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MARGINAL NOTES

INTRODUCTION

Quaternary mapping of the Northwest Bay map area (NTS 52 C/13) 
and the southwestern corner of the Mainville Lake map area (NTS 52 
C/14) was completed during the summer of 1987. The mapping 
project is part of the multi-year Canada-Ontario Mineral Develop 
ment Agreement program and was designed to establish a frame 
work of Quaternary geology for mineral exploration in this area. It 
was also an aim of the work to outline areas with economically ex- 
tractable aggregate resources.

The aulhors were ably assisted in the field by J.L. McKay and 
J.M. Halstead. Field methods consisted of digging test pits, hand 
augering, probing and examining available man-made and natural 
exposures as well as bedrock outcrops. Field work was supplem 
ented by the interpretation of 1:15 840 scale (1 inch to 1/4 mile) and 
1:63360 scale (1 inch to 1 mile) aerial photographs.

Good access in the map area is provided by a grid network of 
roads in the southwest corner, and interconnecting forestry roads 
and water bodies in the central and northeastern portions of the map 
area. Primary road access is by highways 71, 600, 615 and 613. 
This is supplemented by secondary township and concession 
roads, as well as maintained and unmaintained forestry roads over 
much of the remaining area. Primary water access is by Beadle 
Lake, Panorama Lake, Off Lake, Burditt Lake, Ottertail Lake, Albert 
Lake, West Jackfish Lake, Jackfish Lake, Footprint Lake, Lake De 
spair and Rainy Lake.

Several investigations related to Quaternary geology have 
been undertaken within the map area. Earlier studies include a surfi 
cial geology and soil study within the Rainy River District by John 
ston (1915) and a reconnaissance soil survey undertaken by Hills 
and Morwick (1944). More recent reports related to surficial geolo 
gy, engineering and terrain evaluation include those of Zoltai (1961, 
1965) and Roed (1980). Mapping of the surficial deposits has been 
completed for the adjacent Rainy River area to the west {Bajc and 
Gray 1987) and the Emo area to the south (Bajc and White 1990). 
Detailed soil studies of the area were recently conducted by the On 
tario Institute of Pedology (1984). Peatland evaluation and resource 
inventories have been completed by Graham and Tibbetts (1965) 
and more recently by Northland Associates (1984).

The authors thank the staff of the Ontario Ministry of Natural Re 
sources and the Ontario Ministry of Northern Development and 
Mines in Fort Frances for their assistance and co-operation during 
the 1987 field season. The authors are also thankful to the Naicatch- 
ewenin Band on Rainy Lake Indian Reserve 17A and 17B, as well as 
all private land owners in the map area for allowing access onto 
properties.

BEDROCK GEOLOGY
A simplified understanding of the bedrock geology of the south 
western quadrant of the Northwest Bay map area is attributed to an 
uneven and discontinuous cover of overburden. Present under 
standing of the geology here has been inferred primarily from widely 
scattered outcrops, geophysical interpretations and exploration 
boreholes. The bedrock geology of the remaining quadrants, where 
overburden thicknesses are limited and only locally attain substan 
tial thicknesses, is much better understood. Areas ol continuous 
bedrock outcrop are represented by unit 1. Smaller isolated out 
crops in areas of thick drift are indicated by an x.

Bedrock mapping of the northern half of the map area was un 
dertaken at a scale of 1:63360 (1 inch to 1 mile) by Blackburn 
(1976). Mapping ofthe southeastern and southwestern quadrants 
was undertaken at a similar scale by Davies (1973) and Fletcher and 
Irvine (1954), respectively.

The Northwest Bay map area contains rocks of the Wabigoon 
Subprovince of the Superior Province. The area can be subdivided 
into two contrasting domains. The western hallof the map area con 
tains a southwesterly trending succession of metavolcanic rocks; 
an extension of the Kakagi-Rowan and Manitou lakes greenstone 
belts to the northeast. To the north, these supracrustal rocks consist 
of a lower, mixed, mafic sequence of massive, porphyritic and pil 
lowed lavas with minor pyroclastics, overlain to the east by an up 
per sequence of mixed mafic to felsic metavolcanic rocks. The fels 
ic to intermediate metavolcanic rocks consist of line- to 
coarse-grained pyroclastics, qunrlz-feldspar porphyry, and minor 
dacite and rhyolite; mafic metavolcanic rocks consist of thin mas 
sive and pillowed lavas. A narrow unit of mafic metavolcanic rocks 
borders ihe belt on its extreme eastern flank.

The southwestern corner of the map area consists primarily of 
clastic metasediments including sandstones, siltstones, argillites 
and derived schists (Blackburn 1976,1979).

This supracrustal belt has been intruded by, and is bordered to 
the northwest and east by, felsic to intermediate plutonic rocks of 
the Sabaskong Batholith and the Rainy Lake Batholitic Complex, re 
spectively.

Supracrustal rocks lying along the Quetico and the Northwest 
Bay faults and on numerous northeasterly trending shear zones in 
the Off Lake Burditt Lake area, have potential for precious metal 
mineralization. Gold and copper mineralization is the focus of ex 
ploration in the Off Lake--Burditt Lake greenstone belt (Blackburn 
1976).

QUATERNARY GEOLOGY
Two contrasting terrain types have been identified in the map area 
based on drift thickness and surface geomorphology. The south 
western quadrant of the map area is typically a gently undulating till 
plain with sporadic bedrock outcrops (i.e., 5 to I09o of total surface 
area). Overburden thicknesses in excess of 30 m are common with 
in this area, masking the irregular bedrock surface. The remaining 
quadrants of the map area contain abundant outcrop (i.e., 75 to 
SO^o of the total surface area) with the surface geomorphology con 
trolled primarily by the rugged bedrock topography. Locally, pock 
ets of drift may exceed several tens of metres in thickness, but such 
deposits are discontinuous.

The Quaternary sediments observed in the map area were de 
posited during Late Wisconsinan and Holocene times. The depos 
its are the products of two major glacial advances that affected the 
map area. An early, strong advance from the Labradorean ice centre 
to the northeast is crosscut by a later, weaker advance from the 
Keewatin ice centre to the west. Striation data to support the latter 
advance is minimal. This is attributed to a thin, lobate ice sheet dur 
ing the advance and a lack of hard striating rock types at the base of 
the glacier. Evidence of this easterly advance is based primarily on 
the compositional nature and surface distribution of the sediments 
themselves. Reference is made by Zoltai (1961) to a late-glacial 
readvance of the Labradorean ice sheet into the northeastern corner 
of the map area. Clear, stratigraphic evidence to support this hy 
pothesis has not been found. Large proglacial lakes fronted the ad 
vancing and receding ice masses in low-lying regions within the 
map area; the resulting sediments reflect this depositional environ 
ment. Late glacial water level fluctuations occurred in the Lake 
Agassiz basin in response to the opening and closing of 
ice-dammed outlets in the vicinity of Lake Nipigon to the northeast. 
A veneer of glaciolacustrine sand, silt and clay occupies topo 
graphic lows and can be related to these water level fluctuations. In 
early Holocene time, following Ihe drainage of Lake Agassiz, peat 
growth was initiated in isolated basins and, through paludification, 
spread outward into adjacent low-lying areas. Basins situated in ar 
eas unaffected by glaciolacustrine processes of Lake Agassiz were 
available (or the inception of organic sedimentation immediately 
following deglaciation. Peatlands now constitute an important as 
pect of the surficial deposits of the Northwest Bay map area.

BEDROCK-DRIFT UNIT

Large areas containing thin, discontinuous drift, with sporadic out 
crop (unit 2) have been identified in the Northwest Bay map area. 
This map unit is confined primarily to the northwest, northeast and 
southeast quadrants of the map area where the drift is predominant 
ly thin and the tree cover is thick, hence preventing a clear picture of 
the actual extent of bedrock outcrop. Locally, the drift may exceed 
several tehs of metres within this map unit, however, the physio 
graphic expression of the mapped unit is largely controlled by the 
bedrock topography. Areas of bedrock-drift containing primarily a 
till veneer are mapped as unit 2a, whereas areas containing a ve 
neer of either glaciolacustrine or glaciofluvial sediment are mapped 
as unit 2b.

TILL

Weathered Northwestern-derived Till

In his report of the surficial geology and soils of the Rainy River Dis 
trict, Johnston (1915) refers to an occurrence of old, calcareous drift 
of northwestern provenance {Keewatin source) near the middle of 
Carpenter township in the Emo area to the south. Approximately 2 m 
of poorly stratified, highly oxidized and leached, sand and gravel 
containing numerous limestone pebbles rests on bedrock and is 
overlain by 1 to 3 m of a bouldery deposit that is generally free from 
limestone and is apparently associated with a northeastern ice 
source.

A strongly deformed inclusion of leached, stone-poor silt till 
was found in a narrow, 3 to 4 rn deep trench excavation, approxi 
mately 3.5 km southwest of Pinewood Lake, The till ball had abun 
dant carbonate clasts, calcareous precipitates along joint frac 
tures, and was completely encircled by a stony, silty sand till. The 
encasing till contained low matrix carbonate and very few carbon 
ate clasts. This exposure may represent the same stratigraphic se 
quence described by Johnston (1915). The inclusion was probably 
incorporated as a frozen block into the base of the advancing La 
bradorean ice sheet, rolled into its circular shape and quickly re 
leased by passive meltout so as to maintain its integrity. The weath 
ered till is probably of Illinoian or Early Wisconsinan age.

Northeastern-derived Till

The oldest, widely distributed till sheet (unit 3) documented in the 
Northwest Bay area is attributed to an ice advance originating from 
the northeast (Labradorean sector of the Laurentide ice sheet). Till 
of this advance is exposed on the surface in the northern and east 
ern sectors of the map area. In these areas, the till is variable in
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thickness and tends to be concentrated in bedrock troughs or de 
pressions transverse to ice flow, as well as on leeside slopes of 
bedrock controlledtopographic highs. Several exposures were dis 
covered where this older till is present beneath younger sediments 
of the next ice advance. Approximately 3.3 km southwest of Pine 
wood Lake, massive, western-derived till is found directly on till of 
northeastern provenance. Partner to the northeast, in the vicinity of 
Off Lake, just beyond the limits of subglacially deposited west 
ern-derived till, substratified debris flows and ice proximal glaciola 
custrine sediments of western provenance are found directly overly 
ing northeastern-derived till. In all cases, the observed mantle ot 
western-derived drift was less than two metres in thickness. As one 
proceeds towards the southwestern corner of the map area, till of 
the early advance is generally buried beneath 10 to 30 m of younger 
sediment. This is confirmed by water-well and exploration borehole 
information.

Exposure of this oldest till in the northern and southeastern 
quadrants is variable. Till properties have been diagnosed primarily 
from shallow, approximately 1 m, test pit exposures. At these shal 
low depths the till is extremely oxidized and weathered. It attains a 
light brown to brownish-grey colour depending on the degree of oxi 
dation. Several man-made exposures in the vicinity ot Pinewood 
Lake, Off Lake, Northwest Bay (Rainy Lake), and east of Highway 
71 in the northwest corner of the map area, have yielded less oxi 
dized examples of this till. The till matrix has a grey to olive-grey co 
lour, a sandy silt to silty sand texture and contains little carbonate. 
Carbonate values are usually in the range of 2 to 5 percent, however, 
values as high as 10 percent have been documented. Calcite to do 
lomite ratios are less than 1.0 due lo a carbonate source ot local 
Fe-carbonates and dolomitic carbonates from the Hudson Bay 
Lowland. The clast content of this till is extremely variable. Values 
ranging from 15 to 70 percent have been documented and are best 
explained in terms of local facies variability of the till sheet. The 
dense, compact facies tend to have a low clast content, whereas 
loose facies are stony. The pebbles are generally subangular in 
shape and have been strongly affected by glacial abrasion. Pebble 
counts reveal predominantly local rock types in the dense facies 
and semi-local rock types in the loosefacies. Weathered Paleozoic 
carbonates trom the Hudson Bay Lowland, 700 km to the northeast, 
were rarely encountered in the pebble counts.

Till of this early advance has been documented to the south in 
the Emo map area (Bajc and White 1990) as well as in northern Min 
nesota and southeastern Manitoba where it is referred to as Rainy 
Lobe Till and the Whiteshell Formation, respectively (Wright 1972; 
Teller and Fenton 1980).

Zoltai (1961) reported the occurrence of a noncalcareous, 
fine-grained till around Sioux Narrows and along the eastern shore 
of Lake of the Woods which he attributed to a readvance of the La 
bradorean glacier to the Rainy Lake-Lake of the Woods Moraine, a 
feature which traverses the northeastern corner of the map area.

Northeast of the moraine, an anomalous silty clay to silt till of 
northeastern provenance has been documented as part of the map 
ping program. This till seldom exceeds one metre in thickness and 
often overlies and contains inclusions ot glaciolacustrine sediment, 
The till is stone-poor, noncalcareous and is always found in local 
depressions. No carbonate clasts were recovered from exposures 
of this till. Similarly textured till has been documented in the subsur 
face southwest of the moraine as well. However, the field mapping 
program has not documented two northeastern-derived tills in su 
perposition within the map area. It appears that the tine-grained na 
ture of this till is attributed to the incorporation of silty and clayey 
glaciolacustrine sediments rather than a readvance of the Labrado 
rean glacier to the Rainy Lake-Lake of the Woods Moraine. The 
sandy and clayey tills are probably facies equivalents of the same 
stratigraphic unit which reflect the compositional nature of the mate 
rials overridden by the advancing glacier.

Western-derived Till

The surface till encountered over most of the southwestern quadrant 
cf the map area (unit 4) was deposited by ice flowing from the west 
and possibly the southwest (Keewatin sector of the Laurentide ice 
sheet; also referred to as the St. Louis Sublobe of the Des Moines 
Lobe in northern Minnesota). The outer limit of this drift sheet follows 
a northwest-southeast trend in the southwestern corner of the map 
area.

Prc-Lockhart Phase glaciolacustrine sediments of Lake Agas 
siz were deposited proglacially between 11 700 and 11 300 years 
BP. The advancing Keewatin ice mass incorporated large volumes 
of this clayey sediment into the glacier sole and deposited a mas 

sive to substratified, fine-grained, silty clay to clayey silt till with 
abundant grits and small pebbles {unit 4a). Thicknesses of up to 30 
m have been documented for this till sheet in the adjoining map 
sheets to the south and west. A combination of lodgement, flow and 
rainout processes are responsible for the accumulation of such 
great thicknesses of clayey till. Subtill sediments are commonly 
truncated and sheared up into the basal zone of the till unit suggest 
ing grounded active ice at the glacier base. Undisturbed, ! hin, silty 
debris flows are encountered interstratified with ice-prox mal gla 
ciolacustrine sediments near the outer limits of this western drift.

Unoxidized till has a dark grey colour whereas its oxidized 
counterpart has a greyish-brown to buff colour. Carbonate values 
are generally variable and display a range of values from 25 to 55 
percent. Calcite to dolomite ratios are less than 1.0 and can be at 
tributed to a dolomitic carbonate source area. The closest dolo 
stone source is over 100 km to the west in central Manitoba where 
Ordovician and Silurian strata occur.

Clast content of this till is generally very low and seldom ex 
ceeds 10 percent by volume. Clasts tend to be subrounded and dis 
play faceted, stoss and lee shapes. Pebble counts trom the west- 
em-derived till suggest a distal source, Up to 80 percent of the 
pebble rock types consist of Ordovician and Silurian dolostone and 
Devonian limestone with lesser amounts of Cretaceous and Jurass 
ic shales, siltstones and lignite. Crystalline rock types tend to be 
poorly preserved and are commonly completely rotted. Well devel 
oped pebble fabrics have also been documented from surface ex 
posures of this western-derived till in the Emo map area to the south. 
Till of this advance is referred to as the Whitemouth Lake Formation 
in southeastern Manitoba (Teller and Fenton 1980) and the Indus 
Formation in northern Minnesota (Ojakangas et al. 1977).

Comformably overlying this till, in localized depressions, is a 
substratified light buff-brown, gritty and pebbly, silt till which is inter 
stratified with thinly laminated glaciolacustrine rhythmites (unit 4b). 
The substratified till often occurs as couplets composed of: 1) a 
lower layer of either massive, reverse or normally graded till-like 
material with abundant rip-up clasts of glacioiacustrine s'lt and nu 
merous dropstones; and 2) draping thin clay laminations. These 
units are interpreted as subaqueous. Couplets display remarkable 
lateral continuity and are interpreted as annual deposits tormed by 
the release of debris from the base of a floating ice margin. Maxi 

mum thicknesses of up to 1 rn have been documented for the cou 
plets. The entire package of substratified till and rhythmites general 
ly does not exceed 3 to 4 m in thickness.

GLACIOFLUVIAL ICE-CONTACT STRATIFIRD DRIFT

Deposits of ice-contact stratified drift associated with the retreating 
Labradorean ice sheet (unit 5a) are concentrated along a northwest 
erly trending belt of deposits that bisect the map area. Deposits are 
situated along Highway 71 in the northwestern corner of the map 
area; surrounding the shores of Off Lake; as a broad, elongate belt 
to the west and southwest of Northwest Bay (Rainy Lake); and as 
small stringy deposits about 2.5 km west of Boffin Lake. Together 
these deposits define a recessional ice-marginal position referred 
to as the Rainy Lake-Lake of the Woods Moraine (Zoltai 1961). 
Smaller isolated deposits are situated around Hansen's Bay of 
Lake Despair; northwest of Burnt Bay on Panorama Lake, and as 
buried deposits underlying Keewatin drift southwest of Pinewood 
Lake and 3.5 km south of Black Hawk.

Deposits of ice-contact stratified drift associated with the re 
treating Labradorean ice mass are extremely variable in nature. 
They range from deposits of boulder gravel, as are present in places 
along Highway 71 in the northwest corner of the map area, to depos 
its of fine to coarse sand, as occur on the southern shores of North 
west Bay (Rainy Lake).

Water well and other borehole information from the southwest 
ern corner of the map area, and from the adjoining maps to the south 
and west, suggest the presence of other thick deposits of glacioflu 
vial sediment in the subsurface. These deposits, however, are often 
buried beneath significant thicknesses of clayey overburden.

Two small deposits of ice-contact stratified drift associated with 
the Keewatin ice advance {unit 5b) occur near the outer limit of the 
western-derived drift, approximately 2 km east and 3 km northeast 
of the hamlet of Dance. The southern deposit is an ice-contact delta 
consisting of moderately sorted sand and gravel with foresets dip 
ping to the northeast. This flat topped body occurs at an elevation ot 
approximately 375 m a.s.i. and provides some insight to the eleva 
tion of waters in the Lake Agassiz basin during the advance ot the 
Keewatin ice mass. The northern deposit consists of approximately 
7 m of interstratified silt to pebbly medium sand with numerous,

large, subangular boulders and silty clay flow tills. The flow tills at 
tain thicknesses of 0.75 m. The deposit has been interpreted as an 
ice-proximal subaquatic fan which formed at the terminus of the 
Keewatin ice mass. The sands and gravels of these two deposits 
are extremely rich in Paleozoic carbonates derived from central 
Manitoba. Aside from these two small deposits, the terminal posi 
tion of the Keewatin ice mass in the Northwest Bay map area is not 
characterized by deposits of ice-contact stratified drift. Rather, mas 
sive silty clay till becomes intercalated with substratified, subaquat 
ic flow tills and glaciolacustrine sediments near the drift margin, 
with very little associated granular material.

GLACIOLACUSTRINE DEPOSITS

Deposits of glaciolacustrine silt and clay (unit 7) and fi ne to very fine 
sand (unit 8) are concentrated in low-lying areas. These include ar 
eas along the shores of Northwest Bay (Rainy Lake); along major 
drainage networks southwest of Off Lake; and within a major topo 
graphic low in the northwest quadrant of the map area.

Glaciolacustrine deposits associated with two major lake 
phases of Lake Agassiz have been documented. Lockhart Phase 
sediments (11 500 to 11 000 year BP) ore moderately to strongly 
calcareous and consist of rhythmically laminated silts and clays 
with abundant dropstones and faintly laminated, gritty silt arid fine 
to very fine sand. Maximum elevations recorded for these deposits 
are approximately 375 m a.s.l. A deposit of glaciolacustrine fine and 
very fine sand is situated in the northwest corner of Ihe map area, 
northwest of Little Pine Lake. The sediments present in this deposit 
are moderately calcareous and are faintly laminated. Stranded 
blocks of ice, grounded on the lake bottom have resulted in a sur 
face topographic expression which is kettled, yet subdued, due to 
later modification by glaciolacustrine processes following disinte 
gration of the ice blocks.

Glaciolacustrine sediments of the Emerson Phase are most 
commonly encountered below 360 m a.s. l. (elevation of the Camp 
bell shoreline in the map area). They were deposited during a trans 
gressive event which began about 10000 years ago, with final 
drainage of the basin occurring no earlier than 9500 years BP. Sedi 
ments of the Emerson Phase are commonly grey, less than 3 m in 
total thickness, and are usually massive to faintly laminated. Sever 
al occurrences of red clay were documented in the Emerson Phase

glaciolacustrine sediments surrounding Northwest Bay (Rainy 
Lake). The red clay attains a maximum thickness of 20 cm in this 
area and is often heavily oxidized. The clay was apparently intro 
duced into the Lake Agassiz basin at the beginning of the Emerson 
Phase. The source of the sediment was probably Glacial Lake Ka- 
ministikwia, which is located in the vicinity of Thunder Bay. Red 
clays are widely distributed in the eastern Lake Agassiz basin. In the 
adjoining map areas to the south and west, Emerson Phase sedi 
ments often contain fossil plant and mollusc remains. The lower 
contact of this unit is usually abrupt, and in some cases, caps an 
erosional surface or unconformity which formed during the preced 
ing Me-orhead low-water Phase of Lake Agassiz (11 000 to 10000 
years BP).

BEACH AND NEARSHORE DEPOSITS

Beach and nearshore deposits (unit 9), as well as wave-modified
drift associated with the Lockhart and Emerson phases of Lake 
Agassiz are found between 365 and 375 m a.s.l. in the Northwest 
Bay map area. These sands and gravels rarely exceed 3 m in thick 
ness. They were formed by the reworking of the western-derived 
calcareous drift sheet in the southwestern corner of the map area 
and by the reworking of the northeastern-derived till sheet and 
ice-contact stratified drift in the remaining quadrants. Beach ridges 
as well as erosional features, such as wave-cut notches, boulder 
lags and winnowed drift mark the former positions of the Lake Agas 
siz shoreline within the map area. The higher shorelines docu 
mented in the study area appear to be related to the Lockhart Phase 
of Lake Agassiz. The lower shorelines are probably related to the 
Emerson Phase of Lake Agassiz and can be correlated with the 
prominent Campbell shoreline in adjacent map areas to the south 
and west.

SWAMP AND ORGANIC DEPOSITS

Extensive deposits of peat (unit 11) averaging 3 to 4 m in thickness 
occupy large, low-lying tracts of land. These occur throughout the 
southwestern corner of the map area and in smaller, isolated, bed 
rock-controlled depressions in the remaining quadrants. In the 
southwest corner, most peat growth was initiated in isolated basins

following drainage of Lake Agassiz, and later spread into adjacent 
low-lying areas resulting in extensive deposits. Sphagnum moss is 
an important component of these peatlands thereby augmenting 
the commercial value of the resource.

MODERN ALLUVIUM

Accumulations of modern alluvium, consisting of organic-rich sand, 
silt, or clay (unit 12) are found along the floodplains of river systems. 
Crazy Jack Creek, Log Creek, Pinewood River Bremner Creek, 
Christie Creek, Stamp Creek and Lost Creek are the major water 
ways along which deposits of modern alluvium are accumulating.

ECONOMIC AND APPLIED QUATERNARY 
GEOLOGY
The field work to date has revealed two important factors having 
relevance to mineral exploration. Firstly, thick deposits of Quaterna 
ry sediments conceal much of the underlying bedrock andthe north 
eastern-derived till sheet in the southwestern corner of the map 
area. Secondly, it is the older, locally-derived, northeastern till 
which is the prime sampling medium as opposed to the upper, west 
ern-derived till. Hence, deep overburden drilling techniques, such 
as rotasonic or reverse circulation, are needed to intersect and 
sample the northeastern derived till over much of this area. A back- 
hoe may be used adjacent to bedrock outcrops where the west 
ern-derived drift thins and allows trenching of the lower drift unit. 
Similar shallow sampling techniques can be used in the northern 
and eastern portions of the map area where bedrock outcrop is 
abundant and the northeastern-derived till sheet is exposed at or 
near surface.

Granular aggregate resources are found in a discontinuous belt 
of ice-contact deposits along the Rainy Lake-Lake of the Woods 
Moraine which transects the map area. These resources are lo 
cated in the extreme northwestern corner of the map area on the 
east and west sides of Highway 71; surrounding the shores of Off 
Lake; and to the south and west of Northwest Bay (Rainy Lake). The 
deposits are extremely variable and consist of sediments ranging 
from boulder gravel to fine and medium sand. Several deposits of

northeastern-derived ice-contact stratified drift, underlying west 
ern-derived sediments, have been exploited in the southwestern 
corner of the map area. A major deposit is located southwest of 
Pinewood Lake. The deposit is strongly controlled, and limited in 
size, by abundant bedrock outcrops.

Small, isolated deposits of ice-contact stratified drift asso 
ciated with the Keewatin ice-advance have been exploited in the 
south-central part of the map area. These deposits are limited in ex 
tent and have not been proven to be a major source of aggregate in 
the area. Buried deposits of Keewatin-derived glaciofluvial sedi 
ments may occur in the southwestern corner of the miip area. De 
posits of beach and nearshore sands and gravels are limited and 
add little to the aggregate resources of the Northwest Bay area.

The peat resources of the area have been studied for the Ontar 
io Geological Survey by Northland Associates (1984). Renewed in 
terest in the peat resources of the area, especially ihose in the 
southwestern corner, has raised hopes for the expansion of the lo 
cal peat industry through production of peat for fue! as well as horti 
cultural and forestry applications.

REFERENCES ;. i

Bajc, A.F. and Gray, PA. 1987. Quaternary geology of the Rainy 
River area, District of Rainy River; Ontario Geological Survey, 
Preliminary Map R30G5, scale 1:50000.

Bajc, A.F. and White, T.N. 1990. Quaternary geology, Emo area; 
Ontario Geological Survey, Preliminary Map P.3137, scale 
1:50000.

Blackburn, C.E. 1976. Geology of the Off Lake-Burcfitt Lake area, 
District of Rainy River; Ontario Division of Mines, Geological 
Report 140, G2p.

  1979. Kenora-Fort Frances, Geological Compilation Series, 
Ontario Geological Survey. Map 2443, scale 1:253440.

Davies, J.C. 1973. Geology of the Fort Frances area. District of 
Rainy River; Geological Report 107, Ontario Division of Mines

Fletcher, G.L. and irvine, T.N. 1954. Geology of the Emo area; 
Ontario Department of Mines, Annual Report 63, 36p.

Graham, R.B. and Tibbetts, T.E. 1965. Evaluation of peat moss in 
some bogs of the Rainy River District, Ontario; Department of 
Mines and Technical Surveys, Ottawa; Mines Branch Technical 
Bulletin 65, 89p.

Hills, G.A. and Morwick, F.F 1944. Reconnaissance soils survey of 
parts of Northwestern Ontario; Report No. 8, Ontario Soil 
Survey, Guelph.. Ontario, 56p.

Johnston, W.A. 1915. Rainy River District, Ontario; surficial geology 
and soils; Geological Survey of Canada, Memoir 82, 123p.

Northland Associates Ltd. 1984. Peat and peatland evaluation of 
the Rainy River area: Ontario Geological Survey, Open File 
Report 5489, Volume l of IX, 138p.

Ojakangas, R.W., Meineke, D.G. and Listerud, W.H. 1977. Geology, 
sulfide mineralization and geochemistry of the Birchdale-lndus 
area, Koochiching County, Minnesota; Minnesota Geological 
Survey, Report of Investigation 17, 78p.

Ontario Institute of Pedology 1984. Soils of the Fort Frances-Rainy 
River area; Soil Survey Report No. 51. Accompanied by Maps 
52 C/13, 52 C/12 and 52 C/11, scale 1:50000.

Roed, M.A. 1980. Rainy Lake area {NTS 52 C/NW), District of Rainy 
River; Ontario Geological Survey, Northern Ontario Engineering 
Geology Terrain Study 53, 14p.

Teller, J.T. and Fenton, M.M. 1980. Late Wisconsinan glacial 
stratigraphy and history of southeastern Manitoba; Canadian 
Journal of Earth Sciences, V.17, p.19-35.

Wright, H.E. 1972. Quaternary history of Minnesota; in Geology of 
Minnesota; Minnesota Geological Survey, p.515-548.

Zoltai, S.C. 1961. Glacial history of parts of Northwestern Ontario; 
proceedings of the Geological Association of Canada, Volume 
13, p.61-83.

  1965. Surficial geology, Kenora-Rainy River; Ontario 
Department of Lands and Forests, MapS165, scale 1:506880

Ontario

Mines and Minerals Division 
Ontario Geological Survey

MAP R3138 

QUATERNARY GEOLOGY

NORTHWEST BAY AREA

1000 m

Scale 1:50000
o i 2km

NTS Reference: 52 C/13, 14

^Queen's Printer for Ontario, 1990.

This map is published with the permission of V.G. Milne, Director, 
Ontario Geological Survey.

CANADA This project is part of the five-year Canada-Ontario 
1985 Mineral Development Agreement (COMDA), a 
subsidiary agreement lo the Economic and Region 
al Development Agreement (ERDA) signed by the 
governments of Canada and Ontario.

.feSfe^^Jt/^K^X 3, * -3^" ^ at t- 'ST*1111 "S •^^T"^/*
'L, - •'*—J ?J^ H^s.1 '-, , .^-i^^ . .. ? .-^ 'J^ l  L.

LOCATION MAP

LEGEND*

Modern alluvium: fine sand, silt, clay and organics 

Swamp and organic deposits: peat and muck

Older alluvium: gravelly to pebbly fine and medium 
sandb

Beach, bar and nearshore deposits: sand and
gravel
9a mainly sand
9b mainly gravel

Glaciolacustrine coarse-grained deposits: fine to
very fine sand, minor silt and clay

Glaciolacustrine fine-grained deposits: silt and 
clay, minor sand

Glaciofluvial outwash: sand and gravel 
6a tine to medium sand 
6b sandy gravel and gravel

Glaciofluvial ice-contact stratified drift: sand, grav 
el and boulders
5a noncalcareous deposits originating from a Labra 

dorean ice source
5b calcareous deposits originating from a Keewatin 

ice source

Till: clasl-poor silty clay to clayey silt till containing
distally-derived rock types and high matrix carbonate
(Keewatin-derived)
4a subcompact to compact, massive silty clay to 

clayey silt till
4b substratified, gritty, pebbly silt till with inter 

bedded glaciolacustrine silt and clay

Till: silty sand to sandy silt till containing focal and 
semi-local rock types and low matrix carbonate (La- 
bradorean-derived)

Bedrock-drift complex: thin drift with numerous out 
crops
2a mainly till cover 
2b mainly stratified veneer

Bedrock with less than 1 m drift cover

3 Units wcic mapped to a depth of 1 m,
bUnit not present on this map sheer, see OGS m.?p P.3137. Quaternary Geology of 

the Emo Area.
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