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DENISON TOWNSHIP 

Locat ion 

The c e n t r e of Oeniaon township  I s about 20 mi les southwest of t h e 
c i t y of Sudbury^ L o c a l i t i e s  in t h e township can be reached by 
Highway No. 17, the Sudbury  S a u l t S t e . Marie branch of the Canadian 
P a c i f i c Rai lway and numerous p u b l i c and p r i v a t e roads . 

Mineral Exp lora t ion 

The area  i s  i n t h e southwestern par t of t h e Sudbury mining camp; 
consequent ly t h e r e has been a c t i v e e x p l o r a t i o n and development of the 
numerous s u l p h i d e occurrences  in the township . Exp lora t ion has been 
concentrated a long t h e N i c k e l I r r u p t i v e c o n t a c t and the Worthington 
o f f s e t . Sulphide m i n e r a l i z a t i o n in other rock formations has a l s o been 
t e s t e d by t r e n c h i n g and d iamond-dr i l l ingv 

Past producers  in t h e township i n c l u d e the Crean H i l l mine, the 
E l l e n p i t , the V i c t o r i a mine, and the Vermi l ion mine of t h e I n t e r n a t i o n a l 
N i c k e l Company of Canada, L t d , The Aer mine of Arcadia N i c k e l Corp,. 
L t d . , l o c a t e d on the Worthington o f f s e t ,  i s a l s o developed by 
underground workings . 

In October , I963 The I n t e r n a t i o n a l N i c k e l Company of Canada, Ltd^ 
was d r i l l i n g a long t h e N i c k e l I r r u p t i v e c o n t a c t In western Denison 
township and Fa lconbr idge N i c k e l Mines, Ltd . was a long t h i s contac t  in 
eas tern Denison township. 

General Geology 

The main rock u n i t s  i n the township,  in order of d e c r e a s i n g age^ 
are as f o l l o w s : 

M e t a v o l c a n i c s : The m e t a v o l c a n i c s c o n s i s t mainly of f i n e -  t o medium-
grained amphibol i te and a m p h l b o l i t i c g n e i s s or s c h i s t . Araygdules, 
Phenocrysts and p i l l o w s occur in t h e more b a s i c r o c k s , demonstrat ing 
t h e i r v o l c a n i c o r i g i n , R h y o l i t e and q u a r t z - f e l d s p a r porphyry  in t h e 
forms of l e n s e s and p l u g - l i k e bod ies are a l s o p r e s e n t . 

There are a l s o many e l o n g a t e conformable l e n s e s of sedimentary 
m a t e r i a l . Many of the l e n s e s c o n t a i n disseminated su lphides^ The 
sedimentary rocks are commonly w e l l - b e d d e d , f i n e  t o medium-grained, 
l i g h t - c o l o u r e d and q u a r t z o s e . They are probably t u f f a c e o u s  in part^ 
Metamorphic minerals such as b i o t i t e and s t a u r o l i t e are developed  i n 
some horizonsc 

G r a n i t i c Rocks: The Cre ighton " g r a n i t e " b a t h o l i t h c o n s i s t s of grey and 
pink p o r p h y r i t i c "gran i t e" wi th minor amounts of equigranu3ar 
" g r a n i t e " . These in trude metavo lcan ic rocks  in t h e northern par t of 
t h e a rea . I n c l u s i o n s of metavo lcan ic and metasedimehtary rocks are 
very numerous throughout the b a t h o l i t h . Good f o l i a t i o n s are 
developed  in the body near g r a n i t e  metavo lcan ic c o n t a c t s and in 
f a u l t zones . 

Metasediments: The main group of metasediments l i e s south of t h e 
m e t a v o l c a n i c s . In western and c e n t r a l Denjson township, t h e b a s a l 
sedimentary rocks are q u a r t z i t e . To t h e e a s t , t h e s e g i v e way l a r g e l y 
t o p e l i t i c r o c k s . 

The p e l i t e s are f i n e - g r a i n e d , th in-bedded c h l o r i t e - s e r i c i t e
b i o t l t e  and c h l o r i t o i d - b e a r i n g metasedimentary r o c k s , 

A conglomerate formation (Ramsay Lake Conglomerate), 1 i e s 
s t r a t i g r a p h i c a l l y above t h e p e l i t i c r o c k s . T h i s  i s a p o l y m i c t i c 
conglomerate with a b u f f - w e a t h e r i n g , quar tzose m a t r i x , 

A t h i c k sequence of q u a r t z i t e c o n s t i t u t e s t h e uppermost formation^ 
T h i s medium-grained f e l d s p a t h i c q u a r t z i t e d e s p l a y s e x c e l l e n t bedding 
and c r o s s - b e d d i n g , 

Gabbroic Rocks: Hornblende metagabbro and amphibo l i t e d i k e s and s i l l s 
in trude t h e above-mentioned rocks., Minor remnants of the o r i g i n a l 
pyroxene gabbro occur in t h e c e n t r a l p a r t s of some b o d i e s . 

N i c k e l I r r u p t i v e ; The N i c k e l I r r u p t i v e  i s d i v i s i b l e i n t o three major 
u n i t s which are  in turn d i v i s i b l e i n t o s e v e r a l l i t h o l o g i c u n i t s . These 
are as f o l l o w s : 

( 1 ) N o r i t e j t h e b a s a l mafic p o r t i o n of t h e i r r u p t i v e c o n s i s t s of dark 
and l i g h t gabbro ic phases and q u a r t z d i o r i t e , 

(2) T r a n s i t i o n Zone; t h i s  i s a narrow i r r e g u l a r zone of mafic and f e l s i c 
rocks l y i n g above t h e n o r i t e . 

(3) Granophyre; t h i s c o n s i s t s of l i g h t and dark rocks of in termedia te 
composit ion c h a r a c t e r i z e d by an abundance of micropegmatitei . 

The c o n t a c t s of the major' and minor l i t h o l o g i c u n i t s a r e ,  in general^ 
p a r a l l e l  t o t h e outer c o n t a c t of t h e i r r u p t i v e , 

Worthington o f f s e t ; t h e Worthington o f f s e t , a d i k e - l i k e body, extends 
southwestward from the N i c k e l I r r u p t i v e through Denison township . This 
body  i s composed mainly of q u a r t z d i o r i t e and conta ins su lph ide 
m i n e r a l i z a t i o n . 

Late B a s i c I n t r u s i o n s ; Nor thwes t - t rend ing d iabase d i k e s in trude the 
forego ing r o c k s . They are medium-grained and have an e x c e l l e n t d i a b a s i c 
t e x t u r e . 

Numerous d i k e s of fine—grained mafic " trap" cut the N i c k e l I r r u p t i v e ^ 
Most of t h e s e are only a few f e e t wide . 

S t r u c t u r a l Geology 

F a u l t s ! The Creight3n F a u l t and the Worthington Faul t s t r i k e north of 
e a s t and d ip s t e e p l y south . The d i r e c t i o n of d isplacement on each has 
probably been south s i d e up and  t o the west wi th r e s p e c t  t o the north 
s i d e . 

The apparent h o r i z o n t a l d isplacement on the Cre ighton F a u l t ,  as 
determined from displacement of the Cre ighton "gran i t e" c o n t a c t ,  i s 
about 1,300 f ee tJ t h e displacement of t h e Worthington F a u l t ,  as 
determined by o f f s e t of a q u a r t z i t e - a r g i l l i t e contac t  i s approximate ly 
5,600 f e e t , A system of minor f a u l t s s t r i k e s eas t of nor th . The 
apparent displacement on t h e s e has been northwest s i d e  t o t h e south
west for a few hundred  t o a few thousand f e e t wi th r e s p e c t  t o t h e 
southeas t side^, 

F o l d s ; No major f o l d s were r e c o g n i z e d . Top de terminat ions by g r a i n 
g r a d a t i o n and c r o s s - b e d d i n g  i n t h e metasediments show t h a t t h e beds are 
f a c i n g southward. 

Minor f o l d s occur , p a r t i c u l a r l y along-^ t h e metasediments
metavo lcan ica c o n t a c t , around t h e Cre ighton g r a n i t e and near f a u l t s . . 

S c h i s t o s i t y , g n e i s s o s i t y , mineral l i n e a t i o n s , l a t e r s l i p c l e a v a g e s 
and c r i n k l e l i n e a t i o n s are w e l l developed^ 

The mineral l i n e a t i o n s and minor f o l d s plunge s t e e p l y e a s t  in 
t h e western p a r t of the township , are approximately v e r t i c a l  in t h e 
c e n t r a l p a r t , and plunge s t e e p l y west  in t h e eas tern part of t h e 
township , 

Econc>mic Geology 

N i c k e l and copper, in t h e form of pentland^-te, p y r r h o t i t e , and 
c h a l c o p y r i t e are fofind throughout the area . Numerous d e p o s i t s of g r a v e l 
and sand are a l s o be ing worked p e r i o d i c a l l y . C l a y occurs near t h e 
Cre ighton "gran i t e" but t h e s i z e and p o t e n t i a l va lue of t h e s e d e p o s i t s 
have not been a s s e s s e d . 

There are numerous su lphide occurrences  in and around the N i c k e l 
I r r u p t i v e and along t h e Worthington o f f s e t T h e r e appears  t o be an 
a s s o c i a t i o n between su lph ide mineral izc^t ion, q u a r t z d i o r i t e , f a u l t i n g , 
and t h e outer c o n t a c t of the i r r u p t i v e , Q u a r t z - d i o r i te a l so occurs 
above t h i s contac t and some bodies conta in minor amounts of sulphides^, 

Sulphide m i n e r a l i z a t i o n  i s a l s o found  i n the m e t a v o l o a n i c s . Long 
narrow zones c o n t a i n minor amounts of disseminated p y r i t e , p y r r h o t i t e 
and c h a l c o p y r i t e . Some of these minera l i zed zones appear  t o be 
s t r a t i g r a p h i c hor izons ; o thers are shear zones . Sulphide m i n e r a l i z a t i o n 
a l s o occurs  in h r e c c i a t e d , contorted amphibo l i t e around r h y o l i t i c 
bodieSc 

Zones of su lph ide m i n e r a l i z a t i o n  in t h e m e t a v o l c a n i c s should be 
i n v e s t i g a t e d c a r e f u l l y by numerous a s says of f resh m a t e r i a l . Any 
m i n e r a l i z e d zones c a r r y i n g s i g n i f i c a n t amounts of copper and n i c k e l 
would be of i n t e r e s t because of t h e i r l a r g e s i z e . 

The N i c k e l I r r u p t i v e c o n t a c t  i s of course , the most important 
l o c u s of su lphide m i n e r a l i z a t i o n . However, there are bodies of quartz 
d i o r i t e , f a u l t s and areas of minor su lph ide m i n e r a l i z a t i o n w i t h i n t h e 
"nor i te" above the lower c o n t a c t which are worth i n v e s t i g a t i n g . 
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LEGBND FOR DENISON AND GRAHAM TOWNSHIPS 

CENOZOIC 

PLEISTOCENE AND RECENT 

Sand, gravel and clay, 

Unconf ormity 

PRECAMBRIAN 

LATE BASIC INTRUSIONS 

10 10a Olivine diabase* 
' ' 10b Trap, 

NICKEL IRRUPTIVE 

Granophyre* 

9 9a Light granophyre. 
' ' 9b Dark granophyre. 

Transition Rocks* 

8 8a Light transition rocks, 
8b Dark transition rocks, 

Norite 

7 7a Grey "norite". 
' 7b Dark "norite". 

7c "Quartz diorite". 
7d Altered "norite", 

GABBROIC ROCKS 

6 6a Metagabbro. 

METASEDIMENTS 

Conglomerate 

5 5a Oligomictic"quartz-pebble conglomerate. 
' 5b Polymictic conglomerate• 

Pelitic Metasediments 

4 4a Argillite. 
' ' 4b Biotite metapelite. 

4c Chloritic metapelite, sericitic metapelite. 
4d Chloritoid metapelite, 
4e Staurolite metapelite. 
4f Garnet metapelite, 

Quartzite 

3 3a Feldspathic quartzite, 
' ' 3b Biotitic, chloritic quartzite, 

GRANITIC ROCKS 

2 2a Pink porphyritic "granite**, 
' 2b Pink equigranular "granite", 

2c Grey porphyritic "granite**. 
2d Grey equigranular "granite", 

METAVOLCANICS 
1 la Porphyritic and amygdaloidal mafic metavolcanloB, 

' ' lb Garnet amphibolite, 
Ic Acid metavolcanics; rhyolite, quartz-f•lt#«par porphyry . 
Id Amphibolite, amphlbolitic gnelM and s c h i s t , 

* Not present in Graham Township. 

SYMBOLS FOR DENISON AND GRAHAM TOWNSHIPS 

'^'^ ^ Muskeg or swamp. 5 Direction  i n which lava flowi 
1 f̂ ĵg indicated by shape ̂  

River, creek, stream, R -= pillows*, 
rapids; F - falls, 

j — ^ - ^ 4 Strike and dip  of schistoslt; 
Bridge. ^ZZzd 

^ r z Z strike  of vertical schlstbeii 
* t ' Railway. 

Strike and d ip of gneissosit; 
• • • Electric power tranMission , _ 

line. • Strike of veridical ffneissosil 

Highway. ^-^^^ Lineation (plunge known, 
plunge unknown)* 

- = --= Wagon road, 
Jointing, inclined, 

-Gr^ Glacial striae, 
Drag-folds. (Arrow indicates 

K Small rock outcrop, direction  of plunge). 

Boundary of rock outcrop, mmm Fault, indicated or assumed. 

^ — ^ Geological boundary, defined. Q Location of mining property. 

Geological boundary, assumed, • Building, 

P"^ Strike and dip; direction  o f d Shaft, vertical, 
top unknown. 

aP** Test pit, 
I I Strike and vertical dip; 

direction of top unknown.  4 ^ I Open cut, quarry, gravel pit, 
 /Finn J

—t— Direction (arrow)  in which vQ Trench, 
inclined beds face as 1 
indicated by gradation in Adit, 
grain size. I— 

Mine dump, 
— f — Direction (arrow)  in which • 

vertical beds face as O D H Drillhole, inclination unknoi 
indicated by gradation in • »-
grain size. o Drillhole. 

. — * — I Direction (arrow) in which \ Veins, 
inclined beds face as 
indicated by cross bedding, \^ t̂ ?: Network of quartz veins, 

' J ' Directions (arrow) in which MA Magnetic attraction, 
overturned beds face as 
indicated by cross bedding. *'.•".••".••!• Gossan - sulphide 

mineralization. 
A & I 

A Breccia, 

LIST OF MINES AND MINERAL OCCURRENCES 

1 , Arcadia Nickel Corp, Ltd., Aer mine Lot 1 2 , Con^13 
International Nickel Company of Canada Ltd Ni, Cu, etc* 

2. Mclntyre mine . c c . Lot 12^ ConoIIJ 
3« Worthington offset, Ni-Cu occurrence Lot  9, Con,I\ 
4. Worthington offset, Nl-Cu occurrence ...^..^ Lot 8, C o n t I \ 
5, Victoria mine Lot 8, Con^I^ 
6 t Cu-Ni occurrence • c...^«. Lot 9, Con̂ 'V 
7 * Cu-Ni occurrence o c . . ^ < Lot 9, Con„\ 
8 , Cu-Ni occurrence ...6c< i......c...«. Lot 1 1 , Con,I\ 
9, Cu-Ni occurrence  ^ t . L o t 1 2 , ConaX\ ' 

1 0 . Crean Hill mine ..Lots 4 and 5f Con..^ 
1 1 , Cu-Ni occurrence .,(, ^«.»...,. e.u Lot  3 , ConB\ 
12« Ellen Pit , , e « » , t > . . , , . ^ . « .  Lot 2, Con«\ 
1 3 . Sulphide occurrences ...» .,.«,«• Lots 3 and 4, Con.\ 
14. Sulphide occurrences «. Lots 3 and 4, Con.TV 
15* Victoria mine , e . . . . , . . e . « * « « » » c « « « . . » . . . Lots 5 and 6, Con.I\ 
16« Sulphide occurrences w « « ^ * * . . . * « « 6 e , « . . . . Lots 6, 7 and 8, Con»III 
1 7 . Sulphide occurrences . . y ^......c..., ^ Lot 3^ Con^ III 
1 8 . Sulphide occurrence ^ y . Lot 1 1 , Con„I3 
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