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MARGINAL NOTES

LOCATION: The Mattson-MacDowell Lakes area is located some 160 km 

(100 miles) NNE of Red Lake in the Patricia Portion of the District of 
Kenora. The map-area is composed of two adjoining rectangular areas. The 

more northerly covers about 200 km 2 (80 square miles). The second area 
covers approximately 49 km 2 (19 square miles).

The only efficient means of access is by float-equipped aircraft (nearest 
charter bases are at Red Lake and Cochenour).

MINERAL EXPLORATION; Exploration activity in the general region 
began in the 1920s and is documented in a geological report by J.D. Bateman 
(1938) who mapped the North Spirit Lake-MacDowell Lake area in 1937 
at a scale of 1 inch to 1 mile.

The present map-area encompasses the metavolcanic-metasedimentary 
belt extending from North Spirit Lake to MacDowell Lake. Summaries of 
the mineral exploration in that part of the metavolcanic-metasedimentary 
belt north of the present map area may be obtained from previous pub 
lications of the author (see Wood 1972; 1973; 1975; Wood and Hunter 
1974).

Within the present map-area mineral exploration has hean minimal. 
No exploration activity was reported by Bateman (1938). Data in the Files 
of the Resident Geologist, Ministry of Natural Resources, Red Lake, indicate 
exploration activity as follows.

In 1967, Madsen Red Lake Gold Mines Limited (2) performed work 
on the exploratory licerfce issued by the Ontario Department of Mines for 

the purpose of investigating the iron content of the beach sands and the 
unconsolidated material on the bottom of MacDowell Lake. The approxi 
mately rectangular area covered by the licence extended from close to Mat 
tson Lake SSE to the most southerly extension of MacDowell Lake, en 
compassing some 34 km^ (8,400 acres) of water. Sand ridges on the lake 

shore were trenched and sampled; holes were systematically drilled through 
the lake ice and bottom samples were retrieved where magnetite was found 
to be present; 17 holes totalling 191.7 m (629.0 feet) were washed to 

bedrock. It was found that the beach and lake bottom sands varied consider 
ably in composition, grain size, and colour, and that the magnetite content 
varied from zero to over 10 percent. In general, it was observed that the 
iron-bearing sands occurred in very thin beds, the amount of magnetite 
content was independent of other variables. The study concluded that it 
was not economically feasible to recover the low grade magnetite from the 
bottom and beach sands.

In 1969, Noranda Exploration Company Limited (3) performed air 
borne magnetic and electromagnetic (Mark V INPUT) surveys of a 24-claim 
group whose eastern edge overlapped the western end of Atikamik Lake. 
Two six-channel anomalies were recorded, one with magnetic correlation, 
and one without magnetic correlation. There is no record of further 
work on the claims.

In 1970, Selco Exploration Company Limited diamond drilled five 
holes (not shown on map) totalling 204.1 m (669.5 feet) on a 13-claim 
group belonging to R. Green (1). Granitic rocks and metasediments were 
encountered in all of the drill holes and gabbro was encountered in one 
hole. Streaks and blebs of pyrite and pyrrhotite were encountered in all 
of the drill holes. Specks and veinlets of chalcopyrite were reported in two 
of the drill holes. The mineralization appears to have been contained in 
metasediments, which, from the descriptions given in the drill logs r may 
be sulphide-facies iron formation. No assay results were given, and there 
is no record of further work on these claims.

GENERAL GEOLOGY: Early Precambrian (Archean) rocks underlie 
all of the map-area and may be assigned to one of four broad subdivisions: 
metasedimentary; metavolcanic; metamorphosed igneous intrusive; and 

granitic batholithic igneous. On the map, that part of the area underlain 
by the batholithic igneous rocks can be readily distinguished from that 
part of the area underlain by the metamorphosed supracrustal and asso 
ciated igneous rocks.

The low outcrop density - a function of the abundance of swamps, 
lakes, and Pleistocene deposits, inhibits lithologic correlation and structural 
interpretation, thus it is difficult to place the supracrustal rocks in a strati 

graphic framework. The only part of the map-area where stratigraphy can 
be established is in the east and southeast of the main map area (that is 
from Atikamik Lake to east of the northern part of MacDowell Lake). 
There, mafic metavolcanics are overlain by metasediments, mostly graded 
wackes, minor chemical metasediments [west of Atikamik Lake) and con 
glomerates (south of the lake east of Mattson Lake). These in turn are over 
lain by intermediate pyroclastic rocks which can be traced from west of 
Atikamik Lake to east of Mattson Lake.

The mafic metavolcanics in the eastern and southeastern parts of 
the map-area can be traced intermittently from Atikamik Lake to east of 
MacDowell Lake and from there southeastwards into the supplementary 
map-area. In the vicinity of Atikamik Lake and southwest of Armstrong 
Lake the metavolcanics show pillow structures and occasional pillow 
breccias. Southwest of Armstrong Lake the pillows have been severely 
deformed thus inhibiting their use as stratigraphic top indicators. Their 
metamorphic grade is high, thus the mineralogy is hornblende-plagioclase. 
East of the northern part of MacDowell Lake and further to the southeast 
in the supplementary map-area granitic batholithic rocks intrude higher 
levels of the mafic metavolcanics in this area. The mafic metavolcanics 
have been almost totally removed by intrusion of the granitic batholithic 
rocks, so that only coarse-grained dispersed remnants of the original rocks 
remain.

The metasediments overlying the mafic metavolcanics are primarily 
quartz-rich wackes and mudstones. These metasediments can be traced 
intermittently from Atikamik Lake to east of the northern part of Hewitt 
Lake (Wood and Hunter 1974). They exhibit graded bedding, parallel lamin 
ations and ripple laminations typical of sediments deposited by turbidity 
currents. Bed thicknesses range from about 0.6 m (2 feet) down to less
than 2 cm (one inch). Because of the high metamorphic grade of the rocks, 
andalusite, cordierite, and sillimanite are common. Quartz-magnetite iron 

formation that outcrops to the west of Atikamik Lake occupies a similar 
s U a l iy r a ph i c position. Occasional outcrops of sheared sandstone and iron 
formation are present in the supplementary map-area but it is not known 
to what stratigraphic horizon these belong.

West of Atikamik Lake there are several outcrops of polymictic 
conglomerate. Polymictic conglomerate occurs also to the south and east 
of the lake east of Mattson Lake. It is not known whether the Atikamik 
Lake outcrops can be directly correlated with the others. The unit mapped 

as conglomerate in the vicinity of the lake east of Mattson Lake is comprised 
primarily of intermediate metavolcanic clasts with subordinate clasts of mafic 
metavolcanics, sulphide mineralization (pyrrhotite-pyrite), and clear poly- 
crystalline quartz; this unit may be of pyroclastic origin. The rock appears 
to be non-bedded, and is notable in the field because of the quartz clasts 
mentioned and the brown weathered surface which is a reflection of the 

pyrrhotite present in the rock. The amounts of sulphide mineralization 
in the matrix, and the proportions of the clast types vary from place to 
place. Where the matrix is sulphide-rich the rock type is very friable and it 
is difficult to obtain a cohesive sample. The sulphide mineralization appears 
to be both disseminated and in fractures. Some outcrops, such as the most 
northeasterly of the group, contain a high proportion of quartz fragments 
and are difficult to sample with a hammer.

The intermediate metavolcanics that overlie the metasediments are 
predominantly lithic (rather than crystal) pyroclastic rocks. The pyroclastic 
rocks vary in clast size, bed thickness, proportions of clasts to matrix, and 
clast composition, from place to place. The labelling on the map-face pro 

vides an indication of the rock type at any given locality. Stratigraphically, 
the intermediate metavolcanics northwest of Atikamik Lake are broadly 
equivalent to the intermediate metavolcanics south of the lake east of 
Mattson Lake.

In other parts of the map-area the stratigraphic equivalents of these 
rocks described above have not been determined at the time of writing. 
Intermediate metavolcanics similar to those described above occur in most 
other parts of the map-area, but particularly along the northern boundary 
of the map-area,-west of Mattson Lake, and in the southeasterly extension 
of the metavolcanic-metasedimentary belt in the supplementary map-area. 
Along the northern boundary of the map-area there is a large variety of 
intermediate metavolcanics ranging from flow rock through thinly bedded 
fine-grained tuffs to coarsely bedded pyroclastic breccias with fragments 
exceeding 0.3 m (1 foot) in diameter. In this part of the map-area difficulty 
was encountered in distinguishing silt-sized and sand-sized pyroclastic 
rocks from similar : sized epiclastic rocks. The map-user should be aware that 
some overlap exists between "sediments" and "volcanics"; for example 
in the area north and northeast of Mattson Lake there would appear to have 
been contemporaneous volcanism and epiclastic sedimentation. West of 

Mattson Lake and in the supplementary map-area fragments in the pyro 
clastic rocks are lapilli-sized or smaller.

East of Mattson Lake there is a thick sequence of crystal tuff. Crystals 
are plagioclase set in a fine-grained matrix of intermediate composition. 
Occasional rock fragments generally more mafic than the matrix are present 
in some localities. Grain size variations indicative of bedding were not ob 
served. Adjacent to the fault-zones to the east of the northern part of 
MacDowell Lake the crystal tuff is intensively sheared and assumes the 
appearance of a foliated granitic rock.

There are several varieties of mafic metavolcanics near Tahoe Lake. 

Near Atikamik Lake the mafic metavolcanics are schistose amphibolites. 
In the supplementary map-area the mafic metavolcanics are strongly foliated, 
in some outcrops they are mylonitized and chloritic. Carbonate is a common 
mineral in the mafic metavolcanics in the supplementary map-area, and may 
be related to the extreme deformation that has affected all of the rock 
types in that part of the map-area.

Felsic metavolcanics occur only in the vicinity of Tahoe Lake where 
there are flow rocks, and pyroclastic rocks which range from tuff to tuff- 

breccia. In some localities around Tahoe Lake siliceous chemical metasedi- 
ments are seen in outcrops adjacent to the felsic mctavolcanics, whereas 
in other localities there are mafic metavolcanics adjacent to the felsic rocks.

Epiclastic metasediments are subordinate in volume to the other 
supracrustal rocks. With the exception of the conglomerate occurrences 
described above, the metasediments are either immature sandstones or 
mudstones and in most outcrops are thinly bedded. The development of 
high grade metamorphic minerals is restricted to the southeastern part of 
the main map-area.

Chemical metasediments occur west of Atikamik Lake as described 
above, near Nipa Lake, near Tahoe Lake, west of Mattson Lake, and in the 

supplementary map-area. The chemical metasediments southeast of Nipa 
Lake and west of Mattson Lake are probably stratigraphic equivalents. 
They are primarily recrystallized chert, with subordinate oxide-facies iron 
formation and para-amphibolite. Associated with the cherty rocks especially 
southeast of Nipa Lake are thinly bedded siliceous mudstones. The same 
types of chemical metasediments occur near Tahoe Lake, however, ground 
magnetic anomalies in a number of localities in the vicinity of the lake would 
suggest that there is more chert-magnetite iron formation than would appear 
from outcrop exposures. In the southeastern extension of the belt in the 

supplementary map-area there are a number of outcrops of chert and siliceous 
mudstone, with subordinate chert-sulphide iron formation and some chert 
magnetite iron formation.

Intrabelt intrusive rocks are of two compositions - ultramafic to mafic, 
and intermediate. The ultramafic to mafic intrusions are discordant sills that 
occur close to the eastern and southeastern margins of the metavolcanic- 
metasedimentary belt. The best exposures are near Atikamik Lake where 
the' coarse-grained layered nature of the intrusions is apparent. Present 
compositions range from hornblendite to diorite, these are interpreted by 
the author to have been originally pyroxenite and gabbro respectively. Within 
some of the larger outcrop areas repeated gradations between original pyro 
xenite and gabbro were observed, suggesting that the intrusive bodies are 
composed of a number of differentiated intrusions.

The sole intermediate intrusion in the map-area occurs northeast of 

the lake east of Mattson Lake. It is a plagioclase hornblende porphyry, 
mineral proportions vary from locality to locality. Rock outcrops at the 
eastern end of the body are foliated, but overall have a massive appearance. 
Towards the western end of the body, there has been brecciation on a hand- 

specimen scale. The western part of the body contains disseminated and 

stringer pyrrhotite which constitutes about 2 percent of the rock. The 
weathered surface of this part of the body is stained a rusty colour, in 

contrast to the eastern part which has a grey to cream-weathering surface. 
This intermediate rock is intrusive into the sulphide-bearing conglomeratic 
rock described above. The western marginal phase of the body contains a 
number of blocks, in the order of 3 m by 3 m {10 feet by 10 feet), of car 
bonate and ultramafic rock, neither of which have an obvious source within 
the map-area.

The granitic batholithic rocks are divisible into two categories. Those 
that occur northeast of the main northwest fault and north of the eastern 
arm of MacDowell Lake are either leucocratic or almost leucocratic bio- 
titic rocks, although muscovite-garnet-quartz monzonitic rocks are also 
present. Those that occur elsewhere in the map-area contain either biotite 
or biotite and hornblende but are not in general leucocratic. The number of 
intrusive phases in any one outcrop north and east of MacDowell Lake is 

seldom more than two. In other parts of the area there are frequently up 
to five intrusive phases on any one outcrop, the overall sequence of intrusion 
in ,the granitic rocks trends from mafic to felsic. Intrusive relationships in 

outcrop indicate that the more mafic phases are older.

Inclusions are common in the granitic rocks. The author has attempted 
to show their original nature by placing a code number after the granitic 
code. On the western shore of MacDowell Lake there are gently dipping 
inclusions of intermediate supracrustal rocks in the granitic rocks. They 
have a gneissic texture and may represent crust that pre-existed volcanism 
and sedimentation in the "greenstone" belt.

Narrow foliated quartz-biotite microdiorite dikes postdate the granitic 
rocks east of MacDowell Lake.

The low outcrop density in the map-area is largely a function of 
Pleistocene glacial activity. This has had two effects. One is the blanketing of 

parts of the area, by the copious deposits, for example the moraine that 
extends from south of the end of Atikamik Lake, past the northern end of 
Mattson Lake and the southern end of Monypenny Lake to well beyond the 
confines of the map-area. The other is the disruption of the pre-existing 
drainage by the Pleistocene deposits, and the creation of many swamps 
some of which are very large, for example south of Armstrong Lake. The 
glacial deposits, especially the aforementioned moraine, offer potential as 
a source of aggregate for building purposes.

*
STRUCTURAL GEOLOGY: The low outcrop density inhibits detailed 
structural interpretations, however some overall interpretations can be 
made. The structure of the area is dominated by the fault-zone in the western 
part of the metavolcanic-metasedimentary belt. This fault-zone extends from 
northwest of Favourable Lake through the map-area and out of the map-area 
to the southeast (see Ayres et ol. 1972). The fault, which is downthrown 
to the east, delineates the western edge of the belt and is the most important 

in that it defines the contact between the granitic and metavolcanic-meta 
sedimentary rocks, however there are a number of parallel faults to the east 
of this main fault. At least one of these has a downthrow opposite to that 
of the main fault thus in the supplementary map-area the metavolcanics 
and metasediments are preserved in a graben structure. The horizontal 
movement on any one fault is difficult to define.

Fold structures too are difficult to outline. The mafic metavolcanics 
near Atikamik Lake form a step-fold to the southwest. Little further can 
be said about fold structures based on data from within the map-area.

ECONOMIC GEOLOGY: There are two localities that exhibit potential 
for economic mineralization. The first and most obvious is the area northeast 
of and south of the lake east of Mattson Lake. The host rocks to the sulphide 
mineralization have been described above. The mineralization occurs dis 
seminated and in stringers. Because of the difficulty of obtaining samples 
of the conglomerate without blasting or drilling, grab samples collected from 

the mineralized zone by field party personnel and subsequently assayed by 
the Mineral Research Branch, Ontario Division of Mines were from the 
western edge of the plagiociase-hornblende porphyry. Traces of chromium, 
copper, lead, and nickel were found in almost all of the 13 assayed samples, 
however, absolute values were consistently low. One sample assayed for gold 
indicated that traces were present. Best results were: chromium 0.1 percent; 

copper 0.05 percent; lead 0.05 percent; nickel 0.04 percent. It should be 
emphasized that this sampling was very restricted and also that much of 
the mineralized zone is not exposed; thus geophysics and diamond drilling 
will be required to thoroughly assess the potential of this part of the map 
area.

The second locality that offers potential from a geological view-point 
is the area around Tahoe Lake were there are felsic metavolcanics including 
coarse-grained pyroclastic rocks, mafic metavo, sanies and chemical meta 
sediments in close association. There is one showing of disseminated and 

veinlet pyrrhotite and chalcopyrite in a small isolated outcrop area just out 
of the map-area 750 m (2,500 feet) north of the most easterly point of Tahoe 
Lake. The metallic minerals form 2 percent of a coarse-grained mafic rock 
of undetermined origin.

There are a number of localities in the supplementary map-area where 
rock outcrops are rust-stained due to weathering of contained sulphide 
mineralization. Two grab-samples of sulphide-facies iron formation collected 

by the author from the peninsula in the supplementary map-area returned 
only traces of copper mineralization and zero gold values on assay by the 
Mineral Research Branch, Ontario Division of Mines. Another grab-sample 
taken by the author from the sulphide-stained outcrops on Annas Lake 
contained traces of gold, silver, and copper (0.03 percent) on assay by the 
Mineral Research Branch, Ontario Division of Mines.
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GEOLOGICAL AND MINING SYMBOLS

Lineation with plunge.

Geological boundary, 
observed.

Geological boundary, 
position interpreted.

Fault; (observed, as 
sumed).

Jointing; (horizontal, 
inclined, vertical).

Magnetic attraction. 

Moraine,

Glacial striae.

Small bedrock outcrop.

Area of bedrock out 
crop.

Bedding, top unknown; 
(inclined, vertical).

Bedding, top (arrow) 
 from grain gradation; 
{inclined, vertical, over 
turned).

Lava flow; top (arrow) 
from pillows shape and 
packing.

Foliation; (inclined, 
vertical, dip unknown).

LIST OF PROPERTIES AND FORMER PROPERTIES

1. Green. R. (as of September 30, 1975 only 1 claim was in good standing. 
The distribution of numbers on the map represents several groups of 

claims owned by R. Green at the time when the work was performed. 
The claim group on which the work was done is located near the southern 
boundary of the main map area.)

2. Madsen Red Lake Gold Mines Limited [1967] *

3. Noranda Exploration Company Limited [1969]

A date in square brackets indicates the last year of exploration activity 
on land now open for staking.

Nipa Lake

Tahoe\ Lake
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Parts of this publication may be quotecl if credit is given to the Ontario 
Division of Mines and the material is properly referenced.

LEGEND 3

PHANEROZOIC 
CENOZOIC

QUATERNARY 
RECENT

 - \

Fluvial, lacustrine, and swamp deposits

PLEISTOCENE

Till; lacustrine deposits (bedded sand, silt, and 
clay); outwash deposits (boulder gravel to silt)

UNCONFORMITY

PRECAMBRIAN
EARLY PRECAMBRIAN (ARCHEAN)

FELSIC AND INTERMEDIATE INTRUSIVE ROCKS 
POST BATHOLITHIC INTRUSIVE DIKE ROCKS

Quartz-biotite microdiorite 

INTRUSIVE CONTACT

BIOTIT1C BATHOLITHIC INTRUSIVE ROCKS

1 la Biotite granodiorite, trondhjemite
11b Porphyritic biotite granodiorite trondhjemite
11c Leucocratic biotite granodiorite, quartz monzonite
11d Porphyritic leucocratic biotite granodiorite, quartz

. monzonite 
11e Leucocratic muscovite   garnet   biotite quartz

monzonite 
11f Pink, quartz-feldspar pegmatite
I lg White, muscovite   garnet pegmatite
II h Aplite

HORNBLENDIC BATHOLITHIC INTRUSIVE ROCKS

lOa Hornblende-biotite granodiorite, trondhjemite 
lOb Porphyritic hornblende-biotite granodiorite, trondhje 

mite
10c Biotite hornblende granodiorite, trondhjemite 
JOd Porphyritic biotite-hornblende granodiorite, trondhje 

mite
10e Pink quartz-feldspar pegmatite 
IDf Aplite

INTRUSIVE CONTACT

METAMORPHOSED INTERMEDIATE INTRUSIVE ROCKSbc 

9 Plagiociase-hornblende porphyry

INTRUSIVE CONTACT

METAMORPHOSED MAFIC AND ULTRAMAFIC INTRUSIVE 
ROCKSbc

8a Pyroxenite (amphibolite)
8b Layered porphyritic pyroxenite (mafic phenocrysts) 
Bc Gabbro
8d Layered porphyritic gabbro (feldspar or mafic pheno 

crysts)

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS 
METASEDIMENTSbc 

Chemical Metasediments

7a Chert
7b Chert magnetite iron formation
7c Ferruginous chert
7d Chert-sulphide iron formation
7e Para-amphibolite

Clastic Metasediments 
Mudstone

6a Medium-bedded mudstone (bedsOOcm)
6b Thin to very thinly bedded mudstone (beds ^cm)

Sandstone

5a Massive or thickly bedded lithic arkosic wacke
5b Medium-bedded lithic subarkosic wacke
5c Thinly bedded lithic subarkosic wacke
5d Graded wacke - mudstone
5e Biotite   muscovite-bearing schist
5f Muscovite * biotite-bearing schist
5g Andalusite-bearing schist
5h Cordierite-bearing schist
5j Sillimanite-bearing schist
5k Garnet-bearing Schist

Conglomerate (Polymictic)

4a Boulder to granule orthoconglomerate, arenaceous
matrix 

4b Boulder to cobble orthoconglomerate, arenaceous
matrix 

4c Boulder to cobble paraconglomerate, arenaceous
matrix

4d Cobble to pebble orthoconglomerate (metavolcanic 
' and quartz clasts) sulphide-rich arenaceous matrix

METAVOLCANlCSbc
FELSIC METAVOLCANICS

3a Flows
3b Porphyritic (quartz, feldspar) flows
3c Tuff
3d Lapilli-tuff to lapillistone
3e Tuff-breccia to pyroclastic breccia

INTERMEDIATE METAVOLCANICS

2a Flows
2b Coarse-grained flows
2c Tuff, unsubdivided
2d Medium-to thin-bedded tuff K20cm thick)
2e Lapilli-tuff to lapillistone, fragments less felsic than

matrix 
2f Lapilli-tuff to lapillistone, fragments more felsic

than matrix 
2g Lapilli-tuff to lapillistone, fragments same composi

tion as matrix 
2h Tuff-breccia to pyroclastic breccia, fragments less

felsic than matrix

2j Tuff-breccia to pyroclastic breccia, fragments more
felsic than matrix 

2k Tuff-breccia to pyroclastic breccia, fragments same
composition as matrix 

21 Crystal tuff, plagioclase crystals 
2m Crystal tuff, plagioclase crystals, with lithic fragments

less felsic than matrix 
2n Garnetiferous flows and pyroclastics

MAFIC METAVOLCANICS

la Flows
1b Coarse-grained flows
1c Porphyritic flows (mafic phenocrysts)
1d Calcareous flows
1e Amygdaloidal flows
If Pillowed flows
1g Mafic tuff
1h Lapilli-tuff to tuff-breccia, fragments more felsic 

 than matrix

S Sulphide Mineralization

a. This is basically a field legend and may be changed as a result of subse 
quent laboratory investigations.

b. The prefix 'meta' is applicable to all rock types within these subdivisions, 

c. No age relationships are .inferred between any of these rock types.
m

SOURCES OF INFORMATION

Geology by J. Wood, H.L. Gibson, and T. Carter, 1975.

Base-map derived from maps of the Forest Resources Inventory, Ontario 
Ministry of Natural Resources.

ODM GSC Aeromagnetic Maps 876G - MacDowell Lake, and 877G - Hewitt 
Lake.

Magnetic Declination approximately 40 E, 1975. 

Geology is not tied to surveyed lines. 
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