
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 Geological Survey 

Report 174

Geology 

of

Riggs and West Townships

District of Algoma

By 

P. Srivastava and G. Bennett

1978

Ministry of
Natural
Resources

Ontario

Hon. Frank S. Miller 
Minister

Dr. J. K. Reynolds 
Deputy Minister



  OMNR-OGS 1978

Publications of the Ontario Ministry of Natural Resources, Geological Branch

and Price List 

are obtainable through the

Ontario Ministry of Natural Resources, Map Unit, Public Service Centre, 

Parliament Buildings, Queen's Park, Toronto, Ontario

and 

The Ontario Government Bookstore

880 Bay Street, Toronto, Ontario

Orders for publications should be accompanied by cheque, 

or money order, payable to Treasurer of Ontario.

Parts of this publication may be quoted if credit is given. It is recommended that reference to this re 
port be made in the following form:

Srivastava, P., and Bennett, G.
1978: Geology of Riggs and West Townships, District of Algoma; Ontario Geological Survey, 

Report 174, 56p. Accompanied by Map 2353, scale 1:31,680 or l inch to Vz mile.

1000-300-77-Car.



Contents
PAGE 

Abstract ............................................................................... v

Introduction ........................................................................... l
Location and Access ....................................................... l
Prospecting and Mining Activity ............................................ 2
Present Geological Survey .................................................. 3
Acknowledgments ......................................................... 3
Topography .............................................................. 3
Natural Resources ......................................................... 4
Population and Industries .................................................. 5
Previous Geological Work .................................................. 5

General Geology ........................................................................ 6
Table of Lithologic Units ................................................... 7

Early Precambrian (Archean) ........................................................ 8
Metavolcanics and Metasediments ............................................... 8

Mafic to Intermediate Metavolcanics ........................................ 8
Felsic to Intermediate Metavolcanics ....................................... 12
Detrital Metasediments ................................................... 15

Metamorphosed Felsic Intrusive Rocks .......................................... 16
Mafic Intrusive Rocks ......................................................... 18
Felsic Intrusive Rocks ......................................................... 19

Syntectonic Plutons ...................................................... 19
Posttectonic Plutons ...................................................... 19

Ash Lake Pluton ..................................................... 20
Albert Lake Stock .................................................... 21
Lochalsh Bay Stock .................................................. 22
Harcourt Lake Stock ................................................. 23
Syenite and Lamprophyre Dikes ....................................... 25

Middle to Late Precambrian (Proterozoic) ................................,........... 26
Mafic Intrusive Rocks ......................................................... 26

Diabase ................................................................. 26
Quartz Diorite ........................................................... 28
Mafic Dikes ............................................................. 29

Manitou Mountain Stock ...................................................... 29
Olivine Gabbro ........................................................... 29
Intrusive Breccia . ..... .... ...... ........... . . ..... .. .. .......... ... ...... 31

Cenozoic ......................................................................... 31
Quaternary .................................................................. 31

Pleistocene .............................................................. 31
Recent .................................................................. 32

Structural Geology ..................................................................... 32
Foliation ......................................................................... 32
Secondary Cleavage and Lineations ................................................. 33
Joints ............................................................................ 34
Folds ............................................................................ 34
Faults ........................................................................... 36

North-Northeast to Northeast Faults ............................................ 36
North-Northwest Faults ....................................................... 36

Economic Geology ..................................................................... 38
Gold ............................................................................. 38
Iron ............................................................................. 39
Sulphide Mineralization ........................................................... 39
Sand and Gravel .................................................................. 40
Description of Properties ........................................................... 40

Algoma Steel Corp. Ltd., The, Algoma Ore Division (1) ............................ 40
Amax Exploration, Inc. (2) ..................................................... 41



Bankfield Occurrence (3) ....................................................... 42
Campbell, R. (4) .............................................................. 42
Dog Lake Occurrence (5) ....................................................... 44
Kent Occurrence(12) .......................................................... 44
Lang, B.W. [1966] (6) .......................................................... 45
Loch Lomond Occurrence (7) ................................................... 45
Maisondor Occurrence (13) ..................................................... 46
Michael-Webb Occurrence (8) .................................................. 46
Milmar Prospect (14) .......................................................... 47
Missanabie Gold Shore Mines (9) ............................................... 49
Noranda Exploration Co. -1969] ................................................ 49
Ontario Syndicate [1970] ...................................................... 50
Sylvanite Occurrence .......................................................... 50

Soroka Group ....................................................... 50
White Occurrence (10) .................................................... 50
Winabie Gold Mines Ltd. (11,16) ........................................... 51

References ............................................................................ 53

Index ....... . ... .... .. . .. . .. . .. . .. . ... ............... . . . . . ... .. . ... ... ..... .. .. . ... .. 55

Tables
PAGE

1-Table of Lithologic Units .............................................................. 7

2-Chemical analyses of mafic to intermediate and intermediate to felsic metavolcanics.......... 13

3-Chemical analyses of felsic intrusive rocks .. . .. . ..... ... . .... ... .. . .. .... .. ... .... . ..... 17

Figure
PAGE 

1-Key map showing location of Riggs and West Townships .................................. v

Photographs
PAGE

1-Pillows in basalt ...................................................................... 9

2-Pillows with weathering cores and rims .................................................. 9

3-Mafic to intermediate tuff-breccia and lapilli-tuff......................................... 11

4-Felsic to intermediate breccia and tuff-breccia ........................................... 14

5-Feldspar porphyry dike in Ash Lake Pluton ............................................. 24

Geological Map

(back pocket)

Map 2353 (coloured )-Riggs and West Townships, Algoma District 

Scale 1:31,680 or l inch to Vt mile.

IV



ABSTRACT

The report describes the geology, structure, and mineral deposits of Riggs and West Townships 
(formerly known as Townships 47 and 46 respectively) located in the District of Algoma about 208 
km (130 air miles) north of Sault Ste. Marie.

Figure 1-Key map showing location of Riggs and West Town 
ships. Scale 1:3,168,000 or 1 inch to 50 miles.

Most of the area is underlain by rocks of Early Precambrian age intruded by swarms of diabase 
dikes and an olivine gabbro stock of younger age. Except along the shoreline of Dog Lake, the out 
crop is generally poor because of thick Pleistocene deposits of sand, gravels, and tills.

Thick and complex volcanogenic accumulation of subaqueous mafic flows and pyroclastic rocks, 
felsic to intermediate pyroclastic rocks, and locally derived metasediments underlies most of the 
area. This metavolcanic belt is a part of the northeastern extension of the Michipicoten metavol- 
canic-metasedimentary belt. Minor iron formations are present at the top of the mafic metavolcanic 
sequence. Several large sheets, dikes, and pods of feldspar porphyry and quartz-feldspar porphyry 
and a few sheets of diorite-gabbro have intruded the metavolcanics.

All these rocks are folded in a northeast-trending anticline and east-west-trending syncline. Fold 
plunge is variable but generally east or northeast to southeast. The axes of these folds change in 
trend from northeast or east-west to southeast and appear to be cross folded. The region was in 
truded during folding by a large mass of biotite trondhjemite gneiss, most of which lies northwest of 
the area; and after folding, by four masses of biotite trondhjemite and granodiorite-syenite. The me- 
tavolcanic-metasedimentary rocks are metamorphosed to lower greenschist facies in the interior of 
the belt and to high greenschist-lower almandine-amphibolite facies near felsic intrusive rocks. Sub-



sequently, these formations were intruded by north-northwest-trending diabase dikes, quartz dior 
ite, and an olivine-rich gabbro stock. The stock is the youngest consolidated rock in the area in as 
much as it cuts through the diabase dikes.

Several small faults, and three major faults of regional extent are present in the area. The larger 
faults strike north-northeast to northeast, and north-northwest.

Gold was first discovered in Riggs Township in 1896. Since then the area has been explored for 
gold and several prospects have been established. All occurrences of gold are associated with felsic in 
trusive rocks which are either early feldspar porphyry or trondhjemite intrusions.and are localized 
by shear zones.

Thin magnetite-chert bands occur within the metavolcanics but are too thin to be of significance 
as iron deposits. Minor pyrite and pyrrhotite occur throughout in metavolcanics.

Pleistocene sand, gravel, and boulder deposits are extensive in the area. Sand and gravel north 
and east of Missanabie have been used in road construction.

VI



Geology 
of

Riggs and West Townships

District of Algoma

by

P. Srivastava1 and G. Bennett2 

INTRODUCTION

West and Riggs Townships (formerly Townships 46 and 47, respectively) are 
part of the region referred to as the Lochalsh-Missinaibi area in the District of 
Algoma. The area has a long history of mineral exploration, chiefly for gold and 
iron, since Dog Lake was a part of Hudson Bay Company's route from Lake Su 
perior to Hudson Bay in the north. Recent exploration activity for copper, gold, 
zinc, and lead in the townships to the north and west of the present map-area 
and the known gold potentials within the map-area have renewed interest in the 
area, and prompted re-mapping of West and Riggs Townships by the Division of 
Mines to provide a better understanding of the general geology of the region. 
This report and accompanying Geological Map (back pocket) describes the re 
sults of the detailed mapping, program undertaken during the 1973 field season.

Location and Access

West and Riggs Townships, bounded by Latitude 480 16'30"N to 480 22'00"N 
and Longitude 84 0 01'00"W to 84 0 19'30"W, are located in the northeastern part 
of the Michipicoten metavolcanic-metasedimentary belt. The two townships, 
with a total area of 186 km2 (72 square miles), are centred 56 km (40 air miles) 
northeast of the mining community of Wawa, and 208 km (130 air miles) north 
of Sault Ste. Marie.

The area is most readily accessible by road and railway. The town of Missa- 
nabie in West Township and Lochalsh in the northwest part of Riggs Township 
are on the Canadian Pacific Railway. Between these two stations the railway

1 Lecturer, Geology Department, Sir George Williams University, Montreal.
2 Geologist, Precambrian Geology Section, Geological Branch, Division of Mines, Sault Ste. Ma 

rie. Approved for publication by the Chief Geologist, February 7, 1975. This report is published 
with the permission of E.G. Pye, Director, Geological Branch, Division of Mines.

1



Riggs and West Townships

crosses West Township in a northwest-southeast direction, and Riggs Township 
in an east-west direction. Missanabie is also accessible by Highway 651, a 58 km 
(36 miles) gravel surfaced, all-weather highway. A 19 km (12 mile) gravel-sur 
faced road leads northeast from Missanabie to Renabie Mines in Leeson Town 
ship. This road and several good but rough lumbering roads provide access to the 
northeastern region of the area. Dog Lake occupies large parts of West Town 
ship and eastern, southeastern, and northern parts of Riggs Township, and pri- 
vides easy access to the central and southern parts of West Township, and east 
ern, southeastern and northern parts of Riggs Township. Much of the central 
and western parts of Riggs Township can be reached by the Goudreau-Lochalsh 
road, a narrow, drivable gravel road, and a trail along the Great Lakes Power 
Company transmission line. The southwestern part of Riggs Township can only 
be reached from the northeastern arm of Cawdron Lake which comes within 0.4 
km ( 1A mile) of the map-area. Several trails described by E.L. Bruce (1945, p.2) 
are grown over and difficult to locate.A new winter road leads southwestward 
from a point approximately 2.4 km (l Va miles) east of the west boundary of 
Riggs Township along the transmission line to Old Cabin Lake. Small trails lead 
southward from the south shore of Lochalsh Bay to Brothers Lake, but are 
difficult to locate.

Prospecting and Mining Activity

Gold was discovered north of Emily Bay in the southeastern part of Riggs 
Township in 1896 and a small amount was produced. Later discovery of gold and 
known occurrences of iron near Wawa Lake diverted the interest from the origi 
nal discovery. Prospecting activity in the 1910s and 1920s was centred mostly in 
Jacobson Township west of the area. West and Riggs Townships were particu 
larly active during the 1940s and 1950s.

Prospecting activity was diverted to Rennie and Leeson Townships, north 
east of West Township, after the discovery of gold at Renabie Mines in 1939 
(Bruce 1945). But since these occurrences are in granitic rocks, the greenstones 
of the area in general received very little attention. It was only after discoveries 
of several gold occurrences in mafic lavas in 1942 in Stover Township, east of 
West Township, that the greenstones of the present map-area were prospected 
extensively. In 1942 and 1943, several claim groups were staked and some sur 
face work and diamond drilling was done. In 1944 and 1945 gold discoveries were 
made along the east and west shores of Dog Lake in Riggs Township by Bankfi- 
eld Consolidated Mines Limited, and Camex prospecting Trust.

Between 1950 and 1972, the whole area in general has been examined by 
The Algoma Steel Corporation Limited, Kent Mines Limited, Guamaccio Gold 
Mines Limited, Milman-Island Mines Limited, Maisandor Gold Mines Limited, 
Ontario Syndicate, Noranda Mines Limited, Winabie Gold Mines Limited, and 
many individuals for gold, iron, and basemetals. Thin seams of magnetite and 
chert west of Dog Lake in the central parts of Riggs Township were examined 
and drilled by The Algoma Steel Corporation Limited between 1952 and 1958. 
No encouraging results were obtained. The iron seams were found to be too thin 
to be of any economic value.



Present Geological Survey

The present report-area was mapped by a five-man party during the field 
season of 1973. Except along shorelines and roads, the area was mapped by pace- 
and-compass traverses, run at approximately 0.4 km (Vi mile) intervals and tied 
to outcrops or topographic features recognized on air photographs with a scale of 
1:15,840 or l inch to Vi mile. The traverses within the large granitic areas in the 
southeastern part of West Township were spaced a little more than 0.4 km (Vi 
mile) but less than 0.8 km (Vfc mile) apart. Shorelines were mapped either by ca 
noe or on foot. Mapping along railway or road and trails was done on foot. The 
geology was plotted on transparent acetate overlays on the air phorographs and 
was later transferred to a cronaflex base map prepared by the Cartographic Sec 
tion of the Division of Lands from the maps of Forest Resources Inventory. In 
formation from drill logs and plans in the assessment files of the Division of 
Mines and information derived from aeromagnetic maps (ODM-GSC 1963) has 
also been used in the preparation of the maps. Best exposures are found along 
lakeshores and in south-central parts of the map-area. Rock exposures in central, 
western, southern, and northern parts of Riggs Township are generally sparse 
and the area is covered by glacial drift, sand, and moss.

Preliminary uncoloured geological maps (Srivastava et a/. 1974a, b) of West 
Township and Riggs Township on the scale of 1:15,840 or l inch to Vi mile were 
released by the Division of Mines in 1974. The final and revised coloured map 
(Map 2353, back pocket) is reproduced on the scale of 1:31,680 or l inch to Vz 
mile.
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ducted independent mapping, and by M. Andrews, R. Spracklin, and R. Willard, 
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Topography

A large part of the area is occupied by Dog Lake, a T-shaped depression 330 
m (1075 feet) above mean sea level in a plateau south of the height-of-land that 
extends from Lake Superior to just north of the map-area. Several narrow linear
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valleys occupied by streams, lakes, or swamps dissect the plateau. Most of the 
larger and continuous valleys trend northeast; other valleys trend northwest, 
north, or east. The lakes are generally elongated in a northeast direction, with 
sharp northwest or north-northwest bends. Most prominent of the northeast 
valleys are occupied by bays of Dog Lake.

The relief in the area is generally low, being 15 to 40 m (50 to 125 feet), but 
two dome-shaped hills stand out prominently above the general level of the pla 
teau. One of the hills, ellipsoidal in shape, lies at the southwestern end of 
Lochalsh Bay, and rises steeply to an elevation of 130 m (425 feet) above the 
lake level. The other hill lies south of Brothers Lake. Vertical or steep cliffs, 7 to 
41 m (25 to 125 feet) high, line the west shoreline of Dog Lake, Emily Bay, and 
Rabbit Island. The west end of Emily Bay lies in an amphitheater of hills which 
mark the end of the valley. Felsic intrusive rocks that underlie the eastern parts 
of the map-area, including the east shorelines of Dog Lake, form low rounded 
and lobate hills unlike the mafic metavolcanics along the west shore of Dog 
Lake.

A prominent east-trending ridge borders the north boundary of the map- 
area between the south end of Wabatongushi Lake and Dog River. Small falls 
and rapids are formed by Lochalsh River which cuts the ridge to enter into Dog 
Lake.

The villages of Missanabie, Lochalsh, and Gutelius lie at elevations of 334.7, 
358.1, and 339.9 m (1,098, 1,175, and 1,115 feet) above mean sea level respec 
tively (Burwash 1935, Map 44C).

The topography of the map-area has been greatly modified by Pleistocene 
glaciation. Most of the valleys are filled with levelled Pleistocene sands and grav 
els. Large areas in southwestern, northwestern, and central parts of Riggs Town 
ship are underlain by flat, sand, or sand-gravel deposits, or low swamps. Similar 
flat lying areas underlain by sand-gravel and boulders occur south of Eskay Lake 
in West Township. A high, sinuous esker ridge trending north-northeast is pres 
ent south of Lochalsh Bay.

The area is drained southward into Lake Superior through Dog Lake, and 
Michipicoten River. The streams that feed into Dog Lake generally occupy 
northeast- or east-trending valleys. Most of the streams are slow moving with 
large stretches of swampy grounds along their banks. An exception to this is the 
Lochalsh River from Loch Lomond that flows into Dog Lake with a series of 
small falls and rapids. The Dog River has only one rapid in West Township and 
flows with moderate velocity. Except for southern parts of Dog River most of the 
streams are not navigable because of their small size. The drainage pattern in 
general is dendritic.

Natural Resources

Selective lumbering operations are continuing in the northeastern part of 
West Township mostly for sawn timber. Besides this, no other evidence of tim 
bering or logging was observed in the map-area. The region is well forested with 
Banksian (jack) pine, black spruce, poplar, birch, balsam fir, cedar, and red and 
white pine, the last two being sparsely represented. The highlands with a thin 
mantle of sand are generally covered by jack pine and poplar. The plain areas



and ridges underlain by thick glacial tills are forested by poplar, birch, and 
spruce. In low-lying swampy areas, particularly in the southwestern part of 
Riggs Township, black spruce, cedar, and alder are the most common vegeta 
tion. Some red and white pine are on the high grounds. Alders, ferns, black ash, 
and pin cherry bushes are the most common undergrowth and may occur in 
thick concentration north of the railway track and south of Lochalsh Bay in 
Riggs Township. The vegetation, in general in sand plains, is widely spaced and 
is predominantly birch and black spruce.

No commercial fishing is carried out in the area. Sport fishing, however, is 
popular and tourist camps in Lochalsh and Missanabie on Wabatongushi and 
Dog Lakes are for these purposes. Small camps are also present on Albert and 
Eskay Lakes. Dog Lake and Eskay Lake camps are most accessible by Highway 
651. Lake trout, pickerel, and pike are the main sport fish. A large area north of 
the railway in Riggs Township is the Missinaibi game reserve in which hunting 
and trapping is prohibited. Moose and bear are common; deer is occasionally 
seen. A fairly large number of hunters come to Missinaibi for moose hunting in 
the fall and winter. Guides and facilities for outfitting are available in Missana 
bie and Lochalsh.

Population and Industries

Most of the population of the area is located in the villages of Missanabie 
and Lochalsh. Missanabie is a town of approximately 200 residents, but in sum 
mers the population is about 500. The Austin lumber mill at Missanabie is a fair 
size lumbering operation. The Division of Lands and Forests, and the Ministry 
of Transportation and Communications have bases at Missanabie.

Previous Geological Work.

Robert Bell (1875-76) passed through the area on his journey from James 
Bay to Lake Superior in 1875 and 1876; he described very briefly the rocks on 
Dog Lake. After the gold discovery at Emily Bay on Dog Lake by John Halliday 
in 1896 (MacLeod 1923), A.P. Coleman (1898) examined the area and described 
the country rocks and mode of occurrence of gold at Emily Bay. The first geolog 
ical report accompanied by a geological map of the area was published by Ellis 
Thomson (1926). Thomson described the schists from the east shore of Dog Lake 
in West Township to as far as the west end of Dog Lake and southeastward to 
Matchinameigus Lake. T.L. Gledhill (1927) described certain gold deposits of 
Riggs Township including that at Emily Bay.

E.M. Burwash (1935) examined and mapped the Lochalsh-Missinaibi area 
inlcuding West and Riggs Townships in 1934 during a reconnaissance survey of 
14 townships at the east end of the Michipicoten metavolcanic-metasedimentary 
belt. H.C. Horwood (1943) examined new gold discoveries in the map-area in 
1947.

E.L. Bruce (1945) mapped Riggs Township in 1944 and examined gold occur-
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rences in the area. His report and map are the most detailed information avail 
able before the present survey. Glasgow, Meath, and Rennie Townships, north 
and northeast of the map-area, were mapped by R.A. Riley (1971) in 1966 and 
1967. The areas to the east and southeast of West Township have been mapped 
by G. Bennett etal. (1972) and G. Bennett etal (1971) respectively.

GENERAL GEOLOGY

Isoclinally folded metavolcanics with subordinate amounts of metasedi- 
ments, intruded by small stocks and pods of gabbro-diorite underlie approxi 
mately three-quarters of the map-area. This metavolcanic sequence is part of a 
large northeast-trending Michipicoten greenstone belt. Mafic to intermediate 
metavolcanics, primarily basalt flows and pyroclastic rocks, predominate in 
Riggs Township and western parts of West Township. Bands and lenses (30 to 
600 m; 100 to 2,000 feet thick) of felsic to intermediate metavolcanic flows and 
pyroclastic rocks occur north and south of Lochalsh Bay in Riggs Township and 
in the northeastern part of West Township. Locally derived metasediments oc 
cur north of Lochalsh Bay in Riggs Township. Many sills, dikes, and small 
stocks of feldspar and quartz-feldspar porphyry occur within the metavolcanics. 
The metavolcanic belt is bounded in the northwest by a syntectonic trondhjem 
ite and in the southeast by a younger trondhjemite pluton. Small posttectonic 
granodiorite and syenite stocks associated with lamprophyre occur within the 
mafic metavolcanic belt. All these rocks are of Early Precambrian (Archean) age. 
Subsequently the whole area was intruded by diabase and basaltic dike swarms 
and an olivine gabbro stock of Middle to Late Precambrian age which occurs 
southwest of Lochalsh Bay.

Two major faults and a few small faults along the northern boundary of the 
map-area are shown on the map (back pocket). The faults are marked topo 
graphically by deep linear valleys, and dissected hills. Movement on the larger 
faults has produced some shearing, carbonization, and iron staining.

The bedrock is extensively covered by unconsolidated Pleistocene sediments 
consisting of ground and terminal moraine, and glaciofluvial and glaciolacustrine 
deposits. In general, therefore, bedrock outcrops in the area are very sparse.

R.K. Wanless et al. (1966) published one K-Ar age date for one diabase dike 
from Riggs Township, for two diabases in Rennie Township, and another north 
east of West Township. The impure biotite from the diabase dike striking N20W 
on the west side of Dog Lake (GSC Sample 64-109, medium-grained ophitic gab 
bro, Wanless 1966, p. 69-70) was dated at 2,155  165 m.y. Impure biotites from 
the diabase dike 150 m (500 feet) east of the northeastern corner of West Town 
ship (GSC Sample 64-121, coarse-grained ophitic gabbro, Wanless et al. 1966, 
p.74) was dated at 1,495   125 m.y. K-Ar dates on mafic minerals from a dike 
(GSC Sample 64-123, medium-grained ophitic gabbro, Wanless et al. 1966, p.75) 
9.2 km (53A miles) east of the northeastern corner of West Township and 0.4 km 
(Vi mile) south of the northern boundary of Stover Township, gave an age of 1,- 
730   150 m.y. Another highly altered diabase dike (GSC Sample 64-110, ophi 
tic gabbro, Wanless et al. 1966, p. 70), trending N45E across Jenner Bay of Mis 
sinaibi Lake was dated at 2,120   55 m.y.



TABLE 1 [ TABLE OF LITHOLOGIC UNITS FOR RIGGS AND WEST TOWNSHIPS.

CENOZOIC
QUATERNARY 

RECENT
Swamps, stream, and lake deposits

PLEISTOCENE
Glacial drift, boulder, gravel, and sand

UNCONFORMITY

PRECAMBRIAN
MIDDLE TO LATE PRECAMBRIAN (PROTEROZOIC) 

INTRUSIVE BRECCIA

MANITOU MOUNTAIN STOCK
Olivine gabbro and metagabbro

INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS
Diabase, porphyritic diabase, quartz diabase, olivine diabase, altered 

diabase, quartz diorite, mafic (basaltic) dikes

INTRUSIVE CONTACT

EARLY PRECAMBRIAN (ARCHEAN) 
FELSIC INTRUSIVE ROCKS

POSTTECTONIC PLUTONS
Hornblende granodiorite, porphyritic hornblende, granodiorite to quartz 

monzonite, biotite trondhjemite, hornblende-biotite trondhjemite, 
syenodiorite-syenite, hybrid quartz-diorite, migmatite, aplite-pegmatite, 
feldspar porphyry and felsite, syenite, lamprophyre, syenite-lampro- 
phyre breccia

INTRUSIVE CONTACT

SYNTECTONIC PLUTONS
Gneissic to foliated biotite trondhjemite, albite granodiorite, migmatite 

and hybrid rocks

INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS 
Gabbro, diorite

INTRUSIVE CONTACT

METAMORPHOSED FELSIC INTRUSIVE ROCKS
Feldspar porphyry, quartz-feldspar porphyry, felsite

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS 
DETRITAL METASEDIMENTS

Quartz sandstone, greywacke, argillite, slate, stratified tuff, conglomerate

FELSIC TO INTERMEDIATE METAVOLCANICS
Massive flows, pillowed flows, sericite schist, tuff-breccia, lapilli-tuff, tuff 

and crystal tuff

MAFIC TO INTERMEDIATE METAVOLCANICS
Massive, pillowed, porphyritic and amygdaloidal flows, coarse-grained 

flows or intrusive rocks, chlorite schist, tuff, lapilli-tuff, crystal tuff, 
tuff-breccia, amphibolite, iron formation
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Early Precambrian (Archean)

METAVOLCANICS AND METASEDIMENTS

Mafic to Intermediate Metavolcanics

Mafic to intermediate metavolcanics, mostly extrusive flows with interbed 
ded pyroclastic rocks, underlie about two thirds of Riggs Township and one-half 
of West Township. Felsic to intermediate metavolcanics and metasediments oc 
cur as lenses within the mafic metavolcanics in the central and northern parts of 
the map-area. Mafic to intermediate metavolcanics are in contact with intrusive 
trondhjemite-granodiorite plutons on the northwest and east. The interior of the 
belt has been intruded by late granodiorite-quartz monzonite and syenite stocks.

The mafic to intermediate metavolcanics trend east in central Riggs Town 
ship, northeast in the southeastern part of the township, and east-southeast to 
southeast in West Township. The metavolcanics are essentially altered and me 
tamorphosed basaltic or andesitic flows and pyroclastic rocks of uniform nature. 
Regional and thermal metamorphism has produced mineral assemblage charac 
teristic of greenschist, almandine-amphibolite, and hornblende-hornfels facies.

The mafic to intermediate metavolcanics show considerable variation in col 
our and texture related to mineralogical changes caused by metamorphism and 
metasomatism or to the original textural difference.

Mafic to intermediate metavolcanics in the central and southern parts of 
Riggs Township, and southern parts of West Township are predominantly pil 
lowed and massive, high-alumina tholeiitic, and calc-alkaline basaltic flows (Ta 
ble 2) with minor amygdaloidal and porphyritic flows and pyroclastics. The mas 
sive varieties weather to light grey-green but are medium grey-green on fresh 
surface. They are aphanitic to fine grained. Locally these flows are extensively 
carbonatized, e.g., in the southwestern part of Riggs Township. Interbanded 
with the aphanitic to fine-grained basalts are medium- to coarse-grained extru 
sive flows. It is not always easy to distinguish between the coarser flows and the 
pretectonic mafic intrusive rocks. When variation in textures, grain size, and 
mineralogy were observed, these rocks were mapped as coarse-grained flows.

Pillowed flows, 15 to 150 m (50 to 500 feet) thick, are very well developed 
south of Lochalsh Bay and in the Emily Bay region of Riggs Township, and 
Rabbit Island in West Township. Many of the pillows in the central parts of the 
map-area are highly deformed and are not reliable for top determination. In 
some flows, the pillows are confined only to the upper parts whereas other flows 
have pillows throughout their entire thickness. Pillows range from a few centi 
metres to more than 90 cm (few inches to 36 inches) in length, and 2.5 to 30 cm 
(l to 12 inches) in width (Photo 1). Most of the pillows have a whitish to green 
ish white weathering core, and a fine-grained, light green rim (Photo 2). This 
variation in the weathering colour may be due to the slightly more siliceous na 
ture of the cores. The margin of the pillows are sometimes lined with vesicles 
filled with carbonate or quartz. Pillow packing is generally good, and the selvage
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Photo 1-Pillows in basalt with amygdules at Dog Lake on Winabie Gold Mines Limited (11) prop 
erty, Riggs Township.

w?

ODM9770

Photo 2-Pillows with white weathering cores and green weathering, narrow rims along the south 
shore of Dog Lake on Winabie Gold Mines Limited (11) property, Riggs Township.
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is generally less than 2.5 cm (l inch) thick.
Large outcrops on the south side at the mouth of Emily Bay and the outcrop 

at a point on Dog Lake in east-central Riggs Township are made up of numerous 
irregular pale grey fragments in dark green epidotized matrix. A closer examina 
tion, however, reveals that the fragments are broken parts of pillow cores and 
selvages. Only a few hundred feet away from the pillow breccia along the strike 
the pillows are normal and unbrecciated.

Intercalated with massive and pillowed mafic to intermediate flows in west- 
central West Township are porphyritic mafic metavolcanics. These rocks are 
pale grey weathering, and greenish grey to dark grey on fresh surface. Plagioc 
lase phenocrysts up to 2 mm are common. In thin section the rock consists of 
plagioclase phenocrysts (An20-An40 ) set in a fine-grained groundmass of horn 
blende, actinolite, chlorite, epidote, albite, and quartz.

In the northeastern part of West Township, the mafic to intermediate meta 
volcanics are predominantly massive medium-grained greenish weathering and 
dark green flows. These rocks show modified gabbroic texture. These flows grade 
rapidly from medium-grained gabbroic texture along the bottom to fine-grained 
aphanitic texture or pillowed flow at the top. Each flow appears to be separated 
by intercalated fine-grained pyroclastic rocks with thin iron bands. The esti 
mated thickness of the flows varies between 4.5 to more than 50 m (15 to over 
100 feet). Interbedded with the flows in this region are amygdaloidal flows. The 
amygdules are generally about 10 mm or less, but some form o voids up to 3 or 4 
cm (1.2 to 1.6 inches) long and 1A to l cm (0.2 to 0.4 inch) across. In thin section 
the amygdaloidal rocks consist predominantly of altered plagioclase (An 0-An30 ) 
phenocrysts in a fine-grained matrix of actinolite and hornblende. The amyg 
dules are filled with drusy quartz.

Mafic to intermediate metavolcanics of hornblende-hornfels facies and al 
mandine-amphibolite facies are found in the vicinity of granitic intrusive rocks 
and in areas where the rocks are strongly foliated and sheared. These rocks are 
similar mineralogically and are characterized by hornblende-actinolite, twinned 
or untwinned plagioclase (An, 0-An30 ), epidote, clinozoisite, carbonate, and minor 
sphene, iron oxide replacing ilmenite, apatite, pyrite, and rarely garnet. The 
rocks of almandine-amphibolite facies show nematoblastic texture, whereas the 
hornfelses in the contact aureoles show granoblastic texture.

The amphibolites are medium to fine grained, have light green weathering 
surfaces, and dark green fresh surfaces. In some medium- to coarse-grained vari 
eties, knots of amphibole, 5 to 15 mm in diameter, weather slightly in relief 
forming a rough surface.

Banded or layered amphibolite was only observed in the northwestern part 
of Riggs Township at the south end of Wabatongushi Lake. It consists of alter 
nating dark and light greenish layers. The individual layers are 2 mm to 15 mm 
thick. The light bands are discontinuous along the strike. The darker layers con 
sist predominantly of subhedral to euhedral hornblende crystals, anhedral 
stretched quartz, and minor plagioclase. The lighter layers are plagioclase-rich. 
These amphibolites are markedly similar to amphibolites derived from calcare 
ous metasediments. Bruce (1940; 1945) considered these outcrops as the eastern 
extension of the Dor6 sediments. In 1966 Riley (1967a, b) following Bruce (1940) 
first mapped these outcrops as metasediments, but after re-examination in 1967 
(Riley 1971, p.9) classified them as mafic metavolcanics. Closely spaced traverses
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Photo 3-Mafic to intermediate tuff-breccia and lapilli-tuff at the mouth of Lochalsh Bay, Riggs 
Township.

west of Lochalsh Station by the author failed to show the continuation of these 
amphibolites south westward because of a heavy glacial overburden. The author 
also examined the grey wacke-argillite metasediments in central parts of Jacob 
son Township adjacent to the west of the map-area. The predominance of pla 
gioclase feldspar (^ An 10 ), epidote, some garnet (Riley 1971), and the absence of 
diopside suggest metavolcanic origin of these amphibolites, in which the layering 
was produced by segregation of mafic and felsic minerals. Bruce (1944) shows a 
north-northwest-trending fault 2 km (\ 1A miles) west of the Lochalsh Station, 
which possibly terminates the northeastward extension of Dore" sediments.

Mappable units of mafic to intermediate tuff, crystal tuff, lapilli-tuff, and 
tuff-breccia of andesitic composition are abundant in the northern and central 
parts of the map-area. These pyroclastic rocks are present in only minor 
amounts in the massive and pillowed flows. The pyroclastic rocks along the 
northern margin of the map-area have been metamorphosed to amphibolite. 
The tuffs are fine grained, weather in light green shades, and are medium green 
on fresh surfaces. A crystal tuff in thin section consists of subhedral, but very an 
gular and pitted, twinned, altered plagioclase ^ An20) crystal fragments, and 
quartz shards and angular grains, set in a fine-grained groundmass of chlorite, 
tremolite, actinolite, quartz, feldspar, and clinozoisite. Dolomite and siderite 
rhombs are common. The coarser pyroclastic rocks contain angular to subangu 
lar stretched fragments of intermediate composition 0.3 to 20 cm ( 3x6 to 8 inches) 
long, 0.15 to 2.50 cm (1/16 to l inch) thick set in a fine-grained matrix of horn 
blende, chlorite, albite, epidote, and quartz. The fragment density of the out 
crops varies between 25 and 75 percent (Photo 3).

11
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Magnetite-chert layers 0.3 to 0.6 cm (^ to 1A inch) thick are interbedded in 
mafic to intermediate pyroclastic rocks at the mouth of Lochalsh Bay. These 
iron bands can be traced along strike up to 45 m (150 feet). Pyrite and some pyr 
rhotite are common in the mafic metavolcanics.

The general rank of metamorphism in the mafic to intermediate metavol 
canics is greenschist facies grading from albite-chlorite-epidote-quartz subfacies 
in the interior of the belt to quartz-albite-hornblende-epidote facies near the 
granitic plutons. In the vicinity of the plutons, the metavolcanics are more in 
tensely metamorphosed to almandine-amphibolite and hornblende-hornfels fa 
cies. In general it is these metamorphic and metasomatic changes that cause the 
change in the appearance of the mafic metavolcanics near the granitic intru 
sions. In the regions away from the granitic contacts the metavolcanics are light 
coloured and composed of altered plagioclase (An0-An30), chlorite, tremolite, epi 
dote, and quartz. Near the contacts the rocks consist of dark green hornblende, 
plagioclase (up to An30), quartz, and minor clinozoisite, epidote, chlorite, carbo 
nate, and iron oxide.

Felsic to Intermediate Metavolcanics

Felsic to intermediate metavolcanics occur in an east-trending 300 to 600 m 
(1,000 to 2,000 feet) thick belt and lenses south of Lochalsh Bay in Riggs Town 
ship, and north west-trending, 300 m (1,000 feet) thick, belts in the northeast re 
gion of West Township. Small lenses 0.4 to 0.8 km ( 1A to V2 mile) long occur 
within mafic to intermediate metavolcanics south of Lochalsh Bay in Riggs 
Township. The felsic to intermediate metavolcanic belt south of Lochalsh Bay 
which has been intruded by a porphyritic granodiorite stock and an olivine gab 
bro complex, pinches out about 1.5 km (l mile) west of Lochalsh Bay, and the 
belt lies in the core of a synclinal fold. Mafic to intermediate pyroclastic rocks oc 
cur on both sides of the belt, but no definite pillowed metavolcanics were ob 
served north of Lochalsh Bay because of heavy glacial deposits. The synform 
structural interpretation is based mainly on the cleavage-bedding relationship 
and a few top determinations in bedded metapyroclastics and metasediments. 
The felsic to intermediate metavolcanic belt along the northern boundary of 
West Township and in south Meath Township (Riley 1971) forms the core of an 
anticline, which has been intruded by the Harcourt Lake granodiorite-syenite 
stock. This belt strikes southeast in the northeastern part of West Township, 
and gradually pinches out southeastward in Stover Township (Bennett et aL 
1972). These felsic to intermediate metavolcanics, therefore, appear to occupy a 
lower stratigraphic level than the belt south of Lochalsh Bay.

The felsic to intermediate belt south of Lochalsh Bay is almost entirely com 
posed of tuff, crystal tuff and minor lapilli-tuff of dacitic composition (Table 2). 
These rocks are medium to fine grained, weather white to tan and are light grey 
to light greenish grey on fresh surface. The fragments range in size from 0.6 to 5 
cm ( 1A to 2 inches) and weather in much lighter shades than the matrix. The 
rocks are generally porphyritic with quartz and/or feldspar phenocrysts. Quartz 
eyes may commonly occur on weathered surfaces and average 2 to 3 mm in di 
ameter. Feldspar phenocrysts average about l to 2 mm. These rocks are well
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TABLE 2 CHEMICAL ANALYSES OF MAFIC TO INTERMEDIATE AND FEL 
SIC TO INTERMEDIATE METAVOLCANICS.

(Values in weight percent)

Sample Number 12 345

SiO2 51.30 59.20 50.30 65.60 61.80
A1 2 O 3 15.10 16.40 15.40 14.40 19.10
Fe2 O 3 1.18 1.10 1.21 1.62 2.36
FeO 9.74 5.11 11.60 3.57 3.00
MgO 3.90 5.03 6.05 2.83 .86
CaO 7.70 8.60 7.08 3.69 5.51
Na2 O 2.62 .11 3.51 3.40 3.51
K2 O .05 .02 .05 1.86 1.45
TiO2 1.30 .64 1.66 .62 .35
P 2 O S .11 .17 .17 .13 .18
S .02 .01 .18 .11 .03
MnO .23 .16 .22 .10 .10
CO2 3.36 .36 .10 .15 .11
HjO"1" 3.17 2.52 2.86 1.72 .86
H 2 O' .61 .39 .53 .65 .28

Total 100.39 99.43 100.92 100.45 99.50 

S.G. 2.74 2.91 2.96 2.72 2.80

Sample No. l Pillowed high alumina tholeiitic basalt, 480 m (1,580 feet) north of
Godin Lake along the west boundary of Riggs Township. 

Sample No.2 Massive high alumina tholeiitic-andesite, l 450 m (4,750 feet) east of
the narrows at McKewen Lake. 

Sample No.3 Massive calc-alkaline basalt, l 200 m (4,000 feet) west of Little Brothers
Lake.

Sample No.4 Calc-alkaline dacitic lapilli, and crystal tuff, southwest end of Burns Lake. 
Sample No.5 Calc-alkaline andesitic crystal tuff, 180 m (600 feet) west and 90 m (300

feet) south of the northeast corner of West Township.

foliated and layering may be present where there are fragments of larger size.
The felsic to intermediate belt along the northern boundary of the map-area 

comprises mostly breccia, tuff-breccia, lapilli-tuff, and crystal tuff, with minor 
massive and pillowed flows. Tuff-breccia (Photo 4) consist of up to 70 percent of 
lapilli, bombs, and blocks of fine-grained felsic volcanics, mafic volcanics, and 
quartz-feldspar porphyry set in a fine-grained matrix of crystal tuff of felsic to 
intermediate composition. The tuff-breccia is medium grey to greenish grey on 
fresh surface and weathers light grey, light buff, or tan. The breccia with mafic 
fragments, 1.6 km (l mile) north of McKewen Lake, weathers in darker shades. 
A large outcrop 450 m (1,500 feet) south of the west end of McKee Lake in West 
Township consists of large fragments of chert and magnetite iron formation, 
ranging in size from 2 to 30 cm (0.8 to 12 inches). The fragments weather slightly 
in relief and are generally coarser grained than the matrix. Large fragments are 
difficult to recognize on fresh surfaces because of stretching. Smaller frag-

13



Riggs and West Townships

3ij *tti * v - - - 
 .;*J*t f* "IM^v'^Tj,*^ ""-^
S&,.. *^- ;fs:^ 5*.-'^^* -;r:".:^:.-*r 4'- .^'vt.i'iKWifV^S'!,,* '**. '* r-

ODM9772

Photo 4-Felsic to intermediate breccia and tuff-breccia along a northwest-trending lumber road 
in the northeastern part of West Township.

ments appear as streaks of light grey or yellowish grey in the grey groundmass. 
The fragments may range from 0.8 to 90 cm (Vz to 36 inches) in length but have 
an average size of 10 to 15 cm (4 to 6 inches), and 0.6 to 7.5 cm 0/2 to 3 inches) in 
width. The fragments are generally subrounded and stretched into oval or pear 
shapes but angular fragments have been observed.

The tuff-breccia units are generally interbedded with lapilli-tuff and crystal 
tuff. The size of fragments in the lapilli-tuff average 3.8 cm (l Vz inches) set in a 
fine-grained tuffaceous matrix.

Intermediate to felsic, massive to foliated metavolcanics are found in the 
northeastern part of West Township and west-central part of Riggs Township. 
The massive varieties in Riggs Township are fine grained to aphanitic, thinly la 
minated, dark grey on fresh surface and weather in light buff shades. The felsic 
to intermediate metavolcanics (see Table 2, dacite) in the northeastern part of 
West Township are massive and pillowed. These pillows are differentiated from 
mafic pillows by lighter fresh surfaces and weathering colours and superior hard 
ness. The pillowed flows are interbedded with felsic tuff-breccia. The rock is gen 
erally fine grained, dark brownish grey on fresh surfaces and white and light buff 
on weathered surfaces. The pillows are generally bun-shaped, less than 0.3 m (l 
foot) in length and 15 to 20 cm (6.6 to 8 inches) in width with selvages rarely 
thicker than 0.6 cm ( 1A inch). The cores of the pillows are commonly much paler 
in colour than the borders. The tops are rarely indicated.

The pyroclastic rocks are composed of variable proportions of highly altered 
albite-oligoclase feldspar, quartz, biotite, clinozoisite, carbonate, and minor 
chlorite and hornblende. Magnetite, pyrite, sphene, and rutile are common ac-
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cessory minerals. The mineral composition of the intermediate to felsic metavol- 
canics indicates that these rocks are greenschist to almandine-amphibolite meta 
morphic equivalents of dacite and rhyodacite. The fragments and groundmass 
are made up of the same component minerals. The felsic to intermediate tuffs 
generally contain quartz, and/or plagioclase crystal fragments set in a micro 
crystalline matrix of quartz and feldspar. Well developed foliation is defined by 
alignment of flaky and platy minerals such as biotite, hornblende, epidote, and 
chlorite. The flaky minerals are generally bent around quartz and feldspar crys 
tal fragments and impart pseudoporphyritic texture to the rock. Where crystal 
fragments are crushed they form small lenses ("eyes") aligned parallel to the fol 
iation. Quartz and feldspar crystal fragments are sharp and angular, and invari 
ably have irregular embayments on their outer edges indicating the pyroclastic 
nature of the tuffaceous rocks. Embayments on the outer edges of the quartz 
grains of the groundmass may be due to resorption of parts of the grains before 
consolidation.

Very little mineralization is associated with these felsic to intermediate me- 
tavolcanics. Except for a few shear zones with auriferous quartz veins along Dog 
River and disseminated pyrite, no other mineralization was observed.

Detrital Metasediments

Metasediments constitute a minor proportion of the metavolcanic-metasedi- 
ment sequence in the map-area and are essentially volcanogenic in nature, de 
rived from local reworking of pyroclastic material. Only one mappable unit of 
metasediments about 300 m (1,000 feet) thick occurs north of Gutelius in Riggs 
Township. This unit grades to the west into mafic to intermediate metavolcanics 
(amphibolites and pyroclastic rocks). The metasediments are more quartzose in 
the northeastern part of Riggs Township, and northwestern West Township, 
where it is truncated by the Meath Lake Fault. The best developed outcrops are 
along the shoreline of Lochalsh River north of the Canadian Pacific Railway 
track at Gutelius, where fine-grained, thin bedded, grey argillite is interbedded 
with metagreywacke and quartz sandstones showing graded and cross lamina 
tions. The top indicated by these structures is to the south. The greywacke and 
quartz sandstones occur in 0.3 to 1.8 m (l to 6 feet) thick beds.

Thin argillite and greywacke interbeds occur locally within the mafic to in 
termediate metavolcanic belt and are difficult to delineate along their length ow 
ing to rapid gradation to mafic tuffs and amphibolites. Beds of conglomerate 20 
to 30 cm (8 to 12 inches) interbedded with beds of greywacke and chert laminae 
occur on an outcrop 630 m (2,100 feet) east of the west boundary of West Town 
ship and 45 m (150 feet) south of the power line. The pebbles are reworked vol 
canic fragments of felsic to intermediate composition, generally small 5 to 7.5 cm 
(2 to 3 inches) long. The rock is medium to coarse grained and weathers in pale 
yellowish brown to buff colours.

In thin section, the metasediments, at and east of Gutelius, consist primarily 
of subangular to subrounded quartz, slightly altered twinned albite grains, biot 
ite, muscovite, sericite, and hornblende. Amphibole, chlorite, and albite-oligoc- 
lase feldspar are the most prominent minerals 0.4 km ( 1A mile) west of Gutelius,
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and the rock is indistinguishable from mafic amphibolite. Magnetite, sphene, 
apatite, and green pleochroic epidote occur as accessory minerals.

METAMORPHOSED FELSIC INTRUSIVE ROCKS

Thin sheets, dikes, and irregular bodies of massive to foliated feldspar por 
phyry, quartz-feldspar porphyry, and felsite occur throughout the metavolcanic 
belt but are most abundant in northeast and west-central parts of West Town 
ship and the east central part of Riggs Township. The porphyries are difficult to 
distinguish in the field from the felsic crystal tuff in absence of crosscutting rela 
tionships. These intrusive rocks vary in colour from pale yellowish to light grey 
and are characterized by the presence of medium-grained euhedral to subhedral 
white phenocrysts of plagioclase in pale yellow to light grey fine-grained to 
aphanitic felsic groundmass and weather white, light grey, or pale brown.

Dikes and sills of feldspar porphyry are common in this group. Plagioclase 
phenocrysts constitute up to 25 percent of the rock. In the quartz-feldspar por 
phyries, plagioclase phenocrysts are present and scattered subhedral pheno 
crysts of medium-grained bluish quartz are commonly visible on weathered sur 
face.

In a few outcrops on the west shore of Dog Lake north of the transmission 
line in Riggs Township, aphanitic almost glassy textured, foliated, brownish 
weathering, pale yellowish felsite dikes cut the feldspar porphyries. The felsite 
dikes and sheets are closely associated with the porphyry intrusive rocks, and 
are late phases of intrusion of the same complex.

Feldspar porphyry dikes and sheets which cut the late granodiorite-tron- 
dhjemite intrusive rocks were also observed in the area but these intrusive rocks 
differ from the ones described above in colour, texture, and mode of occurrence 
of plagioclase phenocrysts (see descriptions later in text). Except for these differ 
ences, it is almost impossible to differentiate the two porphyries as the crosscut 
ting relationship between the two porphyries is generally not seen. It appears, 
therefore, that there are at least two ages of feldspar porphyry intrusions (see 
"Harcourt Lake Stock").

Most occurrences of the porphyries are in the form of narrow sills and dikes, 
a few cm to l m (a few inches to 3 feet) in width, which show only local discor 
dance. The margins of such narrow sheets are slightly finer grained and gener 
ally chilled edges are lacking. Two large feldspar porphyry masses are exposed 
along the east and west shore of Dog Lake, north and south of the transmission 
line in Riggs Township. The intrusive mass along the transmission line is 
roughly lens-shaped with an estimated maximum thickness of about 800 m (2,- 
600 feet), splitting into thinner dikes and apophyses on the eastern side. The 
porphyry is massive, homogeneous, pale yellow to pale grey, weathering white, 
light pink or buff, and composed of 10 to 15 percent euhedral plagioclase pheno 
crysts, 5 to 10 percent quartz phenocrysts, both varying in size between l and 3 
mm, set in a fine-grained quartz and feldspar matrix. The feldspar porphyry ex 
posures along the west shore of Dog Lake 0.4 km (V4 mile) south of the mouth of 
Lochalsh Bay and the outcrops on the island 0.8 km 0/2 mile) southeast of the 
mouth of Lochalsh Bay form a porphyry sheet with a width of 150 to 180 m (500 
to 600 feet). These rocks are submassive to foliated, light greenish to pale yellow-
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TABLE 3 CHEMICAL ANALYSES OF FELSIC INTRUSIVE ROCKS.

(Values in weight percent) 

Sample Number l

SiO2
A1 2 03
Fe2 0 3
FeO
MgO
CaO
Na2 O
K 2 O
TiO 2
P 2 0 5
S
MnO
CO2

Total 

S.G.

68.20
17.40

1.39
1.06

.97
2.04
5.24
1.91
.34
.11
.02
.04
.65
.76
.30

100.43

2.67

69.80
17.20

.77

.57

.60
2.51
5.37
1.98

.19

.06

.02

.03

.10

.22

.24

99.66

2.66

69.80
16.00

1.18
.81
.59
.75

5.51
4.27

.18

.04

.02

.03

.09

.34

99.61

2.58

68.90
17.40

.85

.57

.28
1.48
5.51
3.91

.14

.07

.02

.04

.06

.09

.34

99.66

2.60

Sample No.l Pretectonic feldspar porphyry (granodiorite), west shore of Dog Lake, 
west-central Riggs Township.

Sample No.2 Biotite trondhjemite, Ash Lake Pluton, southwest part of West Town 
ship.

Sample No.3 Hornblende-albite granodiorite, Harcourt Lake Stock, 1.2 km ( 34 mile) 
east of the east end of McKewen Lake.

Sample No.4 Hornblende granodiorite, Lochalsh Bay Stock, 180 m (600 feet) west 
of the west end of Lochalsh Bay.

ish, weathering white, buff or pink and consist of 20 to 25 percent euhedral to su 
bhedral plagioclase phenocrysts set in a fine-grained quartz, feldspar, sericite, 
muscovite matrix. Angular to subangular, 2.5 to 5 cm (l to 2 inches) long xenol- 
iths of mafic metavolcanics were occasionally found in both of the porphyries de 
scribed above.

The feldspar porphyry masses in the west-central region of West Township 
occur as 30 to 90 m (100 to 300 feet) wide irregular masses; these porphyries are 
similar to the massive porphyry on Dog Lake described above.

In thin section, the feldspar porphyries consist of euhedral to subhedral, 
twinned, commonly zoned, albite and sericitized potassic feldspar phenocrysts in 
a fine-grained groundmass of quartz, plagioclase, accessory muscovite, chlorite, 
pyrite, and secondary epidote, clinozoisite, carbonate, and sericite. Quartz-felds 
par porphyries are essentially similar in composition to feldspar porphyries, but 
contain subhedral to euhedral, medium-grained quartz and a lesser amount of 
zoned euhedral albite phenocrysts. The margins of both the quartz and albite 
plagioclase are corroded by the matrix. Commonly the zoned plagioclase pheno 
crysts are extensively replaced along the inner layers by fine-grained aggregates 
of clinozoisite and carbonate. The chemical composition of these porphyries cor 
respond to that of granodiorite (Table 3).
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No mineralization except disseminated specks of pyrite was found in the 
porphyries. Known auriferous quartz veins occur in shear zones in mafic to inter 
mediate metavolcanics north of the porphyry masses in the west-central region 
of Riggs Township. Thirty cm to 20 m (l to 100 feet) thick feldspar porphyry 
dikes occur in the same shear zones. The shear zones may have been localized by 
the disposition of the porphyry dikes.

MAFIC INTRUSIVE ROCKS

A small sickle-shaped stock and a few dikes of regionally metamorphosed 
diorite and gabbro occur in the Albert Lake-Emily Bay region of Riggs Town 
ship. The intrusive relationships are apparent in a few places, e.g., in the pil 
lowed and massive metavolcanics 1000 m (3,300 feet) from the mouth of Emily 
Bay along the south shore; in the early feldspar porphyry intrusive on a point 
800 m (2,600 feet) from the mouth of Emily Bay along the north shore, and in 
mafic metavolcanics in the bay north of Emily Bay. The intrusive relationship of 
the stock intruded by younger granitic rocks around Albert Lake is not clearly 
defined, and part of this gabbro may be in reality coarse-grained mafic volcanic 
flows.

The early mafic intrusive rocks are dark grey to green, medium to coarse 
grained, equigranular, subporphyritic or ophitic textured and weather light 
green to grey-green with rough, knotty surfaces. Dark green amphiboles, felds 
par, a few fine-grained quartz grains and disseminated pyrite are recognizable on 
weathered surfaces. The amphibole generally constitutes more than 40 percent 
of the rock, and may be as high as 65 percent of the rock. The gabbro and diorite 
are generally massive to poorly foliated adjacent to granitic contact. The plagioc 
lase in the dike that cuts across the peninsula south of Emily Bay is greenish 
and saussuritized.

The sickle-shaped gabbro-diorite mass between Albert Lake and Little 
Brothers Creek consists of pale to dark green coarse-grained (l to 8 mm)horn- 
blendic or actinolitic to tremolitic amphibole commonly arranged in radial form 
and varying from 40 to 65 percent; highly saussuritized plagioclase now of albitic 
composition, 30 to 55 percent; minor sericitized potassic feldspar; fine-grained 
quartz, generally less than 5 percent; and epidote, clinozoisite, hematite, and 
chlorite. The gabbro northwest of Albert Lake differs as the contact of tron- 
dhjemite-feldspar porphyry intrusive masses of the Albert Lake is approached. 
The gabbro in the vicinity of the porphyry contact is a dark green, subfoliated 
amphibole-rich rock. It is a massive, medium- to coarse-grained, subophitic to 
equigranular gabbro containing relict pyroxene (augite) 300 to 600 m (1,000 to 2,- 
000 feet) away from the contact. Rocks nearer the contacts also contain quartz, 
carbonate apatite, magnetite, and sericite in addition to amphibole, plagioclase, 
and epidote minerals. The diorite-gabbro dike which crosses Emily Bay consists 
essentially of the same minerals but contains more than 8 percent quartz some 
of which may be secondary.

A part of a gabbroic stock occurs north of Old Cabin Lake in west-central 
Riggs Township. The stock extends westward into Jacobson Township for about 
3 km (2 miles) (Bruce 1940). This gabbro is a massive, equigranular to ophitic,
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medium-grained rock that weathers whitish green and is greenish grey on fresh 
surface. In thin section it consists of up to 50 percent medium- to fine-grained 
clusters of hornblende-actinolite, 40 to 50 percent plagioclase of albitic composi 
tion, minor quartz, and sphene. Relict textures of pyroxene (augite), altered to 
amphibole, is well preserved. Carbonate (calcite and siderite), chlorite, and he 
matite occur as secondary minerals.

Disseminated pyrite is the only mineralization seen in these early mafic in 
trusive rocks.

FELSIC INTRUSIVE ROCKS

Syntectonic Plutons

A tongue of a large syntectonic pluton that lies northwest and north of Riggs 
Township extends into the northwestern part of the map-area, and is exposed 
along the south shore of Wabatongushi Lake and in the railway cut west of the 
Lochalsh Station. The tongue in the map-area consists of biotite trondhjemite, 
hornblende trondhjemite, hybrid granodiorite, and migmatite. Gneissic migma 
tite and hybrid rocks are associated with the trondhjemite-metavolcanic contact.

These trondhjemite rocks are medium to coarse grained, massive to gneissic, 
grey to white on fresh surface, and weather white to pink. Mineralogically the 
rock consists of quartz and altered albitic plagioclase. Biotite is the predominant 
mafic mineral and its content in the rock varies between 5 and 15 percent. At a 
few places well developed biotite flakes envelop lenses of quartz and feldspar 
showing an augen structure.

A few outcrops along the south shore of Wabatongushi Lake are poorly to 
well banded lit-par-lit migmatite and trondhjemite gneisses. The alternating 
quartz-feldspar and amphibole-rich bands vary between 0.6 and 2.7 cm ( 1A to l V2 
inches) in thickness. The neosome (Mehnert 1970) comprises 45 to 65 percent of 
the rock. Sills and veins of white weathering, medium- to coarse-grained, mas 
sive, granodiorite to trondhjemite, varying from several cm to l m (a few inches 
to 3 feet) thick, intrude the migmatite generally parallel to banding, but at 
places show a discordant relationship with the banding. A gradational contact, 
from mafic amphibolite through a zone of migmatite into trondhjemite gneisses, 
is exposed between the railway cut and the south end of the Wabatongushi 
Lake. Amphibolite xenoliths, several to 25 cm (a few inches to 10 inches) long 
were observed along the southwest shore of Wabatongushi Lake.

Posttectonic Plutons

About one third of the map-area is underlain by posttectonic felsic intrusive 
rocks. Included in this group is a pluton and three stocks of biotite trondhjemite, 
hornblende trondhjemite, porphyritic to equigranular hornblende granodiorite, 
hornblende syenite, hybrid quartz diorite, migmatite, feldspar porphyry, and
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dikes of pegmatite and aplite. Rocks of this group underlie central, southeastern, 
and north-central parts of West Township; an area west of Lochalsh Bay and 
the south-central region around Albert Lake in Riggs Township. For ease of de 
scription these intrusive masses have been designated as the Ash Lake Pluton, 
Harcourt Lake Stock, Lochalsh Bay Stock and Albert Lake Stock.

ASH LAKE PLUTON

A large mass of biotite and biotite-homblende trondhjemite to granodiorite 
has intruded the metavolcanic belt between McKewen Lake and the eastern 
boundary of West Township. The pluton extends east and southeast into Stover 
and Marsh Townships where it underlies a much larger area and has been 
named the Ash Lake Pluton (Bennett et al. 1972). The Ash Lake Pluton within 
the map-area is megascopically uniform in texture and composition. The typical 
rock is pink on fresh surface, pinkish white to white on weathered surface, mas 
sive to weakly foliated, medium to coarse grained, equigranular,rarely subpor- 
phyritic, consisting of 85 to 95 percent quartz and feldspar mixed with 5 to 15 
percent mafic minerals. Biotite is the most predominant mafic mineral, but 
hornblende predominates locally over biotite. Inclusions of mafic volcanics are 
rare, but the contamination of granitic intrusive rock by the mafic metavolcanics 
has produced impure quartz diorite at a few places along the contact.

Chemical analysis of one sample indicates that the typical rock is a tron 
dhjemite (Table 3). In thin section the essential minerals are quartz, albite, 
oligoclase, microcline, biotite, and some hornblende. Epidote and sphene are im 
portant accessory minerals with minor zoisite, sericite,zircon, and magnetite. 
The plagioclase and microcline grains are euhedral to subhedral, medium to 
coarse grained, twinned and commonly zoned. The quartz grains are anhedral 
and fill the spaces between the feldspar grains. The plagioclase grains are mostly 
altered along the cleavage planes into minute flakes of sericite. Microcline is gen 
erally unaltered, and may be perthitic. Biotite occurs as large flakes, sphene as 
euhedral rhombic crystals, and hornblende, epidote, and zoisite all are anhedral. 
The rocks near the diabase intrusive dikes are pink to red and rich in potassic 
feldspar, probably due to fenetization along the dike contact.

The outcrops on the shoreline of Dog Lake 0.8 km (Vz mile) and 1.6 km (l 
mile) east of the intersection of Highway 651 and the railway tracks are hybrid 
quartz diorite. A typical rock of this unit is medium to coarse grained, light grey 
weathering but light green on fresh surface and is hybrid quartz diorite. Amphi 
bole varying between 30 and 50 percent is the main mafic mineral and occurs in 
large 5 mm to 2 cm patches surrounded by plagioclase laths. A few milky or blue 
quartz grains are visible on weathered surface. The quartz diorite on the south 
shore of Dog Lake contains 2.5 to 20 cm (l to 8 inches) long mafic metavolcanic 
xenoliths. Along the northern end of the shoreline it is almost an amphibolite. 
The contact between quartz diorite and amphibolite at this point is gradational. 
In thin section the rock consists of clots of anhedral to subhedral hornblende, ac 
tinolite, and chlorite, and interstitial saussuritized plagioclase (An20), quartz, and 
epidote, with accessory sphene, ilmenite, leucoxene, clinozoisite, sericite, carbo 
nate, and pyrite. Grain boundaries in foliated and sheared rocks are granulated,
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and grains fractured and rewelded. The diorite phases appear to have developed 
locally by contamination and complete assimilation of amphibolite by the tron 
dhjemite.

ALBERT LAKE STOCK

The Albert Lake Stock in Riggs Township underlies the basin of Albert 
Lake, is oval in shape and 2650 m (8,700 feet) long and 2350 m (7,700 feet) wide 
in the centre. A typical rock is medium-grained, massive to subfoliated, equi 
granular biotite trondhjemite to granodiorite. It weathers pale grey to white and 
is light pink on fresh surface. Small books of brown and green biotite, 2 to 3 mm 
long, are readily visible on fresh surface. The feldspar on fresh surfaces is gener 
ally white to pale grey and rarely pink. Rounded grains of quartz l to 3 mm, are 
abundant on weathered surface. In thin section the Albert Lake Stock is com 
posed of 60 percent oligoclase, 5 to 10 percent potassic feldspar (microcline), 10 to 
15 percent quartz, and 5 to 10 percent biotite. Hornblende, chlorite, sphene, seri 
cite, and epidote are present in minor amounts. Crystals of plagioclase are gener 
ally altered, but a few zoned crystals consist of a core made up almost entirely of 
secondary minerals surrounded by clear rims.

The Albert Lake trondhjemite is surrounded by medium grey weathering, 
dark grey feldspar and quartz-feldspar porphyry. These porphyries are massive, 
and are characterized by the presence of medium- to coarse-grained euhedral to 
subhedral phenocrysts of plagioclase in dark grey fine-grained to aphanitic felsic 
groundmass. No crosscutting relationship was seen between this porphyry and 
the biotite trondhjemite in the Albert Lake area, but dikes of similar porphyry 
cut the Ash Lake Pluton in eastern parts of West Township. The distribution of 
outcrops of feldspar porphyry and quartz-feldspar porphyry in the Albert Lake 
area suggests that the porphyry, which is up to 600 m (2,000 feet) thick, forms a 
border phase of the trondhjemite-granodiorite intrusive. Small isolated tongues 
and sheets of this younger feldspar porphyry (see section on Metamorphosed 
Felsic Intrusive Rocks) up to 120 m (400 feet) thick also intrude the metavol- 
canic-metagabbro country rocks.

The feldspar phenocrysts in the feldspar porphyry constitute up to 25 per 
cent of the rock. Scattered phenocrysts of quartz in addition to plagioclase phe 
nocrysts are present in the quartz-feldspar porphyry. In thin section the feldspar 
porphyry is composed of euhedral to subhedral, unaltered, phenocrysts of albite 
and microcline in a groundmass of plagioclase, quartz, hornblende, epidote, and 
secondary carbonate, sericite, and tremolite. A few high calcic crystals have been 
altered to albite with carbonate rims. The quartz-feldspar porphyry contains 
medium-grained anhedral quartz phenocrysts which are generally smaller than 
feldspar phenocrysts. The groundmass is similar to feldspar porphyries.

Another small mass of trondhjemite-granodiorite and feldspar porphyry ex 
tends across Emily Bay just north of the south boundary of Riggs Township. 
The intrusive is approximately 350 m (1,200 feet) thick at the centre and gradu 
ally narrows 120 m (400 feet) at the south boundary of Riggs Township. The in 
trusive forms a steep, almost vertical face of a hill rising from the north shore of 
Emily Bay, and does not extend far beyond the crest of the ridge. South of the
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bay, the intrusive occurs in small hills and ridges 23 to 45 m (75 to 150 feet) high 
separated by narrow swampy valleys.

A typical rock of this mass is pink to grey weathering, light greenish grey to 
dark grey, medium-grained porphyritic to equigranular in texture. The intrusive 
south of the bay is mostly porphyritic except along the shoreline. The porphyri 
tic and equigranular phases cannot be delineated because of rapid and irregular 
textural changes. Equigranular phases, however, appear to occur only near the 
shoreline. The plagioclase phenocrysts are subhedral to anhedral set in a me 
dium- to fine-grained groundmass of quartz, plagioclase, chlorite, and amphibole. 
In thin section the plagioclase phenocrysts make up to 40 percent of the rock, 
and are subhedral, blocky, and highly altered. Interstitial quartz is generally fine 
grained. The remaining groundmass is made up of fine-grained quartz, feldspar, 
actinolite, and chlorite. Sphene, ilmenite, and minor biotite occur as accessory 
minerals; sericite, epidote, tremolite, and zoisite are common secondary miner 
als.

The feldspar porphyries of the Emily Bay and Albert Lake area are textur- 
ally similar. Both form border phases of trondhjemite masses. The only differ 
ences lie in the relative proportion of feldspar phenocrysts, grain size, and 
intensity of alteration. The textural and compositional similarities and their 
mode of occurrence suggest that they are of related origin associated with post 
tectonic granitic intrusion. Dark to light grey medium-grained feldspar por 
phyry dikes cutting Ash Lake Pluton are also similar to the porphyries described 
above and are probably of related origin.

It should be noted, however, that the pretectonic (see earlier section) and 
posttectonic porphyries described above are difficult to distinguish from each 
other in isolated outcrops and in absence of crosscutting relationship. The two 
porphyries, however, generally differ in texture, colour, and association. The 
pretectonic porphyries are generally white to pale yellow, subfoliated, medium 
grained with euhedral to subhedral, zoned and altered plagioclase crystals, 
whereas the posttectonic porphyries are generally massive, dark grey, medium 
grained, with medium- to coarse-grained, subhedral to anhedral unaltered pla 
gioclase and microcline phenocrysts. The crosscutting relationship between the 
two types of porphyry dikes was seen north of the narrows along the west shore 
of McKewen Lake and are described later in the report.

LOCHALSH BAY STOCK

A leucocratic granodiorite stock, called the Lochalsh Bay Stock, 3540 m (11,- 
600 feet) long, 2250 m (7,400 feet), wide underlies the western part of Lochalsh 
Bay basin in Riggs Township. It is exposed north and west of Lochalsh Bay in 
railway cuts, at places on the north and west shores of the bay, and on the north 
and east slopes of Manitou Mountain. The rock is very massive, coarse grained 
and has a light pink weathering surface and deep pink fresh surface. For the 
most part, the stock is porphyritic, although equigranular phases are present. 
The granodiorite porphyry contains euhedral, twinned phenocrysts of microcline 
and orthoclase in a medium- to fine-grained feldspar-quartz groundmass. The 
phenocrysts vary in size from 0.6 to 5 cm ( 1A to 2 inches) with an average size of
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1.2 cm (Vz inch). Anhedral quartz phenocrysts are also present in a few outcrops, 
but generally quartz occurs as interstitial grains, and is not visible on fresh or 
weathered surfaces. Therefore, in some outcrops, the rock appears to be syenitic. 
Hornblende is the predominant mafic mineral, and constitutes up to 5 percent of 
the rock. In thin section the rock appears very fresh and consists of phenocrysts 
of microcline, perthite with albite inclusions, and orthoclase set in a medium- to 
coarse-grained matrix of plagioclase (albite-oligoclase), quartz, and orthoclase. 
The quartz content varies between 4 and 12 percent. Sphene, zircon, magnetite, 
and hornblende occur as primary accessory minerals; epidote and zoisite occur as 
secondary minerals. The ratio between potassic feldspar to total feldspar varies 
between Vs to %-The rock, therefore, depending on quartz percentage, is composi- 
tionally granodiorite to syenodiorite according to the Ontario Division of Mines 
classification (Ayres 1972) (Table 3). It appears that the rocks along the border 
contain less quartz than rocks in the centre of the stock. Syenodiorite may, 
therefore, form a border phase of the intrusive, but sampling was insufficient to 
confirm this.

HARCOURT LAKE STOCK

The third intrusive mass, called the Harcourt Lake Stock (Riley 1971), oc 
curs along the northern boundary of West Township and in the southern parts 
of Meath Township. The Harcourt Lake Stock is an elliptical intrusive mass of 
granodiorite-syenite-syenodiorite. The stock is approximately 5 km (3 miles) 
long and 2Vz km (IVz miles) wide, and is exposed in a series of hummocky ridges 
separated by low swampy ground.

A typical hand specimen is massive, medium-grained, rarely porphyritic, 
light pink weathering, pink to grey albite granodiorite to syenodiorite (Table 3). 
Hornblende is the predominant mafic mineral but biotite occurs locally in the 
centre of the stock.

In thin section a typical sample consists of 15 to 35 percent anhedral to su 
bhedral potassic feldspar crystals (microcline, minor orthoclase), 15 to 30 percent 
plagioclase feldspar (albite, oligoclase, and perthite), 5 to 15 percent anhedral in 
terstitial quartz, and 5 to 10 percent hornblende-actinolite. Sphene, magnetite, 
ilmenite, and epidote occur as accessory minerals. The feldspars are generally al 
tered and turbid. The quartz is more abundant towards the core of the intrusive 
mass. It appears, therefore, that the syenitic and syenodioritic rocks are local 
border facies of the central granodiorite core.

Cutting both the gneissic syntectonic and massive posttectonic (Ash Lake 
Pluton) granitic rocks are sheets and dikes of leucocratic pegmatite, aplite, and 
feldspar porphyry. These intrusive sheets vary in thickness from a fraction of a 
cm to at least 5 m (15 feet). The mafic content of these rocks is generally less 
than 3 percent. The most interesting and conspicuous dikes are those of feldspar 
porphyry. These dikes, generally less than 2Vz m (8 feet) thick, are massive, me 
dium grained, and porphyritic and vary in colour from light grey to dark grey. 
Their mineralogical composition is similar to the porphyries previously described 
in the section on "Metamorphosed Felsic Intrusive Rocks." Light grey porphyri 
tic dikes weather white or pinkish white, and are difficult to distinguish from 
pretectonic porphyries in the absence of crosscutting relationships. Definite
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Photo 5-A feldspar porphyry dike cutting biotite trondhjemite of the Ash Lake Pluton on a small 
peninsula along the northwest shore of Dog Lake, southwest of Missanabie in West 
Township. Both rocks are posttectonic.

crosscutting relationships of the porphyries, early mafic intrusives, and granitic 
intrusives are seen in three outcrops.

1) On a small island 0.8 km (Vz mile) south of the mouth of Emily Bay along 
the north shore of the bay, a medium-grained diorite dike that has intruded 
mafic metavolcanics is cut by a 0.9 to 1.2 m (3 to 4 feet) thick feldspar porphyry 
dike that contains up to 30 percent plagioclase phenocryst^. The two rock types, 
in turn, are intruded by a porphyritic diabase dike.

2) On a small peninsula on the north shore of Dog Lake, 1.2 km ( 3A mile) 
southwest of the town of Missanabie, a 45 cm (18 inches) thick, light grey weath 
ering feldspar porphyry cuts the biotite trondhjemite of the Ash Lake Pluton 
(Photo 5). This porphyry is medium grey on fresh surface and contains 25 to 30 
percent euhedral plagioclase crystals in fine-grained to aphanitic groundmass 
and contains a few xenoliths of trondhjemite.

3) On the west shore 150 m (500 feet) north of the narrows on McKewen 
Lake, a series of outcrops of mafic metavolcanics have been intruded by thin 
dikes of different ages and composition. A gabbroic dike, l m (3 feet) thick cuts a 
white weathering feldspar porphyry dike. This porphyry dike is similar in all re 
spects to the feldspar porphyries on Dog Lake, which are characterized by 10 to 
15 percent subhedral to euhedral feldspar phenocrysts. Farther northwards 
along the shoreline a similar feldspar porphyry dike is cut by another
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light weathering, medium grey, massive leucocratic feldspar porphyry dike with 
up to 30 percent medium-grained, euhedral feldspar phenocrysts. It is definite, 
therefore, that there are two different ages of porphyries: 1) predating the early 
mafic intrusive rocks and characterized by light colour and 10 to 15 percent eu 
hedral to subhedral plagioclase crystals and 2) synchronous or postdating the 
late trondhjemite intrusions and characterized by a light grey to dark grey col 
our and 25 to 30 percent euhedral plagioclase crystals.

SYENITE AND LAMPROPHYRE DIKES

Thin sheets, veins, and dikes of syenite, syenite containing lamprophyre 
fragments, lamprophyres, and lamprophyres containing syenite fragments cut 
most of the rock types described thus far, and these sheets in turn are cut by dia 
base dikes. These intrusives are most common in the northeastern part of West 
Township and in the McKewen Lake area. They occur in close relationship with 
the syenite phases of granitic intrusive rocks. Because of these relationships it is 
believed by the author that the lamprophyre, syenite, and syenite-breccia intru 
sions are the last phases of the Early Precambrian intrusive rocks in the map- 
area that predate the Middle to Late Precambrian diabase dikes.

The main body of the lamprophyre occurs in the northeastern part of West 
Township, just south of McKee Lake. This area is heavily covered by glacial 
drift, and the exact relationship of the lamprophyre body with Harcourt Lake 
Stock was not directly observed. About ten outcrops and numerous large angular 
boulders indicate a lamprophyre body of about 1.2 km ( 3A mile) long and 180 m 
(600 feet) wide with a northwest trend. In other areas the lamprophyre occurs as 
thin dikes, several cm to l m (a few inches to 3 feet) in thickness. The lampro 
phyre is a melanocratic, medium-grained, subporphyritic, massive to subfoliat- 
ed, dark greenish grey rock and consists predominantly of biotite, hornblende, 
and plagioclase. The biotite and plagioclase crystals generally occur as pheno 
crysts in biotite lamprophyres. Lamprophyre in the northeastern part of West 
Township contains white weathering stringers, 0.5 mm to 5 mm long and up to l 
mm thick. These stringers, rich in feldspar, are generally parallel in a northwest 
direction.

Microscopically the lamprophyres consist of biotite, hornblende-actinolite, 
plagioclase (andesine), chlorite, and lesser amounts of carbonate, sericite, potas 
sic feldspar, and albite. White weathering seams are rich in plagioclase feldspar. 
Biotite, hornblende, and plagioclase grains occur as medium- to coarse-grained, 
euhedral to subhedral phenocrysts in a medium- to fine-grained groundmass of 
plagioclase, hornblende, chlorite, and carbonate. The equigranular varieties con 
tain euhedral to subhedral crystals of hornblende, plagioclase, biotite, and anhe 
dral fibrous grains of chlorite, actinolite, carbonate, and potassic feldspar. Horn 
blende grains are generally surrounded by chlorite or actinolite rims.

A medium grey lamprophyre rich in feldspar and biotite is exposed 280 m 
(925 feet) south of McKee Lake and 75 m (250 feet) west of the east boundary of 
West Township and contains inclusions of angular fragments of dark brownish 
grey biotite lamprophyre. Irregular patches of medium- to fine-grained syenite 
within the inclusions of biotite lamprophyre fragments in hornblende lampro-
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phyre were also observed in the same area. Many large angular boulders of horn 
blende syenodiorite just west of the lamprophyre body contain inclusions of 
biotite-hornblende lamprophyre. These inclusions vary in size from 1.2 to 60 cm 
0/2 inch to 24 inches), with an average size of about 6.2 cm (21A inches). Many of 
these inclusions contain red weathering, fine-grained, syenite patches. Syenite 
veins, up to l cm thick cut the lamprophyres along the lumber road 180 m (600 
feet) west of the south end of McKee Lake.

Several syenite breccia dikes, 0.3 to 1.5 m (l to 5 feet) thick, intrude the 
early mafic intrusive and granitic intrusive rocks along the north and south 
shores of McKewen Lake. The breccia contains abundant angular to subrounded 
fragments which range in size from 0.6 to 25 cm ( 1A to 10 inches), and are of vary 
ing composition. The fragments are generally confined to the centre of the dikes. 
Most common fragments are of coarse-grained mafic metavolcanics and lampro 
phyre but fragments of biotite trondhjemite, feldspar porphyry and mafic pyroc 
lastics were observed in a syenite-breccia dike which cuts biotite trondhjemite 
and mafic metavolcanics along the south shore 300 m (1,000 feet) south of the 
narrows on McKewen Lake.

A 0.6 to 0.9 m (2 to 3 feet) thick porphyritic biotite lamprophyre dike in 
trudes the mafic metavolcanics on the north shore of Dog Lake north of Rabbit 
Island in West Township. This dike contains many subrounded inclusions of 
dark green chlorite-rich mafic metavolcanics. The dike is medium to dark grey, 
massive and contains 10 to 15 percent plagioclase phenocrysts averaging 5 mm 
in length. The biotite and hornblende make up about 50 percent of the rock.

Lamprophyre dikes were not observed anywhere else in the map-area and 
appear to be of more restricted distribution here than in Stover and Brackin 
Townships. Close association and field relationships of lamprophyre and syenite 
veins suggest that the syenite developed from the lamprophyre magma by liquid 
immiscibility as in the Callander Bay area (Ferguson and Currie 1972). This 
syenite melt may have modified a part of the Harcourt Lake Pluton in north 
eastern West Township by hybridization. Small feldspar-rich veins were ob 
served in the Harcourt Lake Pluton near the lamprophyre body in West Town 
ship.

MIDDLE TO LATE PRECAMBRIAN (PROTEROZOIC)

Mafic Intrusive Rocks

DIABASE

Swarms of diabase dikes intrude all the previously described rocks and are 
particularly abundant in the central regions of the map-area. The predominant 
trend of these dikes is between north-northwest and northwest; three dikes 
trend approximately northeast, and one dike in central Riggs Township strikes 
approximately east. The dikes follow joints, fractures, and faults, and are more 
consistent in granitic areas. Most of the dikes are remarkably straight and per-
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sistent. One of the dikes between the west end of Lochalsh Bay and the base of 
Manitou Mountain is truncated and bent because of the intrusion of the olivine 
gabbro plug forming Manitou Mountain. Transverse fractures filled with quartz 
occur at the point of flexure. Most of the dikes are between 18 and 27 m (60 and 
90 feet) wide, but the width ranges from about 10 cm to 60 m (a fraction of a foot 
to over 200 feet). Many dikes have dark grey to brownish grey, aphanitic chilled 
margins, a few to several cm (a fraction of an inch to a few inches) thick, but are 
coarse grained in the centre.

The diabase is typically dark grey on fresh surface and rusty brown on 
weathered surface. Most of the diabase dikes are massive, medium to fine 
grained and display diabasic to gabbroic texture. A few exposures of diabase, e.g., 
south of the power line along the west shore of Dog Lake in Riggs Township and 
on the northwest shore of a bay on Dog Lake south of the Indian reserve are me 
dium to coarse grained with grains up to 10 mm long and are gabbroic in texture. 
Porphyritic diabase is common and appears to be merely a facies of normal dia 
base. Light greenish coloured, altered plagioclase phenocrysts up to 6 cm long 
with an average length of about 2 cm may be dispersed through the dikes and 
commonly form crudely defined layers parallel to the walls of the dike. Porphyri 
tic diabase and nonporphyritic diabase occur in the same dike at different points 
along its length. The porphyritic nature is apparently due to some local condi 
tions during crystallization and is not related to the size of the dikes for both 
large and small dikes show such texture.

A thin section of an unaltered dike rock shows typical diabasic texture with 
lath-shaped masses of labradorite and interstitial clinopyroxene (augite). Quartz 
and graphic intergrowth of quartz and feldspar, generally less than 5 percent are 
present interstitially in both porphyritic and nonporphyritic diabase. The pla 
gioclase phenocrysts of porphyritic diabase dikes are slightly altered and zoned 
andesine-labradorite. Magnetite, ilmenite, pyrite, and apatite are common acces 
sory minerals. Minor alteration of plagioclase laths to sericite along cleavage 
planes, and augite to tremolite-actinolite or hornblende is common. A deep 
orange weathering diabase dike 3380 m (11,090 feet) east of the west boundary 
and 2710 m (8,845 feet) north of the south boundary of the map-area in central 
Riggs Township contains minor amounts of olivine. This dike is deeply weath 
ered into spheroidal boulders.

Alteration of the diabase dikes is common. This alteration is either late mag 
matic or hydrothermal or both. Altered diabase is grey to greenish grey weather 
ing and dark green on fresh surface. Weathered surfaces commonly show stubby 
crystals of black or dark green amphibole set in a matrix of feldspar. Texture 
ranges from diabasic to modified gabbroic texture. The alteration is readily seen 
in the dikes that cut granitic intrusive rocks. The diabase dikes at the narrows 
on McKewen Lake and on the south shore of Dog Lake south of Missanabie con 
tain irregular and rounded patches, 30 to 60 cm (l to 2 feet) in diameter, of me 
dium- to coarse-grained gabbroic pegmatite containing large laths of plagioclase 
and amphibole. Fractures in these dikes are lined by an alteration zone, several 
centimetres ( a few inches) thick, indicated by a distinct red on the weathered 
surface. The alteration, therefore, appears to be closely controlled by fractures in 
the diabase. In thin section, the altered diabase contains secondary amphibole 
(hornblende, actinolite) in a matrix of highly altered plagioclase. Chlorite, epi 
dote, magnetite, and ilmenite occur as minor accessory minerals.
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W.H. Collins and T.T. Quirke (1926) and E. Thomson (1926) subdivided the 
diabase dikes of the Michipicoten greenstone belt into two main groups: the 
older quartz diabase dikes in which feldspars are considerably altered, and the 
younger "olivine diabase' which is much fresher and may or may not contain oli 
vine (Collins et al. 1926). All of the diabase dikes shown on Thomson's map 
(1926) are grouped as younger diabase. Many of them are found to contain mi 
nor amounts of quartz, but only one contains olivine. It appears, therefore, that 
neither the stage of alteration nor the mineralogy could be used as age criteria 
(Riley 1971).

Four K-Ar ages for four diabase dikes, one from the map-area and three 
from north and northeast of the map-area (see "General Geology') are: a) 2,155 
  165 m.y. (quartz diabase); b) 2,120   55 m.y. (altered diabase); c) 1,730 m.y. 
  150 m.y., and d) 1,495 m.y.   125 m.y. (both fresh diabase) (Wanless et al. 
1966, p.69, 70, 74, 75). The radiometric data suggests that there are at least three 
separate ages of emplacement of diabase dikes trending northwest to north- 
northwest (ages a, c, and d). At least some of the northeast-trending dikes (age 
b) were also emplaced at the same time as northwest-striking dikes. The petrog 
raphy of these dated diabase dikes (Wanless 1966) also suggests that the miner 
alogy, state of alteration, or sinuous nature, as suggested by Collins and Quirke 
(1926) cannot be used to determine the relative ages of the diabase dikes in the 
map-area (Riley 1971).

QUARTZ DIORITE

A northeast-striking quartz diorite dike extends from the east end of the bay 
south of Lochalsh Bay in West Township to the north boundary of West Town 
ship, and continues northeastwards into Meath Township and Rennie Township 
(Riley 1971, Map 2210). The dike is over 75 m (250 feet) thick at its northeastern 
end and about 55 m (180 feet) thick at the southwestern end. The dike is expo 
sed in northeast-trending ridges, 30 to 150 m (100 to 500 feet) long and up to 23 
m (73 feet) high. The dike is covered by glacial drift along the northern and cen 
tral parts, and the contact with the enclosing rocks is rarely visible.

The dike is whitish grey weathering, dark grey, mottled with white patches 
on fresh surface, medium- to coarse-grained massive quartz diorite. Gabbroic 
texture is well displayed in the centre of the dike and grades into medium- to 
fine-grained diabasic texture on the margin. Plagioclase crystals are colourless or 
white to pale yellow on fresh surface and enclose dark green amphibole. Intersti 
tial quartz is also visible on fresh surfaces. In thin section the coarse-grained cen 
tre consists of altered to partially altered, 50 to 55 percent, euhedral to subhedral 
plagioclase laths, 15 to 20 percent dark green, subhedral, hornblende grains, and 
10 to 15 percent anhedral interstitial quartz. Unaltered plagioclase laths show al 
bite twinning, and vary in composition from andesine to labradorite. Biotite, 
chlorite, ilmenite, magnetite, epidote, carbonate, and siderite occur as accessory 
minerals.

The relative age of this dike with respect to the diabase dikes described 
above is not known as no crosscutting relationships were observed in the field 
owing partly to poor exposure and partly to heavy glacial drift.
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MAFIC DIKES

A few, small, irregular, dark green, to black, hard, fine-grained to aphanitic 
mafic dikes cut the mafic to intermediate metavolcanics 850 m (2,800 feet) north 
west of the Dog Lake-McKewen Lake portage along the railway track. These 
dikes are only several centimetres thick and intrude a small diabase dike. A 
small irregular fragment of mafic (basaltic) dike occurs within another thin dia 
base stringer. It appears that these dikes were emplaced contemporaneously 
with the diabase dikes.

Manitou Mountain Stock

OLIVINE GABBRO

The youngest consolidated rock in the map-area is an olivine-rich gabbro 
stock which intruded the felsic to intermediate metavolcanics, the posttectonic 
granodiorite rocks, and the diabase dikes. The stock forms Manitou Mountain, 
the most prominent landmark in the map-area, being 454 m (1,490 feet) a.s.l. 
and 117 m (385 feet) above Dog Lake. The Manitou Mountain Stock is roughly 
ellipsoidal in shape, 1500 m (5,000 feet) long and 966 m (3,170 feet) wide. The top 
of the mountain is almost flat and is dissected into two separate hills, one on the 
east end and the other on the west end of the stock, by a northwest-trending val 
ley, the south end of which is occupied by Joan Lake at an elevation of 76 m (250 
feet) above Dog Lake. The hill on the west side of the valley is 130 m (425 feet) 
above Dog Lake. Burns Lake, 52 m (170 feet) above Dog Lake, occupies a north- 
northeast-trending basin along the southeast margin of the stock. The margin 
rock of the stock forms 15 to 38 m (50 to 125 feet) high cliffs along the west shore 
of Burns Lake. The western hill slopes steeply southwestwards to the level of the 
sand plain that occupies the west-central and northwestern parts of Riggs 
Township.

The cliffs along the northern, eastern, and western margins of the stock 
show spheroidal weathering, which is controlled by two prominent joint direc 
tions: vertical and horizontal. The spheroidal weathering is less common at the 
top of the cliffs and in the centre of the stock west of Joan Lake. The contact of 
the stock with enclosing rock is covered by glacial debris and talus, but outcrops 
of country rock and olivine gabbro, at a few places, were found within 30 m (100 
feet). The olivine gabbro stock cuts through the diabase dikes. One of the north 
west-trending dikes, 20 to 25 m (65 to 85 feet) wide cuts through the granitic 
stock at the west end of Lochalsh Bay, but stops at the margin of the gabbro 
stock. Its continuation was picked up at the northeast end of Burns Lake. No 
trace of this dike was seen within the olivine gabbro even though the latter is ex 
posed in unbroken cliffs. This dike is bent and cross fractured between the west 
end of Lochalsh Bay and the intrusive stock. The fractures are filled with quartz 
veins. Another north-northwest-trending diabase dike 0.8 km (Vz mile) west of 
Lochalsh Bay is also truncated by the olivine gabbro.
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The stock is composed of two genetically related facies of olivine gabbro: one 
forms the central core and occupies the western hill and the other forms the rim 
or margin. The composition of the intrusive rock varies from olivine-rich gabbro 
of the core to pyroxene-rich olivine gabbro of the margin.

The core is ellipsoidal in shape with a maximum length of 700 m (2,300 feet) 
and width of 565 m (1,850 feet) and lies west of Joan Lake. A typical rock of the 
core is dark grey to dark greenish grey, homogeneous, medium grained, and 
equigranular with white to transparent feldspar grains and flakes of brown biot 
ite. The rock weathers deep orange-brown. A few conspicuous closely spaced, 
light to milky coloured streaks which appear to be "vertical schlieren layers" ac 
cording to Bruce (1945, p.13) and rare irregular dark patches 7.5 to 15 cm (3 to 6 
inches) long were observed in the core.

In thin section the central core facies consists of 35 to 45 percent anhedral to 
subhedral, rounded olivine grains, 15 to 20 percent plagioclase (labradorite to by 
townite), and 15 to 20 percent pyroxene (predominantly clinopyroxene). Horn 
blende, biotite, serpentine, and magnetite occur as secondary accessory minerals. 
Olivine grains are generally rounded with kelyphytic rims of amphibole or ser 
pentine. Alteration to serpentine along fractures in olivine grains is common. 
Bruce (1945, p. 15) gives the composition based on the refraction index of olivine 
grains as Fo92Fy 8. Plagioclase grains are well formed, but most of the crystals 
are fractured and brecciated. Pyroxene generally occurs as anhedral grains and 
contains inclusions of olivine and plagioclase which give poikilitic texture to py 
roxene grains, or the pyroxene grains are moulded around olivine and plagioclase 
grains. All grain boundaries of olivine and plagioclase are corroded. Biotite, some 
of which may be primary, and amphibole (hornblende and actinolite) are the al 
teration products of pyroxene.

The schlieren layers were not examined by the author in thin section. Bruce 
(1945, p.16) describes these layers in detail:

The schlieren layers contain 85 to 95 percent feldspar with olivine and augite, in about equal pro 
portions, forming the remainder. The feldspar is in small brecciated laths....most of which have their 
long directions roughly parallel to the strike of the schlieren layer. Laths not so oriented show a 
greater degree of brecciation than the others. Near the margins of the layers, more of the feldspar 
laths are in random arrangement. The layers grade sharply into the enclosing rock.

The marginal rock is dark grey, massive, homogeneous, medium grained and 
equigranular, and weathers in shades of light grey-brown, and light orange- 
brown. It contains essentially the same minerals as the rocks of the core but in 
different proportions. In thin section the rock is composed of 15 to 20 percent oli 
vine as medium- to fine-grained rounded grains, 20 to 25 percent plagioclase 
laths (labradorite) with olivine inclusions, and 30 to 40 percent pyroxene (mostly 
augite) containing inclusions of olivine and plagioclase crystals. The plagioclase 
and pyroxene crystals are of relatively larger size than in the core. Olivine grains 
are altered into serpentine along the fractures and along the crystal boundaries. 
Plagioclase laths are slightly fractured, otherwise unbrecciated. Biotite, magne 
tite, and amphibole occur as accessory minerals.

The contact between rocks of the rim and the core facies is not exposed as 
the rocks of the rim are only exposed in an almost unbroken cliff along the mar 
gin of the stock. The rocks of the core form the central plateau above the level of
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the margin rocks and its position is marked in many places by a 4.5 to 18 m (15 
to 60 feet) high vertical cliff visible on air photographs. A 0.8 to 2.4 km (Vz to l Vz 
mile) area between the marginal cliff and central cliff is covered by spheroidal 
boulders of the marginal rocks and glacial drift. Dip-needle profiles also show a 
break along the central cliffs (Bruce 1945, p.11-17). It is assumed, therefore, that 
the contact, which may be in part gradational within 15 to 30 m (50 to 100 feet) 
is vertical and marked by the position of the central cliff.

The stock may represent a conduit or a vent through which mafic to ultra 
mafic magma has moved up. Since the pyroxene was the last mineral to crystal 
lize, it would appear that the crystallization of olivine and plagioclase had al 
ready begun in the upward moving magma. The marginal rock probably cooled 
faster and formed the shell around still upwelling magma in the central core.

INTRUSIVE BRECCIA

A body of intrusive breccia, probably of diatreme type, with a maximum di 
mension of 180 by 90 m (600 by 300 feet), occurs 730 m (2,400 feet) southwest of 
the east end of McKewen Lake in West Township. It consists of angular to su 
bangular tightly packed fragments ranging in size from several centimetres to l 
m (few inches to 3 feet) with an average size of about 20 cm (8 inches) set in a 
very sparse matrix of fine-grained fragments and locally vein quartz. The blocks 
consist largely of medium-grained massive or altered hornblende-rich metagab- 
bro, foliated and randomly disoriented mafic to intermediate metavolcanics sim 
ilar to the enclosing rocks, fine-grained porphyry and felsite, some medium- to 
coarse-grained subfoliated biotite trondhjemite, and a few fragments of diabase. 
All the blocks weather in relief. The vein quartz and the fine-grained materials 
of the matrix act as cement to hold the blocks together.

Some parts of the intrusive breccia show slight staining by iron oxide. Disse 
minated pyrite occurs in many fragments. No other mineralization was found by 
the author.

CENOZOIC

Quaternary

PLEISTOCENE

Thick Pleistocene deposits cover northern, eastern, western, and west-cen 
tral regions of the map-area and consist of ground and terminal moraines and 
glaciofluvial and glaciolacustrine deposits. The general topography over much of 
the map-area consists of gently rolling ridges separated by small swamps or sand 
plains except in the southwestern part of Riggs Township where there is flat 
alder and spruce swamp. The hills and ridges generally trend southwest to
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south-southwest which parallels the trends of the glacial striae and the esker 
ridge observed in the area.

Ground moraine consists of sandy and silty till and occurs mostly along the 
northern parts of the map-area and around Albert Lake in Riggs Township. 
Pebbles and boulders of varying composition were derived locally from Precam 
brian bedrock. Locally sand and gravel may constitute much of the till. At many 
places tills are somewhat stratified. The thickness of tills is variable and may be 
up to 30 m (100 feet).

A sinuous south-southwest-trending esker about 3 km (2 miles) long, 15 to 
22 m (50 to 75 feet) high, and 30 to 60 m (100 to 200 feet) wide, south of Lochalsh 
Bay consists of well rounded boulders with some sandy material. The esker ends 
to the south in a sand plain.

Outwash deposits in the map-area consist of stratified sand and gravel and 
large sand-silt plains. The sand-gravel deposits generally occur south and east of 
Missanabie and Lochalsh, where they have been used in road construction. 
Sand-silt plains occur west of Brothers Lake in Riggs Township and along the 
Dog River in the northwestern part of West Township. These areas are heavily 
vegetated with very little underbrush. The sands are uniform in nature and gen 
erally light grey to red. The thickness of these outwash deposits may vary from 3 
to 22 m (10 to 75 feet).

RECENT

Recent deposits in the area include lacustrine and fluvial deposits of sand 
and gravels, and swamp and bog deposits. Lacustrine deposits consist of sand 
and gravel of glacial origin which has been reworked by wave action. Several 
beaches along Dog Lake are of this type. Reworking of outwash sand and mo 
raine deposits into stratified sand and gravel fluvial deposits is common along 
the shores of Dog River.

Swamp and bog deposits are found along the shore of small undrained low- 
lying lakes in both townships. They consist of clay-silt mixture with high per 
centages of decaying organic materials.

STRUCTURAL GEOLOGY

FOLIATION

Although most of the metavolcanic outcrops are massive, foliation caused by 
the parallel alignment of mineral constituents is poorly to well developed in 
many outcrops. Well developed foliations occur in fine-grained pyroclastic rocks 
and fine-grained mafic metavolcanics and is poorly developed to nonexistent in 
coarse-grained and pillowed mafic metavolcanic flows.

Bedding with marked lithologic contrast is well developed in the metasedi- 
ments at Gutelius, whereas it is poorly developed in both felsic to intermediate
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and mafic to intermediate pyroclastic rocks.
Foliation in the granitic rocks of the Ash Lake Pluton is chiefly due to the 

parallel alignment of biotite and hornblende crystals and is moderately well de 
veloped throughout the intrusion. Well developed foliation approaching gneis 
sosity was observed along the marginal zone of the pluton. Harcourt Lake Stock, 
Lochalsh Bay Stock, and the Albert Lake Stock are massive and without folia 
tion.

Gneissosity is very well developed in banded amphibolite and syntectonic 
granitic intrusive rocks in the northwestern part of Riggs Township. The band 
ing in the amphibolite, as mentioned in the description of the rock type, is pri 
marily due to hornblende-rich and plagioclase-rich layers developed during the 
process of metamorphism. The migmatites of granitic plutons also show moder 
ately to well developed gneissosity.

All types of foliations generally trend east in central, northwestern, and 
northern parts of Riggs Township, and central and northern parts of West 
Township, except around the granitic contact in the northwestern part of Riggs 
Township where the foliation is parallel to the contact and dips steeply or is ver 
tical. The foliation trend gradually changes to east-southeast in the east-central 
and northeastern parts of West Township. In the Emily Bay region the foliation 
strikes northeast and then is very sharply to southeast and south-southeast 
around Chris and Rabbit Islands. A similar sharp change in the foliation strike 
from east to southeast is observed southeast of Lochalsh Bay. The foliation in 
the granitic areas in the southeastern region of West Township vary between 
north to N15W. Metavolcanics in the southwestern part of Riggs Township are 
mostly massive and without foliation.

SECONDARY CLEAVAGE AND LINEATIONS

Besides the primary foliation described above, secondary cleavages produc 
ing several types of lineations are present in the map-area, and are best devel 
oped in the metamorphosed pyroclastic rocks (tuffs, and crystal tuffs). Closely 
spaced fracture cleavage produces a crenulation on the primary schistosity and is 
best developed in the mafic metavolcanics along the railway track east of Lo 
chalsh Station. The crenulation lineations are either horizontal or plunge gently 
to the east or west, suggesting that fracture cleavage is either horizontal or gen 
tly dipping. Chevron folds are developed in the pyroclastic rocks south of Lo 
chalsh Bay and along the west shore of McKewen Lake. These folds have an am 
plitude of 1.3 to 7.5 cm (Vz to 3 inches). Their axes strike 90 degrees to 130 
degrees and plunge steeply to east, southeast, or west. Both S- and Z-type folds 
of 30 to 90 cm (l to 3 feet) amplitudes were also noted in tuffaceous metavolcan 
ics south of Lochalsh Bay and in the McKewen Lake area. The axes of these 
folds plunge at shallow angles of 25 to 30 degrees. Mineral lineations most com 
monly present are aligned amphibole needles in amphibolites and on both bed 
ding and schistosity planes.

Primary foliation and bedding intersections with east-dipping and moder 
ately plunging lineations are present in the metasediments at Gutelius, at the 
south end of Lochalsh Bay, and on the west shore of the bay of Dog Lake south
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of McKewen Lake. This cleavage-bedding relationship has been used in deli 
neating the fold axes in the area.

JOINTS

Joints, in general, are poorly developed throughout the area except near the 
fault and shear zones. Widely spaced joints are well developed in the metavol- 
canics and massive granitic rocks. The most prominent joint directions deter 
mined by the author are N15W and vertical, and N80W and vertical to 85 de 
grees south. Other common joint directions are N45E and vertical to 85 degrees 
northwest, N45W and vertical, N65E and vertical, and N90E and 10 degrees 
south. Many of the diabase dikes are emplaced along N15W and northwest- 
trending joints. The quartz diorite dike trend is parallel to the N65E joint set. A 
few faults present in the area are also parallel to the northeast, N65E, and 
N15W joint directions, and may be related to the jointing.

FOLDS

Where structural and stratigraphic data permit, axial planes of major folds 
in the map-area have been delineated (see Geological Map, back pocket). Key 
structural information in the mafic and felsic metavolcanic and the metasedi- 
mentary belt is sufficient for structural interpretation in Riggs Township, but 
generally is lacking in West Township. Insufficient data along the northern mar 
gin of the map-area make the interpretation of folds difficult. Available informa 
tion on the general folding of the whole Michipicoten belt, reveals a consistent 
fold pattern.

A.M. Goodwin (1962, Plate 1) shows three east-trending major folds in the 
Michipicoten belt and named them as North Range Syncline, Centre Anticline, 
and South Range Syncline. These three major folds were then refolded into 
northwest-trending cross folds. Goodwin (1962, Plate 1) considered the axis of 
the Centre Anticline to extend south of Emily Bay and eastward across Dog 
Lake through Ash Lake Pluton. Several pillow tops were determined by the au 
thor on the peninsula between Emily Bay and Dog Lake, on Chris Island, on 
Rabbit Island, and in central and western Riggs Township. Although some of 
the pillows along the lakeshore of Dog Lake are stretched and deformed, many 
of them indicate tops to the north, suggesting that the metavolcanics north and 
northwest of Emily Bay and on the south shore of Emily Bay form the northern 
limb of an anticline. Pillows south of Emily Bay on Dog Lake and Chris Island 
face southeast. This suggests that a northeast-trending isoclinal anticlinal axis 
extends through the peninsula between Emily Bay and Dog Lake. It appears, 
therefore, that the Centre Anticline axis of Goodwin (1962) instead of passing 
south of Emily Bay, swings to the northeast and passes through the peninsula 
southeast of Emily Bay.

The extension of the fold beyond the Emily Bay extension is rather difficult 
to determine but the pillows on Rabbit Island provide some clues. The pillows
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along the western and northern shoreline of Rabbit Island are deformed and 
compressed into almost spheroidal masses. A few of the pillows at the northeast 
ern end and in the south-central part of the island face north and northeast re 
spectively. The foliation also has its trend from northeast and east along the 
west shore of Dog Lake to northwest around Rabbit Island. It is most likely, 
therefore, that the northeastern extension of the trend of the Centre Anticline 
axis is from northeast to east and then to southeast, and passes through the 
southwestern part of Rabbit Island into Copenace Township.

Between the Centre Anticline and the Baltimore Lake Syncline, north of the 
map-area, small, east-trending, isoclinal, synclinal, and anticlinal folds are pres 
ent in Riggs and West Townships. A synclinal axis is located west of Lochalsh 
Bay. The core of this fold is occupied by felsic to intermediate pyroclastic rocks 
intruded by the Lochalsh Bay granodiorite stock and the Manitou Mountain oli 
vine gabbro stock. The interpretation of this fold is primarily based on pillow 
structures, cleavage-bedding relationship, and the outcrop pattern of the felsic 
metavolcanic belt.

All the pillows south of Lochalsh Bay along the lakeshore of Dog Lake face 
north. Many of these pillows, e.g., southeast of the mouth of Lochalsh Bay are 
compressed but not brecciated. A few pillows at the mouth of Dog River in West 
Township are poorly developed, and cannot be used for reliable top determina 
tion. The mafic pyroclastic rocks along the lakeshore south of Lochalsh Bay 
show well developed bedding and slaty cleavage or schistosity (primary folia 
tion). The primary cleavage dips to the north at a steeper angle than the bed 
ding which also dips to the north. The primary cleavage also intersects the bed 
ding on the surface. This cleavage-bedding relationship (bedding strikes 80 to 85 
degrees and primary cleavage strikes 70 degrees) suggests that the top is due 
north, and that a synclinal axis lies to the north that plunges east. A similar bed 
ding-cleavage relationship was observed in felsic to intermediate pyroclastic 
rocks south of Lochalsh Bay. Cleavage-bedding relationships in the metasedi- 
ments at Gutelius in Riggs Township suggest an inverted bedding and a syncli 
nal axis to the south that plunges to the east.

Several drag folds and "z" folds were observed in metasediments, metavol- 
canics, and pyroclastic rocks north and south of Lochalsh Bay. Drag folds of 
both left- and right-hand types are found in the same outcrops along the lake 
shore of Dog Lake south of Lochalsh Bay, along the south shore of Lochalsh 
Bay, along the west shore of McKewen Lake north of the narrows, and at Gutel 
ius. The small drag folds in mafic pyroclastic rocks south of Lochalsh Bay are 
right-hand and plunge at shallow angles to the west where the larger folds are 
left-hand and plunge at steep angles. The larger folds approach "z"-type folding. 
It appears, therefore, that the drag folds and "z" folds are of two generations; 
the smaller right-hand folds are related to primary folding, and the larger "z"- 
type related probably to the movement along a northeast-trending fault. Similar 
large "z" folds were seen in quartz-feldspar porphyry along the west shore of 
Dog Lake, south of the mouth of Lochalsh Bay, and along the south shore of Lo 
chalsh Bay east of its mouth. The axial planes of small folds are parallel to the 
primary cleavage. The drag folds at Gutelius are small, left-hand folds, and 
plunge gently to the east. The axial planes of these folds are also parallel to the 
primary cleavage that cuts across the bedding plane.

Left-hand small drag folds are present in the mafic pyroclastic rocks along
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the west shore of McKewen Lake, 0.4 km (V4 mile) north of the narrows, in West 
Township. The cleavage-bedding relationship and drag folds indicate a synclinal 
axis to the south that plunges at shallow angles to the west.

This information and the fact that the felsic pyroclastic belt in Riggs Town 
ship gradually pinches out westward tends to indicate the presence of an east- 
trending and plunging isoclinal to overturned syncline west and south of Lo- 
chalsh Bay, where its trend is southeast, east of Lochalsh Bay. This syncline is 
probably cut off by the granitic intrusive rocks northwest of Missanabie.

Riley (1971) suspected that there was in the southern part of Meath Town 
ship an anticline whose core had been intruded by the Harcourt Lake Stock and 
which is south of the Baltimore Lake Syncline which in turn is the continuation 
of what Goodwin (1962) called the North Range Syncline. Although no conclu 
sive evidence is available to outline the axis of this anticline, the information 
available strongly indicates an anticline that straddles the boundary between 
the present map-area and Glasgow and Meath Townships.

Strong, north-northwest-trending secondary cleavage is well developed at 
the northern end of Chris Island and on the shoreline northwest of Chris Island. 
Poorly developed secondary fracture cleavage parallel to the above trends was 
also observed in metavolcanics south of Lochalsh Bay. It should also be noted 
that many pillows on both sides of the channel between Rabbit Island and the 
west shore of Dog Lake, on a small island in the central bay of Dog Lake and on 
the island and the north shore of the bay south of Lochalsh Bay are deformed 
and compressed but not brecciated. The drag folds south of Lochalsh Bay plunge 
moderately to steeply in both east and west directions. The traces of the axial 
plane of the major folds are bent with their convex side to the north. This infor 
mation strongly suggests the presence of an open north-northwest-trending 
cross fold (syncline) in the eastern part of Riggs Township. Structural informa 
tion is not sufficient to outline precisely the axis of the cross fold.

FAULTS

Faults in the map-area conform to two major trends: N20E to N45E and 
N15W to N30W. The interpretation of these faults is primarily based on positive 
or negative topographic expression and offset of lithologic units. Most of the 
faults are vertical or have a steep dip. The faults have both left-hand and right- 
hand strike separations. The apparent horizontal separation varies between 150 
to 760 m (500 to 2,500 feet). Some local shearing and an abundance of quartz 
veins were observed along these faults. One of the prominent joint directions 
and the northwest-trending diabase intrusion may be related to the faults with a 
N15W to N30W trend.

North-Northeast to Northeast Faults

The most prominent fault of this group between Boss Lake in the northeast 
ern part of West Township and Dog Lake has been interpreted on the basis of its
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topographic expression and some geological information. The fault occupies a 
northeast- to north-northeast-trending linear valley, and continues southwest- 
ward along the northwest shore of Rabbit Island to the southwest end of Emily 
Bay where it joins a fault of the same trend in Bruyere Township (Goodwin 
1962, Plate 1). The movement along this fault has caused brecciation and shear 
ing in the mafic metavolcanics on Rabbit Island and in the Emily Bay region. 
This fault would appear to be of posttectonic, pre-diabase dike intrusion age.

Another fault with a northeast trend occurs in Riggs Township, 4.5 km (2 3A 
miles) northwest of Emily Bay. The fault enters the map-area a little north of 
the southwest corner of the township where it forms 12 to 18 m (40 to 60 feet) 
high cliffs, follows the valley of Little Brothers Creek, and continues in a north 
east trend to the north end of Campbell's property on Dog Lake. Metavolcanics 
in the southwestern part of Riggs Township along the fault are extensively car- 
bonitized. Large-scale shear zones with quartz veins in metavolcanics and early 
feldspar porphyry were formed by the movement along the fault. The feldspar 
porphyry at the northern end of Campbell's property forms 30 to 38 m (100 to 
125 feet) high cliffs and is strongly sericitized. An outcrop of felsic and mafic me 
tavolcanics along the south shore of Lochalsh Bay, east of the mouth of Lo- 
chalsh Bay, has also been strongly sheared and sericitized. Medium-sized chev 
ron and "z" folds with an east-northeast trend and steep plunge are very well 
developed south and west of the mouth of Lochalsh Bay and are related to the 
movement along the fault.

Faults with northeast to north-northeast trend, and 0.8 km to 1.6 km (Vz to l 
mile) in length, occur along the northern margin of the map-area and are 
marked by local shearing, quartz veining, cliffs, and depressions.

North-Northwest Faults

A north-northwest-trending fault of regional proportion occurs in the north 
western part of West Township. This fault is the southward extension of the 
Meath Lake Fault (Riley 1971, p.33). The Meath Lake Fault generally occupies 
a topographic depression east of Lochalsh Bay and south of McKewen Lake. Mi 
nor mylonitization and carbonatization in felsic metavolcanics occur west of Dog 
River along the northern margin of the map-area. Strike separation along the 
fault was not observed, but the writers believe that the fault has a left-hand sep 
aration of at least 0.8 km (Vz mile).

Most of the diabase dikes seem to be unaffected by the northeast-trending 
faults but the northeast-trending quartz diabase dike has been displaced by the 
northwest-trending Meath Lake Fault and smaller faults at its north end. It ap 
pears, therefore, that the northeast-trending faults predate the diabase dike in- 
trusives whereas displacement occurred on the Meath Lake Fault subsequent to 
the intrusion of the northeast-trending quartz diabase.
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ECONOMIC GEOLOGY

Riggs Township has been explored for gold since the end of the nineteenth 
century when gold was found between Emily Bay and Albert Lake in 1896. This 
find was explored and developed by The Algoma Steel Corporation Limited in 
1901 and 1902 and 1944 to 1945. The exploration was diverted to Wawa Lake in 
Michipicoten area as a result of more potential and accessible gold and iron dis 
coveries in 1897 (Frohberg 1935). Very little prospecting was done in the present 
map-area from 1905 to 1942 when the prospecting activity was centred around 
Goudreau in Jacobson Township west of Riggs Township and at Renabie in Lee 
son Township northeast of West Township. Not until 1942, when auriferous 
quartz veins in mafic metavolcanics were discovered in Stover Township (Bruce 
1945), were the mafic metavolcanics of Riggs and West Townships examined 
more closely. This renewed interest resulted in the staking of several groups of 
claims in both townships in 1943. This phase of exploration consisting of limited 
surface work and diamond drilling lasted for the next seven years during which 
time two new gold prospects were developed but very little produced.

Limited surface exploration had been carried out in the area from 1950 to 
1972. Guarnaccio Gold Mines, Limited and Kent Mines, Limited carried out 
geophysical work in the northeastern part of West Township from 1954 to 1956. 
The Algoma Steel Corporation Limited tested the thin iron formation south of 
Lochalsh Bay by drilling in 1958. The next four years, 1958 to 1962, saw very lit 
tle activity in the area.

In 1962 The Algoma Central Railway examined the granitic areas on Dog 
Lake southwest of Missanabie and the mafic metavolcanics 1.6 km (l mile) 
southeast of Brothers Lake. B.W. Lang had airborne electromagnetic and mag 
netometer surveys run over southwestern parts of Riggs Township and the 
southeastern part of Jacobson Township for base metal exploration. Riggs 
Township and parts of West Township were surveyed by airborne magnetome 
ter and electromagnetic survey by Ontario Syndicate and Noranda Exploration 
Company, Limited in 1970 and 1969 respectively. Amax Exploration Incorpo 
rated carried out limited surface prospecting in Riggs Township in the summer 
of 1973.

Although a small amount of gold has been produced during the early test 
stages and quartz veins with high assays are known in Riggs Township, no com 
mercial production to date has taken place.

GOLD

Quartz veins are the most prominent host for gold in the map-area. Almost 
all of the known auriferous quartz veins occur in sheared mafic to intermediate 
metavolcanics associated with early or late felsic intrusive rocks and quartz dia 
base. The quartz veins vary between several to 150 cm (a few inches to 5 feet) in 
thickness and most of them are lenticular and can be traced up to 45 m (150 
feet). Other quartz veins, especially in fracture zones, occur as stringers and 
small pods. These fracture zones with quartz veins appear to be related to por-
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phyry intrusions or faulting. The shear zones on the R. Campbell property (4) in 
west-central Riggs Township, 0.8 km (Vz mile) north of Godin Lake, and on the 
Winabie Gold Mines, Limited (11) property are fairly persistent along their 
strike. The width of these shear zones varies between several cm and 3 m (a few 
inches to 10 feet) and north of Godin Lake it may attain 30 m (100 feet).

The diabase dike southwest of Lochalsh Bay is fractured across its strike. 
The fracture zones are filled with 1.2 to 10 cm (Vz to 4 inches) thick quartz veins 
containing gold. Here the localization of the gold is definitely controlled by frac 
turing.

Economically interesting gold mineralization has been reported in the fol 
lowing properties and occurrences, all of which are in Riggs Township:

The Algoma Steel Corporation Limited (l) - Algoma Ore Division
Bankfield Occurrence (3)
R. Campbell (4)
Michael-Webb Occurrence (8)
Missanabie Gold Shore Mines (9)
White Occurrence (10)
Winabie Gold Mines Limited (11).

Quartz samples collected by the author's field party from quartz veins in 
mafic metavolcanics and felsic metavolcanics and analyzed by the Mineral Re 
search Branch of the Division of Mines returned nil to very low values of gold.

IRON

Thin, discontinuous, banded magnetite, hematite, and chert occur within 
the mafic to intermediate metavolcanics in west-central Riggs Township and 
southeast of McKee Lake in West Township. The individual magnetite-hema 
tite laminae are 0.6 to 0.3 cm (V4 to 3Xs inch) thick and total observed thickness of 
iron formation rarely exceeded 0.6 m (2 feet). The iron laminae consist of fine 
grained magnetite, hematite, and quartz grains. The iron bands west of the 
mouth of Lochalsh Bay have been drilled by The Algoma Steel Corporation 
Limited. Fifteen to twenty percent pyrite, minor pyrrhotite, and graphite were 
found associated with the iron formation in the core samples (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Sault Ste. Marie). The 
iron seams are too narrow and discontinuous to be of economic significance as a 
source of iron ore.

SULPHIDE MINERALIZATION

Disseminated pyrite and rarely pyrrhotite are the most common sulphide 
minerals found in shear zones, particularly in mafic metavolcanics and in iron 
formations. An east-trending shear zone north of Godin Lake up to 30 m (100 
feet) wide in mafic metavolcanics contains 15 to 20 percent pyrite. An analysis of
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a grab sample taken from the shear zone by the writer gave low values for gold 
and silver and traces of nickel (Mineral Research Branch, Division of Mines). 
Similar pyrite concentrations (15 to 25 percent) were found 490 m (1,600 feet) 
east-northeast of the southwest corner of Riggs Township, and 0.4 km ( 1A mile) 
north of the bay on Dog Lake south of McKewen Lake along the railway track. 
Grab samples taken by the author from both occurrences contained only traces 
(up to 0.2 percent) of copper (Mineral Research Branch, Division of Mines).

Minor disseminated pyrite was found in the diatreme breccia east of 
McKewen Lake in West Township. Local concentrations of pyrite in the breccia 
have stained the outcrop red.

A 4.5 to 7.5 m (15 to 25 feet) deeply weathered, brown gossan zone was found 
in mafic metavolcanics on the west side of a small bay along the north shore of 
Rabbit Island. The mafic metavolcanics are highly carbonatized, deep brown 
weathering, soft, and fragile. The brown staining is due to weathering of dissemi 
nated, 10 to 25 percent, locally concentrated pyrite. A few very small patches of 
malachite associated with calcite were also observed.

SAND AND GRAVEL

As described in the section on the "Pleistocene", extensive deposits of sand 
and gravel cover a considerable area in West and Riggs Townships. Several sand 
and gravel pits occur along Highway 651. Sand and gravel from these pits have 
been used in construction of Highway 651 and the road to Renabie Mines.

DESCRIPTION OF PROPERTIES

The information regarding the properties described in this section of the re 
port has largely been taken from old government reports and assessment files. 
The drill holes mentioned in the descriptions, and located on old maps, could not 
be found by the author's field party because of heavy undergrowth since the 
drilling program was undertaken.

The Algoma Steel Corporation Limited - Algoma Ore Division (1)1

The Algoma Steel Corporation Limited has been interested in the area since 
the discovery of gold in Emily Bay area in the late nineteenth century and early 
twentieth century. The company has also examined the iron formation on Dog 
Lake in Riggs Township by drilling. The company now holds four patented 
claims in Riggs Township.

The following information on the property at Emily Bay has been taken 
from Bruce (1945, p. 18-19):

'Number refers to property number on Map 2353, back pocket. 
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The old Emily Bay property is situated just north of the south boundary of township 47, between 
Emily bay and Albert lake. It comprises four claims, S.S.M. 1,087, 1,088, 1,114, and 1,149. The iden 
tity of the discoverer of the veins is not known with certainty. Government reports record discoveries 
of gold in the vicinity of Dog lake by John Halliday and Peter McVeigh [Ontario Bur. Mines 
Vol.VII, 1898, p.61, 196] but it is generally agreed by those interested in mineral occurrence in the 
area that the Emily Bay deposits were found and the claims staked by Telford Godin in 1900.

During the years 1901 and 1902, the Algoma Steel Corporation sank a shaft to a depth of 56 feet 
and put down 3 diamond-drill holes. Work was suspended in 1903 [G.W. MacLeod, "The Goudreau 
Gold Area", Can. Min. Jour., Vol.44, 1923, p.297]. A mill test of 4Vi tons of ore, probably from the 
original discovery, gave a recovery of 130.16 per ton (gold at 320.67 per ounce), and 318.00 per ton 
was left in a concentrate and in the tailings. Thus the ore contained 348.16 a ton or 2 Vs ounces of 
gold per ton. Samples taken in 1918 by MacLeod [G.W. MacLeod, "The Goudreau Gold Area', Can. 
Min. Jour., Vol.44, 1923, p.297] across a width of 3 feet gave 344.00 per ton.

One or more veins were located on the south edge of a swampy valley. What seems to have been 
the main one is on claim S.S.M. 1,114. This vein strikes east-west and has a low dip to the north.... It 
seems probable that the veins found in some of the trenches are independent ones. Old reports also 
state that the vein lies in iron formation [A.P.Coleman, Ont. Bur. Mines, Vol.XV, p.1906, pt.l, 
p. 187]. The wall rock is certainly not typical iron formation and is probably greenstone, the rusty 
weathering of which makes it resemble some of the Goudreau iron formation. Immediately to the 
north, beneath the swamp, the rock is a light-coloured porphyry; as no other rock occurs in the mate 
rial on the old dump, apparently the vertical shaft mentioned above was entirely in porphyry.

In 1944, the property was acquired by Algoma Ore Division and exploration 
programme was carried out in late fall of 1944 and early winter of 1945. The re 
sult of this exploration work is not available in the assessment files. The prop 
erty was visited by the author in 1973 and the water-filled pit was located.

Amax Exploration, Incorporated (2)

During the summer of 1973 Amax Exploration, Incorporated conducted 
ground magnetometer and very low frequency electromagnetic surveys over 
three claim groups in Riggs Township. 

The groups are as follows:
Claims 321056-59 - a four-claim group about 1.6 km (l mile) northeast of
Albert Lake.
Claims 321836-39 - a four-claim group about 1.2 km 3A mile) northeast of
Godin Lake (in Jacobson Township) near the west boundary of Riggs
Township.
Claims 321047-55 - a nine-claim group extending northward from Lo-
chalsh Bay into Glasgow Township.
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The results of the surveys have been submitted for assessment credits (Resi 
dent Geologist's Files, Ontario Ministry of Natural Resources, Sault Ste. Marie; 
File No. 1727).

There is no report of further work.

Bankfield Occurrence (3)

Bankfield Consolidated Mines, Limited held a group of six unpatented 
claims known as the Emily Bay Group, northwest of Emily Bay in Riggs Town 
ship. The following report is quoted by Bruce (1945, p.21) from Horwood (1943). 
The property was visited in the course of mapping in 1973.

Two discoveries of [gold] mineralization were made by H. Charlebois on the northwest side of 
Emily bay during the summer and a group of 6 claims has been staked....

A small quartz vein between 9 and 10 inches in width has been opened up in one trench. The vein 
strikes S. 40 0 E., dips 80 0 S., and appears to be located along the contact of an 18-foot basic dike and 
an andesite formation. A specimen submitted for assay by H. Charlebois is reported to have assayed 
4.85 ounces. Three pieces of quartz, which are believed to be representative, were taken by the writ 
er. They assayed .94 ounces of gold.

As the vein is only exposed in one trench for a distance of 6 feet, it was impossible to secure any 
data on its length. The fact that it appears to occur along the contact of a basic dike is most interest 
ing from a geological and prospecting point of view, as the dike in question bears striking similarities 
to the Keweenawan diabase dikes so common in the region. If the dike is Keweenawan, a point that 
may be proved when more work has been done, then there has been post-Keweenawan mineraliza 
tion.

To the west of the 10-inch vein in the central southeastern part of claim No. 13,280 a trench and a 
small pit have exposed irregular lenses of white quartz and rusty-weathering carbonate in a sheared 
zone in andesite. The pit is 80 feet to the northeast of the trench. An outcrop 105 feet southwest has 
small quartz stringers up to 2 inches wide in an outcrop of andesite. In the trench, which is 12 feet 
long, there are irregular lenses of quartz and sheared and altered andesite across the 12 feet. The 
quartz is fractured and veined with streaks of fine-grained tourmaline. Later fractures contain small 
stringers of quartz about 0.50 inches wide. Some pyrite occurs, and gold is reported to have been re 
covered by panning. A specimen of quartz secured by the writer assayed 0.07 ounces of gold per 
ton....

R. Campbell (4)

R. Campbell has been very active in the map-area and has examined several
parts of Riggs and West Townships by stripping, shallow drilling, and trenching.

R. Campbell holds four patented and eight unpatented claims in west-cen-
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tral Riggs Township west of Dog Lake. A group of ten claims, including four pat 
ented claims of Campbell, SSM 12,585 to 12,594 inclusive, was held by Camex 
Prospecting Trust before Campbell acquired the property after 1962. The follow 
ing report from Horwood (Bruce 1945, p. 19-20) describes the work done by Ca 
mex Prospecting Trust.

...The discovery of gold-bearing quartz was made on claim S.S.M. 12,594....on the west side of Dog 
Lake in township 47. This group comprises 10 claims, S.S.M. 12,585 to 12,594 inclusive. A picket line 
S.76.5 0 E. has been cut close to and along the showings from a point near the shore at the foot of the 
deep bay north of Brothers creek.

The showings are veins and lenses of white quartz located in a sheared zone in andesite lavas 
close to dikes of fine-grained, light-coloured granodiorite rock. The writer believes that the sheared 
zone may have been localized by the disposition of the dikes. The zone occurs along or close to the 
north edge of a large hill of rather massive andesitic lava. Moss and a light mantle of soil cover much 
of the hill. As work to date has been of a preliminary nature the zone has been exposed in only a few 
places along a distance of approximately 800 feet. Detailed stripping and trenching must be carried 
out to ascertain the continuity of the quartz lenses, average widths, and average grades. The dip is to 
the north at an angle of 75 to 80 degrees.

The veins and lenses are made up of quartz, which ranges from sugary or sandy in texture to 
coarsely crystalline. This quartz has been fractured in variable degree and contains small stringers of 
later quartz, which is smoky to dull-grey in colour and from half an inch to one one-hundredth of an 
inch in width, and small amounts of pyrite, a little chalcopyrite, and gold. The gold is in very small 
particles, as it could be seen with a glass in only two places. Good assays were obtained where the 
vein quartz was well fractured and mineralized. Massive quartz, such as the 15-foot width at station 
4 + 00, assayed only 0.01 ounces per ton.

No. Gold Width No. Gold Width

LI
L2
L3
L4
L5
Ml
L6
Bl
M2
M3
B2
B3
M4
L7
B4
L8

ounces
0.13
2.08
2.09

24.00
1.24
.05
.76
.375
.03
.005
.54
.01

1.92
.69
.025

1.16

inches
18
8

12
60
36
44
24
12
18
68
12

180
24
 
12
10

L9
B5
M5
B6
B7
L10
M6
Lil
B8
B9
BIO
LI 2
LI 3
L14
LI 5

ounces
8.48
4.08
1.88
3.21
.60

1.36
.01
.16
.02
.05
.05
.41
.20
.40

3.81

inches
8
8

16
8
8
8

30
12
20
24
60
20
20
24
36
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The sheared andesite in the vicinity of the quartz lenses weathers a rusty colour and appears to 
be somewhat carbonatized. Sample No. M5, which was also cut across sheared and altered wall rock, 
yielded 1.88 ounces over 16 inches. This sample, however, is believed to contain some quartz. Inclu 
sions of highly altered country rock in the large stripping at station l -l- 50 contain a little brown- 
weathering carbonate.

Gold appears to be quite erratically distributed in the lenses and veins, as assays varied from 0.01 
ounces to as high as 24.00 ounces. The high assay, however, was from a sample that contained visible 
gold....

The geological plan (Bruce 1945, Figure 3) shows the numbers of the assays 
listed in the table in the above quotation.

The property was taken over by Lochabie Mines, Limited in 1945. Diamond 
drilling was carried out in 1946 for a total length of 1,615 m (5,300 feet). The logs 
and result of these drills are not available in the assessment files (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Sault Ste. Marie).

Lochabie Mines, Limited's charter was cancelled in 1962, and the property 
was acquired by R. Campbell who also patented four claims (SSM 12589, 12594 
to 12596 inclusive). The property was visited and examined by the author with 
Campbell in the 1973 field season. Campbell staked eight more claims in 1973, 
SSM 370371 to 370378 inclusive. His work in recent years has mostly been strip 
ping and assays. These results are not available in the assessment files.

Dog Lake Occurrence (5)

In 1958 Algoma Ore Properties Limited 1 held a group of four patented 
claims (SSM 12589, SSM 12594-12596) on the west shore of Dog Lake, south of 
Lochalsh Bay in Riggs Township. Two diamond drill holes put down in 1958 in 
tersected mafic metavolcanics intercalated with sections of iron formation up to 
6 m (20 feet) thick and narrow units of graphitic slate. Core logs by A.M. Go 
odwin (Resident Geologist's Files, Ontario Ministry of Natural Resources, Sault 
Ste. Marie; File SSM 1584) indicates up to 20 percent magnetite in the iron for 
mation and locally up to 25 percent pyrite and pyrrhotite over short widths in 
both the iron formation and the graphitic slate.

Kent Occurrence (12)

Guarnaccio Gold Mines Limited staked a block of 32 claims in the northeast 
ern part of West Township prior to 1954. Aeromagnetic Survey Limited con 
ducted an airborne magnetometer survey for Guarnaccio Gold Mines, Limited 
using Gulf Airborne Magnetometer in 1954. Three east-trending magnetic ano 
malies were detected southwest of McKee Lake (Resident Geologist's Files,

1 Name changed to Algoma Ore Division, The Algoma Steel Corp. Ltd. 
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Ontario Ministry of Natural Resources, Sault Ste. Marie).
A property map of Kent Mines Limited in the Resident Geologist's Files at 

Sault Ste. Marie shows the location of the Guarnaccio claims and indicates that 
trenching and prospecting was done in six areas, which in part corresponds to 
the location of the magnetic anomalies.

Information on the face of the map indicates that iron formation was found 
in the areas of high magnetic intensity. A sample taken from the southwest end 
of McKay Lake is reported to have yielded assays of "0.58, 0.08, 0.07 oz (per ton) 
gold over [l to 2 m] 3 feet to six feet" (Resident Geologist's Files, Ontario Minis 
try of Natural Resources, Sault Ste. Marie).

One of the partly filled-in trenches of this occurrence was found during the 
1973 field season.

About 1955 the name of Guarnaccio Gold Mines, Limited was changed to 
Kent Mines Limited. In 1959 Kent Mines Limited held a group of six claims 
(SSM 35846 to SSM 35851) on ground formerly held by Guarnaccio Gold Mines 
Limited and only a few hundred feet southeast of, but apparently not adjoining, 
the group later held by Milmar-Island Mines Limited.

Rough sketch maps on file in the Resident Geologist's Files, Ontario Minis 
try of Natural Resources, Sault Ste. Marie, indicate that considerable trenching 
was done in 1956 in at least five areas. References are made to "copper values" 
but no analysis results or specific mineralizations are reported. There is no rec 
ord of additional work on this property and the claims were allowed to lapse.

The above-mentioned sketch maps also indicate the presence of gold-bearing 
quartz stringers and lenses a few hundred feet north of the Renabie road, just 
north of Eskay Lake. An assay of 0.24 oz of gold per ton over 15 cm (6 inches) is 
reported. No further information is available on these showings. The claims were 
allowed to lapse.

B.W. Lang[1966] 1 (6)

A block of 95 unpatented claims, 34 of which lie in Riggs Township and the 
remainder in Jacobson Township, was staked by B.W. Lang in 1964-1965. Cana 
dian Aero Mineral Survey, Limited conducted an airborne electromagnetic and 
magnetometer survey over the property in 1966. Six conductive zones all of 
them in Jacobson Township were outlined by the survey. No follow-up work in 
Riggs Township was undertaken.

Loch Lomond Occurrence (7)

In 1958 Algoma Ore properties also held a group of claims between Loch Lo 
mond in Glasgow Township and Dog Lake in northern Riggs Township. A sul-

'Date in square brackets refers to the date of last major work.
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phide mineralization occurrence on the south shore of Loch Lomond was de 
scribed by Riley (1971, p.40). No mineral occurrences are known on the part of 
the property within the present map-area.

Maisondor Occurrence (13)

Number 4 showing of the Maisondor occurrence is located 200 m (650 feet) 
east of Dog River along the northern boundary of West Township. The other 
showings are located north of the township boundary line in Meath Township. 
Riley (1971) describes the deposits in more detail inasmuch as showings Number 
l, 2, 3, and 5 occur in Meath Township. A considerable amount of surface work 
has been done on these showings. Maisondor Gold Mines Limited trenched No.4 
showing and put down two drill holes for a total of 65 m (212 feet) in 1950. The 
showing consists of a quartz vein that strikes N60W in felsic to intermediate me- 
tavolcanics. The vein pinches and swells but averages about 20 cm (8 inches) and 
can be traced up to 60 m (200 feet) along the strike. The quartz veins and sili 
cified wall-rocks are mineralized with minor amounts of disseminated pyrite. Ri 
ley (1971, p.43) writes "assays up to 8.92 oz of gold over 0.6 feet with several as 
says over 1.0 ounces of gold were obtained by Mcintyre Porcupine Mines 
Limited from the trench" on Showing No.4. Mcintyre Porcupine Mines Limited 
held the property under option from Maisondor Gold Mines Limited and put 
down nine drill holes totalling 317 m (1,040 feet) on Showing l and 2 in Meath 
Township (Riley 1971) and Number 4 in West Township. No further work has 
been reported on this occurrence.

Michael-Webb Occurrence (8)

Thomson (1926, p.158) reports that in 1920 W.J. Webb staked a gold occur 
rence near the three-mile post on the boundary between Townships 25 and 26, 
Range 27. In spite of the discrepancy in the township names this occurrence is 
clearly now identified by trenches between 450 to 900 m (1,500 to 3,000 feet) 
north of the east tip of Godin Lake in Riggs Township. Thomson gives a descrip 
tion of the claims and exploration to that date, from a report by the Algoma Ex 
ploration Company who did "considerable development work on the property*.

Gledhill (1927, p.83, 84) describes the occurrence as follows:

The main vein system lies in a highly sheared zone in Keewatin volcanics and is about 90 feet 
wide. The zone has been localized by an easily yielding bed of volcanic tuff bordered by fairly mas 
sive Keewatin pillow lavas. The schistosity planes dip 80 0 N., and strike at 100 0 mag.

Lenticular quartz veins with a maximum width of six inches were seen in the sheared zone, and 
the schist bordering the veins has been pyritized. At the east end of the trenching, a dike of acid por 
phyry 25 feet wide has intruded the shear zone. A few small veins were noted parallel to the larger 
ones of the main shear.
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This prospect has been diamond-drilled and examined by mining companies. Commercial gold as 
says were obtained along the vein system in several spots over stoping widths.

Assay plans in the Resident Geologist's Files, Ontario Ministry of Natural 
Resources, Sault Ste. Marie (File No. SSM 253) indicate that Erie Canadian 
Mines Limited did additional trenching and assaying on the occurrence in 1938. 
The best assay shown on the plans is 1.6 oz. of gold per ton 1 over 0.9 m (2.8 feet). 
Most assays were less than 0.1 ounce. There is no report of silver assays.

A grab sample of a quartz vein was collected by the author and analyzed by 
the Mineral Research Branch, Ontario Division of Mines returned 0.43 ounce of 
gold per ton and 0.15 ounce of silver per ton.

There is no report of work on the property in recent years.

Milmar Prospect (14)

In 1951 two copper occurrences were discovered on the east shore of a small 
northeast-trending lake about 1,000 m (3,500 feet) east of the northeast tip of 
McKewen Lake in northeast West Township. In the same year six claims were 
staked by the Pileggi Missanabie Mining Syndicate Limited to include the show 
ings. An unknown amount of prospecting was done by the Pileggi Missanabie 
Mining Syndicate Limited and in 1955 the property was optioned to Kent Mines 
Limited (formerly Guarnaccio Gold Mines Limited).

In 1956 a self-potential survey and a gravity profile were carried out over the 
group for Kent Mines Limited. The claims were allowed to lapse but were res- 
taked along with three additional claims in 1958 by D. L. McKinnon who subse 
quently sold the claims to Milmar-Island Mines Limited in 1959 (1959 Prospec 
tus of Milmar-Island Mines Ltd.).

In 1959 Milmar-Island Mines Limited drilled 12 diamond drill holes 
totalling 861 m (2,825 feet) to test the main occurrence. Drill logs submitted for 
assessment work credits indicate that the rock intersected was predominantly 
"granite" (presumably Harcourt Lake syenite) with narrow sections containing 
minor chalcopyrite. No assays were submitted with the logs.

A geological report by P S. Cross contained in the 1959 prospectus of Mil 
mar-Island Mines Limited gives the following description of the occurrences:

The No. l vein, which is located on the south shore of Mud Lake [local name] some 300 feet west 
of the east claim line of claim SSM 57893, is the most important showing examined. The vein, result 
ing from the quartz replacement of the shearing developed in the syenite, varies from 1.5 to 5.0 feet 
in width. It strikes N65W and dips 73 degrees to the north-east and has been traced for 850 feet.

The shearing and mineralization continues into the greenstones at its south end. The sulphide 
mineralization is mainly chalcopyrite with minor amounts of bornite and pyrite. Some magnetite

1 It is not stated on the face of the plan in what units the assays are reported. Correspondence in 
the file suggests that the assays are in dollars. These were converted to ounces for this report using 
the value of gold at the time of 335.00 per ounce.
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was observed. Considerable calcite mineralization is also present. The vein had been opened up, 
where overburden conditions permitted, by seven pits. Sampling of the vein exposed in these pits, by 
the former owners and by the writer, returned copper values ranging from 1.19 7c to 7.14 7c over 
widths up to 4.5 feet. The copper mineralization appears to be uniformly distributed over the entire 
length of the vein being heavily concentrated in places. The south end, which is in the greenstones, 
has not been traced to its limits. The north end continues out under Mud Lake [local name] and has 
been picked up on the other side. The diabase dike, immediately to the west of the No. l vein, would 
cut the vein approximately at the centre of the lake.

Sample results of the No.l vein are as follows:

Sample No. Width Assay in percent Copper

1
2
3
4
5
6
7
C
D
E

1 6
3'0"
4'0"
2'6"
3'0"
4'6"
4'6"
4'0"
2'0"
1'6"

7.14
1.40
1.19
3.63
3.67
4.21
5.89
3.96
3.20
2.64

The No.2 vein, located on claim SSM 57895 some 750 feet east of the No. l vein and extending 
south-east onto claim SSM 57892, is in a silicified shear zone developed in what appears to be a large 
greenstone inclusion in the syenite. The strike is N36W and dips 77 degrees to the south-west. It var 
ies in width from 2.0 to 6.0 and has been traced 160 feet south of the lake and 500 feet north of the

Sample results of the No.2 vein are as follows:

Sample No. Width Assay in percent Copper

8 s'e" i.ov
9 6'0" 1.65

11 4'0" 1.48 1.71*70 over
12 I'O" 2.64 5'0"
13 3'0" 0.87
14 2'0" 1.25
A e'o" 0.45
B 4 ; 0" 0.26
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lake. The southern section, at the time of examination, has been opened up with several pits. The 
mineralization is mainly chalcopyrite with minor amounts of bornite and pyrite. The mineralization 
appears to lessen as the vein leaves the greenstones and continues into the syenite at the south end.

In addition to the two veins above, two mineralized shear zones were examined. The No. l shear 
lies on claim SSM 57893 on the east side of a diabase dike. The shear is in the syenite and has a vary 
ing width up to 8.0 feet. It parallels the diabase dike striking N25W and has a vertical dip. Numerous 
quartz stringers are present in the shear. The mineralization is mainly pyrite with very little copper 
mineralization.

The No. 2 shear lies some 200 feet east of the No. l vein. Its strike nearly parallels that of the No. 
l vein and the dip varies from 40 to 60 degrees to the west. The zone is approximately 100 feet wide 
with 10 feet of heavy shearing approximately in the centre. Chalcopyrite and pyrite mineralization is 
scattered throughout the shear which has been traced from the lake on the north to the greenstone 
contact on the south, a distance of approximately 800 feet. Low copper values were obtained from 
this zone. Sample number 10, taken near the lake, returned 0.48 7o copper.

There is no report of further work. The property has been allowed to lapse.
J.A. Mcintosh, a geologist for Algoma Central Railway visited the Milmar 

showing in 1962. In a very brief report he stated that "both veins are closely 
associated with diabase dikes" (Resident Geologist's Files, Ontario Ministry of 
Natural Resources, Sault Ste. Marie).

Missanabie Gold Shore Mines (9)

A group of 10 patented claims, SSM 12159, SSM 11925 to 11928 inclusive, 
SSM 9349 to SSM 9351 inclusive, SSM 12161, and SSM 12540, commonly 
known as the Smith claims, are located between Little Brothers Creek and Dog 
Lake in Riggs Township. These claims were staked prior to 1943. Missanabie 
Gold Shore Mines, which was incorporated in 1943, took over the claims in the 
mid 1940s and is presently the owner. An extensive series of shear zones, approx 
imately 1800 m (6,000 feet) long, (Mineral Occurrence Compilation Files, Min 
eral Resources Branch, Ottawa), occur on the claim. These claims were exam 
ined by the engineers of Toburn Gold Mines, Limited in 1944. The shear zone 
strikes northwest in brownish weathering highly sheared intermediate to mafic 
metavolcanics with local pyrite concentration cut by feldspar porphyry dikes. 
Bruce (1945, p. 19) reports "fairly high assays for gold were obtained but no body 
of ore was located".

Noranda Exploration Company [1969]

Noranda Exploration Company covered an area by airborne geophysical sur 
vey (magnetometer) in the north-central part of West Township in 1969. No rec-
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ord of any follow-up work is available in the Resident Geologist's Files, Ontario 
Ministry of Natural Resources, Sault Ste. Marie.

Ontario Syndicate [1970]

Ontario Syndicate conducted an airborne magnetometer and INPUT 
electromagnetic survey over the entire Riggs Township and west-central parts of 
West Township in 1970. The geophysical report and any record of follow-up 
work is not available in the Resident Geologist's Files, Ontario Ministry of Natu 
ral Resources, Sault Ste. Marie.

Sylvanite Occurrence (15)

SOROKA GROUP

In 1942 Sylvanite Gold Mines Limited optioned a group of nine unsurveyed 
claims in the northeastern part of West Township, from N. Soroka. Assay plans 
in the assessment files at Sault Ste. Marie indicate that trenching and sampling 
was carried out over two northeast-trending quartz veins on the property. The 
plans indicate the best assay was 0.06 oz. of gold per ton over 1.2 m (3.8 feet). 
Most assays indicated only trace gold.

The precise locations of the veins are not known but they are approximately 
760 m (2,500 feet) northeast of Eskay Lake. There is no report of further work on 
the occurrence. The claims lapsed and were subsequently covered in part by 
Guarnaccio Gold Mines Limited (Kent Mines Limited) staking.

White Occurrence (10)

The White Occurrence is located southwest of Lochalsh Bay on the north 
slope of Manitou Mountain in Riggs Township. Gold was discovered here in 
1934 or 1935 in a quartz diabase dike (Burwash 1935) that intrudes the Lochalsh 
Bay Stock. At the point where the gold was discovered the diabase is cross frac 
tured because of bending induced during the intrusion of the Manitou Mountain 
gabbro stock. The porphyritic granodiorite is a deep pink along the contact of 
the diabase and is exposed in many trenches on the north slope of the hill. The 
cross fractures in diabase are filled by veins and stringers of quartz that contain 
gold. Quartz-filled fractures do not stop in the diabase but continue across the 
contact into granodiorite for 7.6 to 30 m (25 to 100 feet); but the gold has only 
been found in the quartz veins within the diabase dike. The quartz veins vary in 
thickness between 0.6 to 60 cm ( 1A inch to 2 feet).

The property was examined by Erie Canadian Mines Limited in 1936. A re 
port and assay plans prepared by C. Campbell for Erie Canadian indicates that

50



17 channel samples were taken from quartz veins. The best assay was 32.40 per 
ton (gold at 335.00 per ounce) with 13 assays giving only trace value. The report 
states, however, that the then known high-grade veins were not sampled.

Numerous trenches and pits were observed along the north slope of the 
mountain, at about 60 m (200 feet) above the level of the bay and on his map 
Bruce (1945) shows the location of a mill and an open cut. A total production for 
31,124 is recorded for 1936 (Mineral Resources Branch Files, Ottawa).

Winabie Gold Mines Limited (11,16)

A group of 15 claims (later subdivided into 25) in east-central Riggs Town 
ship and west-central West Township was staked prior to 1943. In 1943 it was 
known as the Eastern Group of Bankfield Consolidated Mines, Limited. The fol 
lowing information that describes the work performed by Bankfield Consoli 
dated Mines, Limited in 1943 is Horwood's description quoted by Bruce (1945, p. 
20, 21):

...Mineralized shear zones in a large, fine-grained, light coloured granodiorite [quartz-feldspar 
porphyry 1 ] dike have been exposed and tested in a series of shallow diamond-drill holes in the north 
east corner of claim S.S.M. 12,916. The group comprises claims S.S.M. 12,915 to 12,918, 12,955 to 12,- 
959, and 12,989 to 12,996 . The discovery was made by H. Charlebois...

The granodiorite [quartz-feldspar porphyry 1 ] dike containing the mineralized zones has a strike 
of about S.70 0 E. and a width of from 125 to 155 feet. It is intrusive into the common andesitic lava 
flows of probably Keewatin age, which are widespread in the area. The dike itself is quite unusual in 
that it is made up of two ages of intrusive rock. The earlier type is quite fine grained and in places 
has been sheared to give the appearance of an acid tuff. The later type, which occurs as small lenses 
and dikes intruding the earlier type, is massive and has a medium-grained texture. In places it has 
been fractured and veined by small quartz stringers...

Sheared zones occur at intervals across the dike. The best mineralized one occurs close to the 
south side. It strikes S.65 0 E., practically parallel to the south side of the dike, and has a dip of 85 0 to 
900S. A series of strippings and 22 diamond-drill holes totalling 750 feet have proved that the zone 
has a maximum width of about 5 feet and is at least 285 feet long. At the west end it pinches to 12 
inches in the last trench. Its continuation to the east beyond drill-hole No. 20 has not been traced...

The mineralized zone contains veins and lenses of sugary quartz as much as 24 inches in width. 
Between the lenses there is sheared and mineralized dike rock. The zone weathers quite rusty as it 
contains irregular seams and stringers of finely crystalline pyrite. Some sphalerite also occurs in 
places. This mineral was noted by J.W. MacKenzie in drill-core intersections from which good assays

^ock name used in present report.
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were obtained. Visible gold was seen in one place.

The diamond-drilling, was done largely to provide samples for assay. These assays varied from nil 
to as high as 2.72 ounces of gold. Data on the drill intersections was kindly supplied by J.W. MacK- 
enzie and are listed below:

No. of 
drill-hole Width Gold

No. of 
drill-hole Width Gold

3
2
1
4
5
6
7
8
9
10
11

inches
Too short to

12
24
22
19
16
12
37
86
30
55

ounces
intersect vein

1.40
.48
.36
.71
.06

2.72
.125
.025
.107
.07

12
13
14
15
16
17
18
19
20
21
22

inches
37
30
40
21

Abandoned
12
19

No intersection
vein
vein

45

ounces
0.02

.156

.22

.45

.40

.44

nil
nil

.80

Other sheared and mineralized zones....are narrow and discontinuous. A sheared zone approxi 
mately 500 feet to the north has been opened up in several trenches and is reported to pan gold.

Another mineralized shear zone, directly on the strike of the mineralized 
zone in the claim SSM12,916, 215 m (700 feet) east of the most easterly drill 
hole, gave an assay of 3.15 ounces of gold across 35 cm (14 inches) (Horwood 
1943).

In 1945, the property, then totalling 46 claims, was transferred to Winabie 
Gold Mines Limited. Out of 46 claims, 12 claims were patented (nine in Riggs 
Township and four in West Township). From 1945 to 1946, geophysical survey 
ing, bulldozer stripping, and diamond drilling were carried out by Winabie Gold 
Mines Limited, the results of which are not available in the Resident Geologist's 
Files, Ontario Ministry of Natural Resources, Sault Ste. Marie. The property 
has been idle since 1947.
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LEGEND

CENOZOIC*

QUATERNARY

RECENT

Swamp, stream, and lake deposits.

PLEISTOCENE

Glacial drift, boulders, gravel and sand.

UNCONFORMITY

PRECAMBRIAN6

MIDDLE TO LATE PRECAMBRIAN 
(PROTEROZOIC)

MANITOU MOUNTAIN STOCK

lOa Olivine gabbro (rim, pyroxene >
olivine).

10b Olivine gabbro (core, olivine > py 
roxene).

INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS

9 Unsubdivided.
9a Diabase, porphyritic diabase.
9b Olivine diabase.
9c Quartz diabase.
9d Altered diabase, quartz diorite.
9e Mafic dikes.

INTRUSIVE CONTACT

EARLY PRECAMBRIAN (ARCHEAN) 

FELSIC INTRUSIVE ROCKS 
POST TECTONIC PLUTONS

8a Syenite dikes. 
8b Lamprophyre dikes. 
8c Syenite lamprophyre intrusive brec 

cia.

7 Unsubdivided.
7a Porphyritic hornblende granodio 

rite.
7b Equigranular hornblende grano 

diorite to quartz monzonite.
7c Biotite trondhjemite to granodiorite.
7d Hornblende biotite trondhjemite 

to granodiorite.
7e Porphyritic and equigranular horn 

blende syenodiorite to syenite.
7f Hybrid Quartz diorite, migmatite.
7g Pegmatite, aplite,
7h Feldspar porphyry and felsite.

INTRUSIVE CONTACT

SYNTECTONIC PLUTONS

6a Biolite trondhjemite.
6b Hornblende-biotite trondhjemite to

granodiorite. 
6c Migmatite and hybrid rocks.

INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS

5a Diorite, gabbro.0

INTRUSIVE CONTACT

METAMORPHOSED FELSIC INTRUSIVE 
ROCKS

4 Unsubdivided.
4a Quartz feldspar porphyry,
4b Feldspar porphyry.
4c Felsite.

INTRUSIVE CONTACT

METAVOLCANICS AND 
METASEDIMENTSd
DETRITAL METASEDIMENTS

3 Unsubdivided,
3a Conglomerate.
3b Greywacke, quartz sandstone.
3c Argillite, slate.
3d Stratified tuff or sediment,

FELSIC TO INTERMEDIATE 
METAVOLCANICS

2 Unsubdivided.
2a Massive flows.
2b Sericite schist.
2c Tuff, crystal tuff.
2d Lapilli tuff.
2e Tuff breccia.
2f Porphyritic flows.

MAFIC TO INTERMEDIATE 
METAVOLCANICS

1 Unsubdivided.
la Massive flows.
1b Chlorite schist.
1c Pillowed flows.
1d Coarse grained flow or intrusive.
1e Porphyritic flows.
lg Tuff, crystal tuff.
1h Lapilli tuff.
1j Tuff breccia.
1k Amphibolite.
1m Gneissic amphibolite.
In Amygdaloidal flows.

Iron formation.

Breccia.

Car banalized rock.

Ag Silver.

Au Gold.

q Quartz.

S Sulphide mineralization.

a 'Unconsolidated deposits, Cenozoic deposits are 
represented by the lighter coloured parts of the map,

^Bedrock geology. Outcrops and inferred extensions 
of each rock map-unit are shown respectively in deep 
and light tones of the same colour. Where in placesa 
formation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block.

c These rocks may in part be coarse grained flows.
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in this group are subdivided lithologica/ly 
and the order does not imply relative age.
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Geology is not tied to surveyed lines,
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P945, West Township.
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Cartography by D. Laroche and assistants, Surveys 
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Magnetic declination in the area was approximately 
7" West, 1973.
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PROPERTIES, MINERAL DEPOSITS

RIGGS TOWNSHIP
1. Algoma Steel Corp. Ltd., The-A/goma Ore Division.
2. Amax Exploration, Inc.
3. Bankfield occurrence.
4. Campbell, R.
5. Dog Lake occurrence.
6. Lang, B. W. 11966].
7. Loch Lomond occurrence.
8. Michael-Webb occurrence,
9. Missanabie Gold Shore Mines. ' - -. .

10. White occurrence.
11. Winabie Gold Mines Ltd.

WEST TOWNSHIP . . .

12. Kent occurrence. . .
13. Maisondor occurrence.
14. Milmar prospect, *;~   - :-j, .iw-x-,. ;... ,
15. Sylvanite occurrence.
16. Winabie Gold Mines Ltd.

Information current to December 31st, 1973. former 
properties on ground now open for staking are only 
shown where exploration information is available a 
date in square brackets indicates last year of explor 
ation activity. 
For further information see report.

Scale, l inch to 50 miles 

N.T.S. Reference 42 C/8

SYMBOLS

\u-

1J)83' 

Glacial striae.

Esker.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top indicated by arrow; 
(inclined, vertical, overturned).

Bedding, top (arrow) from grain 
gradation; (inclined, vertical, 
overturned).
Bedding, top (arrow) from relationship 
of cleavage and bedding; (inclined 
overturned).

Lava flow; top (arrow) from pi/lows 
shape and packing.

Gneissosity, (horizontal, inclined, 
vertical).

Foliation; (horizontal, inclined, 
vertical).

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position 
interpreted.

Fault; (observed, assumed). Spot 
indicates down throw side, arrows 
indicate horizontal movement.

Lineament.

Jointing; (horizontal, inclined, 
vertical).

Drag folds with plunge.

Anticline, syncline, with plunge.

Vein. Width in inches.

Magnetic attraction.

Altitude in feet above mean sea level.

Swamp.

Motor road. Provincial highway 
number encircled where applicable.

Other road.

Trail, portage, winter road. 

Aircraft landing facilities. 

Building. ' . ^

District boundary, with mi/eposts, 
approximate position only.

Township boundary, base or meridian 
line, with miieposts, approximate 
position only.

Township boundary, unsurveyed, 
approximate position only.

Mining property, surveyed. Boundary 
approximate position only.

Mineral deposit; mining property, 
unsurveyed, approximate position only.

Surveyed line, approximate position 
only.


