_r? (El;snzoiigsg)f rashaweoneme | e and reinsest of Hevalr Laks dlen peswass sy fo-cabanae Breaks, F.W. ,\’ K4 M ic Ea fol ) L £ ‘&\\’ . nght-W(_eatherlng, feldspar- quartz (+ blue quartz) porphyritic, lntruswe/hypab}fssal
Oxide-facies ironstone with minor jasper forms marker horizons within the Jutten Group. Units of chert + magnetite, ’ ’ ’ 1980: Sioux Lookout - Armstrong, Kenora and Thunder Bay Districts; Ontario Geological Survey, Geological < ¢ acroscopic rp fo ds 3 9 rocks with 20-30% phenocrysts (Conant, Handy, and Patterson Lake porphyries,
several metres wide, occur onthe northwest shore of Kashaweogama Lake. Compilation Series, Map 2442, scale 1:253 440. éQ*/ Poles to axial Trend, plunge ’ possibly also Elwood Lake porphyry), mainly comagmatic with Handy Lake Group
ul fic Hisck '\I\IIIHNEIRA:_ OCCUhRF;ENCIESk " - i ; " - " Breaks, F.W., Bond, W.D., Stone, D., and Desnoyers, D.W. /~/ sun;\?ces of fold axes A 2
tramafic Rocks ineral exploration in the Savant Lake area has been ongoing since the turn of the century in the search for gold, iron, 1979: Operation Miniss-Tully lakes, Hooker-Fitchie lakes sheet, Districts of Kenora and Thunder Bay; Ontario * s , , . , . , ,
Ultramafic rocks of the Jutten Group (unit 4a) mainly occur in the northwest part of the map area at Armit Lake, western and massive sulphide mineralization; however, there has been no mineral production to date. Descriptions of past Geological Survey, Preliminary Map P.2218, Geological Series, scale 1:63 360. /~/ -~ ™ 8 Felsic t‘? .’ntermed’ate volcanic rocks: massive to quariz + feldspar-phyric flows, rare
Kashaweogama Lake and Dickson Lake. In the Armit Lake area, they consist of fine- to medium-grained, massive to mineral exploration can be found in Bond (1977, 1979, 1980) and Trowell (1986). A few select mineral occurrences . SESGPY S R, S % ’ > spherulitic texture
foliated tabular units, up to 120 m thick, which are reported to grade transitionally from peridotite to pyroxenite and are and/or showings that have received considerable interest through the years are described briefly below. Collins, W.H. KLSZ o . 16a
interpreted as intrusive sills of komatiitic composition (Trowell, 1986). A 1 m wide unit of fine-grained, strongly The most significant of the base metal occurrences in the Handy Lake Group is the Sabin occurrence (also known 1910: A geological reconnaissance of the region traversed by the National Transcontinental Railway between /) .
crenulated, magnetic ultramafic rock on southern Armit Lake is in contact with mafic flows and may represent an as the Marchington Road sulphide zone). This is a small Zn-Cu-Ag-Pb zone located on Highway 516, roughly 1.5 km Lake Nipigon and Clay Lake, Ontario; Geological Survey of Canada, Publication 1059, p.1-67. . Intermediate volcanic rocks: dominantly pyroclastic deposits including tuff. crystal tuff
extrusive unit. On western Kashaweogama Lake, coarse-grained ultramafic rock with an assemblage of talc- west of Highway 599. Geologic- and drill-inferred tonnage is estimated at 216 000 tons grading 0.76 percent Cu, 3.19 ) ] 6ab f 7 + Esabussalintugiv focks, lapilfwi Tanilistons, nfbecels, oyaalstie hrseeli
serpentine-magnetite + tremolite + chlorite is exposed near the narrows with Fairchild Lake where it forms extensive percent Zn, 1.54 percent Pb and 1.81 ounces per ton Ag (Umex Inc, personal communication, 1989). The Handy Lake Colvine, A.C., Fyon, J.A., Heather, K.B., Marmont, S., Smith, P.M., and Troop, D.G. ; 16a ypanyss , 18p , 1ap s , PY! 4
outcrops which are cut locally by pegmatitic phases of the Fairchild Lake intrusion and by a plagioclase-porphyritic Group also hosts the Hadley Zn-Pb-Cu{(Cd)-(Au) occurrence, a lenticular pod (4.5 m by 1m) of massive sphalerite and 1988: Archean Lode Gold deposits in Ontario; Ontario Geological Survey, Miscellaneous Paper 139, 136 p. Kilometres = 0?(\7 lesser biotite- + garnet-bearing flows
diabase dyke. These variably magnetic rocks display a mottled, rubbly texture on their weathered surface due to the galena with minor chalcopyrite, pyrite and pyrrhotite hosted in felsic to intermediate volcanic flows. Other mineralized s 0 10 47 %0
presence of 2 to 3 cm size, subrounded grains, each rimmed by a 2 to 4 mm wide, rusty-weathering corona. One km showings |n_c|ude a silicified sericitic-pyritic ShOYVIng at_Sue Lake, an(_)malous C_u and_Zn val_ues in l_\l_a—dep_leted feIS|c Cote, M.C. avant Lake @ .
east, ultramafic rocks (formerly Northern Dynasty's Chromite-Mica Trench property) are highly altered, strongly metavolcanics near Evans Lake, sphalerite-bearing felsictuff, and pyrite-pyrrhotite stringers in sericitic felsic schist. 1990: Structural geology of part of the Kashaweogama Lake shear zone in the Savant Lake greenstone belt, o g 16b,17ag 7 . i i i i .
foliated and lineated, pale-green weathering, fine-grained rocks whose weathered surface is highly pitted due to . H:ghly tecttl)nized an_l(_‘r?'tgfed f0<|=(|;5 V\Ilithin the K?Shawheorglama Lake S:eazizolne hsVe li(eenftiie LOCUS of explorition northwestern Ontario; unpublished BSc thesis, University of Toronto, Toronto, 29p. . A & 6 Mafic to intermediate volcanic flows + pyroclastic deposits
ervasive iron-carbonate alteration. Talc is visible in hand samples and forms netted vein textures. On southern or gold mineralization. The best gold values come from highly tectonized and altered rocks of the Jutten group where . . . . : : P 65C ‘ .
Bickson Lake, adjacent to the contact of the Dickson Lake stocpk, light grey-green weathering, strongly magnetic, Au occurs in ferroan carbonate-quartz veins (+ galena, pyrite, chalcopyrite and arsenopyrite) and pyritized shear Cortis, A.L., Stott, G.M., Osmani, I.A., Atkinson, B., and Thurston, P.C. Figure 2. Axial surface trace of major F, and F, folds and Shear.zones of thehsavant Lar:(e}gre?]nsmne Gl Lsi(ere?.lphts dISPIT(ngIZe.rg-atlon dac:a z 51 -, ~ 30
medium-grained, moderately foliated ultramafic rock is transected by mm- to cm-scale, white to pale green zones. Alteration includes Fe- and Ca- carbonatization, sericitization, silicification and the development of talc and 1988: A geological re-evaluation of northwestern greenstone belts; in Summary of Field Work and Other for macroscopic !:‘ anfj F, folds, shown on map. Regional faults shown are the Kashaweogama Lake shear zone ( siscussed In o> 5 62 ' ,
weathering, tightly folded talcose veins. chromium mica. Activities 1988, Ontario Geological Survey, Miscellaneous Paper 141, p.28-52. text) and the Miniss River fault zone (MRFZ; Hudec 1965, Breaks et al. 1979). y 61 3 g ' é\ SR

On northeastern Savant Lake, ultramafic rocks occur in close proximity to quartzose wacke and conglomerate of . <) ) ’ 82 ; : S N 1 . P
the Jutten sedimentary sequence. These are white-weathering, homogeneous, moderately to strongly magnetic STRUCTURAL ELEMENTS Daws., D.w. N ) ] o ) <y =1 6 /{ ) e , y . 5 Infe’m;d’ate:g felsl’)c meiaVOIkcamc rocks: dominantly pyroclastic tuff and breccia with
rocks, with a dark black-green fresh surface. The uniform texture of the weathered surface, except for local zones with 1996: Provenance and depositional age constraints on sedimentation in the western Superior transect area from 0. / ! - ‘ : minor fiows t nNypabyssai rocKks
relict crystals up to 6 mm, and the lack of spinifex texture are consistent with an intrusive origin for these rocks. The Savant Lake greenstone belt is polydeformed with two recognizable generations of structures interpreted to have U-Pb ages of zircons; in Harrap, R.M. and Helmstaedt, H. (eds.), 1996 Western Superior Transect Second £ : : Qe o s '-'8 oW ; '

Similarly textured ultramatfic rock cuts fuchsitic substrate (described above) and here an intrusive origin is indicated by been imposed following deposition of the youngest sedimentary rocks at ca. 2.703 Ga. Two sets of folds related to syn- Annual Workshop (Oct. 20-21, 1995), Lithoprobe Report #53. Lithoprobe Secretariat, University of British & Armit 68 [ Y %l 2 /
a 10 cm wide, finer-grained contact zone which is interpreted to be a chilled margin. 2.7 Ga deformation (F,and F,) are established by opposing younging and structural facing (younging in the direction of Columbia. ¢ A 53 =5 7 79.° g & | Y a_ )
F, axial planar cleavage, see Map). More difficult to document are faults/thrusts between, and within, units. For . Ragged Wood 2 / 16ba > 7 e, S \ a Ultramafic rocks
. . . instance, the fault (suture) postulated between the Jutten and Handy Lake groups (Sanborn-Barrie and Skulski, 1999) Davis, D.W. and Moore, M. Lake * 55 \ {% 0 [~ / b Gabbro
Intermediate to Felsic Volcanic Rocks is interpreted to be obscured by the Savant Group (overlap foredeep assemblage), while faults/thrusts internal to the 1991: Geochronology in the western Superior Province; Jack Satterley Geochronology Summary Report - May < 80 PN l © 0 ;

Restricted exposures of intermediate to felsic volcanic rocks (unit 5) are spatially associated with mafic flows of the Handy Lake Group are difficult to establish due to exposure constraints at the scale of mapping. The dominance of 1991. Min = e {, Lake ﬂp/ SAVANT — ~ xa |
Jutten Group, however, it remains to be established whether these are cogenetic and representative of the upper folds relative to faults within the Savant Lake greenstone belt may be real, or a consequence of these constraints. . Lake Vot = = N )

Jutten Group. In central Savant Lake, intermediate and felsic volcanic rocks are exposed on two small islands, off the ?:;’;’ D'W'U a;s Trawell, N'F'f " A R S . Elam - y LAKE / . Mafic metavolcanic rocks: pillowed flows and fine- to coarse-grained, locally
northwest shore of Girard Island. These buff weathering tuffs of dacitic to rhyodacitic composition are generally : -Pb zircon ages trom the eastern savant Lake - Crow Lake metavolcanic-metasedimentary belt, Lake 0D O i | 9 : g : : " ; y

unsorted and unbedded. They contain 20% feldspar, 10% quartz grains (<5 mm) which are subangular and may BEDDING northwest Ontario, Canadian Journal of Earth Sciences, v.19, p.868-877. ‘ / N . “ e 4 ‘ ‘ plagioclase-phyric equigranular flows; rare interflow chert beds; gabbro
show square to rectangular sections, and 5% lithic fragments ( <4 mm) set in a quartzo-feldspathic groundmass Present attitudes of bedding throughout the Savant Lake greenstone belt are variable due to two regional-scale folding , . \

containing up to 129% sericite. events and localized shearing. Ingeneral, bedding strikes northwest and northeast. Davis, D.W., Sufcliffe, R.H., and Trowell, N.F.

In the_ Dickson Lake_—Winso_me Lake area, grey-green weathering intem_1edi_ate f|ows.with colour index generall_y 1988: Geochro_nologlcal constralnts_ on the te(.:tonlc evolytlon of a late Archean greenstone belt, Wabigoon Attack Jutten sedimentary sequence: quartz-rich clastic rocks including quartzase wacke,
<20 are interbedded with mafic flows. A similar unit of grey-buff weathering intermediate rock on southern Armit FOLDS Subprovince, northwest Ontario, Canada; Precambrian Research, v.39, p.171-191. 2 s wackepebile woskbiserslomsre. feldesatic ks mnlomaE
Lake is highly folded and transected by abundant quartz veins. On the north shore of central Kashaweogama Lake, ) ) ) ] S Dubé. B.. Koo E.R.. Frankiin. J.M.. Poul K.H d Patt M.R q p 4] ] P 2]
intermediate to felsic volcanic units are infolded with mafic flows. These felsic to intermediate rocks were previously Two episodes of folding have affected much of the greenstone belt; including the Jutten Group, which historically has » B, Roopman, £.1., Frankiin, J.Al., Foulsen, B.H., and Fatterson, I.H. _ _ _
interpreted as a subvolcanic quartz porphyry (Breaks et al. 1979) and were designated the Kashaweogama Lake been interpreted as a northwest-facing sequence more than 10,000 m thick. Evidence of two folding events is 1989: Preliminary study of the stratigraphic and structural controls of the Lyon Lake massive sulphide deposit, )
intrusion (Trowell 1986). provided by 1) opposing structural facing directions throughout the supracrustal sequences; 2) outcrop-scale, Wabigoon Subprovince, northwestern Ontario; in Current Research, Part C, Canadian Shield, Geological ~  §{  § ./ ) S gy T N e N S O < NG, s, Gayo 00000 o 790K WSS g A o U~ s Yy Bl SRR gl R e, S A S e 2N S B T O Yy Y s e ey Ay NN Yl Il e e e e e e e e e e e unconformity —-----------=-———~-~—~—-———-~-~---

refolded fold patterns; and 3) folds with axial surfaces and respective axial planar cleavages which are orthogonal, Survey of Canada, Paper 89-1C, p.275-284.
striking northward and eastward. Planar fabrics throughout the belt are generally associated with these two folding i SUBSTRATE
HANDY LAKE GROUP events, except in areas of increased strain intensity related to shearing. Franklin, J.M., Kasarda, J., and Poulsen, K.H.
Calc-alkaline volcanic rocks of the Handy Lake Group (units 6,7,8) have been the focus of base metal exploration since 1975: Petrology and chemistry of the alteration zone of the Mattabi massive sulphide deposit; Economic 41 I\ """ SN o <) N ST/ A . A ‘hE,. 0 25 T U G TR Ultramafic schist; rhyodacite tuff: mylonitic fuchsitic siltstone/chert: ultramafic
the early 1970's following the discovery of the Mattabi and Lyon Lake copper-zinc massive sulphide deposits in felsic Geology, v.70, p.63-79. : 1 Hsil
volcanic rocks of the Sturgeon Lake greenstone belt to the south. The Handy Lake Group consists primarily of flows, F, o o _ _ _ _ _ Groves. D.A.. Morton. R.L.. and Frankiin. J.M ash/siltstone
pyroclastic rocks and volcanogenic metasedimentary rocks of mafic, intermediate and felsic composition. F, folds are identified primarily by reversals in structural facing of volcanic and sedimentary rocks (c.f. Borradaile, i y Thel=ey y Ve ) ) ) )
The Handy Lake Group was formerly subdivided into the lowermost Evans Lake formation and uppermost Conant 1976). Traces of F, folds are parallel to bedding and are generally northwest-striking (Fig. 2 and Map), prior to 1988: Physical volcanology of the footwall rocks near the Mattabi massive sulphide deposit, Sturgeon Lake,
Lake formation (see former subdivisions in Fig. 1) by Trowell (1986), on account of a 1 km wide metasedimentary unit modification by F, folds, shear zones and faults. Macroscopic F, folds have bedding-parallel axial surfaces and Ontario; Canadian Journal of Earth Sciences, v.25, p.280-291.
that occurs midway through the interpreted thickness of the group (Bond 1977, 1979, 1980; Trowell 1986). These variably oriented fold axes. Three lines of evidence suggest that F, folds were originally shallowly plunging and were Hudec. PP . .
metasedimentary rocks comprise predominantly feldspathic and lithic wacke with subordinate chemical sedimentary steepened during subsequent D, folding. Firstly, several shallow-plunging F, folds are observed in the Handy Lake B ) o o i Bedrock outcrop examined forthisstudy . . . . . . . . . . .. .. x
rocks consisting of laminated to thinly bedded magnetite ironstone, chert and silicate-facies ironstone. The youngest Group, where an axial planar S, foliation is best preserved. Secondly, a shallow plunge to F, structures is consistent 1965: Geology of Highstone Lake - Miniss Lake area, Districts of Kenora and Thunder Bay; Ontario Department
dated detrital zircon from a wacke northeast of Evans Lake (inverted triangle #7 on Map) is 2703 + 1 Ma (Davis, 1996). i:l'lth beddl(;i?f-_palrtalljel % a>;!;<1_l p{'fmar ﬂiavagfe-ldThlrg_lyhtEeIr Ehallow plunge vi)outlr? accour;t forthe sca;cﬂytof T?lor F, of Mines, Geological Report 32, 28p. Stratigraphic or intrusive contact (defined, approximate, inferred) . . . . . . . . . .. P Y T
Post- 2703 Ma old deposition for this metasedimentary panel suggests that it likely represents infolded clastic rocks of Inges, a diticulty n. laentilication ot these lolds which has been overcome by [ne Use ol opposing struciural iacing 1 AWE BRATLHOIL T 2002020202020 2 lomylfa N o o ) — ~_ [ A& (A Bl S LM T e — R D, e S AN VS e ORI T~ VN LR A RS R e
the Savant Group (described below) rather than intra-Handy Lake Group rocks. Accordingly, it remains to be directions to locate their axial traces. Koopman, E'R'_ N _ Rob FAIRCHILD LAKE BATHOLITH o Limit of geological mapping o v %o s
established whether former subdivisions of the group reflect real differences in age (see below) and/or chemistry. 1993: Stratigraphy, structural geology, and _structural controls of ore distribution of the Lyon Lake massive e, ~,  Lake L _) 3 o N NN AN T W0eIN S S SN e AMTEE T N xS X LA S e S tkake SN —— 7 S &LakePN0 . o9/ a1 T RIINN Y sNY LSS X s Y S By YA, SN o~ . S AN e e oy T e vyl Ny o T mEEEeEE R s s e : 55

The basal member of the former Evans Lake formation comprises massive to pillowed high-magnesian tholeiitic E stlphide depasit, Sturgeon Lake, Ontaria; M.Sc. thesis, Carlston University, 170pp. Bedding, top unknown (inclined, vertical) / X
basalt flows, porphyritic flows and fragmental zones of mafic composition (Bond 1977, 1979, 1980; Trowell 1986). This £ ; ; ; . ; ; ; ; : Moore, E.S. ST e A T L AN/l R e T T T T ’ o
unit is exposed west of Harris Lake in the eastern part of the belt, and between Lewis Lake and Farrington Lake in the F., folds are readily recognized in the field, primarily by reversals in younging and fold closures. They are pervasively - ) ) ) eSS ) ) 80 RN I e —— 1 — oY 49 T T T T - \ , s , 20?/ 45}( X
western part of the belt. Between these two localities, the mafic metavolcanic unit is interrupted by the Lewis Lake developed throughout the Savant and Handy Lake groups and less commonly affect the Jutten Group. Axial surfaces 1910 Lake Savant iron range area; Ontario Department of Mines, Annual Report 1910, v.19, pt.1, p.173-192. Bedding, top (arrow) from grain gradation (inclined, vertical, overturned) . . . . . . . .
batholith which intrudes it. Overlying the mafic sequence are flows and pyroclastic rocks of felsic and intermediate of F;, folds strike northeast to east and dip steeply (65° to 85°) south with a mean at 073/82 (Fig. 2). F, axes dominantly 1928: Lake Savant area, District of Thunder Bay; Ontario Department of Mines, Annual Report 1928, v.37, pt.4, s 45>/ 20 6";/
composition. A dacitic tuff located about 1 km southwest of Evans Lake (inverted triangle symbol #4 on Map) has a plunge moderately o steeply fo the east, with amean trend 0f 082" and amean plunge of 60 and display S-, Z-, and W- p.53-82. Younging in volcanics, criteria other than pillows (inclined, vertical, overturned) . . . / 7‘( /0/
crystallization age of 2745 +1.9/-1.8 Ma (Davis and Trowell 1982). The coarsest pyroclastic rocks occur north and symmetry. Locally, they plunge moderately to steeply to the west-southwest. In hinge zones of major F, folds, minor . 45
west of Evans Lake and accordingly, this region is interpreted as the possible site of a volcanic vent (Trowell 1986). folds are typically tlghi to isoclinal and limbless due to transposition parallel to the axial planar S, cleavage. Specific Rittenhouse, G. . . ?7 ?;? ?2
The upper member of the Evans Lake formation consists of mafic metavolcanic flows and minor pyroclastic rocks. features of several major F, folds are as follows. ] . ) 1936: Geology of a portion of the Savant Lake area, Ontario; Journal of Geology, v.44, p.451-478. 0 o e Pillow lava flow; top (arrow) from shape and packing (inclined, vertical, overturned) . 35
Interbedded volcanogenic metasedimentary rocks occur in the upper part of the formation, south and east of Evans t'f1) Thehqut:ter sedlmetntarly ste(:rt:ence tlii norttheadst Sh?Vs'_ﬂ Lake deflnzs a nol';lt\i;\(lea?t'_lf'mkpg’ St‘_)ult_hweﬁ_tr'f'osm_gx le Sonskses Earti. T %\ ————— -
Lake. antiform which plunges steeply to the southwest and which is superposed on a NW-striking F, anticline. The regional 3 , M. .

The former Conant Lake formation (Fig. 1) comprises predominantly felsic and intermediate pyroclastic rocks, schistosity i_n this area_strikes 055° to OQO“, and is axial plana_r to F,. Th_ese structures ind_icate that Jutten mafic 1989: Geology of the Savant Lake area; in Summary of Field Work and Other Activities 1989, Ontario Geological 0 “Q‘\‘\ Younging based on pillow shape compiled from previous workers . . . . . . .. .. ... ..... 'z?
including tuff, lapillituff and tuff-breccia. Near Handy Lake, this sequence is intruded by felsic to intermediate metlfvolcanlc and clastic rocks are not simply a northwest-facing, homoclinal sequence as interpreted by previous Survey, Miscellaneous Paper 146, p.54-62. *0 _____
feldspar and quartz-feldspar porphyritic sills (unit 9) with a U-Pb age of 2733 + 1.0 Ma (Davis, 1996; inverted triangle WOIKELS. 1990: Geology of the Savant Lake area; in Summary of Field Work and Other Activities 1990, Ontario Geological [\ - T . . . "
symblz)l #5 oonap). The’;e s,i)llspar)é interpreied to )be subvolcani(? to the Conant Lake( formation. The Conant Lagke  2A ?erites ‘_)tLFz folds _affecti_rt1g the WsstLShgngot"T‘kaﬁo? PO_SSIeSIS 045“—sltriking a>t(:13| Sur}:acist.h'-rhis ir?terprgltﬁtion Survey, Miscellaneous Paper 151, p.22-30. \t‘ Structural facing: younging in the direction of axial plane cleavage . . . . . . . . . . .. .. .. .. 3
intrusion (Fig. 1) is spatially associated with the Handy Lake porphyritic sills and is a sill-like body of granodioritic to IS consistent wilh, younging (crntena and ne sirike:ol axial planar cleavage throlighoul this reglon. ese 1991: Structural geology and tectonic history of the eastern Lake of the Woods greenstone belt, Kenora District, . g . i
tonalitic composition. This pluton is similarly interpreted as a subvolcanic intrusion emplaced within its associated observations depart from those of Bond (1977) who suggested that axial surfaces of folds in this group strike 035" northwestegrn Or?tﬁrio; Ontario Geologiycal Survey, Open File Report 5773’91 37p. First foliation (S,) or sole fo{’at’on where only one planar fabric 7527 X
comagmatic volcanic pile (Bond 1979). Intermediate and felsic volcanic rocks (inverted triangle symbol #6 on Map) oblique to the local foliation but parallel to the proposed Savant Lake fault, whose presence could not be corroborated observed (inclined, vertical) . . . . . . . . . . . ... ...
dated at 2704 +2 Ma (Davis, 1996) which are interbedded with clastic and chemical sedimentary rocks are now in this study (see Deformation Zones). Sanborn-Barrie, M. and Skulski, T. 45
believed to be part of the Whimbrel Lake Formation (described below). 3) The structural style of the Narrows Formation on the west shore of central Savant Lake and in the South Arm is 1998: Structural geology of the central Sturgeon Lake area, northwest Superior Province, Ontario; Geological Second foliation (S,) (inclined, vertical) . . . . . . . . ... ... ... ... ... ...... 27 X

one of tight to isoclinal folding and a high degree of transposition about a strongly developed, 030° to 050° axial planar Survey of Canada, Open File Map 3641, scale :50000. .- W~/ "N N 0.~ 7 PN~ gy AL S 0N e, S e 60
SAVANT GROUP Eligzvaar?;e tzzi’:;ﬂz\g;zﬂz;:s;zzsﬁggbsg::;;%:vtgi;i?etg ;zgléﬁ:tg.arallel to the tectonic direction, rather than at a 1999: Tectonic assembly of continental margin and oceanic terranes at 2.7 Ga in the Savant Lake - Sturgeon Firstcleavage (inclined) . . . . . . . . . . . . 127'
. . . . . Lake greenstone belt, Ontario; in Current Research, Part C, Geological Survey of Canada, Paper 1999-C, 25
Late to post-volcanic clastic rocks exposed in the central part of the Savant Lake greenstone belt (Fig. 1) dominate the p.209.220. o oome T ey Y Drive,so o T S )NV g F Second cleavage (inclined, vertical) ‘277 1227
Savant Group. These include basal polymictic conglomerate of the Narrows Formation and overlying turbiditic wacke FOLIATION ’ ’ - 20 IS smrr e m s s e m Ay s ey
and oxide-facies ironstone, herein designated the West Shore Formation. Compositionally diverse volcanic rocks of Sanborn-Barrie, M., Skulski, T., and Whalen, J.B. c itional | , —_—— 75)7/
the Whimbre| Lake Formation rapresent aminot.component of this graup: S, . L . . . . . . . 1998: Tectonostratigraphy of central Sturgeon Lake, Ontario: deposition and deformation of submarine tholeiites CHposionaHayBrngUmeRga) . . « . . ..o ciw it i e e
The_earllest foliation recognlze_d, deS|g_nated S,, is axial planar to F, folds (Figs. 2, 3a). S,_ls not the dominant pla_nar and emergent calc-alkaline volcano-sedimentary sequences; in Current Research, Part C, Geological . . 80 o~
N = i fabric throughout the belt, but is well displayed throughout the Handy Lake Group. It typically occurs as a bedding- Survey of Canada, Paper 98-1C, p. 115-126. Ductile shear zone (unknown sense of displacement) . . . . . . . . . . ... ... ... ...... o
arro.w.s ormation . . . . parallel, spaced cleavage of variable attitude (Fig. 3a), due to subsequent folding. 80 ~
Polymictic (_:onglomerate of the Narrows Formation (unit 11) extends from Schist !_ake inthe far western part of the belt, Shegelski, R.J. Oblique-slip shear zone, solid circle on downthrownside . . . . . . . ... ... ... ....... 3
:E:gﬂgﬂ Ezlr:frr;lllds_z\?::ta‘lﬁlzlggatr:aSi)aLIJ(tis’/-\t?rTiri?:i’;e\‘i(;rfr?%?s_Exlrtle%os(iivleatisitar;eaarll(r; tZ?Jr?c;taimI::tta’lasbieslltaggaleexZ%Sglijrleasr s 1978: Stratigraphy and geochemistry of Archean iron formations in the Sturgeon Lake - Savant Lake greenstone aoi,
unconformity between the Jutten Group and turbiditic wacke of the West Shore Formation (described below). Clasts S, is the dominant foliation throughout the greenstone belt and is a penetrative, moderately to strongly developed terrair notwesternOniaresunmablished Frlthesis, Universityof Taronto, [Gronte; 2511 L’:ﬁg Ductile shear zone (apparent dexiral displacement) . . . ... ....................
within the conglomerate vary along its strike and reflect the rock types of immediately underlying strata. Inthe Schist schistosity which is characterized by a gently curvilinear east- to northeast- strike and a uniformly steep dip (Fig. 3b). Skinner, R. , - . 805
Lake area, pebble-to boulder-size clasts are dominantly plagioclase porphyritic tonalite similar to the Fairchild Lake In the south-central part of the study area, both S, and S, occur together in outcrop. The overprinting nature of S, is 1969: Geology of the Sioux Lookout map-area, Ontario, a part of the Superior Province of the Precambrian Ductile shear zone (apparent sinistral displacement) . . . . . ................. gy ¥
intrusion to the immediate north. In central Savant Lake, pebble- to cobble-size clasts of mafic volcanic rock + readily recognized in that the spaced S, cleavage is crenulated by a pervasive, east-striking schistosity (S,). shield (52 J); Geological Survey of Canada, Paper 68-45, 10p. . . ) . . ) /1 /71
interflow chemical sedimentary rocks are prevalent. The unit may contain sandy beds which similarly reflect felsic Inthe eastern half of the area, a single, well-developed, steeply-dipping schistosity which strikes northeast (040° to i Mineral lineation (1st generation, 2nd generation) . . . . . . . . .. ... ... ... ..
plutonic vs mafic volcanic sources. 060°) is recognized throughout the supracrustal rocks, except in zones of higher strain intensity where fabrics typically Skulski, T., Sanborn-Barrie, M., and Stern, R. L 60
_ A clast of medium-grained tonalite collected from conglomerate from central Kashaweogama Lake (inverted trend 065° to 085° (see Deformation Zones). This dominant fabric is interpreted as S,, although an earlier S, cleavage 1999: Continental margin and oceanic terranes in the Savant Lake - Sturgeon Lake greenstone belt, Ontario: p. Crenulation lineation . . . . . . . . . . . .. .. ... ... 2./
triangle symbol #9 on Map) yielded a U-Pb zircon age of 2704 +1.2 Ma from three zircon fractions (Davis et al. 1988). is not recognized here because: 1) the penetrative schistosity throughout the eastern area is subparallel to S, 165 in Harrap, R.M. and Helmstaedt, H.H., Lithoprobe Report #70, 169pp. U-Pb (Zircon) Adges 60 45
This represents the age of magmatic emplacement of the source of the clast and is a maximum age for the deposition schistosity in the Handy Lake area, where both S, and S, are recognized; 2) this foliation is not bedding parallel, an g Mineral lineation in shear zone (1st generation, 2nd generation) . . . . . . . . . ... .. /'
of the conglomerate in this area. A clast of blue quartz-bearing tonalite collected a few metres from the medium- attribute which is diagnostic of S, and 3) mineral lineations on this fabric plunge moderately to steeply to the east. Stott, G.M. 2970+7 Ma tonalite gneiss i Davi tal. 1988 ’ 60 45
grained tonalite clast (inverted triangle symbol #10 on Map), gives a 207Pb/206Pb age of 2723 + 2 Ma. Steep easterly extension characterizes the S, foliation in the south-central area. 1985: Regional stratigraphy and structure of the Lake St. Joseph area, central Uchi Subprovince; in Summary of v Skuls_ki 100 GRBUBIShS s Davis, 1996 avis et al., Minor F, fold with plunge (S-, U-symmetry) X

Polymictic conglomerate of the Narrows Formation generally grades transitionally into finer-grained clastic Field Work and Other Activities 1985, Ontario Geological Survey, Miscellaneous Paper 126, p.17-22. i p e . y . . , Y ST B 45 45
sedimentary units of the Savant Group, except west of central Savant Lake, where it appears to be interstratified with ; v 2733=1 Ma porphyritic sill, southwest of Handy Lake V 2704+1.2 Ma tonalite clast from Narrows formation
; . y ! it . ” LINEATIONS 1986: A structural analysis of the central part of the Archean Shebandowan greenstone belt and a crescent- . Minor F, fold with plunge (Z-, S-, U-, W-symmetry) . . . . . . ... ... X X X X
intermediate pyroclastic rocks and flows of the Whimbrel Lake Formation (Fig. 1). e o = ’ : h : ) 2881+2 Ma rhyodacite tuff (substrate) 2 piung y O Us, i 1y,

. . . . . ped granitoid pluton, northwestern Ontario; unpublished PhD thesis, University of Toronto, Toronto, 2° @ v £ > . .
In general, mineral and shape lineations in supracrustal rocks plunge moderately to steeply. They vary in trend but Canada, 285p o O Skulski, 1999 unpublished data v 2704+2 Ma felsic volcanic. Whimbrel Lake formation 2723+2 Ma blue quartz-bearing tonalite clast from 60
. show a dominant trend toward the east, with no significant distinction in the attitude of lineations on S, and S, In ' ’ 0 - 4 Narrows formation Axial plane of macroscopic fold (occurs withfoldaxis) . . . . . . . . . . ... ... ... ..... /
West Shore Formation contrast, mineral lineations in foliated to gneissic granitoid rocks in the eastern part of the area plunge moderately to Thurston, R.C., Cortis, A.L., and Chivers K.M. Neston -5 ‘
The Westshore Farmation (Unit 12)of thetsavant Groupieomprisesimediumto fing'seng-size feldspathiciacre fine steeply (20°to 75") to the west. 1987: A reconnaissance re-evaluation of a number of northwestern greenstone belts: evidence for an early Lake v <29.48_3 a quartzose wacke v <2703x1 Ma feldspathic wacke, West Shore formation W ca 2700 Ma Heron Lake stock Axial trace of first generation (F,) syncline (upright; overturned,
to silt-size lithic wacke, and interbeds of very thinly bedded to thickly laminated magnetite-chert ironstone. The wacke Arch il i in S f Field Work and Other Activities 1987. Ontario Geological S OO Davis and Moore, 1991 S-diopi
units, though highly folded, are typically well-bedded and well-graded, except at the base of the group where poorly renean sialc crust, in summary of e ork an er Activities » niario Geological survey, -Apping) . ...
. 4 . gl . . DEFORMATION ZONES Miscellaneous Paper 137, p.4-24. . . .
graded wacke occurs as isolated interbeds ( < 40 cm wide) within conglomeratic rocks of the Narrows Formation. The 2745 +1.9/-1.8 Ma Evans Lake formation v <2704 Ma feldspathic wacke, West Shore formation , . , . o
well-bedded, well-graded character of feldspathic wacke which regularly alternates with silt-size lithic wacke, and the The greenstone belt is transected by a number of steeply-dipping, east-striking shear zones. The most prominent and Thurston, PC. and Stott, G.M. v Davis and Trowell, 1982 Axial ”?ce_ of first generation (F,) anticline (upright; overturned,
prevalence of delicately laminated magnetite-chert ironstone are interpreted to reflect turbiditic deposition in deep- continuous of these is the Kashaweogama Lake shear zone (KLSZ), a 1 to 3 km wide zone of strongly deformed and 1988: Northwestern Superior Province: in Summary of Field Work and Other Activities 1988, Ontario Geological NGIDPIAG) o « o « mcowonomow o v w6 mov o ome v me xR w W o e % R E
water conditions, with intermittent quiescence and precipitation from iron- and silica-rich waters. Detrital zircon ages altered rocks which extends at least 45 km along strike from Schist Lake in the west, to the west-central shore of Survev. Miscellaneous Paper 141. p.12-17. O
from feldspathic wacke (inverted triangle symbol #8 on Map) show a range: the youngest dated zircons are 2704 Ma, Savant Lake. Within the KLSZ, ductilely deformed rocks possess an intensely developed shear foliation, or C- Y, p B ’ 50°15 Axial t f d ti iaht
‘ > ! iy val ; ! > > : xial trace of second generation (F,) synform (upright; overturned,
with apparent age clusters at ca. 3060 Ma, ca. 2950-2920 Ma and ca. 2790-2770 Ma (Davis, 1996). This dataindicates (cisaillement) fabric, which strikes 250° to 260°, parallel to the strike of the shear zone, and dips steeply north and Trowell, N.F. 1 I ] I I S-dipping)
that alarge age spe_zctrur_n of source materials c_ontrlbuteci to this clastl_c sequence which was dei_)osﬂed after_2703_|\/|_a, south. ergeral aund stretch Ilneat!ons,_ the Iatter_repres_er)ted maln_ly by ellipsoidal clasts in conglomerate, plunge 1981: Geology of the Beckington Lake area, District of Thunder Bay; Ontario Geological Survey, Geological 90°08"
the youngest detrital zircon analysed. Detritus contributed to this group may reflect far-field orogenic activity steeply (65° to 88°) parallel to the direction of maximum finite extension. In the western part of the shear zone, these Report 200. 62 10 91°00’ . . . 20" 08 , i i ,
elsewhere in the western Superior Province, however, the well-preserved sedimentary features and interbedded lineations dominantly plunge steeply west; while in eastern Kashaweogama Lake and near Whimbrel Lake, lineations P : 52p- ) ) 50 40 30 Axial trace of second generation (F,) antiform (upright; overiurned,
chemical sediments which characterize this group indicate that these rocks were deposited under local low-energy plunge steeply east. These fabric elements are interpreted to reflect subvertical, oblique-slip movement onthe KLSZ 1983: Geology of the Sturgeon Lake area; Ontario Geological Survey Report 221, 97p. N-dipping) . . . . . . . e
conditions in advance of orogenic activity (D,, D,) which subsequently affected all supracrustal elements of this rather than a dominant strike-slip component as previously interpreted by other workers. Shear sense indicators are 1986: Geology of the Savant Lake area; Ontario Geological Survey, Open File Report 5606, 181p.
greenstone belt (discussed below). rare in these fine-grained rocks but indicate south-side-down, dip-slip movement (Cote, 1990). Throughout the
western part of the KLSZ (between Schist Lake and central Kashaweogama Lake), steep, west-plunging lineations, Trusler, J.R. Regionally extensive high-strain zone, solid circle on downthrown side

. . steeply plunging, asymmetric Z-folds and composite S and C-type fabrics on horizontal exposures are consistent with 1982: Geology of the Farrington Lake area, District of Kenora; Ontario Geological Survey, Open File Report OPEN FILE 3947
Whimbrel Lake Formation a minor component of dextral displacement. Crenulation lineations are well-developed throughout the zone. These 5354, 101p. .

Felsic to intermediate volcanic rocks (unit 15) occur in west-central Savant Lake near Whimbrel Lake. These microfolds developed in phyllonitc shear foliations, plunge shallowly, and are interpreted to have formed orthogonal to STRUCTU RAL GEOLOGY Breccia . . .. ... ...
conformably overlie polymictic conglomerate of the Narrows Formation and, as such, have a maximum depositional the displacement direction. Conjugate kink bands are also common. o .
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