
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: <Author’s last name>, 
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series 
and number>, <total number of pages>p. 
 
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 
Content 

MNDM Publication 
Services 

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

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.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.gov.on.ca

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

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'utilisation que vous en faites. 
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité 
dans votre situation particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale de quelque nature que ce soit en ce qui a trait au contenu. 
 
Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas 
exploités par le MDNM. Certains de ces sites pourraient ne pas être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'entité pour lesquelles ils ont été créés ou sont entretenus (le 
« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur 
contenu sont assujettis aux conditions d'utilisation propres à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être adressés au propriétaire du site. 
 
Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété 
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à condition de faire une mention de source appropriée reconnaissant les droits 
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie, 
du contenu à des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une 
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les 
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


ONTARIO 
DEPARTMENT OF MINES

HON. G. C. WARDROPE, Minister D. P. DOUGLASS, Deputy Minister 

M. E. HURST, Director of Geological Branch

Western Lac des Mille Lacs Area

By 

T. N. IRVINE

Geological Report No. 12

TORONTO
Printed and Published by Frank Fogg, Printer to the Queen's Most Excellent Majesty

1963



Publications of the Ontario Department of Mines 

are obtainable through the

Publications Office, Department of Mines

Parliament Buildings, Queen's Park,

Toronto, Ontario, Canada.

Geological Report No. 12, paper-bound only: #1.00.



TABLE OF CONTENTS 

Geological Report No. 12

PAGE
Abstract ------------vi

Introduction -----.------ l
Acknowledgments ----------l
Means of Access ----------2
Previous Geological Work --------2
Topography - . - . - - - . . . 2 
Natural Resources ----------4

Forests ----------- 4
Game and Fish ----------4

General Geology ---------- 4
Table of Formations ---------5

Couchiching? ---------. 5
Quartz-Biotite Paragneiss --------5

Keewatin? ----------- 8
Metabasalt and Chlorite Schist -------8

Pre-Algoman? ----------10
Mafic-Rich Intrusive Rocks -------10

Algoman? -----------16
Granitic Rocks ----------16
Red Hornblende Syenite -------- 18

Keweenawan -----------19
Quartz Diabase Dikes --------19

Pleistocene -----------19
Recent 19 
Structure and Stratigraphy - - - - - - - -19

Economic Geology ....-..--20

Bibliography - 22 

Index 23 
Map Case -.----.. at back of report

PHOTOGRAPHS
PAGE

A large specimen of metamorphosed porphyritic basalt 9 
Metamorphosed porphyritic basalt showing large subhedral pheno- 

crysts of altered plagioclase ------- 9
Hornblendite inclusions in quartz diorite - - - - - -12
M igmatitic quartz diorite gneiss - - - - - - - 17

III



FIGURES
PAGE

1—Key map showing the location of the Western Lac des Mille Lacs 
area. Scale, l inch to 50 miles ------- vi

2—Aeromagnetic map of a part of the Lac des Mille Lacs area. 3
3—Geological map showing the mafic igneous rocks near Chief Peter 

Lake and locations of diamond-drillholes - - - - -11
4—Graphic logs of diamond-drillholes near the west mafic intrusion 14
5—Graphic logs of diamond-drillholes near the east mafic intrusion 15
6—Comparison of the two areas of granitic rocks, and the syenite on 

the basis of their volumetric proportions of quartz, plagioclase, 
and potash feldspar ---------18

COLOURED GEOLOGICAL MAP 
(in map case)

Map No. 2022—Western Lac des Mille Lacs area, District of Thunder Bay,. 
Ontario. Scale, l inch to l mile.

IV





ABSTRACT

The bedrock of the Western Lac des Mille Lacs area, District of Thunder Bay, is entirely 
Precambrian in age. The oldest units are quartz-biotite paragneiss and metamorphosed basic 
volcanic rocks, assigned to the Couchiching(?) and Keewatin series respectively. These are in 
truded by mafic-rich plutons ranging in composition from feldspathic hornblendite to peridotite.

Figure 1 — Key map showing the location of the Western 
Lac des Mille Lacs area. Scale, 1 inch to 50 miles.

Large masses of quartz diorite and granite and four bodies of red syenite are apparently next in 
age. Quartz diabase dikes are the youngest Precambrian rocks and are assigned to the Keween 
awan.

Pleistocene deposits are boulder till and minor amounts of alluvial sand and gravel. Swamp 
accumulations, and beach and stream sands, are of Recent age.

The principal structural feature is a probable fault along the contact of the Couchiching(P) 
and Keewatin rocks.

The most promising economic mineral occurrences in the area are nickel-copper sulphides in 
the mafic-rich intrusions.

VI



Western Lac des Mille Lacs Area
By 

T. N. Irvine1

INTRODUCTION

The Lac des Mille Lacs area is about 65 miles west-northwest of the cities 
of Port Arthur and Fort William. This report deals with the geology of an area 
of about 220 square miles, which includes the western part of the Lac des Mille 
Lacs area. To date, mineral deposits of commercial value have not been found 
in the report-area, although it has apparently been subjected to relatively 
intensive prospecting. The best prospects are sulphides of nickel and copper 
occurring in two small mafic-rich intrusive bodies in the west-central part of 
the map-area. These, however, have been known for many years, having been 
reported by T. L. Tanton (1938), and results of investigations, including diamond- 
drilling, have apparently not been encouraging. Gold has not been reported in 
significant concentrations although the map-area straddles the same belt of 
metamorphosed sedimentary and basic volcanic rocks that contain the gold 
deposits at Sabawi Lake (formerly Sapawe Lake), 20 miles west of the area.

The geological survey on which this report is based was carried out during 
the summer of 1960. As geological data were collected in the field, they were 
plotted on sheets of acetate (Perfatrace) fitted over vertical air photographs on 
a scale of l inch to 1,320 feet. The procedure in mapping was to visit outcrops 
on lakeshores by canoe wherever possible, and to make pace-and-compass tra 
verses inland between points that were recognizable on the air photographs. The 
traverse interval was about 2,500 feet over those areas indicated by Tanton to 
be underlain by granitic rocks, and about 1,500 feet over other rock types. The 
field data were traced on plastic foil (Cronaflex) basemaps, also on a scale of 
l inch to 1,320 feet, prepared by the cartography section of the Ontario Depart 
ment of Mines from maps by the Forest Resources Inventory of the Ontario 
Department of Lands and Forests. The final map (No. 2022, map case) is on a 
scale of l inch to l mile.

On the final map small exposures of bedrock have been designated by heavy 
dots. In most places, the outline of larger exposures have been generalized from 
the air photographs. The pattern that has been developed in this way does not 
show all the bedrock outcrops, but is believed to give a representative picture 
of the abundance and nature of the exposures. The geological boundaries indi 
cated on the map are consistent with available data but, in some places, because 
of poor exposure or marked variation in rock type, are only approximate or 
assumed.

Acknowledgments
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Means of Access

The main freight line of Canadian National Railways crosses the southern 
part of the map-area, and daily train service is available from Winnipeg and 
Fort William. Stations are located at Quetico, Owakonze, and Huronian.

Highway No. 11, connecting Atikokan and Fort William, is within a mile 
of the south boundary of the map-area, and a gravel motor-road joins Huronian 
to the highway.

Lakes are common in the area, and all parts are accessible by seaplane, the 
nearest air bases being located at Shebandowan, Atikokan, and the lakehead 
cities of Port Arthur and Fort William. The area can also be reached by small 
boats, either from highway No. 11 via Windigoostigwan Lake, or from highway 
No. 17 at Savanne via Lac des Mille Lacs.

Within the area, a gravel motor-road joins Owakonze to Edar Lake and a 
little-used wagon-road extends north from Edar Lake to Bedivere Lake. Most 
logging trails were blocked by undergrowth and could not be used in field tra 
versing.

Previous Geological Work

The early Precambrian of the Rainy Lake area was discussed by Lawson 
(1913). The Lac des Mille Lacs area was mapped geologically by T. L. Tanton, 
for the Geological Survey of Canada; his work is shown on the Quetico Sheet 
(Tanton 1938) at a scale of l inch to 4 miles and on the Kenora Sheet (Tanton 
1939) at l inch to 8 miles. The present map-sheet, on its west side, adjoins that 
of the Sapawe Lake area mapped geologically in 1928 by J. E. Hawley (1930).

Titles of published works bearing on the geology of the area are to be found 
under the heading Bibliography at the end of this report.

Topography

The area shows the characteristic features of the Canadian Precambrian 
Shield. Maximum local relief is in the vicinity of Windigoostigwan Lake and is 
about 150 feet. Elsewhere the land surface is regular, and hills are small. Eleva 
tions of all points, relative to sea-level, are probably between 1,425 and 1,700 
feet. Lakes are numerous, and their outlines are partially controlled by the
2
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Western Lac des Mille lacs Area

structure of the bedrock. The height-of-land for this part of Ontario passes 
through the map-area and, therefore, the drainage is in two directions. The 
southeastern part of the water system, including Rudge Lake, Fork Lake, and 
Rolling Lake, drains eastward to Lake Superior. The rest of the drainage is 
westward, the principal rivers being the Mercutio River, which begins at Bedivere 
Lake, and the Atikokan River, which includes Edar Lake and Chief Peter Lake. 
Windigoostigwan Lake is part of the French River system, and Lac des Mille Lacs 
empties into the westward-flowing Seine River north of the present map-area.

As shown on the geological map (map case), bedrock outcrops are common 
along the shorelines of the major lakes. The best exposures inland are in the 
southwest corner of the map-area and in a small area northeast of Bedivere Lake. 
Elsewhere, glacial drift is extensive, and outcrops are sparse and small.

Natural Resources

FORESTS

The forest cover in the area is dense. The principal trees are spruce and 
poplar; cedar, balsam, birch, and jackpine are also found. Undergrowth of alder 
and willow is common.

Lumbering has been an important industry. A large sawmill was once 
located at Edar Lake, and several smaller ones have operated in the vicinity of 
Chief Peter and Bedivere lakes. All these operations ceased prior to 1948.

GAME AND FISH

The most abundant game animals are beaver, muskrat, and rabbit. Con 
siderable trapping is carried on by local residents, and beaver pelts are probably 
the principal product of the area. Bear and moose were seen, during the field 
season, but deer are seemingly absent. Spruce grouse and ptarmigan are relatively 
common.

There is no commercial fishing, but the lakes are extensively fished by 
sportsmen. Pike and pickerel are plentiful; lake trout are rare.

GENERAL GEOLOGY

The bedrock in the area is entirely Precambrian in age. The oldest units 
are quartz-biotite paragneiss and metamorphosed basic volcanic rocks, assigned 
to the Couchiching(?) and Keewatin systems respectively. These are intruded 
by several small mafic-rich plutons ranging in composition from feldspathic 
hornblendite to peridotite. Extensive masses of granitic rocks and four occur 
rences of syenite are apparently next in age. Diabase dikes represent the youngest 
igneous rocks in the area and are assigned to the Keweenawan.

Extensive deposits of boulder till laid down by continental glaciers, and 
minor deposits of sandy gravel of alluvial origin, are Pleistocene in age.

Swamp accumulations and small amounts of alluvial and beach sands are 
assigned to the Recent epoch.

The geological succession is summarized in the following table; the rock types 
within each group are not necessarily in order of age.
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CENOZOIC
RECENT: 
PLEISTOCENE:

TABLE OF FORMATIONS

Peat, river deposits, beach deposits. 
Boulder till, silt, sand, gravel.

Great Unconformity

PRECAMBRIAN
KEWEENAWAN: Quartz diabase (dikes).

Intrusive Contact

ALGOMAN(?): Red hornblende syenite.
Quartz diorite, quartz diorite gneiss, granodiorite, migmatitic quartz 

diorite, pegmatitic granite, granite pegmatite.
Grey granite, pink granite, pegmatitic granite, granite pegmatite, migma 

titic granite, granite gneiss.

Probable Intrusive Contact

PRE-ALGOMAN (?): Peridotite, serpentinized peridotite.
Hornblendite, pyroxene hornblendite, biotitic hornblendite. 
Feldspathic hornblendite, hornblende diorite.

Intrusive Contact

KEEWATIN(?): Metabasalt.
Metamorphosed pillow basalt. 
Metamorphosed porphyritic basalt. 
Meta-andesite, metadacite. 
Metamorphosed tuff breccia or agglomerate. 
Tuffaceous schist, locally garnetiferous. 
Granitized basalt. 
Chlorite schist, chlorite-muscovite schist.

COUCHICHING(?) : Quartz-biotite paragneiss, garnet-quartz-biotite paragneiss, staurolite-
quartz-biotite paragneiss, cummingtonite-quartz-biotite paragneiss 

Migmatitic quartz-biotite paragneiss.
Quartz-muscovite schist.

Couchiching ?

QUARTZ-BIOTITE PARAGNEISS

The quartz-biotite paragneiss that underlies much of the southern half of 
the map-area is part of a large belt of similar rock that extends west beyond 
Rainy Lake (Tanton 1939). In the Rainy Lake area, Lawson (1913) has classified 
this belt as Couchiching, and Tanton has applied that name to the entire belt.

At Lac des Mille Lacs, the paragneiss is clearly delimited on the north by 
the main band of basic volcanic rocks. The contact of these two units is poorly 
exposed and, as suggested under Structure and Stratigraphy, may be faulted. It 
is mostly marked by a narrow zone of chlorite schist that probably grades into 
the paragneiss over a few tens of feet. In the western part of the map-area, the 
paragneiss has its greatest continuous width—about 6,500 feet. Eastward, it 
pinches out, and only a small amount of the rock is present as inclusions in 
granite. Southward, the paragneiss is complexly intermingled with granitic rock, 
commonly on the scale of inches. In this southern region, the procedure in
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mapping has been to designate outcrops by the combined symbols la, 5a if para- 
gneiss seemed more abundant than granite, and by 5a, la if granite seemed more 
abundant than paragneiss. Contacts were then drawn to be consistent with the 
dominant rock type. Thus, in reading the map, it should be remembered that 
the pattern of rock distribution shown in colour is, at best, somewhat diagram 
matic, and that a pattern not unlike that shown for the whole of this part of the 
map can commonly be seen in a single outcrop.

The paragneiss generally appears in outcrops as a fine-grained weakly 
schistose rock; near granite, however, it is distinctly coarser owing to recrystal 
lization. It is brownish grey on fresh and weathered surfaces and commonly 
shows a stratiform foliation with bands 1-3 inches thick. The visible cause of 
the banding is usually a slight variation in the amount of biotite; in a few places, 
grain-size gradation was detected in the stratification and is believed to represent 
graded sedimentary bedding. In fact, where recrystallization is not extreme, the 
banding generally bears a distinct similarity to sedimentary bedding. Cross- 
bedding and conglomeratic facies have not been recognized.

Mineral assemblages that have been identified in specimens of the para 
gneiss by microscopic study are given below. In each assemblage, the most 
abundant minerals are listed first, and those occurring in amounts less than 
5 percent are shown in brackets. The assemblages all indicate a moderately high 
grade of metamorphism:

quartz-plagioclase-biotite
quartz-plagioclase-biotite-muscovite-(oxide)
quartz-biotite-plagioclase-muscovite-(oxide)
quartz-biotite-plagioclase-muscovite-(garnet)
quartz-plagioclase- (biotite) - (garnet) - (oxide)
quartz-plagioclase-biotite-garnet
quartz-microcline-plagioclase- (muscovite)- (biotite) - (garnet) - (stauroli te)
quartz-biotite-plagioclase-staurolite-muscovite-(garnet)-(ilmenite?)
quartz-biotite-plagioclase-staurolite-(garnet)
quartz-biotite-plagioclase-(cummingtonite)-(garnet)-(hornblende)
quartz-plagioclase-biotite-(cummingtonite)-(hornblende)
quartz-plagioclase-biotite-hornblende
quartz-plagioclase-biotite-garnet- (hornblende) - (sillimanite)

Pyrite is a common minor accessory mineral. The oxide mineral in most of 
the rocks is probably magnetite. Plagioclase is generally oligoclase, and horn 
blende is the common green variety. Biotite is typically brown or slightly reddish 
brown; it shows different degrees of preferred orientation, varying from random 
to marked plane parallelism. Potash feldspar, where present, is microcline, but 
it is usually absent. Garnet, staurolite, and cummingtonite are present as small 
porphyroblasts sieved with tiny inclusions of quaVtz. Staurolite and cumming 
tonite seem to be most common in an east-northeastern zone through the central 
part of the main belt of paragneiss. This zone possibly represents a distinctive 
grade of metamorphism, but more likely, these minerals occur because of slight 
compositional peculiarities of the original sediment.

Near the granitic rocks, the paragneiss is an equigranular (0.2-0.5 mm.) 
intergrowth of quartz, plagioclase, and biotite. Much of the plagioclase is re-
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placed by sericite, and biotite is commonly altered to chlorite. Hornblende and 
garnet are found locally, and sillimanite has been observed in one thin section from 
paragneiss included in granite.

A specimen from a paragneiss inclusion in the largest syenite body consists 
of brownish biotite partly altered to chlorite, green hornblende, and plagioclase. 
Quartz is absent, probably owing to desilication by the syenite, and the develop 
ment of hornblende may indicate equilibration with the hornblende-bearing 
syenite.

Some of the paragneiss, composed dominantly of quartz, plagioclase, and 
biotite, in its most northerly occurrences, shows a relict clastic texture similar to 
that ascribed to greywacke (Pettijohn 1957, p. 327). The paragneiss, consisting 
mainly of quartz and biotite, commonly contains very fine-grained (0.05-0.1 mm.) 
quartz. Metamorphism of the kind represented here generally coarsens the 
grain-size of quartz; this and the general mineralogy of these rocks suggests that 
they were derived from a fine-grained sedimentary rock such as a siltstone.

A chemical analysis of a specimen of quartz-plagioclase-biotite paragneiss is 
given in the accompanying table. The rock is composed of 34 percent quartz, 
40 percent oligoclase, 26 percent biotite, and a trace of chlorite. Analyses of 
shale and greywacke are given for comparison and, as shown, the paragneiss 
corresponds closely to greywacke. Particularly notable in this respect are the 
relative amounts of Na2O and

Comparative data for the table is taken from works by Pettijohn (1957, 
p. 307) and Clarke (1924).

COMPARISON OF THE CHEMICAL COMPOSITION OF QUARTZ- 
PLAGIOCLASE-BIOTITE PARAGNEISS WITH THOSE OF 

GREYWACKE AND SHALE

SiOa..........................................
A12O3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FVoOQ

FeO..........................................
MgO
CaO ..........................................
NaaO.'........................................
KaO...... . ..................................
HaO-K.......................................
H2O........................................
P205
TiO2
Cr2O3
MnO
V203
CO2

Total

Quartz-biotite- 
plagioclase 

Paragneiss* 1}

percent 
66.66
15.23
0.27
4.02
2.24
2.88
4.82
1.86
0.87
0.01
0.13
0.51
0.02
0.06
0.01

nil

99.59

Average 
of 23 

Greywackes(2)

percent 
64.7
14.8

1.5
3.9
2.2
3.1
3.1
1.9
2.4
0.7
0.2
0.5

0.1

1.3

100.4

Average 
of 78 

Shales'3 '

percent 
58.10
15.40
4.02
2.45
2.44
3.11
1.30
3.24

j 5.00
0.17
0.65
__
__
2.63

98.51

u 'Specimen No. I 60-59, collected 3,000 feet southwest of Chief Peter Lake, Lac des Mille Lacs area. Analysis by
the Laboratory Branch. Ontario Dept. Mines, Toronto. 

(2)After F. J. Pettijohn. 
")After F. W. Clarke.
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Keewatin ?
METABASALT AND CHLORITE SCHIST

The most distinctive feature of the map-sheet probably is the belt of meta 
morphosed basic volcanic rocks that extends from west to east across its centre. 
The width of the belt ranges between 9,000 and 16,000 feet. Most of the rock is 
greenish grey and is the typical "greenstone" of the Canadian Shield. Massive 
lava is predominant, but a small amount of agglomerate is present; some of the 
material examined in thin section shows a relict fine-grained clastic texture and 
probably represents tuffaceous sediment interbedded with the lava flows. Along 
the south boundary of the belt, just north of the Couchiching paragneiss, chloritic 
schist is exceptionally abundant; this, too, may be of tuffaceous origin. The 
schist has been separated as a map rock-unit, but its limits are not well defined; 
the unit must, therefore, include a considerable proportion of massive lavas. 
Distinguishing this unit does, however, emphasize the presence of the schist 
zone; it should be noted that a similar zone along the same contact has been 
recognized by Hawley (1930) in the Sabawi Lake area (formerly Sapawe Lake) 
to the west.

The flow rocks are generally massive or weakly schistose. Pillow structures 
are rarely observed; if they are common, they are well obscured by the lichen 
that covers the exposures, most of which are small. Some amygdaloidal lava is 
present, the amygdules being filled with calcite and, in several places, a distinctive 
porphyritic variety of the lava (see accompanying photos) was observed over a few 
feet. The rock is composed of large, light-coloured, subhedral phenocrysts of 
plagioclase, now almost completely altered to a saussuritic intergrowth of clino 
zoisite and albite, set in a dark fine-grained matrix, probably of basaltic composi 
tion. Phenocrysts were observed to range in size from ^ to 4 inches; in contrast, 
the original grain-size of the matrix was apparently less than one millimetre.

The mineralogy of the rocks in the belt is entirely metamorphic. The mineral 
assemblages that have been observed in thin sections are given below. The min 
erals are listed in order of decreasing abundance, and those occurring in amounts 
less than 5 percent are shown in brackets. The oxide mineral is generally magne 
tite but may be ilmenite in some rocks. Pyrite is a sparse accessory. 

Assemblages in the flow rocks are:
hornblende-andesine-quartz-(oxide)
hornblende-oligoclase-quartz- (epidote) - (oxide)
hornblende-epidote-albite-quartz-(oxide)
hornblende-epidote-albite- (calcite) - (quartz) - (sphene)
hornblende-albite-epidote-chlorite-calcite-(oxide)
epidote-albi te- (chlori te) - (calcite) - (oxide)

Generally, hornblende makes up 45-65 percent of these rocks. Quartz is 
present in amounts of about 10 percent.

In the tuffaceous(?) rocks and chlorite schists, the assemblages are:
hornblende-quartz-plagioclase
albite-hornblende-quartz- (sphene) - (oxide)
hornblende-quartz-albite-(chlorite)-(oxide)
hornblende-quartz-albite-(chlorite)-(oxide)
quar tz-albite-chlorite-(hornblende)-(oxide)
quartz-chlorite-actinolite-(sphene)-(apatite)
quartz-chlorite-garnet-muscovite
chlori te-quartz-albite-calcite-(sphene)

8
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A large specimen of metamorphosed porphyritic basalt showing phenocrysts of saus-
suritized plagioclase in a dark, fine-grained matrix. The specimen is from the southwest

shore of Boot Bay, Lac des Mille Lacs. Scale divisions are one inch.

Metamorphosed porphyritic basalt showing large, subhedral phenocrysts of 
suritized plagioclase. Specimens are from the southwest shore of Boot Bay, 

Lac des Mille Lacs. Scale divisions are one inch.
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Mineral proportions are more variable in these rocks; quartz, for example, 
is 10-50 percent.

The basic volcanic rocks are commonly slightly coarser and somewhat 
biotitic where they are near, or intermixed with, the later granitic intrusions. 
Otherwise, their metamorphism appeared, in the field, to be relatively uniform, 
and the distribution of the above mineral assemblages does not suggest marked 
local variations in metamorphic grade. All assemblages are indicative of medium 
grade.

Most of the metamorphosed lavas are relatively dark greenish grey, and it is 
probable that they are basaltic in composition (Satterly 1941, pp. 119-36). In 
the southern part of the volcanic belt, some of the flow rocks are lighter green 
than average and may be andesite or dacite.

Pre-Algoman ? 
MAFIC-RICH INTRUSIVE ROCKS

Mafic-rich intrusive rocks of basic to ultrabasic composition have been 
recognized at about thirty-five places in the map-area. The two largest bodies 
are situated a mile south of Chief Peter Lake, or l J^ to l ̂  miles north of Quetico. 
They are shown on the coloured geological map and, in more detail, in Figures 3, 
4, and 5. The larger is 2,500 by 1,500 feet; the smaller is 1,300 by 200 feet. Both 
have been noted on the Quetico sheet by Tanton; with two other mafic intrusions, 
they show as anomalies on the aeromagnetic map (Figure 2). Most of the other 
occurrences of the mafic-rich rocks are exposed in only one outcrop. They are 
widely scattered in the paragneiss and metavolcanic rocks, apparently as small 
intrusive bodies. In the northern part of the map-area, some ultrabasic rock is 
present as definite inclusions or xenoliths in the quartz diorite (see photograph on 
page 12) and, therefore, must be the older of these two types. However, the 
majority of the occurrences, most of which are exposed in the shoreline outcrops 
at Lac des Mille Lacs, do not yield conclusive evidence with regard to age relations. 
Several are in linear groups parallel to nearby Keweenawan diabase dikes and 
transverse to the general trend of the quartz diorite foliation, and it is remotely 
possible that they represent dikes cutting quartz diorite. A small body of horn 
blendite, just north of Baril Lake, is cut by dikes of granite and granitic pegmatite 
and by small quartz veins. Hornblendite inclusions are present in granite near 
the south end of Baril Bay. Therefore, the granite is believed to be the younger 
intrusion. Ultrabasic and basic rocks have not been observed in association with 
syenite.

The rocks may be classified into three general types: peridotite, hornblendite, 
and feldspathic hornblendite.

Most of the peridotite occurs in the central part of the largest body (see 
geological map opposite). Here it contains 10-30 percent olivine, 35-50 percent 
clinopyroxene (diopsidic augite), and 20-40 percent hornblende, and perhaps, as 
such, it should be called hornblende peridotite. Accessory minerals are minor 
primary magnetite and disseminated nickeliferous pyrrhotite and chalcopyrite. 
Throughout the body, olivine crystals are about two-thirds altered to serpentine 
and secondary magnetite; in places, the alteration is complete. As a rule, clino 
pyroxene is not affected by serpentinization, but it is altered to hornblende. The 
rock is medium-grained and massive. Its weathered surface is brown and has a 
distinctive roughness because the serpentinized olivine weathers more rapidly 
than pyroxene and hornblende. In a fresh surface, pyroxene and hornblende are
10
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Hornblendite inclusions in quartz 
diorite along the North Arm 
of Bedivere Lake.

greenish grey, and olivine appears as a dark mottling due to the presence of fine- 
grained secondary magnetite in the serpentine.

Peridotite in the smaller occurrences is also composed of olivine, clino 
pyroxene, and hornblende. Hypersthene, virtually absent from the main mass, 
is present locally. Chlorite, biotite, calcite, iddingsite, talc, serpentine, and 
magnetite are the main alteration minerals.

Hornblendite is the most widely distributed ultrabasic type. It is medium- 
to coarse-grained. In places, the rock consists entirely of hornblende, but gener 
ally it contains 2-10 percent biotite. Sphene, magnetite or ilmenite, and iron 
sulphides, are rare accessories, and chlorite is a minor alteration mineral. Gra 
dation from peridotite to hornblendite, as revealed in diamond-drill core, is 
marked by a gradual decrease and disappearance of olivine and pyroxene. Augite 
may remain locally but is much altered to hornblende. An exceptional variety of 
hornblendite is found as a small body just north of Baril Lake and consists of 
large hornblende crystals enclosing small grains of olivine, augite, and hypers 
thene. Hornblendite is greenish-grey except in association with peridotite, where 
it is lighter-coloured.

Feldspathic hornblendite generally contains 10-20 percent sodic plagioclase 
(oligoclase). The maximum feldspar content is about 40 percent; the minimum 
is marked by gradation into the non-feldspathic variety. The hornblende is 
greenish black in hand specimens; in thin sections, it is darker than that in either 
of the other mafic intrusive rock units. Its common grain-size is ^ to ^2 inch 
but in a minor pegmatitic variant of the rock, prismatic hornblende crystals 
have lengths of 2-3 inches. Plagioclase is interstitial and, in most places, is 
partly altered to sericite. Augite is rare. Sphene, apatite, magnetite or ilmenite, 
and sulphide minerals, are accessories.
12
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Rock units mapped under the names hornblendite and feldspathic horn 
blendite probably do not contain an appreciable amount of peridotite. Many of 
the smaller bodies are composed only of hornblendite, but the feldspathic variety 
does not seem to occur alone. Drill core from the peridotite unit of the largest 
intrusion (Figure 4) shows that it consists of a complex intermixture of about 
equal amounts of peridotite and hornblendite with local feldspathic hornblendite 
amounting to 3-5 percent.

Chemical analyses of specimens of the principal rock units and their miner 
alogy are given in the accompanying table. Chemically, the peridotite is richer

CHEMICAL COMPOSITION AND MINERALOGY OF SPECIMENS 
OF THE MAFIC-RICH INTRUSIVE ROCKS

(Chemical Analyses by Laboratory Branch, Ontario Department of Mines)

SiO2
A12 O3
FeaCh
FeO
MgO
CaO
Na2 O
K2O . . . . . . ......................
HaO-K.........................
H 2O............................
P205
Ti02
Cr2 O3
MnO
V2Oa
C02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 2 3 4 5

Chemical Analyses (percent by weight)

41.77 
1.99 
5.33 
8.33 

27.07 
9.04 
0.24 

trace 
4.10 
0.04 

trace 
0.18 
0.39 
0.18 
0.01 
0.39

99.06

43.46 
2.93 
6.21 
5.20 

25.56 
10.61 
0.31 
0.11 
3.95 
0.02 

trace 
0.14 
0.43 
0.18 
0.02 
0.68

99.81

50.52 
2.73 
2.38 
6.00 

18.88 
13.88 
0.80 
0.21 
0.77 

nil 
trace 
0.15 
0.38 
0.18 
0.02 
1.69 
0.20

98.79

45.64 
16.12 

1.04 
7.20 

12.70 
10.28 
2.87 
0.80 
1.00 
0.02 
0.15 
1.26 
0.25 
0.12 
0.05 
0.57

100.07

49.99 
11.52 

1.42 
9.26 

10.60 
10.35 
2.50 
0.76 
0.84 
0.01 
0.23 
0.83 
0.08 
0.14 
0.04 
0.29 
1.14

100.00

Mineralogy (percent by volume)

pi o OTI rvla GA
Biotite.

Talr
fair- ito

Apatite

Totals

12.7
25 7
26.3

72 7
11.2
0.4

100.0

8 1
31.3
35.5

18 9
S 7
0.3
0.3

100.0

98.6

0.6

irsif t*

n c

100.0

78.8
16.6

1.2

2.4

0.7
0.3

100.0

0.1
62.4
33.5
0.6

1.6
0.6
1.2

100.0

1—Peridotite. Specimen No. I 60-94, from the west mafic intrusion near Chief Peter Lake.
2—Peridotite. Specimen No. I 60-87, from the west mafic intrusion near Chief Peter Lake.
3—Hornblendite. Specimen No. I 60-83, from the west mafic intrusion near Chief Peter Lake.
4—Feldspathic hornblendite. Specimen No. I 60-85, from the west mafic intrusion near Chief Peter Lake.
5—Finer-grained feldspathic hornblendite. Specimen No. I 60-114, from the border zone of the east mafic intrusion 

near Chief Peter Lake.
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in CaO than most peridotitic rocks. Hornblendite is similar to the peridotite, 
except for MgO. The feldspathic hornblendite is much like olivine gabbro but 
is richer in AfeOa. This unit might have been called hornblende gabbro, but that 
name is not favoured because:

(1) The rock has less plagioclase feldspar and more mafic minerals than 
normal gabbro.

(2) The plagioclase composition is not typical of gabbro.
(3) The rock is gradational into true hornblendite.

The mineral composition probably developed because the magma had a high 
water content during solidification.

In the available core from diamond-drillholes in the smaller (east) mafic 
intrusion near Chief Peter Lake (Figure 5), the contact of feldspathic horn 
blendite and quartz-biotite paragneiss is visible at four places. In two of the 
exposures, the igneous rock is distinctly finer-grained for a l-foot width adjacent 
to the contact; the apparent grain-size is ^s to ^ inch as compared to ^ to ^2 
inch within the intrusion. The finer zone may be the result of chilling of the 
magma and, as such, may have the composition of the magma. The chemical 
analysis and mineralogy of a specimen are given in column 5 of the table on page 
13. Chemically, it is very like olivine basalt or gabbro, but it is not intermediate 
in all respects to the other analyzed mafic rocks; for example, it is the richest 
in SiO2 and the poorest in AlgOa. If it does have the composition of the magma, 
then more siliceous differentiates than the types analyzed must have formed, 
but they are not known. On the other hand, the rock may owe its composition 
to the fact that the magma along the contact assimilated some of the paragneiss.

Algoman ?

GRANITIC ROCKS

The areas north and south of the Keewatin-Couchiching belt are primarily 
underlain by rocks that may be described by the general term, granitic. Although 
the distinction is not especially obvious in the field, microscopic study of a repre 
sentative suite of specimens has shown that the rocks in the two areas have 
markedly different contents of potash feldspar (Figure 6). According to the 
classification of Williams, Turner, and Gilbert (1954), the northern occurrences 
are dominantly of quartz diorite composition whereas the southern occurrences 
are true granite.

The quartz diorite generally is medium-grained and shows a grey weathered 
surface and a greenish or buff-grey fresh surface. It ranges from massive to 
markedly gneissic with prominent mafic-rich bands that appear to be relict after 
paragneiss (see photo, p. 17). The specimens of more massive rock that were 
examined microscopically contain 15-40 percent quartz, 40-65 percent plagioclase 
(oligoclase-andesine) and, with the exception of one specimen, traces to 6 percent 
potash-feldspar (microcline). The plagioclase commonly is slightly altered to 
saussurite. Other minerals were observed in amounts of 4-18 percent and include 
biotite, chlorite, and epidote with less common hornblende, muscovite, sphene, 
apatite, and opaque oxide minerals, either magnetite or ilmenite. Potash feldspar 
is locally more abundant, and at these places, the rock is granodiorite.

16
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Migmatite quartz diorite 
gneiss, dock Bay, Lac 
des Mille Lacs.

The principal xenolithic inclusions in the quartz diorite are of metabasalt 
and hornblendite (see photograph on page 12). In the shoreline exposures on Boot 
Bay in Lac des Mille Lacs, the quartz diorite is cut by dikes of Keweenawan 
diabase.

Most of the granitic rock in the southern part of the map-area is medium- 
grained, but pegmatitic and aplitic variants are present. The granite is dominantly 
grey but, locally, particularly on the projected strike of the two elongate syenite 
bodies, it is buff to pink. The specimens examined microscopically contain 
27-33 percent quartz, 23-35 percent albitic plagioclase, and 32-41 percent micro 
cline. Other minerals are biotite, chlorite, muscovite, and magnetite or ilmenite. 
Their total amount ranges from traces to 6 percent. As mentioned previously, 
this granitic rock is commonly intermixed with quartz-biotite paragneiss forming 
a lit par Ut injection gneiss or migmatite. It is in contact with the metabasalt in 
the eastern part of the map-area and undoubtedly is younger than the basalt 
although the contact may be faulted. The ultrabasic rocks are probably older 
than the granite. Although the age-relationship of granite and syenite is not 
known, the two rock types are spatially associated, both are rich in potash feld 
spar, and the granite is pinkest near the red syenite; therefore, they are probably 
genetically related and close in age.

The relationship of quartz diorite and granite is unknown inasmuch as they 
have not been recognized in contact, being everywhere separated by the Couchi- 
ching-Keewatin belt. Because the two masses are so distinctly different miner- 
alogically; appreciably different ages seem possible. It is interesting that their 
dating may bear directly on the Couchiching problem (see page 20). Thus, it may 
be argued that the older granitic rock was emplaced in the lower part of the strati 
graphic section and caused it to tilt so that the younger pluton could come into 
contact with the upper part of the section.
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RED HORNBLENDE SYENITE
Four major bodies of syenite are shown on the map.'f The largest and smallest 

are oval-shaped and are situated just southeast of Edar Lake; the former is 
approximately 2^ miles long and 134 miles wide. The other two bodies are near 
the east end of Windigoostigwan Lake. They both are markedly elongate in an 
east-southeast direction. One is 3 miles long and 500-1,000 feet wide; the other 
is 2^ miles long and 700-1,500 feet wide. Syenite also exists in a single outcrop 
along the south side of Baril Bay in the east-central part of the map-area.

QUARTZ

PLAGIOCLASE POTASH FELDSPAR
Figure 6 — Companion of the two areas of granitic rocks, and the syenite on the basis of

their volumetric proportions of quartz, plagioclase, and potash feldspar.

The rock is essentially the same in all occurrences. It is pink to red, lightly 
spotted with dark minerals, and is massive or weakly gneissic. Feldspar is found in 
amounts of 90-95 percent and, in hand specimens, has a visible grain-size of ^ to 
J4 inch. Under the microscope, it is seen to consist of microcline and albite, the 
former making up J^ to ^j of the total (Figure 6). The textural relationship of the 
two kinds varies from a complex perthitic intergrowth to separate subhedral 
grains. Generally, the coarser grains are surrounded by finely granular albite, or 
albite and microcline. A light dusting of hematite within and on the surface of 
grains accounts for the reddish colour of the syenite. Hornblende, extensively 
altered to chlorite, is the principal dark mineral; epidote, sphene, ilmenite or 
magnetite, and apatite are accessory minerals. Feldspathoids have not been 
observed. Quartz is generally absent; however, in the marginal parts of some of 
the bodies, it is present in amounts as large as 30 percent.
18



Geological Report No. 12

The main bodies of syenite are emplaced partially to wholly in quartz-biotite 
paragneiss, and they contain sparse inclusions of the paragneiss. The elongate 
bodies near Windigoostigwan Lake are adjacent to granite, but the contact of 
the two rock types has not been observed and, therefore, their age relationship 
is in doubt. They are probably genetically related, for reasons given in the dis 
cussion of the granitic rocks. The elongate syenite bodies resemble dikes in the 
granite and paragneiss and, therefore, may be the youngest of these three rock 
types.

Keweenawan
QUARTZ DIABASE DIKES

Several diabase dikes are exposed in the shoreline outcrops on Boot Bay. 
The two larger ones have widths of 100-200 feet; the remainder are generally less 
than 10 feet wide. Most of the dikes trend north-south and, apparently, they 
occupy a joint system that is responsible for the topographic location of Blind Bay 
and the south arm of Baril Bay.

The dike rock is generally medium-grained, massive, and dark greenish-grey. 
Microscopic examination has shown that, except for the very fine-grained, chilled- 
looking material, most of the diabase is considerably altered. Apparently, it was 
originally comprised of a subophitic intergrowth of about equal amounts of 
plagioclase (An^s-Anss) and augite, with 5-15 percent interstitial quartz, 5-10 
percent titaniferous magnetite, and accessory pyrite. Plagioclase is now largely 
saussuritized, augite is partly to completely replaced by hornblende, and the 
magnetite is reduced to a reticular growth of ilmenite and minor sphene. With 
more extreme alteration, augite and plagioclase are replaced by hornblende, 
chlorite, epidote, and albite.

Pleistocene
The main Pleistocene deposit is boulder till, representing the ground moraine 

of continental glaciation. The till is apparently thickest in the southeastern part 
of the map-area. Small deposits of sandy gravel of alluvial origin exist along the 
road between Owakonze and Edar Lake and have been used for surfacing the 
road. What is apparently a small esker lies about one mile west of Boot Bay.

The direction of movement of the glaciers, as recorded by striae, was about 
S. 150-300 W.

Recent
Recent deposits consist of local swamp accumulations, and beach and stream 

sands. Excellent beaches are found at Bedivere Lake and at the east ends of 
Windigoostigwan and Baril lakes.

Structure and Stratigraphy
In most respects, the geological map appears to present a relatively simple 

structural and stratigraphic picture. The principal map rock-units are easily 
distinguishable and have discrete occurrence. Except for the quartz diabase 
dikes, all intrusive bodies are concordant with the foliation in the sedimentary 
and volcanic rocks. Faulting that is transverse to the general structural trend is 
apparently not major, although the nature of the bedrock exposure and the detail 
of the mapping do not permit detection of small displacements. The principal 
joint systems are probably shown by the pattern of the lakes.
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The main problems are in connection with the quartz-biotite paragneiss and 
the metamorphosed volcanic rocks and are concerned with their contact relation 
ship and the relative ages of their premetamorphic forms. The latter is, again, 
the Couchiching problem (Young 1960, pp. 1-17) 1 . The Couchiching problem is 
concerned with the relative ages of rocks in areas west of Lac des Mille Lacs that 
have been variously assigned to the Couchiching, Keewatin, and Seine series.

In the present map-area, the basic volcanic rocks are bounded on their 
southern side by paragneiss and by granite. The entire boundary, regardless of 
rock type, is extremely regular for the full 17-mile width of the map-area and is 
partially, if not completely, marked by a zone of chlorite schist. In the paragneiss, 
the stratiform foliation is not everywhere parallel to the contact but commonly 
trends more northeasterly by 10-40 degrees. Probably much of this discordance 
is due to deformation by the bodies of syenite emplaced in the paragneiss. How 
ever, in the Sabawi Lake area immediately west, Hawley (1930, pp. 1-58) has 
shown that the same contact of sedimentary and volcanic derivatives is regular 
and marked by chlorite schist, and he notes a similar discordance in the paragneiss 
foliation. He believed these features indicate a faulted contact, and the same inter 
pretation applied to the Lac des Mille Lacs area seems reasonable. In this respect, 
it is notable that silicified-looking rocks that lie in or near the contact zone along 
Baril Bay appear, in thin sections, to be crushed and partially mylonitized. The 
direction and extent of relative displacement due to faulting is not known. 
According to Tanton (1939), the volcanic and sedimentary rocks in this belt 
maintain a similar spatial relationship for more than 100 miles, and this suggests 
to the present author that faulting along their boundary, if it has occurred, 
simply may have followed a stratigraphic contact. If so, definite evidence bearing 
on displacement could be extremely difficult, if not impossible, to obtain.

Almost all geologists who have reported on the Archean rocks, in the region 
between Rainy Lake and Lake Superior, have assigned the basic volcanic rocks 
to the Keewatin, and this procedure is adopted here. Pillow structures in the 
volcanic rocks were too rare and too poorly exposed to be useful for determining 
the top of the section. The only evidence gathered in the Lac des Mille Lacs area 
that indicates the relative age of paragneiss and Keewatin volcanic rocks is the 
determination of a few tops of beds in the paragneiss, using grain-size gradation. 
In view of the degree of metamorphism, most of these determinations, if taken 
individually, are tenuous. However, they all indicate tops to the north. The 
stratification in the paragneiss is generally vertical or steeply inclined to the 
north, and evidence of isoclinal folding is absent. These features suggest that the 
sedimentary sequence was originally beneath the volcanic rocks; therefore, 
Tanton is followed, and the paragneiss is assigned to the Couchiching. It is noted, 
however, that Hawley placed the same sedimentary unit in the Seine Series above 
the Keewatin.

ECONOMIC GEOLOGY

Mineral deposits of commercial value have not been found in the area to date.
The best prospects are occurrences of nickel-copper sulphides in the Pre- 

AIgoman(?) mafic intrusions south of Chief Peter Lake. These, however, have 
been known for many years, having been reported on Tanton's 1938 map. They

1 A comprehensive bibliography on the Couchiching problem is given by W. L. Young. 
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have been investigated by trenching and test-pitting, and some by diamond- 
drilling, but sufficient mineralization to warrant further development has not 
been found. Aeromagnetic anomalies over the ultrabasic bodies (Figure 2) seem 
mainly to be caused by disseminated magnetite. Available information on the 
of the diamond-drilling is summarized in Figures 4 and 5. The rock names 
used in the company drill logs have been modified to be consistent with micro 
scopic work on some of the drill core and with the nomenclature used in this report. 
Unfortunately, complete information is not available on the grade and extent of 
sulphide mineralization. The results of analyses of grab samples of better-looking 
material collected from pits are shown in the accompanying table. Ore minerals 
identified microscopically in these samples are pyrrhotite, chalcopyrite, pyrite, 
pentlandite, and magnetite. They normally exist as intergrowths disseminated 
in the mafic-rich intrusive rock. The percentage of actual sulphides in most of the 
samples is relatively low, but the analyses suggest that they contain a good 
concentration of nickel and copper. The occurrence of platinum and palladium 
probably is not economically significant in itself but is notable in that these metals 
also are present in reportedly sizeable deposits of nickel-copper sulphides associated 
with peridotite near the west end of Lower Shebandowan Lake (Cross 1920, 
pp. 225-234: Watson 1929, pp. 128-149). The peridotite near Chief Peter Lake is, 
in some respects, similar to that occurring at Shebandowan, and the possibility 
that it may contain more sulphide mineralization at depth is not precluded.

Mineralization of economic interest is not known to occur in association with 
the syenite. The aeromagnetic map (see figure on page 3) shows a broad anomaly 
over the largest body, but the anomaly is apparently due to disseminated magne 
tite. Records of surveys of this body by ground magnetometer and self-potential 
methods, on file in the office of the Resident Geologist at Port Arthur, do not 
show marked anomalies.

Small amounts of pyrite mineralization have been noted in the area, particu 
larly in the basic volcanic rocks. The localities are denoted on the map by the 
letter S. Samples were collected from three of these occurrences and were tested 
for gold, platinum, and palladium. The results showed only a trace of gold in two 
samples and 0.01 ounces per ton in the third. The other metals were not detected.

ANALYSES OF GRAB SAMPLES OF SULPHIDE-BEARING ROCKS FROM 
THE MAFIC-RICH INTRUSIONS NEAR CHIEF PETER LAKE
(Analyses by the Laboratory Branch, Ontario Department of Mines)

Occurrence
and

Sample Number

West Intrusion:
I 60-54

East Intrusion:
I 60-104

I 60-58

Rock Type

Peridotite

Hornblendite

Feldspathic
hornblendite

Copper Nickel

percent by weight

0.81

1.06

2.95

0.24

0.26

trace

Gold Platinum Palladium

ounces per ton

trace

trace

trace

0.03

none

0.30

0.04

trace
(less than

0.01)

0.06
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SYMBOLS

^-ii j Muskeg or swamp with boundary. 

Railway. 

Electric power transmission line.

A

Motor road. 

Wagon road. 

Glacial striae. 

Small rock outcrop. 

Boundary of rock outcrop. 

Geological boundary,

Strike and dip of bedding, direction of 
top unknown.

Direction in which inclined beds face as 
indicated by gradation in grain size.

Direction in which lava flows face as 
indicated by shape of pillows.

Strike and dip of schistosity and strati 
form foliation.

Strike of vertical schistosity and vertical 
stratiform foliation.

Strike of schistosity and stratiform foli 
ation, dip unknown.

Strike and dip of schistosity; trend and 
plunge of lineation.

Strike and dip of gneissosity. 

Strike of vertical gneissosity. 

Horizontal gneissosity.

Strike and dip of gneissosity; trend and 
plunge of lineation.

Strike of vertical gneissosity; trend and 
plunge of lineation.

Lineation plunge known, plunge un 
known.

Drag-folds. Arrow indicates direction of 
plunge.

Building,

Gravel pit.

Drill hole, inclined, with number.

Sulphide mineralization.

Quartz vein.
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LEGEND

CENOZOIC

RECENT
Peat, river deposits, beach deposits.

PLEISTOCENE
Boulder till, silt, sand, gravel.

GREAT UNCONFORMITY

PRECAMBRIAN
KEWEENAWAN

5 Quartz diabase.

7 Red hornblende syenite.

6c Pegmatitic granite, granite pegmatite.
Migmatitic quartz diorite, quartz
diorite gneiss. 

6a Quartz diorite, minor granodiorite
and g ran i (e.

5e Migmatitic granite, granite gneiss.
5d Pegmatitic granite, granite pegma 

tite.
5c Pink granite.
5b Pinkish-grey granite.
5a Grey granite, minor granodiorite and 

quartz diorite.
PROBABLE INTRUSIVE CONTACT 

FRE-ALGOMAN (?)

4c Feldspathic hornblendite, local horn 
blende diorite.

4b Hornblendite, pyroxene hornblend 
ite, biotitic hornblendite.

4a Peridotite, serpentinized peridotite.
INTRUSIVE CONTACT 

KEEWATIN (?)
3a Metabasalt.
36 Metamorphosed pillow basalt.
3c Metamorphosed porphyritic basalt.
3d Meta-andesite, metadacite.
3e Metamorphosed tuff breccia or ag 

glomerate.
31 Tuffaceous schist, locally garnetifer 

ous.
30 Granitizer! basalt.

2a Chlorite schist, chlorite-muscovite 
schist.

COUCHICHING (?)
1a Quartz-biotite paragneiss. 
1b Garnet-quartz-biotite paragneiss. 
le Staurolite-quartz-biotite paragneiss. 
1d Migmatitic quartz-biotife paragneiss. 
1e Quartz-muscovite schist. 
1f Cummingtonite-quartz-biotite para 

gneiss.
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