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ONTARIO DEPARTMENT OF MINES 

PRELIMINARY GEOLOGICAL MAP No. P. 334 

BLACK RIVER AREA 
SOUTHWEST PART 

DISTRICT OF THUNDER BAY 

S c a l e 1 i n c h t o ½ m i l e 

N . T . S . R e f e r e n c e : 4 2 D / 1 6 , 42C/13 
G .S .C . -O .D.M. A e r o m a g n e t i c Maps: 2157G, 2168G. 

MARGINAL NOTES 

In t roduc t ion : The area l i e s between l a t i t u d e s 48°45' and 49°07' and long i ­
tudes 85°32' and 86°05' i n t he D i s t r i c t of Thunder Bay. The e a s t e r n l i m i t 
of t h e area follows t h e west boundaries of Bryant, Atikameg and McGi l l 
townships and the west l i m i t i s marked by the eas t boundary of Township 75 
and corresponds t o t he eas t boundaries of p re l iminary maps Nos. P. 233 and 
P.235- Highway No. 614 t o Manitouwadge runs nor th -sou th through t h e cen t re 
of t h e area and t h e southern l i m i t of t h e map i s about 4 miles nor th of the 
junc t ion between t h i s highway and Trans Canada Highway No. 17. The northern 
l i m i t of t he area corresponds t o t h e southern l i m i t of t he Manitouwadge Area 
Map No. 1957-8. 

The Black River meanders roughly south-southwest through the 
cen t r e of t h e area and l i e s in a r e l a t i v e l y wide low va l l ey f loored by 
th i ck depos i t s of g l a c i o l a c u s t r i n e varved c lays and s i l t y sands with coarse 
sands and minor g r a v e l s . The rocks under ly ing t h e area west of t h e Black 
River and nor th of Mobert Creek are predominantly g r a n i t i c . These g r a n i t e s 
are well exposed and high bare r i d g e s a re common. The t r end of t he se 
r idges i s c o n t r o l l e d by t h e g n e i s s o s i t y and j o i n t i n g and nor theas t - southwes t 
t r end ing va l l eys have been accentuated by g l a c i a l scour ing . In t h e Black River 
v a l l e y , Nama Creek v a l l e y , Wabikoba Lake and south White Lake areas d r i f t 
cover i s t h i c k and rock exposures a re few and s c a t t e r e d whi le in t h e area 
between t he Black River and Theresa and Dotted Lakes high ba re r idges of 
metavolcanic rocks are separa ted by l a r g e a reas of low swampy ground. In 
t h i s l a t t e r region the g r a n i t i c a reas in p a r t i c u l a r a re poorly exposed and 
swampy. 

The eas t e rn ha l f of t h e area i s a c c e s s i b l e v ia Highway 17 
and White Lake, Highway No. 614, Dead Ot ter Lake road, Ontario Paper Co. 
t ruck road and t h e Black River . The western half and no r theas t e rn corner 
are a c c e s s i b l e via a number of l akes s u i t a b l e for f l o a t p lane l and ings . 
The neares t a i rba se i s a t White River which i s approximately 4° miles e a s t -
southeas t of t h e a rea . 

Mineral Explora t ion : Since t he discovery of t h e orebodies in the Manitou­
wadge area in 1953 the whole d i s t r i c t gene ra l ly has been regarded with 
i n t e r e s t . Claims have been s taked and res taked a t va r ious t imes , mostly 
along a b e l t extending no r theas t from Valley Lake t o Dead Otter Lake. 
Extensive new s t ak ing was done in t h e s p r i n g of 1965 in t he area nor th , 
south, and west of Dotted and Dead Ot ter Lakes. In 1965 most of t h e ground 
between Dotted Lake, Theresa Lake and t h e Black River was covered by s t ak ing . 
In 1962 McIntyre Porcupine Mines Ltd. surveyed and d r i l l e d a 52 claim area 
enclosing the Von Klein (No.3) copper -n icke l showing j u s t ea s t of Summers 
Lake on Highway No. 614. In 1963, some d r i l l i n g was done by Mining Corpo­
r a t i o n of Canada Ltd. in t he area between Amwri Lake and t h e Black River 
about ½ t o 1 mile eas t of t h e r i v e r and in l a t e 1963 T. and W. Kusins un­
covered a l e ad -z inc showing (No.2) between t he Black River and Valley Lake, 
about ¾ mile west of the r i v e r . The Kusins showing was examined in 1965 
by Cominco. In January 1966 Carave l le Mines Ltd. held a l a r g e block of 
more than 100 claims enc los ing t h e Von Klein copper -n icke l showing and 
extending from Theresa Lake in t h e eas t t o Highway No. 614 on the west , south 
of Dead Otter Lake. Also, I r i s h Copper Mines Ltd. held two blocks of claims 
nor th of Dotted Lake enclos ing a z inc showing (No.4) staked by B. F a i r s e r v i c e . 
Both companies flew geophysical surveys during t h e summer of I965 and follow-
up work i s con t inu ing . 

General Geology: The nor thern ha l f and western p a r t s of t he area a r e under­
l a i n e s s e n t i a l l y by g r a n i t e gne i s ses and younger massive g r a n i t i c rocks 
i n t r u d i n g t he se g n e i s s e s . The younger massive g r a n i t i c rocks (6) have a 
r e l a t i v e l y high magnetic response and the genera l o u t l i n e of i n t r u s i o n s of 
t h i s ma te r i a l can be determined from aeromagnetic maps (Maps 2157G, 215SG, 
and 2168G). In t h e sou theas t quar te r of the area eas t of t he Black River , 
the rocks cons i s t of a folded s e r i e s of b i o t i t e - q u a r t z - f e l d s p a r pa ragne i s se s , 
conglomerates, hornblendic meta tuffs and metavolcanic hornblende gne isses 
in t ruded by s e r p e n t i n i t e , amphibo l i t i c metagabbro, and massive g r a n i t i c 
rocks . The metasedimentary and metavolcanic rocks extend as a narrow 1 ½ 
mile wide b e l t from south of Valley Lake, nor theas twards t o Highway No. 614 
where t h e b e l t swings eas t and widens to about 6 miles due t o fo lding of 
t h e metavolcanic rocks on t h e nor th s i d e of the b e l t . These rocks s t r i k e 
eastwards between Highway No. 614 and Theresa Lake and then swing southeas t 
through White Lake t o Highway No. 17. The flow rocks are predominantly 
mafic hornblendic gne i s ses of formerly pillowed b a s a l t i c or a n d e s i t i c 
c h a r a c t e r . Po rphyr i t i c d a c i t e p i l low lavas occur west of t he r a i l r o a d t r ack 
around Pinegrove Lake and d a c i t i c flow b recc i a , r h y o l i t e b r e c c i a , metarhyo--
l i t e , t u f f and agglomerate a re exposed south of t he amphibol i t ic metavolca­
nic rocks , eas t and southwest of Summers Lake. Iron formation, which gives 
r i s e to a s t rong magnetic anomaly i s exposed on t h e northwest s i d e of the 
mafic metavolcanic r idge between Amwri Lake and t h e Black River and on the 
southeas t s ide of t h i s metavolcanic r i d g e , a band of p y r i t i c muscovit ic meta-
arkose extends from west of the Black River eas t t o Phi l Lake. The pyro­
c l a s t i c f ac i e s t e rmina te j u s t eas t of Theresa Lake and the mafic metavolcanic 
rocks then l i e in contac t with conglomeratic metasediments t o t h e south . 
The metasedimentary and metavolcanic rocks are in t ruded by g r a n i t e s , meta-
gabbroic amphibol i te s h e e t s , s e r p e n t i n i t e l enses and fe ldspar porphyry, 
amphibo l i t i c , and d a c i t e d ikes . Large l e n t i c u l a r bodies of s e r p e n t i n i t e 
are exposed at t h r e e l o c a t i o n s ; on t he nor theas t shore of Dotted Lake, at 
the nor th end of Theresa Lake, and in Spruce Bay on the west s i d e of White 
Lake. All these bodies give r i s e t o marked magnetic anomalies (Map 2168G). 
The youngest rocks in t he area appear t o be t h e d iabases which form dikes 
i n t rud ing a l l the p rev ious ly mentioned formations. 

S t r u c t u r e : The metasedimentary-metavolcanic b e l t of rocks r e p r e s e n t s the 
southern limb of a roughly e a s t - n o r t h e a s t t r end ing a n t i c l i n o r i u m . The south 
s ide of the b e l t c o n s i s t s of metasediments and in t h i s s ec t ion t h e a n t i c l i n a l 
limb i s s l i g h t l y overturned to the south . The metavolcanic s e c t i o n on the 
north s i d e of the b e l t i s thickened by r e p e t i t i o n caused by folding about 
an e a s t - n o r t h e a s t t r e n d i n g a n t i c l i n e centred on Dead Otter Lake and a para­
l l e l sync l ine ly ing on the north s i d e of Dotted Lake. These folds plunge 
westwards, the plunge being about 20° near Roger Lake and s teepening west­
wards t o almost v e r t i c a l at Highway No. 614. At t he north contact of the 
metasedimentary-metavolcanic b e l t t h e f o l i a t i o n of t he g r a n i t e gne isses 
dips s t e e p l y south beneath the metavolcanic rocks but progress ing nor th ­
wards t h e dips g radua l ly shallow u n t i l , about 2 miles nor th of t h e contact 
the d ips are very shallow and in many p laces h o r i z o n t a l . The f l a t dip of 
the f o l i a t i o n p e r s i s t s northwards to wi th in 3 miles of Manitouwadge where 
the f o l i a t i o n s t a r t s to dip predominantly north between 30° and 70°, 
beneath the metavolcanic rocks of t h e Manitouwadge s y n c l i n e . 

Economic Geology: The b i o t i t e - q u a r t z - f e l d s p a r pa ragne i s ses of t he Black 
River area are s i m i l a r in appearance and composition t o the metasedimentary 
gne isses of the Manitouwadge a rea . Unlike the Manitouwadge a rea , however, 
i ron formation i s r e l a t i v e l y r a r e and was found in only two l o c a l i t i e s ; one 
between Amwri Lake and the Black River , c lose t o t h e g r a n i t e contac t and 
the o ther in t h e region of the Von Klein copper-nickel showing (No. 3 ) . 
Both t h e s e occurrences conta in p y r i t e and p y r r h o t i t e . The most economically 
i n t e r e s t i n g f ea tu re in the area i s a band of predominantly p y r o c l a s t i c 
m a t e r i a l , assoc ia ted with some s i l i c e o u s metasedimentary and in te rmedia te 
t o acid flow rocks , which extends from midway between Valley Lake and the 
Black River , eas t -nor theas twards for about 6 miles to Highway No. 614, 
j u s t south of Summers Lake, then eastwards to north of Musher Lake and 
southeas t t o Theresa Lake. The rocks in t h i s band are c h a r a c t e r i s t i c a l l y 
ga rne t i f e rous hornblende metatuffs and agglomerates, s i l i c e o u s b i o t i t e 
gne i s se s , and muscovite gne isses f requent ly high in p y r i t e . The l ead -z inc 
showing of T. and W. Kusins (No.2) i s in metavolcanic hornblende gneiss 
at t h e southwest end of t h i s band. S i l i c i f i e d , p y r i t i c , n o r t h e a s t - t r e n d i n g 
zones occur in t he hornblende gneiss and in one of t h e s e , small pods of 
s p h a l e r i t e and galena occur with the p y r i t e . T. and W. Kusins r e p o r t tha t 
a grab sample gave on ana ly s i s 1.93 per cent z inc , 0.94 per cent lead and 
0.64 oz. s i l v e r per t on . A major f a u l t t r e n d i n g N65°W i s bel ieved t o occur 
about 1,000 fee t southwest of the showing. 

The Von Klein copper-nickel occurrences .(No.3) arc located 
about halfway along t h e p y r o c l a s t i c band about 1½ miles northwest of 
Musher Lake. The rocks in t h e v i c i n i t y of the showings are acid to i n t e r ­
mediate flow rocks , b r e c c i a s and p y r o c l a s t i c rocks in t ruded by d a c i t i c 
fe ldspar porphyry, b i o t i t e g r a n i t e , muscovite g r a n i t e and t a l c o s e u l t r a -
bas i c d i k e s . There are s eve ra l su lphide showings and, in what appear t o be 
the two r i c h e s t zones, c h a l c o p y r i t e - p y r r h o t i t e - p y r i t e mine ra l i za t i on seems 
to be confined to two s e p a r a t e , l a rge blocks of coarse -gra ined amphibol i te ; 
one apparent ly i s ra f ted in a r h y o l i t e b recc ia (2d) plug and the o ther i s 
in r h y o l i t e or acid welded tu f f (2 fg) . Minera l i za t ion in t h e surrounding 
muscov i t e -b io t i t e gne isses i s minor. Some other showings with copper-nickel 
values occur in shear zones in the mafic p i l low lavas ( l a ) and ga rne t i f e rous 
agglomerates (2g) on the nor th s ide of t h e p y r o c i a s t i c band. A geological 
map of a 52-claim block was prepared by Mclntyre Porcupine Mines Ltd. in 
1962 and some d r i l l i n g was done a t t h a t t ime . The d r i l l i n g was concentrated 
mainly on the two main surface showings and t h i s ind ica ted l i t t l e con t inu i ty 
to t he mineral ized amphiboli te b locks . A number of e lec t romagnet ic anoma­
l i e s unre la ted t o t h e two main showings were noted but these were examined 
only s u p e r f i c i a l l y . In 1965 Carave l l e Mines Ltd. ou t l ined severa l move 
e lec t romagnet ic anomalies and considered t h a t t he se might r e l a t e to the 
shear zone type of m i n e r a l i z a t i o n on the p rope r ty . This i n v e s t i g a t i o n i s 
cont inuing . 

A small zinc showing (No.4) was loca ted by B. F a i r s e r v i c e in 
the mafic metavolcanic hornblende gne i s ses north of Dotted Lake and t h i s 
proper ty was under examination by I r i s h Copper Mines Ltd. in 1965. The 
showing c o n s i s t s of 3 or 4 seams of massive s p h a l e r i t e up t o 1 inch in width 
in a shor t rus ty shear zone up t o 4 fee t wide and about 50 fee t long. No 
other mine ra l i za t i on was noted in t h e l o c a l i t y except for minor p y r i t e in 
some quar tz fe ldspar porphyry dikes which in t rude the hornblende gne i s se s . 

Traces of m i n e r a l i z a t i o n were noted in t h r e e o ther l o c a l i t i e s . 
On Highway No. 614 and on the r a i l r o a d t r a c k opposi te the north end of East 
Barbara Lake a narrow band of massive and laminated metagabbro i s i n t e r -
layered with t he pa ragne i s s . Disseminated p y r i t e i s no t i ceab le in the 
coarse-gra ined metagabbro on the r a i l r o a d t rack and on Highway No. 614. 
The laminated metagabbro outcrop on the eas t s ide of the road i s cut by a 
t h i n 1-inch t o 4-inch seam of black ear thy weathered mater ia l conta in ing 
p y r i t e . A second small showing was located on the Ontario Paper Company 
road opposi te the north end of Morely Lake. The road cu t s through a small 
outcrop of amphibol i te metagabbro in a genera l ly d r i f t - cove red area . The 
amphiboli te con ta ins a l i t t l e disseminated p y r i t e and i s cut by s ca t t e r ed 
t h i n ru s ty f r a c t u r e s con ta in ing occasional small b lebs of p y r i t e . On the 
west s ide of t he road a loose block b las ted from t h e outcrop shows loca l 
shear ing along a ru s ty f r a c t u r e and assoc ia ted with t h i s a small 4 to 
6-inch diameter pod of massive p y r r h o t i t e , cha lcopyr i t c and p y r i t e . The 
t h i r d l o c a l i t y i s a small outcrop of ga rne t i f e rous amphiboli te on the 
Ontario Paper Company road eas t of the south end of Agoazoa Lake. Widely 
s c a t t e r e d , t h i n , rus ty p y r i t e - c o a t e d f r a c t u r e s cut t he rock and loca l ly a 
t h i n veneer of molybdenite coa t s the f r a c t u r e s . 

LEGEND FOR P. 3.32 - P. 335 

PHANEROZOIC 
CENOZOIC 

PLEISTOCENE AND RECENT 
Varved c l a y , s i l t y s a n d , 
sand and g r a v e l 

U n c o n f o r m i t y 
PR ECAMBRIAN 

PROTEROZOIC 
KEWEENAWAN 

8a - D i a b a s e ( d i k e s ) 
8b - P o r p h y r i t i c d i a b a s e ( d i k e s ) 

I n t r u s i v e C o n t a c t 

ARCHEAN 

POST-TECTONIC GRANITIC ROCKS 

7a - B i o t i t e g r a n i t e 
7b - B i o t i t e g r a n i t e ( d i k e s ) 
7c - F e l d s p a r p o r p h y r y ( d i k e s ) 
7d - L e u c o c r a t i c b i o t i t e g r a n i t e ( d i k e s ) 
7e - A p l i t e and p e g m a t i t e ( d i k e s ) 
7f - M u s c o v i t e g r a n i t e ( d i k e s ) 
7g - Lamprophyre 
7h - H e m a t i t i z e d , a l b i t i z e d g r a n i t e 
7k - X e n o l i t h i c g r a n i t e 

6a - H o r n b l e n d e - b i o t i t e q u a r t z m o n z o n i t e 
6b - P o r p h y r i t i c b i o t i t e - q u a r t z m o n z o n i t e 
6c - A u g i t e q u a r t z m o n z o n i t e 
6d - B i o t i t i c a u g i t e q u a r t z m o n z o n i t e 
6e - H y b r i d d i o r i t e 
6f - H o r n b l e n d e - f e l d s p a r p o r p h y r y ( d i k e s ) 
6g - A u g i t e s y e n i t e ( d i k e s ) 

6h - H e m a t i t i z e d , a l b i t i z e d q u a r t z m o n z o n i t e 

I n t r u s i v e C o n t a c t 
GRANITIC GNEISSES 

5a - H o r n b l e n d e - b i o t i t e g r a n i t e g n e i s s 
5b - B i o t i t e g r a n i t e g n e i s s 
5c - F e l d s p a r augen g n e i s s 
5d - M i g m a t i t e 
5e - X e n o l i t h i c g r a n i t e g n e i s s 
5f - H y b r i d g r a n i t e g n e i s s 

5g - H e m a t i t i z e d , a l b i t i z e d g r a n i t e g n e i s s 

I n t r u s i v e C o n t a c t 
MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS 

4a - A m p h i b o l i t i c m e t a g a b b r o 
4b - S e r p e n t i n i t e 
4c - Gabbro 
4d - T a l c o s e r o c k ( d i k e s ) 
4e - A n o r t h o s i t i c g n e i s s 

I n t r u s i v e C o n t a c t 

METASEDIMENTARY ROCKS 

3a - C o n g l o m e r a t e and f i n e l y l a m i n a t e d 
g reywacke 

3b - P y r i t i c and ( o r ) m u s c o v i t e - q u a r t z - f e l d s p a r 
g n e i s s 

3c - B i o t i t e - q u a r t z - f e l d s p a r p a r a g n e i s s 
3d - F e l d s p a t h i z e d o r m i g m a t i t i c m e t a s e d i m e n t s 

o r t u f f 
3e - G a r n e t - b i o t i t e s c h i s t 
3f - K y a n i t e - g a r n e t - q u a r t z - f e l d s p a r g n e i s s 
3g - M e t a - a r k o s e 

INTERMEDIATE TO SILICIC METAVOLCANICS, 
PYROCLASTIC ROCKS AND METASEDIMENTS 

2a - P o r p h y r i t i c d a c i t e ( f l o w s ) 
2b - D a c i t e f low b r e c c i a 
2c - P i l l o w l a v a 
2d - R h y o l i t e b r e c c i a 
2e - M e t a r h y o l i t e 
2f - I n t e r m e d i a t e t o s i l i c i c w e l d e d t u f f 

or f low b r e c c i a 
2g - A g g l o m e r a t e , t u f f , g r eywacke 
2h - I r o n f o r m a t i o n 
2 j - B i o t i t e g n e i s s 
2k - M i g m a t i t e 

MAFIC TO INTERMEDIATE METAVOLCANIC ROCKS 

l a - Medium-to f i n e - g r a i n e d , m a s s i v e and 
g n e i s s i c a m p h i b o l i t e 

l b - Medium-to c o a r s e - g r a i n e d , m a s s i v e and 
g n e i s s i c a m p h i b o l i t e 

1c - Lamina ted h o r n b l e n d e g n e i s s 
1d - P i l l o w l a v a 
1e - H e m a t i t i z e d , e p i d o t i z e d m e t a v o l c a n i c r o c k 
1f - M i g m a t i t e 

SYMBOLS FOR P. 332 - P . 335 

Muskeg o r swamp. 

R i v e r , c r e e k , s t r e a m , 
R = r a p i d s ; F = f a l l s . 

R a i l w a y . 

E l e c t r i c power t r a n s m i s s i o n 
1 i n e . 

Highway. 

T r a i l , p o r t a g e , w i n t e r r o a d . 

G l a c i a l s t r i a e . 

D r i f t f e a t u r e s . 

Smal l r o c k o u t c r o p . 

Boundary of r o c k o u t c r o p . 

G e o l o g i c a l b o u n d a r y , d e f i n e d 

G e o l o g i c a l b o u n d a r y , 
a p p r o x i m a t e . 

G e o l o g i c a l b o u n d a r y , a s sumed . 

G e o l o g i c a l b o u n d a r y a s i n d i ­
c a t e d by g e o p h y s i c a l d a t a . 

S t r i k e and d i p ; d i r e c t i o n 
of t o p unknown. 

S t r i k e and v e r t i c a l d i p ; 
d i r e c t i o n of t o p unknown. 

D i r e c t i o n i n which l a v a f l o w s 
f a c e a s i n d i c a t e d by s h a p e of 
p i l l o w s . 

S y n c l i n a l a x i s . 

A n t i c l i n a l a x i s . 

D i r e c t i o n of p l u n g e of f o l d 
a x i s , c r e s t l i n e o r t r o u g h 
l i n e . 

S t r i k e and d i p of 
s c h i s t o s i t y . 

S t r i k e of v e r t i c a l 
s c h i s t o s i t y . 

S t r i k e and d i p of g n e i s s o s i t y . 

S t r i k e of v e r t i c a l 
g n e i s s o s i t y . 

H o r i z o n t a l g n e i s s o s i t y . 

S t r a t i f o r m f o l i a t i o n , d i p 
unknown. 

L i n e a t i o n ( p l u n g e known, 
p l u n g e u n k n o w n ) . 

D r a g - f o l d s . (Arrow i n d i c a t e s 
d i r e c t i o n of p l u n g e ) . 

Wide s h e a r z o n e . 

F a u l t , i n d i c a t e d o r a s sumed . 

L i n e a m e n t . 

L o c a t i o n of m i n i n g p r o p e r t y . 

B u i l d i n g . 

G r a v e l p i t . 

D r i l l h o l e , i n c l i n a t i o n 
unknown. 

Network of q u a r t z v e i n s . 

S u l p h i d e m i n e r a l i z a t i o n . 

M a g n e t i c a t t r a c t i o n . 

D i k e s . 

F i r e t o w e r . 

MINERAL OCCURRENCES REFERENCE 

Cu Copper 
cp C h a l c o p y r i t e 
mo M o l y b d e n i t e 
Ni N i c k e l 

Pb Lead 
py P y r i t e 
po P y r r h o t i t e 
Zn Zinc 

LIST OF PROPERTIES 

1 . M i n i n g C o r p o r a t i o n of Canada L t d . ( 1 9 6 2 ) . 
2. K u s i n s p r o p e r t y (Cominco 1965). 
3 . Von K l e i n p r o p e r t y ( M c l n t y r e P o r c u p i n e Mines L t d . 1962; 

C a r a b e l l e Mines L t d . 1 9 6 5 ) . 
4 . F a i r s e r v i c e p r o p e r t y ( I r i s h Copper Mines L t d . 1 9 6 5 ) . 
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