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FOREWORD

Birch Lake Area (East Half)

This report describes the results of a two year study 

of the geology of the eastern part of the Birch Lake area, 

Uchi Subprovince. The project was initiated to stimulate 

exploration activity in the area in response to the recent 

closure of the South Bay and Griffiths Mine.

There are several gold occurrences in the Birch Lake 

area. The results of this study would suggest that most of 

them are structurally controlled. Tracing out of shear 

zones and identification of alteration zones allow for 

evaluation of the area's gold potential. The potential for 

base metals also should not be ignored.

V.G. Milne
Director
Ontario Geological Survey
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LOCATION MAP Salt: 1:1 548 000 or 1 inch to 25 miles

Figure 1: Location map.
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Abstract

This report describes the results of a two year 

study of the geology of the Birch Lake area (eastern 

half). The area is centred approximately 120 km 

northeast of Red Lake in the District of Kenora, Patricia 

Portion. The rocks are Archean in age and form the 

northeastern corner of the Birch-Uchi Metavolcanic- 

Metasedimentary Belt.

Mafic metavolcanic rocks consist of high magnesium 

to high iron tholeiitic basalt in the form of massive 

flows and minor pillowed flows and pyroclastic deposits. 

Amygdaloidal flows are rare. Three of the four 

geographically separate mafic metavolcanic sequences 

present in the area contain flows with lenses of coarse 

feldspar phenocrysts up to 15 cm in size. Flows are 

separated by flow breccia and commonly by thin units of 

wacke/siltstone or siltstone/ironstone. Intermediate 

flows of tholeiitic affinity are found along the 

southeast shore of the north-trending portion of 

Springpole Lake.

Intermediate metavolcanic rocks of pyroclastic 

origin are calc-alka line. They make up 25-3(^ of the map 

area. The pyroclastic rocks include, in decreasing order 

of abundance, feldspar crystal tuff, tuff, lapilli-tuff, 

lapilli-stone and tuff breccia. They show a wide range 

in colour, texture, degree of reworking, and clast and 

matrix composition. Pumiceous fragments are present, but 

uncommon.
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Metasedimentary rocks consist of either sandstone 

dominated or conglomerate dominated sequences. Sandstone 

dominated sequences consist of thin to medium bedded 

wacke which either grades to or is interbedded with 

mudstone, siltstone or ironstone. These sandstone 

associated sequences show AE or ACE Bouma subdivisions 

which are characteristic of turbidites. Primary features 

such as load casts, flame structures and ripple cross 

laminations are locally well preserved.

The conglomerate dominated sequences consist of 

matrix supported, poorly sorted, heterolithic 

conglomerate characteristic of debris flows, and minor 

sandstone. Southeast of Exit Bay a 2 km thick section of 

debris flows grades laterally into well sorted, or 

graded, conglomerates with interbedded wacke, and finally 

to thinly bedded wacke-mudstones. This sequence suggests 

a full upper to lower fan progression such as described 

in the submarine fan environmental mode (by Walker 

(1979). There are several other packages of 

conglomerates in the area, but, each consists of only a 

portion of the full sequence seen southeast of Exit Bay. 

These conglomerates consist of mafic to felsic 

metavolcanic, subvolcanic, intrusive, granitic and 

sedimentary fragments.

Dikes and sills of plagioclase and potassium 

feldspar porphyry occur throughout the map area. The 

Springpole Lake Stock, composed of granodiorite, is zoned 

from a quartz-poor rim to a quartz-rich core. The Keigat
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Lake Pluton is also composed of granodiorite but it 

contains less quartz than the Springpole Lake Stock.

Regional metamorphic grade is equivalent to low 

grade amphibolite facies rank of metamorphism.

At least two major periods of deformation have 

affected the map area. The earliest phase (Di) appears 

to have affected most of the Birch-Uchi Belt folding the 

metavolcanic-metasedimentary sequence along north- 

trending fold axes during east-west' compression. An Fi 

fold axis is outlined at the east end of Birch Lake by a 

reversal in structural facing directions. The effects of 

the second period of deformation (D2) are more intense 

close to the Keigat Lake Pluton and decrease to the 

southwest and west. During D2 bedding was transposed by 

moderately plunging northwest-trending fold axes. Axial 

planar cleavage (S2) dips moderately to steeply north and 

an extension lineation (L2), which is approximately 

parallel to the F2 hinge line, occurs throughout the map 

area. An asymmetric set of conjugate shears is related 

to D2. The more intense and also more frequently 

occurring shear zones strike 270-290 degrees, dip 70-80 

degrees north and show sinistral movement. The weaker 

shear zones strike 305-325 degrees, dip 70-80 degrees 

north and show dextral movement.

Gold mineralization is associated with disseminated 

sulphides, carbonate alteration, quartz veining   

chlorite alteration. The gold mineralization is related 

to D2 structures. The potential for mineral discovery in
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the area remains high; several companies were actively 

exploring for gold at the time of writing.
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GEOLOGY OF THE EAST HALF OF BIRCH LAKE

by

D. J. Good

INTRODUCTION

In this study the results of a two-year geological 

mapping project are presented. the project was initiated 

to stimulate exploration activity in the Birch Lake area 

in response to the closure of a base metals mine, the 

South Bay Mine, situated south of the area at 

Confederation Lake in 1981 and an iron ore mine, the 

Griffiths Mine, near Ear Falls in 1986. Both of these 

events have adversely affected the economy of the Town of 

Ear Falls.

The Birch Lake area (eastern half) is centred 

approximately 120 km east-northeast of Red Lake and 120 km 

northeast of Ear Falls, in the district of Kenora, 

Patricia Portion (Figure 1). The area covers 

approximately 373 km2.

Access is easiest by float-equipped aircraft from Red 

Lake. Canoe access is possible from Highway 105 at Ear 

Falls, but requires several portages. Within the map 

area, water access is possible along an extensive 

interconnected lake and river system. Well-tended 

portages are located between the northern end of 

Springpole Lake and Birch Lake/ between Satterly Lake and
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Exit Bay of Birch Lake; and between Seagrave Lake and 

Seagrave Creek. Boating in Wagner Bay of Birch Lake, 

Seagrave Lake or up the Birch River from Cromarty to 

Satterly Lakes can be dangerous because of numerous 

reefs.

Previous Geological Investigations

The region around Springpole and Birch Lakes has 

been examined by various reconnaissance geological 

surveys. The first recorded survey in the vicinity of 

Birch Lake was by C. Camsell (1904), who mapped around 

the headwaters of the Severn River. Reconnaissance 

surveys by E.M. Burwash (1920) and J.W. Greig (1927) 

outlined the extent of metasediments and metavolcanics in 

this region. In the mid 1930s, three separate geological 

surveys were conducted by the Ontario Department of Mines 

in the Birch Lake area. The first, by G.D. Furse (1933) 

examined the geology along Shabumeni Lake and the north 

shore of Birch Lake. W.D. Harding (1936) mapped north 

and east from Agnew and Costello Townships covering 

Shabumeni, Birch and Springpole Lakes. The area north of 

Birch Lake, including the Argosy Mine on the northern 

shore of Casummit Lake, was mapped by H.C. Horwood 

(1938). No further work was done in the area until 1967, 

when A.M. Goodwin (1967) conducted a regional geochemical 

sampling program. In 1977 and 1978, P.C. Thurston et. 

al. (1981, 1986) conducted a reconnaissance scale mapping 

survey over the Birch Lake area in an attempt to extend 

the three mafic to felsic volcanic cycles outlined in the
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Confederation Lake Area to the south (Thurston, 1985). 

Detailed mapping (i:15 840) immediately to the southwest, 

in McNaughton and Honeywell Townships, was carried out in 

1975 by G.W. Johns (1979).

Present Geological Survey

Field work was conducted between May 20 and August 

10, 1985 and from June l to August 20, 1986. Mapping was 

done at a scale of 1:15 840 (l inch to 1/4 mile). 

Traverses were planned to reach as much outcrop as 

possible with spacing between lines of 1/4 mile or less, 

depending on outcrop exposure. The field data were 

plotted on acetate overlays to vertical aerial 

photographs and later transferred onto cronaflex base 

maps prepared by the Cartography Section, Surveys and 

Mapping Branch, Lands and Waters Group, from maps of the 

Forestry Resources Inventory, Forest Resources Group, 

Ontario Ministry of Natural Resources.

Acknowledgements

The author is indebted to H. Wallace and N.F. 

Trowell for their direction during the first and second 

years of this project, respectively, and to D. Dawson for 

his enthusiastic help during both field seasons.

During the first year, assistance in the field was 

given by L. Wu, the senior assistant, and D. Dawson, E. 

Evans and F. Ford. L. Wu conducted independent mapping 

for most of the season, and some independent mapping was
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also done by each of the other assistants. Laboratory 

assistance was provided by B. Zayachkivsky.

In the second year, assistance in the field was 

given by D. Dawson, the senior assistant, and S. 

Eyvindson, R. Keller and R. Mueller. D. Dawson conducted 

independent mapping for all of the season, and some 

independent mapping was also done by each of the other 

assistants. Laboratory assistance was provided by B. 

Sifrer.

Topography and Drainage

The mean elevation of the map area is 425 m above 

sea level and topographic relief is generally low, less 

than 40 m. Examples of the greatest relief and outcrop 

exposure are the 10-20 m cliffs along the north shore of 

Springpole Lake and shoreline around Seagrave Lake.

The major lakes within the area are connected by the 

drainage system which flows eastward towards the Cat 

River. Birch Lake drains through Exit Bay into the Birch 

River which then flows through Satterly, Cromarty and 

Springpole Lakes. Seagrave Lake drains into the Birch 

River.

Throughout the map area glacial till is thin, and, 

consequently, numerous very small outcrops are exposed. 

Outcrops are usually covered by a thick layer of moss. 

Because of these conditions, the best outcrop exposures 

were found along lakeshores.

Mineral Explorat ion
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Following nearby mineral discoveries exploration in 

the area occurred in three discrete periods. The first 

prospectors reached the area in the mid to late 1920s, 

just after the gold rush in the Red Lake area (Horwood, 

1937 and Harding, 1936). Gold was discovered in 1929 

(Furse, 1930) on the northern shore of Casummit Lake, 

located just north of the map area. This deposit, which 

became the Argosy Mine, operated intermittently between 

1934 and 1952 and produced a total of approximately 

102,000 ounces of gold and 9800 ounces of silver from 277 

000 tons of ore (Halet, 1976; and, Ontario Department of 

Mines Annual Reports, 1933 to 1953). Gold was also 

discovered in 1930 just north of Exit Bay by Wagner, Kerr 

and Melanson (Harding, 1936), and in 1934, near the 

portage between Birch and Springpole Lakes, by T. Dunkin 

(Harding, 1936).

There was little further recorded exploration in the 

area until the discovery of base metals at South Bay of 

Confederation Lake by Selco Mining Corporation Limited 

(now a division of BP Resources Canada Limited), in 1969. 

During the next few years a few companies examined parts 

of the map area for base metal mineralization (Assessment 

Files Research Office, Ontario Geological Survey, 

Toronto).

In 1984 the third period of exploration began with a 

minor staking rush following the discovery of base metals 

at the northwestern corner of Superstition Lake, and 

reports of favourable gold assays (M.J. Lavigne, Resident 

Geologist, Ontario Ministry of Northern Development and
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Mines, Red Lake, personal communication) from a prospect 

near the portage between Birch and Springpole Lakes. At 

the time of writing more than 7C^ of the map area was 

staked.

General Geology

The map area lies at the northeastern corner of the 

Birch-Uchi Lakes Belt, an area of Archean supracrustal 

rocks within the Uchi Subprovince. The study area is 

bounded on the north by the Keigat Lake granodiorite 

pluton, and approximately 6.4 km to the south, by the 

Dead Dog Lake granodiorite pluton.

Figure 2 is a map of the simplified geology, and 

figure 3, the structural geology, of the combined 

1985/1986 study area. Table l is a summary of the 

lithologic units for the Birch Lake area.

Precambrian 

Early Precambrian 

Metavolcanic Rocks 

Mafic Metavolcanic Rocks

Mafic metavolcanic flows and subordinate pyroclastic 

rocks underlie approximately 35-4C^ of the map area. 

They plot within the field of tholeiitic rocks on the 

Cation plot (Figure 4), AFM plot (Figure 5) and the SiO2 

vs FeO/MgO plot (Figure 6) and range in composition from 

high magnesium to high iron basalts as determined from
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Jensen (1976) plots of their whole rock chemistry. There 

are four geographically separate sequences of mafic 

flows. Thin units of interflow metasediments are 

commonly found interbedded with each group. In addition 

to the four separate sequences of mafic metavolcanic 

rocks, mafic flows and thin flow units are interbedded 

with sequences of metasedimentary and intermediate 

pyroclastic rocks.

Mafic flow sequences comprise fine- to medium- 

grained commonly feldspar-phyric, massive flows with 

lesser pillowed flows. Amygdaloidal flows are uncommon. 

The weathered surface is green to dark green with the 

weathered rind being 1-3 mm thick. The fresh surface is 

green to dark green or black. The colour becomes darker 

with increasing metamorphic grade.

Primary textures of mafic flows are feldspar-phyric, 

aphanitic or ophitic. In the feldspar-phyric flows the 

lath shaped phenocrysts are distributed within a 

cryptocrystalline groundmass which is similar to the 

aphanitic flows. Ophitic textured basalt consists of 

fine-grained plagioclase included within subround, 

optically continuous amphibole pseudomorphs of 

clinopyroxene.

The typical mineralogy of metabasalt consists of 

amphibole * plagioclase i epidote   chlorite t magnetite 

t quartz   calcite   sulphides. Titanite, hematite and 

biotite are present in some thin sections. The type of 

amphibole depends on the metamorphic grade. Hornblende 

occurs more commonly within the higher metamorphic rank -
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contact aureoles of the large granodiorite Keigat Lake 

Pluton and Springpole Lake Stock. Tremolite/actinolite 

is more common outside of the contact aureoles where the 

metamorphic grade is of upper greenschist to lower 

amphibolite facies rank (see Metamorphic section).

Several distinct feldspar-phyric flow units outcrop 

in each of the three geographically separate groups of 

mafic metavolcanic rocks around Seagrave, Springpole and 

Birch Lakes. One flow unit located approximately 100 m 

north of the east-trending portion of Springpole Lake 

strikes parallel to the Lake for 11 km. Another unit on 

Seagrave Lake can be traced for 4 km along strike. The 

feldspar-phyric flow units close to the north shore of 

Birch Lake are not as continuous. These units contain 

abundant plagioclase phenocrysts, up to 15 cm in length, 

in a matrix of fine grained chlorite after tremolite and 

biotite, plagioclase, calcite, and titanite after 

magnetite. The feldspar is partially to completely 

altered to zoisite and calcite. The plagioclase 

phenocrysts tend to be concentrated in lenses within the 

units in amounts between 5 and 75%. The units are 

interpreted as flows due to the fine-grained nature of 

the matrix.

The mafic flows in the fourth sequence of mafic 

volcanic rocks, located southwest of Graydarl Lake, are 

texturally different from the other sequences in the map 

area. They are interlayered with pelitic metasediments, 

and both flows and metasediments are intruded by gabbroic 

dikes and sills. The mafic metavolcanics are dark green
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to black, very fine-grained, typically massive, 

unpillowed flows, in places separated by flow top 

breccias. Weathered surfaces are dark green to black and 

commonly are stained dark brown to reddish brown making 

them difficult to distinguish from the fine-grained, 

massive, dark grey pelitic metasediments which also have 

a characteristic brown stain. The brown stain is a 

result of weathering of the fine disseminated magnetite, 

present in both rock types, to hematite. In thin 

sections the metabasalt consists of, in order of 

decreasing abundance, hornblende, plagioclase, magnetite 

* epidote   calcite l biotite. Plagioclase is completely 

recrystallized and occurs as fresh, interlocking, 

untwinned crystals interstitial to hornblende. Several 

outcrops contain acicular actinolite, instead of 

hornblende, which ranges in size from ^01 mm to several 

millimetres in length and defines a lineation.

Mafic pyroclastic rocks are tuff, lapilli-tuff and 

lapilli-stone. A unit of mafic tuff, lapilli-tuff and 

lapilli-stone is located at the east end of the large 

island immediately east of Johnson Island. The 

geochemistry (see sample 860JG-464) is similar to the 

surrounding tholeiitic basalts. The fragments are sub 

angular, poorly sorted and mafic to intermediate in 

composition. (Photo 1) The weathered surface is green 

to dark green and the fresh surface dark grey green.

Base Surge Deposit
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Near the top of the dominantly metasedimentary 

package which strikes southeastward from Exit Bay is a 

unit that extends for 3.5 km to Satterly Lake. Evidence 

suggests this unit is a mafic base surge deposit.

The unit is of homogeneous mafic composition. The 

weathered surface has a very distinctive light green 

colour and a fine-grained pristine texture. Throughout 

the unit are scattered essential fragments identical in 

composition to, but darker green than the matrix. A 

variety of bed forms are evident and include thick 

massive beds with scattered monolithic essential 

fragments (photo 3 in Good, 1986), lenses of coarse 

fragments, and 2-10 cm thick graded and cross bedded 

layers. The fragments are angular and range in size from 

a few centimetres to tens of centimetres and are commonly 

concentrated in thin layers which trend oblique to 

bedding. Some beds rich in fragments are crudely graded.

In thin section the matrix and essential fragments 

consist of, in decreasing order of abundance, amphibole, 

recrystallized plagioclase, biotite   calcite t magnetite 

  titanite. Cnlcito is present as vesicle and fracture 

fillings. Individual beds and fragments become darker in 

colour with decreasing grain size. Ferromagnesian 

crystals typically exhibit a peculiar zoned alteration 

sequence; biotite cores are rimmed by hornblende, and in 

turn framed by fibrous tremolite.

The variety of bed forms throughout the unit are 

indicative of changes in depositional flow regime. The 

bed forms plus the homogeneous mafic composition of the
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unit, and the presence of essential fragments are 

consistent with descriptions for base surge deposits 

(Fisher and Schroinke, p.247-257). Base surge deposits 

are a result of shallow marine phreatomagmatic explosive 

volcanism. (Fisher and Schminke, 1984, p.247-257).

Intermediate Metavolcanic Rocks

Intermediate metavolcanic rocks plot within the 

field of calc-alkalic rocks on the Cation Plot (Figure 

4), AFM plot (Figure 5) and the SiO2 vs FeO/MgO plot 

(Figure 6) and range in composition from calc-alkaline 

basalt to dacite. They are all pyroclastic in origin and 

underlie approximately 4Q^ of the map area. They 

include, in decreasing order of abundance, feldspar 

crystal tuff, tuff, lapilli-tuff, lapilli-stone and tuff 

breccia. The classification for pyroclastic rocks in 

this study is based on the size and proportion of 

fragments after Fisher (1966, p.292).

The pyroclastic rocks show a wide range in colour, 

texture, degree of reworking and clast and matrix 

composition. Outcrop exposures which exhibit the most 

features are found along the shorelines of Birch and 

Seagrave Lakes.

Feldspar crystal tuff is the dominant pyroclastic 

rock type and occurs in each of the intermediate 

metavolcanic sequences. Some units contain layers of 

monolithic feldspar-phyric clasts which have a similar 

composition to the matrix. Also, the matrix of some 

coarser pyroclastic units are feldspar crystal rich. The
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crystal tuffs usually contain ID-40% plagioclase 

phenoclasts, t-5% quartz phenoclasts, and less than 2-5% 

rock fragments within a cryptocrystalline matrix of 

plagioclase, quartz, amphibole, mica and magnetite. 

However, some examples of crystal tuff may contain up to 

BO^ of feldspar phenoclasts, 25% quartz phenoclasts, 5% 

amphibole phenoclasts or 1(H rock fragments. Chlorite, 

or minor biotite, is the dominant mafic mineral and 

imparts a schistosity to the rocks. Secondary minerals 

include calcite, epidote, tourmaline, chlorite, muscovite 

and biotite.

In crystal tuffs, feldspar or quartz are easily seen 

on the weathered surface Photo 6 shows a typical sample 

of crystal tuff. The crystal fragments are poorly sorted 

and range in size up to 3 mm. Crystal fragments show 

various degrees of volcanic abrasion so their shape may 

range from subrounded to broken, angular crystals.

Tuff occurs in each sequence of pyroclastic rocks 

and is interbedded with the mafic metavolcanic and 

metasedimentary units. It is dark grey to grey-green on 

both the weathered and fresh surface. The weathered 

surface rind is thin (less than l mm) and emphasizes the 

poorly sorted and originally porous nature of the tuff as 

well as the presence of any fragments or phenoclasts.

The mineralogy of tuff is similar to the feldspar 

crystal tuff, but, the mineral proportions are different. 

Tuff commonly consists of 65-81^ plagioclase, less than 

J.0% quartz, less than 35% chlorite   amphibole, less than 

J.0% muscovite, less than 3% magnetite, with various
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proportions of calcite (X-15%), epidote (less than 

tourmaline (less than 3%), and biotite, depending on the 

degree of alteration.

Tuff between Dole Lake and the west shore of the 

north-trending portion of Springpole Lake is difficult to 

distinguish from metasediments. Though the rocks in 

general are highly strained and typically exhibit an 

earlier foliation (Si), crenulation cleavage (S2) and 

lineation (L2), relict, angular heterolithic clasts and 

poorly sorted, subangular phenoclasts attest to their 

pyroclastic origin (photo 7).

Crystal tuff and tuff in Wagner Bay tends to be 

better sorted than elsewhere, and locally exhibits graded 

bedding. Photo 8 is typical of tuff in the area, and is 

of an outcrop located on the south shore of an island 

3.52 km due west of the portage from Springpole to Birch 

Lake. The outcrop consists of well sorted, thin to 

thickly bedded, normally graded tuff comprised 

predominantly of subrounded plagioclase and minor quartz. 

Biotite and/or chlorite is the only mafic component and 

imparts a weak schistosity to the rock. Interbedded with 

the tuff are thin units of laminated siltstone.

Lapilli-tuff is usually associated with tuff in 

either interbedded units or gradational layers. 

Fragments may be either monolithic or heterolithic and 

are usually poorly sorted. The fragments are usually 

intermediate volcanic but minor mafic volcanic and 

sedimentary clasts are common. In the northwest corner 

of the map area sedimentary clasts of ironstone (1-4 per
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outcrop) were found (photo 9). The sedimentary clasts 

were possibly picked up as the pyroclastic flow passed 

over and eroded the sediments. Fragment composition is 

usually similar to the matrix, but, in some cases, the 

fragments are more felsic or less felsic than the matrix, 

and the contrasting appearance of the matrix and 

fragments in such flows is exaggerated on the weathered 

surface by differential weathering (photo 10). Pumiceous 

fragments are present but uncommon (Photo 11). Both 

reverse and normal grading of pyroclastic flows is noted 

in some of the outcrops on Birch and Seagrave Lake. The 

matrix of the lapilli-tuff consists of tuff sized 

crystals and lithic fragments, and is similar in nature 

to the tuff described above.

Lapilli-tuff, lapilli-stone and tuff-breccia are 

found together as components of graded pyroclastic flow 

deposits. A complete 8 m thick, reverse to normally 

graded, pyroclastic flow with sharp upper and lower 

contacts is interbedded with tuff on a large outcrop 100 

m south of the Birch Lake shoreline midway between the 

mouth of Wagner Bay and the portage between Birch and 

Springpole Lakes. Underlying the flow is a thin layer of 

laminated siltstone scoured during the deposition of the 

flow. From the base up, the flow consists of a 

gradational sequence of 10 cm lapilli-tuff, 90 cm tuff- 

breccia, 4 m lapilli-stone and 3 m lapilli-tuff. Photo 

12 is of the lapilli-stone and shows the angular nature 

of the heterolithic clasts. There are two clast types of 

approximately equal proportions. They both have an
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aphanitic groundmass and contain l-3% fine plagioclase 

phenocrysts, but, the two clast types have slightly 

different colours. One clast type is pale grey and the 

other pale green-grey. The latter, possibly essential 

fragments, are similar in colour to the matrix as each 

contain a few percent of very fine-grained epidote. The 

grey, possibly accessory fragments, are similar to the 

matrix, as shown in photo 13, but are darker due to a 

pervasive higher concentration of very fine magnetite.

Geochemistry of Metavolcanic Rocks

A total of 48 rock samples were collected in the 

field, 22 in 1985 and 26 in 1986, for whole rock 

geochemical analysis at the Geoscience Laboratories, 

Ontario Geological Survey. The major and trace element 

data are presented in Table 2. Of these samples 12 were 

identified in the field as intermediate pyroclastic 

rocks, l as a mafic pyroclastic rock and 35 as mafic 

flows or sills. These samples are believed to be 

representative of the respective sequences and their 

location is shown on the sample location map (figure 13 

in back pocket). Table 3 contains chemical analyses of 

16 mafic metavolcanic and 8 intermediate pyroclastic 

rocks collected and analyzed by Goodwin (1967). These 

samples are also located on the sample location map.

The mafic flows and sills plot close to or within 

the field of tholeiitic basalt on the Cation Plot (figure 

4) (Jensen, 1976) and range in composition from high 

magnesium to high iron tholeiitic basalt. The
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intermediate pyroclastic rocks plot within the field for 

calc-alkaline rocks and range in composition from calc- 

alkaline basalt to rhyolite. The overlap of mafic 

samples into the calc-alkaline field will be discussed 

later.

In general, the samples plotted on the Cation plot 

(figure 4) show the expected range in compositions for 

differentiated tholeiitic and calc-alkaline rocks. The 

tholeiitic suite is characterized by an enrichment of Fe 

during fractionation. The calc-alkaline suite is 

characterized by a depletion of Fe during fractionation. 

This distinction is important in interpreting Figures 7 

and 8 .

Figure 5 is a plot of Na2O * K 2O vs FeO (total) vs 

MgO (AFM diagram) after Irvine and Baragar (1971). The 

solid line approximately separates the calc-alkaline from 

the tholeiitic suites as determined by Irvine and Baragar 

(1971). As in figure 4 the approximate fractionation 

trends for both the mafic flows or sills and the 

intermediate pyroclastic rocks are identifiable. 

However, the field of samples of mafic flows and sills 

overlaps the field of pyroclastic rocks and a clear 

distinction between the two suites cannot be made using 

this diagram.

Figure 6 is a plot of SiO2 vs FeO/MgO. The solid 

line approximately separates the calc-alkaline from 

tholeiitic rocks after Miyashiro (1974). As in figures 4 

and 5, the overlap of the fields for the mafic flow and
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pyroclastic rock samples doesn't allow for a clear 

distinction between tholeiitic and calc-alkaline suites.

Eight of the samples labelled mafic in the field and 

indicated as mafic rocks on Figures 4 to 8, are actually 

andesitic to dacitic in composition (53.5 - 61 wt % SiO2 

volatile free). It isn't possible to determine whether 

these samples belong to a calc-alkaline or tholeiitic 

suite using Figures 4 to 6 as they only take into account 

the major element concentrations. The major element 

concentrations may have been affected by either 

alteration or normal fractionation processes and the 

magmatic origin obscured.

Evidence as to whether these intermediate flows 

belong to either the calc-alkaline or tholeiitic suite 

must come from trace element data. All of these samples 

were analyzed for Se and V (table 2). Scandium (3-*-) and 

Vanadium (S+) are considered to be relatively immobile 

during alteration.

Figure 7 and 8 plot FeO (total) against V and Se, 

respectively. On these diagrams there is a clear 

distinction between samples of tholeiitic and calc- 

alkaline affinity. The approximate fractionation trends 

for tholeiitic and calc-alkaline rocks are indicated on 

each diagram. Because of the opposing fractionation 

trends, which in a simplistic sense, represents the 

directions of increasing SiO2 content, there is a large 

difference in SiO3 contents between samples that plot 

close to the boundary between the two fields. The eight 

samples that were identified in the field as being mafic
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flows, but which have up to 61 wt % SiO2 (volatile free) 

plot within the tholeiitic field, and are, therefore, 

considered to have originated from a tholeiitic magma.

Metasedimentary Rocks

Metasedimentary rocks underlie approximately 3(^ of 

the map area and consist of sandstone dominated and minor 

conglomerate dominated sequences.

The sandstone dominated sequences consist mainly of 

wacke which, in all localities grades to or is 

interbedded with one or two of the following lithologies 

listed in decreasing order of abundance; siltstone, 

mudstone, ironstone, arenite and pebbly wacke. The wacke 

is thin to medium bedded and commonly show AE, AC or ACE 

Bouma subdivisions characteristic of turbidites. Primary 

features such as graded bedding, ripple cross laminations 

and load casts are common and well preserved (Photo 14).

The wacke consists of subangular to subrounded 

grains of quartz and subordinate plagioclase and mica. 

Lithic fragments make up less than 1(^ of the wackes. 

The micaceous component consists of biotite and muscovite 

flakes which are aligned either parallel to bedding or 

the local schistosity. The wackes may also contain up to 

3% detrital epidote, apatite and magnetite. Of possible 

secondary diagenetic or hydrothermal origin, minor 

calcite, Fe-carboriate, tourmaline, hematite and sulphides 

are found locally.

Several thin, discontinuous units of metasediments 

are found interlavered with both mafic and intermediate
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metavolcanic rocks. An example of wacke filling the 

irregular surface of a pillowed flow was noted southeast 

of Dole Lake. These metasediraents typically consist of 

thin to medium bedded (OO cm) wacke/siltstone or 

laminated to thinly bedded siltstone or

siltstone/ironstone. Whether the ironstone is a result 

of chemical precipitation or detrital sedimentation is 

unknown, however, the presence of ironstone does indicate 

a period of quiescence.

In general, conglomerate dominated sequences consist 

of matrix supported, heterolithic, poorly sorted 

conglomerates, but minor clast supported monolithic, or 

well sorted conglomerates are found locally. Minor thin 

sandstone lenses interbedded with the conglomerates are 

common. A well exposed sequence of conglomerate and 

arenaceous wacke outcrops around the shoreline of the 

west-trending peninsula 2 km north of the Birch- 

Springpole Lakes portage. Along the north shoreline, a 

narrow spectacular outcrop of conglomerate extends 

uninterrupted for 1.5 km. The conglomerate is thick to 

very thickly bedded (^0 cm) and is interbedded with thin 

lenses of arenaceous wacke. The conglomerate consists of 

heterolithic, well rounded clasts forming a clast- 

supported framework (Photo 15). The clasts range in size 

from pebble to boulder and in composition from granitoid 

to gabbroic. Several clasts of thinly bedded wacke and 

chert were also noted. Imbrication of clasts is common. 

The matrix is inhomogeneous and varies from mudstone to 

sandstone. The arenaceous wacke lenses are thin to
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thickly bedded, and either massive or graded. No cross 

or horizontal laminations were seen. More detailed work 

is needed to determine whether this conglomerate is of 

either a submarine fan or braided stream origin.

The mainly metasedimentary package between Graydarl 

and Cromarty Lakes which strikes southeastward from Exit 

Bay through Satterly Lake into Seagrave Lake exhibits 

gradational sedimentary facies changes along strike and a 

coarsening upwards trend. The sequence is believed to be 

stratigraphically continuous based on the presence of 

several distinctive stratigraphic marker units described 

below that extend for several hundreds, sometimes 

thousands, of metres along strike, and on the fact that 

all facing directions are toward the southwest. 

Stratigraphic continuity is also suggested by very 

regular northwest-trending magnetic patterns (ODM-GSC, 

1960). Parasitic folds and repetition due to faulting 

may be present, but could not be documented during the 

survey.

A unit of thinly bedded siltstone and wacke 

approximately SOU m thick is situated at the base of the 

sedimentary sequence described above and strikes 

southeast from the eastern end of Exit Bay through 

Cromarty Lake to the Birch River. Immediately overlying, 

and to the south of this unit is a thick (approximately 

1500 m) sequence of predominantly conglomeratic rocks. 

Between Exit Bay and Satterly Lake the sequence consists 

of coarse, matrix-supported, polymictic conglomerates and 

pyroclastic rocks of intermediate composition. The
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conglomerates commonly contain reworked pyroclastic 

material along with clasts of felsic to mafic 

metavolcanics, granitic rocks, iron formation, laminated 

to thinly bedded siltstone, and quartz vein.

One unit, which exemplifies the nature of the 

sedimentary strata between Exit Bay and Satterly Lake, 

strikes southeastward from Exit Bay for approximately 1.5 

km. This unit, about 100 m thick, consists of debris 

flows comprised of lapilli-tuff (Photo 4 of Good, 1986), 

tuff breccia, and their reworked equivalents. The 

distinguishing feature of all the rock types in this unit 

is the presence of hornblende crystals, pseudomorphic 

after primary clinopyroxene, which make up lQ-40% of the 

matrix. The hornblende crystals in the pyroclastic rocks 

vary from angular, to slightly rounded, whereas in the 

conglomerates the hornblende is subrounded. The crystals 

are less than 2mm in diameter and in thin section have 

cross-sections with interfacial angles that are similar 

to pyroxene. A few crystals have cores of remnant 

clinopyroxene. The pyroclastic rocks consist of angular, 

poorly sorted essential and accessory fragments, 

approximately 2 percent accidental fragments, and 

flattened, vesicular, phenocryst-bearing clasts which may 

be pumice. The conglomerates or debris flows are coarse, 

poorly sorted, matrix-supported massive units containing 

a variety of clast types including felsic metavolcanic 

and granitoid clasts, but there is invariably a high 

percentage of metavolcanic clasts similar to those of the 

surrounding pyroclastic units. In one outcrop
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conglomerate exhibits very crude bedding as a result of 

variations in concentration and size of clasts. The 

clasts are aligned with long axes parallel to bedding.

Another mappable unit, which strikes northwestward 

from the central portion of Satterly Lake for 

approximately 1100 m, consists of coarse, poorly sorted, 

matrix-supported conglomerate. This conglomeratic unit 

is characterized by the presence of clasts of ironstone 

in concentrations of up to one per square metre. On one 

outcrop the unit appears crudely bedded with 

characteristics similar to the bedded debris flows 

described above.

The conglomerate dominated sequence, which includes 

the above units, changes along strike. Along the 

peninsula between Cromarty and Satterly Lakes the 

sequence grades from debris flows to well sorted, 

commonly graded and cyclically bedded conglomerates 

interlayered in places with pelitic metasediments. The 

graded, cyclically bedded conglomerates show imbricate 

structure (Photo 6 in Good, 1986) and in some cases 

reverse grading. The assortment of fragments is similar 

to those described in the debris flows.

Continuing southeastward along strike the

conglomerate dominated sequence thins and becomes a wacke 

dominated sequence. This sequence consists of thinly 

bedded wacke-siltstones, commonly showing AE Bouma 

subdivisions, which are characteristic of turbidites.

In summary, the gradational change along strike of 

debris flows to graded and well sorted conglomerates with
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interlayered wacke-siltstones, to, finally, turbidites, 

suggests a full upper to lower fan progression such as 

described in the submarine fan environmental model 

discussed by Walker (1979).

Within the mafic metavolcanic sequence northeast of 

Cromarty Lake is an interesting unit of coarse, matrix- 

supported, conglomerate (Photo 7 in Good, 1986). The 

conglomerate consists of subrounded clasts derived almost 

entirely from the surrounding mafic volcanic terrain. 

The matrix consists of chlorite, minor hornblende, and 

poorly sorted feldspar crystals. The unit extends from 

the point where Cromarty Lake joins Springpole Lake to 

where Seagrave Creek enters Cromarty Lake, a distance of 

2450 m.

Synvolcanic Intrusions

In general, synvolcanic intrusions have undergone 

the same deformation histories as the country rock and 

have similar geochemical or petrologic characteristics as 

the metavolcanic rocks they have intruded. Throughout 

the map area synvolcanic gabbroic sills and dikes have 

intruded every major lithology except the large 

granodioritic intrusions and smaller felsic intrusions. 

Only one ultramafic intrusion was found.

A layered diorite sill and a layered anorthosite 

sill outcrop on Birch Lake. The diorite sill intruded a 

mafic metavolcanic sequence close to the contact with an 

intermediate metavolcanic sequence. The anorthosite sill
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intruded a mafic metavolcanic sequence close to the 

contact with raetasedimentary sequence.

Mafic to Ultramafic Intrusions

Gabbroic intrusions are tholeiitic and geochemically 

similar to the metabasalts which they have intruded. 

(See section on Geochemistry). Mineral compositions are 

similar to those for metabasaltic flows. In thin section 

the rocks consist of hornblende or tremolite/actinolite * 

plagioclase * epidote t chlorite ± magnetite   biotite   

calcite i quartz. Weathered surfaces are light green to 

dark green and fresh surfaces are dark green to greenish 

white depending on the amphibole chlorite or plagioclase
*

content.

The sills are medium to coarse-grained and are of 

two common textural types. Most sills are ophitic 

consisting of coarse-grained anhedral hornblende or 

tremolite/actinolite crystals and fine to medium-grained 

equigranular plagioclase laths. The less common texture 

consists of coarse-grained subhedral plagioclase with 

anhedral f medium-grained, intercrystalline, equigranular 

amphibole.

An ultramafic sill approximately 50 m wide forms a 

ridge, approximately 3 m high and 600 m long, trending 

southeastward from where Bumpy Creek leaves Bertha Lake. 

The sill intruded thin to thickly bedded wackes. The 

ridge is largely covered by overburden and dense 

vegetation, but where exposed the ultramafic rock
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consists almost entirely of coarse subhedral hornblende 

up to l cm in size, partially altered to chlorite.

Anorthositic Intrusion

A very coarse-grained (2-10 cm) anorthosite sill 

underlies the islands in east central Birch Lake. The 

sill consists of 90-95% equigranular, subhedral 

plagioclase feldspar with an intercumulus very fine 

grained, green matrix (Photo 2) which consists of 

anhedral plagioclase, muscovite and rutile. There is no 

magnetite present. Contacts between layers are sharp and 

identified by rapid changes in plagioclase grain size.

In thin section, the feldspar crystals are partially 

to completely altered to calcite and zoisite. The rutile 

crystals are less than 0.2 mm in length, yellow-brown, 

acicular and form radiating aggregates.

Springpole Lake Sill

A layered diorite sill, 100 to 300 m thick, strikes 

northwest for 4 km from Springpole to Birch Lake. The 

sill intruded close to the top of a sequence of mafic 

metavolcanics situated to the south and the bottom of a 

sequence of intermediate pyroclastic rocks situated to 

the north. Layers are 3 to 8 m thick and strike parallel 

to the boundary of the sill. Layering is defined by 

gradational changes in grain size, composition and 

texture.

Principal mineralogy includes, in approximately 

decreasing order of abundance, plagioclase, chlorite.
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calcite, epidote, quartz, apatite, muscovite,   magnetite 

  ilmenite t titanite t hematite   sulphides t tourmaline 

(Zuberec 1987). Zuberec (1987) also reported alkali 

feldspar and quartz forming granophyric texture in one 

thin section of a sample taken from near the north or 

upper contact of the sill.

Zuberec (1987) divided the sill into an upper and 

lower portion based on geochemical and petrologic 

differences. Plagioclase is the dominant phase and makes 

up 80-9(^ of the lower portion and 60-75% of the upper 

portion of the sill. Compositions range between Anso and 

An ff 3 (Zuberec 1987). In the upper portion of the sill 

plagioclase occurs mainly as subhedral fine- to coarse- 

grained laths within a chloritic matrix. Also, in the 

upper section, both magnetite and chlorite are found to 

have partially replaced acicular, amphibole crystals 

(Photo 3). In the lower portion of the .sill plagioclase 

is glomeroporphyritic. One zone in the lower portion 

exhibits pock marks (photo 4). These pock marks are 

subround, 1-2 cm in diameter, and originated by the 

weathering out of pyroxene pseudomorphs which were 

altered to chlorite and/or carbonate.

The lower and upper portions of the sill are 

separated by a "mixed zone". In the mixed zone the 

diorite is fine grained, but there are irregular patches 

and dikes of coarser-grained diorite and occasional 

"tennis ball" structures (photo 5). The "tennis balls" 

are subround, coarse-grained accumulations of 60- 

plagioclase, and lQ-40% magnetite and hornblende.
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Zuberec (1987) analyzed 17 representative samples 

for major and trace elements of the layers from a 

geochemical cross-section at the west end of the sill. 

Two samples (86-DJG-251 and 86-DJG-252) collected by the 

author from the lower portion of the section described by 

Zuberec are listed in Table 2. Although chlorite and 

carbonate alteration of the sill is intense, Zuberec 

demonstrated that A1 2O3 , Y, Sr and Ni were likely the 

least mobile oxide/elements and best exhibit the igneous 

trends.

The lower portion of the sill consists of 19-20 

weight percent A1 2O 3 (anhydrous), approximately 26 ppm Y, 

320 ppm Sr and 180 ppm Ni. The upper portion consists of 

13-14 weight percent A1 2O3 (anhydrous), approximately 19 

ppm Y, 180 ppm Sr and 23 ppm Ni. The differences can be 

related to the greater proportion of plagioclase in the 

lower portion of the sill.

Metamorphosed Felsic to Intermediate Intrusive Rocks 

Sills and dikes of quartz-plagioclase porphyry, 

plagioclase porphyry, and alkali feldspar porphyry 

outcrop throughout the area. There is no spatial 

association between either the Springpole Lake Stock or 

Keigat Lake Pluton and the porphyritic intrusions.

White-weathering quartz-plagioclase porphyries 

outcrop mainly in the southwest quarter of the map area, 

but two similar intrusions are located south of Dole Lake 

and east of Birch Lake, respectively. They are 

classified as tonalite on a Streckeisen QAP plot
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(Streckeisen, 1976), and consist of approximately 

modal subhedral plagioclase phenocrysts and lQ-15% 

rounded quartz phenocrysts in a fine quartzofeldspathic 

matrix with minor biotite, muscovite or chlorite. Both 

the plagioclase and quartz phenocrysts are less than l cm 

in size. Tourmaline is commonly found at the contact 

between these dikes and the surrounding country rock. At 

one location on the Birch River, midway between Satterly 

and Cromarty Lakes, there is disseminated sulphide 

mineralization and massive tourmaline at the contact 

between a thin quartz-plagioclase porphyry sill and the 

wacke.

The quartz-plagioclase porphyry east of Birch Lake 

is resistant to erosion and forms a ridge about 200 m in 

length and approximately 50 m across. The small quartz- 

plagioclase porphyry located south of Dole Lake contains 

several elongate amphibolite xenoliths It Photo 16). These 

xenoliths are aligned and define a lineation which trends 

285 degrees and plunges 25 degrees. This lineation is 

presumed to be primary and indicative of flow direction 

during intrusion. The tonalite has an equigranular 

texture and exhibits a weak schistosity which strikes at 

295 and dips 70 degrees north. These observations are 

consistent with the interpretation that the quartz- 

plagioclase intrusions intruded during the second period 

of deformation since the primary flow lineation and weak 

schistosity are parallel to the regional extension 

lineation and schistosity.
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The plagioclase porphyry sills found north of the 

east-trending portion of Springpole Lake are also 

classified as tonalite but differ from that described 

above in that their plagioclase phenocrysts are euhedral 

and orange-pink on the weathered surface, and quartz is 

present only in the matrix and not as phenocrysts.

Several dikes and sills of alkali feldspar porphyry 

are found around the north-trending portion of Springpole 

Lake, They are classified as either quartz monzonites, 

quartz syenites or syenites on a Streckeisen QAP plot 

(1976). Orthoclase phenocrysts range in size from 4 to 

10 mm but around the north shore of Springpole Lake the 

phenocrysts are much coarser grained (up to 5 cm). The 

phenocrysts are set in a fine matrix of 20 to 40 percent 

plagioclase and less than 20 percent quartz. The quartz 

grains are flattened parallel to the micaceous foliation. 

On the fresh and weathered surfaces orthoclase is 

generally whitish grey.

Felsic to Intermediate Intrusive Rocks 

Springpole Lake Stock

The Springpole Lake Stock intrudes the metavolcanics 

and metasediments between Springpole and Seagrave Lakes. 

The north intrusive contact is interpreted to dip 25-40 

degrees north under the country rock (see discussion in 

Structural Geology) and the south contact dips steeply 

south to vertical. The stock is zoned from a narrow 

quartz-poor (20-35^ quartz) biotite granodiorite margin 

to a quartz-rich (3()-40% quartz) biotite granodiorite
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core. Within the core, minor zones of granite, 

containing coarse potassium feldspar phenocrysts 2-3 cm 

in size and tonalite occur. Within the margin are zones 

of quartz monzodiorite. Fourteen samples, representative 

of the above rock types were slabbed, stained and point 

counted. Results are plotted in Figure 9 after 

recalculation to 10C^ quartz * plagioclase * alkali 

feldspar.

The quartz, plagioclase and alkali feldspar are 

usually hypidiomorphic granular. A strong extension 

lineation is evenly developed across the stock due to the 

extension of quartz grains and the parallel alignment of 

plagioclase grains. The lineation trends 290 degrees and 

plunges 15 to 25 degrees.

Keigat Lake Pluton

The Keigat Lake Pluton intrudes the metasediments 

and metavolcanics in the northeast corner of the map 

area. The contact is interpreted to dip 75 degrees north 

to vertical (see discussion in Structural Geology). The 

pluton consists of biotite granodiorite, biotite 

tonalite, and biotite quartz diorite. Ten representative 

samples were slabbed, stained and point counted. Results 

are plotted in Figure 9 after recalculation to 100% 

quartz * plagioclase * alkali feldspar.

Quartz, plagioclase and alkali feldspar are 

hypidiomorphic-granular. Several widely spaced outcrops 

of granodiorite contain coarse, 1-2 cm, subhedral alkali 

feldspar phenocrysts. A weak northwest trending
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penetrative schistosity which dips steeply north to 

vertical is defined by flattened quartz grains and 

biotite. This schistosity is parallel to the contact 

with supracrustals and the regional S2 foliation within 

the supracrustals.

Phanerozoic 

Cenozoic 

Quaternary 

Pleistocene

The map area was glaciated during the Pleistocene 

Epoch. The last ice sheet retreated from the area 9000 

to 9500 years ago (Prest, 1970). Glacial striae indicate
*

that the average direction of ice movement was toward 

2350W. The ice sheets modified the pre-Pleistocene 

topography essentially removing weathered rock and top 

soil, smoothing high points and filling valleys.

Most of the map area is now covered by a thin layer 

of morainic deposit. There are only a few areas of sand 

plain located mostly north of Springpole Lake. These are 

the result of glaciofluvial deposition.

Metamorphism

It has been shown that for amphibolites the 

anorthite content of plagioclase increases with 

increasing temperature of metamorphism (ref. Winkler, 

1979, p.168-175). The anorthite content, measured in 20 

thin sections evenly distributed across the map area, was 

determined to range between An?o-32 . In the thin sections
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of mafic metavolcanics tremolite/actinolite, hornblende, 

chlorite and epidote prograde phases, were typically 

present. These observations are consistent with the low 

grade amphibolite metamorphism of Winkler (1979). There 

were no indicator minerals detected in the metasediments. 

There is a narrow contact metamorphic aureole around 

the Springpole Lake Stock and Keigat Lake Pluton. In 

this zone, plagioclase is completely recrystallized to 

fresh, untwinned crystals, which means that their 

compositions cannot be easily optically determined. 

Mafic metavolcanics in that area consist of hornblende 

and plagioclase; no chlorite or epidote are present. 

Muddy layers in the metasediment close to the contact may 

contain up to 5(^ garnet. The aureole is assumed to be 

mid to upper amphibolite grade.
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Structural Geology

The rocks of the Birch Lake area have undergone two 

major periods of deformation. The strongest evidence for 

two periods includes the crenulation of pre-existing 

foliation and the common reversals of structural facing 

directions. A later weak localized deformation event is 

identified by the crenulation of schistosity formed in 

the second major period of deformation.

Figure 3 is a summary of structural fabrics observed 

within the map area and shows lineations, foliation 

trajectories, shear zones and fold axes.

To effectively describe the complex deformation 

history of the area, it is necessary to first summarize 

the events related to each def ormational event and then 

to describe the various structural domains.

..DiBfprirBtinLj..pi.)

The earliest phase of deformation was initially 

defined by Johns (1979) southwest of the map area in 

Honeywell and McNaughton Townships and Thurston (1985). 

Subsequently, Fyon and Lane (1985) and Fyon and O 1 Connell 

(1986) more closely delineated the effects of the Di 

deformation event in their study areas in the 

Confederation Lake area.

During DI, the metasedimentary and metavolcanic 

rocks were folded along major north-trending axes by 

east-west compression. The developed axial planar 

foliation dips steeply, strikes roughly parallel to
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bedding and stratigraphy and as Fyon and Lane noted 

(1985) contains a steeply plunging lineation.

The effects of the second period of deformation 

appear to be confined to the northeast corner of the 

Uchi-Birch Lake greenstone belt and are defined as a 

contact strain aureole around the Keigat Lake Pluton.

During D2, folding (F2) occurred along moderately 

plunging northwest-trending hinge lines and steeply 

inclined north dipping axial planes. Associated with D2 

is a moderately plunging northwest-trending extension 

lineation (L2) arid northwest trending, steeply dipping 

axial planar cleavage (S2). The extension lineation is 

approximately parallel to the F2 hinge line. Also, 

possibly related to D2 are the development of an 

assymetric set of conjugate shears.

D2

There are two major shear trends in the map area. 

On one outcrop, located 1.8 km northwest of the portage 

from Birch to Springpole Lakes, both shear sets are 

present. On this outcrop the shear sets offset each 

other and are assumed to be conjugate. The more 

intensely developed and also more frequently occurring 

shear zones strike 270-290 degrees, dip 70-80 degrees 

north and are sinistral . The more weakly developed shear 

zones strike 305-325 degrees, dip 70-80 degrees north and 

are dextral. Lineations on both sets of shear planes
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plunge 30 to 60 degrees northwest. These conjugate shear 

sets are consistent with a northeast-southwest flattening 

and a northwest plunging extension during deformation. 

These conditions were met during D2 and therefore the 

conjugate shears are interpreted to have formed in 

response to D2 .

The latest and weakest deformational event resulted 

in localized northeast-trending crenulation (Photo 10 in 

Good, 1986). The crenulation is symmetrical and open to 

closely folded. The hinge lines dip between 450N and 

steeply south. The axial planes dip vertically. The 

three observed zones of crenulation lie within a narrow 

band stretching from Satterly Lake northeastward to the 

southeast corner of Birch Lake.

j/tegner^Bay

In Wagner Bay the effects of D2 are minor relative 

to the north-trending strike formed during Di. Bedding 

(SO) strikes near north and dips 40 to 80 degrees west. 

A weak schistosity (SI) is almost parallel to bedding and 

structural facing is north. Structural facing directions 

are determined by transposing the younging direction of 

the sediment onto the cross-cutting axial planar cleavage 

(Borradaille, 1976). For example, the structural facing 

direction is to the east on photo 14. A weak northwest- 

trending lineation (L2) and gentle folding (F2) are
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present. The intensity of L2 and F2 increases eastward 

towards Springpole Lake.

A minor fold structure (Photo 17) in medium bedded 

wacke on the west shore of Wagner Bay, perhaps related to 

Fl r has an axial plane which strikes 1700 and dips 750W 

and a hinge line which trends 2750 and plunges 70 

degrees. Structural facing is north.

Southeast^.of....Exit .Bay

Between Springpole Lake and the southwest corner of 

the map area is a 7.2 km thick sequence of interlayered 

metasedimentary and metavolcanic units which strikes 

southeast from Exit Bay and faces southwest. Schistosity 

is approximately parallel to bedding and strike is 095 to 

130 degrees and dips are steeply south to vertical.

A steeply dipping, southwest-trending symmetrical 

crenulation of the metasediments and mafic metavolcanics 

occurs on the south shore of both Cromarty and Satterly 

Lake (Photo 10 in Good, 1986). This crenulation is post- 

D2 and not widespread.

Seagyrave, ..Lake

Bedding in the western and central portions of 

Seagrave Lake strikes 090 to 100 degrees and dips are 

steeply south to vertical. The four available younging 

directions, which are located along the south shore, 

indicate tops are to the south. Two foliations are 

evident in several places. The earlier foliation is
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crenulated and the crenulation cleavage is parallel to 

the regional S2 foliation.

The east end of Seagrave Lake is underlain by the 

nose of an F2 synform. The F2 fold is closed, upright 

and moderately plunging to the west. Within the hinge 

zone are several excellent examples of crenulated 

foliation (SI) (Photo 17) and along the north and south 

limbs are minor Z and S folds, respectively. Extension 

lineations (L2) are well developed at the east end of the 

lake and are parallel to the F2 fold axes.

The intensity of deformation related to D2 increases 

steadily from Wagner Bay eastward through the north- 

trending portion of Springpole Lake. Along the east 

shore of Springpole Lake is a very strongly deformed, 

heterolithic sequence of metasedimentary and intermediate 

pyroclastic rocks. Within these rocks primary features, 

including bedding, have been mostly obliterated by the 

deformation.

Along the east shore the strongest fabric developed 

is SI foliation which trends approximately northeast and 

dips west, but, it is folded at several scales by F2 

folds and cut by a weak S2. The F2 folding is close to 

open with hinge lines that trend 290-300 degrees and 

plunge 10 to 35 degrees and axial planes which strike 

270-300 and dip 30-700 north. An extension lineation 

(L2) is also well developed.
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The relationships above can be demonstrated by means 

of two stereo net plots (Figures 10 and 11). In Figure 

10 contours for 42 measured lineations around the north 

trending portion of Springpole Lake are plotted with 13 

minor fold hinge lines and the great circle of poles to 

foliation (Si) from Figure 11. In Figure 11 contours for 

335 measured poles to foliation are plotted with minor 

fold axial planes. Data from G. Campbell (1986, BP 

Resources Canada Limited, Selco Division, Assessment 

Files Review Office, Ontario Geological Survey, Toronto) 

are also included. From these diagrams it is evident 

that the extension lineations are parallel to both hinge 

lines and the pole to the great circle of the poles to SI 

foliation. There is, as expected, a bimodal distribution 

of the poles to the foliation measurements. The poles 

which plot along the great circle represent the folded 

earlier foliation (SI). The concentration of points in 

the southwest quadrant, which plot in the range of axial 

planes, represent axial planar cleavage (S2).

The east-trending portion of Springpole Lake is 

parallel to and partially covers the contact between the 

metavolcanics and the Springpole Lake Stock.

Bedding, defined by medium bedded sediments and an 

11 km long porphyritic mafic flow unit, strikes east-west 

and dips 10-40 degrees north near the contact with the 

Springpole Lake Stock. On one outcrop the metasediment 

dips 85 degrees south. Approximately 1000 m north of the
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contact with the Springpole Lake Stock the strike swings 

to the northwest and the dip steepens.

The dominant foliation strikes east-west and dips 

10-40 degrees north, approximately parallel to bedding. 

Within 1000 m north of the contact the schistosity, like 

the bedding, swings to the northwest and the dip steepens 

to vertical. Also, moving north from the contact the 

intensity of S2 decreases and lineation (L2) becomes the 

dominant fabric.

An extension lineation (L2) trends 290-300 degrees 

and plunges 10-35 degrees. L2 is strongly developed 

within the Springpole Lake Stock, and approximately 1000 

m north of the stock where the foliation decreases in 

intensity. Immediately north of the contact with the 

Springpole Lake Stock, L2 is weak.

An earlier foliation is crenulated at several 

locations immediately north of the contact with the 

stock. The crenulation is assymetric with hinge lines 

that are sub-horizontal, but may plunge gently west, and 

axial surfaces which strike west and dip 25-40 degrees 

north. Examples of thrust faulting are common on the 

limbs of these minor fold structures and displacement 

(north side up) is on the order of centimetres.

The above observations are consistent with the 

following conclusions: (1) emplacement of the Springpole 

Lake Stock was prior to D2, and (2) the northern 

intrusive contact with the country rocks dips 10-40 

degrees north, and (3) during D2 the metavolcanics and 

metasediments were thrust over the more competent
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Springpole Lake Stock. Moving north from Springpole Lake 

the depth to the contact increases and evidence for 

thrusting of the supracrustals over the stock, decreases, 

hence the dominant fabric changes from an east-west 

trending schistosity to a northwest plunging lineation 

and strike of bedding swings from west to northwest.

In general, bedding in the vicinity of Birch Lake, 

except in Wagner Bay, strikes west to northwest and dips 

40 degrees north to vertical . Younging directions are 

both north and south. Those which face south are, 

therefore, overturned.

The pervasive schistosity (S2) strikes northwest and 

dips 55 degrees north to vertical . This schistosity
4

cross-cuts earlier flattening fabrics (Si) such as 

schistosity, flattened pillows in mafic flows or 

flattened clasts in pyroclastic rocks (Photo 19). Within 

F2 minor fold structures S2 is axial planar.

Minor F2 folds are steeply inclined to the north, 

moderately plunging to the northwest, and comprise 

synformal anticlines or antiformal synclines. Photo 19 

is of an antiformal syncline located in the southeast 

corner of Birch Lake.

At the east end of Birch Lake a north-trending 

synclinal hinge plane (FI) within thin to medium bedded 

graded wacke was interpreted. The Fi hinge plane is 

defined as the plane over which there is a reversal of
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structural facing directions, as shown by Borradaille 

(1976) .

The Springpole Lake Stock and Keigat Lake Pluton are 

similar mineralogically , but their fabrics indicate they 

had a different deformation history, and, therefore, a 

different timing of emplacement.

Both the Springpole Lake Stock and Keigat Lake 

Pluton consist of biotite granodiorite with minor quartz 

diorite, tonalite, and granite phases and they both 

contain zones rich in coarse alkali feldspar phenocrysts. 

However, the composition of the Springpole Lake Stock 

plots at the more fractionated end of the Steckeisen QAP 

diagram (see figure 9).

The Springpole Lake Stock, described as syntectonic 

by Thurston (1986), is strongly lineated and has a very 

weak schistosity. The lineation trends 295 degrees and 

plunges 15-25 degrees and is constant throughout the part 

of the stock which lies within the map area.

The apparent thrusting of the country rocks over the 

Springpole Lake Stock, described earlier, and the 

development of a strong lineation parallel to L2 is 

strong evidence that the stock was emplaced prior to the 

second def ormational event.

The Keigat Lake Pluton, on the other hand, is only 

weakly deformed. There is a weak northwest-trending 

schistosity, which is parallel to the contact and the 

regional S2 schistosity in the country rock, and a weak
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lineation which could only be measured in two locations. 

The schistosity and lineation are interpreted to be 

primary. The intensity of structural fabric in the 

country rock related to the second deformational event 

increases toward the Keigat Lake Pluton. From this 

evidence it is possible to interpret D2 to be actually a 

result of the intrusion of the Keigat Lake Pluton with 

much of the map area lying within its deformation 

aureole.

faults

Megascopic faulting is not recognized as a major 

structural component of the area. The inherent nature of 

fault zones to erode easily makes them identifiable as 

lineaments on air photos. Only three such lineaments 

with recognizable offsets in stratigraphy were identified 

as faults on the accompanying map. These faults trend 

northeast to north-northwest; only one of them suggests a 

possible direction of displacement which is dextral.

Immediately north of the Springpole Lake Stock a 

late set of vertical joints trend near north. These 

joints may be related to local north-trending vertical 

sinistral wrench faults which show displacements on the 

order of centimetres. South of the Springpole Lake Stock 

a late set of joints which also trends near north dips 

20-40 degrees west.

Economic Geology 

Introduction
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Mineral exploration in the Birch Lake area focused 

on gold in the 1930s and 1940s, base metals during the 

late 1960s and early 1970s, and again on gold from the 

late 1970s to the present. Within the map area no 

significant base metal deposits have been discovered, 

but, there are several gold occurrences. Information on 

gold deposits in the area was obtained from Furse (1933), 

Harding (1936), Horwood (1937), the Assessment Files 

Research Office, Ontario Geological Survey, Toronto 

(hereafter referred to in the text by the acronym AFRO), 

and the files of the Resident Geologist's office, Red 

Lake.

Although the gold occurrences within the map area 

have not, as yet, been demonstrated to be economic, 

continued exploration is warranted because of the 

proximity to three past-producing gold mines located less 

than 10 kilometres north of the map area (AFRO) and the 

gold deposit on the St. Joe Canada Incorporated Property 

located on Birch Lake, 3 km west of the map area. The 

largest of the past producing mines, the Argosy Mine, 

produced a total of 101,875 ounces gold and 9788 ounces 

of silver between 1934 and 1952 (Halet, 1976). The 

average ore grade was 0.37 ounces per ton. The gold 

deposit on the St. Joe Property is being explored jointly 

by St. Joe Canada Incorporated and Nexus Resource 

Corporation and to date 775,000 tonnes grading 0.13 

ounces gold per ton have been outlined (Northern Miner, 

January 19, 1987).
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Figure 12 outlines the claim groups. The uncircled 

numbers refer to the registered holder of the claims (as 

of December 31, 1986), while the circled numbers mark the 

approximate locations of past exploration activity. 

Table 4 summarizes the exploration activity carried out 

by the company or individuals listed. Names of the 

companies listed are taken from the Canadian Mines 

Handbook 1986-87 and from reports filed with the Mining 

Recorder for assessment purposes. Of the Companies, only 

those which have filed reports to Mining Recorder are 

described in the text. Some of the companies referred to 

as having done exploration in the area are no longer 

listed in the Canadian Mines Handbook and are likely 

defunct.

Base Metals

A small base metals occurrence on the northeast 

shore of Seagrave Lake, discovered by BP Canada 

Incorporated, Selco Mining and Minerals Division in 1984, 

is the only reported base metals deposit in the area 

mapped in the past two years (Good, 1986). The deposit 

was described by BP Canada Incorporated, Selco Mining and 

Minerals Division (AFRO) as "A pod of massive 

sulfide...(grading)...Q.25% Cu r 2.68% Zn and 0.05 g 

Au/tonne." The deposit is located at a mafic 

metavolcanic-sedimentary contact (Campbell, 1985).

For the area as a whole the paucity of felsic 

metavolcanic rocks and lack of success in locating
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electromagnetic conductors, downgrades the probability of 

successfully exploring for any base metal deposits.

Gold

The gold showings in the map area have several 

common characteristics. In particular, each of the 

occurrences at the St. Joe Canada Incorporated, Canamer 

and Milestone Properties are associated with quartz 

veining ± carbonate alteration   chlorite alteration   

disseminated sulfide mineralization, and all are 

localized within structures related to the second 

deformational (D2) event (Good, 1986). There is no 

evidence to suggest that any particular host rock plays a 

part in localizing gold mineralization.

Mineralized zones are defined by the presence of 

sulfides which often occur in disseminated form. The 

sulfides include, in decreasing order of abundance, 

pyrite   arsenopyrite   pyrrhotite t chalcoprite   

sphalerite   galena. The quartz veining in mineralized 

zones exhibit cross-cutting relationships to fabrics 

formed during the second deformational event. Quartz 

veins outside of shear zones are folded and within shear 

zones drag folded or rotated during D2. Also noted are 

quartz veins which cross-cut all D2 planar fabrics. This 

evidence suggests that the timing of quartz vein 

emplacement spanned the second deformational event.

The style of alteration varies for each deposit. On 

the St. Joe Canada Incorporated Property, both of the 

deposits in Mcintyre Bay and near Penson Lake are within
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chlorite-rich shear zones and pervasive carbonate 

alteration is commonly found in the enclosing outcrops. 

This relationship between chlorite and carbonate 

alteration is reversed on the Milestone property located 

near the portage between Springpole and Birch Lakes. At 

this deposit weak chlorite alteration, mainly as fracture 

fillings, forms a wide alteration halo to the mineralized 

shear zone where a pervasive carbonate alteration and 

quartz veining are evident. The reverse distribution of 

alteration may be related to the type of host rock. Host 

rocks at the St. Joe Canada Incorporated property consist 

of mafic metavolcanic rocks whereas the latter property 

is underlain by metasedimentary and intermediate 

pyroclastic rocks. The development of chlorite is much 

more likely in mafic rocks during hydration alteration 

and deformation than in the metasedimentary and 

intermediate metavolcanic rocks.

The mineralized zones are located within deformation 

zones related to D2. Both of the deposits on the St. Joe 

Canada Incorporated Property and the deposit on the 

Milestone Property are associated with three separate but 

parallel sinistral shear zones. They strike 270-290 

degrees and dip 50 to 85 degrees north. Lineations on 

shear planes trend 280 to 310 and plunge 30 to 75 

degrees. These shear planes represent the prominent set 

of conjugate shear fractures formed during D2. 

Mineralized zones on the Canamer Property consist of 

brecciated ironstone within the hinge zones of the minor 

fold structures in the wacke/siltstone/ironstone
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assemblage. The fold axes trend 290 to 320 and plunge 50 

to 80 degrees.

A gold occurrence, with characteristics different 

from those described above, exists between Exit Bay and 

Wagner Bay in claim group 16 (Figure 12). It was first 

outlined on surface in 1930 by surface trenching which 

intersected several quartz veins, but a diamond drilling 

project in 1984 has shown that the vein zone changes with 

depth to a disseminated sulphide zone with minor veining. 

The vein zone strikes 3350 and dips steeply west. The 

gold-bearing sulphides appear to be stratabound within 

metapelites which have a strong association with thin 

beds and lenses of sediment rich in detrital magnetite.

Description of Properties

Alcon Exploration and Mining Syndicate [I960] (1)

This property is located in the southeast corner of 

Birch Lake. The area is underlain by northwest-trending 

units of wacke, intermediate pyroclastic and mafic 

metavolcanic rocks. In 1960, several outcrops less than 

500 m south of the shore line were stripped and 11 north- 

trending trenches were excavated. No assays were 

reported.

AMAX of Canada Limited [1973 J (2)

In January, 1973 AMAX of Canada Limited conducted an 

airborne electromagnetic survey over a block located in 

the Seagrave Lake area. Four anomalies were identified, 

and four small claim groups, totalling 16 claims, were
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staked. These claim groups are underlain by mafic flows 

separated in places by metawackes and intermediate 

pyroclastic rocks. Follow-up ground VLF-EM and 

magnetometer surveys were conducted along cut grid lines 

at 122 metre spacing. Each of the surveys indicated 

anomalies parallel to bedding and foliation. One EM 

anomaly, striking ENE through Skingle Lake had a 

coincident magnetic anomaly.

BP Canada Incorporated, Selco Mining and Minerals 

Division (6)

In 1985, BP Canada Incorporated, Selco Mining and 

Minerals Division conducted geologic mapping and ground 

magnetic and VLF-EM surveys at 100 m spacing on their 

claim group situated along the east shore of the 

northwest portion of Springpole Lake. The geology of 

this claim block is structurally complex as the area is 

centred on the hinge zone of a regional-scale second 

generation fold. In decreasing order of abundance, rock 

types include intermediate pyroclastic rocks, 

metasediments, mafic metavolcanics and small porphyritic 

intrusions of syenitic composition. Carbonate alteration 

is spatially associated with east- and northwest-trending 

shear zones. The highest gold values reported on the 

property were from a gossanous syenite porphyry (1210 

ppb) and from a cross-cutting pyritic quartz-carbonate 

vein (725 ppb).
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BP Canada Incorporated, Selco Mining and Minerals 

Division (7)

Following the discovery of a base metal occurrence 

on the northeastern shore of Seagrave Lake (described 

above) an electromagnetic survey was flown over the 

Seagrave Lake area in the fall of 1984. A follow-up 

ground EM and magnetic survey was conducted over 5 

selected anomalies. In March and April, 1985, the 

company tested 4 of the above anomalies by diamond 

drilling 5 holes totalling 426 m. The area is underlain 

by mafic flows and sills, intermediate to felsic 

pyroclastic rocks, and pelitic metasediments. Drill 

targets were commonly located at the contact between 

mafic flows and either pyroclastic or sedimentary rocks. 

No significant base metal values were indicated.

Canamer Mining Corporation [1966] (8)

This property (19 claims) is located at the midpoint 

of the far eastern shoreline of Birch Lake. The area is 

underlain by a complexly folded thinly bedded 

wacke/ironstone/siltstone assemblage. Mineralized zones 

consist of quartz-veined breccia zones within the hinge 

zones of minor folds (Edmond, 1966). The brecciation is 

possibly a result of brittle failure in response to 

volume reduction in the hinge zone during folding. No 

alteration was noted. In 1966 Canamer Mining Corporation 

diamond drilled 7 holes, totalling 380 m, stripped and 

sampled several outcrops and excavated a few trenches. 

Au assays in ounces per ton reported from drill holes
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include 0.12 oz Au per ton over 2.4 metres, 0.56 oz 

Au/ton over 0.43 metres, and 0.16 oz Au/ton over .61 

metres.

Cominco Limited [1979] (9)

The former Cominco Limited property consisting of 16 

claims were located just east of the Canamer Property, 

east of Birch Lake. The property was centred over the 

same wacke/ironstone/siltstone assemblage described for 

the Canamer and Dome Properties. Cominco Limited 

conducted a reconnaissance mapping and rock sampling 

survey over most of the property. No assays were 

reported.

Cominco Limited [1979] (10)

The former Cominco Property consisted of 19 claims 

located north of Birch Lake and west of Penson Lake. The 

area is underlain by northwest-trending pillowed and 

massive flows and minor interflow ironstone/siltstone. 

In 1979 Cominco Limited conducted a geological survey 

over the area at a scale of 1:2500. No significant 

results were reported.

Dome Exploration Canada Limited (13)

The property (26 claims) is located in the northwest 

corner of the map area and includes the western end of 

Johnson Island. The area is underlain by mafic 

metavolcanic rocks, except the northwest corner which is 

underlain by intermediate pyroclastic rocks. In 1985,
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the company conducted a ground magnetic and 

electromagnetic survey on cut lines spaced at 100 m 

intervals. No electromagnetic conductors were indicated 

and strong magnetic trends were found to correlate with 

thin interlayered ironstone units.

Dome Exploration Canada Limited (14)

This claim group takes up much of the northeastern 

portion of the map area, and consists of 251 claims. The 

rock units underlying the claim group are complexly 

folded. Stratigraphy trends near north as a result of 

the first period of deformation and a major FI synclinal 

axis passes through the centre of the claim group. The 

north-south stratigraphy has been folded along northwest- 

trending fold axes, hence much of the bedding and 

foliation trends northwesterly. At the centre of the 

syncline is a wacke/siltstone/ironstone package. 

Underlying the metasediments to the west are mafic 

metavolcanics interlayered with wacke/siltstone/ironstone 

and minor intermediate pyroclastic rocks. To the east 

the metasedimentary package is underlain by an 

interlayered sequence consisting of, in decreasing 

abundance, intermediate pyroclastic rocks, metasediments, 

and mafic metavolcanic rocks. There were no units that 

could be correlated to the east and west of this 

metasedimentary package.

In 1985, ground electromagnetic and magnetic surveys 

were conducted over the property on cut grid lines. In 

1986, the company continued exploration by diamond
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drilling several holes, stripping outcrops and carrying 

out a detailed geologic mapping survey. No assays were 

reported.

Dome Exploration Canada Limited (Loydex Option) (15)

The property is located at the far eastern shore of 

Birch Lake and consists of 8 claims which surround the 

gold prospect on the Canamer Property. The area is 

underlain by wacke/siltstone/ironstone assemblages 

interlayered with minor intermediate tuffs. In 1985, an 

electromagnetic and magnetic survey was carried out along 

a cut grid line. No conductors were located and the 

magnetic anomalies correlate with ironstone units. In 

1986, the company mapped the geology on grid lines cut at 

100 m spacing.

Falconbridge Nickel Mines Limited [1970] (17)

This former property is one of the few examined for 

its base metal potential. The property (36 claims) is 

located at the southeast corner of Johnson Island, Birch 

Lake. The area is underlain by interlayered mafic 

metavolcanics and fine metasedimentary rocks. It is 

possible Rhyolite noted in the diamond drill logs were 

not observed by the author in outcrop. The company 

conducted a combined airborne magnetic electromagnetic 

and gamma ray spectrometer survey over the property. 

Electromagnetic anomalies southeast of the shore of 

Johnson Island were tested by 4 diamond drill holes 

totalling 480 m. Minor sulfides were intersected. In
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decreasing order of abundance, they are pyrite, 

pyrrhotite, sphalerite and chalcopyrite. The sulphides 

were generally found as thin bands or disseminations 

within the rhyolite.

R. Frahm and R. F.ngelkes (19) (Gold Fields Mining 

Corporation Option

This group of 11 patented claims located near the 

portage between Springpole and Birch Lake is part of a 

larger group of patented claims which were formerly owned 

by Springpole Mines Limited (1946) and is currently 

optioned to Gold Fields Mining Corporation. The Frahm 

and Engelkes Property is described under the Gold Fields 

Mining Corporation Property (see this report).

Frederick Yellowknife Mines Limited [1946] (20)

This former property of 27 claims is located on the 

north shore of Birch Lake just east of Mcintyre Bay. The 

area is underlain by massive and pillowed mafic 

metavolcanic flows and minor interflow

siltstone/ironstone. The units strike west to northwest 

and dip 50 to 80 degrees north. A magnetometer survey 

was conducted in 1946 over 17 claims along cut lines 

spaced at 300 foot intervals. Four mineralized zones, 

consisting of pyrite and arsenopyrite mineralization 

associated with quartz and chlorite-carbonate schists, 

strike west to northwest parallel to and within shear 

zones. No assays were reported.
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N.A. Gaarder (Gold Fields Mining Corporation Option) (21)

This group of 3 patented claims located near the 

portage between Springpole and Birch Lake is part of a 

larger group of patented claims which were formerly owned 

by Springpole Mines Limited (1946) and is currently 

optioned to Gold Fields Mining Corporation. The Gaarder 

Property is described under the Gold Fields Mining 

Corporation Property (see this report).

Gold Fields Mining Corporation (22)

In 1985, Gold Fields Mining Corporation conducted a 

combined helicopter borne magnetic and electromagnetic 

survey over wholly owned and optioned unpatented or 

patented claim groups which total approximately one-third 

of the map aren. huri mj 1905 and 1986 the company also 

carried out geologic mapping and humus sampling.

Much of the company's attention has focused around 

and on the optioned Frahm and Engelkes (19), Gaarder 

(21) f T.R. Howard (27), W.H. Howard (28), Humblin and 

Lillian (29), Milestone (44) and Williams (57) group of 

Patented Claims, which were all formerly held by 

Springpole Mines Limited in 1946.

The whole group of patented claims located near the 

portage between Birch and Springpole Lake were previously 

described by R. Thomson (1946), Harding (1936) and 

Coleman (1936). The following is summarized from their 

descriptions.

The ground was first staked by the N.A.M.E. Company 

in 1928, but the claims were allowed to lapse. They were
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restaked in 1933 by T. Duncan. The claims were then 

purchased by the Windikogan Sturgeon Mining Syndicate who 

put down a considerable amount of trenching and diamond 

drilled 10 holes (totalling approximately 400 m) in 1936. 

During 1939 some trenching was done on a new showing 

called the east showing. In 1946, the property was owned 

by Springpole Mines Limited who conducted a small amount 

of trenching and sampling. No further work wa.s done on 

the property until the work in 1985 by Gold Fields Mining 

Corporation.

Near the portage the geology consists of northwest- 

trending intermediate pyroclastic rocks, metasediments 

and minor mafic met.avolcanics in the north which are 

separated from a mafic metavolcanic sequence to the south 

by a layered dioritic sill. The sill strikes at 320 

degrees for approximately 4 km and averages between 100 

and 400 m in thickness. The sill cuts the southwest 

corner of the patented claim group.

Gold mineralization in the deposit on the Milestone 

property is contained within an east-trending sinistral 

shear zone and is associated with pervasive carbonate 

alteration and disseminated pyrite and arsenopyrite 

mineralization. The shear zone is within metasediments 

and strikes approximately parallel to bedding. Several 

gold assays are available from work completed in 1936 by 

Windikogan Sturgeon Mining Syndicate (Resident 

Geologist's office. Red Lake), the highest of which is 

1.8 ounces gold per ton over 1.1 metres.
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B.L. Heinrich (Gold Fields Mining Corporation Option) 

(26)

This property is located on the shoreline of Birch 

Lake between the portage to Springpole Lake and the mouth 

of Wagner Bay and is underlain by northwesterly-striking 

units of mafic metavolcanic and intermediate pyroclastic 

rocks. In 1984, F3.L. Heinrich diamond drilled l hole (30 

m) and stripped outcrops. Minor quartz veining and 

carbonate and chlorite alteration within shear zones were 

discovered, but no gold assays were reported.

In 1985, Gold Fields Mining Corporation conducted 

airborne magnetic and electromagnetic surveys over the 

property, stripped and sampled considerable amounts of 

outcrop, and carried out geological mapping. No assays 

are available.

T.R. Howard (27) and W.H. Howard (Gold Fields Mining 

Corporation Option) (28)

This single patented claim located near the portage 

between Springpole and Birch Lakes, is part of a larger 

group of patented claims which were formerly owned by 

Springpole Mines Limited (1946) and is currently optioned 

to Gold Fields Mining Corporation. The T.R. Howard 

Property is described under the Gold Fields Mining 

Corporation Property (see this report).

D. Humblin and N. Lillian (Gold Fields Mining Corporation 

Option) (29)
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This group of 3 patented claims located near the 

portage between Springpole and Birch Lakes is part of a 

larger group of patented claims which were formerly owned 

by Springpole Minos Limited (1946) and is currently 

optioned to Gold Fields Mining Corporation. The Humblin 

and Lillian Property is described under the Gold Fields 

Mining Corporation Property (see this report).

Labrador Mining and Exploration Company Limited (Wagner 

and Melanson Group and Frostbite Option) (34)

This property is underlain by northwest-striking 

pelitic metasediment.*?, matrix-supported conglomerates, 

and intermediate pyroclastic rocks, all of which have 

been cut by gabbro and quartz-feldspar porphyry dikes. 

It was first staked by Wagner, Kerr and Mayo in 1930, 

then optioned to Consolidated Mining and Smelting Company 

Limited in the early 1930s, which did stripping, 

trenching and sampling on the main showing located in the 

central portion of the property. The showing consists of 

a quartz vein zonr- with a maximum width of 2.5 m which 

strikes north-norl. hwostward for a distance of over 210 m.

No further work was recorded until Labrador Mining 

and Exploration Company Limited conducted electromagnetic 

and magnetic surveys over the property in 1983. At least 

five strong conductive zones trending northwest-southeast 

were outlined; one of these correlated with the main 

showing. In 1904 two anomalies were tested by diamond 

drilling for a total of seven holes; six on the main 

showing, totalling 490 m, and one of 50 m on an anomaly
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located approximately 600 m west-southwest of the main 

showing. At the main showing the mineralized zone 

changes from a quartz vein system on the surface to a 

disseminated sulphide zone, consisting of pyrite and 

pyrrhotite (S-5%), at depth. Minor massive sulphides are 

also found in quartz veins and narrow silicified zones. 

Rocks are strongly carbonatized close to a quartz- 

feldspar porphyry, and weak chloritization occurs 

throughout. The entire property is currently optioned to 

Frostbite Resources Limited.

Loydex Resources Incorporated (37)

The property consists of 2 claims and is located 

over an island in the northwest corner of the map area. 

The island is underlain by a wacke/ironstone/siltstone 

assemblage. Cross-cutting and conformable carbonate-rich 

veins and alteration zones were noted by the author. In 

1985, a ground magnetic survey was conducted by Loydex 

Resources Incorporated.

Loydex Resources Incorporated (38)

The property (6 claims) is located in the Bay in the 

southeast corner of Birch Lake. The area is underlain by 

complexly deformed mafic and intermediate metavolcanic 

rocks and thinly bedded wacke and ironstone. The 

deformational history of the area includes two periods of 

regional deformation as well as a later localized event 

which resulted in development of a northeast-trending 

crenulation and steep lineation.
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In 1960, A Icon Exploration and Mining Syndicate 

diamond drilled 3 holes, totalling 120 m. Minor quartz 

stringers with disseminated pyrite were reported, but no 

gold assays were reported.

In 1966, H.C. Hanson diamond drilled l hole (31 m), 

stripped several outcroppings and put down several 

trenches.

In 1985, Loydex Resources Incorporated conducted a 

magnetic survey over the property. A strong magnetic 

anomaly trending north is probably related to an 

ironstone unit. One chip sample across 7.5 ft. of the 

ironstone from an old pit assayed 0.09 oz Au/ton.

Maple Leaf Petroleum (39)

In 1985 Maple Leaf Petroleum commissioned Watts, 

Griffis and Mc-yuat to examine their property on the east 

shore of Wagner Bay. The claim group is underlain by 

north- to northwest-striking metasedimentary and 

intermediate and mafic rnetavolcanic rocks. A thin layer 

of laminated ironstone is located within the 

metasediments on the shoreline. Work involved geologic 

mapping, magnetic and electromagnetic surveys and soil 

geochemistry. The highest gold assay reported was 57 

ppb.

Mcintyre Mines Limited 11976] (40)

The former property (16 claims) is located north of 

Wagner Bay and straddles the western map boundary. The 

area is underlain by intermediate pyroclastic
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metavolcanic rocks and minor metasediments. In 1976 , 

Mcintyre Mines Limited conducted a ground magnetic and 

electromagnetic survey along cut grid lines spaced at 122 

metre intervals. Magnetic trends correlated with known 

geology and two weak electromagnetic anomalies were 

identified. One of the anomalies was believed to be 

related to a strong shear or a narrow weakly conductive 

zone and the second electromagnetic anomaly was 

associated with a change in the magnetic environment.

Mentor Exploration and Development Company Limited [1968 J 

(43)

The former property (25 claims) straddles the north
*

map boundary east of Mcintyre Bay. The portion of the 

former property within the map area is currently held by 

St. Joe Canada Incorporated and the geology is described 

under that heading.

In 1968, Meritor Exploration and Development Company 

Limited excavated and sampled eight trenches at the east 

end of the north shear zone near Penson Lake. Gold 

assays as high as D.16 oz Au/ton over 1.5 m were 

obtained. Six diamond drill holes, totalling 491 m were 

drilled to test the mineralized zones at depth. Only 

four separate intersections of between .10 and .12 oz 

Au/ton over less than l metre were obtained.

Milestone Exploration Limited (Gold Fields Mining 

Corporation Option) (44)
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This group of 5 patented claims located near the 

portage between Springpole and Birch Lakes is part of a 

larger group of patented claims which was formerly owned 

by Springpole Mines Limited (1946) and is currently 

optioned to Gold Fields Mining Corporation. The 

Milestone Property is described under the Gold Fields 

Mining Corporation Property (see this report).

New Dickenson Mines Limited (Alcon Exploration and Mining 

Syndicate Option) [i960] (48)

This former property consisted of 7 contiguous 

claims which covered the area from Mcintyre Bay to Penson 

Lake. This former property is currently held by St. Joe 

Canada Incorporated (51) and the geology is described 

under that heading.

In I960, the property was owned by Alcon Exploration 

and Mining Syndicate and was optioned to New Dickenson 

Mines Limited. The two companies diamond drilled a total 

of 14 holes, totalling 390 m and put down several 

trenches near Penson Lake. Only a few gold assays are 

available, the highest being 0.14 oz Au/ton over .73 

metres but visible gold was found in several trenches, 

and good gold pannings were recovered in several of the 

diamond drill sludge samples.

Sherritt Gordon Mines Limited (50)

In 1979, Sherritt Gordon Mines Limited diamond 

drilled three holes, totalling 200 m, on a claim block 

just west of Grayd.irl Lake (currently held by Noranda
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Exploration Limited). Mineralization consists of pyrite 

and pyrrhotite in veins and lenses of carbonate which 

cross-cut mafic to felsic tuffs and flows as well as 

pelitic metasediments. Assays reported from the 

mineralized zones show only trace values of gold, but up 

to 0.28 oz silver/ton.

St Joe Canada Incorporated (51, 52)

This property consists of 13 contiguous claims 

between Penson Lake and Mcintyre Bay on the north shore 

of Birch Lake. The area is underlain mainly by massive 

and pillowed basaltic flows and minor interflow laminated 

ironstone/siltstone. Gold is associated with quartz 

veining and minor carbonate alteration within two 

parallel chlorite-rich shear zones. The shearing is 

sinistral, strikes 270 to 290, parallel to interflow 

metasedimentary units, and dips 50 to 75 degrees north. 

The south shear zone intersects the islands at the mouth 

of Mcintyre Bay. The northern shear zone is traced 

intermittently over a distance of 2300 m northwest of the 

property.

Between 1933 and 1935, the western end of the 

northern shear zone, which is to the north and outside of 

both the map area and the St. Joe Canada Incorporated 

Property, was mined by W.D. Cooper and P.A. Barry 

(Harding, 1936). A total of 23 ounces of gold was 

produced (Harding, 1936).

In 1982, St. Joe Canada Incorporated conducted 

reconnaissance mnppinq over the property. In 1984 a
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ground magnetometer, rnax-min HLEM and VLF-EM survey was 

done on cut lines spaced at 122 metre intervals. The 

geophysical survey identified two conductive zones which 

correlated with magnetic anomalies. These anomalies were 

interpreted to be a result of thin sulphide-bearing 

ironstone units.

St. Joe Canada Incorporated (53)

The claim group straddles the western map boundary 

and only a small portion of the group lies within the map 

area. The area is underlain by intermediate pyroclastic 

metavolcanic rocks and minor mafic metavolcanic rocks. 

In 1986, St. Joe Canada Incorporated carried out an 

airborne magnetic and electromagnetic survey.

Sudbury Contact Mines Limited [1970] (54)

The former property (32 claims) is located over the 

south half of Johnson Island on Springpole Lake. The 

geology of this area is structurally complex as the claim 

block is just south of the hinge zone of a main second 

generation fold. In decreasing order of abundance, rock 

types include mafic metavolcanics, intermediate 

metavolcanic rocks and metasediments.

In 1970, Sudbury Contact Mines Limited conducted 

ground magnetic and electromagnetic surveys at 122 metres 

line spacing. Only one weak magnetic anomaly, located 

along the southern shore of the narrows, was coincident 

with an electromagnetic anomaly.
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Utah Mines Limited 11978] (55)

The former property consisted of 23 contiguous 

claims and straddled the western map boundary. The area 

is underlain by northwesterly-trending units of 

intermediate pyroclastic metavolcanic rocks and mafic 

metavolcanic flows and sills and minor interflow 

metasediments. The metasediments consist of thinly 

bedded siltstone/ironstone/wacke assemblages. In 1978, 

Utah Mines Limited conducted geological mapping and 

ground magnetic ami electromagnetic surveys spaced at 122 

metre intervals on a cut grid line. Magnetic trends were 

found to parallel 1:he stratigraphy. No significant 

electromagnetic anomalies were discovered.

C. Veinott (56)

This property consisting of one claim is located on 

the south shore of the large island in the northwest 

corner of the map area. It is underlain by basalt. One 

hole, 31 m in length, was diamond drilled in 1986. Minor 

carbonate alteration associated with minor sulfides was 

reported. No gold assays are available.

E.D. Williams (Gold Fields Mining Corporation Option) 

(57)

This group of 4 patented claims located near the 

portage between Springpole and Birch Lakes is part of a 

larger group of patented claims which were formerly owned 

by Springpole Mines Limited (1946) and is currently 

optioned to Gold Fields Mining Corporation. The Williams
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Property is described under the Gold Fields Mining 

Corporation Property (see this report).

Recommendations for Future Exploration

No significant base metal occurrences had been found 

prior to the present mapping in the area and no new 

targets for base metal exploration were found by the 

author.

There are several gold occurrences within the map 

area and continued exploration to find an economic 

deposit is warranted. Three past-producing gold mines 

are located less than 10 kilometres to the north and a 

gold deposit, located on the St. Joe Canada Incorporated 

Property, is 3 km west of the map area.

Gold deposits in the area were likely formed from 

hydrothermal solutions passing through fractured and 

faulted supracrustal rocks. The prospector should, 

therefore, concentrate on searching for alteration halves 

related to these fluids in the intensely deformed areas.

In the field, evidence for hydrothermal activity 

includes chlorite   carbonate alteration   quartz 

veining. The mineralization occurs as disseminated 

sulphides and is found in association with structures 

related to the second deformational event; mainly 

northwest- to west-trending shear zones.

Exploration for gold using electromagnetic and 

magnetic geophysical techniques has proved to be of 

limited value in the area because:
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1. The gold bearing zones only contain disseminated 

sulphide

mineralization, consisting mainly of pyrite, which is

nonmagnetic.

2. The gold bearing zones are parallel to stratigraphy 

and the

stratigraphy consists of interlayered rock types with 

highly

variable magnetite contents.

Exploration for gold using induced polarization 

geophysical techniques is recommended since all known 

occurrences in the map area are associated with 

disseminated sulphide mineralization. The IP survey 

could be used to define the continuation at depth of a 

surficial mineralized zone.
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Table 1: Table of lithologic units for the Birch Lake 
area (eastern half).

PHANEROZOIC 
CENOZOIC

QUATERNARY 
Recent

Swamp, stream, and lacustrine deposits 
Pleistocene

Till, clay, sand, and gravel; glacial, 
glaciofluvial deposits

UNCONFORMITY 
PRECAMBRIAN 

ARCHEAN
Felsic to Intermediate Intrusive Rocks 

Biotite granodiorite, tonalite, 
trondhjemite, biotite quartz 
monzodiorite; quartz diorite and 
granite with coarse alkali feldspar 
phenocrysts

Felsic to Intermediate Hypabyssal Intrusive 
Rocks

Quartz porphyry, feldspar porphyry, 
quartz-feldspar porphyry, felsite, 
syenite porphyry

INTRUSIVE CONTACT
Metamorphosed Mafic and Ultramafic 
Intrusive Rocks

Gabbro, diorite, anorthosite, 
porphyritic gabbro, amphibolitized 
ultramafic rocks

INTRUSIVE CONTACT 
Metasediments

Chemical Metasediments
Oxide-facies iron formation 

Clastic Metasediments
Arenite, pebbly wacke, wacke, siltstone, 
mudstones, matrix-supported conglomerate, 
clast-supported conglomerate, reworked 
pyroclastic rocks 

Metavolcanics
Felsic Metavolcanics

Tuff
Intermediate Metavolcanics 
Feldspar crystal tuff, lapillistone, tuff, 
lapilli-tuff, tuff breccia, massive flow 

Mafic Metavolcanics
Porphyritic, amygdaloidal, massive, and 
pillow flows with flow breccias, and 
hyaloclastite; tuff, lapilli-tuff, 
lapillistone
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TABLE 2: Chemical analyses of samples collected in 1985 and 1986 
Sample locations in back pocket.

Sample
Number
field term

SiO2
TiO2
A12O3
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K20
P2O5
CO2
S
H2O+
H2O-
LOI
TOTAL

85DJG
-0134

basalt

50.70
1.41

16. 10
11.80
00.00
0. 13
5.97
7.92
3.20
0.36
0.34
0.26
0.01

00.00
00.00
1.80

99.70

85DJG
-0158

basalt

47.30
0.92
15.70
11.20
00.00
0. 16
7.02
9.50
1.85
0.22
0.08
2.76
0.02

00.00
00.00
6. 10

100.00

8*5 D JG
-0168

basalt

57.20
1. 13

10.90
16.00
00.00
0.26
1. 13
5.77
2.30
1.65
0.51
1.60
0. 15

00.00
00.00
1.60

98.50

85DJG
-0169

basalt

53.50
1.56

12.70
15.80
00.00
0.23
3.58
7.63
2.79
0.44
0.18
0. 17
0. 12

00.00
00.00
0.20

98.60

85DJG
-0183

gabbro

48.90
0.82
15.70
10.90
00.00
0. 17
7.54
10.60
2.69
0.05
0.05
0.27
0.02

00.00
. 00.00

2.40
99.80

85DJG
-0185

basalt

51.60
2.01

12. 10
18.30
00.00
0.26
3.63
7.04
2.47
0.22
0.26
0.55
0. 12

00.00
00.00
0.70

98.60

TRACE ELEMENTS

Be
Co
Cr
Cu
Ni
Pb
Se
Sr
V
Y
Zn

1
34

209
42
118
94
25

275
165
19

102

1
41

251
108
110
44
45
90

225
18
80

1
18

N.D.
42

N.D.
N.D.
50

185
12
45

160

1
44
23
48
16
53
50

125
285
25

142

1
41

338
102
87

N.D.
55

135
230
15
69

1
35

N.D.
44

N.D.
76
50
90

215
50

185
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SAMPLE
NUMBER
field term

SiO2
TiO2
A12O3
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K2O
P2O5
CO2
S
H2O+
H2O-
LOI
TOTAL

85DJG
-0189

basalt

50.00
0.73
14.30
12. 10
00.00
0. 19
8.02
8.71
3.37
0.09
0.07
0.32
0.07

00.00
00.00
2. 10

97.97

85DJG
-0190

basalt

51.60
0.97
14.70
10.20
00.00
0.31
7. 18
5.31
3.57
0.05
0.08
2.26
0.02

00.00
00.00
5.20

99.20

85DJG
-0191

gabbro

45.20
0.72
14.80
12.80
00.00
0. 18
10.50
9. 13
1. 19
0.03
0.06
1. 19
0.03

00.00
00.00
4.90

99.20

85DJG
-0192

basalt

45.60
0.98
15.70
14.80
00.00
0.22
7.59
10.80
2.09
0.40
0.09
0.30
0.01

00.00
00.00
1. 10

99.40

85DJG
-0193

basalt

46.80
1.58

14.70
17.00
00.00
0.22
5.78

10. 10
2.04
0.30
0. 17
0.49
0.02

00.00
00.00
0.70
99.40

85DJG
-0194

basalt

47.30
0.67
13.40
11.60
00.00
0.20
9.52
12.50
1.73
0. 18
0.06
1.47
0.03

00.00
00.00
2.20

99.30

TRACE ELEMENTS

Be
Co
Gr
Cu
Ni
Pb
Se
Sr
V
Y
Zn

1
45

390
103
130
30
60

110
235
25
80

1
50

128
113
76
24
70

160
300
50
92

1
58

240
112
192
14
45

105
190
50
78

1
58

178
14
81
31
55

155
280
18

108

1
53

130
42
74
28
50

210
285
30

130

1
56

835
186
275
90
55
75

210
16
76
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SAMPLE
NUMBER
field

SiO2
TiO2
A12O3
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K2O
P2O5
CO2
S
H2O
H2O-
LOI
TOTAL
98.90
TRACE

Be
Co
Cr
Cu
Ni
Pb
Se
Sr
V
Y
Zn

85DJG
-0195

term basalt

50.90
2. 10
11.70
18.00
00.00
0.24
2.71
5.36
2.97
0.05
0.25
3.14
0.01

00.00
00.00
4.50

98.80

ELEMENTS

1
30

N.D.
9

N.D.
32
40
75
185
35

160

85DJG
-0196

basalt

49.70
1.44

13.20
16.00
00.00
0.23
6. 13
6.85
3.61
0. 17
0. 13
0.38
0.01

00.00
00.00
1.40

98.90

1
45
21
12
40
13
55
85

345
30
90

85DJG
-0197

basalt

50.60
1.99

12. 10
18. 10
00.00
0.27
5.03
7.77
1.54
0.39
0.21
0.26
0.28

00.00
00.00
1. 10

99. 10

2
43
23
98
18
28
60

150
380
45

145

85DJG
-0199

basalt

53.40
2. 10
12.40
17.80
00.00
0.20
3.23
5.91
2.43
0.20
0.27
0. 17
0.03

00.00
00.00
0.30

98.20

1
27

N.D. .
13

N.D.
35
55

170
140
65
88

85DJG
-0200

basalt

51.80
2. 14
12.40
18.40
00.00
0.22
2.90
6.38
2.57
0.09
0.26
0.59
0.24

00.00
00.00
1.30

98.50

2
36

N.D.
40

N.D.
32
55

195
195
60
74

85DJG
-0201

basalt

47.80
1.49

13.90
15.80
00.00
0.21
7. 15
8.74
1.83
0.46
0. 14
0. 14
0.20

00.00
00.00
1.50

99.00

1
50

152
92
82
20
50

120
290
30

138



TABLE 2 CONTINUED

-80-

SAMPLE
NUMBER
field term

SiO2
TiO2
A12O3
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K20
P2O5
CO2
S
H2O+
H2O-
LOI
TOTAL

85DJG
-0202

basalt

46.20
1.63

14.20
17.00
00.00
0. 19
6.14
5.34
3.73
2.73
0. 13
1.09
0.07

00.00
00.00
1.60

98.90

85DJG
-0203
flow

55.30
0.89
15.20
8.41

00.00
0. 12
6. 18
7.65
3.48
0. 11
0.20
0. 14
0.01

00.00
00.00
1. 10

98.60

86DJG
-0213

basalt

54.50
0.87
14.80
2.75
7.70
0. 18
5.96
9. 15
2.52
0.43
0.09
0. 18
0.07
0.91

00.00
0.70

100. 10

86DJG
-0218
porph

basalt

46.60
1.02

16.90
2. 10
9.92
0.19
6.68
10.80
1.87
0. 12
0.08
0.33
0.04
1.69
0.07
1.60

98.40

86DJG
-0225
tuff

43.70
1.58

15.50
1.40

11.30
0. 13
6.28
7.06
2.97
0. 10
0. 17
4. 17
0.01
4.64
0.07
7.90

99. 10

86DJG
-0251

diorite

45.30
1.01

17.90
1.26
6.96
0. 11
5.53
8.36
3.02
1.33
0. 10
4.71
0.01
3.42

00.00
8.30

99.00

TRACE ELEMENTS

Be
Co
Cr
Cu
Ni
Pb
Se
Sr
V
Y
Zn

2
50

128
124
64
36
55

320
350
25

170

1
34

357
47

141
32
30

300
140
18
94

1
39

158
49
31
59
34

203
190
20

102

1
42

290
84

116
22
42
128
250
25

100

1
43

169
73
81
11
29
37

190
25

120

1
33

265
64
86
30
18

269
122
13
68
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SAMPLE
NUMBER
field term

SiO2
TiO2
A12O3
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K20
P2O5
CO2
S
H2O+
H2O-
LOI
TOTAL

86DJG
-0252

diorit

45.60
0.87
21.40
3. 10
6.66
0.08
6.59
7.90
2.34
0. 14
0.09
0.22
0.01
3.66
0.06
4.00

98.70

86DJG
-0257

gabbro

47.80
0.63
15.00
2.42
8.89
0. 16
9.09
8.70
1.58
0.42
0.05
0.75
0.01
3. 11
0.06
3.70

98.70

86DJG
-0259

. basalt

49. 10
0.74
17.00
2. 15
7.70
0. 19
4.95
10.00
3.06
0.04
0.05
1.27
0. 17
2.26

00.00
3.10

98.70

86DJG
-0303

lapilli
tuff

63. 10
0.58
17.20
1.67
2.81
0.04
1.30
1.90
5.61
1.74
0. 12
1.46
0.02
1.15

00.00
2.30

98.70

86DJG
-0342
tuff

48.60
1.58

15.90
1.20
9.85
0.20
2.20
8.47
2.35
0.67
0. 18
4.95
0.08
2.70
0.06
6.80

99.00

86DJG
-0365
tuff

53.40
0.94
15.30
1.47
5.70
0. 12
3.54
7. 17
4. 10
0.99
0. 19
3.61
0.01
1.95
0.06
5.50

98.60

TRACE ELEMENTS

Be
Co
Cr
Cu
Ni
Pb
Se
Sr
V
Y
Zn

1
40

207
80
155
28
17

398
125
11
65

N.D.
47
101
96
70
12
32
88

198
13
82

1
53
105
78
78
19
41

108
223
17
88

1
13
36
6

20
23
7

356
55
6

45

1
36

144
56
62
10
31

187
188
17

102

1
25
73
36
50
17
18

188
120
22
75
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TABLE 2 CONTINUED

SAMPLE
NUMBER
field term

SiO2
TiO2
A12O3
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K2O
P2O5
C02
S
H2O+
H2O-
LOI
TOTAL

86DJG
-0384
tuff

52.40
0.69

15. 10
3.07
4.81
0. 10
7.40
7.83
3.59
1.94
0.28
0.35
0.09
0.74
0-. 05
1.50

98.40

86DJG
-0400

lapilli
tuff

60.70
1.20

13.80
1.55
5.26
0. 14
1.07
4.94
2.30
2.59
0.26
3.61
0.02
1.85

00.00
5.20

99.30

86DJG
-0448

lapilli
tuff

64.70
0.44
16.20
1. 13
2.52
0.03
2.23
2.38
6.36
0.69
0. 14
0.86
0. 15
1.54

00.00
2.00

99.40

86DJG
-0462
tuff

58.50
0.71
15.40
2.84
3.55
0.06
4.65
4.59
4. 16
1.98
0.23
0. 15
0.01
1.77

00.00
1.70

98.50

86DJG
-0463

basalt

46. 10
1.62

15.40
1.60

11.30
0. 17
7.64
8.97
2.48
0.06
0. 14
0.53
0.07
3.21

00.00
3.00

99.30

86DJG
-0464

lapilli
tuff

47.30
1.37

14.30
2.80
9. 11
0.24
4.51
11.00
2. 13
0.23
0. 10
3. 11
0.23
2.61

00.00
4.50

99.00

TRACE ELEMENTS

Be
Co
Gr
Cu
Ni
Pb
Se
Sr
V
Y
Zn

2
30

400
26
69
30
17

465
139
13
70

3
8

16
30

N.D.
39
19

111
53
51

10.1

1
9

45
23
20

N.D.
3

414
48
5

66

1
22

172
58
86
31
13

658
113

8
80

1
440
243
65
93

N.D.
33

150
317
30

110

1
37

196
90
77
37
26

162
269
28

108
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TABLE 2 CONTINUED

SAMPLE
NUMBER
field term

Si02
TiO2
A1203
Fe2O3
FeO
MnO
MgO
CaO
Na20
K2O
P2O5
CO2
S
H2O+
H2O-
LO I
TOTAL

86DJG
-0467

lapil 1 i
tuff

55.00
0.93
13.40
2.66
3.48
0.12
1.45
8.67
2.68
2.84
0.46
6.26
0.02-
1.11
0.0 f)
7.70
99.10

86DJG
-0468

lapil li
tuff

62.10
0.55
16.50
2.30
2.44
0.05
2.73
3.55
4.00
1.71
0.17
1.13
0.01
1.84
0.06
2.80
99.10

86DJG
-0469

crystal
"tuff

60.30
0.56
16.60
1.51
3.41
0.08
2.49
4.26
3.68
1.95
0.19
2.16
0.01
1.70
0.05
3.70

99.00

86DJG
-0486

crystal
~tuff

67.80
0.33
17.90
0.73
1.11

00.00
0.58
0.95
6.12
2.02
0.07
0.67
0.01
0.52
00.00
1.30
98.80

86DJG
-0488

gabbro

47.30
1.56
15.40
4.00
9.55
0.16
6.36
8.40
2.38
0.19
0.11
0.58
0.08
2.55
0.05
2.80
98.70

86DJ
-040
tuf

59.9
0.8
15.3
3.6
4.1
0.1
3.3
3.8
3.4
2.9
0.4-
0.4
0.0.'
0.6 r

00. 0(
1.2(

99.01

TRACE ELEMENTS

Be
Co
Gr
Cu
Ni
Pb
Se
Sr
V
Y
Zn

J
17
123
60
45
21
19

1403
115
15
72

2
12
27
20
6

31
11

1038
76
11
64

2
12
25
20
6

67
9

773
81
11
67

1
N.D.
N.D.

6
N.D.
40

N.D.
378
18

N.D.
39

1
45
191
107
115
20
26

307
187
23
124

2
23
137
50
49
14
13

1000
100
13

106
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TABLE 3: Chemical analyses of samples collected by A.M. 
Goodwin (1963). Sample locations indicated on map in back 
pocket.

SAMPLE 
NUMBER 
field term

SiO2
TiO2
A12O3
Fe203
FeO
MnO
MgO
CaO
Na2O
K2O
P205
LOI

63AMG
-0075
tuff

63AMG
-0076

basalt

63AMG
-0077
flow

63AMG
-0079

basalt

63AMG
-0080

basalt

60.90
.58

15.30
1.80
3.69
0. 11
4.03
4.91
2.36
2.45
N/D

4. 14

50. 10
0.65
14.40
2.42
8.45
0.23
5.45
9. 17
2. 10
0.02
N/D
6.60

59.60
0.97
15.00
0.88
6.05
0. 13
3.95
6.03
4.04
0.87
N/D
1.40

50.50
0.97
13.00
7.82
7.00
0.25
5.70
7.21
2.68
0.82
N/D

2. 10

47.90
1.06

14.80
7. 18
5.40
0.21
5.25

10.93
2.72
0.61
N/D
4.00

63AMG
-0081

basalt

51.00
0.99
12.80

66
00

0.26
5.80 
7.65 
2.97 
0.28 
N/D 
3.80

SAMPLE 
NUMBER 
field term

SiO2
TiO2
A1203
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K2O
P2O5
LOI

63AMG
-0082

basalt

63AMG
-0083

basalt

63AMG
-0084

basalt

49.00
0.96
14.90
2.28
6. 17
0. 15
4.52
8.91
4.77
0.80
N/D
8.80

48. 10
0.89
16.80
2.20
7.78
0. 14
7.78
6.68
2.61
0.27
N/D
7.40

51.50
1. 16

16.20
1.83
8.75
0. 16
3.02
6.51
2.56
1.55
N/D
7.40

63AMG
-0085
flow

63AMG
-0086
flow

63AMG
-0087
tuff

52.90
0.92
15.50
1.25
7.10
0. 15
3.68
7.08
2.39
1.59
N/D
8.70

53.60
0.92
15.50
1.40
7.04
0. 19
3.67
7.26
3.61
0.64
N/D
7.90

51.40
0.99
16.90
4.55
6.05
0. 19
5.95
6.69
3.55
1.67
N/D
3.50
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SAMPLE 
NUMBER 
field term

SiO2
TiO2
A12O3
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K2O
P205
LOI

SAMPLE 
NUMBER 
field term

SiO2
TiO2
A1203
Fe2O3
FeO
MnO
MgO
CaO
Na2O
K2O
P2O5
LOI

63AMG
-0099
tuff

52.70
0.74
15.20
2.34
5.97
0. 13
5.60
7.25
3. 16
1.02
0.33
4.80

63AMG
-0109
tuff

59.30
0.71
14.20
2.00
3.08
0.06
2.53
4.27
5.52
3.42
0.42
3.80

63AMG
-0100
flow

58.40
0.63
14.90
1.45
4.38
0.09
4.35
5.40
3.63
1.42
0.22
3.50

63AMG
-0110
tuff

60.00
0.66
14.20
2.73
2.32
0.07
2.52
4.00
5.28
3.75
0.42
3.60

63AMG
-0101

63AMG
-0106

tuffrhyolite

62.30
0.52
15.40
0.81
3.79
0.06
1.41
3.68
3.79
1.51
0. 17
5.30

63AMG
-0111

basalt

49.40
1.07

12.90
1.47

12.00
0. 16
8.80
5.72
2.52
0.32
0. 17
4.90

76.40
0.31
14.60
00.00
0.47
0.05
0.38
0.60
3. 16
2.54
0.05
1.90

63AMG
-0129

basalt

49.30
1.00

15.60
1.74

10.20
0.21
4.82
8.77
2.54
0.05
0.07
4.80

63AMG
-0107
tuff

56.20
0.62
16.60
0.83
6.13
0. 16
4.28
4.45
4.22
0.72
0. 15
5.60

63AMG
-0130

basalt

46.60
1.01

14.20
1.90

11.70
0.21
6.40
9.00
1.93
0.05
0. 11
5.00

63AMG
-0108

basalt

49.90
1.59

13.80
4.08
9.64
0. 16
3.84
5.42
3.79
0. 17
0.21
6.20
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Table 4: Sumary of exploration Activity in the Birch Lake Area.

COMPANY

A Icon 
Exploration
and Mining
Syndicate

Anax Exploration 
Inc.

J. Bennis

K. Bernier

K. Bernier

B. P. Resources
Canada Linted
(Selco Division)

B. P. Resources
Canada Linited
(Selco Division)

Canaier Mining
Corporation

CoBinco Linted

Coainco Limited

Coiinco Linted

Dejour Nines
Lnited

Dote Exploration
(Canada) Linted

Doie Exploration
(Canada) Linted

Done Exploration
(Canada) Lnited
Loydex option

Exploroco
Properties
Incorporated
(Labrodor Mines)

CLAIM 
GROUP 
NO.

0

0
3

4

5

6

7

8

0

 

11

(n)

13

14

15

16

AFRO 
NO.

Keigat 
Lake Area
Rept. 1

2.1456

2.8502
2.9065

Seagrave
Lake Area
Rept. 10
63.4327

Keigat
Lake Area
Rept. 10

2.3070

2.3070

2.7984
2.9356

2.8111

2.8017
2.8253

2.89138

Satterly
Lake Area
Rept. 19

YEAR 
WORK 
DONE

i960

1973

1985

1985

1966

1979

1979

1985
1986

1985

1985

1985

1985

GEOPHYSICS 
MAG E. M. ASSAYS 

LOCATION GRID AIR GRID AIR GEOLOGY AVAILABLE DDH TRENCHING

east of Dole 3 ddh 6 trenches 
Lake 122 B

south end of X XX 
Seagrave Lake

north end of X X X whole rock
Springpole Lake

trace 5 ddh
elements 426 B

east end of X Au, Ag 7 ddh
Birch Lake 379 B

east end of X 
Birch Lake

Penson Lake X
area

north and south X X overburden
of Exit Bay drilling

Johnson Island X X

between Birch X X
and Kiegat Lakes

snail island on X
Birch Lake,
southwest of
Johnson Island

south of Wagner
Bay, Birch Lake Au 10 ddh

1207 B
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Table 4: Sunmary of exploration Activity in the Birch Lake Area.

COMPANY

CLAIM
GROUP
NO.

AFRO 
NO.

YEAR 
HORK 
DONE LOCATION

GEOPHYSICS 
MAG E.M. 

GRID AIR GRID AIR GEOLOGY
ASSAYS 

AVAILABLE DDH TRENCHING

Falconbridge 
Nickel Mines 
Liiited

B.J. Fasken

R. Fraha and 
R. Engelkes 
(Gold Fields 
option)

Frederick 
Yellowknife 
Mines Liiited

N.A. Gaardner 
(Gold Fields 
option)

Gold Fields 
Canadian Mining 
Liiited

Gold Fields 
Canadian Mining 
Liiited

(li) 63.2788 
^-^ 63.2804 

2.107 
Keigat 
Lake Area 
Rept. 12

18 2.8802

19

  "'"
21

22 2.8140 
2.8687

23 2.8565

1969 Birch Lake, X 
1970 including part 

of Johnson Island

1985 east end of 
Satterly Lake

1946 north of Johnson X 
Island, Birch 
Lake

1985 east end of X 
1985 Birch Lake, 

between Birch 
and Springpole 
Lakes

1985 east end of 
Birch Lake, 
between Birch 
and Springpole 
Lakes

4 ddh 
481 i

Gold Fields 
Canadian Mining 
Liiited

B.C. Hanson

B.L. Heinnch 
(Gold Fields 
option)

T.R. Howard 
(Gold Fields 
option)

T.R. Howard 
(Gold Fields 
option)

24

26

27

28

Keigat 
Lake Area 
Rept. 11

Casunit 
Lake Area 
Rept. 27

1966 east of Dole 
Lake

1984 north of Wagner 
Bay, Birch Lake

1 ddh 
31 D

i ddh 
31 n
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Table 4: Sunary of exploration Activity in the Birch Lake Area.

COMPANY

D. Huiblin and
N. Lillian
(Gold Fields
option)

R. D. Iirie

M. Johnson

Kidd Creek
Mines Liiited

B. Labine

Labrador Mining
and Exploration
Coipany Liiited

G. A. Lieotke

Lacana Mining
Corporation
Liiited

Loydex Resources
(Doie option)

Loydex Resources

Maple Leaf
Petroleum

Mcintyre Mines
Liiited

G. Mealy

G. Mealy

Mentor
Exploration
Coipany Limited

Milestone
Exploration
Liiited
(Gold Fields

CLAIM YEAR GEOPHYSICS 
GROUP AFRO WORK MAG E. M. ASSAYS 
NO. NO. DONE LOCATION GRID AIR GRID AIR GEOLOGY AVAILABLE DDH TRENCHING

29

30

31

32 2.8728 1985 west of X X
2.8867 1985 Satterly Lake

south of Exit
Bay

33

(34) 2.6688 1983 south of Wagner X X X Au 7 ddh
^^ 2.8207 1984 Bay, Birch Lake 540 i

Satterley
Lake Area
Rept. 14

35

36 2.8524 1984 Sp r ing pole X X
Superstition
Lakes area

37 2.8138 1985 Iron Island, X
Birch Lake

MM 2.8140 1985 Sandy Point, X
east end of
Birch Lake

39 2.8532 1985 northwest of X X X Au, As
Wagner Bay,

. Birch Lake

(IT) 2.2260 1976 west of X X
^""^ Johnson Island

41

42

(43J Casunit 1968 Penson Lake Au 6 ddh 8 trenches
^~^ Lake Area area 492 i

Rept. 17

44
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Table 4: Summary of exploration Activity in the Birch Lake Area.

COMPANY

option)

A. Nabigon

A. Nabigon

J. Nabigon

New Dickenson
Nines Linited
(Alcon option)

Noranda
Exploration 
Liaited

Sheritt 
Gordon H i ne 9 
Liiited

St. Joe
Canada
Incorporated

St. Joe 
Canada
Incorporated

St. Joe
Canada
Incorporated

Sudbury Contact 
Nines Liiited

Utah Nines
Lin ted

Carl Veinott

B. D. Hilliai
(Gold Fields
option)

CLAIM 
GROUP AFRO 
NO. NO.

45

46

47

HIM Casunait
Lake Area
Rept. 11, 
12

49 2.8809

Qn Satterly
^""^ Lake Area 

Rept. 10

51 2.6829
2.8030

52 63.4414

53 2.9268

(^ 2.57

@ 2.2763^ ^

56 CasuBBit
Lake Area
Rept. 34

57

YEAR GEOPHYSICS 
MORK HAG B. H. ASSAYS 
DONE LOCATION GRID AIR GRID AIR GEOLOGY AVAILABLE DDK TRENCHING

1960 Penson Lake 14 ddh
area 390 i

1986 southeast of XXX
Birch Lake

1979 east of Au, Ag 3 ddh 
Superstition Zn, Cu 199 i 
Lake

1984 Penson Lake X X
1985 area

1984 Mclntryre Bay XX Au 24 ddh 
4397 D

1986 central Birch X X
Lake area

1970 southwest of X X 
Dole Lake

1978 north end of X X
Birch Lake,
south of
Casummit Lake

1986 north end of 1 ddh
Birch Lake, vest 31 i
of Johnson 
Island
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Figure Captions

1: Location map. (page xix)

2: General geology of the two year study area. (Figure 

in back pocket)

3: Summary of structural fabrics within the two year study 

.area. Figure includes foliation trajectories of SI and S2, 

lineations, Fi and F2 fold axes and shear zones. (Figure 

in back pocket)

4: Cation plot of mafic flows and sills and intermediate 

pyroclastic rocks; after Jensen (1976)

5: AFM diagram of mafic flows and sills and intermediate 

pyroclastic rocks; after Irvine and Baragar (1971).

6: Weight * SiCU vs FeO/MgO plot of mafic flows and sills 

and intermediate pyroclastic rocks; after Miyashiro (1974).

7: Weight % FeO vs V (ppm) for mafic flows and sills and 

intermediate pyroclastic rocks.

8: Weight * FeO vs Se (ppm) for mafic flows and sills 

and intermediate pyroclastic rocks.
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9: Streckeisen QAP diagram' with plotted samples from 

the Springpole Lake Stock and Keigat Lake Pluton.

10: Contours for 42 measured lineations are plotted with 

13 minor (F2) fold hinge lines from around the north- 

trending portion of Springpole Lake. The dashed great 

circle is the great circle for poles to foliation (SI) 

from figure 11. Some data from Campbell (1986, BP 

Resources Canada Incorporated, Selco Mines and Minerals 

Division, AFRO) were included.

11: Contours for 335 measured poles to foliation are 

plotted with 3 minor (F2) fold axial planes from around the 

north-trending portion of Springpole Lake. See text for 

discussion. Some data from Campbell (1986, BP Resources 

Canada Incorporated, Selco Mines and Minerals Division, 

AFRO) were included.

12: Map showing locations of claim groups ordered 

alpha-numerically by the full name of the owner to 

Dec. 31, 1985 (see Table 4). The circled numbers 

represent past exploration but these properties 

have since reverted to the crown. (Figure in back 

pocket)

13: Sample location map of geochemical analyses.
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Refer to Tables 2 and 3. (Figure in back pocket)
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STEREONET PLOT OF LINEATIONS 

SPRINGPOLE LAKE
figure 10

N - 42 

sigma ^ 0.45 

K z 100 

E ' 0.42

lineation contours based on
^Lf.

(point/counting circle)^ densities

m axial hinge lines

— great circle to foliations (figure

the ratio of the area of the counting circle to the ratio of the hemisphere 
Is 1/100CA). Densities on the equal area net are calculated by the methods 
described by Robin and Jewett (1985).
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figure 11
STEREONET PLOT OF POLES TO FOLIATION

SPRINGPOLE LAKE

S1 and S2

N : 335 

sigma s 1.28 

K* 100 

E:: 3.35

foliation contours based on 
(point/counting circle)* densities

foliation great circle (best fit) 

pole to foliation great circle 

pole to axial hinge plane

the ratio of the area of the counting circle to the ratio of the hemisphere 
Is 1X100(A). Densities on the equal area net are calculated by the methods 
described by Robin and Jowett (1985).
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Photograph 1: Metavolcanic block of intermediate composition

within mafic lapilli tuff from island in northeast 

corner of Birch Lake. Chemistry of lapilli tuff 

(sample 86-DJG-464) is listed in table 2.
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Photograph 2: Coarse, subhedral plagioclase crystals in

anorthosite sill from islands in east-central 

Birch Lake. The intercumulus material is very 

fine grained and bright green. See text for 

description.
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Photograph 3: Medium to coarse grained diorite from upper 

portion of layered diorite sill located near 

the Birch-Springpole Lakes Portage. Note acicular 

nature of the mafic crystals which are composed 

of magnetite and chlorite after amphibole.
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Photograph 4: Pock-marked texture in lower portion of layered 

dioritic sill. See text for description.
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Photograph 5: "Tennis ball" structures in mixed zone of

layered dioritic sill. See text for description
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Photograph 6: Very small photo of crystal tuff. Partially 

crossed polars. Note abrasion of subangular 

poorly sorted plagioclase and quartz (white) 

crystal fragments. The bottom edge is l cm.
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Photograph 7: Very small photograph of highly strained,

subrounded feldspar phenoclasts in a matrix of

mica, amphibole, feldspar, and minor quartz

from a deformed tuffaceous unit on the east shore

of the north-trending portion of Springpole

Lake. The plagioclase shows subgrain development.

This photo is typical of the degree of deformation

along the east shore. The bottom edge is 0.8 cm.
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Photograph 8: Medium bedded and graded feldspar crystal tuff 

from Wagner Bay of Birch Lake. North is to the 

top of the photo and younging direction is west
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Photograph 9: Intermediate lapilli tuff from northeast corner 

of map area exhibiting fragments of wacke 

(w) and ironstone (IS).
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Photograph 10: Differential weathering in lapilli tuff clasts

which are slightly more mafic in composition 

stand in negative relief relative to the matrix 

Outcrop is near the Birch-Springpole Portage. 

The pencil is parallel to the dominant 280/20 

lineation (L2).
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Photograph 11: Very small photo showing dark fiamme (collapsed

pumice lapilli) (upper left corner) from 

heterolithic pyroclastic flow on small island 

in Birch Lake near the entrance to Dole Lake. 

Photo is l cm across.
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Photograph 12: Lapilli-stone from graded pyroclastic flow.

Photo 13 is a very small photo of the matrix. 

Outcrop is located near the south shoreline of 

Birch Lake midway between Wagner Bay and the 

Birch-Springpole Portage.
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Photograph 13: Very small photo of lapilli tuff from pyroclastic

flow (photo 12). See text for description.

Bottom edge is l cm long.
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Photograph 14: Graded wacke-mudstone showing load casts.

Outcrop is typical of turbiditic sediments 

at the east end of Birch Lake. North is up 

Structural facing is east.
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Photograph 15: Clast-supported, heterolithic conglomerate

exposed along the north shore of the peninsula

north of the Birch-Springpole Portage.
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Photograph 16: Xenoliths in small anorthositic intrusive 

are oriented parallel to the regional L2 

lineation (285/25) and their alignment is 

interpreted to be due to primary flow 

direction.
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Photograph 17: Minor Fi fold in sediments along the west shore

of Wagner Bay. The compass points north. 

Structural facing is north.
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Photograph 18: Asymmetric crenulation cleavage (S2) in

thinly bedded metasediments on Skingle Lake. 

Outcrop located close to the nose of fold, 

which passes through Seagrave Lake. Bedding 

is parallel to SI.
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Photograph 19: Clasts in lapilli tuff are flattened parallel

to SI and crenulated during D2. The outcrop 

is just north of the entrance to Dole Lake 

along the shoreline of Birch Lake.





Figure 2: Generalized geology for the Birch Lake area.

MCINTYRE
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dioritic sill 

ironstone

conglomerate associated 
metasedimentary rocks

sandstone associated 
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intermediate metavolcanic 
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bearing flow
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Figure 3: Summary of structural fabrics for the Birch Lake area.

LEGEND

overturned antiformal 
foliation trend 
lineation 
crenulation

overturned synformal anticline 
structural facing 
shear zone

Birch Lake

1 fold axis^

Wagner Bay

nappe type structure (north side~~up]

Seagrave 
Lake



Figure 12: Summary of exploration activity.
Claim groups ordered alpha-numerically. 
See Table 4 for the index.

Springpole 

Lake
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j/V

86DJG-259

86DJG-262

86DJG-303386DJG-213

63AMG-9
86DJG-218

86DJG-3012 

86DJG-3016

86DJG-3O20 

86DJG-3018*

6DJG-46 86DJG-301363AMG-
3AMG-106 ..63AMG-85 

63AMG-86 j^^

86DJG-46 

86DJG-4 l R C H
86DJG 
86DJG

86DJG-10 
86DJG-107 

DJG-107

85DJG-197
3AMG-75 85DJG-1

85DJG-526

5DJG-2040 5DJG-203385DJG-202

DJG-191

85DJG-103

85DJG-553

: Sample location geochemical analyses

fojccfno. 77 
SfifC /378B

/•'SO, O 00

NOTE : Geology must be submitted on cronaflex base supplied 
Do not erase geographical intersections or ODM number.








































