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MARGINAL NOTES

INTRODUCTION

Quaternary Geology mapping of the Rainy River area (Rainy River 
sheet. NTS 5? D '10,15: Pinewood sheet. NTS 52 D/9: and Arbor 
Vitae sheet. NTS 52 D/16) was completed during the Summer of 
1986 The project is part of a multiyyar program designed to 
establish a framework of Quaternary geology for future mineral 
exploration and aggregate-resource evaluation.

The authors were ably assisted in Ihe field by A. Lisowyk, J. 
Rose, and P. Cleve. Field methods involved digging test pits, hand 
augering and probing, and examining available natural and man- 
made exposures, as well as bedrock outcrops Field work was 
supplemented by the interpretation of 1:15860 scale (1 inch to 
1/4 mile) air photographs.

Good access to the map area is provided by a grid network of 
roads. Primary access is by Highways H. 600. 621^619, and 617 
supplemented Py interconnecting township, concession, and 
forest-access roads. The Rainy River and Lake of the Woods 
provide easy waier access to other parts of Ihe study area.

Previous work on soils and surficial geology in the area 
includes reconnaissance surveys by Johnston (1915). Hills and 
Morwick (1944), and Zoltai (1961. 1965). Recently, Hallet and 
Roed (1930) produced an Engineering Geology Terrain Study of 
the region and Northland Associates Limited (1984) undertook a 
general inventory of the peatlands in the Rainy River District.

The authors Ihank the slaff of Ihe Ontario Ministry of Natural 
Resources and Ministry of Northern Development and Mines of 
fices in Fort Frances for their help and cooperation during the 
1986 field season.

BEDROCK GEOLOGY

Limited outcrop within targe parts of Ihe map area has resulted in 
a simplified conception of the bedrock geology. The geology of 
the southern half of the area has been inferred largely from 
widely scattered outcrops, drillhole data, and geophysical inter 
pretations More abundant outcrop, in the northern half of the 
study area, has contributed to a better understanding of the 
bedrock geology.

Bedrock geology maps, for the northeastern part of the map 
area.are available at a scale of 1:63360 or l inch to 1 mile 
(Blackburn 1976). The bedrock geology of the remainder of the 
map area was originally documented in a compilation series at a 
scale of 1:253 440 or 1 inch to 4 miles (Davies and Pryslak 1967) 
and more recently revised by Blackburn (1979).

The map area can be subdivided into two parts. A southern 
half, formed predominantly from supracrustal rocks ol the Western 
Wabigoon Subprovince. consists of massive to pillowed mafic 
volcanic rocks with minor amounts of felsic to intermediate 
rnelavolcanic and clastic nietasedimentary rocks. Scattered intru 
sions of felsic to intermediate rocks are also present. The 
Sabaskong Batholith occupies the northern half and is primarily 
composed of felsic to intermediate intrusive rocks. Of economic 
interest is the interpreted western extension of the Quetico fault 
through the southern part of the map area.

QUATERNARY GEOLOGY

Two major ice-flow directions have been documented in tne map 
area. An early, south-southwesterly direction is crosscut by a later, 
east-northeasterly trending ice flow. Thicknesses ol glacial and 
nonglacial deposits are variable throughout the map area. Two 
contrasting terrain types cen be defined. The northern part of the 
map area typically contains abundant outcrop with localized pock 
ets of thick, drift, whereas the southern pan contains sporadic 
outcrop with overburden thicknesses commonly in excess of 3C m. 

The Quaternary sediments observed in the map area were 
deposited during Late Wisconsinan and Holocene times They are 
the product of two major glacial advances; the first originating 
from the Labradorean ice centre and the second originating from 
the Keewatin ice cenlre Large proglacial lakes fronted the aovan- 
cing and receding ice masses within the study area and the 
sediments reflect this environment of deposition A veneer of 
lacustrine sands, silts, and clays occupy the topographic lows 
throughout the map area and can be related to late glacial water- 
levei fluctuations in the Lake Agassiz basin Most peal growth was 
initiated in isolated basins fulMwiny drainage of Lake Agassiz 
and. through paludificalion. spread outwards to adjacent low-lying 
areas This peat growth resulted in widespread organic deposits 
averaging 1 lo 3 m in thickness occunng in a central, easterly 
trending belt.
TILL

Noncalcareous Till

The oldest recognizable drift sheet is attributed lo the 
Labradorean lobe oi the Laurentide ice sheet (referred to as the 
Rainy Lobe in northern Minnesota). Thin deposits o( non- 
calcareous. dense, silly sand lil! have been observed on the stoss 
sides of rock knobs in the extreme northeastern corner of the map 
area. Thicker deposits of loose, stoney, substratified. flow and 
meltout varieties of this till are encountered on the leesides These 
deposits are represented by Map Unit 3 in the study area Pebble 
counts reveal predominantly local lithologies in the dense facies 
and semilocal lithologies in the loose facies (i.e. between 81 and 
99^0 of the pebble fractions are composed of mafic extrusive 
rocks and mafic and felsic intrusive rocks). This till extends 
southward in the subsurface beneath thick deposits of younger 
sediments as confirmed by borings from northern Minnesota. Only 
noncalcareous ice-contact deposits associated with this till sheet. 
however, have been encountered beneath younger calcareous 
sediments in southern parts of the map area.

Calcareous Till

The surface till encountered throughout most of the map area 
(Map Unit 4) was deposited by Keewatin ice flowing from the 
west. This ice is referred to as the St Louis Subiobe in northern 
Minnesota. The outer limit of this drift sheet follows a northwest 
trend in the extreme northeast corner of the map area The 
Lockhart Phase of Lake Agassiz (Campbell levelj fronted this ice 
mass. Incorporation of lacustrine sediments resulted in the deposi 
tion of a fine-grained, calcareous, massive, gritty and pebbly, buff- 
grey till The texture varies from a sandy silt in the wes: to a silty 
clay and clayey silt in the east. Clayey glaciolacustrine sediments, 
deposited proglacially. were incorporated into the till and are often 
preserved in a distorted state. This till typically exhibits a blocky 
fracture pattern and erodes in river cuts, ditches, and pits to form 
steep faces wtth vertical columnar joints

A debris-rich, floating ice shelf at the edge o? the melting ice 
front deposited interstratified, gritty, glaciolacustrine rhylhmites 
and subaqueous flow tills. Dropstones are common in the lami 
nated deposits Flow till deposits seldom exceed 1 m in thickness, 
but characteristically are about'0.3 to 0.5 m in thickness.

Pebble counts from this carbonate-rich till package suggest a 
distal origin. Percentages o) local and semilocal lithologies (i.e. 
mafic intrusive and mafic and felsic extrusive rocks) range from 
11 to 497( , with a mean ol 24ve . The till sheet contains 47~to 90*y0 
Ordovician and Silurian dolostone and Devonian limestone, with 
smaller amounts of Cretaceous and Jurassic shales, siltstones, 
and sandstones, and Tertiary lignite. These distal lithologies aver 
age 67^0 of the total pebble lithologies and originate from the 
Wiiliston Basin to the west. A transport distance of up to 500 km is 
suggested by some of these litholoQies, with the presence of 
lignite providing a useful marker.

GLACIOFLUVIAL ICE-CONTACT STRATIFIED DRIFT AND 
OUTWASH

Surface deposits of glaciofluvial ice-contact stratified drift (Map 
Unit 5i and outwash (Map Unit 6} are c :- limited extent within ths 
map area, being associated only with tny older Labradorean ice 
retreat In the southern part of the map ares, these deposits are 
usually encountered beneath a thin veneer of calcareous drift 
Deposits range from bouldery, poorly sorted- ice-contact stratified 
drift to well sorted and stratilied sands and gravels. Notable 
examples of the ice-ccntac; stratified drifi occur approximately 
2 km northwest of the Village ot Stratton and in the vicinity ol 
Long Sault Rapids on Ihe Rainy River. Buried outwash sands and 
gravels are present in a borrow pit along Highway 11 sbout 4 km
wesi ci Stratton.

Extensive deposits of noncalcarecut sands and gravels have
been encountered also at surface It is suspected that calcareous
drift initially capped the sequence and was later removed by 
erosive processes of Lake Agassiz The^e deposits are situated 
4 km southwest and 2 km easl of McGtnnis Creek near the mouth 
of the Rainy River, 6 Km southwest of Gameiand on Highway 621; 
and on Highway 617 in the Hamlet of Morin Branch.

Ice-contact and outwash deposits associated with the 
northwest-trending Rainy Lake-Lake of the Woods moraine are 
found in the extreme northeastern cornet ol the map area arid 
were deposited during a stillstand of the Labradorean ice mass 
(Zoltai 1961).

LACUSTRINE DEPOSITS

Lacustrine deposits of sand, silt, and clay (Map Unit 7) occur in 
the area with the laminated silt and clay being the most dominant 
These deposits are consistently found below an elevation of 
350 m a.s.l. and occupy the extensive lowlands along the western, 
northwestern, and southern parts of the map area. These silts and 
clays were deposited during the Emerson Phase of Lake Agassiz 
(Campbell level): a transgressive event. These lacustrine sedi 
ments seldom exceed 2 to 3 m in thickness. The lower contact of 
this unit is usually abrupt and, in some cases, caps an erosional 
surface or unconformity which formed during the low-water Moor- 
head Phase of Lake Agassiz. Mollusk and plan: remains are 
commonly encountered both on the unconformable surface and 
within the lacustrine sediments.

BEACH AND NEARSHORE DEPOSITS

Beach and nearshore deposits of calcareous sand and gravel 
(Map Unit 8} associated with the Emerson and Lockhart Phases of 
Lake Agassiz are found throughout the map area at and below the 
350 m contour line. These sands and gravels rarely exceed 3 m in 
thickness and were formed by a reworking of the calcareous-drift 
sheet. They are usually underlain by either glaciolacustrine or 
lacustrine clay, calcareous till, or bedrock. Beach ridges. Dars. and 
spits, as well as erosional features such as wave-cut notches, 
boulder lags, and winnowed drift, mark The positions of the Ag-
assiz shorelines within tne map area. Paleo-lndian artifacts are 
occasionally found along the Campbell-level shorelines within the 
map area and on lake terraces below the shorelines.

OLDER ALLUVIAL DEPOSITS

Faint remnants of fluvial channels with comparable form to the 
modern Rainy River appear on the aerial photographs and can be 
recognized in the field. Calcareous sand and gravel, mantled by 
lacustrine silt and clay, fill in the shallow channel depressions 
The channels probably formed prior to the transgression asso 
ciated with the Emerson Phase and were partially infilled with 
lacustrine sediments. These channels are delineated on the map 
by terrace symbols These deposits are mapped as older alluvium 
(Map Unit 9) where they oulcrop and where they might serve as a 
source of marginal-quality aggregate, The most significant depos 
its occur approximately 3 km west and 5 km southeast of the 
Village of Pinewood along the Rainy River; and 4 km west of the 
Long Sault Rapids on the Rainy River

RECENT ALLUVIAL, BEACH, AND AEOLIAN DEPOSITS

Accumulations of recent alluvium consisting of organic-rich sand, 
silt, or clay (Map Unit 10) are found predominantly along the 
flooflplams of larger rivers. The Pinewood, Kishkakoesis. and 
Splitrock Rivers are the major tracts along which deposits of 
recent alluvium are accumulating.

Longshore beach and bar processes and aeolian activity op 
erate along Ihe eastern coast of Lake of Ihe Woods. Large quan 
tities of fine sand occurring at the mouth ot the Rainy River are 
being transported by longshore drift northward forming the Sable- 
Islands and Windy Point Subsequently, the surface of these 
deposits have and are being modified by northwesterly wind 
action resulting in the development ol large dune systems, espe 
cially at the southern end of the Sable Islands.
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PEAT AND SWAMP DEPOSITS REFERENCES

Blackburn. C.E.
1976: r Geology of the Off Lake-Burditt Lake Areas. District of Rainy

River; Ontario Division of Mines, Geoscience Report 140. 
G2p. Accompanied by Map 2325, scale 1:63630 or 1 inuh 
to 1 mile.

Extensive deposits of peat (Map Unit 11) averaging 2 to 3 m in 
thickness, occupy a central lowland belt within the map area. 
Small deposits occur in isolated topographic lows over the remain 
ing area. Most peal growth was initiated in isolated basins follow 
ing drainage of Lake Agassiz and, later, spread inio adjacent low- 
lying areas resulting in extensive deposits. Sphagnum moss is an
important componen; of these peatlands, thereby augmenting the 1979: Kenora-Fort Frances, Districts of Kenora and Rainy River;

Ontario Geological Survey. Geological Compilation Series, 
Map 2443 scale 1:253 440 or 1 inch le 4 miles.

Davies, J.C.. and Pryslak. A.P
1967: Kennra-Forl Frances Sheet. Districts of Kenora and Rainy

commercial value of this resource.

APPLIED QUATERNARY GEOLOGY
River: Ontario Division of Mines. Geological Compilation 
Series. Map 2115, scale 1.253 440 or 1 inch to 4 miles

Geological Survey. Northern Ontario Engineering Geology 
Terrain Study 52. 15p., Accompanied Dy Map 5068. scale
1:100000

The field work to date has revealed two important factors to be Hallett, D.R., and Roed,
considered for mineral exploration. Firstly, it is the lower, locally 19BO: Stratton Area (NTS 52 D/NE) District of Rainy River; Ontario
derived, noncalcareous till sheet which is ihe desirable sampling
medium as opposed to the calcareous till sheet which is .found on 
surface throughout much of the map area. Secondly, thick depos 
its of Quaternary sediments conceal much of the unaeilying bed- Hi || S Q c and M OrW | C k p F 
rock and the noncalcareous till sheet Thus, deep overburden , ' n"" " ." , ^
drilling is needed for mineral exploration purposes Conventional 944: Reconnaissance Soil Survey of Parts ol Northwestern On- 
surface exploration techniques are appropriate in areas outside Of !f"o: Reporl Number 8 ' Ontario Soil Survey. Guelph, Ontario, 
the carbonate till zones (i.e. northeastern corner) p

Buried aggregate deposits of noncalcareous glaciofluvial sedi- Johnston, W.A,
merits are encounlered beneath deposits of calcareous till and 1915: Rainy River^ District, Ontario; Surficial Geology and Soils: 
glaciolacustrine silt and clay primarily in Ihe southern and eastern 
part of the map area. These deposits have a general east-west 
trend which ma j/ be related to ice-marginal positions ot the 
Labradorean ice mass. There is potential for further discoveries of 
buried aggregate along these ice marginal trends. Deposits uf 
calcareous beach and nearshore sands and gravels are consider 
ably smaller than the buried deposits limiting their use as a 
primary aggregate source.

The peat resources of the area have been studied by the 196V Glacial History of part of Northwestern Ontario: Proceedings 
Ontario Geological Survey (Northland Associates Limited 1984). A of the Geological Association of Canada, Volume 13, p.61- 
small-scale peat operation for horticultural peal presently exists in 83.
the vicinity of Barwick, which occurs 13 km east of Stratton. There 1965: Surficial Geology. Kenora-Rainy River; Ontario Department of 
is potential for the expansion of the local peat industry for peat

Geological Survey of Canada. Memoir 82. f23p., Accom 
panied by Map 132A, scale 1:126 720 or 1 inch to 2 miles.

Northland Associates Limited
1984. Peal and Peatland Evaluation nf the Rainy River Area, 

Ontario Geological Survey Open File Report 5489, Volume 1 
of 9, 138p., numerous tables, figures, photos and maps.

Xoltai, S.C.

by-products and fuel, and for horticulture and forestry,
Lands and Forests. Map S165, scale 1:506 880 or 1 inch to 
8 miles.
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Swamp anc! organic deposits' peat and muck

Modern alluvial, aeolian, and beach deposits: 
mainly fine sand. silt, clay, orgamcs

.^r.
Older alluvial deposits: mainly gravelly to pebbly
fine and medium sand.

Beach, bar. and nearshore deposits 
8a Mainly sand 
Bb Mainly gravel

Lacustrine deposits
7a Very fine, fine, and medium sand 
7b Massive to laminated silt and clay

PLEISTOCENE

Giaciolluvial outwash, sand and gravel 
6a Mainly fine to medium sand 
6b Mainly sandy giavel and gravel

Glaciofluvial ice-contact stratified drift: boulders,
gravel, and sand 

5a Noncalcareous deposits originating from the
Labradorean lobe 

5b Calcareous deposits originating from the
Keewatin lobe

Calcareous tilt: sandy silt to silly till contains 
distally derived lithologies

4a Subcompaci to compact, massive sandy silt to 
silty clay till

4b Rhythmically laminated glaciolacustrine silt and 
clay; gritty, pebbly, silty flow tills: and 
substratified, proximal rainout deposits

Noncalcareous till: stoney, silty sand till contains 
local lithologies

Bedrock-drift complex: thin drift with numerous
outcrops

2a Mainly till cover 
2P Mainly stratified veneer

Bedrock knobs, ridges with very thin 
discontinuous drift cover

SYMBOLS
Glacial striae: 
direction known

Glacial striae, 
direction unknown

Fluvial terrace

Wave-cut notch or 
bluff

Beach ridge or bar

Small bedrock 
outcrops (not shown 
for units 1 or 2)

Geological Boundary 
(approximate)

Geological boundary 
(assumed)

Sand and grave! pit

SOURCES OF INFORMATION

Basemaps derived trom Maps 52 D/9 (Pinewood), 52 D-15.10 
(Rainy River j. and 5? D/16 (Arbor Vitae) c.f the National Topo 
graphic System
Aerial photography by the Ontario Ministry ol Matura' Resources. 
Contour interval 50 teet.
Magnetic declination approximately 5 C 14'E in 1986. 
Metric conversion factor 1 foot ^ 0.3048 m
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