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MARGINAL NOTES

INTRODUCTION

The Birch Lake area (western half) is centered approximately 
100km east-northeast of Red Lake and is bounded by latitudes 
51 0 16'40" N and 51 C27'10" N and longitudes 92 022' W and 
92 039'26" W. The area is part of the Late Archean Birch-Uchi 
metavolcanic-metasedimentary belt. The southern half (Map 
P.3118) was mapped m 1985 with additional work in 1987. The 
northern half (Map P.3117) was mapped in 1986. These marginal 
notes apply to both maps.

Access to the area is by float-equipped aircraft from Red 
Lake. Within the map area, movement is facilitated by extensive 
waterways and numerous portages, most of which are in relatively 
good condition.

MINERAL EXPLORATION

The information on exploration activity summarized below is taken 
from previous reports on the area {Furse 1934; Harding 1936; 
Johns 1979: Pryslak 1973; Thurston ef a/. 1981: Thurston 1986) 
and the Resident Geologist's Files, Ontario Ministry of Northern 
Development and Mines, Red Lake.

The discovery of gold at Red Lake in 1926 precipitated ap 
proximately ten years of extensive prospecting activity in the Birch 
Lake area. This prospecting led to the discovery of numerous 
showings and several mines outside of the immediate map area 
(Furse 1S34; Harding 1936; Thurston 1986).

Interest in the base metal potential of the area was sparked 
by the discovery of the South Bay copper-zinc deposit in 1968. 
Between 1968 and 1972. several airborne geophysical surveys 
were conducted and anomalies were examined by ground geo 
physics, prospecting, trenching, and diamond drilling. Follow-up 
work lo these surveys was restricted to the Western Peninsula 
where diamond drilling revealed only minor sulphide mineraliza 
tion. Evaluation of molybdenum mineralization in the southern part 
of the Mink Lake Stock (northern part ot map area} was also 
carried out at this time.

Recent mineral exploration activity in the Birch Lake area has 
again focused on gold, During the tenure of these surveys, much 
of the area has been examined in various degree of detail by 
numerous mineral exploration companies. Especially noteworthy 
are extensive geophysical and geological surveys and diamond 
drilling carried out by St. Joe Canada Incorporated in the vicinity 
of Horseshoe Island and South Bay, and by Kidd Creek Mines 
Limited in the Superstition Lake area.

A more detailed summary of past exploration activities is 
presented in the accompanying list of properties.

GENERAL GEOLOGY

All of the bedrock in the area is inferred to be of Late Archean 
age. Thurston (1986) has tentatively correlated various sequences 
around Birch Lake with the volcanic cycles recognized in the 
Confederation Lake area to the south, where volcanism is known 
to range in age from 2960 Ma to 2740 Ma (Nunes and Thurston 
1980).

A major northeast-trending deformation zone, referred to as 
the Swain Lake Deformation Zone (SLDZ), bisects the map area 
and separates areas characterized by contrasting lithologies and 
structural styles. Supracrustal lithologies from each of these areas 
are discussed separately below.

92" 30'
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NORTHWEST OF SWAIN LAKE DEFORMATION ZONE

The area to the northwest of the SLDZ fault is characterized by 
northeasterly- to easterly-trending stratigraphy and structures. 
Mafic, intermediate, and felsic metavolcanic rocks are all well 
represented while metasedimentary rocks constitute a minor part 
of the sequence.

Mafic metavolcanic rocks are most abundant in the northern 
part of this area where they comprise massive and pillowed flows 
Medium-grained gabbros associated with these metabasalts are 
either thick flows or sills; in the latter case, these units are likely 
closely associated with mafic volcanism. Porphyritic mafic flows 
wilh feldspar phenocrysts up to 6cm in diameter are common 
locally,

Intermediate metavolcanic rocks are more abundant southeast 
of Shabumeni Lake where they consist mainly of pyroclastic 
deposits and subordinate flows. The fragmental deposits include 
tuff-breccia, lapilli-tuff. and tuff. Tuff-breccias and lapilli-tuffs are 
compositionally monolithic, consisting largely of intermediate 
(dacitic?) volcanic fragments which exhibit a wide range of tex 
tures reflecting variations in phenocryst (plagioclase and/or am 
phibole) content and intensity of alteration.

Felsic metavolcanics consist of massive to flow banded 
and/or auto-breccialed flows and tuffaceous rocks ranging from 
coarse, massive tuff-breccia to thinly bedded fine-grained tuffs. 
Quartz and/or feldspar phenocrysts are common in these units. 
These rocks occur in three settings.
1. in the central part of the map area, flows and coarse frag 

mental deposits form part of a large felsic volcanic centre
2. as numerous, small discontinuous lenses lying principally in 

the largely, intermediate sequence southeast of Shabumeni 
Lake

3. as a narrow thinly bedded rhyolitic unit associated with cher 
ty chemical metasedimeritary focks thai can be traced 
through the central part of Shabumeni Lake

Melasediments are not abundant within this sequence. Chert, 
ferruginous chert, and banded chert-magnetite ironstone occur 
principally on the islands in Shabumeni Lake and along the 
Shabumeni River. Thin units of wacke-sillstone intercalated with 
the metavolcanics probably represent local reworking of volcanic 
deposits.

SOUTHEAST OF SWAIN LAKE DEFORMATION ZONE

The area to the southeast of the SLDZ is lithologicalty more 
diverse and structurally more complex than the area described 
above. Metasediments predominate over metavolcanic rocks in 
contrast to the paucity of metasedimentary rocks northwest of the 
SLDZ.

The largest area underlain by mafic metavolcanics lies south 
and east of Swam Lake Massive and pillowed flows are common, 
and distinctive variolitic metabasalts occur locally south of Swain 
Lake. Between Exit Bay and Superstition Lake, predominant 
medium-grained mafic rocks which may be either flows or sills 
occur together wilh subordinate massive and pillowed fine-grained 
flows. Elsewhere, thin fine-grained mafic metavolcanic rocks are 
commonly characterized by intense fabric development which has 
obliterated primary structures.

Felsic metavolcanics include flows that commonly display 
flow banding and/or autobrecciation, and monolithic pyroclastics. 
Certain of the finer-grained, crystal (quartz and/or feldspar) rich 
felsic metavolcanic rocks, which contain sparse lapilli-sized lithic 
fraaments and possible pumice fragments, may represent ash-flow 
tuffs.

not abundant and com 
ing .'ai.^ut. degrees

Intermediate metavolcanic rocks are 
prise predominantly pyroclastic deposit^ 
of reworking.

O.abli- metasedimentary rocks include wackes which are 
commonly thinly laminated to medium bedded (OO cm) and dis 
play sedimentary structures (Bouma cycles, grading, scour marks.
ripple cross-laminations) that suggest deposition from turbidity 
currents, arenites which are commonly more thickly bedded lack 
the sedimentary structures common in the wackes; and massive lo 
crudely bedded polymictic conglomerates which contain clasts (up 
to 1 m2 in cross-sectional area) of mafic, intermediate, and felsic 
volcanic rocks, chemical sediments, porphyries, and vein quartz. 
The arenites are commonly associated with the conglomerates.

Chemical metasediments include magnelite ironstone units 
that occur interlayered with wacke south of Grace Lake and thinly 
bedded chert-magnetite ironstone interbedded wilh metabasall 
east of Swain Lake. Calcitic carbonate units within wacke near the 
channel into South Bay are provisionally interpreted as sedimen 
tary carbonate.

INTRUSIVE ROCKS

Rocks intrusive into the supracrustal sequences of the map area 
include external, medium- to coarse-grained, felsic plutons and 
internal, fineto medium-grained mafic and felsic stocks, plugs, and 
dikes, External plutons which bound the Birch Lake supracrustal 
belt to the west, north, and east are restricted to the northwestern 
corner of this map area, where they consist of medium- to coarse- 
grained, commonly megacrystic (microcline) hornblende-biotite 
granodiorite.

Internal felsic intrusions are commonly fine to medium grained 
and are interpreted to have been emplaced at shallow depth. Equi 
granular varieties occur but many intrusions are porphyritic, con 
taining one or more of quartz, feldspar (plagioclase), or amphibole 
phenocrysts. Mafic intrusions are typically medium grained except 
near their margins; most are equigranular and have gabbroic 
compositions.

STRUCTURAL GEOLOGY

The SLDZ bisects the map area into two domains which, in 
addition to the lithoiogical contrasts discussed above, also have 
differing structural styles.

To the north of the SLDZ steeply dipping, dominantly metavol 
canic supracrustal rocks slrike northeast parallel to the greenstone 
belt-granitoid complex contact, In the northeastern part of the map 
area bedding is more irregular, but has a general easterly trend. A 
mineral foliation (D 2) is parallel or slightly discordant to bedding 
throughout the map area.

The thick metabasalt-gabbro sequence centred on Fox Bay in 
northern Birch Lake (Fox Bay basalts) is folded into a syncline, the 
axial trace of which lies along or slightly north of the Shabumeni 
River. In the heterolithic sequence northwest ol the Fox Bay 
basalts, the sparse top indicators (graded bedding and scour 
marks principally in the metasedimentary unit) indicate younging 
to the northwest. Further work is needed to determine if the 
opposing facing between this sequence and the northwestern limb 
of the fold in the Fox Bay basalts reflects the presence of an 
anticlinal told or a fault coincident with one of the unit contacts. 
The stratigraphic relationship of the Fox Bay basalts to the felsic 
metavolcanic unit m the southeastern part of the map area is also 
uncertain as a major deformation zone having unknown displace 
ment occurs at the contact.

A L-unsisteni. strong sleep ^/O to 80"). west- to northwest- 
plunging lineation occurs within the SLDZ and lineations with 
similar orientations occur within the metavolcanic rocks northwest 
of the deformation zone and marginal parts of the Mainpnze Lake 
granitoid complex This observation suggests that emplacement of 
the granitoid complex may have produced Ihe intense fabric 
development in the SLDZ and the regional fabric in the intervening 
metavolcanics. The SLDZ contains little evidence for simple shear 
and the intense fabric development is interpreted to be largely due 
to pure shear. The limited evidence for simple shear consists of 
sigmoidal fabrics and step fractures which suggest that the north 
western side has moved up relatively to the southeastern side 
with a minor dextral transcurrent component. The possibility that 
significant displacement occurred along narrow faults within these 
zones cannot be ruled out.

In the northeastern part of the map area, three folding and/or 
flattening "events" can be distinguished. A rarely preserved, early 
flattening fabric (D^ with a general north orientation is buckled by 
the 0^2 deformation which gave rise to the regional east-trending 
(in this area) foliation and intense fabric developmenl in the SLDZ. 
In the extreme northeastern part of the map area, the D2 fabric is 
deformed into open folds with an axial surface and foliation (D3) 
oriented approximately north. It is not clear if (his multiplicity of 
deformation "events" reflects discrete episodes of deformation or 
a single, complex deformation, Both the D2 and Dg deformations 
are provisionally interpreted to be a consequence OT emplacement 
of the external granitoid complexes; Ihe origin of the Dj structure 
is unknown,

South of the SLDZ, the orientation of bedding and, to a lesser 
extent, foliation are highly variable. Foliation trends exhibit a 
general convex-northward pattern being oriented east-northeast 
near the SLDZ and east-west to the west of South Bay. Bedding 
exhibits a similar general trend but with many more irregularities In 
several areas (eg. northwest of South Bay), bedding is at a high 
angle to foliation m the noses of folds. The origin of structures 
south of the SLDZ is difficult to explain in terms of the sequence 
of deformational event outlined for the area north of the SLDZ. It is 
not clear if this is because one or more specific deformational 
events are unique to one side of the SLDZ. Alternatively, the 
intensity of deformation related to emplacement of the external 
granitoid complexes is minimal in the interior of the greenstone 
bed and earlier structures are better preserved south of the SLDZ.

ECONOMIC GEOLOGY

The map area has good potential for Ihe discovery of base metal 
massive sulphide and gold deposits.

The most favourable areas for base metal massive sulphide 
deposits are those underlain by felsic metavolcanic rocks. The 
large felsic unit on the Western Peninsula and the felsic rocks 
between Birch and Grace lakes have a high proportion of flows 
and coarse-pyroclastic deposits indicating a proximal depositional 
facies. Thurston (1966) has tentatively correlated both of these 
units with Cycle lil in the Confederalion Lake area which hosts 
significant copper-zinc-gold deposits.

The most favourable environments for gold mineralization in 
clude: (a) sheared zones associated with detormation zones and 
local heterogeneous deformation, especially where these have 
associated alteration, veming and/or disseminated sulphide min 
eralization, and (b) areas within and marginal to fine-grained felsic 
stocks.

Specific targets within the SLDZ include: (a) areas of iron 
carbonate and pyritic alteration in zones of intense planar fabric 
development, and (b) quartz veins with or without associated 
carbonate, tourmaline, and sulphide mineralization; such veins 
tend to be concentrated marginal to the zones of intense planar 
fabric development.

Gold may also occur in association with veining and/or alter 
ation developed in localized zones ot shearing or brittle fracturing 
which are commonly found in zones of lithologic heterogeneity. 
Gabbros and fine-grained felsic intrusive rocks are especially 
susceptible to brittle fracture and commonly contain veins. At Ihe 
Greencamp property, extreme ductility contrast between wacke 
and carbonate metasediment appears to have played a role in 
localizing shearing, transposition of bedding, and quartz veins 
containing erratic gold mineralization.

High level felsic stocks may also host gold mineralization. 
Gold mineralization within or marginal to such stocks is recog 
nized on Horseshoe Island (north of narrows into South Bay), on 
the northern shore of South Bay, and west of Superstition Lake, 
Gold mineralization postdates the emplacement of these stocks 
and their roll appears to be passive with their presence in more 
ductile country rocks promoting heterogeneous deformation which 
created permeability that served to focus subsequent alteration 
and mineralizing fluids.
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SYMBOLS TAHl.i; 1: LIST Ol PROPKRT1 KS

Small bedrock out 
crop

Area of bedrock out 
crop

Bedding, top 
unknown (inclined, 
vertical)

Bedding, top 
indicated by arrow 
(inclined, vertical, 
overturned)

Lava flow, bedding 
direction unknown 
{arrow indicates 
general direction of 
tops)

Lava flow, bedding 
direction known; top 
in direction of arrow)

Foliation (inclined, 
vertical)

Lineation with 
plunge

Geological boundary

Diamond drill hole 
(vertical, inclined)

Zones of high strain 

Fault

syncline

l'rope rt y l* rope r l y Name Lithology i

N'umbo r Alteration, M i ne ra 11 /.a L ion
Company Name Year Work Done

Hanson Au associated wilh disseminated py 
and quartz - tourmaline - pyrite veins 
in intcrmediale lo felsic igneous rocks

McKenzie Red Lake Gold 
Mines Lid. 
Mid-North Engineering

1946-47 geological report, 9 ddh (977 m)

Rc-rg.slrand py, gn, cp and Au assoc with qtz. veins 

in conglomerate

Ephraim Bergstrand 
Runda Copper Mines Ltd.

Canex Aerial
Exploration Lid.

Duration Mines 
Limited

minor py, po and cp as disseminations and Canex Aerial Exploration
Limiled

1930's stripping, trenching (Harding, 1936) 
1974 geologic mapping

1969 AB-EM, mag and gamma ray, 
3 ddh (792 m)

felsic metavolcanic rocks Duration Mines Limited 1984 geologic mapping, G-EM and mag. Two gold 
occurrences are reported on lliis properly by 
Ferguson el al. (1970) but their source of 
information is unknown and the existence of 
these occurrences could not be confitmed in the 
literature or on ihe ground.

Ex,l Bay Cu, Au and Ag assays reported from 
a lithologically heterogeneous zone

McCiregor Telephone and
Power Construction Co.
Limited
Hudson Bay Oil and Gas
Co. Ltd.
Cominco Lid.

1969

1970

1985

AB-EM, mag and gamma ray, assays

G-EM and mag, soil geochcrn, trenching, 
geological mapping 
G-EM and mag

Green py and Au associated with quartz- 
carbonate veins in conglomerate

ABBREVIATIONS

ank ........................,...... ankerite or ferroan dolomite

asp .......................................................... arsenopyrite

Au ,.......................................................................... gold

Co ....................................................................... cobalt

carb ..............................,............................. carbonate
cp ............................................................ chalcopyrite

chl................................................................ chlorite

ep ..................,.................................................. epidote

gn ...................................................................... galena

gl ........................................................,....... T ....... garnet
gf..................................................................... graphite

mag ........,..................................................... magnetite

mo ....................................................... 1 ... molybdenite
pent ....,..................-................................... pentlandite

py .......................................,................................ pyrite

po ..............................,.................................. pyrrhotite

qv .. .............,............................... .....,. quartz vein

qcv ......................................... quartz-carbonate vein

ser...............,.................................................... sericite

Si ... . . .........-..................................... silicification

sp.................................................................. sphalerite
tour ..........................................................., tourmaline

py and Au associated wilh quartz .md 
quartz-carbonate veins in sheared 
wacke -carbonaie; disseminated py and 
quarlz-py veins in felsic intrusive rock

Guest tp, py and po as disseminalion.s and 
siringers and in association with 
quarlz veins in altered meiavolcanic 
rocks and cherty and ferruginous 
chemical mclasedimenlary rocks -

unknown party

St. Jot1 Canada Ltd.

unknown party 
Coiiiinto Ltd.

St. Joe Canada Inc.

Asarcn Exploration Co. of
Canada Ltd.

Si. Joseph Exploration
Limited.
Labrador Exploration
(Ontario) Limited

1985
trenching
2 ddh (265 m)

1940
1980

1985

trenching.
geologic mapping, lock and soil 
geochemistry, G--map 
stripping, 14 ddh (1700 m)

1966

1974

1985

geologic mapping, G-mag, EM and IP, 
10 ddh (160 m) 
3 ddh (556 m)

AB-mag and EM, G-mag and EM, 2 ddh 
(264 m]

10

11

12

13

14

15

16

Harris-Swain- 
Cavano

Hodgson

Horseshoe 
Island

Labrador Mining 
and Exploralion 
Co. Ltd. (Exit 
Bay)

Labrador 
Mining and 
Exploralion Co. 
Lid. 
(Shabumeni Lake)

Mcintyre Mines 
Lid.

Mink Lake

Au associated wilh py, asp and cp 
in quartz-iourmaline veins in clastic 
metasedimentary rocks

Au (up lo 755 ppb) associated wilh 
sulphides

Au associated with disseimnuii-'d py in 
allered (ank, carb, SiJ intermediate 
intlavolc-inic and tonalilic intrusive rocks

Au associated wilh py, asp, ^f in 
wacfce-silistone

mafic lo felsic meuvolcanic rocks

mo occurring in association with 
quart? veins and as disserninalions 
in a medium grained granodiorite 
intrusion

Services 
Kidd Creek Mines Ltd.

Bob Harris 

Ronda Copper Mines Lid.

Ronda Copper Mines Lid. 
Rand Hodgson

unknown parly 
Sudbury Contact Mines Lid 
Ooldsearch Lid. 
Si . Joe Canada Inc.

unknown parly 
Labrador Mining and 
Exploration Co. Ltd. 
Explorco Properties Inc.

Labrador Mining and 
Exploralion Co. Ltd.

Mcintyre Mines Ltd.

Bralorne Can-Fer 
Resources Ltd. 
S. Kostynuk 
Noranda Exploration Co. 
Ltd.

1975
19S5

1934 

1974

1974-75 
1985

1944 
.1970 
1974 
1983-85

7

1984 
1986

19S5

1976

1969-70

1950 
1981

stripping, Irenching 
AB-mag, G-mag and EM, geologic 
mapping, stripping, diamond drilling

Irenching, panned visible gold 
(Harding, 1936) 
geologic mapping

geologic mapping 
geologic mapping, assays

16 ddh
fc ddh (948 m) 
G-mag and EM 
geologic mapping, 18 ddh (3081 m)

trenching

geologic mapping, rock geochemistry 
AB-mag and EM

AB-mag and EM

G-mag and EM

stripping, trenching, geological 
report and mapping 
trenching 
geologic mapping, AB-EM, 4 ddh 
(458 m)

G Unsubdivided
Ga Chert
6b Ferruginous chert
Gc Magnetite ironstone
6d Chert-magnetite ironstone
6e Carbonate
Gf Sulphide layers

CLASTIC METASLD1MLNFARY ROCKS (CONGLOMERATIC 
ASSOCIATION)

5 Unsubdivided
5a Polymictic conglomerate
5b Polymictic conglomerate (volcanic clasts only)
5c Oligomictic conglomerate
5d Pebble conglomerate
5e Pebbly arenite
5f Arenite
5g Clast supported conglomerate
5h Matrix supported conglomerate
5i Massive, poorly sorted conglomerate

5j Bedded conglomerate

INTFRMLDIATE MdTAVOLCANlC ROCKS

2 Unsubdivided
2a Massive flow
2b Amygdaloidal flow
2c Auto-brecciated flow
2d Feldspar phenocrysts
2e Mafic phenoorysts
2f Tuff
2g Feldspar crystal tuff
2h Lapilli-tuff
2i Lapillistone
2j Tuff-breccia

2k Thinly bedded K10cm) pyroclastic rocks 
2m Medium bedded (10 lo 30cm} pyroclastic 

 rocks
2n Thiokly bedded ^30cm) pyroclastic rocks 
2p Chlorite/sericite schist

MAFIC METAVOLCANIC ROCKS

1 Unsubdivided
1 a Massive flow
1b Pillowed flow
1c Flow breccia
1 d Pillow breccia
1e Hyaloclastite
1f Plagioclase phenocrysts (-clem)
1g Plagioclase phenocrysts (Mem)
1h Mafic phenocrysts
1i Variolitic flow
1j Amygdaloidal flow
1k Medium to coarse grained flow
1m Epidote alteration
1n Chlorite schist
"Ip Pyroclastic rocks

G prefixing a code indicates that the unit is interpreted from geophysi 
cal maps.

C prefixing a code indicates that the information rs interpreted and 
c-urnviled from various sources listed in the references and sources of 
information.

Notes:

a) This is a field (eyend and may he changed as a result ol subsequent 
laboratory investigations.

b) Subdivision of major rock units does not indicate age relationships.

c) The portion of the legend dealing with supracrustal rocks applies to 
both preliminary maps as well as an adjacent area mapped by Good 
(QFFl 5685) and not all units necessarily appear on this map.

d j May be in part extrusive.

Gunnex py, cp, po and "cobalt" as disseminations 
and veins associated wilh thin intermediate 
lo felsic meiavolcanic and chemical 
melasedimenlary unils within a dominantly 
mafic metavolcanic sequence

CSunnex Lid.
Vanco Exploration of
Ontario Limited

Si. Joseph Exploration
LimilL'd
Shurrill Gordon Mines
Limited

1963
1969

1974

1981

5 ddh (624 m)
AB-mag, FM and gamma-ray, 6-mag and
self-potential survey, geological
report

4 ddh (705 m) 

G-mag

Minorcx Lid. Au associated wilh py occurring al the 
margin of quartz veins in nulic and 
intermediate meiavolcanic rocks

unknown pany 
Madsen Red Lake Gold 
Mines Ltd. 
Falconbridge Nickel 
Munes Lid. 
Minorex Ltd.

1965

1981

trenching

trenching, geological mapping, assays

AB-mag, EM and gamma ray, 
geological mapping, G-EM, 
assavs

AB - airborne G' - ground mag - magnetic survey EM - electromagnetic survey IP - induced polarization survey dcih ~ diamond drill hole

SOURCES OF INFORMATION

Base maps derived from maps of the Forest Resources Inventory, 
Lands and Waters Group, Ontario Ministry of Natural Resources. 
ODM-GSC Aeromagnetic Map 883G, Birch Lake, scale 1:63 360 or 
1 inch to 1 mile.
Files of Ihe Resident Geologist's Office, Ontario Ministry of North 
ern Developmenl and Mines, Red Lake. 
Geology not tied to surveyed lines.
Magnetic decimation approximately 1 027'E in 1986 with an annual 
change decreasing 14.5'.
Metric conversion factor: 1 foot ^ 0.3048 m.
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