Geological setting

The southern Wekusko Lake map area (NTS 63J12NW), which is located 20 km southeast of Snow Lake,
Manitoba, is a 240 km? portion of the eastern part of the Flin Flon Belt, lying within the Paleoproterozoic Trans-
Hudson Orogen. Supracrustal rocks of the Flin Flon Belt are part of a structurally complex collage of diverse
components, most of which have counterparts in modern oceanic arcs, such as the Tonga-Kermadec arc (Ewart and
Hawkesworth, 1987) and the Fiji arc (Gill, 1987). These components include 1) geochemically distinctive volcanic
assemblages of juvenile arc, arc rift, ocean floor and oceanic island affinity; 2) sedimentary and minor volcanic
deposits of both turbidite and molasse (fluvial to shallow-marine) type; and 3) plutonic intrusive rocks. Numerous
studies over the last decade (David et al., 1996; Lucas et al., 1996; NATMA P Shield Margin Working Group, 1998)
have chronicled a detailed magmatic and tectonic history spanning a period of approximately 100 million years (1.91—
1.81 Ga). which includes the inception of arc magmatism (1.91-1.88 Ga), subsequent ‘successor arc’ magmatism and
sedimentation (1.87—1.84 Ga), and collisional orogeny (1.84—1.81 Ga).

The southern Wekusko Lake map area contains no less than five distinct tectonostratigraphic supracrustal
components (south Wekusko Lake, Hayward Creek, Puella Bay, Burntwood Group, Missi Group), together with parts
of several large granitoid intrusions. The area is divided by a major, north- to north-northeast-trending fault, the
‘Crowduck Bay Fault’ of Ansdell and Connors (1993), into western and eastern parts that contain significantly different
stratigraphic and structural components. The fault, which extends from the northeast corner to the south margin of the

Burntwood Group greywacke, siltstone and mudstone (unit Bla) and occupies the core of a later, open, northeast-
trending F; antiform (Bailes, 1992). The 1.834 Ga age of crystallization of the intrusion is penecontemporaneous with
local ca. 1.835 Ga (Ansdell et al., 1992) fluvial-alluvial sedimentation in the Missi Group (unit M) exposed east of
Puella Bay. Similar to other unit P plutons in the Snow Lake area, the Wekusko Lake pluton structurally stitches
together various volcanic and sedimentary assemblages that were previously juxtaposed during D deformation.

Late intrusive rocks (unit L)

The youngest intrusive rocks in the southern Wekusko Lake map area include diorite and quartz diorite (unit 1.2a),
quartz-plagioclase porphyry (unit L2b), gabbro (L1a), anorthositic gabbro and quartz gabbro (unit L1b), and diabase
(unit L1c, d. e); these rocks occur as minor dikes and stocks intruding the ‘successor arc’ granitoid plutons (unit P) and
the older assemblages.

An ovoid diorite to quartz diorite stock (unit L2a) is emplaced within the Wekusko Lake pluton in the northwest
corner of the map area. Plagioclase-phyric diabase dikes (L1c) that are spatially related to the stock are assumed to be
genetically related to the diorite—quartz diorite. The quartz-plagioclase felsic porphyry (unit L2b) includes at least two
ages of intrusions. The younger porphyry bodies crosscut diabase intrusions (units L1c, d, e), whereas an older set of
porphyry intrusions is intimately associated and probably penecontemporaneous with diabase intrusions (Figure 29).
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map area, traverses the south Wekusko Lake ocean floor basalt sequence (units F1 to F3) and separates the 1.88 Ga Other quartz-plagioclase porphyry dikes are clearly associated with brittle fragmentation of granitoid hostrocks (unit P) 436 000 443 500 451000
Hayward Creek juvenile oceanic arc volcanic rocks (units J1 to J4) to the west from the 1.876 Ga Puella Bay epiclastic and the development of ‘intrusion breccia’.
and volcaniclastic ‘successor basin’ deposits (units S1 to S4) to the ecast. The fault also marks the eastern boundary of a . . . . 100°00'00" N TS 63J 1 2 N W
domain of 1.85-1.84 Ga (David et al., 1996) Burntwood Group greywacke, siltstone and mudstone turbidite and Diabase dikes (unit Ll¢, d, ¢) are common throughout the south.ern Wek,USkO Lake. map area (Flgure 30). Some 54°45'00'
derived paragneiss (units Bla and B1b) more than 10 km wide. The area east of the fault is dominated by a sequence of oceur as casterly- to east-squtheasterly-trendm.g swarms of narrow dikes cut.tm.g the umt. P gran.1t01d plutops. Others oA
Missi Group fluvial-alluvial sedimentary (units M1 and M2) and volcanic rocks of a similar 1.85-1.83 Ga age (Ansdell occur in small.stocks and 11jregu1arl.y shaped m?rusmns.. One of thc? more distinctive suites of intrusions is an east- 99°45 0(3 o
et al., 1992). The Missi Group has been interpreted as a possible continental facies equivalent of the marine-facies southeast.-trendmg swarm of tracl}ytlc .dlabase d1.l<es (unit L.1d), which occur throughout t.he western half of.the map 54°4500
Burntwood Group (Lucas et al., 1996). area, cutting the Haywarq ereek juvenile arc (unit J), thc? F-folded Burntwood .Group sedlm.entary rocks (unit B).and
the ‘successor arc’ granitoid plutons (unit P). These dikes and related intrusions are straight walled, have chilled
Geochemical data for volcanic rocks in the south Wekusko Lake area (south Wekusko Lake, Hayward Creek, margins and are up to 70 m wide. They are characterized by tabular plagioclase phenocrysts (1-3 cm long) + B
Puella Bay suites) are contained in MGS Data Repository item 2005003, which also provides extended element hornblende as pyroxene pseudomorphs (Figure 31). Spatially and genetically related, megaphyric, cumulophyric -
geochemical plots, lithological details of the analyzed rocks, and field photographs showing details of selected rock diabase (unit Lle) contains large (2-8 cm) plagioclase megacrysts and smaller (0.5-1 cm) plagioclase crystals Legend Sym bOIS
units in the map area. These geochemical plots and field photographs are referenced as Figures 1-32 in the following aggregated in ovoid clusters up to 10 ¢cm in diameter (Figure 32). Whereas trachytic diabase postdates the main granite-
text. granodiorite phase of the Wekusko Lake pluton (unit P5), sporadic xenoliths of this distinctive diabase occur within . . . L
L . late, quartz dioritic phases in both the Alward Lake (unit P2) and south Wekusko Lake (unit P3) plutons, indicating that PALEOZOIC + , g — AXIa_| trace of first-generation anticline,
Description of units the mafic dikes probably represent a young intrusive phase of ‘successor arc’ magmatism. Several east-northeast- L. (upright, overturned)
Oceanic volcanic, sedimentary and intrusive rocks (units F and J; >1.88 Ga) trending dikes of very coarse grained, anorthositic gabbro and magnetite-bearing quartz gabbro, which postdate the | Ordovician _ _ _ _
south Wekusko Lake and Alward Lake plutons, are also inte rpreted to be relatively young, successor-arc intrusions. ' \ % — Axial trace of first-generation syncline,
Most of the supracrustal components of the Flin Flon Belt range in age from 1.91 to 1.88 Ga (Lucas et al., 1996) . Q Dolomite (Red River Formation) (upright, overturned)
and represent the products of ocean floor volcanism and arc magmatism (Syme and Bailes, 1993; Stern et al., 1995a, b). Structural history 80
Variations in lithology and geochemical a.ssociat.ions demonstra.te th.at these sequences are disparate parts of various Numcrous detailed structural studics carried out in the Flin Flon Belt (Lucas ct al., 1996; Ansdell ct al., 1999; ‘\%6 . . . . . . L
ocean floor and arc assemblages, tectonically juxtaposed during intraoceanic accretion at ca. 1.88-1.87 Ga, and Syme, 1995; Connors, 1996; Connors et al., 1999) have identified deformation events spanning early accretion (1.88— L o1 Dolomite (Red River Formation) + r+v====:  Axial trace of third-generation anticline
subsequent continental collision at ca. 1.84-1.79 Ga (Lucas et al., 1996). The arc and ocean floor assemblages vary in 1.87 Ga) to late tectonic continental collisions (1.77 Ga). Deformation associated with rifting occurred during the Hose
their potential to host volcanogenic massive sulphide (VMS) deposits, with most VMS deposits associated with arc waning stages of juvenile arc magmatism in the eastern part of the Flin Flon Belt; an early age for this tectonism is ‘\L
volcanic assemblages (Syme and Bailes, 1993). indicated by a U-Pb zircon age of 1.886 = 3 Ga (Zwanzig et al., 2001) for the crystallization of one of the Josland Lake PALEOPROTEROZOIC — + +  Axial trace of third-generation syncline
ani : : : bbro sills that postdates isoclinal recumbent folding of the early volcanic arc assemblages (Zwanzig et al., 2001). The \ 50
South Wekusko Lake ocean floor voleanic and intrusive rocks (units F1-F3) gabbro is geochell)nicall comparable to, and interpretged as penec}(])ntemporaneous with agrc rift basal?in the,Snow Lake A5
a v N Y -
This sequence comprises pillowed (Figures 1-3), aphyric, tholeiitic basalt flows (unit F1), related gabbro sills irc assemblage (Zwanz)ig etal., 2001). \ INTRUSIVE ROCKS (<1 .84 Ga); INCLUDES ROCKS OF UNKNOWN AGE — o Fgylt
(unit F2) and mafic phyllonite (unit F3). The basalt domain is up to 4 km wide and forms an cast-facing sequence at the . . . —\ | au
south end of Wekusko Lake and a west-facing sequence on the east shore of Wekusko Lake. Similar to other ocean Tn the SOPthem Wekusko LE.lkC area, three c}eformatlon events (D 17D3).have been recognized, all of Whl?h postd?te 83/ & / Late intrusive rocks
floor assemblages in the Flin Flon Belt, the south Wekusko Lake assemblage is devoid of felsic volcanic rocks and the early fo}dmg that accompamed. intrusion of the Jqsland Lake g.abbrolsﬂls (Gilbert, 1993). Structur.es of Dy, which We kUSkO
volcaniclastic units, except for volumetrically minor autoclastic facies of mafic flows. South Wekusko Lake basalt is are present in most supracrustal units in the eastern Flin Flon Belt (including the Burntwood Group sedimentary rocks), /\0715 (a) Quartz diorite, diorite — = e Shear zone
characterized by a flat to slightly negatively sloping rare earth element (REE) profile, similar to that of N-MORB but are ?1.84 Ga in age. Both D, and D, are interpreted to result from the southward tectonic transport of Bumtwood P5 = - b) Quartz-plagi ’ | hvrv: minor intrusion b :
with relatively elevated light rare earth element contents (Figure 4, plot a). The south Wekusko Lake basalt is Group greywacke-turblqlte from .the lﬁlssc{yneW be,lt over the F11.n Flon Belt (Kra‘use an’d Williams, 1999). The D,] an.d \ ( ) uartz-plagiociase porphyry, minor intrusion breccia
geochemically akin to normal and enriched mid-ocean ridge basalt (N- and E-MORB; Stern et al., 1995b) of the Dz events are charac{erlzed by tight 1socl.1nal folding and associated low-angle .thrust faults. Thfe D deformation is — A A Thrust
1.90 Ga (Stern et al., 1995b) Elbow-Athapapuskow ocean floor assemblage of the south-central part of the western Flin interpreted to result from .crustal shor.tenmg that ogcurred syn to post peak regional metamorphism (Copnors et al., o o (a) Gabbro -
Flon Belt, and may represent a tectonic remnant of that ocean floor terrane. 1?99). TI}e latter deformational event is largely manifested by upright, open to closed folds (F;) and associated steeply S 3 (b) Anorthositic gabbro, quartz gabbro
. . L. . . . dipping faults. o o - (c) Diabase, aphyric to porphyritic, locally amygdaloidal Alterati
Hayward Creek juvenile arc voleanic, intrusive and sedimentary rocks (units J1 to J4) Structures belonging to D; are common west of Wekusko Lake. They include tight isoclinal F; folds, which are 8 8 (d) Diabase, trachytc T eration zone
The Hayward Creek domain (Gilbert, 1994) is dominated by volcanic fragmental rocks. It consists of a ubiquitous in the 1.84 Ga Burntwood Group turbidites (unit Bla), as well as associated D, thrust faults; the latter o o (e) Diabase, megaphyric, cumulophyric o
lithologically diverse suite of basalt (unit J1), mafic fragmental rocks (unit J2), mixed felsic flows and fragmental rocks typically define contacts between lithotectonic assemblages and are curvilinear due to subsequent folding during D; © © S . . .
(unit J3), and volcaniclastic greywacke and mafic tuff (unit J4). The mafic flows (unit J1) are typically massive and deformation. The Hayward Creek juvenile arc volcanic rocks west of the south end of Wekusko Lake are characterized itai /// L Geological contact (approximate, gradational, assumed)
; / . . ne . . . . -0 . Granitoid and related rocks AR
aphyric to plagioclase-phyric types with local zones of flow breccia; pillows occur only sporadically in these flow units by many early F, folds whose axial traces are roughly parallel to an early S, foliation and are conformable with the
(Figure 5). The matic flows constitute approximately one-third of the Hayward Creek assemblage and are typically crescentic shoreline trend at the north margin of the Hayward Creek domain. The Hayward Creek Fault, which is Wekusko Lake pluton (1.84 +8/-6 Ga; Gordon et al., 1990)
intercalated with subordinate, lensoid rhyolite units (Figures 6—8) and heterolithic volcanic fragmental deposits of roughly coincident with the shoreline and the folds, is interpreted to be a low-angle thrust associated with the D, event. () Diamond-drill hole, kimberlite occurrence
possible mass-flow and turbidity-current origin. Volcaniclastic and epiclastic rocks (units J2 and J4) vary from coarse The F, folds and D, thrust faults west of Wekusko Lake are bracketed in age by the crosscutting 1.84-1.83 Ga (David
volcanic breccia and lapilli tuff, largely localized in the north and central portions of the Hayward Creek domain et al., 1996) granitic plutons (unit P) and youngest 1.842 Ga detrital zircon (Machado et al., 1999) in the Burntwood P5 Granodiorite, granite; minor pegmatite and aplite
(Figures 9-12), to finer grained tuff, crystal tuff and related turbidite deposits in the southwest (Figure 13). The mafic Group greywacke (unit B) ® Copper-Man, VMS deposit
volcanic and volcaniclastic-epiclastic deposits are overlain, at the north margin of this domain, by a conspicuous . . . . .
(>200 m thick) unit of extrusive rhyolite and related felsic volcaniclastic rocks (unit J3; Figures 14-16). Fold structures belongmg. to D, which were first 1.dent11‘1ed at Snow Lake by Krause and Williams (1999), can be Broad Bay pluton
demonstrated to occur locally in Burntwood Group sedimentary rocks on Wekusko Lake. Where observed, the F, folds
The Hayward Creek juvenile arc volcanic rocks display elevated contents of light rare earth elements (LREE), are isoclinal and coaxial with F, folds, with their prominent axial-planar foliation and plane of flattening likely a / /{ }( Bedding: tops unknown, known, overturned
high Th and depleted high-field-strength elements (HFSE; Figure 4, plots b and c¢). They are geochemically akin to product of combined D, and D, deformation. Both Connors et al. (1999) and Krause and Williams (1999) indicated that P4 Granodiorite, granite; minor pegmatite and aplite
1.89 Ga (David et al., 1996) volcanic rocks of the Snow Lake arc assemblage of Bailes and Galley (1999); Nb D, deformation, similar to the earlier D, deformation, involves low-angle ‘thrust’ faults. Connors et al. (1999) showed
depletion and high Th/Nb ratios that are characteristic of the Snow Lake arc assemblage are probably also typical of the that ca. 1.836-1.832 Ga Missi Group sedimentary rocks (units M1 and M2) east of Puella Bay are broadly .
Hayward Creek volcanic rocks, although Nb analytical data are not available for the latter suite. Their transitional, contemporaneous with the 1.84-1.83 Ga granitic magmatic event (unit P) and postdate the D, event affecting the Southwest Wekusko Lake pluton /é/ /O/ Pillows: tops unknown, known
tholeiitic to calcalkaline geochemical affinity and trace-element signature, together with the prevalence of fragmental Burntwood Group rocks (unit B). This has some important implications, including the interpretation of the bedding-
lithological types, are most similar to the upper, geochemically more evolved and volcaniclastic-dominated part of the parallel foliation and low-angle faults in the Missi Group rocks (units M1 and M2) east of Puella Bay as most likely . . o .
Snow Lake arc assemblage (Bailes and Galley, 1996). being a product of D, rather than D, deformation. P3a Tonalite, quartz diorite, leucotonalite; minor diorite /o/ // Igneous layering: tops unknown, known
Because the Snow Lake arc assemblage contains most of the VMS deposits in the eastern Flin Flon—Snow Lake Deformation structures of Dj are ubiquitous in the eastern Flin Flon Belt. In the southern Wekusko Lake map area,
belt (see Bailes and Galley, 1999), the Hayward Creek suite is considered to provide above-average potential for the they are mainly manifested as east-northeast-trending open F; folds that are syn to post peak ca. 1.810 Ga (David et al., P3b Diorite, minor quartz diorite
discovery of base-metal mineral deposits. Zones of pervasive silicification and epidotization, which are common in the 1996) regional metamorphism. The D5 deformation is also manifested by S5 foliation, which is axial planar to the folds ’ / / Flow contact: tops unknown, known
Hayward Creek juvenile arc rocks, are attributed to early sea-floor alteration but could also be partly due to synvolcanic but sometimes localized in broad strain corridors adjacent to high-strain zones such as the D; Crowduck Bay Fault
hydrothermal systems. (Connors et al., 1999). East of Wekusko Lake, an L3 extension lineation is typically northeast to southeast plunging, L. .
. . . . . whereas, west of the lake in the Hayward Creek domain, it is predominantly southeast plunging (Gilbert, 1993). The I P3c Granodiorite, granite Foliation: generation unknown, first generation, second
‘Successor’ volcanic, sedimentary and hypabyssal intrusive rocks (units S, B and M; 1.88-1.83 Ga) crescentic configuration of the Hayward Creek Fault and F, folds in the Hayward Creek juvenile arc rocks south of Alwa / / /( generation
Voleanic, volcaniclastic and sedimentary rocks younger that the 1.92—1.88 Ga tectonostratigraphic assemblages Goose Bay is attributed to D; deformation and strain associated with emplacement of the contiguous southwest \ \ 1 Alward Lake pluton
occur throughout the Flin Flon Belt and have been termed ‘successor basin’ deposits NATMAP Shield Margin Project Wekusko Lake pluton immediately south of the arc volcanic rocks. Lake ', N I / Fault
XVorkl.n.g Group,. 1998). These s.edlmentary and volcanic rocks may represent the remnants of ivolcamc arcs and Economic geology 3 J1a\\\X\\X (a) Tonalite, quartz diorite, leucotonalite; minor diorite
epositional basins that were built upon accreted older 1.92—1.88 Ga oceanic assemblages. The ‘successor arc and W ~ YN\ P2 Diori h L
basin® deposits fall into two contrasting types: older (>1.85 Ga) marine to subaerial volcaniclastic and epiclastic Mineral exploration has been conducted in the southeastern part of Wekusko Lake since the 1920s. In L1 i B2 ///\Z J2b \ 1A N \\\\\szt: ! (b) Diorite, minor quartz diorite
deposits (e.g., Puella Bay (unit S)) and younger (<1.85 Ga) subaerial to marine deposits (e.g., Missi (unit M) and approximately 1930, promising results were obtained from a drill program east of Broad Bay that targeted mineralized o CZ\TV S *\\g Vo i R \, \\\ . ° o \//\ Shear zone
Burntwood (unit B)) derived by erosion of successor arc volcanic and plutonic rocks, as well as older quartz veins hosted by dacitic rocks of the Puella Bay suite (Assessment Files 90573, 91882, 94397, Manitoba 8 L LicfD _4(:’3(1 75 7 ——" ' ol 80 }’ \_,—‘Z \ 72 \\\ % P2c Granodiorite, granite
tectonostratigraphic assemblages (NATMAP Shield Margin Project Working Group, 1998). Industry, Economic Development and Mines). Subsequent investigations indicated that the mineralization occurs o~ S~ 'l‘_ /\ \ \\\ //J: . /NN <\\':\\ J3C ‘o = ; o ’
) . . ) ) within quartz veins in a north-trending shear zone; assays yielded up to 2.7% Zn, 1.9% Pb, 149 ppm Au, 48 ppm A ~< 80~ 48 <O~ \ AN ACANTEARN . . .
Puella Bay voleanic, voleaniclastic and sedimentary rocks (1.88-1.87 Ga; units S1 to S4) and mil?or Cu (location 1 in Ferreira al%d Fedikow, 1990)}.] S(}),utheast (?fBroad Bay, minor Au Valuelzphave been fﬁ?porte%i 8 755& N\ iy e r— 8 \ \\ \"ib_'-_\\\\ . & s 8 Goose Bay porphyry / /1/ Fold axis: generation unknown, second generation
The Puella Bay suite consists of a basal mafic mudstone (unit S1), a heterolithic trachyandesite cobble to boulder in granodiorite-hosted quartz veins within the Broad Bay pluton (AF 92658, 92659). Mineralized intersections within © Nps ~. 1 1&%""")\ \54 Bla l ©
conglomerate with subordinate feldspathic arenite interlayers (unit S2), amygdaloidal aphyric to plagioclase-phyric felsic to intermediate tuff of the Puella Bay suite occur on the peninsula west of Puglla Bay, where a 2 m wide section L1c, L2b I \&R\"XQ\§\\\§?E] ges . . .
massive andesite flows (unit $3), and scoria-rich dacitic tuff to lapilli tuff and massive dacite (unit S4). These rocks of ‘solid graphite’ contains up to 40% pyrite (AF 92429, 92430). A similar pyritic section with minor Au (20 g/t) S /"’-\/\\\\\_, \{2 1 P1 Quartz-plagioclase porphyry / Stretch lineation
were included in the >1.85 Ga “Schist-Wekusko Suite’ that wa s interpreted to be part of a postaccretionary ‘successor ocours at a higher stratigraphic level within the same volcaniclastic sequence just south of Puella Bay (AF 92481). s / Ja ¢ IR —
arc’ succession built on the older, already accreted ‘juvenile oceanic arc” (NATMAP Shield Margin Working Group, Fgrther details of mineral exploration since 1980 in the southeastern Wekusko Lake area are provided in Assessment L= TN s ® I
1998: Stern at al., 1999). Recent dating of the Puella Bay dacite (unit $4) at ca. 1.876 +2 Ga (Ansdell et al., 1999) Files 93516, 93832, 94045, 94056, 94062, 94405, 94719. Mafic to ultramafic rocks / Fold axial-plane
indicates this sequence to be transitional in age between the 1.91-1.88 Ga ‘juvenile oceanic arc” and the 17'8771'84 Ga At the southwest corner of Wekusko Lake, base-metal mineralization in Hayward Creek juvenile arc volcanic 1
successor arc” successions. It is thus uncertain whether this volcanism is part of an old “successor arc” or a young rocks was discovered in the late 1920s (‘Copper-Man deposit’); the locality, 0.3 km west of the lakeshore, has 4 A // ~ —— T N (a) gabbro, equigranular to porphyritic
juvenile oceanic arc’ sequence. subsequently been the focus of a series of exploration programs that continue to the present time. The VMS deposit is -« G (b) hornblendite / / J/ Fold symmetry: symmetrical, s-shaped, second generation
The basal mafic mudstone (unit S1) forms a zone, less than 5 m wide, that is exposed in a shoreline outcrop at the approximately 250 000 tonnes and contains Cu ?nd Zn (average grades f)f 34 %) .and minor Au, Ag and cd (Mil}eral (c) diabase, aphyric to porphyritic
northeastern boundary of the map area (Figure 17). Its contact with the structurally underlying south Wekusko Lake Inyentor}f Cjard 450, Manitoba Industry., Econpmlc D.evelolpm. ent.and Mmeg, Winnipeg). In 198‘29 Falconbrld?e qukel ______
basalt (unit F1), located to the north, is not exposed but is interpreted to be a fault. Tts contact with the directly ?ﬁéngrseiéggzdkriiog?ﬁﬁ:02070335lxghlizr%b;rilg()sggthOfOlvlvl;ﬂ;r;yc?;;lglg:difglélgfg}r; fet ;E;rﬁr}?: vﬁ?ﬁ;ﬁ? Ilr?cidg%z - / X Spaced cleavage: generation unknown, second generation
overlying trachyandesite cobble ta boulder conglomerate (unit $2) is conformable and gradational. European Ventures Inc. found diamond indicator minerals within this kimberlite (European Ventures Inc., 1993); two (SUCCESSOR) VOLCANIC’ SEDIMENTARY AND HYPABYSSAL
The base of unit S2 is a sequence of bedded mafic to intermediate siltstone, greywacke and pebble conglomerate, stratigraphically separate kimberlite units occur at the locality. INTRUSIVE ROCKS (1 .88-1.83 Ga) L.
up 15 m wide, that grades rapidly upward into a monotonous sequence of heterolithic trachyandesite cobble and A sionificant . ¢ for b tal sulohid . izt ihin Burnt iG Provincial road
: : : : A : significant economic prospect for base-metal sulphide mineralization occurs within Burntwoo roup .. . . .
v oyl (o, 20 ) oot s Th b e of i 3 s AL T B ok B he o o WKk Lok AL s oy e e o Missi Group fluvial-alluvial sedimentary rocks (1.85-1.83 Ga)
Bouma bed zonation; the latter are consistent with deposition by turbulent density currents. The overlying (with traces of.chalcopyrlte, sphalerlite, Au and Ag) is report.ed in several sections of arglllltlc.dr}llcore (AF 92656, ¢ 0 L\ LN Y v o N Pa N A e /AN XY N er U S P2k o TN e N e e Gravel road
trachyandesite cobble to boulder conglomerate of unit S2a displays a heterolithic, dominantly matrix-supported clast 92662); these intercepts. together with the numerous formatlona! EM anomalies that oceur Wlth%n the .sed1mentar.y M2 Polymictic conglomerate. sandstone
population, with no obvious size-grading or layering. The andesite cobbles and boulders, which can be up to 1.7 m in sequence, suggest the. Burntwood Gm}lp rocks may have. potentlal. to host base-rr}eta.l ore dePOS‘tS~ This ceconomic y g ’
size, are typically amygdaloidal, comprise aphyric to prominently plagioclase-phyric types and vary from slightly pot;ntlal is further reinforced by the fact that stratilgraphlcqlly equw.alent paragneiss in the Kisseynew sedimentary @ | pa, v\ b s AN Uy~ I TN A~ %N e s gy sy s gy 2 I T Trail
rounded to subrounded (Figures 19, 20); some clasts display slightly rounded, fracture-bounded shapes. Although not gneiss domain, noFtheast. of Wekusko Lake,. .contams masstve sul.phlde deposits (Zn-Cu BUR Zone and Zn-Pb-Ag
definitive, these features are consistent with attrition during subaerial transport, with subsequent redeposition by mass- Kobar-Ruby deposit; Fedikow, 1991). In afidlthn, Fhe Volcgmc-sledlme?ntary rf)ck con.tact betvyeen Hayward Creek and M1 Sandstone, crossbedded sandstone
wasting processes, characteristic of debris flows. The upper 200 m of this unit (S2b), which is gradational into rocks of Bumtwood Group rocks at Goose Bay is c01nc1dent. with mn}e.rahzed drlllcorfa intersections and a 2.7 km loqg
unit S4, consists of pebble conglomerate and arenite that is composed of matrix-supported, well-rounded, intermediate z(())z?aact;(zgaciollgol\gicaagOSHLlli\l/}c;y(ﬁtF C9a(r)15a ig’ 19;8;)7 );Thae f;}:::;ig;’ iE3isclzgt\;etl?;tr(t)lr:::aﬁ)r::?lliiyarr::(:)r:easle};ltzlSaopfé(gg?zgatlgr;% tt?(;i
to felsic clasts with local quartz pebbles and epizonal to mesozonal, granitic-textured pebbles and cobbles. The i : PR H
oresence of well-rounded clgsts. aul;rtz pebbles. e%izonal to hvnabvssal/fc‘;glsic granitic-textLll)red rocks. and auartz-rich continued exploratioq. Dis.seminayed pyrite (4%) oceurs over a 17:m section within basalt (unit J1). adjacent t,o the Burntwood Group turbidite (1 -85-1.84 Ga) .
arenite suggests derivation from an uplifted terrane in which clasts may have seen subaerial exposure and fluvial Goose Bay porphyry intrusion (unit P1). The mineralized rocks are part of the Hayward Creek arc assemblage. which is >. Alteratlon
reworking prior to deposition in unit S2b. characterized bv widesnread silicic. epidotic and chloritic alteration tvpes that are considered favourable indicators for (a) Feldspathic greywacke, pebbly wacke, siltstone and mudstone
mineralization. Similar alteration is common in juvenile arc rocks that host base-metal ore deposits elsewhere in the < B1 b) Paragnei nd migmatit
Aphyric to plagioclase-phyric amygdaloidal andesite (unit S3) is volumetrically minor and typically occurs as Flin Flon Belt. [ (b) Paragneiss a gmatte o
discrete bodies in the heterolithic trachyandesite conglomerate (unit S2). Some bodies may be intrusive, but their high Ref 8 1 m /%332 8 ® Amphibolitization
vesicularity, local polygonal cooling joints and lateral continuity, parallel to known bedding in hostrocks, suggest the eferences (@) o . . . .
are most hly(ely ﬂoas.yg & P £ g8 Y S = Puella Bay volcanic, volcaniclastic and sedimentary rocks (1.88-1.87 Ga)
Felsic Volca.nic.rocks (unit S4) form .th.e top of Fhe exposed Puella B.ay sequence. They cor}sist of a lower layered Ansc{g}knﬁgﬁ;ﬁ? I\C/lggﬁglrjsé;l;%e;i?.()%lAﬂclglvoi%ileczl 1a;19d3?tﬁga?trsé;eéa::r)ghﬁz llil/l;Es;%ix;ﬁﬁ%;ﬁ;gig 112)1;;2 d D e R LR N A A 200 8 N A L O~ P A R L S L Y A I © Felsic volcanic rocks (1.76 *2 Ga; Ansdell et al., 1999) ® Epidotization
sequence of scoria-rich dacite tuff and lapilli tuff (unit S4a) and an overlying massive dacite (unit S4b). Well-preserved m © ©
scoria-rich dacite tuff and lapilli tuff, which contain a high abundance of pumiceous fragments, are interpreted to have ’ . - _ . ey . .
been deposited during pymflastic eruptions. They displgay an upward grgdation into niéore massive daﬁte (unit S4b) Ansdell, K.M. and Connors, K.A. 1994: Geochronology of continental sedimentary and volcanic rocks in the Flin Flon 4 x ! S4 gsg nDA:;ZI;theug;Eg lli tuff, scoria-rich, minor heterolithic volcanic conglomerate ® Carbonatization
with local nebulous clasts and rare polygonal joints (Figure 21). Massive dacite (unit S4b) dominates the north shore of Domain: new results; in LITHOPROBE Trans-Hudson Orogen Transect: Report of Fourth Transect Meeting, Z. : 0
Puella Bay, but locally includes fragmental varieties and intercalated lenses of framework-supported pebble and Hajnal and I.F. Lewry, J.F. (ed.), LITHOPROBE Secr etariat, University of British Columbia, LITHOPROBE : .
boulder conglomerate (Figure 22); clasts in these lenses are typically well rounded, probably due to subaerial transport. Report 38, p. 205-213. 1 Andesite o
Geochemically analyzed samples of unit S2 andesite boulders, unit S3 andesite flows and unit S4 monolithic Ansdell, K.M., Connors, K., Stern, R.A. and Lucas, S.B. 1999: Coeval sedimentation, magmatism, and fold-thrust belt Q ; N ; T i i ®© Silicification
. . S R . ; .. . ) . . : g (a) Plagioclase-phyric andesite: massive, amygdaloidal
dacite tuff and lapilli tuff are distinguished from the Hayward Creek juvenile arc tholeiite and south Wekusko Lake development in the Trans-Hudson Orogen: geochronological evidence from the Wekusko Lake area, Manitoba, S3 (b) Aphyric andesite: massive, amygdaloidal, possibly intrusive
ocean-floor volcanic rocks by their significantly higher LREE and HFSE contents and La/Yb ratios (Figure 4, plots d— Canada; in NATMAP Shield Margin Project, Volume 1, S.B. Lucas (ed.), Canadian Journal of Earth Sciences, o phy ' - amyg P y
i). Their trace-clement contents and steep, negative-sloping REE profiles are consistent with a geochemically evolved, v. 36, no. 2, p. 293-312. 1 Vol . I ¢ d it
.calcalkgl(liinet.magma stouice.. Thettl.)uella Bay suite is characterized by a negative Nb anomaly that suggests it originated Ansdell, K.M., Kyser, T.K., Stauffer, M.R. and Edwards, G. 1992: Age and sour ce of detrital zircons from the Missi b L1e S olcanic conglomerate and arenite
in a subduction-zone tectonic setting. . ; : . ; : ; )
g . o ' Egrmatzjon,ca Pr((i).teroIzmc rrllol?]sase t(}l}f:é)gSlt, TranségludsorbOro%zréészlsrlgaja, in Precambrian Sedimentation, R.J. g S2 (a) Heterolithic trachyandesite cobble- to boulder-conglomerate
Burntwood Group (1.855-1.84 Ga; unit B) and Missi Group (1.85-1.83 Ga; unit M) . ice (ed.), Canadian Journal of Ear . CIeNCes, V. 27, no.. > P- - o . o 84 /@ ‘&,@ " (b) Heterolithic pebble-conglomerate and arenite, minor mafic wacke
The Burntwood Group and Missi Group sedimentary rocks occur sporadically throughout the Flin Flon Belt and Bailes, A.H.. 1980a: Geology of the File Lake area; Manitoba Energy and Mines, Mineral Resources Division, : %L;i:’//
together are the dominant constituents of the adjacent Kisseynew sedimentary belt, located north of the Flin Flon Belt. Geological Report 78-1, 134 p. ,é 60/1/ Mafic mudstone
The eastern end of the Flin Flon Belt has the highest abundance of these sedimentary rocks, which are commonly Bailes, A.H. 1980b: Origin of early Proterozoic volcaniclastic turbidites, south margin of the Kisseynew sedimentary o 4 *
preserved with many primary sedimentary structures intact, in contrast to the strongly recrystallized paragneissic gneiss belt, File Lake, Manitoba; in Early Precambrian Volcanology and Sedimentology in the Light of the
equivalents in the adjacent Kisseynew belt. The Burntwood Group includes mainly greywacke, siltstone and mudstone, Recent, E. Dimroth, J.A. Donaldson and J. Veizer (ed.), Precambrian Research, v. 12, no. 1-4, p. 197-225.
:E;?l:;dtl‘%r;;;a‘;‘; sedimentary Gsfg‘féuriisclﬁlggsa;ﬁlbgafggl“;ﬁﬁfi:ly Jurbidity currents in ;e;i'gilsar:}eaf*;ﬁif;V;;‘zlmf;‘zg} Bailes, ALL, 1992 g\i\g;l;usséo ilgzl;ep(rg(érfléz‘prQiect (NTS 63)/138W); in Report of Activities 1992, Manitoba Energy and OCEANIC VOLCANIC, SEDIMENTARY AND INTRUSIVE ROCKS (1.88 Ga) Geology by H.P. Gilbert (1992-1994) and
conglomerate. Overlap in age of the 1.855-1.84 Ga Burntwood Group submarine fan deposits with the 1.85-1.83 Ga > v > b : - . . . . . . H
Mis%i Group subaeriaII) ﬂuviil-alluvial sandstone (David et al., 1996;pLucas et al., 1996)psuggests both deposit types Bailes, A.H. and Galley, A.G. 1996: Tectonostratigraphic setting of Paleoproterozoic massive sulphide deposits, Snow J2a,b Hayward Creek Juvenlle arc volcanlc, intrusive and sedlmentary rocks A'H - Balles (parts Of 1995’ 1 997 and 1998)
formed contemporaneously and represent prograding alluvial and submarine fans that fed into the adjacent Kisseynew Lake, Manitoba; in Winnipeg '96, Geological Association of Canada—Mineralogical Association of Canada, Joint \‘*~>%_ . .
sedimentary basin from an elevated landmass in the Flin Flon Belt. Subsequent horizontal shortening accompanying Annual Meeting, Winnipeg, May 27-29, 1996, Program with Abstracts, v. 21, p. AS. l Gr ey WaCke: resedimented mafic tuff
1.84-1.81 Ga continental collision tectonics has juxtaposed the Burntwood Group and Missi Group sedimentary rocks . . . . . . . Cartoaranhyv bv M.E. McFarlane
. ; . . . Bailes, A.H. and Galley, A.G. 1999: Evolution of the Pa leoproterozoic Snow Lake arc assemblage and geodynamic g P y by
against each other and with earlier formed assemblages. As a result, most sedimentary assemblage contacts in the . . . . . . . . A . (a) Feldspathic greywacke, siltstone
castern Flin Flon Belt arc thrust faults (Connors ct al., 1999). setting for assomat.ed volcanic-hosted massive sulphide deposits, Flin Flon Belt, Manitoba, Canada; Canadian - (b) Mafic tuff, resedimented
Journal of Earth Sciences. v. 36, no. 11, p. 1789-1805. !
In the eastern Flin Flon Belt, Ansdell and Connors (1994) have postulated an older (~1.845 Ga) and a younger : . Winmi ; . . .
(~1.835 Ga) package of Missi Group sandstone, suggesting that Missi Group sedimentation is diachronous. Those Cem}\l)’ve[lzhi?i?ﬁg’pgélrgétitzeli?elﬁes’ &;ﬁ;’it(ﬁ;ﬁd{\/l}:ﬁi;)b?%nii; ;ﬁdlb(ilfirllés.T}l\lZiri:i;llﬁgseourwclélsngievgisﬁlr\lle]rici)nrfortnhii Felsic volcanic and related fragmental rocks SUgGglebStetd Hre;erendceB' i AH. 2005: Geol f1h th
exposed east of Puella Bay, in the southern Wekusko Lake map area, belong to the younger (~1.835 Ga) package. This Geology Report 80-1, 215 p ’ ’ ’ ’ 8 8 _ _ . . . . . noert, A.r. an ailes, A.M. . beology o e southern
is important, as these sedimentary rocks clearly postdate the 1.855-1.84 Ga (David et al., 1996) Burntwood Group o o i i e 0 (a) Rhyolite, autoclastic breccia; minor associated intrusive rocks Wekusko Lake area, Manitoba (NTS 63J12NW),
sedimentary rocks exposed on western Wekusko Lake. Connors, K.A. 1996: Unravelling the boundary between turbidites of the Kisseynew belt and volcano-plutonic rocks of I~ ~ (b) Rhyolite flow breccia . . .
. . . . the Flin Flon Belt, Trans-Hudson Orogen, Canada; Canadian Journal of Earth Sciences, v. 33, p. 811-829. [Te) o J3 (c) Felsic volcanic breccia, minor felsic tuff Manitoba Industry, Economic Development and Mlnes,
The Burntwood Group greywacke, siltstone and mudstone turbidites (unit Bla) in the Wekusko Lake area occur C } . . . . o o g i - Manitoba Geological Survey. Geoscientific Map
mainly west of the Crowduck Bay Fault, where they form a 10 km wide domain that extends from Goose Bay into the onnors, K.A., Ansdell. K.M. and Lucas,.S.B. 1999: Cogval .sedlmentatllon, magmatlsm and fqld-thrust development in © © (d) Intermediate to felsic tuff, lapilli tuff Y,
northern part of Wekusko Lake. They also occur sporadically along the west shore of the lake toward its south end, as a the Trans-Hudson Orogen: propagation of deformation into an active continental arc setting, Wekusko Lake area, MAP2005-2, scale 1:20 000.
narrow zone of migmatitic paragneiss (unit B1b) along Hayward Creek and as a tiny fault-bounded lozenge on the west Manitoba; Canadian Journal of Earth Sciences, v. 36, no. 11, p. 275-291. Mafic fragmental rocks
Zh(lzre Ofdpll:.)le“a Bay. Thfe mzllin unit of1 l?;lr;lt;v?(;)d Grogp sedirr}entapi rocks exposed on Welkusko (Lalfe ll)s) ir}lltemally David, I., Bailes, A.H. and Machado, N. 1996: Evolution of the Snow Lake portion of the Paleoproterozoic Flin Flon KeywordS'
eformed by a series of early regional (I)) folds, cut by a series of late-tectonic granitic plutons (unit P) that were and Kisseynew belts, Trans-Hudson Orogen, Manitoba, Canada; Precambrian Research, v. 80, no. 1-2, p. 107- o . : . . .
weqkly recrystallized du.ring 1.815 Ga (Davi.d et al., 1996) regional metamorph.ism. Most of these Burntwood G.roup 124. Y £ P J2a Heterolithic, mafic to felsic volcanic breccia basalts; calc-alkalic Composition; Churchill Province;
sedimentary rocks contain well-preserved primary features, such as graded bedding, flame structures, sandstone dikes, . . . Lo . X X
sedimentary folds, scour structures and internal cyclic Bouma bed-zonation, consistent with deposition by turbulent European Ventures Inc. 1993: Microprobe analysis confirms G10, other diamond indicators; European Ventures Inc., COpper'Man dep03|t; economic 990|09y; Flin Flon Belt;
density currents (Figures 23-28). News Release, July 26, 1993. J2b Mafic tuff, crystal tuff, lapilli tuff geochemistry; island arcs; kimberlite; Manitoba; massive
. . . . . . Ewart, A. and Hawkesworth, C.J. 1987: The Pleistocene-Recent Tonga-Kermadec arc lavas: interpretation of new ; - . A
b .MISSI Group rOCk.S east of Puella Bay are composed mainly of massive to.trough-c.ro.ssbedded arenite (un.lt M) isotopic and rare earth data in terms of a depleted mantle source model; Journal of Petrology, v. 28, p. 495-530. SU|phlde dGPOSItS’ ocean ﬂOOl’S, Paleoproterozmc,
ut include a 200 m wide conglomerate (unit M2). The conglomerate (unit M2) is polymictic and composed mainly of ) ) } ] ) . . Precambrian: rare earths: rhvolites: Snow Lake:
well-rounded volcanic-derived clasts, together with a wide Variety of accessory, pebb]e- to boulder-sized fragments that Fedikow, M.A.E. 1991: Sediment-hosted Zn-Cu (BUR Zone) and Zn-Pb-Ag (Kobar-Ruby) massive sulphlde type ch Altered mafic tuff (anda|USIte-beal’lng) ’ . ’ y ’ ’
include greywacke, iron formation, quartz porphyry, gabbro, and massive to gneissic granitoid types. Boulders of deposits, Snow Lake area (NTS 63J/13): in Report of Activities 1991, Manitoba Energy and Mines, supracrustals; tholeiite; Trans-Hudson Orogeny;
granite up to 1 m in d}'ar.neter were observe.d at one loc.ation on the. west shpre of Puella.Bay. The Missi Group arenite Minerals Division, p. 43—46. Basalt VMS deposits; volcanism; Wekusko Lake
and conglomerate exhibit features characteristic of continental, fluvial-alluvial fan deposits. Ferreira, K. and Fedikow, M.A.F. 1990: Mincral deposits and occurrences in the Buzz Lake arca, NTS 63J/12;
Intrusive rocks (units G, P and L; <1.84 Ga) Manitoba Energy and Mines, Geological Services, Mineral Deposit Series Report 21, 105 p. Buzz (a) Basalt flows, minor autoclastic breccia and minor associated
Mafic to felsic intrusions, occurring as dikes, small stocks and irregularly shaped intrusions, are common in the Geological Su.rvey .O.f C anada 1992: Vertical gradient magnetic map, McClarty Lake; Geological Survey of Canada, uzz J1 intrusive rocks .
southern Wekusko Lake map area. Many of these intrusions are clearly late tectonic, as they cut across 1.84-1.83 Ga Geophysics Division, scale 1:15 840. (b) Basalt flow breccia
‘successor arc’ plutons (unit P) and 1.855-1.83 Ga Burntwood Group and Missi Group sedimentary rocks (units B and Gilbert, H.P. 1993: Geological investigations in the southwest Wekusko Lake area (NTS 63J/12); in Report of (c) Hornblende-plagioclase gneiss, amphibolite
M). The ages of other intrusions placed in unit G and intruding older assemblages are uncertain; some of these Activities 1993, Manitoba Energy and Mines, Geological Services, p. 100-107.
intrusions could be as old as the host volcanic assemblages. Gilbert, H.P. 1994: Southwest Wekusko Lake project; in Report of Activities 1994, Manitoba Energy and Mines, South Wekusko Lake ocean floor volcanic and intrusive rocks
Mafic to ultramafic intrusions (unit G) Geological Services, p. 89—103.
Gabbroic intrusions within the Hayward Creek juvenile arc assemblage include several ovoid stocks and sporadic Gill, J.B. 1987: Early geochemical evolution of an oceanic island arc and back arc: Fiji and South Fiji Basin; Journal of V - /// . oo . . . I n dex M a p
diabase dikes (unit G1). Most of these intrusions are massive, aphyric and homogeneous, but, in some cases, diverse Geology, v. 95, p. 589-615. //F}si Mafic phyllonite: amphibole-chlorite-carbonate schist
porphyritic and leucocratic to melanocratic phases are associated together within the same gabbroic stock. The age of Gordon, T.M., Hunt, PA., Bailes, A.H. and Syme, E.C. 1990: U-Pb dates from the Flin Flon and Kisseynew belts,
the intrusions is uncertain; whereas some of the units are probably synvolcanic, there is no definitive evidence for their Manitoba: chronology of crust formation at an Early Proterozoic accretionary margin; Geological Association of
age of emplacement. Canada, Special Paper 37, p. 177—-199. Gabbro \‘ \
Granitoid plutons and related rocks (1.84—1.83 Ga, unit P) Krause, J. and Williams, P.F. 1999: Struct ural development of the Snow Lake Allochthon and its role in the evolution 64N | ‘640 W 64P | 54 ‘\‘
The eastern end of the Flin Flon Belt is intruded by a series of 1.84-1.83 Ga (Gordon et al., 1990; David et al, of the southeastern Trans-Hudson Orogen in Manitoba, central Canada; Canadian Joural of Earth Sciences, v. 36, 3 é S F1 Tholeiitic basalt; pillowed, aphyric | |
1996) granitic plutons that postdate the 1.855-1.84 Ga (David et al., 1996) Burntwood Group sedimentary rocks. The no. 11, p. 1881-1899. o o ™K |
granitic rocks form a series of oval plutons that structurally stitch together disparate lithotectonic components Lucas, S.B., Stern, R.A., Syme, E.C., Rcilly, B.A. and Thomas, D.J. 1996: Intra-occanic tectonics and the development g S K ‘ 64J ‘ 641 54L \\ \‘ P
assembled during D, deformation and (perhaps earlier) crustal shortening (e.g., Snow Lake arc assemblage volcanic of continental crust: 1.92-1.84 Ga evolution of the Flin Flon Belt, Canada; Geological Society of America o —~ o ‘ T
rocks and Burntwood Group sedimentary rocks). Observation of outcrop-scale F, fold structures in Burntwood Group Bulletin, v. 108, p. 602-629. © - © \ 54F w‘ 54G 54H
sedimentary rocks being truncated at pluton margins is consistent with these large-scale structural relationships. Machado, N., Zwanzig, H. and Parent, M. 1999: U-Pb ages of plutonism, sedimentation, and metamorphism of the 64F 64 H “ 4E \‘
In the southern Wekusko map area, this episode of 1.84-1.83 Ga granitic magmatism is represented by a series of Paleoproterozoic Kisseynew metasedimentary belt, Trans-Hudson Orogen (Manitoba, Canada); Canadian Journal ‘ “
massive, oval, diorite to granodiorite and tonalite plutons. They include the Goose Bay porphyry (unit P1), Alward of Earth Sciences, v. 36, no. 11, p. 1829-1842. ‘ 54 \‘ 54B
Lake plutgn (unit P2), southwest Wekusko Lake pluton (unit P3), Broad Bay pluton (unit P4) and Wekusko Lake NATMAP Shield Margin Working Group 1998: Geology, NAT MAP Shield Margin Project area (Flin Flon Belt), 64 64B 64 | —
pluton (unit P3). Manitoba-Saskatchewan; Geological Survey of Canada, Map 1968A, Manitoba Energy and Mines, Map A-98-2 ‘ \
The Goose Bay porphyry (unit P1) is a moderately to strongly foliated, lensoid to sill-like, quartz-feldspar (Sheets 1 to 7), Saskatchewan Energy and Mines, Maps 258A-1 to -7, scale 1:100 000, with accompanying notes. . - 5 5 = 4 | /53N (o} ‘
Rorphyritic felsic intrusior.l emplacc.:d within th§ Volca.nic rocks of the Hayw.ar(.i Crec.:k assemblagcf. Located along strike Stern, R.A., Machado, N., Syme, E.C., Lucas, S.B. and David. J. 1999: Chronology of crustal growth and recycling in Pu b|IShed by . . ‘\ \ ‘\
from Hayward Creek fel.sw. Volca}nlc roc!(s (unit J2), in the.upper part of this juvenile arc Vol.camc.seql}ence, thl.s body the Paleoproterozoic Amisk collage (Flin Flon Belt), Trans-Hudson Orogen, Canada; Canadian Journal of Earth Manitoba Industry, Economic Development and Mines ( ] |
could be the synvolcanic intrusive equivalent of the felsic volcanic rocks. However, the intrusion is provisionally Sciences, v. 36, no. 11, p. 1807-1827. Manitoba Geoloaical S 200 ‘ - 5 T 53 53J \“
interpreted to be younger in age due to the lack of definitive field or geochemical evidence to link it to the extrusive ’ ’ ’ anitoba Geological Survey 5 ‘\ 63J \ o
felsic rocks of unit J2. Stern, R.A., Syme, E.C. and Lucas, S.B. 1995a: Geochemistry of 1.9 Ga MORB- and OIB-like basalts from the Amisk L T
collage, Flin Flon Belt, Canada: evidence for an intra-oceanic origin; Geochimica et Cosmochimica Acta, v. 59, . . . “ \ |
The Alward Lake pluton (unit P2) comprises granitoid rocks and associated granitoid gneiss outcropping west of p.3131-3154. Coples of this map can be obtained from: s 3G 63H | 53E 53F |
Hayward Creek and extending west beyond the map area to the south end of Tramping Lake. The pluton contains an . . L i i i o
early dioritic phase (unit P2b) that is intruded by younger quartz dioritic to leucotonalitic rocks (unit P2a). Abundant Stern, R'A” Syme, E.C.. Bailes, A.H. and Lucas, S.B. 1?95b' Paleopltoterozmc (1.90-1.86 Ga) arc volcanism in the Man!tOba Industry, Economic Devglopment and Mines ‘M | |
granitic to granodioritic dikes near the margin of the Alward Lake pluton are interpreted to emanate from the adjacent Flin Flon Belt, Trans-Hudson Orogen, Canada; Contributions to Mineralogy and Petrology, v. 119, p. 117-141. Manitoba GeO|09|03| Su rvey, Publication Sales 1 e3c 638 ‘ 43[) \
Wekusko Lake pluton (unit P5). Xenoliths of fine-grained sedimentary rocks and associated semipelitic paragneiss of Sun, S.S and McDonough, W.F. 1989. Chemi cal and isotopic systematics of oceanic basalts: implications for mantle 360-1395 Ellice Avenue | 0 ‘\
the Burntwood Group (unit B1b) at the margin of the Alward Lake pluton constrain the age of this intrusion to the composition and processes; Geological Society, Special Publication 42, p. 313-345. 54°37'30" Winnivea MB R3G 3P2 ‘Lﬂ ’ﬁ
interval between the crosscutting 1.834 Ga (Gordon et al., 1990) Wekusko Lake pluton and the 1.842 Ga (Machado et S E.C. 1995: 1.9 Ga arc and ocean floor assemblages and their boundine structures in the central Flin Flon Belt: 100°00'00" peg “ L sbm \
al., 1999) age of the youngest detrital zircon in Burntwood Group greywacke. yme. .5 C - . & st . ’ Canada | 6 ‘ \
Trans-Hudson Orogen Transect, Report of Fifth Transect Meeting, Regina, Saskatchewan, April 3-4, 1995, I M |
The southwest Wekusko Lake pluton (unit P3). an ovoid felsic granitoid body at the southwest end of Wekusko LITHOPROBE Secretariat, University of British Columbia, LITHOPROBE Report 48, p. 261-272. soannor | | |
Lak.e, contains similar rock types and displays similar age relat1.01lsh1ps of phases to tl?ose in th.e.Alward Lalfe pluton Syme, E.C. and Bailes, A.H. 1993: Stratigraphic and tectonic setting of early Proterozoic volcanogenic massive sulfide Phone: (204) 945-4154 “ 2K J 6 2L ‘\‘
(unit P2). For example the southwest Wekusko Lake pluton consists of an older, subordinate dioritic phase (unit P2b) at deposits, Flin Flon, Manitoba: Economic Geology, v. 88, no. 3, p. 566-589 436 000 443 500 451 000 Toll-free: 1-800-223-5215 \ _/J\{ 0 100
its north, east and west margins that is crosscut by the main tonalite—quartz diorite phase of the intrusion (unit P3a). A ] ’ ’ ’ ] T ; o - - 1T - - H | e
granodiorite-granite phase (unit P3c), which is present in the north-central part of the pluton, is similar to unit P35 of the Zwanzig, H.V. 1999: Structure and stratigraphy of the south flank of the Kisseynew Domain in the Trans-Hudson | ‘ E ‘\
Wekusko Lake pluton. One of the more significant features of the southwest Wekusko Lake pluton is that it cuts across Orogen, Manitoba: implications for 1.845-1.77 Ga collision tectonics; Canadian Journal of Earth Sciences, v. 36, E-mail: minesinfo@ ov.mb.ca “ 625 26 24 “ |
the contact between the Hayward Creek juvenile arc assemblage (unit J) and Burntwood Group submarine fan p. 1859-1880. : gov. : L -
sedimentary rocks (unit B). Thus, the pluton represents a piercing point that stitches together two assemblages that Zwanzig, H.V., Bailes, A.H. and Bshm, C.O. 2001: Josland Lake sills: U-Pb age and tectonostratigraphic implications
were likely juxtaposed along a DI thrust fault. Although this D, structure was not observed during mapping, the (parts of NTS 63K and 63N); in Report of Activities 2001, Manitoba Industry, Trade and Mines, Manitoba Available for free download at www.gov.mb.ca/iedm/mrd
distribution of map units here and in the map area to the north are most simply explained by the presence of such a Dy- Geological Survey, p. 28-32
faulted contact. T ’
The Broad Bay pluton (unit P4), which outcrops on the southeast shore of Wekusko Lake, is a two-mica
granodiorite to granite (Cerny et al., 1981) that intrudes the contact between the south Wekusko Lake ocean-floor
assemblage basalt (unit F) and the younger Puella Bay ‘successor arc’ volcanic rocks (unit S). Although the contact
between the south Wekusko Lake and Puella Bay rocks is not exposed, it is anticipated that the contact is a D fault, ' MGS Data Repository item (DRI) 2005003 is available on-line to
with the Broad Bay pluton structurally stitching these assemblages together. download free of charge at: 1:20 000
. . . . . . . . www2.gov.mb.ca/itm-cat/freedownloads.htm,
The Wekusko Lake pluton is a pear-shaped intrusion of massive, nonfoliated, pink-weathering granite and or on request from minesinfo@gov.mb.ca or Mineral Resources Library, 1 0 1 2 3 kilometres
granodiorite (unit P5) that contains minor primary hornblende, largely altered to biotite. This one-mica intrusion, with a Manitoba Industry, Economic Development and Mines, 360-1395 Ellice e . — .
U-Pb zircon crystallization age of 1834 +8/-6 Ma (Gordon et al., 1990), is emplaced into isoclinally F, folded Avenue, Winnipeg, MB R3G 3P2, Canada. ManltOba - )
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