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Introduction -' S it Clastic sedimentary rocks
A two year mapping program in the Southern Indian Lake area was initiated in the summer of 2008. The project is a i - Polymictic conglomerate and crudely- to well-bedded quartz and
collaborative effort between the Manitoba Geological Survey and the Geological Survey of Canada as part of the Targeted _ | feldspathic arenite extend from Strawberry Island to Gauer Lake and

unconformably overlie the volcanic successions.
- This clastic sedimentary sequence is interpreted to be equivalent to the

Trough cross bedding in arenite, Polymictic conglomerate eastern Iithologically similar rocks which occur in the Whyme Bay area.
south of Partridge Breast Lake shore of Southern Indian Lake

a

Geoscience Initiative 3. Mapping was focused on two belts dominated by volcanic rocks in the Pukatawakan Bay and
Partridge Breast Lake areas respectively. Collectively, the rocks in Southern Indian Lake record:

1) the development and closure of the Paleoproterozoic Manikewan ocean between the Archean Superior, Hearne, and
Sask cratons;

Saskatchewan
Manitop,

Heterolithic lapilli tuff, northern shore of | |Heterolithic tuff showing normal graded

2) the development of arc volcanic complexes and associated forearc basin sedimentation centred around an Archean Gauer Lake bedding, Gauer Lake
cratonic fragment; _
3) the accretion of the volcano-sedimentary arc complex to the southern margin of the Hearne craton; ——
4) widespread continental arc magmatism; o
5) deposition and rapid burial of fluvial-alluvial orogenic sediments o T
Ocean floor succession (Pukatawakan Bay assemblage) o ROCK/RIMIVE MARlle - Reck/enoname || Archean gneiss _ . . S—
. . . . . . . = = Pukatawakan Bay Heterolithic volcanic conglomerate Resedimented dacitic tuff interbedded
- Continuous sequence of pillowed to massive basaltic flows to ortho-amphibolite with MORB | ;Uggmggfﬂ Bayd MORB series - Tonalitic to granodioriic orthogneiss is in fault dominated by felsic clasts with mafic wacke
to transitional arc trace element profiles locally interbedded with greywacke and iron formation. L 1% 1 contact with volcanic rocks of the Pukatawakan ) )
. . . ” : I ; Arc succession (Partridge Breast Lake belt)
- Tracer isotopic analyses yielded positive eNd values between +1.0 and +4.7 (at 1.9 Ga) : 10 || Bay assemblage. Mafic to felsic volcaniclastic rocks with minor flows
and indicate a dominantly juvenile, depleted mantle source. | | ok M - - Strongly contaminated eNd value of -7.1. extond from Partridge Breast Lake southeastward to the
- This sequence of rocks may represent a preserved vestige of Manikewan oceanic seafloor. ; - U-Pb geochronology and yielded a
" eNd = +1.0 to 4.7 10 - o : : northern shore of Gauer Lake.
1L 4ok -1 crystallization age of 2520 Ma, consistent with i
e SR s b GeemrsmameeTet | | 0w ages for the Sask craton (metamorphic - Volcanic arc rare earth and trace element
1000 T T g T : a9 P geochemical profiles consistent with the Whyme Bay
Pukatawakan Bay 3 [ EUKOTTQWOTGH Bay 1]| overprint ca. 2385 Ma) Flattened pillowed basalt flow, north of Strawberry | |F, folds in pillow basalt, north of Strawberry assemblage
fransitional arc serie§, | ransitional arc series _ : _ Island Island N : : : :
00} IR 1l A hMarks e i dotcgrr;ﬁ_nted rci_ase (;ftﬁaﬁ_k e o P : - Volcaniclastic rocks are interbedded with sedimentary
_ Her eangnelssm crust in this portion of the Trans- ces_ll‘ll oor succ_:essmr: . | | 5 rocks, suggesting some degree of reworking and/or syn-
ol ] ut ] udson Orogen. - I_l_ owed to n?(as[ve b?sat ows are m;terr]l_ae_ddhed _W|th ps_am_|m|t|c volcanic sedimentation into a forearc type basin.
: : to pke itic grr?yzfjv_actr?, |I;onk c;rma’ﬂon gnd sulp |dt|)(|: orizons, similar to - A sample of reworked dacitic tuff collected for U/Pb
rocks reported in the Pukatawakan Bay assemblage. : :
Pervasive calc-silicate alteration in Pillow fragment breccia, Pukatawakan | Pillow basalt, Pukatawakan Bay e 4ok A P e of e vielded d Y{ o] 9 g bet has a prominent detrital mode centred at ca. 1.91 Ga and
basalt, Pukatawakan Bay assemblage Bay assemblage assemblage Th Nb La Ce PrNd Zr SmEu Ti Dy Y Yb Lu La Ce Pr NdPmSm Eu Gd Tb Dy Ho Er Tm Yb Lu - A sample of greywacke yieldea aetrital zircons ranging between older modes dominated by ca. 2.0 and 2.4 Ga zircons,
2.7 and.2.6 Gg. | | | | consistent with the Whyme Bay assemblage.
- This detrital profile, dominated by Archean detritus stands in "
- i ) : 1000 Rock / primitive Rock /
distinct contrast to the detrital profile of arc volcano-sedimentary = T ] 0
rocks at Partridge Breast Lake and Whyme Bay. ]
Banded gneiss, east of Pukatawakan | | Basaltic dyke cutting paragneiss - These rocks were most likely sourced from the southern margin 3 ERGlE -
Bay of the Rae-Hearne craton, with no input from the advancing arc, and i
107-08-448 therefore represent an altogether different basin. 3 ERC -
granodiorite gneiss 0.018 _11 065 - -
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Syn D2 felsic porphyry dike (mineralized) 0.010- g _§ 0.005
excludes 3 inherited grains (1.87, 2.1 and 2.3 Ga) 2300 Weighted mean 2"Pp**Pp age E < o .-g % 0.45
| 2;‘3;%‘;323%;?01';’593 interpreted to have n=5 oldest analyses from cores 0.006+ [ 245750 Ma (952, cont) 0.003{ 8 ) A 3 L,
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e Arc succession (Whyme Bay Mineral Potential of Southern Indian Lake 10CG . . . . . .

A assemblage) - The work conducted in the Southern Indian Lake area has identified a variety of mineral exploration targets in an area that has seen little such activity in - BIBrEE B IS [pOSHIB0E PILIEIEM EBs08ER0 tiln Ine MEne Of eHIEE Aremen
Syn-deformational dykes - Mafic volcanic flows and volcaniclastic rocks recent decades. Emerging geoscience data, both in Manitoba and Saskatchewan, are establishing temporal links between volcanic rocks in the Southern Indian cratons presents a prospective setting for iron-oxide copper-gold type mineralization. Samples
- Boudinaged feldspar with interbedded turbiditic sediments preserved as Lake, Rottenstone, Lynn Lake - Leaf Rapids domains, and therefore indicate the possible presence of a variety of mineral deposit types at the regional scale collected from a late granitic pegmatite returned assay values up to 1.55 g/t Au, 2.0 g/t Ag and

porphyry dikes intruded syn-D,. screens in monzogranite. (e.g. VMS, orogenic lode gold, magmatic Ni-Cu-PGE). Some of the prospects identified include: 0.41% Zn with elevated values of Bi and Be. In addition, the presence of locally intense
- Locally associated with - Volcanic arc rare earth and trace element potassic alteration throughout plutonic and supracrustal rocks in the study area is also

siliceous alteration +/- pyrite geochemical profiles. VMS considered a favourable indication. Lastly, abundant magnetite and pyrite-chalcopyrite

and chalcopyrite mineralization. - Contaminated ¢Nd value of -3.2 (at 1.9 Ga). - Historical Cu values greater than 2% have been reoprted in numerous locations throughout the arc volcanic sequences. Frohlinger (1972) reported assay tshuelpeh ;cé(?esrrr:as\;]eof eegp S'%i?;ﬂﬁ? Ilr? dliztr? f aekgemgl_trl]tlec egxrs g ;tsr;vsltlg Jﬁgi;g’r‘]ﬁy&e;eslgsrﬁﬁ (; azrﬂnrl: agg?\r;ti .

0.28

y -dC{ystglllga’:clon agtj_e 184((3j - Depl_eted maptle Nd model age Of_2-58 Ga results up to 2.2% Cu from a narrow malachite-rich fracture in volcanic rocks of the WWhyme Bay assemblage. Surface grab samples collected from trenches high on the aeromagnetic survey
a da le.S o etormation an suggests interaction with and/or recycling of around Peanut Lake (immediately north of Partridge Breast Lake) returned Cu values of 4.74% and 6.85%. The samples consited of disseminated to '
Al eEllZE e ancient continental rocks in a subduction zone laminated pyrite, chalcopyrite and pyrrhotite hosted in garnet-biotite-quartz-hornblende-magnetite gneiss (in Manitoba Assessment File 93051, 1986)
- Similar ages reported for setting.
gneissic tonalite intruding - 2 detrital zircon modes at ca. 2.34 Ga and Sediment-Hosted base metals
Partridge Breast Lake belt. 1.90 Ga indicate two distinct sources: 1) Sask L - - - - -
Geological map ofthe Pukatawakan Bay area, in the west central portion of Sduthemn Indian Lake, northern Manitoba craton-aged rocks, and 2) arc volcanic rocks. - Malachite-rich shqw_lngs occur near the base qf the clastic sedl_mentary sequence around Partrldgeo Breast Lake. Assay results from the margin of a weakly
gossanous tonalitic intrusion cutting these sedimentary rocks yielded anomalous Zn values of 1.36% and elevated As values, and could indicate the
. 1000 ROCK / primitive mantle Rock / chondrite presence of sediment-hosted Cu-Zn-Pb mineralization.
We”_bedded’ magnet|ferous quartz 107-08-271 CI t- d- t F 1 1 1 1 T T T T 1 T T T T T 3 [ 1 T T T T T T T T T T T T ]
al’enite - - Whyme Bay arenite as |C Se Imen ary E Whyme BOy E : Whyme BOy :
rocks [ arc volcanicg] | arc volcanics| . .
- - - | _ 100 = § Magmatlc N |'CU'PGE Altered and gossanous contact between Altered gold-bearing pegmatite cutting pillow Pegmatitic granite with rapakivi-type zonation
- Fluvial-alluvial orogenic 100 £ 3 F ] 1 " : : : : - 0 - - - tite and pillow basalt basalt in feld t
sediments (polymictic - S ] - Sulphidic and graphitic sedimentary horizons and iron formation on the northwestern shore of Turtle Island contain up to 70% pyrite and pyrrhotite with pegmatite and pillow basa asa In feldspar megacrysts
con Iomeraft)e gnd well-bedded i 1 T I minor chalcopyrite. Perhaps more interesting is the fact that this sequence is intruded by the sulphide-bearing, ultramafic to intermediate Turtle Island = - e 5 - —
J . . 10 4 F 3 intrusive complex, which shows evidence of multiple injections in a fluidly dynamic magma chamber. The host sedimentary rocks may have provided the Oroaenic Lode Gold P Ukatawakan Bay T OTEAREO P ukatawakan Bay 00O
quartz arenite) are interpreted to : = F : . . . — o . . ogenic Loae Go ukatawakan Bay ukatawakan Bay
unconformably overlie the - 1 r ] source of sulphur to the intruding magma which allowed for the fractionation of magmatic Ni-Cu platinum-group element sulphides. _ Pyrite + chalcopyrite +
| eNd =-3.2 1 L _ rrhotite occur as
207pp 235y Whyme Bay arC assemblage' Hetel‘0|lthIC Volcanic breCCia’ 1 = ] ] ] ] ] ] ] ] ] 1. ] ] ] ] = - E ] ] ] ] ] ] ] ] ] ] ] ] ] 1 3 p.y . . .
; é - Quartz arenite ContainS a Whyme Bay assemblage Th Nb La Ce Pr Nd Zr SmEu Ti Dy Y Yb Lu La Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb Lu d|Ssem|nat|OnS and Strlngers
Polymictic conglomerate cut by 107-08.271 -2 uniform zircon population ooz 5 TS 10705273 along the sheared contact
t ] - yme Bay intermediate sed, n= » 95-105% 23 yme Bay intermediate sed 1
monzogranite Whyme Bay arenite gg centred at 1.834 Ga. 0.005 | s 2 between Archean gneiss and
. .2 -Sequence is intruded by . .| the Proterozoic successions to
; : = 1.829 Ga monzogranite. |3 | s [0 the northwest and to the east of
: ¢l - Rapid deposition and burial < | 1, ot Pukatawakan Bay. The
?ng?nsz?_wztosag?:mwt 510 - Tempora”y distinct from the 0.002 localized mineralization in the
- ; IIthOIOglca”y Slmllar Park ISIand S H w H H H WH mH H H 1 035 Metamorphic overprint and minimum age of deposition Shear Zones IS aSSOCIated Wlth
’ Assemblage in Saskatchewan. 0.000kwrer ARt 81181 A A 0 egkamn T siliceous + carbonate + chloritic
Cordierite porphyroblasts in turbidites, 3 88382z 58 &8s 2823 & 2 s - IRl o PRIy Igneous layering in Turtle Island intrusive complex Sulphide-bearing fault zone in Turtle Island intrusive Sulphidic and graphitic sedimentary horizons Silicate and sulphide facies iron formation + sericitic alteration.
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