
THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT  

Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the 

“User”) have accepted, and have agreed to be bound by, the Terms of Use. 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and Mines 
(MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion expressed 
in the Content are those of the author or authors and are not to be construed as statement of government 
policy. You are solely responsible for your use of the Content. You should not rely on the Content for legal 
advice nor as authoritative in your particular circumstances. Users should verify the accuracy and 
applicability of any Content before acting on it. MNDM does not guarantee, or make any warranty express 
or implied, that the Content is current, accurate, complete or reliable. MNDM is not responsible for any 
damage however caused, which results, directly or indirectly, from your use of the Content. MNDM 
assumes no legal liability or responsibility for the Content whatsoever. 

Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM. 
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any responsibility 
for the safety, accuracy or availability of linked Web sites or the information contained on them. The linked 
Web sites, their operation and content are the responsibility of the person or entity for which they were 
created or maintained (the “Owner”). Both your use of a linked Web site, and your right to use or reproduce 
information or materials from a linked Web site, are subject to the terms of use governing that particular 
Web site. Any comments or inquiries regarding a linked Web site must be directed to its Owner. 

Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 

It is recommended that reference to the Content be made in the following form:  

Finamore. P.F. and Carswell, B.F. 1986. Quaternary geology of the Mawley Lake–Forester Lake area, 
District of Kenora (Patricia portion); Ontario Geological Survey, Preliminary Map P.3045, scale 
1:50 000. 

Use and Reproduction of Content: The Content may be used and reproduced only in accordance with 
applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the 
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or 
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial 
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or 
not commercial, use of the Content in commercial publications, and the creation of value-added products 
using the Content. 

Contact: 

FOR FURTHER 

INFORMATION ON 
PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
the EIP or Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 5691 

(inside Canada, United States) 
Pubsales.ndm@ontario.ca 

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 5691 

(inside Canada, United States) 
Pubsales.ndm@ontario.ca 

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938  

(inside Canada, United States) 
Copyright@gov.on.ca 

 



Ontario 

Ministry of 
Northern Development 
and Mines 

René Fontaine 
Minister 

George Tough 
Deputy Minister 

Ontario Geological Survey 
MAP P.3045 

Geological Series-Preliminary Map 

QUATERNARY GEOLOGY 

MAWLEY LAKE-FORESTER 
LAKE AREA 

DISTRICT OF KENORA 
(Patricia Portion) 

Scale 1:50 000 

NTS Reference: 53 B/7E.8W 
ODM-GSC Aeromagnetic Maps: 917G. 927G 

ODM Geological Compilation Map: 2218 

©1986 Government of Ontario 
Printed in Ontario, Canada 

Parts of this publication may be quoted if credit is 
given and the material is properly referenced. 

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

LOCATION MAP Scale 1:1 548 000 or 1 inch to 25 miles 

LEGEND 
PHANEROZOIC 

CENOZOIC 
QUATERNARY 

RECENT 

Organic deposits: peat, muck 

Alluvium: unsubdivided. silt, sand, minor gravel; 
contains some organic material 

8a Mainly sand occurring in alluvial fans 

Eolian deposits: mainly fine sand 

PLEISTOCENE 

Glaciolacustrine deposits: sand, silt, clay 
6a Mainly sand, minor pebble gravel 
6b Silt and clay, minor sand 

Glaciofluvial outwash and deltaic deposits: sand, 
gravel 

5a Outwash sand and gravel, and sandy gravel 
5b Deltaic sand, gravel, minor silt 

Glaciofluvial ice-contact stratified drift: sand, 
pebble to boulder gravel, minor silt, clay; may 
contain local bodies of till 

4a Mainly sand and gravel 

Till: stony silty sand, may contain minor 
substratified sediments 

3a Very bouldery silty sand till, may contain local 
bodies of stratified drift 

Bedrock-drift complex; discontinuous drift; in 
places, the drift is sufficiently thick (greater than 
1 m) to subdue the bedrock topography 

UNCONFORMITY 

PRECAMBRIAN 

Bedrock: exposed or very thin drift cover (less 
than 1 m). 

CREDITS 
Geology by P.F. Finamore, B.F Carswell. and assistants. 1985 

Every possible effort has been made to ensure the accuracy of 
the information presented on this map; however, the Ontario Min
istry of Northern Development and Mines does not assume any 
liability for errors that may occur Users may wish to verify critical 
information: sources include both the references listed here, and 
information on file at the Resident's or Regional Geologist's office 
and the Mining Recorder's office nearest the map area. 

Issued 1986. 

Information from this publication may be quoted if credit is given. 
It is recommended that reference be made in the following form: 

Finamore, P.F., and Carswell, B.F. 
1986: Quaternary Geology of the Mawley Lake-Forester Lake Area. 

District of Kenora (Patricia Portion); Ontario Geological Sur
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1:50 000. Geology 1985 

SOURCES OF INFORMATION 
Base map and topography from maps 53 B/7 (east half) and 53 
B/8 (west half) of the National Topographic Series. 

Aerial Photographs: National Airphoto Library. Ottawa. 

Contour interval: 10 m. 

Magnetic declination approximately 0°33'W, 1984. 

MARGINAL NOTES 
INTRODUCTION 
The Mawley Lake-Forester Lake area is part of the Opapimiskan 
Lake Project area that lies within Latitudes 52' 15' and 53°00'N, 
and Longitudes 90° 15' and 91C15'W. The Opapimiskan Lake Pro
ject is a three-year integrated geoscience survey of the North 
Caribou Lake greenstone belt and surrounding areas. The Quater
nary component of this project includes Quaternary geological 
mapping and bedrock dispersion studies. The western half of the 
Forester Lake map area (NTS 53 B/8) and the eastern half of the 
Mawley Lake map area (NTS 53 B/7) were mapped during the 
summer of 1985. Competent field assistance was provided to the 
authors by S. Davies and S. Trepanier. 

Float-equipped aircraft and Highway 808 (the Windigo Lake 
road) provided access to the northern and southern portions of the 
map area, respectively. Highway 808, including connecting trails 
and winter roads, as well as existing canoe routes and portages 
along the numerous interconnecting water systems, provided ac
cess within the map area. 

Field work involved the examination of Quaternary sediments 
to a depth of at least 1 m to determine the parent material. Host 
data were acquired from man-made exposures such as road cuts, 
test pits, hand auger holes, and soil probe holes. A few inactive 
sand and gravel pits provided additional data. 

Air photographs, at a scale of 1:63 360, were used extensively 
to delineate the map units. 

BEDROCK GEOLOGY 
The bedrock geology of the Mawley Lake-Forester Lake area was 
mapped by Carruthers (1961). at a scale of 1:253440, and by 
Sage and Breaks (1982). at a scale of 1:126 720. 

Their work indicates that most of the map area consists of 
felsic to intermediate plutonic rocks, mainly trondhjemites and 
granodiorites. There are also two small portions of Early Precam
brian metavolcanic-metasedimentary belts, located in the north-
central and south-central parts of the map area. 

A southern extension of the North Caribou Lake belt, located 
north of Barrigar Lake, is presently being mapped in detail by the 
Ontario Geological Survey (Breaks et al. 1985. 1986). 

A drift-covered portion of the Horseshoe Lake belt is located 
south of Windigo Lake Road, 4 km west of Nigras Lakes This belt 
consists of east-trending metavolcanic-metasedimentary and 
metagabbroic units that are surrounded by granitic batholiths 
(Sage and Breaks 1982). 

Q U A T E R N A R Y G E O L O G Y 

A Quaternary geology reconnaissance-level study of this region 
was undertaken by Prest in 1963 with the resulting publication of 
a report and a map at a scale of 1:506 880 (1 inch to 8 miles) 
Prior to the initiation of the Opapimiskan Lake Project in 1984. the 
study area had received little further attention. Preliminary ac
counts of the Quaternary geology in the Opapimiskan Lake Project 
area were reported by Breaks et al. (1984, 1985). 

The map area contains a variety of Quaternary deposits that 
represent the last major ice advance and its subsequent retreat 
during the Wisconsinan. The last and most dominant ice move
ment to affect the study area was from the northeast, at about 
220° (±20°) azimuth, as suggested by glacial striae. The orienta
tion of eskers are similar to the orientation of glacial striae, except 
for a north-trending esker system in the west-central part of the 
map area. 

Till, mainly lodgement till, was deposited during the advance 
of the glacial ice. As the ice front melted back to the north, a 
variety of ablation sediments were deposited. These include till 
deposited by processes of flow and/or melt-out, as well as ice-
contact stratified drift, glaciofluvial. and glaciolacustrine deposits. 

Approximately one half of the map area is characterized by 
bedrock, either exposed or covered with thin drift (map unit 1), 
and by bedrock with a discontinuous cover of drift (map unit 2) 
that, in places, is sufficiently thick to subdue the bedrock topog
raphy. 

TILL 

Till (map unit 3) is the most widespread Quaternary deposit in the 
map area. The surface of most till deposits is boulder-mantled, 
reflecting either depositional processes and/or modification by 
wave action in glacial Lake Agassiz. Some till deposits are char
acterized by an almost continuous cover of boulders (map unit 
3a). a common occurrence in areas of hummocky terrain 

Texturaiiy. the till is a stony and gritty, silty. fine sand. Its 
colour varies from yellowish brown to brown (Munsell soil color 
10YR 4/4) near the surface, to olive or olive grey (5Y5/3) at 
depth. The till is usually moderately compact, fissile, and massive. 

Most till deposits in the area are thin (less than 2 m) and 
somewhat rolling in form, strongly reflecting the underlying bed
rock surface. Elsewhere, the till occurs as streamlined molded 
forms, morainic ridges, and hummocks. 

There are only a few drumlins in the study area and they 
occur as isolated forms on till plains that are of limited size and 
extent. Some of these features may be rock-cored. 

The Agutua Moraine (Prest 1963), a major glacial feature in 
northwestern Ontario, is located in the southwest corner of the 
map area. Where examined, the moraine is dominantly composed 
of glaciofluvial and deltaic sediments. Only portions of the 
morainic ridge were found to contain till. Smaller morainic ridges 
have also been identified north of Lemont Lake and about 4 km 
southwest of Collinge Lake. 

Till hummocks are particularly common in the eastern half of 
the map area. Some are boulder mantled, reflecting widespread 
ice stagnation conditions when they were deposited. 

GLACIOFLUVIAL ICE-CONTACT DEPOSITS 
Glaciofluvial ice-contact deposits (map unit 4), largely containing 
sand and gravel, occur as eskers, esker fans, kames, end 
moraines, and other stagnant ice features. Eskers are commonly 
discontinuous and compound, forming braided systems that usu
ally occupy regional topographic lows. One such esker system 
follows the Pipestone River, southwestward, and connects down
stream with a delta that forms part of the Agutua Moraine. Kame 
complexes and subaqueous fans are associated with most esker 
systems. 

Large kame complexes, scattered throughout the area, are 
conspicious forms that project above an otherwise bedrock con
trolled topography. Most of these features have been reworked by 
glacial Lake Agassiz, resulting in the development of beach ridges 
and other erosional forms. 

As mentioned earlier, part of the Agutua Moraine consists of 
glaciofluvial (ice-contact) sand and gravel that, in places, exceed 
20 m in thickness. Well defined ice-contact slopes and esker fans 
are prominent geomorphic features associated with the moraine 

GLACIOFLUVIAL OUTWASH AND DELTAIC DEPOSITS 

Glaciofluvial outwash and deltaic deposits (map unit 5) are abun
dant in the southwest corner of the map area. Deltas (map unit 5b) 
that form part of the Agutua Moraine were fed by individual esker 
systems which emptied into glacial Lake Agassiz. These features 
coalesced to form an expansive delta complex at about 370 m 
above sea level. The delta complex consists of proximal topsets of 
sandy boulder gravel and distal forsets oi nrie sand. Another 
feature believed to be a delta, at about 350 m above sea level, 
was identified northeast of the Agutua Moraine, near the Pipestone 
River. The elevation of this delta suggests that water levels were 
falling as the ice margin withdrew to the northeast. Undifferen
tiated glaciofluvial outwash and deltaic deposits (map unit 5), 
mapped beyond the southwestern margin of the Agutua Moraine, 
also occur at about 350 m above sea level. These deposits may 
be associated with the lower delta. 

Deposits consisting of sand and gravel, occurring mainly as 
terraces in some of the present day river valleys, have been 
mapped as glaciofluvial outwash (map unit 5a). Unfortunately, no 
paieocurrent data were obtainable to confirm inferred southwest
ern flow of glacial meltwater (modern drainage is northeastward). 
Thus, some of these terraces may be younger (fluvial) in age. 

GLACIOLACUSTRINE DEPOSITS 

Glaciolacustrine deep water deposits (map unit 6b) are found 
scattered throughout the study area and are seldom mappable. 
The sediments range from massive silt to rythmically bedded (or 
varved) silt and clay. They rarely exceed 1 to 2 m in thickness 
and commonly occupy low ground, between bedrock knolls and 
ridges. 

Glaciolacustrine deposits of sand (map unit 6a) are more 
widespread in the map area. These sediments are the result of 
falling water levels and subsequent wave action of glacial Lake 
Agassiz. as older deposits became exposed. For example, portions 
of the Agutua Moraine have been reworked, resulting in minor 
redistribution of pre-existing glaciofluvial deposits. Where ob
served, most reworked sediments are less than 1 m in thickness 
and thus do not constitute a mappable unit. 

Abandoned shoreline features are present in the study area 
and they occur in the form of beach ridges, wave-cut notches, 
and boulder lag concentrates. Beach ridges are developed on ice-
contact deposits (mainly eskers) near Chilton and Kitchenham 
Lakes, in the western half of the map area, between 360 and 
380 m above sea level. Wave-cut notches associated with a lag 
deposit of boulders are commonly developed on glacial features 
that projected above the water planes of glacial Lake Agassiz. 

RECENT DEPOSITS 
Large parabolic dunes (map unit 7), up to 15 m in height, occur in 
the southern part of the map area. These features which occur 
above 350 m above sea level are composed of well sorted fine 
sand. Their orientation suggests that the paleowind direction was 
from the west. 

Recent alluvial deposits (map unit 8) consisting of sand, silt, 
and some organic material, occur sporadically along the margins 
of most watercourses in the map area. Most are of limited thick
ness (less than 1 m) and areal extent and thus are seldom 
mappable. 

Deposits of peat and organic muck (map unit 9) are found in 
bogs and swamps throughout the area. They commonly occur in 
bedrock depressions and along the numerous bedrock-controlled 
streams and rivers. 

Small roundish pockets of fen have been noted in a few large 
bogs (e.g., bog south of Lemont Lake). These features are prob
ably relict collapse scars that may have formed in thermokarst 
peat plateaus (Mollard and Janes 1984). 

ECONOMIC GEOLOGY 
Aggregate resources for part of the map area have been evalu
ated by the Aggregate Assessment Office, Ontario Geological 
Survey (1986). Aggregate resources are abundant in the south
western quarter of the map area. Elsewhere, they are limited to 
discontinuous eskers systems and other ice-disintegration fea
tures. 

In the southwest, thick deltaic (map unit 5b) and glaciofluvial 
ice-contact (map unit 4) deposits forming part of the Agutua 
Moraine, contain large quantities of sand and gravel suitable for a 
variety of aggregate products (Aggregate Assessment Office, On
tario Geological Survey 1986). 

Discontinuous esker systems locally contain large quantities 
of aggregate. However, more than half of the study area is 
dominated by thin drift-covered bedrock. Access roads, etc., re
quiring aggregate and fill for construction should, of necessity, be 
located as close as possible to the material source. Nevertheless, 
care should be exercised so that the siting of such facilities does 
not prevent the future use of other aggregate not immediately 
required. 

Till deposits in the eastern part of the map area locally 
exceed 2 m in thickness, and are considered to be suitable sour
ces for fill or borrow. However, boulders which mantle most till 
deposits can limit an otherwise suitable aggregate source because 
they may be difficult and costly to remove. 
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SYMBOLS 
Geological 
boundary; observed 
or interpreted 

Small bedrock 
outcrop 

Glacial striae 

Esker ridge, 
direction of flow 
known or assumed 

Ice-contact slope 

Kame 

Kettle 

Trend of major 
moraine ridge 

Small meltwater 
channel 

Shorebluff or scarp 

Beach ridge or bar 

Sand and gravel pit 

Dunes 

Drumlins. drumiinoid 
ridges 

Crag and tail forms 

Circular features in 
organic terrains 




