
ISSN 0704-2582 
ISBN 0-7743-9041-7 

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:  

Fumerton, S.L. 1986. Geology of the Righteye Lake area, District of Rainy River; Ontario Geological Survey, 
Report 239, 57p.  

 
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@ontario.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@ontario.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@ontario.ca
mailto:pubsales.ndm@ontario.ca
mailto:copyright@gov.on.ca




Ontario Geological Survey 
Report 239 

Geology of the 

Righteye Lake Area 
District of Rainy River 

1986 

Ministry of 
Northern Development 
and Mines 

Ontario 





Ontario Geological Survey 
Report 239 

Geology of the 

Righteye Lake Area 
District of Rainy River 

by 
S. L. Fumerton 

1986 

Ministry of 
Northern Development 
and Mines 

Rene Fontaine 
Minister 

George Tough 
Deputy Minister 

Ontario 



© 1 9 8 6 Government of Ontario 
Printed in Ontario, Canada 

ISSN 0704-2582 
ISBN 0-7743-9041-7 

Publications of the Ontario Ministry of Northern Development and Mines are available 
from the following sources. Orders for publications should be accompanied by cheque or 
money order payable to the Treasurer of Ontario. 

Reports, maps, and price lists (personal shopping or mail order): 
Public Information Centre, Ministry of Natural Resources 
Room 1 6 4 0 , Whitney Block, Queen's Park 
Toronto, Ontario M7A 1W3 

Reports and accompanying maps (personal shopping): 
Ontario Government Bookstore 
Main Floor, 880 Bay Street 
Toronto, Ontario 

Reports and accompanying maps (mail order or telephone orders): 
Publications Services Section, Ministry of Government Services 
5th floor, 880 Bay Street 
Toronto, Ontario M7A 1N8 
Telephone (local calls), 965-6015 
Toll-free long distance, 1-800-268-7540 
Toll-free from Area Code 807 , O-ZENITH-67200 

Canadian Cataloguing in Publication Data 

Fumerton, Stewart Lloyd. 
Geology of the Righteye Lake area, district of 

Rainy River 

(Ontario Geological Survey report, ISSN 0704-2582 ; 
239) 
Spine title: Righteye Lake area. 
Includes index. 
ISBN 0-7743-9041-7 

I. Geology-Ontario-Righteye Lake Region. I. 
Ontario. Ministry of Northern Development and Mines. 
II. Ontario Geological Survey. III. Title. IV. 
Title: Righteye Lake area. V. Series. 

QE191.F85 1985 557 .13 '177 C86-099615-8 

Every possible effort is made to ensure the accuracy of the information contained in this 
report, but the Ministry of Northern Development and Mines does not assume any 
liability for errors that may occur. Source references are included in the report and users 
may wish to verify critical information. 

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

Fumerton, S.L. 
1986: Geology of the Righteye Lake Area, District of Rainy River; Ontario Geological 

Survey Report 239 , 57p. Accompanied by Map 2464 , Scale 1:31 680 or 1 inch 
to mile. 

Critical Reader: V.G. Milne 
Scientific Editor: Guy Kendrick 1000-86 -U of T Press 

ii 



FOREWORD 

RIGHTEYE LAKE AREA 

This a r e a w a s mapped a t a de ta i led scale. It s t r add le s t h e Quet ico F a u l t 
and includes bo th t h e s ed imen t s of t h e Quet ico Gne i s s Bel t and t h e metavol -
canic rocks and g ran i t i c rocks of t h e Wabigoon Subprovince . 

The Harold L a k e Mine and t h e E l i zabe th Mine a r e former p roduc ing gold 
deposi ts which m a y be s imi la r to deposi ts in t h e Mine C e n t r e a r e a t h a t a r e re­
la ted to shea r zones a long ii thologic contacts . T h i s repor t provides , a long w i t h 
t he for thcoming C a l m Lake repor t , va luab l e in s igh t in to s t r u c t u r a l and s t ra t i -
graphic controls on Mine Cen t re - type gold mine ra l i za t ion . 

V.G. Mi lne 
Director 
Ontario Geological Survey 
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ABSTRACT 

The Righ teye Lake a r ea is located 5 k m wes t of A t i k o k a n . 
The Quetico F a u l t s e p a r a t e s a sequence of E a r l y P r e c a m b r i a n tu rb id i t e -

l ike m e t a s e d i m e n t s in t h e Quetico Subprovince from E a r l y P r e c a m b r i a n me ta -
volcanic and g ran i t i c rocks in t h e Wabigoon Subprovince . 

The m e t a s e d i m e n t a r y sequence sou th of t h e Quet ico F a u l t consis ts of 
nor th-facing in te rbedded wackes and m u d s t o n e s t h a t g rade in to each o ther . 

Metavolcanics n o r t h of t h e Quet ico F a u l t a r e p r e d o m i n a n t l y mafic. Met­
a s e d i m e n t a r y and carbonat ized rocks w i th in t h i s sequence a r e known , b u t a r e 
not common. Severa l g ran i to id su i t e s a r e i n t ru s ive in to t he se metavolcan ics . 
The oldest, a d ior i te to tona l i t e su i te is d o m i n a n t in t h e n o r t h w e s t e r n p a r t of 
t h e a rea , w h e r e a s a leuco- tonal i te su i t e , a g ran i t i c m i g m a t i t e su i te , and a su i te 
of mass ive g ran i t i c rocks, a r e d o m i n a n t in t h e n o r t h e a s t e r n pa r t . 

F a u l t i n g is t h e d o m i n a n t s t r u c t u r a l f ea tu re in t h e a r ea , and m a y obscure 
o ther s t r u c t u r a l fea tures , especial ly w i t h i n t h e Wabigoon Subprovince w h e r e 
faul t ing is bes t developed. F a u l t s commonly t r e n d eas t , a n d a r e located n e a r 
t h e Wabigoon-Quet ico Subprovince b o u n d a r y in a n a r r o w zone which con ta ins 
t h e Quetico Fau l t . In t h e e a s t e r n p a r t of t h e a r e a , n o r t h e a s t e r l y - t r e n d i n g faul ts 
a r e common, especial ly in t h e Wabigoon Subprovince . Such faul ts a r e t h o u g h t 
to be splay faul ts re la ted to t h e Quet ico F a u l t . Major n o r t h w e s t e r l y - t r e n d i n g 
faul ts h a v e been recorded, b u t a r e not common. 

Gold and copper mine ra l i za t ion occurs in t h e Wabigoon Subprovince , pri­
mar i ly w i th in t h e metavolcan ics . Two m i n e r a l occurrences of economic impor­
t ance occur in t h e a rea . These a re t h e former Haro ld L a k e and E l i zabe th Gold 
Mines . 

Geology of the Righteye Lake Area, District of Rainy River, by S.L. Fumerton. Ontario 
Geological Survey Report 239, 57p. Accompanied by Map 2462, scale 1:31 680. Pub­
lished 1986. ISBN 0-7743-9041-7. 

ix 



CONVERSION FACTORS FOR 
MEASUREMENTS IN ONTARIO GEOLOGICAL SURVEY 

PUBLICATIONS 

If the reader wishes to convert imperial units to SI (metric) units or SI units to imperial units the 
following multipliers should be used: 

CONVERSION FROM SI TO IMPERIAL CONVERSION FROM IMPERIAL TO SI 
SI Unit Multiplied by Gives Imperial Unit Multiplied by Givei 

LENGTH 
1 mm 0.039 37 inches 1 inch 25.4 mm 
1 cm 0.393 70 inches 1 inch 2.54 cm 
1 m 3.280 84 feet 1 foot 0.304 8 m 
l m 0.049 709 7 chains 1 chain 20.1168 m 
1 km 0.621371 miles (statute) 1 mile (statute) 1.609 344 km 

AREA 
1 cm 2 0.155 0 square inches 1 square inch 6.451 6 cm 2 

1 m 2 10.763 9 square feet 1 square foot 0.092 903 04 m 2 

1km 2 0.38610 square miles 1 square mile 2.589 988 km 2 

l h a 2.471054 acres 1 acre 0.404 685 6 ha 

VOLUME 
1 cm 3 0.06102 cubic inches 1 cubic inch 16.387 064 cm 3 

l m 3 35.314 7 cubic feet 1 cubic foot 0.028 316 85 m 3 

1 m 3 1.308 0 cubic yards 1 cubic yard 0.764 555 m 3 

CAPACITY 
1 L 1.759 755 pints 1 pint 0.568 261 L 
1L 0.879 877 quarts 1 quart 1.136522 L 
1L 0.219 969 gallons 1 gallon 4.546090 L 

MASS 

l g 0.035 273 96 ounces(avdp) 1 ounce(avdp) 28.349 523 g 
l g 0.032150 75 ounces (troy) 1 ounce (troy) 31.1034768 g 
1kg 2.204 62 pounds(avdp) 1 pound(avdp) 0.453 592 37 kg 
1kg 0.001 102 3 tons (short) 1 ton (short) 907.184 74 kg 
I t 1.102311 tons (short) 1 ton (short) 0.907 184 74 t 
1kg 0.000 984 21 tons (long) 1 ton (long) 1016.0469088 kg 
I t 0.984 206 5 tons (long) 1 ton (long) 1.016046 9088 t 

CONCENTRATION 
lg/ t 0.029166 6 ounce (troy)/ 1 ounce (troy)/ 34.285 714 2 g/t 

ton (short) ton (short) 
lg / t 0.583 333 33 pennyweights/ 1 pennyweight/ 1.714 285 7 g't 

ton (short) ton (short) 

OTHER USEFUL CONVERSION FACTORS 
1 ounce (troy l ton (short) 20.0 pennyweights/ton (short) 
1 pennyweight/ton (short) 0.05 ounce (troyl/ton (short) 

NOTE-Conversion factors which are in bold type are exact. The conversion factors have been taken 
from or have been derived from factors given in the Metric Practice Guide for the Canadian 
Mining and Metallurgical Industries published by The Mining Association of Canada in co­
operation with the Coal Association of Canada. 
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Geology 

of the 

Righteye Lake Area 
District of Rainy River 

by 

S.L. Fumerton1 

INTRODUCTION 

The Righ teye L a k e m a p a r e a is located abou t 215 k m wes t -no r thwes t of 
T h u n d e r Bay and 5 k m wes t of A t i k o k a n . I t covers abou t 310 k m 2 , a n d is 
bounded by L a t i t u d e s 4 8 ° 4 2 ' 3 0 " N and 48°50 'N, a n d by Longi tudes 
9 1 ° 4 1 ' 5 0 " W a n d 92°00'W. 

The m a p a r e a is in t h e Super io r S t r u c t u r a l Province , which is p a r t of t h e 
C a n a d i a n Shield. The bounda ry be tween t h e Quetico and Wabigoon Subpro-
vinces passes t h r o u g h t h e a rea . The Quet ico Subprovince consis ts of a monoto­
nous sequence of me tamorphosed wackes and m u d s t o n e s which h a v e t h e char­
acter is t ics of tu rb id i t e . To t h e no r th , t h e Wabigoon Subprovince consis ts of 
metavolcanics and minor m e t a s e d i m e n t s t h a t h a v e been i n t ruded by gran i to id 
rocks and t h e n were extens ive ly t r ansec t ed by faul ts . These rocks h a v e been 
prospected for gold, copper, and i ron w i t h l imi ted success since t h e end of t h e 
las t cen tu ry . 

Geological m a p p i n g w a s done u s i n g s t a n d a r d pace-and-compass t r a v e r s e s 
in land , and shore l ine t r a v e r s e s a long t h e Se ine River and some of t h e l a rge r 
l akes . Aer ia l pho tog raphs a t a scale of 1:15 840 and 1:50 000 were used in t h e 
field for geological mapp ing . The d a t a ob ta ined from t h e m a p p i n g were t r a n s ­
ferred to 1:15 840 base m a p s publ i shed by t h e Fores t Resources Inven to ry se­
r ies , Division of Lands , O n t a r i o Min i s t ry of N a t u r a l Resources . 

The Se ine River is a major w a t e r course. It flows from eas t to wes t t h r o u g h 
t h e m a p a rea . W i t h i n t h e a r ea , t h i s r iver in te rconnec t s a n u m b e r of smal l 
l akes . The e leva t ion of these is roughly 385 m above msl . T h e s u r r o u n d i n g to-

1 Geologist, Ontario Geological Survey, Precambrian Geology Section, Toronto. 

Manuscript approved by the Chief Geologist, March 21,1980. 
This report is published with the permission of V.G. Milne, Director, Ontario Geological Sur­

vey, Toronto. 
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Righteye Lake Area 

pography is, on t h e whole , gen t ly u n d u l a t i n g . On a local scale , some steep-sided 
h i l l s and shal low gorges occur especial ly w h e r e t h e bedrock is exposed. Such 
fine scale topographica l f ea tu res t end to follow w e a k n e s s e s in t h e u n d e r l y i n g 
rocks. E leva t ions over t h e whole a r e a v a r y from a m a x i m u m of460 m down to a 
m i n i m u m of 384 m above msl . 

Glacia l deposi ts a r e d i s t r ibu ted over mos t of t h e m a p a r e a , b u t a r e va r i ab l e 
in t h i ckness . These deposi ts a r e p r i m a r i l y res t r ic ted to depress ions in t h e be­
drock surface. Neve r the l e s s , a r e la t ive ly th ick m o r a i n e t r e n d i n g n o r t h w e s t oc­
curs a t E a r L a k e a n d is coincident w i t h a major fault . F u r t h e r m o r e , t h i ck out-
w a s h deposi ts , occur d o w n s t r e a m from t h i s m o r a i n e . These deposi t s a r e located 
in t h e M i r a n d a Creek a rea . 

Access 

Two major eas t -wes t t r a n s p o r t a t i o n rou te s cross t h e m a p a r e a and provide 
good access to t h e s o u t h e r n ha l f of t h e a r ea . The first rou te is t h e C a n a d i a n Na­
t iona l Ra i lway . It is located close to t h e Se ine River val ley, a n d is sou th of t h e 
r iver . The second rou te is H i g h w a y 1 1 , which jo ins T h u n d e r Bay, A t i k o k a n , 
and For t F r ances . I t is located on h i g h g round sou th of t h e Se ine River val ley. 
Access to t h e n o r t h e a s t e r n p a r t of t h e a r e a is possible from H i g h w a y 622 which 
is outs ide t h e m a p a r ea . The old l u m b e r roads in t h e a r e a a r e ba re ly usab le . Ac­
cess is easy u s i n g motor vehicle and canoe in t h e s o u t h e r n and e a s t e r n p a r t of 
t h e a rea . In t h e n o r t h w e s t e r n p a r t of t h e a r ea , however , long canoe po r t ages or 
t h e use of float p l anes a r e r equ i red . 

History of Previous Work 

The first geological accounts of t h e a r e a were recorded by Blue (1896) and 
Co leman (1897) who m a d e inspect ion t o u r s of m i n e s in N o r t h w e s t e r n O n t a r i o 
for t h e O n t a r i o B u r e a u of Mines . The first sys t ema t i c geological m a p p i n g in t h e 
a r e a w a s conducted by S m i t h a n d M c l n n e s (1897) a n d M c l n n e s (1899) for t h e 
Geological Su rvey of C a n a d a . S u b s e q u e n t m a p s of t h e a r e a h a v e been compiled 
by T a n t o n (1939), a t a scale of 1 inch to 8 mi les , a n d Moore (1940) a t a scale of 1 
inch to 1 mi le . 

The adjacent S teep Rock L a k e a r e a w a s mapped by S h k l a n k a (1972), Fen-
wick (1976) mapped t h e F in l ayson L a k e a r ea , a n d Y o u n g (1960) mapped t h e 
B e n n e t - T a n n e r a rea . T h e A t i k o k a n - L a k e h e a d S h e e t compi la t ion m a p (Pye and 
Fenwick 1965) inc ludes t h e p r e sen t m a p a r e a . 

Acknowledgments 

The a u t h o r w a s ab ly ass is ted in t h e field d u r i n g t h e 1979 season by D.U. 
Kresz, Roger Fife, David Foley, a n d S teven Webs te r . 

T h a n k s a r e ex tended to t h e staff of t h e O n t a r i o Min i s t r y of N a t u r a l Re-
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sources a t A t i k o k a n for t h e i r cooperat ion and ass i s t ance d u r i n g t h e course of 
t h e field season. 

GENERALGEOLOGY 

The b o u n d a r y be tween t h e Quet ico Subprovince to t h e sou th and t h e Wabi ­
goon Subprovince to t h e n o r t h passes t h r o u g h t h e m a p a rea . T h e b o u n d a r y is 
formed by t h e Quet ico Fau l t . W i t h i n t h e a r ea , t h e Quet ico Subprovince is com­
posed of m e t a s e d i m e n t s , w h e r e a s t h e Wabigoon Subprovince is composed of 
metavolcanics , g ran i t i c rocks, and m e t a s e d i m e n t s . 

M e t a s e d i m e n t s in t h e Quetico Subprovince consist of a monotonous se­
quence of i n t e rbanded wackes and m u d s t o n e s t h a t a r e g r ada t i ona l in to each 
other . Bedding in t he se rocks is typical ly be tween 2 and 100 cm th ick . P re ­
served p r i m a r y s e d i m e n t a r y fea tures ind ica te t h a t t he se rocks comprise a t u r -
bidi te- l ike sequence wi th tops to t h e no r th . Such p r i m a r y s t r u c t u r e s a r e evi­
den t in t h e no r th , b u t a r e progress ively ob l i te ra ted s o u t h w a r d by m e t a m o r p h i c 
recrys ta l l iza t ion . 

High ly shea red polymictic cong lomera tes occur adjacent to or w i t h i n t h e 
m a i n shea r zone of t h e Quet ico F a u l t . These rocks con ta in pebbles of g r a n i t e , 
cher t , h igh ly a l t e red metavolcanics , and a rock type which m i g h t be shea red 
and a l t e red i rons tone . Because of t h e rock types which occur a s pebbles , t hese 
conglomera tes can probably be grouped wi th t h e rocks of t h e Wabigoon Subpro­
vince. 

A single outcrop of conglomera te , which occurs on a n i s land in M i r a n d a 
Lake , is different from t h e o the r conglomera te ; it is poorly sorted, a n d con ta ins 
cobbles, composed ma in ly of g ran i t i c rocks, u p to 30 cm in size. T h e m a t r i x is 
different, be ing a very coarse g ra ined a rkose ; t h e outcrop m a y lie unconform-
ably upon in t rus ive tona l i t e s . 

Mafic metavolcan ics exhib i t a wide r a n g e of t e x t u r a l v a r i a t i o n s over shor t 
d i s tances . Da rk green tuffs, l a h a r s , pi l lowed and mass ive flows a r e common in 
most locat ions, b u t a r e genera l ly impossible to cor re la te a long s t r ike . Chemica l 
m e t a s e d i m e n t s consis t ing of ca rbona tes , i n t e rbanded i rons tones , and che r t s 
a r e associated w i th t h e mafic metavolcanics . Chemica l m e t a s e d i m e n t s a r e not 
common in t h e m a p a rea . 

I n t e r m e d i a t e to felsic metavo lcan ics show a s imi l a r r a n g e in t e x t u r e s to 
t h a t exhibi ted by t h e mafic metavolcan ics . L igh t g reen to off-white tuffs, crys­
ta l tuffs, l a h a r s , pillowed and mass ive flows a r e common, b u t compared wi th 
t h e mafic metavolcanics , tuffaceous rocks a r e more a b u n d a n t . T h e tuffaceous 
rocks and l a h a r s occur ma in ly in outcrops n o r t h e a s t of Modred Lake . These 
outcrops, a s well a s t h e in t e rca l a t ed mafic metavolcan ics , cor re la te w i th t h e 
conglomera te , a rkose , and wacke m e t a s e d i m e n t a r y u n i t mapped by Moore 
(1940), S h k l a n k a (1972), and Fenwick (1976). The difference in n a m e s m a y be 
because t h e rocks to t h e sou thwes t a r e p r imar i l y pyroclas t ic rocks showing a 
l imi ted a m o u n t of hyd rodynamic and mechan ica l r ework ing , b u t t h e rocks to 
t he n o r t h e a s t show a progress ive increase in t h e de t r i t a l s e d i m e n t a r y and me­
chanica l r ework ing components . 

P lu tonic rocks i n t rude t h e metavo lcan ics to t h e n o r t h in two s e p a r a t e bod-
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Righteye Lake Area 

PHANEROZOIC 
CENOZOIC 

Q U A T E R N A R Y 

P L E I S T O C E N E A N D R E C E N T 

Ground moraine, sand, clay, and organic mud. 

Unconformity 
PRECAMBRIAN 

EARLY PRECAMBRIAN 
C A T A C L A S T I C RO C K S 

Mafic and felsic submylonite, mylonite, conglomerate pebbles in commi­
nuted matrix. 

M A F I C I N T R U S I V E R O C K S 

Diorite dikes. 

Intrusive Contact 
FELSIC T O I N T E R M E D I A T E P L U T O N I C ROCKS* 

M A S S I V E G R A N I T I C R O C K S 

Biotite granite, muscovite granite, locally garnetiferous muscovite gran­
ite. 

Intrusive Contact 
F O L I A T E D A N D G N E I S S I C P L U T O N I C R O C K S 

G R A N I T I C M I G M A T I T E 

Biotite granite, biotite hornblende granite to granodiorite, tonalite, 
quartz diorite, and migmatite. 

L E U C O - T O N A L I T E 

Muscovite, chlorite leuco-tonalite, chlorite, muscovite leuco-tonalite, hy-
pabyssal phase. 

D I O R I T E T O T O N A L I T E 

Biotite tonalite, amphibole tonalite, quartz diorite. 

Intrusive and Faulted Contact 
M E T A V O L C A N I C S A N D M E T A S E D I M E N T S 

M E T A S E D I M E N T S 

C L A S T I C M E T A S E D I M E N T S 

Wacke, mudstone, conglomerate, biotite gneiss, amphibolitic, garnetifer­
ous, and schistose rocks. 

C H E M I C A L M E T A S E D I M E N T S 

Limestone, interbanded quartz-goethite, quartz-hematite, quartz-magne­
tite, pyritic ironstones, "paint rock", chert, graphite-bearing rocks. 

M E T A V O L C A N I C S 

I N T E R M E D I A T E T O F E L S I C M E T A V O L C A N I C S 

Flows, tuffs, crystal tuff, sericite schist, phyllite, lahar, pillowed flows. 
M A F I C T O I N T E R M E D I A T E M E T A V O L C A N I C S 

Flows, tuff, chlorite schist, phyllite, amphibolite, lahar, pillowed flows. 

*The terminology used here follows the recommendations of the IUGS (Streckeisen 1976). 
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ies, bo th of which conta in a different su i te of rock types . T h e w e s t e r n body is 
largely u n d e r l a i n by rocks which form p a r t of a f rac t ionated ser ies , r a n g i n g in 
composit ion from dior i te to tona l i t e . Th i s ser ies is in t u r n i n t ruded by mass ive 
g ran i t i c rocks. T h e e a s t e r n body is composed of four different p lu tonic rock 
types: t h e dior i te to tona l i t e ser ies , found to t h e wes t of t h i s body; a n occurrence 
of leuco-tonal i te which is largely faul t bounded; a n inhomogeneous u n i t of 
g ran i t i c m i g m a t i t e s g r a d i n g l a t e ra l ly to t h e n o r t h w e s t in to banded gran i t i c 
m i g m a t i t e s ; and mass ive g ran i t i c rocks which i n t r u d e t h e e a s t e r n a n d wes te rn 
bodies. 

Mafic d ikes h a v e only been recognized in a l imi ted n u m b e r of locat ions, and 
these a r e exposed p r imar i l y in t h e p lu tonic rocks. Most d ikes a r e diori t ic in 
composit ion, b u t some d ikes h a v e been me tamorphosed whi le o t h e r s h a v e not . 
Therefore , t h e r e m u s t h a v e been a t leas t two per iods of d ike e m p l a c e m e n t . 

Va r ious k i n d s of Pleis tocene glacial deposi ts a r e found t h r o u g h o u t t h e 
a rea . Main ly glaciofluvial deposi ts occur in t h e n o r t h e r n p a r t of t h e m a p a r ea , 
and a n a r c u a t e recessional m o r a i n e is located a t E a r Lake . In t h e s o u t h e a s t e r n 
p a r t of t h e a r ea , g lac io lacus t r ine deposi ts a r e common. 

Early Precambrian 

METAVOLCANICS 

The metavolcan ics a r e divided in to two m a i n groups; mafic to in t e rmed i ­
a te , and i n t e r m e d i a t e to felsic. The division be tween the se w a s es tab l i shed pri­
mar i l y on t h e bas i s of colour, and r ep re sen t s a s o m e w h a t a r b i t r a r y division of 
rocks which h a v e a l a rge composi t ional r a n g e . Because of t h i s , t h e two subdivi­
sions a r e complexly in te r - re la ted and d i s t r ibu ted . In t h e m a p a r ea , all k n o w n 
occurrences of t h e metavolcan ics lie n o r t h of t h e Quet ico F a u l t in t h e Wabigoon 
Subprovince , and form t h r e e in te rconnec ted be l t s . The first pa ra l l e l s and is ad­
j acen t to t h e Quet ico Fau l t , t h e second t r e n d s n o r t h e a s t sp lay ing from t h e first 
bel t into t h e e a s t e r n p a r t of t h e a rea . I t ex t ends beyond t h e m a p a r ea . The th i rd 
bel t t r e n d s no r th -no r thwes t from t h e Quet ico F a u l t in t h e cen t r a l p a r t of t h e 
a rea . It ex tends beyond t h e m a p a r ea . 

In contact w i th t h e metavolcan ics a r e t h e d ior i te - tona l i te su i te , t h e leuco-
tona l i t e rocks, t h e g ran i t i c m i g m a t i t e , a n d t h e mass ive g ran i t i c rocks, all of 
which form p a r t of t h e Wabigoon Subprovince in t h e Righ teye L a k e a rea . Some 
m e t a s e d i m e n t s a r e in t e rca l a t ed w i t h t h e metavolcan ics , and a r e sepa ra t ed 
from t h e Quetico Subprovince m e t a s e d i m e n t s by t h e Quet ico F a u l t . 

Mafic to Intermediate Metavolcanics 

The mafic to i n t e r m e d i a t e metavo lcan ics a r e subdivided into a n u m b e r of 
different ca tegor ies depend ing on rock fabric. 
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Righteye Lake Area 

M A F I C T O I N T E R M E D I A T E F L O W S 

These outcrops a r e typica l ly well rounded a n d mass ive , b u t foliated out­
crops a r e common. A n a l t e r a t i o n zone 1 to 2 cm deep is cons iderab ly l igh te r in 
colour t h a n t h e f resher surfaces. On t h e fresh surface t h e rock is d a r k olive-
green , g rey ish green , or b lack, d e p e n d i n g on t h e g r a i n size a n d t h e a m o u n t of 
m e t a m o r p h i c a l t e r a t i on and ca rbona t i za t ion . In t h e flows, t h e m i n e r a l s v a r y 
from be ing a p h a n i t i c to 2 to 3 m m in size; gene ra l l y t h e finer g r a i n e d rocks a r e 
l ighter . 

No contac t be tween ind iv idua l flows w a s identified, b u t t h e divis ion in to 
fine-grained flows ( < 0 . 5 m m ) , m e d i u m - g r a i n e d flows (0.5 m m to 2 m m ) , and 
coarse-gra ined flows ( > 2 m m ) , even t h o u g h a r b i t r a r y , is t h o u g h t to reflect to 
some e x t e n t t h e g ra in size of different flows. Some flows could be d i s t i ngu i shed 
from o t h e r s by t h e presence or absence of a n h e d r a l feldspar phenocrys t s . These 
phenocrys t s a r e r a r e , and a r e u sua l ly less t h a n 2 m m in size, b u t some up to 6 
m m h a v e been observed. 

Pi l lowed flows a r e not a b u n d a n t , b u t occur t h r o u g h o u t t h e a r ea , and a r e 
associa ted w i th metavo lcan ic flows. These pil lowed flows a r e gene ra l l y de­
formed so t h a t tops a r e difficult or impossible to d e t e r m i n e . In one locali ty, 
smal l pi l lows a r e mode ra t e ly well p rese rved a n d show a composi t ional zona-
t ion. The zonat ion is m a r k e d by a n inc reas ing a b u n d a n c e and fusion of ocelli of 
i n t e r m e d i a t e composi t ion wi th i nc rea s ing d i s t ance a w a y from t h e pillow m a r ­
g ins (Photo 1). 

S i m i l a r ocelli were noted e l s ewhere in t h e mafic to i n t e r m e d i a t e flows, b u t 
a r e sparse ly d i s t r ibu ted , a r e u n r e l a t e d to a n y obvious s t r u c t u r e , and a r e not 
common. 

Th in section e x a m i n a t i o n of t he se rocks r evea l s a h igh ly va r i ab l e composi­
t ion which r a n g e s from gabbro to b a s a l t to andes i t e and to daci te . F u r t h e r m o r e , 
t h e s t a t e of a l t e r a t i on va r i e s from negl ig ible to complete ly a l te red . The pr inci­
pal cons t i t uen t s a r e plagioclase (up to 30 percent ) , ch lor i te (up to 75 percent ) , 
epidote ( t race to 20 percent ) , amphibo le (up to 60 percent ) , q u a r t z (up to 15 per­
cent) , and c l inopyroxene (up to 55 percent ) . O t h e r m i n e r a l s which occur in ac­
cessory a m o u n t s a r e sphene , zircon, h e m a t i t e , and opaque m i n e r a l s . C a r b o n a t e 
and ta lc occur a s widespread a l t e r a t i on m i n e r a l s in low concen t ra t ions . Typi­
cally, plagioclase is s t rong ly saussur i t i zed , b u t in some cases it is possible to de­
t e r m i n e t h e a n o r t h i t e con ten t a t abou t A n 5 0 . In t h e more ex tens ive ly a l t e red 
rocks, chlor i te and epidote commonly occur t o g e t h e r in a fine-grained a l t e r a ­
t ion m a t r i x . Also, epidote occurs a s poiki loblas t ic and porphyroblas t ic g r a i n s 
der ived from t h e rec rys ta l l i za t ion of m a t r i x m a t e r i a l , as a l t e r a t i o n produc ts 
associated w i th amphibo les , a n d pyroxene , and m a n t l i n g some opaque miner ­
a ls . Recrysta l l ized b lades of chlor i te also commonly occur a l igned para l l e l to 
t h e foliation in t h e rock, and cut t h e fine-grained a l t e r a t i on m a t r i x a s well a s 
amphibo le c rys ta l s and g r a i n s of plagioclase a n d c l inopyroxene. The amphibo le 
is u sua l ly ac t inol i te and in mos t cases is a l t e red to chlor i te , commonly poikilob­
last ic , and in some in s t ances form pseudomorphs af ter c l inopyroxene. Q u a r t z 
a p p e a r s to occur in two modes; in smal l c lus t e r s commonly in t e r s t i t i a l to l a rge r 
amphibo le and epidote g r a i n s , and a s smal l inc lus ions w i th in poiki loblast ic 
amphibo le g ra ins . Cl inopyroxene , w h e n p resen t , is a major cons t i tuen t of t h e 
rock and is commonly f ragmented , s t rongly a l t e red , and m a n t l e d by a m p h i -
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OGS 10476 
Photo 1-Zoned pillowed flows. The margins are composed of massive aphanitic mafic rock (darker ma­

terial). One to 2 cm from the pillow margins occelli of intermediate composition occur, and 
these increase in size and abundance towards the pillow core. 

bole. T h e gene ra l a p p e a r a n c e of t h e c l inopyroxene sugges t s t h a t it is a p r i m a r y 
cons t i t uen t of t he se rocks. 

MAFIC TO INTERMEDIATE TUFFS 

Tuffs were d i s t ingu i shed from flows by t h e p resence of faint and i r r egu la r 
colour b a n d i n g , s t rong foliation, and in some cases by t h e presence of small 
rock f r agmen t s (>2 m m ) in t h e fine-grained m a t r i x . T h e tuffs a r e genera l ly 
l ighter , b u t do h a v e t h e s a m e colour r a n g e a s t h e mafic to i n t e r m e d i a t e flows. 
These mafic to i n t e r m e d i a t e tuffs a r e u s u a l l y t h i n u n i t s ( < 1 0 0 m) which a re in­
t e r ca l a t ed wi th t h e flows, and a r e difficult to t r ace a long s t r ike . 

T h i n section e x a m i n a t i o n shows t h a t t h e mafic to i n t e r m e d i a t e tuffs a re ex­
tens ive ly a l t e red to ca rbona t e , epidote , chlor i te , and qua r t z ; ac t inol i te occurs a s 
po rphyrob las t s set in a h igh ly a l t e r ed m a t r i x . In some samples , ho rnb lende oc­
cu r s in t h e cores of t h e ac t inol i te porphyrob las t s . E x a m i n a t i o n of t h i n sections 
indicated t h a t p r i m a r y t e x t u r e s could no t be identified. 
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Righteye Lake Area 

CHLORITE SCHIST, PHYLLITE, AMPHIBOLITE, AND LAHAR 

Chlor i t e schis ts and phy l l i t e s a r e very common in t h e R igh teye L a k e m a p 
a r ea . These rocks a r e mos t a b u n d a n t in t h e vic ini ty of t h e Se ine R ive r which is 
l a rge ly coincident w i th t h e Quet ico F a u l t . These rocks a r e d i s t i ngu i shed from 
t h e mafic flows and tuffs by t h e pronounced schis tos i ty p re sen t , and a r e g rada -
t iona l in to mafic submylon i t e s der ived from mafic metavolcan ics . Gene ra l ly , 
such rocks were classified a s chlor i te schis ts and phy l l i t e s r a t h e r t h a n a s sub-
mylon i t e if no obvious r e l a t ed s t r u c t u r e or l i n e a m e n t occurred in t h e vic ini ty of 
a schistose outcrop. Typical ly , t h e rocks h a v e a h igh ly e tched outcrop surface, 
a r e d a r k g reen , and h a v e a waxy lu s t r e on c leavage surfaces , a s well a s h a v i n g 
a waxy to soapy feel. 

Amphibo l i t e s a r e u n c o m m o n a n d a r e l a rge ly res t r ic ted to isolated outcrops 
in t h e n o r t h e r n p a r t of t h e metavo lcan ics n e a r t h e contac t s w i th foliated a n d 
gneissic p lu ton ic rocks. Most amph ibo l i t e s a r e d a r k g reen and m e d i u m to 
coarse g ra ined a n d a r e mass ive . However , in some exposures a w e a k foliation 
m a y be observable . 

Severa l exposures close to t h e Se ine River a r e classified in t h i s r epor t a s la­
h a r s , b u t m a y be agg lomera t e s . These rocks con ta in n u m e r o u s polymict ic frag­
m e n t s which a r e a n g u l a r or rounded , a n d some show a n a l t e r a t i o n zonat ion 
which sugges t s t h a t some f r agmen t s h a d u n d e r g o n e a l t e r a t i o n pr ior to re-li-
thif icat ion (Photo 2). All f r agmen t s a r e volcanic in or ig in a n d r a n g e in composi­
t ion from felsic to mafic, and a r e set in a d a r k g reen fine-grained m a t r i x . 

CARBONATIZATION 

Close to t h e Se ine River a r e a n u m b e r of outcrops composed of a m i x t u r e of 
h igh ly a l t e red mafic tuffs and va r i ab l e a m o u n t s of ca rbona te . These outcrops 
a r e deeply p i t ted , a n d t h e ca rbona t e exh ib i t s a r u s ty b rown surface a l t e r a t i on . 

Th in section e x a m i n a t i o n shows t h a t a t leas t two g e n e r a t i o n s of ca rbona te 
exis t in t he se rocks. T h e ea r l i e r g e n e r a t i o n of c a r b o n a t e consis ts of d i r ty b rown 
microscopic g r a in s . In one t h i n section, t h i s m a t e r i a l w a s observed to h a v e a 
t rachyt ic - l ike t e x t u r e , and p r e s u m a b l y r e p r e s e n t s a ghos t t e x t u r e der ived by 
t h e complete ca rbona t i za t ion of some pre -ex i s t ing volcanic rock. The second 
gene ra t i on of c a rbona t e is also formed of microscopic g r a i n s , b u t is off-white 
and fills voids left by t h e f r agmen ta t i on of t h e first gene ra t i on ca rbona te . 

Such ca rbona t i za t ion a p p e a r s to be spa t i a l ly associa ted w i th zones of in­
t ense s h e a r i n g re la ted to t h e Quet ico F a u l t . 

CHEMICAL COMPOSITION 

A to ta l of n i n e me tavo lcan ic s amp le s were ana lyzed for t h e i r major e l e m e n t 
composit ion (Table 2), of which two were classified as i n t e r m e d i a t e to felsic in 
composit ion. The r e m a i n i n g seven were classified a s mafic to i n t e r m e d i a t e in 
composit ion. 
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TABLE 2 MAJOR COMPONENT AND TRACE ELEMENT COMPOSITION OF SOME METAVOLCANICS IN THE 
RIGHTEYE LAKE AREA. 

Field 
Number F201 F205A F208 F297 F464 F485 F564 F575 F 6 6 7 

Sample 
Number 
on Map 

1 2 3 4 5 6 7 8 9 

Major Components in Weight Percent 

S i 0 2 64.0 49.9 48.9 49.1 48.6 49.4 48.1 43.9 74.0 
A 1 2 0 3 16.8 14.5 14.3 13.3 15.6 12.5 11.2 13.6 14.1 
F e 2 0 3 * 5.73 13.0 9.48 17.1 11.0 17.0 8.63 17.8 2.34 
MgO 2.05 6.03 10.3 5.30 7.31 5.77 11.6 6.68 0.45 
CaO 5.27 11.2 13.1 8.52 8.71 5.85 10.4 11.4 1.39 
N a 2 0 2.31 1.98 1.62 1.70 1.56 3.70 3.41 2.49 4.07 
K 2 O 1.48 0.92 0.41 0.24 0.00 0.00 0.15 0.04 2.02 
T i 0 2 0.66 1.22 0.45 1.78 0.83 1.25 0.58 2.16 0.23 
P 2 O 5 0.14 0.04 0.02 0.09 0.06 0.10 0.30 0.08 0.03 
H 2 0 0.10 0.20 0.18 0.21 0.25 0.25 0.17 0.20 0.03 
C D 2 * * 0.14 0.52 0.19 0.10 2.56 1.50 3.77 0.12 0.99 
5 * * 0.01 0.05 0.05 0.07 0.04 0.01 0.16 0.15 0.03 
L.O.I. 2.3 1.7 2.4 2.9 6.7 4.5 6.2 2.5 2.1 
TOTAL 100.8 100.6 101.1 100.2 100.6 100.3 100.7 100.8 100.7 

* Total Iron Expressed as F e 2 0 3 . 
** Not calculated in total summations. 
L.O.I. - Loss on ignition. 



Trace Elements in Parts Per Million (ppm) 

Field 
Number F201 F205A F208 F297 F464 F485 F564 F575 F667 
Sample 
Number on 
Map 1 2 3 4 5 6 7 

CO
 9 

Field Name Rhyolite Mafic Mafic Basalt Mafic Mafic Mafic Mafic Felsic 
from Irvine: Andesite Flow Flow Basalt Flow Flow Tuff Flow Tuff 
and Baragar Calc-AIk Basalt Basalt Tholei- Basalt Basalt Basalt Basalt Rhyolite 
(1971) alic Tholei- Tholei- ite Tholei- Tholei- Tholei Tholei- Calc-Alk 
Affinity ite ite ite ite ite ite alic 

Ba 310 220 460 90 70 60 160 80 510 
Co 18 56 47 54 44 47 42 66 N.D. 
Cr 12 242 630 18 307 12 1070 41 N.D. 
Cu 19 178 64 260 150 79 66 320 48 
Ni 9 58 133 52 98 21 250 151 N.D. 
Pb 18 151 23 23 62 9 39 15 31 
Zn 66 102 96 152 69 88 92 94 28 

N.D. - Not determined 

NOTE: Chemical analyses performed by Geoscience Laboratories, Ontario Geological Survey, Toronto. 



Righteye Lake Area 

la r in outcrop and t h e rock is a p h a n i t i c w i th occasional q u a r t z and feldspar 
phenocrys t s ( < 3 m m ) . T h e i n t e r m e d i a t e flows a r e t h e d o m i n a n t rock type and 
a r e typical ly l ight g reen to g reen i sh grey . T h i s rock type u s u a l l y is fine g ra ined 
(<0 .5 m m ) and is rounded in outcrop. 

Pi l lowed flows h a v e been observed in t h i s un i t , b u t a r e u n c o m m o n , h a r d to 
discern, a n d only occur in t h e flows t h a t h a v e a n i n t e r m e d i a t e composi t ion. 

Th in section e x a m i n a t i o n shows t h a t t he se flows a r e l a rge ly composed of a 
f ine-grained m a t r i x (<0 .2 m m ) cons i s t ing of t h e following a l t e r a t i o n produc ts : 
muscovi te , c a rbona t e , epidote , and chlor i te . Q u a r t z a n d feldspar a r e also found 
in t h i s m a t r i x a s well a s occur r ing a s phenocrys t s . T h e q u a r t z phenocrys t s , 
w h e r e p resen t , h a v e c rude s q u a r e ou t l ines , b u t h a v e u n d e r g o n e recrys ta l l iza-
t ion, forming s u b g r a i n s w i th in t h e or ig ina l ou t l ine w i th undu lose ex t inc t ion 
and , in some cases , basa l deformat ion l ame l l ae . T h e plagioclase phenocrys t s , 
w h e n p resen t , a r e h igh ly saussur i t i zed , bu t o r ig ina l m y r m e k i t i c t e x t u r e s and 
composi t ional zona t ions a r e a p p a r e n t in some g r a i n s . T h e composi t ion of t h e 
plagioclase w a s d e t e r m i n e d to va ry be tween A n 5 a n d A n 3 1 . 

INTERMEDIATE TO FELSIC TUFFS, SERICITE SCHISTS, LAHARS 

The i n t e r m e d i a t e to felsic tuffs a r e d i s t i ngu i shed from flows by t h e pres ­
ence of faint i r r e g u l a r colour b a n d i n g , s t rong foliation, and rock and/or c rys ta l 
f r agmen t s (Photo 3). The occurrence of l i thic and c rys ta l f r agmen t s is more fre­
q u e n t in i n t e r m e d i a t e to felsic tuffs t h a n in t h e mafic tuffs. These tuffs a r e 
more a b u n d a n t t h a n felsic flows, especial ly to t h e n o r t h e a s t of Modred Lake . 
The tuffs r a n g e from off-white to pa le g reen and t h e m a t r i x g r a i n size va r i e s 
from fine g ra ined to a p h a n i t i c . T h e m a x i m u m size of l i thic or c rys ta l f r agmen t s 
is 5 m m . The mos t common type of f r agmen t is a mi lky b lue q u a r t z , w i th felds­
p a r and l i thic f r agmen t in dec reas ing order of a b u n d a n c e . 

Th in section e x a m i n a t i o n r evea l s t h a t t h e rock m a t r i x is composed domi-
n a n t l y of f ine-grained ( < 0 . 0 5 m m ) q u a r t z a n d feldspar, wi th lesser a m o u n t s of 
d i s semina ted muscovi te , ta lc , c a rbona t e , ch lor i te , and epidote . A p a t i t e and 
opaque g r a i n s occur in accessory a m o u n t s . T h e phyl los i l ica tes occur in wavy 
l en t i cu la r a g g r e g a t e s a l igned para l l e l to each o ther . Ch lo r i t e and epidote t end 
to be concen t ra ted into b a n d s which a r e para l le l to t h e rock foliation. The 
q u a r t z f r agmen t s in t h i s u n i t h a v e recrys ta l l ized to sma l l e r s u b g r a i n s w i t h un­
dulose ex t inc t ion and t h e feldspar f r agmen t s a r e composed of s t rong ly saussu ­
ri t ized plagioclase. 

Serici te schis ts a r e not common in t h e m a p a r ea . W h e r e exposed, t h e s e 
rocks a r e usua l ly i n t i m a t e l y re la ted to felsic submylon i t e s . T h e schis t s a r e usu­
al ly off-white, h a v e a r u s t y s t a in , and a n e a r l y perfect a l i g n m e n t of ser ic i te and 
muscovi te which i m p a r t s a s t r o n g schis tos i ty to t h e rock. 

A n u m b e r of g raded l a h a r s a r e exposed in t h e i n t e r m e d i a t e to felsic me ta ­
volcanics which occur to t h e n o r t h e a s t of Modred Lake . Since some of t h e l a rge r 
f r agment s a r e rounded , t h e rock could be classified a s a cong lomera te (Photos 4 
and 5) (after Moore 1940). All t h e c las t s in t he se l a h a r s a r e of mafic to felsic me­
tavolcanic m a t e r i a l , and t h e m a t r i x is of i n t e r m e d i a t e to felsic composi t ion. 
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Photo 4-Graded lahar with large rounded and angular plus smaller angular metavolcanic fragments 
form this poorly sorted, though graded, outcrop. The roundness of some fragments indicates 
considerable mechanical transportation has occurred. The rock could also be classified as a 
conglomerate. 

LIMESTONE 

T h e only k n o w n outcrop of l imes tone in t h e m a p a r e a is located a t t h e 
m o u t h of t h e Se ine River Divers ion. T h e rock is mass ive , and composed of fine­
g ra ined g rey c a r b o n a t e w i th e u h e d r a l py r i t e c rys ta l s , u p to 2 cm, spars ley dis­
s e m i n a t e d t h r o u g h o u t t h e rock. T h i s rock is d i s t i ngu i shed from t h e complete ly 
carbonat ized me tavo lcan ics by t h e absence of a l t e r ed tuffaceous f r a g m e n t s a n d 
by t h e mass ive fine-grained n a t u r e of t h e rock. 

INTERBANDED QUARTZ-GOETHITE, QUARTZ HEMATITE, AND QUARTZ-MAGNETITE 
IRONSTONES 

Two outcrops w h e r e t he se rocks a r e exposed were e x a m i n e d by t h e field 
pa r ty ; one is a t B a n n i n g L a k e in a m y l o n i t e zone a n d t h e o the r is in a r a i lway 
cut sou thwes t of T racy Rapids . T h e s e two occurrences con ta in i n t e r b a n d e d 
cher t a n d q u a r t z w i th h e m a t i t e and goe th i t e in b a n d s less t h a n 5 cm th ick . T h e 
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Photo 5-Graded lahar in the same outcrop as Photo 4 but lower down the outcrop face. The graded bed­
ding is inverted and has a sharp decrease in clast size with stratigraphic thickness. An apparent 
hiatus in sedimentation' occurred before deposition of the ash rock or mudstone at the base of 
the outcrop. 

che r t h a s pa r t l y recrys ta l l ized to f ine-gra ined qua r t z , a n d w h e r e goe th i te oc­
curs , t h e e longa ted g r a i n s of goe th i t e define a s y n t a x i a l t e x t u r e which sugges t s 
t h a t t h e goe th i t e is a r e p l a c e m e n t m i n e r a l . 

I n t e r b a n d e d m a g n e t i t e and che r t we re not observed, b u t h a v e been re­
por ted in a n u m b e r of d iamond-dr i l l logs in t h e a s s e s s m e n t files (Assessment 
F i les Resea rch Office, O n t a r i o Geological Su rvey , Toronto) . 

PYRITIC IRONSTONES, PAINT ROCK', CHERT, GRAPHITIC HORIZONS 

Exposu res of pyr i t ic i rons tones were observed n o r t h of Pe rch Lake . These 
rocks a r e res t r ic ted to conformable hor izons less t h a n 1 m th i ck t h a t con ta in di-
s e m i n a t e d pyr i t e ( < 3 0 percent ) w i t h t r a c e s of py r rho t i t e , a n d a r e p a r t of t h e 
o the rwise d o m i n a n t l y me tavo lcan ic pi le. T h e rock t ype is m e d i u m g ra ined (1 to 
2 m m ) , a n d h a s a th ick r u s t y a l t e r a t i o n zone on t h e w e a t h e r e d surface. 

' P a i n t Rock' is a colloquial t e r m used for a m a n g a n i f e r o u s rock type which 
is well exposed in t h e S teep Rock Iron M i n e a t A t i k o k a n . Th i s rock type was not 
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identif ied by t h e field pa r ty , b u t h a s been repor ted in d iamond-dr i l l logs. Con­
sequen t ly , t h e following descr ip t ion h a s been t a k e n from Mcin tosh (1972, 
p.99). 

This manganese-rich rock is soft, earthy to clayey and is grey to black. It consists of a poorly 
sorted mixture of goethite, hematite, quartz, pyrolusite, manganite, carbonate, and kaolinite. 
Patches of a soft red dike, and ochreous yellow limonitic earth, containing chert fragments as well 
as remnant patches of banded chert and ferruginous dolomite, are found engulfed in the "paint 
rock". Small concentrations of pyrolusite and lenses of hard goethite are less common. 

C h e r t is a n o t h e r rock type t h a t w a s not observed in-situ by t h e field p a r t y , 
b u t banded che r t h a s been recorded in d iamond-dr i l l logs in t h e Pe rch L a k e 
a rea . 

Graph i t i c hor izons , which a r e less t h a n 1 cm th ick and u s u a l l y less t h a n 1 
m m th ick , occur commonly wi th ca rbona t ized tuffaceous rocks associa ted w i th 
banded i rons tones . T h e g r a p h i t e is spa r se ly d i s s emina t ed in rocks which h a v e 
a s t rong schis tos i ty , and it is possible t h a t t h e g r a p h i t e m a y h a v e a tec tonic ori­
gin. 

Clastic Metasediments 

T h r e e types of clast ic m e t a s e d i m e n t s occur in t h e m a p a rea . T h e first and 
most a b u n d a n t type is t h e t u r b i d i t e sequence of w a c k e s and m u d s t o n e s which 
outcrop in t h e Quet ico Subprovince . T h e second is a polymict ic cong lomera te , 
t h e d i s t r ibu t ion of which closely cor responds to t h e m a i n s h e a r zone of t h e 
Quet ico Fau l t . The t h i r d is a n o t h e r cong lomera te which is poorly sorted, and is 
only k n o w n to occur on a n is land in M i r a n d a Lake . 

WACKES AND MUDSTONES 

A monotonous wacke and m u d s t o n e sequence occurs sou th of t h e Quet ico 
F a u l t and g r a d e s into b iot i te a n d ho rnb l ende gne isses to t h e sou th . Typical ly , 
t h e beds a r e be tween 2 a n d 100 cm th ick a n d h a v e d i s t inc t ba ses to wacke beds 
which g rade u p w a r d s in to m u d s t o n e s (Photo 6). The ra t io of wacke to m u d s t o n e 
is va r iab le ; in some in s t ances t h e r e is very l i t t le m u d s t o n e p r e sen t in t h e sedi­
m e n t a r y cycle, and in o the r i n s t ances t h e r e is no wacke componen t in t h e cycle. 

F rom t h e g raded bedd ing in t he se cycles, t h e top of t h e s e d i m e n t a r y se­
quence is to t h e no r th , a n d therefore t h e younges t s e d i m e n t s a r e adjacent to t h e 
Quet ico Fau l t . Hor izons of mass ive wackes to a rkoses , devoid of a n y g raded 
bedd ing and up to 10 m in t h i cknes s , occur u n c o m m o n l y w i th in t h i s cyclic sedi­
m e n t a r y sequence . 

The wackes a r e fine to m e d i u m g ra ined ( < 0 . 5 m m to > 2 m m ) , a r e inequi -
g r a n u l a r , w i th qua r t z , feldspar, and l i th ic c las t s 2 to 3 m m in size. These c las t s 
form u p to 50 percen t of t h e rock set in a fine-grained m a t r i x . The rock is me­
d i u m grey or g reen i sh grey. Based on t h i n sect ion and field e x a m i n a t i o n s , t he se 
rocks correspond to a subarkos ic wacke in a s an d s to n e classif icat ion modified 
by Young (1967). T h e coarser c las t s a r e sub rounded to a n g u l a r in ou t l ine . The 
q u a r t z c las ts h a v e been recrys ta l l ized to s u b g r a i n s , and t r a i l s of fine-grained 
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para l l e l to t h e foliation in t h e rock. In s amp le s n e a r t h e s o u t h e r n l imi t of t h e 
a rea , b iot i te l a t h s a r e cu t by subpara l l e l poiki loblast ic h o rn b l en d e g r a in s . Both 
t h e ho rnb lende and biot i te g r a i n s a r e cu t by chlor i te l a t h s . T race a m o u n t s of 
epidote a r e associated w i th opaque m i n e r a l s . T race a m o u n t s of m i n u t e g a r n e t 
g r a i n s occur n e a r t h e s o u t h e r n l imi t of t h e m a p a r ea ; t h e s e a r e s u b h e d r a l and 
zoned. O t h e r accessory m i n e r a l s which occur in t r ace a m o u n t s in t h i s u n i t a r e 
apa t i t e , h e m a t i t e , zircon, sphene , and opaque m i n e r a l s . C a r b o n a t e occurs a s a n 
a l t e r a t i on product d i s semina t ed t h r o u g h o u t t h e rock in t r ace a m o u n t s . 

N e a r Righteye Lake , ho rnb l ende gneiss , too res t r i c ted to show on t h e m a p 
face, outcrops close to t h e a r e a u n d e r l a i n by m e t a s e d i m e n t s . These gneisses 
m igh t be der ived from m e t a s e d i m e n t s . T h e rock is d a r k grey, fine g ra ined 
(<0 .5 m m ) , and re la t ive ly mass ive . T h i n sect ion e x a m i n a t i o n shows t h a t t h e 
rock is composed of abou t 20 pe rcen t q u a r t z , which occurs a s smal l g r a i n s (<0 .2 
mm) wi th rounded m a r g i n s . Plagioclase forms abou t 50 pe rcen t of t h e rock and 
is only s l ight ly a l te red . Hornb lende forms abou t 30 pe rcen t of t h e rock and is 
loosely concen t ra ted into c lus te r s of r agged g ra ins . Biot i te , epidote , sphene , 
and opaque m i n e r a l s occur in accessory a m o u n t s . 

CONGLOMERATES 

Only five occurrences of a polymictic cong lomera te a r e k n o w n in t h e m a p 
a rea . F rom eas t to wes t t he se a r e located: 1) sou theas t of Boyce Rapids ; 2) on 
t he n o r t h e r n shore of Perch L a k e ; 3) a n d 4) two subpara l l e l b a n d s n o r t h of 
C h u b Nar rows ; and 5) wes t of C h u b Nar rows . All t he se occurrences a r e w i th in , 
or adjacent to, t h e m a i n Quet ico F a u l t s h e a r zone. In four of t h e five occurrenc­
es, t h e rock is so h igh ly shea red and comminu ted t h a t t h e conglomera t ic n a t u r e 
of t h e rock is pa r t l y obscured (Photo 8). In t h e fifth case, t h e n o r t h e r n mos t oc­
cur rence a t C h u b N a r r o w s , t h e degree of comminu t ion is s ignif icant ly lower. 
The t r end of t h i s b a n d is d i scordant to t h e metavo lcan ic s t r a t i g r a p h y . Th i s 
m i g h t be a r e su l t of t h e cong lomera te be ing located w i t h i n a faul ted block and 
not be ing p a r t of a d o m i n a n t volcanic pile. 

The cong lomera tes probably cor re la te w i t h t h e Se ine 'Ser ies ' which out­
crops n e a r Mine C e n t r e . 

The l a rges t pebbles in t h i s rock a r e less t h a n 100 m m in m a x i m u m d imen­
sion and t h e sma l l e r pebbles a r e abou t 10 m m in size. All pebbles a r e ellipsoi­
dal , e longated , and a r e not a l igned para l l e l to t h e schis tosi ty in t h e m a t r i x . The 
la rges t pebbles a r e composed of g ran i t i c rock and cher t , w h e r e a s t h e sma l l e r 
pebbles a r e composed of qua r t z , metavolcan ics , and possible i rons tones . T h e 
m a t r i x is a r u s ty b rown, h igh ly sheared , and comminu ted , and h a s two schis­
tosi ty d i rect ions . 

Th in section e x a m i n a t i o n revea l s t h a t t h e metavo lcan ic a n d g ran i t i c c las ts 
a r e h igh ly a l te red . The q u a r t z c las t s h a v e a well-developed undu lose ext inc t ion 
and h a v e been recrysta l l ized a long f rac tures . The q u a r t z and che r t c las t s a r e 
dislocated a long i n t e r n a l s h e a r zones. T h e rock m a t r i x is composed of q u a r t z , 
feldspar, chlor i te , muscovi te , ca rbona te , and h e m a t i t e in v a r y i n g propor t ions . 
The phyl los i l icates a r e s t rongly a l igned para l l e l to t h e fluxion s t r u c t u r e which 
locally is deflected a r o u n d t h e c las ts . 
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Photo 8-Highly sheared and comminuted conglomerate. This rock type is only known along the Quetico 
Fault. Granite, chert and quartz form the only readily recognizable pebbles and the matrix is 
highly comminuted with two directions of schistosity. Pencil is approximately 16 cm long. 

A boulder cong lomera t e outcrop on a n i s land in M i r a n d a L a k e is u n i q u e in 
t h e m a p a r ea . T h e s u r r o u n d i n g outcrops do not con ta in s imi l a r or r e l a t ed rocks. 
The cong lomera te is very poorly sor ted wi th c las t s forming abou t 10 to 15 per­
cent of t h e rock, and a r e set in a coarse-gra ined a rkose m a t r i x . T h e c las t s r a n g e 
from 10 m m to 300 m m in size, and t h e l a r g e r c las ts a r e well rounded , w h e r e a s 
t h e sma l l e r c las ts r a n g e be tween a n g u l a r a n d rounded . Most c las t s a r e g ran i t i c 
in composit ion, b u t a few a l t e red me tavo lcan ic c las t s were found. 

The m a t r i x is composed of a n g u l a r q u a r t z a n d feldspar g r a i n s up to 3 m m in 
size. Ex tens ive ly a l t e red pyr i t e is d i s s e m i n a t e d t h r o u g h t h i s m a t r i x , and forms 
abou t 10 pe rcen t of t h e rock. In addi t ion , u n a l t e r e d pyr i t e occurs in i r r e g u l a r 
ve ins and concen t ra t ions cen t red on f rac tures in t h e rock. 

FELSIC TO INTERMEDIATE PLUTONIC ROCKS 

Four different p lu tonic u n i t s h a v e been recognized in t h e m a p a r e a and a r e 
d i s t r ibu ted in two s e p a r a t e bodies n o r t h of t h e metavolcan ics . The four u n i t s 
a re : 1) d ior i te to t ona l i t e su i t e , 2) leuco- tonal i te , 3) g r an i t i c m i g m a t i t e s , a n d 4) 
mass ive g ran i t i c rocks. T h e d ior i te to t o n a l i t e su i t e w i th m i n o r a m o u n t s of t h e 
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mass ive g ran i t i c rocks form t h e wes t e rn body, and all four u n i t s occur in t h e 
ea s t e rn body. 

Diorite to Tonalite Suite 

A con t inuous g rada t ion ex is t s be tween t h e end m e m b e r s of t h i s su i te and 
no contac ts be tween two m e m b e r s of different composi t ion were observed in t he 
a rea . However , a n overal l progress ive c h a n g e in t h e a b u n d a n c e of diori t ic to to-
nal i t ic rocks occurs w i th inc reas ing d i s tance from t h e metavo lcan ic contacts . In 
de ta i l , t h e different composi t ions a p p e a r to be e r r a t i ca l ly d i s t r ibu ted . 

Typical ly, t h e rock is coarse to m e d i u m gra ined (1 to 5 m m ) , a n d is spotty 
off-white and d a r k green . The ra t io of t he se colours va r i e s wi th t he composi t ion 
of t h e rock. Diori te is d a r k (colour index <40) and leuco- tonal i te is l igh t (colour 
index >3). Leuco- tonal i te differs from tona l i t e and t h e o the r rocks of t h i s su i t e 
in t h a t biot i te r a t h e r t h a n ho rnb lende is t h e d o m i n a n t mafic m i n e r a l . In most 
cases t h e rock is mass ive or weak ly foliated and con ta ins n u m e r o u s metavol ­
canic xenol i ths . 

E x a m i n a t i o n and point coun t ing of t h i n sect ions and s ta ined s labs confirms 
t h a t t h i s su i te exh ib i t s a wide composi t ional r a n g e (F igure 2). The pr inc ipa l 
m i n e r a l s a r e qua r t z , plagioclase, potass ic feldspar, ho rnb lende , and biot i te . 
Q u a r t z is p resen t in every section, t e n d i n g to occur as i n t e r s t i t i a l g r a i n s in t h e 
diorit ic and q u a r t z diori t ic rocks, and a s i r r e g u l a r a g g r e g a t e s in t h e tona l i t e . 
Plagioclase is typical ly saussur i t i zed a n d occurs in subhedra l g r a i n s which 
m a y h a v e cyclic zoning. The a n o r t h i t e con ten t of t h e plagioclase r a n g e s be­
tween A n 2 5 and A n 4 0 , and in some cases t h e or ig ina l g r a i n s h a v e been recrys ta l -
lized a s u n t w i n n e d and a lmos t u n a l t e r e d g r a in s . Potass ic feldspar, w h e r e pres­
en t , occurs w i th and w i t h o u t cross h a t c h t w i n n i n g , and is not iceably less 
a l te red t h a n t h e plagioclase. Most g r a i n s h a v e some g ranophyr i c and/or pe r th i -
tic t ex tu re s . Hornb lende occurs in a va r i e ty of forms w h e r e p re sen t , t he se in­
clude i r r e g u l a r l a t h s , f ragmented subhed ra l g ra ins , and poiki loblast ic g r a in s . 
In most cases , ho rnb lende is a l t e red to epidote and chlor i te especial ly a long 
c leavage t races . W h e r e biot i te occurs, i t is associated w i t h t h e ho rnb lende 
g r a i n s or in i r r egu l a r agg rega t e s , and in some cases is poiki loblast ic . Al te ra ­
t ion of biot i te to chlor i te can be ex tens ive . Accessory m i n e r a l s include sphene , 
apa t i t e , a l l an i t e , zircon, opaque m i n e r a l s , and epidote; chlor i te , epidote , and 
ca rbona te occur a s a l t e r a t ion products . 

Leuco-Tonalite 

The leuco-tonal i te differs from t h e o the r p lu tonic rocks in t h a t t h e m a i n oc­
cur rence , located be tween E a r and Mcin tosh L a k e s , is l a rge ly fault bounded 
and t h a t most of t h e outcrops a r e composed of a rock charac te r ized by t h e pres­
ence of chlor i te , g reen muscovi te , and b lue or mi lky qua r t z . 

Th is rock is coarse g ra ined a n d h a s a m a x i m u m r a n g e in g ra in size from 1 
to 10 m m , b u t t h e r a n g e is typical ly 1 to 3 m m . The rock is mass ive . Chlor i te 
and g reen muscovi te (? fuchsite) give a g reen t i n t to t h i s off-white rock, and t h e 
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blue and mi lky q u a r t z g r a i n s a r e conspicuous. Local v a r i a t i o n s in t h i s appear ­
ance do exist , and t h e most common of t he se is a d i r ty b rown s t rongly foliated 
and flasered a p p e a r a n c e which occurs n e a r t h e s h e a r zones. However , t h e rock 
is still recognizable because of t h e b lue q u a r t z g ra ins . O t h e r m in o r v a r i a t i o n s 
a re ; 1) t h e presence of a yellow colour to t h e phyl los i l ica tes , and 2) t h e absence 
of t h e charac te r i s t i c colourat ion of q u a r t z and muscovi te . 

E x a m i n a t i o n of t h i n section and s t a ined s labs r evea l s t h a t most s amples 
h a v e a res t r ic ted composi t ional r a n g e (F igure 3). T h e except ions to t h i s a r e not 
d i s t ingu i shab le in h a n d specimen, and t h e s e s amp le s a r e no tab le because they 
were ob ta ined a long l i n e a m e n t s in t h e m a i n leuco- tonal i te body. The major 
components in t h i s u n i t a r e ; q u a r t z , p lagioclase , muscovi te , ch lor i te , b io t i te , 
and potassic feldspar. T h e q u a r t z t e n d s to occur in i r r e g u l a r c lus te r s in which 
s u b g r a i n s and undu lose ext inc t ion a r e well developed. In some cases t h e q u a r t z 
g r a i n s con ta in n u m e r o u s m i n u t e inc lus ions and h a v e t r a n s g r e s s i v e t r a i l s of 
f ine-grained recrysta l l ized q u a r t z ( < 0 . 1 mm) . Plagioclase g r a i n s a r e ex ten­
sively saussur i t i zed w i t h faint ind ica t ions of zoning in t h e l a rge r s u b h e d r a l 
r andomly or ien ted g ra ins . In some cases , an t i -pe r th i t i c and m y r m e k i t i c tex­
t u r e s a r e p resen t . Muscovi te , chlor i te , a n d biot i te a r e concen t ra ted into lent i ­
cu la r a g g r e g a t e s and t r a i l s , a n d t h e ind iv idua l m i n e r a l l a t h s pa ra l l e l t h e 
lenses and t r a i l s . Biot i te is pa r t l y a l t e red to chlor i te . F l a m e and bead pe r th i t i c 
t e x t u r e s a r e common in potassic feldspar. T h i s feldspar is s l ight ly serici t ized 
and occurs bo th w i th and w i t h o u t cross-hatch t w i n n i n g . Accessory m i n e r a l s in­
clude a l l an i t e , sphene , h e m a t i t e , a p a t i t e , zircon, and opaque m i n e r a l s ; epidote 
and ca rbona te occur as minor a l t e r a t i on products . 

A smal l concordant d ike , t e n t a t i v e l y included in t h i s un i t , occurs w i th a 
m i n e r a l occurrence sou thwes t of Tracy Rapids . In t h i s location, t h e rock is d i r ty 
l ight grey-brown, and h a s a g r a n u l a r m a t r i x w i th g r a i n s abou t 1 m m in size. 
Wi th in t h i s m a t r i x , a r e la rge ( < 6 m m ) b lue q u a r t z phenocrys t s which a r e an-
hedra l and m a k e u p abou t 5 to 10 pe rcen t of t h e rock. T h i n section e x a m i n a t i o n 
revea l s t h a t a f ine-grained ghost t r achy t i c t e x t u r e ex is t s in t h i s rock. The acci-
cu la r needles which define t h i s t e x t u r e a r e formed of a very fine g ra ined carbo­
n a t e , plagioclase, and opaque d u s t a g g r e g a t e . T h e q u a r t z phenocrys t s a r e well 
rounded and con ta in a b u n d a n t microscopic inc lus ions and basa l deformat ion 
l amel lae . La rge t h o u g h f ragmented (about 2 to 3 mm) plagioclase g r a i n s m a k e 
up t h e bu lk of t h e rock. T h e in t e r s t i t i a l mode of occurrence w i t h respect to 
q u a r t z and t h e t r achy t i c t e x t u r e , sugges t s t h a t t h e major i ty of t h e plagioclase 
is of secondary or igin . Chlor i t e , muscovi te , h e m a t i t e , sphene , and epidote also 
appea r to be secondary a l t e r a t i on m i n e r a l s . 

Granitic Migmatite 

These rocks occur in a n a r e a cen t red on a n d n o r t h of R igh teye Lake . T h i s 
u n i t h a s a l a rge t e x t u r a l r a n g e . Rocks of different composi t ions h a v e been in­
cluded in it. E a s t of Lefteye and n o r t h of Righ teye Lakes , t h i s composi t ional 
va r i a t ion is charac te r ized by t h r e e pr inc ipa l rock types n a m e l y ; leuco-grani te , 
g r an i t e to g ranodior i t e , and tona l i t e . Composi t ional va r i a t i on in t h i s a r e a is 
not r ega rded a s a r e su l t of a f rac t iona t ing su i te , because t h e u n i t is more of a 
he te rogeneous m i x t u r e of ind i s t inc t rock types . 
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Figure 4-Triangular plot of modal compositions of samples from the granitic migmatite. 

\Quartz 

K-Feldspar Plagioclase 
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Figure 5-Plot of modal compositions of samples from granitic rocks. 
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N o r t h w a r d s , t he se rocks g rade in to banded g ran i t i c m i g m a t i t e s i n t e r l ay -
ered wi th amphibo l i t e . T h e banded m a t e r i a l va r i e s from a couple of cent i ­
m e t r e s to over 2 m in th i ckness . Concordan t and d i scordan t p e g m a t i t e ve ins oc­
cur in t h e bands . 

The t e x t u r a l fabric of t h e t h r e e pr inc ipa l rock t ypes in t h i s a r e a r a n g e be­
tween mass ive , s t rongly foliated, and flasered. The colour of t he se rocks va r i e s 
be tween red, p ink and off-white, a n d in some cases , g rey w h e r e t h e r e is a h i g h 
colour index. T h e r e m a y or m a y not be a red t i n t to t h e feldspars . T h e g r a i n size 
is va r i ab le and i n e q u i g r a n u l a r because t h e q u a r t z a n d feldspar g r a i n s r a n g e 
be tween 10 and 1 m m in size; w h e r e a s t h e mafic g r a i n s r a r e l y exceed 2 m m . 
Rocks which h a v e a h i g h e r colour index genera l ly h a v e a finer g r a i n size re la­
t ive to t h e more leucocrat ic rocks. 

E x a m i n a t i o n of t h i n sect ions and s t a ined s labs confirms t h a t t h e s e rocks 
h a v e a n inhomogeneous composit ion (F igure 4) and t h a t t h e quar tz - fe ldspar 
composit ion of t h e rock does not sys temat i ca l ly v a r y w i t h t h e colour index of 
t h e rock. The pr inc ipa l m i n e r a l s in t he se rocks a r e ; q u a r t z , microcl ine , plagioc­
lase , b iot i te , a n d ho rnb lende . Q u a r t z occurs in i r r e g u l a r and loosely formed ag­
g rega te s a n d va r i e s from re la t ive ly undeformed to mode ra t e ly deformed. 
Q u a r t z g r a i n s h a v e undu lose ext inc t ion , a r e polygonized, a n d recrys ta l l ized 
a long g ra in m a r g i n s . Microcline w h e r e p resen t , u sua l ly occurs in g r a i n s w i t h 
negl igible a l t e r a t i on to muscovi te , and m a y in some cases show g ranophyr i c 
and per th i t i c t ex tu r e s . T h e mode of t he se g r a i n s v a r i e s from l a rge ( < 5 m m ) 
f ragmented , subhed ra l g r a i n s to sma l l e r g r a i n s in which t h e m a r g i n s h a v e 
been mil led by tec tonism. Plagioclase h a s a s imi l a r mode of occurrence a s t h e 
microcl ine, b u t t h e g r a i n s va ry from s l ight ly to complete ly saussur i t i zed . Myr-
meki t i c and an t i pe r t h i t i c t e x t u r e s a r e p resen t , b u t a r e u n c o m m o n and t h e 
a n o r t h i t e con ten t va r i e s be tween A n 1 7 and A n 2 3 w i t h some i r r e g u l a r zoning. 
Biot i te l a t h s h a v e a n i r r e g u l a r ou t l ine and a r e r a n d o m l y or ien ted . In most 
g ra ins , m o d e r a t e to ex tens ive a l t e r a t i on to chlor i te occurs . Hornb l ende , w h e r e 
p resen t , occurs in a n h e d r a l poiki loblast ic g r a in s . Accessory m i n e r a l s inc lude 
a l l an i t e , a p a t i t e , epidote , zircon, a n d opaque m i n e r a l s . 

Massive Granitic Rocks 

Mass ive g ran i t i c rocks i n t r u d e ea r l i e r p h a s e s of t h e g ran i t i c m i g m a t i t e a t 
R igh teye Lake . T h e u n i t is subdivided in to t h r e e ca tegor ies . The first is t h e 
most common and is b iot i te g r a n i t e . T h e second is a muscovi te g r a n i t e , a n d t h e 
t h i r d is a muscovi te g a r n e t g r a n i t e not shown on M a p 2464, back pocket . T h e 
l a t t e r two types a r e s imi la r a n d probably re la ted to each o ther , b u t a r e not re­
la ted to t h e b iot i te g r a n i t e . 

Biot i te g r a n i t e is coarse g ra ined (1 to 3 m m ) , a n d va r i e s from off-white w i th 
g reen t i n t s t h r o u g h p ink to red. In most p laces t h e rock h a s abou t 20 to 30 per­
cent qua r t z , 40 to 50 pe rcen t potassic feldspar, 20 percen t plagioclase , and less 
t h a n 5 percent mafic m i n e r a l s . Biot i te is t h e pr inc ipa l mafic m i n e r a l , b u t horn­
blende and m a g n e t i t e a r e also p resen t . 

The muscov i te -bear ing g r a n i t e s a r e typical ly off-white w i th u n c o m m o n 
p ink t i n t s . The m i n e r a l g r a i n s a r e i n e q u i g r a n u l a r and h igh ly va r i ab l e in 
shape , even w i th in a s ingle outcrop. Q u a r t z and feldspar g r a i n s r a n g e from 0.5 
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m m to 10 m m in size, w h e r e a s t h e mafic m i n e r a l s r a r e ly exceed 2 m m in size. 
E x a m i n a t i o n of t h i n sect ions and s t a ined s labs r evea l s t h a t t h e composi t ion of 
t he se rocks r a n g e be tween g r a n i t e s and g ranod io r i t e s (F igu re 5). Q u a r t z occurs 
in i r r e g u l a r a g g r e g a t e s which a r e locally recrys ta l l ized to very fine g r a i n s 
a long t h e m a r g i n s of t h e l a r g e r g r a i n s . Microcl ine w i t h pe r th i t i c a n d g r anophy-
ric t e x t u r e s a r e common a n d mos t g r a i n s a r e ex tens ive ly recrys ta l l ized . T h e 
mode of occurrence of p lagioclase is s i m i l a r to t h a t of microcl ine . Muscovi te is 
t h e m a i n mafic m i n e r a l a n d occurs in h igh ly i r r e g u l a r g r a i n s which a r e locally 
replaced by chlor i te . Epidote a n d g a r n e t a r e associa ted w i t h muscov i te in t h e 
muscovi te g a r n e t g r a n i t e , which is o the rwi se t h e s a m e [muscovi te g a r n e t g r a n ­
i te not shown on m a p ] . 

MAFIC INTRUSIVE ROCKS 

Diorite Dikes 

A few mafic d ikes h a v e been recognized in t h e m a p a r e a , p r i m a r i l y because 
t h e s e rocks h a v e c ross -cu t t ing r e l a t ionsh ips . In mos t cases , s a m p l e s from these 
d ikes a r e p rac t ica l ly i n d i s t i n g u i s h a b l e from t h e mafic me tavo lcan ic flows and 
amphibo l i t e s . In one e x a m p l e a d i s t inc t ive rock type , however , forms a sma l l 
d ike . T h e rock h a s a fine-grained d a r k g reen m a t r i x in which e u h e d r a l m a g n e ­
t i t e c rys t a l s a n d a n h e d r a l py r i t e c rys ta l s occur. T h e m a g n e t i t e g r a i n s a r e u p to 
1 m m in size and form 5 to 7 pe rcen t of t h e rock, w h e r e a s t h e py r i t e g r a i n s a r e 
u p to 2 m m in size and occur in t r a c e a m o u n t s . 

CATACLASTIC ROCKS 

Catac la s t i c t e x t u r e s h a v e been observed in mos t u n i t s in t h e m a p a r ea . 
Submylon i t e s a s well a s my lon i t e s a r e common. Most of t h e s e mylon i t i c rocks 
a r e located a long s h e a r zones r e l a t ed to t h e Quet ico F a u l t . The ca tac las t i c rocks 
h a v e been subdiv ided in to t h r e e ca tegor ies ; mafic s u b m y l o n i t e to mylon i t e , fel­
sic submylon i t e to mylon i t e , a n d cong lomera t e pebbles in a c o m m i n u t e d ma­
t r ix . All t h r e e ca tegor ies h a v e e q u i v a l e n t rock types in t h e non-ca tac las t ic 
un i t s . T h e mafic s u b m y l o n i t e to my lon i t e cor responds to chlor i te schis t in t h e 
mafic me tavo lcan ics a n d t h e schis tose m e t a s e d i m e n t s d e p e n d i n g on t h e adja­
cen t hos t rock type . T h e felsic submylon i t e to mylon i t e cor responds to t h e seri-
cite schis t in t h e i n t e r m e d i a t e to felsic me tavo lcan ic s a n d h a v e also been de­
r ived from t h e i n t ru s ive p lu ton ic rocks. T h e cong lomera t e pebbles in a 
c o m m i n u t e d m a t r i x correspond to t h e polymict ic cong lomera te . 

T h e s e ca tac las t i c rocks occur in a n a s t o m o s i n g s h e a r zones t h a t r a n g e from 
1 m m to t e n s of m e t r e s th ick . T h e l en t i cu l a r pods w i t h i n t he se s h e a r zones a r e 
re la t ive ly undeformed. T h e r eason t h a t t h e myloni t ic n a t u r e of t he se rocks h a s 
been s t ressed is to e m p h a s i z e t h e l eng th , t h i c k n e s s a n d t r e n d of t h e shea red 
rocks. 
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Photo 9-Trough crossbedding in glacio-fluvial deposits which are overlain by a thin veneer of probable 
reworked or glaciolacustrine deposits. These deposits are exploited for road ballast. 

Cenozoic 

QUATERNARY 

Pleistocene and Recent 

D u r i n g t h e Wiscons inan g lac ia t ion (Zoltai 1965; Tucke r , geologist w i th 
O n t a r i o Geological Su rvey , pe r sona l commun ica t i on 1980), con t i nen t a l ice 
shee t s deposi ted a d i scon t inuous cover of glacial debr is . Glacia l s t r i a e a r e com­
mon t h r o u g h o u t t h e a r e a and usua l ly t h e r e is one set which gene ra l l y t r e n d s 
010° to 015°. However , a second se t w a s m e a s u r e d and t h i s gene ra l ly t r e n d s 
030° to 040°. T h e surficial geology w a s in i t ia l ly m a p p e d by Zoltai (1965) and 
p a r t of t h e a r e a w a s re-assessed by T u c k e r and Crosbie (geologists w i t h O n t a r i o 
Geological Survey , pe r sona l commun ica t i on , 1980) who ind ica ted t h a t : in t h e 
n o r t h e r n p a r t of t h e a r ea , glaciofluvial depos i t s a r e d o m i n a n t ; a n d t owards t h e 
s o u t h e a s t in a r e a s of low lying bedrock topography , g lac io lacus t r ine deposi ts 
overl ie t h e glaciofluvial deposi ts (Photo 9). T r e n d i n g n o r t h w e s t t h r o u g h E a r 
Lake , is a sma l l recess ional m o r a i n e which is s e p a r a t e d by a b o u t 10 k m to t h e 
sou thwes t from t h e m a i n Eag le Lake -F in l ayson L a k e recess ional mora ine . 
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STRUCTURAL GEOLOGY 

S t r u c t u r e s n o r t h a n d sou th of t h e Quet ico F a u l t a r e different. No u n i t s in 
t h e m a p a r e a can be cor re la ted across t h e fault . For t h i s reason , rocks to t h e 
sou th of t h e t h i s faul t will be t r e a t e d a s p a r t of a different s t r u c t u r a l d o m a i n 
compared to t h a t n o r t h of t h e fault . 

The reader is informed that the major folds described in this section are not 
plotted on Map 2464, back pocket. 

Minor Structures South of Quetico Fault 

T h r o u g h o u t t h e n o r t h e r n p a r t of t h e m e t a s e d i m e n t s , p r i m a r y s t r u c t u r e s in 
t h e form of g raded bedd ing w i t h i n t h e t u r b i d i t e l ike sequence cons i s t en t ly indi­
ca te t h a t t h e y o u n g i n g di rect ion is to t h e no r th . In gene ra l , t he se beds s t r i ke 
N070°E to N090°E a n d dips r a n g e from 70°N to 80°S. A s t rong foliation is p res ­
e n t in all outcrops and gene ra l l y pa ra l l e l s t h e bedd ing or composi t ional band­
ing in t h e rocks. Locally, t h e foliation is obl ique to t h e bedd ing (Photo 10). 

T h i s foliation is a l w a y s o r i en t a t ed an t ic lockwise to t h e b e d d i n g by 5° to 25°, 
and is bes t developed in t h e wacke hor izons . T h e in t ens i t y of t h i s foliation de­
c reases wi th t h e g ra in size and is not common in t h e m u d s t o n e hor izon which 
commonly h a s a s t rong foliation pa ra l l e l to bedding . Th i s r e l a t i onsh ip h a s been 
observed sporadical ly t h r o u g h o u t t h e m e t a s e d i m e n t s . 

Minor k i n k folds a r e common in t h e n o r t h e r n p a r t of t h e m e t a s e d i m e n t s ex­
posed in t h e a rea . These k i n k s occur s ingly or in conjugate pa i r s (see Pho to 7). 
The fold axes p lunge s teeply w i th in t h e fol ia t ion/bedding p lane . In some cases , 
t h e axes be tween different se ts of k i n k folds a r e non-para l l e l , b u t p robab ly 
formed d u r i n g t h e s a m e period of deformat ion . Fo ld ing could h a v e occurred a t 
t h e s a m e t i m e t h a t t h e Quet ico F a u l t formed. 

Minor Structures North of Quetico Fault 

In t h e me tavo lcan ics n o r t h of t h e Quet ico F a u l t , p r i m a r y s t r u c t u r e s a r e un­
common. Two types of rock ( lava) h a v e been recognized, firstly pil low l avas 
which a r e t h e most common, and secondly g raded l a h a r s which a r e not com­
mon. Y o u n g i n g d i rec t ions h a v e been deduced from some outcrops which h a v e 
pillow lavas , bu t t h e pi l lows a r e gene ra l ly deformed and t h e i r o r ig ina l shapes 
a r e dis tor ted. The deduced y o u n g i n g d i rec t ions a r e t o w a r d s t h e n o r t h a n d t h e 
south . In t h e g raded l a h a r (see Pho tos 4 and 5), which occurs on t h e no r thwes t ­
er ly flank of t h e i n t e r m e d i a t e to felsic metavo lcan ics , n o r t h e a s t of Modred 
Lake , t h e y o u n g i n g di rec t ion is to t h e sou theas t . 

The foliation in t h e me tavo lcan ics is best developed in t h e tuffaceous rocks 
and is defined p r i m a r i l y by t h e pa ra l l e l a l i g n m e n t of phyl los i l ica te g r a i n s . 
C la s t s w i th in t he se tuffs a r e e longa ted para l l e l to t h e foliation. T h e c las t s were 
possibly t r ansposed by tectonic deformat ion . 
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Photo 10-Foliation development in the intercalated wacke and mudstones. A foliation oblique to bed­
ding is present locally in the wacke phase but is rarely developed in the mudstone phase of 
the turbidite-iike sequence south of the Quetico Fault. The fly in the upper left of photo is 9 mm 
in length. The part of the pencil in the upper right of the photo is 14 cm long. 

Major Structures North of Quetico Fault 

Two major fold s t r u c t u r e s h a v e been identif ied n o r t h of t h e Quet ico Fau l t . 
The l a rges t is a n e a r ve r t i ca l ly -p lung ing s t r u c t u r e a n d t h e second is a synfor-
m a l s t r u c t u r e h a v i n g a n ax i s t h a t p l u n g e s to t h e n o r t h e a s t a t a sha l low ang le . 
The folds a r e rea l , b u t t h e ax ia l t r a c e s of t h e m h a v e not been de l inea ted on t h e 
M a p 2464, back pocket . 

T h e form of t h e first fold s t r u c t u r e is complicated by f au l t ing a n d t h e in t ru ­
sion of t h e dior i te to t ona l i t e su i t e a t M i r a n d a Lake . Because of t h i s , t h e fold is 
described in two p a r t s a s follows. T h e e a s t e r n p a r t of t h e fold h a s a l imb t r end­
ing s o u t h e a s t from Li t t le Dragon L a k e to Arnold Lake . A t Arnold L a k e , a 
s h a r p swing in t h e t r e n d occurs so t h a t t h e s o u t h e r n l imb t r e n d s to t h e south­
west . T h e wes t e rn p a r t of t h e fold is m o r e t i gh t ly compressed, b u t t h e h inge 
zone is m u c h l a r g e r a n d h a s a more g r a d u a l swing . T h e n o r t h e r n l imb is out­
l ined by t h e tona l i t e -me tavo lcan ic con tac t from t h e n o r t h e r n edge of t h e m a p 
a r e a to M i r a n d a Lake . A t M i r a n d a L a k e , t h e t r e n d of t h e rocks con t inues in a 
clockwise sw ing till it is pa ra l l e l to t h e Se ine River a t B a n n i n g Lake . 
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The second fold, a synform, is not r ead i ly a p p a r e n t from a n e x a m i n a t i o n of 
M a p 2464, back pocket . Th i s is because of t h e sha l low p l u n g e , b u t n o r t h e a s t 
from Modred L a k e , a th ick u n i t of i n t e r m e d i a t e to felsic me tavo lcan ic s is expo­
sed wi th some in t e r ca l a t ed mafic metavo lcan ics . Th i s u n i t is m a n t l e d by mafic 
metavolcan ics . T h e i n t e r m e d i a t e me tavo lcan ic s a r e in t h e core of t h e synform. 
N o r t h e a s t of t h e m a p a r e a , c las t ic m e t a s e d i m e n t s occur w i t h i n t h e i n t e rmed i ­
a t e me tavo lcan ics (Fenwick 1976). Th i s fold h a s been recognized by S h k l a n k a 
(1972) and Fenwick (1976). 

Faults 

F a u l t s r e l a t ed to , and inc lud ing t h e Quet ico F a u l t , a r e t h e d o m i n a n t s t ruc­
t u r a l f ea tu res in t h e a r ea . F a u l t s u n r e l a t e d to t h e Quet ico F a u l t a r e k n o w n , b u t 
a r e of m ino r impor t ance . 

The Quet ico F a u l t is a major reg iona l s t r u c t u r e , e x t e n d i n g from Lac Des 
Mil le Lacs to t h e eas t t h r o u g h t h e For t F r anc i s a r e a in to M i n n e s o t a in t h e 
west , a d i s t ance of a p p r o x i m a t e l y 300 km. H a w l e y (1930) and M a c k a s e y et al. 
(1974) h a v e pos tu la t ed a major hor izonta l r i gh t l a t e r a l d i sp l acemen t a long t h e 
Quet ico F a u l t . W i t h i n t h e m a p a r e a , t h e faul t s e p a r a t e s m e t a s e d i m e n t s in t h e 
Quet ico Subprovince from metavo lcan ics a n d mi n o r m e t a s e d i m e n t s in t h e Wa­
bigoon Subprovince . T h e m a i n fault which a p p r o x i m a t e l y follows t h e Se ine 
River , is not obvious in t h e field. In most places , t h e s h e a r zone assoc ia ted w i th 
t h e faul t is na r row, a n d it is only eas t of Boyce Rap ids t h a t a t h i c k e r a n a s t o ­
mos ing s h e a r zone is located m a i n l y w i th in metavo lcan ics . The Quet ico F a u l t 
a p p e a r s to h a v e been t h e decol lement zone re la ted to a p l u m o s e - a r r a n g e m e n t 
of sp lay faul t s t h a t h a v e a n a r c u a t e t r e n d to t h e n o r t h e a s t . Splay faul t s a n d li­
n e a m e n t s t h o u g h t to be r e l a t ed to t h e Quet ico F a u l t form a t leas t two p lumose 
a r r a n g e m e n t s (F igure 6). The mos t obvious sp lay faul ts inc lude t h e R a w n and 
Bar t l ey F a u l t s and come to a n apex wi th t h e Quet ico 'decol lement zone' a t 
Perch Lake . T h e second which occurs in t h e wes t e rn p a r t of t h e m a p a r e a ap­
pea r s to come to a n apex n e a r t h e w e s t e r n m a r g i n a t 1 k m south of t h e m a i n 
fault . Therefore , a l a rge ly unrecognized second para l l e l deco l lement zone possi­
bly ex is t s sou th of t h e m a i n fault . T h i s zone would post d a t e t h e m a i n Quet ico 
F a u l t (sensu stricto) which is a p p a r e n t l y displaced by sp lay faul ts a p p a r e n t l y 
re la ted to t h i s second decol lement zone. Mul t ip l e m o v e m e n t d i rec t ions , both 
ver t ical and hor izonta l h a v e been inferred from s t r i a t i ons a n d s tep s t r u c t u r e s , 
bu t were probably formed d u r i n g t h e final m o v e m e n t a d j u s t m e n t s a long the se 
faul ts . The sense of m o v e m e n t a long t h e sp lay faul ts is gene ra l l y lef t - la teral 
{see C h u b N a r r o w s on M a p 2464, back pocket , and F i g u r e 6). S imi l a r displace­
m e n t s h a v e been recorded by S h k l a n k a (1972). T h e s e m o v e m e n t s a r e in con t ra ­
diction to t h e gene ra l l y accepted r igh t - l a t e r a l d i sp l acemen t of t h e Quet ico 
Fau l t . Th i s problem is recognized by t h e a u t h o r who can give no exp lana t ion . 

The E a r L a k e F a u l t is a n e n i g m a because to t h e eas t it m e r g e s w i th faul ts 
re la ted to t h e Quet ico F a u l t . I ts n o r t h w e s t e r l y t r e n d is a n o m a l o u s . Reference 
h a s been m a d e to n o r t h w e s t - t r e n d i n g faul t s a t A t i k o k a n ( S h k l a n k a 1972). 

A few p r o m i n e n t n o r t h w e s t e r l y - t r e n d i n g l i n e a m e n t s t r a n s e c t all l i tholo-
gies and s t r u c t u r e s in t h e m a p a r ea . These m i g h t be re la ted to a major no r th -

30 





Righteye Lake Area 

wes t e r l y - t r e nd ing l i n e a m e n t se t recognized in t h e cen t r e of t h e Quet ico Sub-
province (Pye a n d Fenwick 1965). 

O t h e r m i n o r faul t s a n d l i n e a m e n t s h a v e been recognized in t h e m a p a r e a . 
These a r e m a i n l y located in t h e g r an i t i c rocks in t h e n o r t h e r n p a r t of t h e m a p 
a r ea . None of t h e s e m i n o r faul t s a n d l i n e a m e n t s a r e r ega rded a s major s t ruc­
t u r e s . T h e t r e n d of t h e va r ious se ts is va r i ab l e . 

ECONOMIC GEOLOGY 

T h e me tavo lcan ic a n d p lu ton ic rocks of t h e Wabigoon Subprov ince were 
prospected for gold in t h e l a t t e r p a r t of t h e 19th c e n t u r y and t h e ea r l i e r p a r t of 
t h i s cen tu ry . Exp lo ra t ion for i ron h a s been res t r i c ted to t h e me tavo lcan ic s and 
w a s car r ied out spasmodica l ly s ince t h e t u r n of t h e cen tu ry . To da t e , five gold, 
n u m e r o u s i ron, and severa l base -me ta l occur rences a r e k n o w n to exis t in t h e 
m a p a r ea . One asbes tos a n d one ta lc occurrence a r e also known. All a r e associ­
a t ed w i t h t h e me tavo lcan ics . 

Gold 

T h e five gold occur rences consis t of t h e E l i zabe th a n d Haro ld L a k e Mines ; 
a n d t h e Law, Reba i r , and Ed-Vic Occur rences . All five a r e associa ted w i t h 
q u a r t z ve ins a n d s h e a r zones located in t h e me tavo lcan ics a n d g r an i t i c rocks 
n e a r to t h e con tac t s be tween t h e two rock types . 

Gold mine ra l i z a t i on a t t h e E l i zabe th Mine is assoc ia ted w i th pyr i t e , ga le­
n a , cha lcopyr i te , and scheel i te . S i lver m ine ra l i z a t i on is associa ted w i t h t h e 
gold mine ra l i za t ion . T h i s m ine ra l i z a t i on is concen t r a t ed in ore shoots w i th in 
d i scon t inuous q u a r t z ve ins t h a t a r e located adjacent to , or w i th in no r the r ly -
t r e n d i n g s h e a r zones a n d l i n e a m e n t s . Cha lcopyr i t e , pyr i t e , spha l e r i t e , a n d ga­
lena a r e t h e only m i n e r a l s k n o w n to be associa ted w i th t h e gold mine ra l i z a t i on 
a t t h e Haro ld L a k e Mine . T h i s m ine ra l i z a t i on is located in severa l ve ins of dif­
ferent o r i en t a t i on n e a r faul ted con tac t s be tween me tavo lcan ics a n d a leuco-to­
na l i t e . Th i s leuco- tonal i te is s i t u a t e d adjacent to both t h e Haro ld L a k e and 
E l i zabe th Mines , a n d con ta in s a g r een muscov i te which probab ly is fuchsite. 
Gold a t t h e Law Occur rence is s u b o r d i n a t e to pyr i t e , p y r r h o t i t e , cha lcopyr i te , 
a n d t h e accompany ing s i lver mine ra l i za t i on . In t h e case of t h e Ed-Vic Occur­
rence , t h e gold and s i lver m ine ra l i z a t i on is p r i m a r i l y located in ill-defined 
lenses w i th in a q u a r t z vein. T h e l enses also ca r ry py r i t e a n d chalcopyr i te (Tan-
ton 1927). N o t h i n g h a s been repor ted a b o u t t h e n a t u r e of t h e gold mine ra l i za ­
t ion a t t h e Reba i r Occur rence . 

The gold mine ra l i z a t i on a t t h e E l i zabe th a n d Haro ld L a k e Mines is p a r t of 
a s e p a r a t e ongoing s tudy by t h e O n t a r i o Geological Su rvey (Wilk inson 1979). 
E n c o u r a g i n g gold va lues h a v e been repor ted from these two former m i n e s 1 , bu t 

'Assessment Files, Regional Geologist's Office, Ontario Ministry of Natural Resources, Thun­
der Bay. 

32 



explora t ion work to da t e h a s not de l inea ted sufficient ore to w a r r a n t a r e s u m p ­
t ion of min ing . 

T w e n t y two selected and non-selected g r ab s amp le s were collected by t h e 
field p a r t y from severa l locat ions in t h e m a p a r e a and were ana lysed for gold 
(Table 3). The rock types collected inc lude q u a r t z ve ins w i t h a n d w i t h o u t sul­
phide m i n e r a l s ; banded i rons tones con t a in ing su lph ide or oxide m i n e r a l s ; and 
iron or copper s t a ined mylon i tes , metavolcan ics , and carbona t ized me tavo lcan­
ics. None of these samples conta ined s ignif icant a m o u n t s of gold. 

Silver 

Four minor occurrences of s i lver a r e k n o w n in t h e a rea . T h r e e a r e associ­
a ted wi th gold mine ra l i za t ion and h a v e previous ly been briefly discussed (Ed-
Vic Occurrence , Law Occurrence , and E l i zabe th Mine) . T h e fourth, l ike t h e 
o the r t h r e e , is also associated w i th q u a r t z ve ins a n d is located in t h e s o u t h e r n 
p a r t of Modred L a k e on the west shore (Table 3 , Samp le 22). 

Ten g r ab samples collected by t h e field p a r t y were ana lysed for s i lver , two 
of which conta ined signif icant q u a n t i t i e s (Table 3). O n e sample came from a 
t r ench a t t h e Law Occurrence and t h e o the r s ample came from t h e q u a r t z ve in 
a t Modred Lake . T h e si lver mine ra l i za t i on in t h e l a t t e r case is associa ted w i th 
chlor i te , pyr i t e , and m a l a c h i t e , a n d is i r r egu la r ly and sparse ly d i s t r ibu ted 
t h r o u g h t h e q u a r t z vein. The form of t h e s i lver mine ra l i za t i on is u n k n o w n . 
Th i s minera l i zed vein is p a r t of a l imi ted ser ies of ver t ica l ve ins t h a t a r e up to 2 
m th ick and t r end to t h e sou thwes t u n d e r t h e l ake . No record of explora t ion 
work ex is t s for these ve ins . 

Iron 

N u m e r o u s m ino r m e t a s e d i m e n t a r y occurrences of iron a r e k n o w n in t h e 
m a p a r ea , a r e su l t of t h e explora t ion t h a t h a s been car r ied out in t h e a r e a since 
t he 1890s. These occurrences a r e s i t ua t ed in metavo lcan ics a n d a r e u n l i k e t h e 
iron deposi ts t h a t a r e exploi ted to t h e eas t a t A t i k o k a n , for e x a m p l e t h e Steep-
rock Iron Mine and t h e C a l a n d Mine . S h k l a n k a (1972) and Mcin tosh (1972) 
gave an ex tens ive descr ipt ion of t h e geology of t h e A t i k o k a n ore bodies. The 
broad s t r a t i g r aph i c sequence of t he se deposi ts is basa l cong lomera te over la in 
by finer elast ics t h a t g rade in to dolomite and t h e n in to t h e h e m a t i t e - g o e t h i t e 
ore. Over ly ing t he se m e t a s e d i m e n t s a r e pyr i t ic i rons tones a n d a n u l t r amaf ic 
tuff (locally known a s a sh rock). 

Pyr i t ic and hema t i t e -goe th i t e i rons tone occur w i t h i n t h e R igh teye L a k e 
a rea . The full s t r a t i g r a p h i c sequence a s found a t A t i k o k a n is not k n o w n to be 
p resen t in t h e a rea . F u r t h e r m o r e , al l occurrences a r e less t h a n 1 m th ick except 
for one occurrence located sou theas t of Boyce Rapids in which t h e m a x i m u m 
observed th i ckness w a s less t h a n 30 m th ick . 

Along s e g m e n t s of t h e Quet ico F a u l t , banded m a g n e t i t e , h e m a t i t e - g o e t h i t e 
and minor pyr i t ic iron occurrences a r e adjacent to polymict ic conglomera tes . 
Such occurrences a r e known a t B a n n i n g L a k e and a r e i r r egu la r ly d i s t r ibu ted 
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T A B L E 3 TRACE METAL ANALYSES OF SOME GRAB SAMPLES IN THE RIGHTEYE LAKE AREA. 

Rock 
Type 

Mylonite-
schist 

Banded tuff 

Mafic tuff 

Description 

Aphanitic, pale-green 
schistose rock with some 
pyrite and a strong 
iron stain. 

Alternating black and 
green colour in a 
fine-grained rock. 

Fine-grained dark 
green rock with horn­
blende, chlorite, and 
10% sulphide minerals. 

Mafic tuff Similar to sample 12. 

Medium-grained impure 
carbonate with 20% 
chlorite, 10% sulphide 
minerals and a copper 
stain. 

1 cm thick bands of 
goethite and quartz. 

Carbonatized Medium-grained grey 
meta- and white carbonate 
volcanic with a strong iron stain. 

Carbonate 
nodule 

Ironstone 

Schist 

Meta-wacke 

Chloritic 
carbonatiz­
ed volcanic 

Tuffs 
carbonatiz­
ed meta-
volcanic 

Dark-green to black 
schist with 5-10% 
sulphide minerals and 
a strong iron stain. 

1 cm quartz clasts 
in a medium-grained 
grey wacke 

variable between 
20-40% chlorite 
in a medium-grained 
rock. 
Fragmented mixture 
of carbonate and 
chlorite with 5-10% 
sulphide in both 
phases and a copper 
stain. 

Association 

A felsic metavolcanic 10 
transformed to a 
schist. 

In an outcrop with 11 
sparsly disseminated 
sulphide-bearing iron­
stone band. Associated 
with samples 2 & 12. 

Associated with 12 
samples 29 & 11. 

Sample Location Au Ag Ba Co Ca Cu 
No. oz / ton oz / ton PPM PPM PPM PPM 

13 

Associated with felsic 
tuffs, banded oxide 
and sulphide iron­
stones, schists and 
wackes, samples 15 
to 18 

See sample 14. 

16 

17 

18 

Associated with 
metavolcanic tuffs. 

NW shore 
of Perch 
Lake 

NW of 
Perch 
Lake. 

NW of 
Perch 
Lake. 

NW of 
Perch Lake. 

W of Tracy 
Rapids. 

Hetrogeneous 20 SW of 
consisting of Modred 
carbonates and tuffs. Lake 

Tr 

Tr 

Tr 

Tr 

Tr 

0.01 

Tr 

0.01 

Tr 

19 SSW of Tr 
Harold Lake 

Tr 

4 6 0 23 

40 8 

60 

298 6 0 

63 4 6 0 3 9 0 

Ni 
PPM 

69 

N.D. 

100 51 74 260 103 

40 6 9 38 N.D. 

40 55 82 4 8 0 106 

6 0 N.D. 22 96 N.D. 

30 5 13 82 21 

97 

Pb Zn 
PPM PPM 

10 32 

32 82 

59 4 3 0 

83 106 

58 220 

44 210 

117 3 0 0 

135 550 

200 39 218 96 65 107 112 

30 38 208 134 153 53 96 

130 53 23 4 7 0 72 39 6£ 



Tuff 
carbonatiz-
ed meta­
volcanic 

Quartz vein 

Quartz 
vein 

Quartz vein 

Quartz vein 

Quartz vein 

Mafic tuff 

Mafic tuff 

Mafic tuTf 

Mafic Tuff 

Mafic Tuff 

As for 20. 

Coarse-grained 
with a patchy 
distribution of 
chlorite plus 
minor sulphide 
minerals, trace 
of copper stain and 
an overall pink stain. 

Fine-grained quartz 
with lenses of 
chlorite. 

Fine-grained quartz 
with lenses or chlorite 
and host rock. Some 
sulphide and a copper-
iron stain. 

Fine-grained quartz with 
grey and white bands. 

Coarse-grained quartz 
with selvedges of 
host rock. 

Strongly sheared fine­
grained rock with 3% 
sulphides 

Similar to sample 27 
and from the same trench. 

Similar to sample 27, 
and from the same trench 
but also contains quartz 
rods. 

Similar to sample 27, but 
also contains thin quartz 
veins. From a trench to 
the northeast of that 
sampled with samples 
27 to 29. 

Strongly foliated fine-
grain rock with 1% 
sulphide minerals. 

As for 20. 

Network of veins 
in mafic volcanic 
rocks 

Network of veins 
located close to and 
along the granite 
volcanic contact. 

En-echelon veins in 
mafic volcanic rocks. 
Par of the Law 
Occurrence. 

Part of the Elizabeth 
mine Quartz vein in 
No. 2 shaft. 

A vein from the 
Rebair property. 

Part of the Law 
showing see Samples 
28 ,29 , & 70. 

21 

22 

Part of the Law 
showing. 

23 

24 

25 

27 

28 

29 

30 

31 

Modred 
Lake 

Modred 
Lake 

S of Niven 
Lake 

NE of 
Modred 
Lake. 

NE of 
Modred 
Lake 

S of Niven 
Lake 

Tr 120 

Tr 0.13 30 

Tr Tr 30 

0.01 Tr 90 

Tr 0.01 50 

Tr N.D. 80 

Tr 0.24 80 

Tr N.D. 40 

Tr N.D. 20 

Tr N.D. 190 

15 15 104 

16 12 182 

N.D. N.D. N.D. 

31 109 6 1 0 0 

N.D. N.D. 190 

14 58 6 

190 550 810 

45 1650 420 

71 1810 380 

30 580 640 

48 40 45 

11 45 7 

N.D. 71 6 

50 1 0 2 69 

N.D. 240 17 

28 N.D. 52 

1080 N.D. 40 

560 20 64 

500 13 4 0 

340 32 76 

0.01 Tr 100 54 4 4 0 240 113 18 10 
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be tween Pe rch L a k e , Boyce Rap ids , a n d wes t of Tracy Rapids . T h r e e to 10 m of 
i rons tone of va r i ab l e g r a d e typica l ly occur in t he se sequences . T h e r e is a lack of 
t h e ca rbona t e u n i t s r e l a t i ve to t h e S teeprock deposi t . 

Occur rences of low g r a d e i ron oxides associa ted w i th s ignif icant a m o u n t s of 
T a i n t Rock' che r t s , a n d some u l t r amaf i c tuffs (ash rock) a r e recorded in dia­
mond-dr i l l logs from dr i l lho les p u t down in t h e v ic in i ty of Arno ld a n d G a r r e t t 
Lakes . O the rwi se , all k n o w n occurrences of iron consis t of t h i n b a n d s ( < 1 m) of 
pyr i te - r ich m e t a s e d i m e n t s a n d tuffaceous hor izons i n t e r ca l a t ed w i th metavo l ­
canic flows. 

Base Metals 

Minor d i s s emina t ed pyr i t e , cha lcopyr i te , and p y r r h o t i t e a r e widespread 
t h r o u g h o u t t h e metavo lcan ics . Along t h e w e s t e r n m a r g i n of t h e m a p a r ea , pyr­
rho t i t e , cha lcopyr i te , and pyr i t e a r e associa ted w i th s h e a r zones a n d q u a r t z 
ve ins w i th in t he se s h e a r zones. All t h e su lph ide showings in t h e a r e a be tween 
B a n n i n g and Niven L a k e s a r e collectively k n o w n a s t h e Law Occur rence . Six 
selected g r a b s amp le s collected from ex i s t i ng t r e n c h e s by t h e field p a r t y from 
t h e Law Occur rence (F igure 8) were ana lyzed and some s a m p l e s con ta ined sig­
nif icant , b u t low base -me ta l concen t r a t i ons ( samples 24, 27, 28, 29, 30 and 31, 
Tab le 3). The e l e m e n t s of i n t e r e s t inc lude Cu, Ni , Cr, a n d to a lesser e x t e n t Ag. 

The carbona t ized metavo lcan ic and banded i rons tone sequences which 
h a v e been explored for t h e i r i ron mine ra l i z a t i on con ta in t r ace s of ba se -me ta l 
mine ra l i za t ion . In t h e ca rbona t ized metavo lcan ic phases , spa r se ly d issemi­
n a t e d su lph ide m i n e r a l s h a v e a d a r k b u t ind i s t inc t g reen copper s t a in on t h e 
w e a t h e r e d surfaces. Most of t h e s e ca rbona t ized phase s a r e less t h a n 1 m th ick 
and pr inc ipa l ly con ta in pyr i t e w i th t r ace a m o u n t s of associa ted cha lcopyr i te . 
F ive s amp le s from these ca rbona t ized metavo lcan ics , both w i th a n d w i t h o u t 
su lph ide m i n e r a l s were collected by t h e field p a r t y a n d ana lysed (Samples 14, 
16 19, 20, and 2 1 ; Tab le 3). The base -me ta l concen t r a t i ons in t he se s amp le s a r e 
not considered s ignif icant ly h igh by t h e a u t h o r and probably r ep re sen t t h e 
or ig ina l volcanic rock concen t ra t ions . Rocks associa ted w i th t h e s e ca rbona­
tized metavolcan ics , n a m e l y banded goe th i t e and q u a r t z , g r aph i t i c schis ts , a n d 
submylon i t e s , do not con ta in visible base -me ta l mine ra l i za t ion . Ana lyse s of 
g r ab s amp le s collected by t h e field p a r t y (see s amp le s 15, 17, a n d 18; Tab le 3) 
con ta in only t r ace a m o u n t s of base m e t a l s . 

Base -meta l m ine ra l i z a t i on is also associa ted w i th q u a r t z ve ins explored for 
gold. The q u a r t z ve ins in s h e a r zones a t t h e Law Occur rence con ta in coarse , er­
ra t i ca l ly d i s t r ibu ted c rys t a l s of chalcopyr i te . O the rwi se , t h e only base m e t a l 
mine ra l i za t ion associa ted w i th q u a r t z ve ins is t h e occurrence of chalcopyr i te , 
ga l ena , and spha l e r i t e a t t h e E l i zabe th and Haro ld L a k e Mines . Al legedly, 
ve ins of ga l ena were found in t h e u n d e r g r o u n d work ings of t h e E l i zabe th M i n e 1 

and locally, scheel i te w a s associa ted w i th t h e m . 

1 Regional Geologist's Files, Ontario Ministry of Natural Resources, Thunder Bay. 
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MOLYBDENUM 

One occurrence of molybden i te w a s found w i t h i n t h e dior i te to t ona l i t e 
su i te a t Mcin tosh Lake . The occurrence consis ts of a s ingle g ra in (2 m m ) w i th in 
an o therwise typical rock from t h i s un i t . Th i s occurrence m a y be ins ignif icant , 
bu t in conjunction wi th t h e occurrences a t Eye L a k e (Fenwick 1976) and T u r t l e 
Lake (Tanton 1927), it ind ica tes t h a t molybden i te is probably widely dispersed 
wi th in t h e plutonic rocks s u r r o u n d i n g Righ teye Lake in t r ace a m o u n t s . 

MANGANESE 

The so-called occurrence of T a i n t Rock' in t h e d iamond-dr i l l in te r sec t ions 
n e a r Arnold Lake , G a r r e t t Lake , and a long t h e Se ine River ea s t of Perch L a k e 1 

sugges t s t h a t m a n g a n e s e mine ra l i za t ion occurs in t h e R igh teye Lake a rea . 
This is because in t he A t i k o k a n a r ea , ' P a i n t Rock' con t a in s s ignif icant a m o u n t s 
of pyrolus i te , c ryp tomelane , and m a n g a n i t e (Mcintosh 1972). However , l a rge 
bodies of ' P a i n t Rock' occur in t h e open p i t s a t t h e S teep Rock Iron Mines and 
Ca land Mines (Mcintosh 1972). To da t e , recovery of t h e m a n g a n e s e from these 
la rge bodies a s a by-product of t h e iron h a s not been prac t ica l . T h u s , t h e 
smal le r bodies in t he Righ teye Lake a r e a a r e probably of negl ig ible impor t ance 
as a source of m a n g a n e s e . 

TUNGSTEN 

Scheel i te associated w i th g a l e n a and to a lesser e x t e n t gold, h a s been re­
ported in t he u n d e r g r o u n d w o r k i n g s of t h e E l i zabe th Mine (Regional Geolo­
gist 's Fi les , On ta r io Min i s t ry of N a t u r a l Resources , T h u n d e r Bay). Th i s miner ­
a l iza t ion was not verified d u r i n g t h e course of t h e c u r r e n t mapp ing . 

Non Metallics 

Talc and soapstone h a v e been repor ted by T a n t o n (1927) and Moore (1940). 
T a n t o n (1927) gave t h e following descr ipt ion: 

On the west shore of Buttermilk lake [Buttermilk Lake is currently called Milk Lake], 3 miles 
northeast of Banning station, there is a rectangular area, measuring about 400 feet on each side, 
underlain by a contorted, dark green, chlorite schist believed to be a highly altered, basic, pyroclas-
tic rock. The schist is traversed by a few irregularly disposed aplite seams and lenses with an aver­
age width of 6 inches, which follow the beds in the schistosity for distances of a few feet and, in one 
case, scores of feet. The rock along the margins and beyond the terminations of these seams has 
been altered to grey soapstone and consists of talc with a small percentage of serpentine. The soap-
stone merges with both the aplite and the chlorite schist. The largest observed soapstone mass is 25 

'Regional Geologist's Files, Ontario Ministry of Natural Resources, Thunder Bay. 
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feet wide. It strikes northwesterly from the lake shore and may be safely assumed to have a length 
of at least 100 feet. Four other irregular, lenticular masses are partly exposed, with maximum 
known widths of 4 feet and lengths of 12 feet; and there are other small masses. 

The soapstone occurrence is on unstaked Crown land and no development work has been done 
on it. The rock outcrops in this vicinity are sufficiently numerous to show that the dark green, soap-
stone-bearing schist is of restricted extent. Beyond where the soapstone occurs the schist is visible 
for only a few hundred feet south and in that direction no soapstone outcrops. Massive pillow lavas 
and pyroclastics of intermediate composition cut by pegmatite and aplite dikes outcrops around the 
area underlain by the dark green schist. 

Fourteen hundred feet west of the north end of the bay at the outlet of Arnold lake, there is an 
outcrop of soapstone 4 feet in diameter. Its boundaries are concealed by a thin covering of drift, but 
no extension of the mass was observed in the numerous neighbouring rock outcrops. The rock as­
semblage is very similar to that at the previously mentioned soapstone occurrence, 4 miles to the 
west. The trend of the schistose rocks locally is north 20 degrees west. 

T h e occurrence of soaps tone a t Mi lk L a k e w a s not v is i ted by t h e field p a r t y . 
It a p p e a r s to be associa ted w i th a sp lay faul t from t h e Quet ico F a u l t which pas­
ses t h r o u g h t h e l ake . F u r t h e r m o r e , ch lor i te sch is t s found associa ted w i t h t h i s 
ta lc , a r e common in s h e a r zones t h r o u g h o u t t h e m a p a r e a , b u t no add i t iona l oc­
cu r rences of t a l c were found. 

Minor occur rences of asbes tos h a v e been repor ted n e a r t h e m a r g i n s of a 
smal l pe r ido t i t e body a t N iven L a k e (Regional Geologist ' s F i les , O n t a r i o Geo­
logical Survey , T h u n d e r Bay) b u t not verified. 

Description of Properties 

ANDOWAN MINES LIMITED (1) 

A n d o w a n Mines L imi ted holds t h r e e p a t e n t e d c l a ims ( F F 3419, F F 3420, 
and F F 3696) i m m e d i a t e l y s o u t h e a s t of Dog Bay a t t he e a s t e r n b o u n d a r y of t h e 
a r ea . Only p a r t of F F 3696 lies w i t h i n t h e m a p a r e a , most of t h e g round l ies 
w i th in t h e S teep Rock L a k e a r ea . S h k l a n k a (1972) gave t h e following descr ip­
t ion: 

A ground magnetometer survey was made of the property and a limited amount of shallow drill­
ing is reported1 to have been done near the north boundary of the claim group. Slate and iron carbo­
nate were intersected in drill core. 

R.R.BROWN [1956] (2) 

In 1956, R.R. Brown held 18 c la ims a long t h e Se ine River a t Boyce Rapids . 
N i n e d iamond-dr i l l holes were p u t down to in te rsec t rocks b e n e a t h t h e r iver for 
a to ta l l eng th of 5273 feet. The rocks in te r sec ted were i n t e r m e d i a t e to mafic 
metavolcan ics , ch lor i te schis ts , g raph i t i c schis t s , c a r b o n a t e schis ts (carbona­
tized metavolcanics) , " P a i n t Rock" a n d banded i rons tones . T h e rocks a r e h igh ly 

Assessment Files, Resident Geologist's Files, Ontario Geological Survey, Kenora. 
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comminu ted because of t he i r p rox imi ty to t h e Quet ico F a u l t . No m e n t i o n of t h e 
g rade of t h e i ron mine ra l i za t ion is given. T h e g round w a s open to s t a k i n g on 
t h e 31st Augus t , 1979. 

In 1956, R.R. Brown held 26 c la ims in t h e vic ini ty of G a r r a t t Lake . N i n e 
d iamond-dr i l l holes were p u t down, m a i n l y to t h e sou th of G a r r a t t Lake , for a 
to ta l l eng th of 5168 feet. Rock types in te rsec ted included ch lor i t e -ca rbona te 
schis ts (? carbonat ized metavolcanics) , chlor i te schis ts , " P a i n t Rock", i n t e r m e ­
d ia te and mafic metavolcan ics , g ran i t i c d ikes , and banded che r t a n d cher t - i ron­
s tones . As of 31st Augus t , 1979, t h i s g round w a s open. 

CAMBERTON IRON EXPLORATIONS LIMITED [1953] (3) 

The C a m b e r t o n Iron Exp lo ra t ions L imi ted held a g roup of 81 former c l a ims 
( N u m b e r s F F 6532 to 6613 inclusive) which were located n o r t h of B a n n i n g 
Lake a t t h e wes t e rn b o u n d a r y of t h e m a p a rea . 

In 1947, Mr. R.C. F u m m e r t o n and Mr. Cambe l l found some h i g h g rade he­
m a t i t e float no r th of B a n n i n g Lake . In 1952, a geological r econna i s sance ex­
plora t ion w a s car r ied out on beha l f of t h e owners . D u r i n g 1953, a n ae romag-
net ic survey w a s carr ied out over and n o r t h of t h e c la im block he ld by 
C a m b e r t o n Iron Exp lo ra t ions Limi ted . No fur ther work is repor ted . The rocks 
u n d e r l y i n g t h i s former c la im block a r e k n o w n to consist p r ima r i l y of mafic me­
tavolcanics wi th minor felsic to i n t e r m e d i a t e me tavo lcan ics a n d some dior i tes 
to tona l i t e s . 

ED-VIC EXPLORATION LIMITED [1975] (4) 

Ed-Vic Explora t ion Limi ted he ld one c la im (TB 384211) cen t red upon a n is­
land in M i r a n d a Lake . Th i s p roper ty encompassed a gold-bear ing q u a r t z ve in 
which w a s in i t ia l ly discovered by Mr. M a r k s pr ior to 1925 and w a s re -exam­
ined by T a n t o n (1927). After s t r i pp ing and t r e n c h i n g t h i s vein , Mr. M a r k s h a d 
a n u m b e r of unspecified s amples t a k e n from across t h e vein which were as ­
sayed wi th d i scourag ing resu l t s . T a n t o n (1927), r e sampled some lenses w i th in 
t h e vein which conta ined visible py r i t e and chalcopyr i te w i t h t h e following re­
sul ts : 2.10 ounces of gold per ton and 3.52 ounces of s i lver per ton. D u r i n g 1975, 
Ed-Vic Explora t ions Limi ted c leared t h e vege ta t ion once a g a i n and b las ted a 
n u m b e r of p i t s in and a round t h e vein. No assay r e s u l t s were repor ted . 

The q u a r t z vein is g r e a t e r t h a n 350 feet long, app rox ima te ly 30 feet wide , 
h a s a ver t ica l dip, and t r e n d s 115°. Tona l i t e occurs to t h e sou thwes t of t h e ve in , 
and t h e rocks a r e shea red a long t h e contact . A la rge mafic metavo lcan ic xenol-
i th or roof-pendant occurs to t h e n o r t h e a s t , and a g a i n t h e rocks a r e shea red 
a long t h e contact . T a n t o n (1927) noted t h a t l enses w i t h pyr i t e and cha lcopyr i te 
a re few in n u m b e r , h a v e ill-defined m a r g i n s , and h a v e a m a x i m u m size of 2 feet 
by 20 feet. F u r t h e r m o r e , he also noted t h a t t h e q u a r t z ve in is cut by a 10-foot 
th ick l amprophyre dike . 

T a n t o n (1927) r ecommended fur ther explora t ion , b u t t h e classif ication of 
t h i s q u a r t z vein a s a gold occurrence is based on t h e s ingle s ample t h a t he col-
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lected, t h e a s say r e s u l t s of which a r e repor ted above. T h e r e is no record of 
a n y o the r a s s a y s from t h i s 'occurrence ' which h a v e e n c o u r a g i n g resu l t s . 

HAROLD LAKE MINE (5) 

Location and Ownership 

A former block of n i n e p a t e n t e d c l a ims located a b o u t Haro ld L a k e enclosed 
t h e work ings of t h e Haro ld L a k e Mine . These c l a ims were o r ig ina l ly he ld by 
A.M. Wiley and F.N. Gibbs from 15th October 1890 un t i l 10th N o v e m b e r 1936. 
F r o m 1936 to 1947, owner sh ip changed severa l t i m e s , and in 1947, t h e c l a ims 
were forfeited to t h e crown because of n o n - p a y m e n t of t axes . F r o m 1947 un t i l 
J u n e 1979, t h e g round h a s been r epea t ed ly s t a k e d by in t e res t ed p a r t i e s , and in 
J u n e 1979, t h e s ingle c la im (TB 433294) which w a s not in good s t a n d i n g w a s 
al lowed to lapse. As of S e p t e m b e r 1979, t h e g round w a s open. 

History of Exploration 

According to Blue (1896), t h e Haro ld L a k e Mine w a s discovered af ter a pro­
spector exp lor ing for iron collected some go ld-bear ing s amp le s a t Haro ld L a k e . 
Explora t ion and deve lopmen t work w a s ca r r i ed ou t d u r i n g 1894, and t h e m i n e 
w a s in product ion d u r i n g 1895 and 1896. Deta i l of t h i s work is g iven by Cole­
m a n (1897), a n d t h e a v e r a g e repor ted g r a d e of ore passed t h r o u g h t h e mil l w a s 
0.61 ounce of gold per ton. D u r i n g t h e period of opera t ion , 1,131 tons of ore were 
mil led and t h i s w a s wor th $11,236 a t t h a t t i m e (Ferguson et al. 1971). Blue 
(1896) noted t h a t ore w a s ex t r ac t ed from t h e L a k e Shore and McComber ve ins 
and t h e N u m b e r 1 and 2 drif ts (F igure 7). The L a k e Shore vein w a s stoped for 
abou t 75 m. The McComber vein w a s stoped for abou t 15 m a n d w a s be tween 3 
and 6 m deep. According to Blue (1896) a n d Co leman (1897), t h e N u m b e r 1 drift 
is abou t 20 m long and h a s a 5 m deep shaft; t h e N u m b e r 2 drift is abou t 40 m 
long, s top ing ra i sed t h e h a n g i n g wal l 6 m above t h e drift , and a 16 m deep shaft 
h a s been s u n k below t h e drift. 

In 1937 C a n a d i a n Longyea r L imi ted opt ioned t h i s p roper ty and did s t r ip­
ping, t r ench ing , and refurb ished t h e old work ings . S u b s e q u e n t to t h i s explor­
a t ion p rog ra m , t h e option on t h e p roper ty w a s al lowed to lapse . After 1947, pr i­
va te prospectors h a v e ca r r i ed ou t t r e n c h i n g and b l a s t ing , b u t no r e s u l t s h a v e 
been repor ted . 

The Harold L a k e Mine is inc luded in a n ongoing s tudy of gold mine ra l i za ­
t ion by t h e O n t a r i o Geological S u r v e y (Wilk inson 1979). 
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Geology 

The q u a r t z ve ins con ta in ing t h e gold mine ra l i za t i on a r e p r i m a r i l y located 
w i th in a coarse-gra ined leuco- tonal i te t h a t charac te r i s t i ca l ly con ta ins b lue 
q u a r t z and g reen muscovi te (? fuchsite). The contact of t h i s leuco- tonal i te wi th 
adjacent metavo lcan ics is k n o w n to be shea red in t h e sou th , and is probably 
also shea red in t h e no r theas t . Most of t h e q u a r t z ve ins which were exploi ted 
were not located by t h e field p a r t y . Therefore , de ta i l s of t h e geology h a v e been 
t a k e n from Moore (1940) who r e m a p p e d t h e proper ty . Moore used complete 
p l ans from C a n a d i a n Longyear Limi ted , a t a t i m e w h e n t h e proper ty w a s s t r ip­
ped of vege ta t ion . T h e geology is s u m m a r i z e d in F i g u r e 7. Moore (1940) gave 
t h e following de ta i led descr ipt ion: 

The geology of the property is somewhat similar to that of the Elizabeth. The veins are along the 
contact of the Algoman granite and Keewatin greenstone, in the granite, generally along inclu­
sions of greenstone, and in the greenstone in association with dikes emanating from the granite 
magma. Altogether Longyear performed work on 18 different veins. These are mostly short and 
rarely can be followed for 100 feet along the strike. Many of them carry little or nothing in gold 
values. 

On the west shore of the lake, in the southeast corner of claim X.219, is a shaft 30 feet from the 
water, which is reported to be 37 feet deep. A trench runs 100 feet north and 65 feet south from the 
shaft. Some recent work had been done on this trench, and streaks of quartz from 12 to 15 inches 
wide occur at intervals along the trench in sericitized granite. This is known as vein No. 1. The vein 
runs N.30°W. and dips 65°S.W. The shaft has a lower dip, 15 to 20 degrees. Some of the quartz car­
ries much chalcopyrite and some galena. Fragments of quartz near the shaft contain visible gold, 
chalcopyrite, pyrite, galena, sphalerite, and carbonate. A sample taken by Longyear from the 
quartz, well-mineralized with sulphides, gave 1.67 ounces of gold to the ton. Other samples gave 
low values. These minerals extend into the hanging wall, and the quartz lies in a rusty band about 
6 feet in width. On a hill of granite rising 40 feet above the lake, southwest of the shaft and at 100 
feet from it, there is a stope open to the surface for a length of 75 feet. The vein, No. 2, which seems 
to have had quite distinct walls and to have been 3 to 5 feet wide, has been stoped out to an appar­
ent depth of 35 to 40 feet. The vein makes a sharp turn to the east and pinches out at the south end, 
and the north end is concealed. The mill, which has been burned, leaving five stamps as a relic, was 
situated at the foot of the hill near the southeast end of this vein. 

Near the west end of claim X.219, there is an adit driven into a hill of granite, which is partly 
sheared and altered to sericite schist. The adit is 135 feet long, 4 feet wide, and 5 to 6 feet high; and 
is driven along a vein that ranges from stringers a few inches wide to a vein 2 xk feet wide. The adit 
has not been driven on a horizontal line. At 40 feet from the entrance there is a winze full of water 
and a little stoping has been done in the adit. The quartz carried pyrite, chalcopyrite, and galena. 
Samples taken by Longyear at various points along this adit showed values from 0.03 to 0.83 ounce 
of gold to the ton of quartz. 

There is another adit 500 feet southeast of the one described. The vein lies partly in granite and 
partly along the contact of granite and an inclusion of greenstone. Values obtained by Longyear 
were 0.10 ounces over 0.4 feet and nil in two other samples. 

Directly east of the first adit and 900 feet from it is an old shaft on a small vein. No information 
is available concerning the depth of this shaft or what was encountered in it. 

Near the middle of the east boundary of claim X.219, there is a stripping exposing two nearly 
parallel veins about 1 and 2 feet wide. These veins can be followed for 150 feet, and they run along 
an inclusion of greenstone in coarse granite. They are weakly mineralized with pyrite, and assays 
showed that appreciable values were lacking. 

In the southeast corner of claim F.F. 2,650, there are two trenches. One of these runs nearly 
east-west and is 120 feet long. It is on a slightly mineralized quartz vein, which has a maximum 
width of 4 feet near the centre and pinches out at the ends. The veins runs along inclusions of 
schisted and carbonated greenstone. Another trench runs northwest from this one for 700 feet. The 
first 200 feet show a vein, seldom more than a foot wide, and for the remainder of the distance there 
is no regular vein, only stringers and small lenses of quartz. The country rock varies from a coarse 
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Figure 7-Geological sketch map showing part of the Harold Lake Mine (adapted from Moore 1940). 



red granite to a sheared sericitized granite containing streaks of schistose and carbonated green­
stone. Values up to 1.20 ounces to the ton across 0.4 feet were obtained from the latter trench by 
Longyear, but they were low across a mining width. In the same claim and 650 feet west of the first 
trench described, there is a small stockwork on the west side of a hill of granite. A stripping 50 feet 
along the foot of the hill, and for 30 feet up the face, exposes a network of stringers and lenses of 
quartz in a body of squeezed and contorted granite containing inclusions of greenstone. No values 
were found in this quartz. 

On the east boundary of claim F.F. 2,649 and 650 feet north of Harold lake, there is a large strip­
ping on greenstone cut by several irregular intrusions of rhyolite, varying from dikelets a few 
inches wide to one body 25 feet wide. Associated with these intrusions are numerous stringers and 
short, irregular bodies of quartz up to 8 feet wide. Stringers of quartz extend across a zone that is 20 
feet wide in one section, and in this zone a band of greenstone 10 feet wide is impregnated with fer­
riferous carbonate and chrome mica. This mica is believed to be mariposite. A small quantity of py­
rite is disseminated in the quartz veins and country rock. Longyear found very little gold in these 
veins, practically none in the west exposure and, except for one sample that yielded 0.47 ounces to 
the ton across 1.1 feet, nothing of any interest in the east. 

The large amount of sampling done on the whole property failed to disclose new ore bodies of 
commercial importance. 

In the area in which the Elizabeth, Harold Lake, and Rebair properties occur, the veins are usu­
ally found in or near granite where it has been sheared and chemically altered. They are not far 
from the greenstone contact and are frequently associated with remnants of greenstone inclusions 
that have been highly altered. This seems to account to some extent for the small size of the veins. 
In the greenstone the veins are all associated with intrusions, and their extent is usually limited by 
the extent of these intrusions. The veins so far found are not in major shear zones or faults, but owe 
their origin largely to contact conditions resulting from the intrusion of the acid magma into the 
greenstone. The presence of chalcopyrite is regarded by those who have worked in this section of 
the Atikokan area as the most favourable indicator for the occurrence of gold. 

LAW OCCURRENCE (6) 

T h e Law Occurrence is composed of a n u m b e r of su lph ide showings s i tu­
a ted be tween B a n n i n g and Niven L a k e s a t t h e w e s t e r n b o u n d a r y of t h e a r ea . 
Since these showings were or ig ina l ly discovered in t h e twen t i e s , t h e y h a v e 
been repea ted ly s t aked by va r ious prospectors , a n d on occasions t h e p roper ty 
h a s been optioned to explora t ion companies . C u r r e n t l y none of t h e g round is 
s taked . 

T a n t o n (1927) repor ted t h a t Mr. Law h a d found t h e o r ig ina l gold-chalcopy-
r i te occurrence, and explora t ion work w a s be ing ca r r i ed ou t by t h e Law Syndi­
cate in 1929 (Hawley 1930). For t h e period be tween 1929 a n d 1956, no repor ted 
records of a n y explora t ion be ing ca r r i ed ou t on t h e occurrence exis t s . D u r i n g 
1956, Mone ta Porcupine Mines L imi ted car r ied out a res t r i c ted geological m a p ­
ping and ground m a g n e t i c geophysical su rvey ing p r o g r a m (Regional Geolo­
gist ' s Fi les , O n t a r i o Min i s t ry of N a t u r a l Resources , T h u n d e r Bay) . In 1956, 
Cominco Limi ted car r ied out geological m a p p i n g , a g round e lec t romagne t i c 
geophysical su rvey ing p rog ram, and p u t down t h r e e d iamond-dr i l l ho les for a 
to ta l l eng th of 500 feet. T h e holes were si ted to in te r sec t t h e e l ec t romagne t i c 
conductors . The minera l i zed rocks in te rsec ted consist of silicified a n d g raph i t i c 
zones u p to 10 feet th ick wi th mass ive pyr i t e , py r rho t i t e , a n d t r ace a m o u n t s of 
chalcopyri te . These were ana lysed for copper and gold (Regional Geologist 's 
Fi les , On ta r io Min i s t ry of N a t u r a l Resources , T h u n d e r Bay). 

The su lph ide showings occur w i t h i n mafic me tavo lcan ic s in t h e core of a 
la rge nea r ly ver t ica l fold. The form of t h i s fold h a s been compl icated by ex ten-
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sive fau l t ing , and some of t h e m i n o r s h e a r zones a r e associa ted w i th t h e miner ­
a l iza t ion. Minor b a n d s of i n t e r m e d i a t e to felsic me tavo lcan ic tuffs a r e in ter - la ­
m i n a t e d w i t h t h e mafic to i n t e r m e d i a t e metavo lcan ics . These me tavo lcan ic s 
a r e i n t ruded by a n u m b e r of coarse -gra ined me tavo lcan ic and gabbroic d ikes 
(F igure 8). In t h e n o r t h e r n group of t r e n c h e s (just wes t of t h e m a p a r e a ] n e a r 
W r i g h t L a k e t h e host rocks consist of composi t ional ly banded a n d homogene­
ous tuffs which a r e s t rongly foliated or s h e a r e d pa ra l l e l to t h e b a n d i n g w h e r e 
p resen t . Q u a r t z ve ins , mine ra l i zed w i t h cha lcopyr i te and pyr i t e , a r e pa ra l l e l to 
t h e foliation, b u t a r e d i scon t inuous a n d u p to 25 cm th ick . T h e to ta l su lph ide 
concen t r a t i ons r a n g e from be tween t r ace a m o u n t s to 2 percen t . T h e ve ins form 
u p to 40 pe rcen t of t h e rock in b a n d s up to 1 m wide . T h e s e b a n d s a r e widely 
spaced (72 m). In t h e s o u t h e r n g roup of t r e n c h e s (west of Law L a k e , F i g u r e 8) 
some sparse ly d i s s emina t ed pyr i t e , py r rho t i t e , a n d t r ace a m o u n t s of chalcopy­
r i t e occur in b a n d s of h igh ly shea red a n d a l t e r ed rock. These s h e a r zones a r e up 
to 3 m th ick a n d h a v e some t h i n u n m i n e r a l i z e d q u a r t z ve ins ( < 2 cm) t h a t par ­
allel t h e s h e a r zones. A b u n d a n t d i s s e m i n a t e d c a r b o n a t e occurs t h r o u g h o u t 
t he se s h e a r zones. La t e r a l l y , t h e s h e a r zones g r a d e in to fine-grained basa l t s . 

Assays of t h e minera l i zed sect ions of t h e d iamond-dr i l l core collected by 
Cominco L imi ted in gene ra l con ta ined only t r ace a m o u n t s of copper a n d gold 
(Regional Geologist ' s Fi les , O n t a r i o Min i s t r y of N a t u r a l Resources , T h u n d e r 
Bay) . 

REBAIR GOLD MINES LIMITED [1940] (7) 

A former block of 15 c l a ims located eas t of t h e E l i zabe th Mine and nor th ­
eas t of Modred L a k e in 1937 compr ises t h e c u r r e n t l y defunct Reba i r P roper ty . 
The Reba i r Gold Synd ica t e car r ied ou t explora t ion work on a n u m b e r of q u a r t z 
ve ins in 1937. T h e Reba i r Gold Mines L imi t ed s u n k a 110-foot deep shaft , com­
pleted 1100 feet of d i amond dr i l l ing , a n d 650 feet of t r e n c h i n g by 1940. No re­
su l t s from t h i s work h a v e been repor ted , a n d no s u b s e q u e n t exp lora t ion is 
k n o w n to h a v e t a k e n place. 

The c u r r e n t m a p p i n g p r o g r a m ind ica tes t h a t al l t h e exp lora t ion work w a s 
conducted in i n t e r m e d i a t e to felsic me tavo lcan ics cons i s t ing p r i m a r i l y of crys­
ta l tuff, tuff, and l aha r . Ev idence of t h e deve lopmen t work repor ted w a s not 
found d u r i n g t h e m a p p i n g o the r t h a n some smal l t r e n c h e s which con ta in very 
smal l q u a r t z ve ins . Therefore , t h e following descr ip t ion by Moore (1940) is t h e 
most de ta i led descr ip t ion ava i l ab le : 

The Rebair camp is situated on the main body of greenstone where it is cut up by a great many 
small intrusions of granite and porphyry. A band of Steeprock conglomerate, lying in a small syn-
cline in the greenstone, cuts across the south end of the property, and small patches of conglomer­
ate, cut by granite, may be seen near the west side of the camp. The greenstone at many places is 
cut by irregular dikes and small stocks of porphyry. The strike of the country rock is generally 
northeast-southwest, and in some places the dikes follow the strike of the schistose greenstone but 
in many places disregard the major trend of the country rock. The porphyry ranges from distinct or-
thoclase porphyry to a fine-grained granite or to a rock approaching a dacite porphyry. In some 
cases the phenocrysts have been crushed and drawn out, indicating that the intrusions were 
squeezed after cooling. The feldspars are sericitized. Quartz stringers and small veins form a net­
work in some of the porphyry bodies, and carbonate is scattered through much of the quartz. These 
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Figure 8-Sketch map of the Law Occurrences. Information obtained from field work and assessment 
work held on file in Resident Geologist's Files, Ontario Ministry of Natural Resources, Kenora, 
and in the Assessment Files Research Office, Ontario Geological Survey, Toronto. 
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intrusions are mineralized with disseminated pyrite, and chalcopyrite occurs in small quantity in 
some of them. 

A rock trench, 40 by 8 feet in area and 4 feet deep, runs northwest from the middle of the south 
boundary of claim F.F. 2,614. In this trench three dikes of feldspar porphyry, ranging from 2 to 10 
feet in width, intrude the greenstone. 

The porphyry contains pyrite, disseminated and in streaks and blotches, and the rock is cut by 
stringers of quartz with carbonate. Some 45 feet northeast of this trench is another trench 95 feet 
long, running parallel to the schistosity in the greenstone. Scattered along the trench for about 40 
feet are lenses and streaks of quartz, up to 20 inches in width, in the schist. In one section, small 
quartz veins occur across 3l/£ feet. Across a small swamp to the northeast of the last trench, the so-
called Dome vein begins. This is a long, irregular intrusion of porphyry containing stringers, small 
veins, and irregular masses of quartz. The vein, on which drilling and test-pitting has been done, 
ranges in width from 2 inches to 6 feet. 

The cong lomera te men t ioned by Moore h a s been classified a s a l a h a r in t h i s 
repor t . 

STEEP ROCK IRON MINES LIMITED [1962] (8) 

Six c la ims , which h a v e been al lowed to lapse , were s i t ua t ed eas t of N iven 
L a k e and covered a n asbes tos occurrence . In 1959, J a m e s G a r e a u noted t h e oc­
cur rence of asbes tos in t h e vic ini ty of Niven Lake . D u r i n g 1960 a n d 1961 , S teep 
Rock Iron Mines L imi ted opt ioned t h i s p roper ty a n d i m p l e m e n t e d a n explor­
a t ion p r o g r a m to p u r s u e t h e in i t ia l discovery. No r e s u l t s from t h i s p r o g r a m 
h a v e been repor ted for a s s e s s m e n t purposes , a n d t h e g round is c u r r e n t l y open. 
The occurrence w a s not located by t h e field p a r t y d u r i n g t h e course of t h e m a p ­
p ing p rog ram. 

STEEP ROCK IRON MINES LIMITED (9) 

S teep Rock Iron M i n e s L imi ted c u r r e n t l y holds 21 p a t e n t e d c l a ims in t h e 
e a s t e r n p a r t of t h e m a p a r e a , and t he se a r e pe r iphe ra l to t h e S teep Rock Iron 
Mine . T h e r e is no work on t he se c l a ims repor ted in t h e a s s e s s m e n t files (Re­
gional Geologist 's Fi les , O n t a r i o Min i s t ry of N a t u r a l Resources , T h u n d e r Bay). 

The rocks u n d e r l y i n g t he se c l a ims consis t of a complex d i s t r ibu t ion of me­
tavolcanics which a r e locally carbona t ized a n d h a v e been t r ansec t ed by n u m e r ­
ous sp lay faul ts which a r e r e l a ted to t h e Quet ico F a u l t . 

STRATMAT LIMITED [1956] (10) 

S t r a t m a t L imi ted of M o n t r e a l held 86 c la ims in 1955 and 1956 which cov­
ered Arnold L a k e a n d p a r t of Perch Lake . S t r a t m a t L imi ted were involved in 
a n explora t ion p r o g r a m for iron. A to ta l l eng th of 7440 feet w a s dr i l led d u r i n g 
t h i s p r o g r a m which covered both m e t a s e d i m e n t s in t h e Quet ico Subprovince 
and metavolcan ics in t h e Wabigoon Subprovince . Banded i rons tones a n d ' P a i n t 
Rock' were r epea ted ly in te r sec ted w i t h i n t h e Wabigoon metavolcan ics ; how-
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ever , in most cases , unmine ra l i zed metavolcan ics , m e t a s e d i m e n t s , schis ts , and 
banded che r t s were recorded. No fur ther work h a s been repor ted a n d t h e 
ground is cu r r en t l y open. 

The Quet ico F a u l t passes t h r o u g h t h e p roper ty a n d no i ron mine ra l i z a t i on 
is k n o w n to occur in t h e Quet ico m e t a s e d i m e n t s . Only a few min o r pyr i t ic and 
h e m a t i t e i rons tones were found in t h e Wabigoon metavo lcan ics by t h e field 
pa r ty . The work of S t r a t m a t Limi ted h a s added to t h e n u m b e r of t he se min o r 
i rons tone occurrences known to occur in t h e R igh teye L a k e a r ea . 

M. WICHERUK [ELIZABETH MINE] (11) 

Location and Ownership 

The El izabe th Mine is located n o r t h e a s t of Liz Bay on Modred Lake . Origi ­
na l ly , t h e m i n e w a s covered by two p a t e n t e d c l a ims (FM 171 , F M 172) and 
these were forfeited in 1956. C u r r e n t l y , t h e surface r i g h t s of t h e or ig ina l c l a ims 
a r e held by t h e A t i k o k a n Munic ipa l i ty , a n d a s of S e p t e m b e r 1st, 1979, t h e old 
mine si te w a s covered by four m i n i n g c la ims t h a t a r e con ta ined w i t h i n t h e orig­
inal F M 171 p a t e n t e d c la im (TB 385606 to T B 385609). 

History of Exploration 

Gold w a s discovered in 1900 and deve lopment work w a s car r ied out d u r i n g 
1902 and 1903 by Ang lo -Canad ian Gold E s t a t e s Limi ted . Work w a s discont in­
ued un t i l 1912 to 1914 w h e n t h e m i n e w a s b r o u g h t to l imi ted product ion. At 
t h i s t ime , it is repor ted t h a t some 50 tons of ore w o r t h $400 a t t h a t t i m e h a d 
been mil led a n d some 20 000 tons of ore blocked ou t (Moore 1940; F e r g u s o n et 
al. 1971). Be tween 1914 and 1934, t h e p roper ty changed owner sh ip a n u m b e r of 
t imes , b u t no work w a s repor ted . In 1934, t h e E l i zabe th Gold Syndica te pur ­
chased t h e proper ty and la te r , a s t h e E l i zabe th Gold M i n i n g C o m p a n y Limi ted , 
r e sumed explora t ion and deve lopment work un t i l 1939. T h e m i n e w a s neve r 
b rough t back into product ion. Since 1956, t h e g round h a s been repea ted ly 
s t aked by a n u m b e r of p r iva t e prospectors who car r ied ou t t r e n c h i n g and dia­
mond dr i l l ing in t h e a r e a of t h e old m i n e . 

Geology 

Moore (1940), who mapped t h e p roper ty w h e n t h e vege ta t ion w a s s t r ipped 
off and t h e t r e n c h e s were accessible, gave t h e following descr ip t ion of t h e geol­
ogy in t h e vicini ty of t h e old work ings : 

Geology of the Property: The contact between the main body of Algoman granite in the north­
western section of the map-sheet and the main body of greenstone passes through the mine. The 
granite is coarse-grained, pink to red in colour, rich in quartz, and deficient in ferromagnesian con-
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stituents. A specimen taken 650 feet from the contact shows a quartz-rich, microcline granite with 
a little titanite and apatite and streaks consisting of hornblende. The latter are probably due to in­
clusions of the greenstone engulfed in the granite. Such inclusions, some of considerable size, may 
be seen at several places. 

At No. 2 shaft and close to the granite-greenstone contact, the granite is much altered. It is 
greenish-yellow in colour and consists chiefly of quartz, sericite, and muscovite, the muscovite in 
flakes of considerable size. The microcline is all altered and mostly replaced by sericite, quartz, and 
a little albite. It appears that some albitization has occurred during the alteration of the granite. 

Several dikes may be seen near the mine. Some of these cut both greenstone and granite, and at 
least two cut quartz veins. Just east of the dining hall, a small sheared dike, which has a maximum 
width of 8 feet and is slightly reddish to grey in colour, cuts granite and a quartz vein. Under the 
microscope this proves to be a peculiar rock. It is probably a lamprophyre, which has been highly 
altered to sericite and serpentine. In a fine-grained groundmass there are dark patches of consider­
able size, consisting almost entirely of serpentine in an indefinite colourless material. These 
patches resemble inclusions, and if the rock were not in a distinct dike, it might easily be mistaken 
for a tuff. What appears as a similar rock forms a dikelet near the southwest corner of the office 
building. Another dike, found 800 feet down the trail from the mine to Modred lake, consists of a 
massive, fine-grained rock with many small grains of pyrite. It lies parallel to a quartz vein and be­
tween it and greenstone. In thin section, this rock is seen to be made up of a network of interlock­
ing, small lath-shaped crystals of plagioclase with many crystals of hornblende partly replaced by 
carbonate and chlorite. What appear to have been plates of biotite, now green in colour but lacking 
pleochroism, are present. The rock originally was probably a lamprophyre or camptonite. 

In addition to the rather basic dikes described, there are several acid dikes in the vicinity of the 
mine. One-eighth of a mile south of No. 1 shaft there is a complex of porphyry dikelets intruding 
greenstone. This body is 200 feet long by 65 feet wide. South of shaft No. 2 are two small dikes, one 
a quartz-orthoclase porphyry and the other an orthoclase porphyry. The feldspars are highly serici-
tized and kaolinized. Another quartz-orthoclase porphyry dike was seen near the road from the 
Elizabeth mine to the Rebair camp. This dike contains many flakes of biotite as well as quartz and 
feldspar phenocrysts, which form white spots on a dark-grey, brown weathering surface. 

Quartz Veins:- The veins occur in fractures in the granite, in short shear zones in the green­
stone, and along the contact between these two formations. They do not show evidence of being re­
lated to major structures and they are, therefore, mostly short and vary greatly in width within 
short distances. When they occur in granite, they are usually along zones with chlorite and amphi-
bole, which indicate inclusions of greenstone that have been highly altered. Ferriferous carbonate, 
probably ankerite, is present in many of the veins and in the wall rocks. The veins represent a late 
phase of the Algoman igneous activity and came from the same magma as the granite and dikes in 
the vicinity of the mine. The quartz-feldspar dikes preceded the veins in formation, and at least 
some of the basic dikes are later than the quartz. 

There are two types of quartz in the veins, a normal solid type and a granular, sugary type, the 
latter probably representing quartz that originally contained ankerite and pyrite, which have been 
partly removed in solution. The sulphides present are pyrite and chalcopyrite with a little pyrrho-
tite and galena. The quartz in most places is not highly mineralized. A number of veins have been 
uncovered on the property. These vary in width from a foot to about 20 feet and they can, in a few 
cases, be followed continuously for more than 100 feet along the strike. The main vein in No. 2 shaft 
is reported to be from 1 to 14 feet wide, and it was mined for about 75 feet along the strike. 

From files he ld a t t h e T h u n d e r Bay reg iona l geologist ' s office, it is a p p a r e n t 
t h a t t h e gold occurs in two types of q u a r t z ve ins . F i r s t l y in a ne twork of smal l 
ve ins associa ted w i th no r th - sou th s h e a r zones in t h e metavolcan ics . Secondly, 
in l a rge r ve ins which a r e p r i m a r i l y located n e a r t h e leuco- tonal i te /metavol -
canic contac t a n d which also a p p e a r to be r e l a t ed to s h e a r i n g . Both types con­
t a i n gold mine ra l i za t ion , b u t only t h e l a r g e r ve ins were exploi ted and t h e s e 
l a rge ve ins inc lude t h e E l i zabe th vein , Con tac t vein, and Cliff vein (F igure 9). 

The E l izabe th vein w a s t h e o r ig ina l discovery vein and m a y h a v e con ta ined 
a t h i n s eam of vis ible gold. Th i s gold w a s a p p a r e n t l y d i s t r ibu ted i r r egu l a r l y 
t h r o u g h o u t t h e vein and is assoc ia ted wi th pyr i te , cha lcopyr i te , and g a l e n a 
(Regional Geologist ' s Fi les , O n t a r i o M i n i s t r y of N a t u r a l Resources , T h u n d e r 
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Figure 9-Sketch map of the Elizabeth Mine Area. Information obtained from fieldwork and assessment 
work held on file in Resident Geologist's Files, Ontario Ministry of Natural Resources, Kenora, 
and in the Assessment Files Research Office, Ontario Geological Survey, Toronto. 
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Bay). The s h a p e of t h e mine ra l i zed zone w i t h i n t h e vein h a s not been defined 
and no product ion w a s real ized from t h i s vein . Deve lopmen t work on t h i s ve in 
consisted of a 110-foot deep shaft w i th drif ts 80 feet and 50 feet long e x t e n d i n g 
n o r t h and sou th respect ive ly from t h e shaft a t t h e 80-foot level. 

T h e contac t vein h a s been t h e most t ho rough ly s tud ied . A p p a r e n t l y t h e 
gold is concen t ra t ed in two a n d possibly more shoots t h a t p l u n g e to t h e n o r t h a t 
a s teep ang le (Regional Geologist ' s Fi les , O n t a r i o Min i s t r y of N a t u r a l Re­
sources , T h u n d e r Bay). Backg round v a l u e s of t r ace to 0.08 ounce of gold per ton 
h a v e been repor ted in t h e vein, a n d va lues of 0.17 to 0.78 ounce of gold pe r ton 
a r e a p p a r e n t l y typical of t h e ore shoots (Regional Geologist ' s F i les , O n t a r i o 
Min i s t ry of N a t u r a l Resources , T h u n d e r Bay). One shoot , which w a s exploi ted 
w a s some 10 by 20 feet and w a s mined ver t ica l ly down for 110 feet, p r e s u m a b l y 
con t inues deeper . T h e host ve in inc reases in w id th w i t h dep th and t h e follow­
ing a s says were ob ta ined from bu lk s a m p l e s (p re sumab ly from t h e h igh g r a d e 
shoot). 

1) 2000 lb s ample divided in to e igh t a l iquo ts ; m e a n 0.56 ounce gold per ton; 
m a x i m u m 0.96 ounce gold per ton; a n d m i n i m u m 0.45 ounce gold pe r ton. 2) 
Two 150 lb samples : 1.26 ounces gold per ton; and 3.12 ounce gold per ton; 3) 
One 200 lb sample : 1.01 ounces gold per ton; 0.55 ounce s i lver per ton; 0.49 per­
cent copper; and t r ace a m o u n t s of a r sen ic . 

Meta l l ic m i n e r a l s identif ied in t h i s ve in inc lude m a l a c h i t e , l imoni te , py­
r i te , cha lcopyr i te , born i t e , coveli te , t e t r a h e d r i t e , py r rho t i t e , cupr i te , m a g n e ­
t i te , a r s enopyr i t e , free gold, and scheel i te . F o u r selected g r a b s a m p l e s in which 
scheel i te w a s recognized were a s sayed wi th t h e following r e s u l t s 5.58, 7.48, 
1.47, and 5.84 percen t t u n g s t e n (Regional Geologist ' s Fi les , O n t a r i o Min i s t r y of 
N a t u r a l Resources , T h u n d e r Bay) . Deve lopmen t work cen t red on t h i s ve in con­
sis ts of a shaft 280 feet deep and abou t 500 feet of deve lopmen t a t t h r e e levels. 
O v e r h a n d s top ing from t h e first a n d second levels w a s car r ied out u p to t h e con­
tac t of t h e glacia l cover w i th t h e bedrock. In 1973, t h e s e w o r k i n g s were de­
stroyed d u r i n g a se ismic s tudy . 

The cliff ve in is exposed on surface and a p p e a r s to h a v e received only a cur­
sory e x a m i n a t i o n in which g a l e n a w a s recognized and t h e s ingle unspecif ied 
s ample a s sayed con ta ined abou t 0.5 ounce gold per ton (Regional Geologist 's 
Fi les , O n t a r i o Min i s t ry of N a t u r a l Resources , T h u n d e r Bay). T h e l a t e r a l and 
ver t ical e x t e n t of t h i s m ine ra l i z a t i on w a s not tes ted or r epo r t ed 1 . 

N u m e r o u s t r e n c h e s h a v e been m a d e on t h i s p roper ty , b u t mos t a r e infilled 
wi th debr i s . 

SUGGESTIONS FOR FUTURE EXPLORATION 

Extens ive work inc lud ing geophysics h a s probably been car r ied out in 
search of iron deposi ts , b u t not repor ted . Bes ides t h e i ron oxide mine ra l i z a t i on 
itself, f e r rug inous ca rbona te s , pyr i t ic hor izons , a n d u l t r amaf ic tuffs associa ted 

•Additional work on the cliff vein has exposed a pocket of visible gold. This vein may be called 
the Bernie Mitch vein and details are given by Schneider et al. (1981). 
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wi th t h e A t i k o k a n i ron deposi ts were also sough t a s a key to possible h e m a t i t e 
deposi ts . C a r e m u s t be exercised in co r re l a t ing ca rbonaceous rocks w i th h e m a ­
t i t e deposi ts because of t h e common occurrence of carbona t ized me tavo lcan ics 
in t h e Righ teye L a k e a rea . 

Explora t ion for cobalt is c u r r e n t l y be ing conducted eas t of A t i k o k a n in t h e 
A t i k o k a n Iron Range w i th in t h e Wabigoon metavo lcan ics (Regional Geolo­
gist ' s Fi les , O n t a r i o Min i s t ry of N a t u r a l Resources , T h u n d e r Bay). T h e iron­
s tones in t h e m a p a r e a a r e possible cor re la t ives of t h e A t i k o k a n Iron Range , 
and t h o u g h t h e r e su l t s ga the r ed to d a t e (Table 3) a r e no t encourag ing , mos t of 
t h e i rons tones r e m a i n un tes t ed . 

The Harold L a k e and El izabe th Mines a r e t h e only two k n o w n prospects 
t h a t a r e r ega rded a s s ignif icant for t h e i r gold mine ra l i za t ion . T h e size, loca­
t ion, and type of samples assayed by prev ious opera to r s is gene ra l ly no t g iven. 
Therefore a t ho rough r e - examina t ion of t h e gold mine ra l i z a t i on is w a r r a n t e d 
to es tab l i sh g rades of mine ra l i za t i on p r e sen t and t h e i r l imi t s . An added incen­
t ive in t h e re -eva lua t ion of t h e E l i zabe th Mine would be to de l inea t e t h e l imi t s 
of t he ga l ena and scheel i te mine ra l i za t ion . 

The Harold L a k e and E l i zabe th Mines a r e s i t ua t ed n e a r t h e metavo lcan ic 
and leuco- tonal i te contact , and a r e associa ted w i th ex tens ive shea r ing . Fur ­
the r , deposi ts of a s imi la r k ind m i g h t be expected e l sewhere a long t h i s contact . 
The po ten t ia l of t h i s e n v i r o n m e n t is e n h a n c e d by t h e occurrence of g reen m u s ­
covite (? fuchsite) in t h e leuco-tonal i te , t h i s is because of t h e cor re la t ion of fuch-
site w i th gold mine ra l i za t ion (Boyle 1979). 
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