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MARGINAL NOTES

INTRODUCTION
The Madsen map-area adjoins the Red Lake area on the south, 
and hence lies immediaiely south of the Red Lake gold mining 
community where some 4500 persons reside. The former Madsen 
and Starratt-Olsen gold mines, where several hundred of these 
persons live, are situated in the northwestern corner of Madsen 
map-area and are connected to the town of Red Lake by a newly 
constructed highway, a westward extension from this highway 
continues some miles beyond the west boundary of the area.

King's Highway 105 connects the Red Lake communities to the 
Trans-Canada Highway at Vermilion Bay, some 187 km to the 
south, at a point aboul midway between the towns of Kenora and 
Dryden. Highway 105 angles across the northern and eastern part 
of Madsen area, skirting the southern shore of Gullrock Lake that 
occupies a large part of the northeast corner of l he area. Logging 
roads, both maintained and abandoned, provide some access to 
the interior of the southern part of the area ; but much of Madsen 
area is difficult of access. About 9 km southeast of the map bound 
ary Highway 105 passes the entrance to Stelco's Griffith iron mine 
on Bruce Lake. This mine is connected by a railway to the main line 
of the Canadian National Railway at Red Lake Road some 12 km 
north of Vermilion Bay. The Town of Ear Falls, where many of the 
mine workers reside, is situated on Highway 105, some 25 km 
south-southeast of the Griffith Mine

The northern and central parts ol the Madsen map-area were rav 
aged by a major forest f ire in the early summer of 1980 but logging 
continues in the southern part. Several resort fishing camps and 
private summer homes were destroyed or damaged by the fire but 
most are being rebuilt.

ACKNOWLEDGMENTS
Parts of Madsen map-area were examined in1978and 1979 when 
Keith Robertson, and Stephen Black and Stephen Yeung respec 
tively, nelped expedite the work as field assistants. The writer was 
very ably supported in 1980 in both the Red Lake and Madsen 
map-areas by John M. Ford and Bruce Griffith. The dedication of 
all these assistants m regard to the field work is gratefully acknowl 
edged. Thanks1 are also extended to E. Everley, District Manager 
for the Ontario Ministry of Natural Resources and his staff, and es 
pecially Tom Campbell, lor much cooperation over the summer 
months, The Resident Geologist, Ontario Geological Survey visit 
ing geologists, and P. Busse and staff of Wilanour Resources Lim 
ited were most cooperative and provided useful services and in 
formation during the course of the work. ' !

BEDROCK GEOLOGY
The character and structures of the Madsen outcrop areas are not 
dealt with in this report except to say that the rocks are Precam 
brian in age and mainly siliceous granitoid intrusives, siliceous and 
basic volcanics, and metasediments. Pertinent information, how 
ever, is contained in the bedrock geology reports of Horwood 
(1940), Chisholm (1951) Ferguson (1962, 1965), Pirie and Sawit- 
sky (1977a,b). Pirie and Grant (1978a,b}, and Pirie (1979).
Rock outcrop areas (map-unit 1) abound in the western parts of 
Madsen area. Excellent exposures are especially common, as 
compared to former years, as a result of l he 1980 forest fire. The 
better exposures and the ease of travel on the ground in the 
burned areas provide a great opportunity for gleaning additional 
geological data, not possible in former years when the area was 
covered with dense bush or forest, A little-studied belt of metased 
iments and some volcanics is present in both burned-over and for 
ested parts of southern Madsen.

The rock outcrop areas shown on the Madsen surficial geology 
map are not all bare to only lighlly drift-covered, some are heavily 
mantled but nevertheless contain numerous aled more outcrops 
and subcrops within them, hence such "knolls" are mapped as 
outcrop areas.

SURFICIAL GEOLOGY
The Madsen map-area is on the northern boundary of, and consti 
tutes a small part of, the region covered by the 1 inch to B mile 
scale coloured map of Zoltai (1965). Zoltafs regional map of the 
surficial geology abuts the southern boundary of the 1 inch lo 8 
mile scale uncoloured map of Prest (1963) Part of the southern 
edge of Prest's 1963 map is, in fact coincident with the northern 
edge of the Madsen 1:50 000 NTS sheet. The two above men 
tioned small-scale maps illustrate the regional setting of the pres 
ent work. The moraine in the southeast corner of Madsen area is 
thus seen to be a part of a major end moraine referred to as the 
Hartman Moraine (Zoltai 1961). This is one of several major mo 
raines formed transverse to the south-southwest flow of of the last 
ice sneet in northwestern Ontario. In ihe vicinity of Pakwash Lake 
the Hartman Moraine jogs sharply northeastward and continues 
thus unlil terminated against the Lac Seul end moraine system. 
This latter moraine crosses the northeast corner of the Red Lake 
map-area, that lies on Ihe north side of Madsen area, and which 
has also been mapped at 1:50 000 scale (Prest 1980).

The drift boundaries on the accompanying Quaternary geology 
map of Madsen area are to some extent generalized for they were 
derived by a combination of ground observations, including hand 
auger data, and air photo interpretations. The*latter procedures 
are somewhat hazardous in this region as the'forest cover com 
monly does not provide clues to the parent-soil materials; black 
spruce is a common upland tree type and- good'stands of jackpine 
have been observed in low-lying clay areas. Jackpine is also prev 
alent in many upland clay areas though in some of these it was 
possible to auger through to clay into betterora*ned soils, or onto 
bedrock, Jackpine does, of course, cover many till-mantled out 
crops or sand and gravel areas but other tree-types may replace 
them. All these unusual relationships appear to stem from a combi 
nation of numerous forest fires over many decades, as well as log 
ging operations in more recent times.

GLACIAL DEPOSITS (Map Unit 2)
Madsen area was glaciated by south-southwest flowing ice during 
the last major glaciation, the Late Wisconsinan, This glaciation ap 
pears to have removed all evdence o) older glacial and non-gla 
cial materials, and to have deposited a silty sand till (map unit 2) 
over the bedrock formations. THIS till, in the form of ground mo 
raine, thinly mantles,.and surrounds the outcrop areas that are so 
conspicuous in western parts of the area. Ground moraine is prob 
ably thicker in eastern parts of Madsen but sections are scarce 
and I'mited lo man-made cuts along the highway and logging 

. roads. The till areas are nearly always boulder-mantled. Generally 
the silt fractions of Ihe tills range from 25 to 50 percent, whereas 
the clay contents are uniform (1 to 3 percent). 
In northeastern Madsen area the ground moraine displays ridges 
of coarse bouldery materials transverse to the southsouthwest flow 
of the last ice sheet. These minor moraine ridges range from 1 to 
10 m in height, 10 to 40 m in width, and up to 400 m in length; they 
are slightly sinuous and undulating. They are considered to be De 
Geer-type moraines formed as the ice was calving into glacial 
Lake Agassiz. Such ridges are believed to have formed at the 
grounding-line of a 'arge 'floating 1 mass of ice projecting into the 
glacial lake as debris was brought forward by the grounded basa! 
ice during the winter seasons (Barnett and Holdsworth 1974). 
Many of these ridges in Madsen area are exceptionally bouldery 
making it difficult to sample the matrix material; in a few places it 
was seen to be silty-sandy till similar lo that of the ground moraine. 
Some ridges were seen to be composed of a poorlysorted stony 
gravel and a few were composed mainly of sand

Except m northeastern Madsen area De Geer ridges are relatively 
uncommon. They were examined on the large peninsula or pro 
montory on the west side of Gullrock Lake, and in a till area south 
of Dixie Creek in southeast Madsen. From the appearance on air 
photographs, a faint transverse lineation in a few places near the 
Madsen west boundary is also considered to be composed of mi 
nor moraine ridges. In addition, air photos reveal ridging in a clay 
area east of Faulkenham Lake thai is thought to be clay-mantled 
minor moraine. Elsewhere they were considered too small to be* 
mapped whether observed in the field or on air photos. No do*bt 
they will be more readily observed and found to be relatively com 
mon in the burned over areas of northern Madsen.

GLACIAL AND GLACIOFLUVIAL DEPOSITS
(Map Unit 3)
Silty sand till is also a component part of a major end moraine, the 
Hartman Moraine, in southeasl Madsen (map unit 3). This complex 
area of mixed till (3a). and stratified, ice-contact materials (3b). 
has been extensively modified by wave-action in glacial Lake 
Agassiz Waves have removed the fine materials from the bouldery 
till resulting in a lag concentrate of bourders and cobbles on the till 
surfaces. Debris-laden ice-bergs also may have stranded on irreg 
ular sloping sides of the moraine and thereby added lo its bould 
ery appearance. The lake probably over-topped the moraine crest 
(435 m above sea level). Lower parts of the moraine appear to be 
mantled by lake clay but the moraine has been inadequately trav 
ersed and sampled to date. A sieve analysis of a single sample of 
the unmodified till of the Hartman Moraine a short distance east of 
the Madsen boundary gave a silt content of 25 percent.

The curving or sinuous outline of the Hartman Moraine ;n southeast 
Madsen is believed to indicate an interlobate origin between the 
main south-southwest flowing ice and a sublobe of west flowing 
ice coming out of the Bruce and Pakwash Lake basins. This latter 
flow direction may be in response to a calving Day developed in 
glacial Lake Agassiz over a topographically low area west of Pak 
wash Lake, South of Pakwash Lake the Hartman Moraine has the 
normal southeast trend of other major end moraines formed at the 
front of the retreating ice sheet These moraines, both lake-washed 
and unmodified, are clearly shown on the regional surficial map of 
Zoltai (1965).

East of Madsen area the Hartman Moraine trends northeast and 
resembles an esker system; this part is also interlobate and there 
is an admixture of till with predominantly stratified sandy and grav 
elly deposits. Stratified materials also occur within the moraine in 
Madsen area, These are an integral part of the moraine and hence 
are mapped as (3b) rather than (4a) and (4b). Due west of the 
northernmost part of Pakwash Lake in Madsen area the gravelly 
sediments occur as two adjacent esKer-like ridges and, near the 
south boundary of Madsen area, as a large mass of pitted and 
beached gravelly materials believed to be a kame area within the 
moraine.

GLACIOFLUVIAL DEPOSITS (Map Unit 4)
Overlying both bedrock and till in northeastern and south-centra) 
parts of Madsen area there is an extensive belt of glaciofluvial ma 
terials (map unit 4) These sediments were deposited as eskers. 
kames, and subaqueous outwash (subwash), and perhaps in 
places as outwash or deltaic deposits but information is currently 
meagre. All have been modified by wave action in glacial Lake 
Agassiz. Only the more cobbly parts of the esker systems retain
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Organic deposits: sphagnum, sedge, peat, gyttja, 
muck; includes open and wooded swampy areas; 
deposits generally less than 2 m thick

Glaciolacustrine deposits (shoreline and shal 
low-water deposits of glacial Lake Agassiz):
Cobbles, gravel
Sand, silty sand
Includes laKe-moditied glaciofluvial and glacial
deposits: generally less lhan 3 m thick.

Glaciolacustrine deposits (deep-water deposits 
of glacial Lake Agassiz): clay, clayey silt; includes 
some open swamp areas along lower Dixie 
Creek; generally less than 5 m thick.

Glaciofluvial deposits:
Coobles, gravel and pebble gravel
Sand, gravelly sand
Includes eskers. kames. and subwash lobes de 
posited !rom beneath the ice at variable depths in
glacial Lake Agassiz; in large part wave-modified;
commonly 1 to 1 0 m thick,

Glacial and glaciofluvial deposits:
Ill-sorted bouldery sandy materials deposited as
end moraine (the Hartman Moraine)
Associated stratified sediments (mairly cobbly
gravels) deposited as eskers and kames but
formed as an integral part of the moraine
May be tens of metres thick. ,

Glacial deposits: bouldery sandy to silty till, minor 
substratified sediments: deposited as ground mo 
raine; includes minor moraine ridges; one to sev 
eral metres Ihick

Bedrock: includes large bold outcrops and 
groupings of small scattered outcrops and sub- 

in areas of variable thin drift.
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much semblance of their original form. For this reason the parent 
glaciofluvial materials (map unit 4) and the lake-modified and re- 
deposited materials (map unit 6 in large part) are undifferentiated 
by geological boundaries on the Madsen surficial geology map. 
Instead, double numbers are locally inserted within the gravel or 
sand areas to emphasize the combination of depositional pro 
cesses involved The deposits in southwestern Madsen nave been 
only lightly worked-over by waves and hence are shown as 6/4b, 
whereas the hjghe' and formerly more exposed areas south of 
Gullrock Lake are extensively modified and hence shown as 6aM 
and Sb/4, Erosion of the highest parts of the area, where both be 
drock and nil are mapped, may indeed have contributed to the 
sediments but in-the-main the greater thickness of sand and 
gravel appears to be of glaciofluvial origin. The central core or 
channel of the esker systems is mainly labelled 4a for the sake of 
map clarity m order to show the continuity of the feature, but these 
too have been wave washed Some parts of these systems have 
been modified into raised beaches but elsewhere there has been 
erosion rather than redeposition

GLACIOLACUSTRINE DEPOSITS

Deep Water Facies (Map Unit 5)
As the last ice sheet retreated from the region, glacial Lake Agas 
siz expanded northeastward against the receding margin of the 
ice Deposition of clay and silt size materials, washed out from the 
glacial debris carried by the ice sheet, took place in deep water 
over a broad area. These fine sediments may be found in places 
up to elevation 395 or 400 m, but in general are not found above 
380 m. They are mainly confined to a broad belt around Gullrock 
Lake and south and southwest to beyond the Madsen map-area. 
Good exposures are limited. The sediments are varved and some 
600 to about 1000 varve years are represented. They are mainly 
grey but in central Madsen some of the upper varves are brown 
due to surface weathering. Rather distinct sequences of varves
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have been seen but lack of exposures and the time-factor have 
prevented widespread correlation.

Shallow Water Facies (Map Unit 6)
As the region rebounded, and glacial Lake Agassiz consequently 
lowered, its waves washed all the older deposits successively 
from the high areas lo the lower areas until Ihe lake was drained 
and the present drainage system was established Logically the 
highest parts of the area where they were open lo the greater 
fetch of the lake, were the most modified. Glacial drift was largely 
removed from most high areas as they came into the wave zone 
resulting m a scattered mantle of boulders and cobbles. Gravel! 1 , 
shore-line deposits, formed by the washing ol till, have been pre 
served over restricted areas as in the northwest corner of Madsen 
area. But by far the greater amount of shallow-water lake sedi 
ments occur where the waves worked over pre-existing granula 
deposits as in western and southcentral Madsen area (see above) 
The shallow waler, shoreline deposits southwest of Genessee 
Lake, and mapped as 6a probably owe their origins in large part 
to an influx of glaciofluvial deposits but, since the entire high area 
seems to consist of lacustrine gravels, resting directly on bedrock 
in many places, they are so mapped. Also at the southwestern end 
of the present gravel pit the gravels rest on lacustrine silt with no 
sign of glaciofluvial deposits. By way of contrast, to the south of 
this high area along the Dixie Lake Road, lacustrine gravels and 
sands definitely overlie an older esker system and hence the la 
custrine sediments here are indicated by 6a'4 and Gb/4.
Another important area of relatively thick lacustrine gravel and 
sand deposits is that crossed by Highway 105 south of Gullrock 
and Two-Island Lakes, The raised beaches, shown on the map 
south of a 'Dump' area are in part due to the presence of a buried 
esker system but also due to wave washing of glacial till from adja 
cent bedrock knobs: these are indicated as 6 a/4 and 6bM to fur 
ther emphasize the importance of the lake-action. Excellent raised 
beaches are also present on parts of the esker system on the east 

ern side of the.high area. These are also indicated by beach sym 
bols and Ga/4 and Gb/4, in contrast to the less-modified parts la 
belled 6/43 and 6'4b. The lower elevation, sandy sides of the 
highland knob are obviously much reworked and are hence la 
belled Gb/4. A narrow strp of sand bordenng the large til! south of 
Two-lsiand Lake is labelled 6b as it results from a combination of 
littoral drift from the west plus wave-washing of the local till knoll. 
Wind blown sands are also evident where the highway crosses this 
shoreline feature.

ORGANIC DEPOSITS
As glacial Lake Agassiz withdrew from the region, innumerable 
depressions remained water filled. The deeper of these remain as 
lakes today bul the shallow depressions were soon partly infilled 
with alluvium and with an everincreasing amount of organic materi 
al. The bottom sediments of some of the depressions are an algal- 
rich mud referred to as a sapropel or algal gyttja. This gives place 
upward to a peaty gyttja and peat. In some depressions peat rests 
directly on stratified sediment, most commonly on lake clay The 
peaty deposits may currently remain as open swampy areas or 
may be covered with sphagnum moss or even dense spruce for 
est Currently, some swampy areas are floored by an organic-rich 
mud here termed a muck.

The areas of organic deposits are in large part shown on the Mad 
sen topographic map by symbols for open or wooded swamps. 
On the surficial geology map their boundaries have been modified 
in places, and the peat-floored or organic areas expanded; in 
these cases, and to a limited degree elsewhere, the number (7) 
has been added for identification purposes.

One notable exception to the open swamp areas consisting of 
thick organic deposits is that along lower Dixie Creek and a 
branch creek in southeast Madsen. These creeks meander 
through the swampy areas but are floored by clay (map unit 5); the 
open swamp areas have but a very thin mantle of organics as

compared to the adjacent wooded swamp areas, and are thus 
shown as unit (5) though the open swamp symbol is retained.

ECONOMIC GEOLOGY
The glacial ti'l (map unit 2} supplied much basematerial during the 
construction of Highway 105 through the Madsen map-area but 
the gravel-sand deposits (of map units 4 and 5) were of the great 
est importance The deposits south of Gullrock Lake, supplied 
both sub-base and topping materials as the highway was ex 
tended northward to Red Lake and beyond. They have also been 
extensively employed in the construction of some logging roads 
and private roads. These same deposits continue to serve the Red 
Lake community for concrete and general construction purposes. 
Crushers were set-up in various parts of these bodies on several 
occasions as the need for sized-aggregate arose. Both the 
glaciofluvial and the glaciolacustrine deposits have been so-used. 
This past summer, the bouldery gravels of the esker east of the Mi 
crowave Tower fed the crusher that supplied sized-aggregate for 
road reconstruction between Red Lake and Madsen communities 
and in Red Lake itself. The pit in this esker is located to the south of 
the hydro transmission line. Another pit was opened earlier in the 
year, 700 m farther southwest along the ridge; here well-sized 
beach gravel overlay the ice-contact gravel. A crusher was also 
set-up in a pit in the esker south of Stone Lake and sized aggre 
gate transported northward to Red Lake.

As the Dixie Lake logging road south of Dixie Lake is advanced 
northeastward back toward Highway 105, the glaciofluvial esker 
system in that area will prove of great economic significance as 
well as convenience.

It is also evident that in future years, one or other of the logging 
roads extending westward from the Dixie Lake Road will be ad 
vanced to the southwestern corner of Madsen area and there join 
with a well-maintained logging road f rcn 11 Ear Falls; this road is cur 
rently only about a kilometre off the southwest corner of the Mad 

sen map-area. As the roads are extended, for this and other log 
ging purposes, the sand and gravel bodies of southwestern 
Madsen will beot great economic significance. The Ear Falls road, 
now close to the southwest corner of Madsen map-area may ulti 
mately be pushed westward and perhaps provide access into 
Manitoba.

Supplies of sand and gravel are copious in many areas of the 
map-area but they are not universally present. They should be 
worked carefully to avoid waste and the emplacement of spoil 
piles over the better grade materials.
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SYMBOLS

Trend of major mo 
raine ridge

Trend of minor mo 
raine (De Geer) ridge

Lineaments in clay- 
mantled terrain

Drumlinoid feature

Abandoned shoreline 
(includes shore-bluffs 
and raised beaches)

Glacial striae

Geological boundary 
(mainly approximate, 
but in remote areas 
assumed on the basis 
of airphoto study 
only).

Approximate bound 
ary between generally 
gravelly, and more 
sandy parts of the sur 
face of certain 
glaciofluvial and gla 
ciolacustrine deposits.

Open marsh, and vari 
ably wooded swamp 
land: mainly devel 
oped on organic 
terrain (map unit 7) but 
in the lower Dixie 
Creek area the open 
marsh is developed 
on clay.

NOTES FOR LEGEND

On i his surficial "geology map. no solid-line boundary is employed to 
separate the glaciofluvial gravel or sand from the younger glaciolacust 
rine equivalents; instead a combination of numbers and letters is em 
ployed to emphasize the importance of one or the other mode of origin or 
modification. Thus 6a/4 and 6b,'4 refer to thick near-shore or shore-line 
gravels or sands developed on glaciofluvial materials On ihe olher hand 
6Ma and 6Mb refer to thin near-shore deposits developed on the older 
glaciofluvial gravels or sands. The numbers 6/4 without a modifying letter 
are employed where the character and origin of the materials has not 
been determined. The 'letterings' Gab and 4ab are used where the mate 
rial is intermixed sand and gravel, or generally gravelly sand, that does 
not fit !he gravel versus sand category though the origin is clear. A dot 
ted boundary is employed, however, to further distinguish the gravel 
areas from the sand areas, regardless of their mode of origin, in view of 
the economic importance of these materials. Trws also helps distinguish 
the core or central parts of certain esker systems from their generally 
more modified sides. Gravelly deposits are also indicated by the raised 
beach symbol.

The sand and gravel deposits of Madsen area should be regarded as a 
'package' regardless of genesis. Thus in colouring the preliminary map, 
the same colour should be employed tor ail gravels whether a part of 
map units 3, 4, or 6 also a similar tone or hue of the' above colour should 
be used for the sand depos ts whether belonging to map units 4 or 6. For 
example; an orange or tan colour should be employed for the gravel and 
a bright yellow tor Ihe sand areas

Where the whole map area is to be coloured, the following procedure is 
recommended:

Jcolour the outcrop areas (map-unit 1) red; 
i) colour the glacial deposits (map-unit 2) green;
iiijcolour the glacial and glaciofluvial end moraine (map-unit 3) brown, 
except for 3b;
iv)colour the glaciolacustrine, deepwater clay/silt areas (map unit 5) light 
blue;
vjthen carefully colour all the gravelly parts of map units 3, 4, and 6 tan or 
orange:
vi) colour the sand areas of map units 4 and 6 yellow; 
vii) leave the muck, swamp, and wood peat areas (labelled and/or 7) un 
coloured

A part of the Hartman Moraine (map unit 3) is numbered 5/3 as it is be 
lieved to be heavily mantled by clay though it has not been traversed 
and sampled. Perhaps a double blue and brown ruling might be used for 
this area.

In colouring any one unit, care must betaken not to cross a creek or road 
unless the same unit number is clearly indicated as such topographic 
features may constitute the boundary of the unit being coloured.

SOURCES OF INFORMATION

Aiphotos at scale of 1 inch to ]A mile provided by the Ontario Ministry of 
Natural Resources, Toronto.

Base map of Madsen map-area (53 K/13) by Surveys and Mapping 
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{with some modification to swamp outlines, and deletions or additions to 
logging and other roads).
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