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ABSTRACT 

The Kaladar map-area lies about 60 km northwest of the city of Kingston by road and covers ap­
proximately 275 k m 2 . 

Bedrock is of Late Precambrian age. The oldest rocks belong to the Hermon Group composed of 
metavolcanics and metasediments. The metavolcanics are basaltic and of tholeiitic affinity. The 
metasediments include amphibole-rich gneiss, aluminous schist, clastic siliceous gneiss and parag-
neiss which are partly volcanogenic but mainly derived from feldspathic and arkosic wackes, and 
carbonate metasediments defining a miogeosynclinal assemblage. 

The Hermon Group is intruded by two compositional types of intrusive rocks: sodic granitic bod­
ies and potassic granitic bodies. The sodic suite includes the Northbrook Batholith and Elzevir Ba­
tholith, the latter of which locally contains contaminated mafic (gabbroic) intrusive rocks at its 
contact with the Hermon Group metavolcanics. The potassic suite is much younger and includes 
the Addington intrusion. The Sheffield intrusion is grouped with the potassic suite but is highly 
contorted and gneissic and may in fact represent much older basement. 

Resting unconformably on the Northbrook Batholith are the Flinton Group clastic metasedi­
ments. These comprise a succession containing mafic, carbonate, siliceous, and conglomeratic met­
asediments representing sedimentary facies change from a relatively low-energy to a higher-ener­
gy, depositional environment. Extensive late tectonic pegmatite sheets and dikes intrude the 
Flinton Group metasediments. 

Evidence of at least three periods of deformation is present in the Hermon and Flinton Group 
rocks which have been folded into a series of antiforms and synforms with north to northeast trend­
ing axes. The structural geology of the map-area is complex due to the high ductility and compe­
tency contrasts between large bodies of rock. 

Metamorphic grade ranges from the high temperature portion of low grade metamorphism (up­
per greenschist facies) to local zones of medium and high grade metamorphism (amphibolite facies) 
with some anatectic melting in those areas of higher heat flow and strain. At least two periods of 
metamorphism are preserved each corresponding with a deformational event. Late-stage, low 
grade, retrograde alteration is locally developed. 

Mineral exploration in the past has concentrated chiefly on gold concentrations located along 
the Hermon Group—Flinton Group unconformity. Uranium mineralization occurs in migmatitic 
quartzofeldspathic rocks associated with late tectonic pegmatite sheets and dikes. Molybdenum is 
associated with the pegmatite dikes along the southern border of the Northbrook Batholith. 

Surfical Pleistocene and Recent deposits are most prominent south and west of Flinton and east 
of Northbrook but generally fill the valleys between northeast-trending ridges. 

viii 







Geology 
of the 

Kaladar Area 
Lennox and Addington and Frontenac Counties 

BY 

J.M.Wolff1 

INTRODUCTION T h e K a l a d a r m a p - a r e a l ies b e t w e e n L a t i t u d e s 4 4 ° 3 7 ' 3 0 " N a n d 4 4 ° 4 5 ' N 
a n d L o n g i t u d e s 7 7 ° 0 0 ' W a n d 7 7 ° 1 5 ' W a n d is i n t h e C o u n t i e s o f F r o n t e n a c , a n d 
L e n n o x a n d A d d i n g t o n . T h e a rea covers a b o u t 275 k m 2 a n d is a b o u t 14 k m b y 
20 k m . K a l a d a r is s i t u a t e d a b o u t 60 k m b y r o a d n o r t h w e s t o f t h e c i t y o f K i n g ­
s ton . 

A l t h o u g h sporad ic m i n e r a l p r o d u c t i o n h a d been r e p o r t e d f r o m t h e 1880s to 
1940 t h i s w a s ch ie f l y l i m i t e d to go ld a n d m i n o r s i l v e r p r o d u c t i o n f r o m t h e A d ­
d i n g t o n m i n e , n e a r t h e v i l l a g e o f F l i n t o n . N o m i n e r a l p r o d u c t i o n has been re ­
p o r t e d i n t h e m a p - a r e a f r o m t h a t t i m e to t h e 1977 field season a l t h o u g h spo­
rad i c s t a k i n g has gone on a n d a n u m b e r o f s m a l l occur rences h a v e been f o u n d 
a n d exp lo red . N o t a b l y , c o n c e n t r a t i o n s o f u r a n i u m a n d base m e t a l s u l p h i d e s ex­
i s t i n t h e m a p - a r e a . 

PRESENT GEOLOGICAL SURVEY 

Geo log ica l M a p 2432 (back pocke t , scale 1:31 680) p resen ts t h e r e s u l t s o f 
t h e geo log ica l s u r v e y c a r r i e d o u t b y t h e a u t h o r a n d h i s ass i s tan ts d u r i n g t h e 
s u m m e r o f 1977. P r e l i m i n a r y M a p P.1563 ( W o l f f 1978) a t a scale o f 1:15 840 
w a s re leased i n 1978. 

T h e field m a p s w e r e p r e p a r e d a t t h e scale o f 1:15 840 on base m a p s p ro ­
duced by t h e C a r t o g r a p h y Sec t i on , S u r v e y s a n d M a p p i n g B r a n c h , M i n i s t r y o f 
N a t u r a l Resources, f r o m t h e N a t i o n a l T o p o g r a p h i c Ser ies , p r o v i s i o n a l m a p 
3 1 C / 1 1 . F i e l d d a t a w e r e p l o t t e d o n aceta te o v e r l a y s o n v e r t i c a l a i r p h o t o g r a p h s 

Geologist, Precambrian Geology Section, Ontario Geological Survey, Toronto. Manuscript 
approved for publication by Chief Geologist, 21 June, 1978. This report is published with the per­
mission of E.G. Pye, Director, Ontario Geological Survey. 
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Kaladar Area 

at the same scale as the base maps. T h e data was p r i m a r i l y collected a long pace 
and compass traverse l ines r u n approx imate ly 400 to 500 m apar t and at r ight -
angles to str ike. I n areas of poor outcrop traverses were r u n between exist ing 
outcrops. Due to the excellent field map (scale 1:15 840) of P . H . Thompson 
(1972) t ravers ing of the F l in ton Group was less extensive but more detai led. 
D a t a was also collected from roadcuts in the area. 

Acknow ledgmen ts 

T h e author was assisted in the field by G. M e n a r d , M . M a h a r a j , P. K a v -
anagh and J . M c G u i r e . M r . M e n a r d as senior assistant carr ied out independent 
traverses throughout the field season. T h e author is gratefu l to the Geology De­
par tment , M c M a s t e r U n i v e r s i t y for provid ing use of a petrographic microscope 
for par t of this study. 

D u r i n g the field season P . H . Thompson of the Geological Survey of Canada , 
and J . M . Moore of Car le ton U n i v e r s i t y visited the author in the field and pro­
vided valuable in format ion on the geology of the F l in ton Group. Discussions 
w i t h M . K l u g m a n , Regional Geologist, Eas tern Region, and S.B. Lumbers of 
the Royal Ontar io M u s e u m , on the geology of the area proved useful . 

Except where otherwise stated, a l l chemical analyses t h a t appear in this 
report were done by the Geoscience Laborator ies, Ontar io Geological Survey. 

Access 

Access to the map-area is excel lent as provincial H i g h w a y s 41 and 7 t r a n ­
sect the map-area north-south and east-west. Secondary roads are we l l devel­
oped north and south of the v i l lage of F l in ton and less so east of the v i l lage of 
Northbrook. T h e area around K a l a d a r is not accessible by road but can be t rav ­
ersed on foot. L a k e access is exceptional ly poor w i t h the only navigable water ­
w a y being Kennebec L a k e which penetrates the field area. A n abandoned r a i l ­
w a y bed ( formerly belonging to the C a n a d i a n Pacific Ra i lways and present ly a 
Bel l Canada underground communicat ion l ine) essential ly paral le ls H i g h w a y 
7. 

Prev ious Geolog ica l W o r k 

T h e earl iest recorded geological observations in the K a l a d a r area were 
those of A . M u r r a y (1853) , of the Geological Survey of C a n a d a , who reported ex­
a m i n i n g the rocks in the v ic in i ty of Cross L a k e (Kennebec Lake ) and along the 
Salmon River. M u r r a y identif ied the rocks of the "Metamorph ic Series" ( L a u -
rent ian Series) but did not a t t empt to subdivide t h e m further . H .G . Vennor 
(1870) did some ear ly work in K a l a d a r and Kennebec Townships and this was 
included in a geological map of parts of eastern Ontar io . 

A work of major significance in the area is t h a t of M i l l e r and K n i g h t (1914) 
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OF T H E O N T A R I O B U R E A U OF M I N E S . T H E I R STUDY CONCENTRATED ON THE M E T A S E D I ­
M E N T S B E T W E E N ACTINOLITE A N D C L O Y N E ( T H E PRESENT-DAY F L I N T O N G R O U P ) . T H E S E 
WORKERS DELINEATED THE FOLLOWING SEQUENCE: BASAL K E E W A T I N VOLCANIC ROCKS OV­
ERLAIN B Y GRENVILLE S E D I M E N T A R Y ROCKS, L A U R E N T I A N GRANITE, H A S T I N G S S E D I M E N ­
TARY ROCKS, P O S T - H A S T I N G S GRANITE A N D OTHER INTRUSIVE ROCKS. MILLER A N D K N I G H T 
SEPARATED THE H A S T I N G S SERIES (CONGLOMERATE A N D OTHER S E D I M E N T A R Y ROCKS) 
FROM THE GRENVILLE SERIES (CRYSTALLINE L IMESTONE ASSOCIATED W I T H CONGLOMERATE, 
QUARTZITE A N D GRANITE) . T H E FORMER WAS CORRELATED W I T H THE T I M I S K A M I N G S E ­
RIES. 

M . E . W I L S O N ( 1 9 4 0 ) OF T H E GEOLOGICAL S U R V E Y OF C A N A D A P U B L I S H E D M A P S OF 
THE M A D O C A N D M A R M O R A AREAS BASED ON FIELD WORK CARRIED OUT I N 1 9 2 0 - 1 9 2 5 . 
T H E S E WERE THE FIRST 1 : 6 3 3 6 0 ( 1 I N C H TO 1 M I L E ) M A P SHEETS FOR EASTERN O N T A R I O . 
W I L S O N DELINEATED THE CLARE R I V E R S Y N F O R M STRUCTURE A N D RECOGNIZED THE H A S T ­
I N G S SERIES TO LIE UNCONFORMABLY OVER THE GRENVILLE SERIES. 

W . D . H A R D I N G ( 1 9 4 2 ) M A P P E D K A L A D A R A N D K E N N E B E C T O W N S H I P S I N 1 9 3 9 
A N D 1 9 4 0 , AT A SCALE OF 1 : 6 3 3 6 0 ( 1 I N C H TO 1 M I L E ) A N D SHOWED THE F L I N T O N M E T A -
CONGLOMERATE U N I T S AS BELONGING TO THE H A S T I N G S SERIES B U T THE K A L A D A R M E T A -
CONGLOMERATE A N D CLARE R I V E R S Y N F O R M U N I T S AS GRENVILLE SERIES. 

I N 1 9 5 0 C . A . B U R N S OF THE GEOLOGICAL S U R V E Y OF C A N A D A M A P P E D THE CLARE 
R I V E R S Y N F O R M FROM T W E E D TO K A L A D A R ( A M B R O S E A N D B U R N S 1 9 5 6 ) . B U R N S D I ­
V I D E D THE M E T A S E D I M E N T S INTO THREE GROUPS: T H E K A L A D A R G R O U P , THE F L I N T O N 
G R O U P A N D THE T W E E D G R O U P . I N THE PRESENT STUDY B U R N S ' K A L A D A R G R O U P WOULD 
EQUATE ESSENTIALLY W I T H M A P - U N I T S 3 A N D 5 , T H E T W E E D G R O U P W I T H M A P - U N I T 4 
A N D THE F L I N T O N G R O U P W I T H M A P - U N I T S 1 0 A N D 1 1 . B U R N S RECKONED THAT STRATI-
GRAPHICALLY EACH GROUP W A S SEPARATED B Y A CONGLOMERATE U N I T B U T THAT ALL 
GROUPS M I G H T BELONG TO THE K A L A D A R G R O U P . B U R N S ALSO PRODUCED A DETAILED 
CROSS SECTION OF THE CLARE R I V E R S Y N F O R M STRUCTURE SOUTHWEST OF THE PRESENT 
M A P - A R E A . 

W H I L E W O R K I N G ON H I S P H . D . AT CARLETON U N I V E R S I T Y , P . H . T H O M P S O N C O M ­
PLETED A 1 : 1 5 8 4 0 M A P OF T H E F L I N T O N G R O U P FROM B I S H O P CORNERS TO M A D O C 
( T H O M P S O N 1 9 7 2 ) . T H O M P S O N ' S STUDY IND ICATED THE M E T A M O R P H I C GRADE OF THE 
F L I N T O N G R O U P INCREASES FROM BOTH B I S H O P CORNERS A N D M A D O C TOWARD THE M I D ­
W A Y POINT B E T W E E N T H E M A N D THAT A FACIES CHANGE OCCURS B E T W E E N THESE POINTS. 
T H E F L I N T O N G R O U P AS DEFINED B Y MOORE A N D T H O M P S O N ( 1 9 7 2 ) COMPOSES A SUC­
CESSION OF M A F I C , CARBONATE, SILICEOUS A N D A L U M I N O U S CLASTIC M E T A S E D I M E N T S I N A 
CONTINUOUS SYNFORM RESTING UNCONFORMABLY O N THE NORTHBROOK BATHOLITH A N D 
H E R M O N G R O U P ( L U M B E R S 1 9 6 4 ) M A F I C METAVOLCANIC SUCCESSION. 

A N U M B E R OF LESS C O M P R E H E N S I V E STUDIES H A V E B E E N CARRIED OUT ON THE K A L A ­
DAR METACONGLOMERATE ( 3 . 5 K M NORTH OF K A L A D A R ON H I G H W A Y 4 1 ) . T H E FIRST C O M ­
PARATIVE STUDY OF TH IS ROCK U N I T W A S B Y W A L T O N et al. ( 1 9 6 4 ) . T H E I R STUDIES ON 
T H I S METACONGLOMERATE INDICATED THAT THE "GRANIT IC" PEBBLES POSSESS A M I N E R A L 
ZONATION CHIEFLY RESULTING FROM THE E X C H A N G E OF VARIOUS CATIONS D U R I N G PROGRES­
S IVE M E T A M O R P H I S M FROM THE GREENSCHIST TO M I D D L E A M P H I B O L I T E FACIES OF M E T A -
M O R P H I S M . V A N DE K A M P ( 1 9 7 1 ) UNDERTOOK A N I N T E N S I V E GEOCHEMICAL STUDY OF 
THE M A T R I X I N THIS METACONGLOMERATE A N D CONCLUDED IT W A S A M E T A M O R P H O S E D 
M A F I C SANDSTONE LIKELY FORMED B Y THE M I X I N G OF S E D I M E N T FROM NEARBY GRANITIC 
GNEISSES A N D M A F I C METAVOLCANICS. P S U T K A ( 1 9 7 6 ) STUDIED THE PEBBLES I N T H I S 
METACONGLOMERATE A N D C O M P A R I N G THEIR COMPOSIT IONS W I T H THE NORTHBROOK B A ­
THOLITH A N D A D D I N G T O N INTRUSION SUGGESTED BOTH M A Y H A V E CONTRIBUTED M A T E ­
RIAL TO THE PEBBLE POPULATION. 
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Kaladar Area 

Iso top ic age d e t e r m i n a t i o n s h a v e been r e p o r t e d b y S i l v e r a n d L u m b e r s 
(1965) on t h e m e t a v o l c a n i c a n d sodic a n d potass ic gneisses i n t h e a r e a a n d b y 
K r o g h a n d H u r l e y (1968) o n t h e A d d i n g t o n i n t r u s i o n . 

A e r o m a g n e t i c M a p 9 5 G (GSC 1949) w a s flown ove r t h e m a p - a r e a i n 1949 
a n d a n a i r b o r n e r a d i o m e t r i c s u r v e y w a s flown ove r t h e m a p - a r e a i n 1976 (GSC 
1976) . 

T w o c u r r e n t s tud ies on p a r t s o f t h e m a p - a r e a a t t h e t i m e o f t h i s w r i t i n g i n ­
c lude a finite-strain s t u d y on t h e F l i n t o n G r o u p b y S. T e l i a ( P h . D . s t u d e n t a t 
Queen 's U n i v e r s i t y ) , a n d a m e t a m o r p h i c a n d s t r u c t u r a l geo logy s t u d y o f t h e 
C l a r e R i v e r S y n f o r m a n d a d j o i n i n g u n i t s b y F. C h a p p e l ( P h . D . s t u d e n t a t 
C a r l e t o n U n i v e r s i t y ) . 

TOPOGRAPHY AND DRAINAGE 

R e l i e f i n t h e m a p - a r e a is a b o u t 100 m as e x e m p l i f i e d b y t h e e l e v a t i o n s f r o m 
t h e base to t h e t op o f t h e K a l a d a r H i l l n e a r t h e v i l l a g e o f K a l a d a r . T h e n o r t h ­
e r n , c e n t r a l a n d w e s t e r n p o r t i o n s o f t h e m a p - a r e a a re t y p i c a l l y b e t w e e n 250 m 
a n d 325 m above sea l e v e l . T h e e a s t e r n a n d s o u t h e a s t e r n p o r t i o n s o f t h e m a p -
a rea a re t y p i f i e d b y 35 m h i g h r i dges t r e n d i n g n o r t h e a s t e r l y p a r a l l e l t o t h e r e ­
g i o n a l f o l i a t i o n - g n e i s s o s i t y . T h e i n t e r v e n i n g s w a m p - f i l l e d v a l l e y s p r o v i d e t h e 
m a j o r d r a i n a g e p a t h w a y s . 

A l l w a t e r w a y s d r a i n s o u t h o r s o u t h w e s t i n t h e m a p - a r e a . T h e e a s t e r n por­
t i o n is d r a i n e d s o u t h b y t h e S a l m o n R i v e r ( f l o w i n g s o u t h f r o m K e n n e b e c L a k e ) . 
T h e s o u t h e a s t e r n p o r t i o n is d r a i n e d s o u t h w e s t e r l y w h i l e t h e w e s t e r n p o r t i o n is 
d r a i n e d s o u t h e r l y b y t h e S k o o t a m a t t a R i v e r , b o t h sys tems f e e d i n g t h e M o i r a 
R i v e r d r a i n a g e s y s t e m . T h e c e n t r a l a n d n o r t h e r n p a r t s o f t h e m a p - a r e a rep re ­
sent t h e h i g h l a n d a rea b e t w e e n t h e S a l m o n a n d M o i r a R i v e r sys tems . 

D i s t r i b u t i o n o f r ock o u t c r o p is q u i t e v a r i a b l e . E x p o s u r e s a re a b u n d a n t i n 
t h e N o r t h b r o o k a n d E l z e v i r B a t h o l i t h s a n d t h e A d d i n g t o n a n d She f f i e l d i n t r u ­
s ions. These zones l o c a l l y r e a c h u p to 80 p e r c e n t ou t c rop . T h e poores t exposures 
a re f o u n d i n t h e c a r b o n a t e m e t a s e d i m e n t s o f t h e H e r m o n G r o u p , t h e m a f i c i n ­
t r u s i v e rocks , a n d t h e T u d o r ma f i c m e t a v o l c a n i c u n i t s ( less t h a n 20 pe rcen t ex­
posure) . T h e o t h e r H e r m o n G r o u p m e t a s e d i m e n t s a n d t h e F l i n t o n G r o u p u n i t s 
a re m o d e r a t e l y to w e l l exposed (50-80 pe rcen t ) . C a r b o n a t e m e t a s e d i m e n t s t e n d 
to f o r m t h e s w a m p covered v a l l e y s . 

GENERALGEOLOGY 

TERMINOLOGY 

I n o rde r to a v o i d c o n f u s i o n w i t h pas t a u t h o r s a n u m b e r o f t e r m s used i n t h e 
d i scuss ion o f t h e g e n e r a l geo logy a re de f i ned be low . 
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PRECAMBRIAN TIME SCALE 

T h e Precambr ian t ime scale used is t h a t suggested by Ayres et al. (1971) , 
which divides Precambr ian t i m e into three eras: E a r l y (older t h a n 2500 m.y.) , 
M idd le (between 2500 m.y. and 1500 m.y.) and La te (younger t h a n 1500 m.y.). 

FOLIATION, SCHISTOSITY, GNEISSOSITY, CLEAVAGE 

Fol iat ion is used to describe a l l types of megascopically recognizable struc­
t u r a l surfaces of metamorphic or igin (Turner and Weiss 1963). Several d ist in­
guishable types of fol iat ion include compositional layer ing , preferred or ienta­
t ion of m inera l grains and localized slip features. Gneissosity and schistosity 
are the most common var iet ies of fol iat ion in the map-area . As used in this 
study, schistosity is a p lanar structure in a metamorphic rock due to abundant , 
preferent ia l ly oriented grains especially micas. Schistosity is accompanied by a 
fissility in the rock and is best developed in medium-gra ined rocks r ich in mica­
ceous minera ls . Gneissosity denotes a layer ing of metamorphic or igin defined 
by the a l te rnat ion of layers, streaks or lenticles of contrast ing mineralogical 
composition or texture . Cleavage is also developed and denotes a par t ing in the 
rock resul t ing from the incipient para l le l growth of micaceous or elongated 
minera ls (usual ly under regional metamorphism) in fine grained rocks and is 
most common in lower grades of metamorphism. 

METAMORPHIC GRADE, ISOGRAD AND ISOREACTION-GRAD 

Metamorphic petrochemical terminology used in this study follows tha t of 
W i n k l e r (1976) . The t e r m metamorphic grade is used essential ly in place of the 
more commonly used facies terminology ( W i n k l e r 1976). Metamorph ic grade 
refers to large pressure-temperature zones which are subdivided w i t h respect 
to increasing temperature and the associated coexisting minera l assemblages 
which exist for a g iven bu lk composition. Genera l ly four metamorphic grade di ­
visions are referred to, these are very low, low, m e d i u m , and h igh. T h e t e r m 
isograd is used in its or ig inal sense (T i l ley 1924) to define the l ine on a map 
jo in ing points which designate a definite degree of metamorphism by the first 
appearance of an "index" minera l in rocks of a par t icu lar bu lk composition. 
Th is def ini t ion is also extended to include lines which jo in points designat ing 
the disappearance of index minera ls as wel l (Thompson 1972). Isograd is a gen­
era l t e r m in the sense t h a t the k ind of reaction producing this m i n e r a l change 
is not necessarily observable petrographical ly . W h e n the minera ls involved in 
the reaction are observable the t e r m isoreaction-grad is used. 
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KALADAR AREA 

Geological Summary 
T H E M A P - A R E A LIES W I T H I N THE CENTRAL M E T A S E D I M E N T A R Y BELT, SUBZONE I V B , 

H A S T I N G S B A S I N AS DEFINED B Y W Y N N E - E D W A R D S ( 1 9 7 2 ) , A N D I S COMPOSED OF L A T E 
P R E C A M B R I A N METAVOLCANICS A N D M E T A S E D I M E N T S OF T H E GRENVILLE S U P E R G R O U P , 
A N D L A T E P R E C A M B R I A N " G R A N I T I C " INTRUSIVE BODIES. L A T E TECTONIC P E G M A T I T E 
SHEETS A N D D I K E S CUT THE SUPRACRUSTAL ROCKS LOCALLY. T H E GENERAL SUCCESSION OF 
THE ROCKS I S G I V E N I N T A B L E 1 , A N D A C O M P A R I S O N OF LITHOLOGIC U N I T S I N T H E M A P -
AREA W I T H THOSE OF OTHER WORKERS I S G I V E N I N T A B L E LA. 

T A B L E 1 T A B L E O F L I T H O L O G I C U N I T S F O R T H E K A L A D A R A R E A . 

CENOZOIC 
Quaternary 

recent 
ORGANIC SWAMP AND ALLUVIAL DEPOSITS. 

PLEISTOCENE 

OUTWASH DEPOSITS, SAND, SILT, CLAY AND TILL. 

Unconformity 

P R E C A M B R I A N 

LATE PRECAMBRIAN 
Late Tectonic Felsic Intrusive Rocks LEUCOCRATIC GRANITIC DIKES; PEGMATITE DIKES; PEGMATITE SILLS WITH INCLU­

SIONS OF COUNTRY ROCK. 

Intrusive Contact 

Metasediments 
f l i n ton group 8 

carbonate metasediments (lessard formation) 
CARBONATE-BIOTITE SCHIST; POLYMICTIC PEBBLE CONGLOMERATE (MATRIX OF PLA-

GIOCLASE-HORNBLENDE GNEISS, PEBBLES OF GRANITIC COMPOSITIONS); CALC-SILI-
CATE (PLAGIOCLASE-HORNBLENDE) GNEISS WITH EPIDOTE; EPIDOTE-FREE CALC-SILI-
CATE GNEISS; CARBONATE-BEARING QUARTZOFELDSPATHIC SANDSTONE. 

CLASTIC SILICEOUS METASEDIMENTS (BISHOP CORNERS FORMATION) 
QUARTZOFELDSPATHIC SANDSTONE, WITH LOCAL QUARTZOFELDSPATHIC CONGLOMER­

ATE; QUARTZ-PEBBLE CONGLOMERATE; QUARTZITE; BIOTITE-QUARTZ-FELDSPAR 
SCHIST; QUARTZOFELDSPATHIC SANDSTONE. 

Unconformity 

Intermediate to Felsic P lu tonic Rocks 
northbrook bathol i th ' 5 

BIOTITE TRONDHJEMITE; BIOTITE GRANODIORITE, BIOTITE QUARTZ MONZONITE; BIOT-
ITE GRANITE; PHASES WITH POTASSIC FELDSPAR AUGENS; POTASSIC FELDSPAR SEG­
REGATIONS; DISCONTINUOUS HORNBLENDE-PLAGIOCLASE TO AMPHIBOLITE PHASES; 
EPIDOTE VEINLETS. 

ELZEVIR BATHOLITHb 

BIOTITE GRANODIORITE; BIOTITE QUARTZ MONZONITE; POTASSIC FELDSPAR AUGEN 
PHASES. 
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ADDINGTON A N D SHEFFIELD INTRUSIONS* 1 

WEAKLY FOLIATED LEUCOCRATIC GRANITE; FOLIATED TO GNEISSIC BIOTITE GRANITE; IN-
TERBANDED PINK GRANITE, GREY TRONDHJEMITE-GRANODIORITE; FOLIATED TO 
GNEISSIC LEUCOCRATIC QUARTZ MONZONITE; FOLIATED TO GNEISSIC BIOTITE QUARTZ 
MONZONITE; POTASSIC FELDSPAR AUGEN PHASES. 

MAFIC INTRUSIVE ROCKSB 

HORNBLENDE QUARTZ GABBRO, LOCAL DIORITE; HORNBLENDE-BIOTITE GRANODIORITE. 

Intrusive Contact 

METASEDIMENTS A N D METAVOLCANICS 

HERMON GROUP 

AMPHIBOLE-RICH GNEISS A N D SCHIST^ D 

FINE-GRAINED HORNBLENDE-PLAGIOCLASE GNEISS; FINE-GRAINED PLAGIOCLASE-
HORNBLENDE GNEISS; MEDIUM-GRAINED PLAGIOCLASE-HORNBLENDE PARAGNEISS; 
HORNBLENDE-RICH GNEISS, USUALLY ASSOCIATED WITH FINE-GRAINED PLAGIOC­
LASE-HORNBLENDE GNEISS; EPIDOTE-BIOTITE-FELDSPAR-QUARTZ PARAGNEISS; BIOT-
ITE-CHLORITE SCHIST; CHLORITIC VARIETY OF HORNBLENDE-PLAGIOCLASE AND PLA­
GIOCLASE-HORNBLENDE GNEISSES AND PARAGNEISSES; EPIDOTE LENSES AND/OR 
LAYERS; BIOTITIC VARIETY OF HORNBLENDE-PLAGIOCLASE AND PLAGIOCLASE-HORN­
BLENDE GNEISSES; GARNETIFEROUS ± MUSCOVITE VARIETY OF HORNBLENDE-PLA­
GIOCLASE AND PLAGIOCLASE-HORNBLENDE GNEISSES; HORNBLENDE PORPHYROBLAS-
TIC PLAGIOCLASE-HORNBLENDE GNEISS; SIDERITE-BEARING PLAGIOCLASE-
HORNBLENDE GNEISS; CALCITE-BEARING PLAGIOCLASE-HORNBLENDE GNEISS. 

CARBONATE METASEDIMENTS C 

CRYSTALLINE DOLOMITIC MARBLE, LOCALLY UP TO 2 0 % MASSIVE MEDIUM-GRAINED 
LENSES AND/OR LAYERS OF QUARTZITE; FRAGMENTAL DOLOMITIC MARBLE (QUARTZ, 
QUARTZITE AND DOLOMITE FRAGMENTS AND FLAGS); LAMINATED SILTY MARBLE; 
PHLOGOPITE-BEARING MARBLE; DIOPSIDE-BEARING MARBLE; TREMOLITE-BEARING 
MARBLE; SERPENTINE-BEARING MARBLE. 

CLASTIC SILICEOUS GNEISS C 

FINE-GRAINED LEUCOCRATIC QUARTZOFELDSPATHIC GNEISS (POSSIBLY METAVOLCAN-
IC); LAYERED QUARTZOFELDSPATHIC GNEISS WITH MEDIUM-GRAINED MUSCOVITE; 
FINE-GRAINED BIOTITE QUARTZOFELDSPATHIC PARAGNEISS; MEDIUM-GRAINED 
BIOTITE QUARTZOFELDSPATHIC PARAGNEISS; MEDIUM-GRAINED LEUCOCRATIC 
QUARTZOFELDSPATHIC PARAGNEISS; GARNETIFEROUS PORPHYROBLASTIC VARIETIES; 
MUSCOVITIC VARIETIES OF MEDIUM-GRAINED BIOTITE QUARTZOFELDSPATHIC PAR­
AGNEISS. 

ALUMINOUS SCHIST 0 

QUARTZ-MUSCOVITE SCHIST; GARNET-QUARTZ-MUSCOVITE SCHIST 

MAFIC TO INTERMEDIATE METAVOLCANICS (TUDOR FORMATION) 6 

MASSIVE AMPHIBOLITE; PILLOWED AMPHIBOLITE; CARBONATE-TALC-BEARING AM-
PHIBOLITE; PLAGIOCLASE-HORNBLENDE GNEISS; INTERMEDIATE LAPILLISTONE AND 
TUFF; AMPHIBOLITE WITH ACICULAR HORNBLENDE CRYSTALS; ULTRAMAFIC METAVOL­
CANICS LOCALLY CONTAINING ANTHOPHYLLITE ± TREMOLITE PORPHYROBLASTS; SILI­
CEOUS NODULES; CARBONATE-FILLED VESICLES; CARBONATE NODULES AND LENSES; 
THIN LAMINATED CHERT LAYERS; BIOTITIC AND CHLORITIC VARIETIES OF MASSIVE 
AMPHIBOLITE. 

a) Modified after Moore and Thompson (1972). 
b) Age correlation between Northbrook and Elzevir Batholiths and Addington and Sheffield intrusions and 

mafic intrusive rocks is uncertain. 
c) No relative age inferred between these units. 
d) The metamorphic convention is used in naming these rocks with the least plentiful mineral placed first. 
e) Appear to be the oldest rocks in the map-area. 
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T A B L E 1 A — C O M P A R I S O N O F L I T H O L O G I C U N I T S O F V A R I O U S W O R K E R S I N T H E K A L A D A R A R E A . 

MAP-UNIT AND LITHOLOGY 
(THIS REPORT) 

MILLER AND 
KNIGHT (1914) HARDING (1942) 

AMBROSE AND 
BURNS(1951) 

LUMBERS (1967) 
MOORE AND 
THOMPSON (1972) 

Late 
Intrusive 
Rocks 

1 2 PEGMATITE AND 
MIGMATITE 

POST-HASTINGS 
INTRUSIONS 

INTRUSIVES PEGMATITE, APLITE. 
FELSITE 

INTRUSIVE CONTACT 

Flinton 
Group 

11 CARBONATE 
METASEDIMENTS 

1 0 CLASTIC SILICEOUS 
METASEDIMENTS 

HASTINGS SEDIMENTS HASTINGS-TYPE 
SEDIMENTS 

FLINTON GROUP 

Fl
in

to
n 

G
ro

up
 

LESSARD 
FORMATION 
BISHOP 
CORNERS 
FORMATION 

UNCONFORMITY 

In
tru

si
ve

 R
oc

ks
 9 NORTHBROOK BATHOLITH 

8 ELZEVIR BATHOLITH 
7 ADDINGTON AND 

SHEFFIELD INTRUSIONS 
6 MAFIC INTRUSIVE 

ROCKS 

LAURENTIAN GRANITE INTRUSIVES GRANITIC GNEISSES 

INTRUSIVE CONTACT 

H
er

m
on

 G
ro

up
 5 AMPHIBOLE-RICH GNEISS 

4 CARBONATE 
METASEDIMENTS 

3 CLASTIC SILICEOUS GNEISS 
2 ALUMINOUS SCHIST 
1 MAFIC TO INTERMEDIATE 

METAVOLCANICS 

GRENVILLE SEDIMENTS GRENVILLE-TYPE 
SEDIMENTS 

KALADAR GROUP 
TWEED GROUP 

KALADAR GROUP 

H
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m
on

 G
ro

up
 

VANSICKLE 
FORMATION 
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m
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 5 AMPHIBOLE-RICH GNEISS 

4 CARBONATE 
METASEDIMENTS 

3 CLASTIC SILICEOUS GNEISS 
2 ALUMINOUS SCHIST 
1 MAFIC TO INTERMEDIATE 

METAVOLCANICS 
KEEWATIN VOLCANICS VOLCANICS ELZEVIR GROUP 

H
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m
on

 G
ro

up
 

TUDOR 
FORMATION 



T h e oldest metavolcanics and metasediments i n the map-area belong to the 
H e r m o n Group, as defined by Lumbers (1969) . T h e major metavolcanic seg­
ment of th is group is si tuated near the v i l lage of F l in ton and is composed of me­
tamorphosed tholei i t ic basalts and minor in termedia te pyroclastics which have 
been dated at 1310 ± 15 m.y. using the U-Pb method on zircons (Si lver and 
Lumbers 1965). M i n o r discontinuous u l t ramaf ic segments are found in the 
mafic volcanic s t ra t igraphy as we l l . These metavolcanics have been correlated 
w i t h the Tudor Format ion (Lumbers 1969; Moore 1976). T h e metasedimentary 
section of the H e r m o n Group is exposed east of the v i l lage of K a l a d a r in the K a -
ladar-Dalhousie T rough as defined by H e w i t t (1956) . I t is composed p r i m a r i l y 
of amphibole-r ich gneiss (hornblende, plagioclase and quar tz ) , carbonate met­
asediments (dolomitic marb le ) , clastic siliceous gneiss (quartz , feldspar and 
biotite) and minor a luminous schists (quartz and muscovite). T h e calc-silicate 
gneisses show sedimentary features of para-amphibol i te character, are of a 
calc-alkal ine composition and m a y represent volcanic ash accumulat ions. M i ­
nor portions of the sequence have features of ortho-amphibol i te character and 
approach tholei i t ic compositions. T h e clastic siliceous gneiss general ly has 
feldspathic to arkosic wacke compositions w i t h the most felsic volcanogenic 
members displaying rhyol i t ic compositions (at least in par t ) . T h e carbonate 
metasediments contain an in t ra format iona l f ragmenta l dolomitic marb le w i t h 
quar tz , quar tz i te and dolomitic f ragments and flags. T h e presence of volcano­
genic metasediments, feldspathic to arkosic wacke and much carbonate mate­
r i a l suggest t h a t these metasediments are of miogeosynclinal na ture (Dietz 
1963) and m a y represent the back arc basin of a eugeosyncline. T h e basin was 
tectonically somewhat unstable as the carbonate bank appears to have broken 
up and slumped locally. T h e apparent strat igraphic thickness and re la t ive u n i t 
thicknesses tend to indicate a shal lowing of the basin to the northeast. 

The youngest metasediments in the map-area belong to the F l in ton Group 
and rest unconformably on the Nor thbrook Ba tho l i th or are i n shear contact 
w i t h the H e r m o n Group. I n the map-area the F l i n t o n Group is composed of es­
sent ia l ly two formations, the Bishop Corners Format ion and the Lessard For­
mat ion (Thompson 1972). T h e Bishop Corners Format ion is a clastic siliceous 
succession composed pr incipal ly of quar tz i te and quartzofeldspathic sandstone 
uni ts , both of wh ich contain pebble conglomerate beds, and a biot i te-quartz-
feldspar schist uni t . T h e Lessard Format ion is composed of clastic carbonate 
metasediments and includes uni ts of polymictic, granit ic-pebble conglomerate 
w i t h a calc-silicate (plagioclase-hornblende) m a t r i x , calc-silicate (plagioclase-
hornblende) gneiss, carbonate-bear ing quartzofeldspathic sandstone, and car-
bonate-bioti te schist. To the northeast (Bishop Corners) and southwest (Madoc) 
of the map-area , the F l in ton Group is largely composed of pelit ic schist and 
marble . However , w i t h i n the map-area the F l in ton Group is predominant ly 
composed of metamorphosed sandstone and conglomerate of v a r y i n g bu lk com­
positions. Th is is interpreted by Thompson (1972) as represent ing a sedimen­
t a r y facies change f rom a re la t ive ly low-energy, shal low-water depositional en­
v i ronment in the Madoc and Bishop Corners areas to a h igher energy, fluvial 
deltaic-beach depositional env i ronment in the map-area . 

I n the map-area two m a i n types of conglomerate exist. T h e first appears to 
be the oldest, and is associated w i t h the H e r m o n Group metasediments. Th is 
conglomerate type is in t ra format iona l in character being poorly sorted w i t h 
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POORLY DEVELOPED CLASTS A N D REPRESENTING LOCAL D ISCONTINUOUS TOPOGRAPHIC 
H I G H S . T H E SECOND I S YOUNGER A N D ASSOCIATED W I T H THE F L I N T O N G R O U P M E T A S E D I ­
M E N T S . T H E CLASTS I N THE YOUNGER CONGLOMERATE ARE WELL ROUNDED A N D BETTER 
SORTED, A N D DEFORMED INTO FLATTENED ELLIPSOIDAL FORMS. CONGLOMERATES OF T H E SEC­
O N D T Y P E ARE M U C H THICKER A N D VERY CONTINUOUS, CONTAIN PEBBLES D E R I V E D FROM 
NEARBY BATHOLITHS, A N D SUGGEST T H E EXISTENCE OF REGIONAL, CONTINUOUS TOPO­
GRAPHIC H I G H S . 

I N T R U S I V E INTO THE H E R M O N G R O U P ARE THREE P R O M I N E N T PLUTONIC BODIES, T H E 
E L Z E V I R B A T H O L I T H , T H E A D D I N G T O N INTRUSION A N D T H E NORTHBROOK B A T H O L I T H 1 . 
T H E E L Z E V I R BATHOLITH I S H I G H L Y DISCORDANT, CONSISTING M A I N L Y OF BIOTITE GRANO­
DIORITE A N D BIOTITE QUARTZ M O N Z O N I T E I N T H E M A P - A R E A , A N D HAS B E E N DATED B Y T H E 
U - P B ZIRCON M E T H O D AT 1 2 5 0 ± 2 5 M . Y . (S ILVERS A N D L U M B E R S 1 9 6 5 ) . T H E CON­
T A M I N A T E D M A F I C I N T R U S I V E ROCKS ( U N I T 6 ) APPEAR TO BE PHASES OF T H E E L Z E V I R B A ­
THOLITH FORMED B Y THE A S S I M I L A T I O N A N D REACTION OF M A F I C VOLCANIC ROCKS W I T H I N ­
TRUSIVE GRANITIC ROCKS OF THE BATHOLITH. T H E A D D I N G T O N INTRUSION I S CONCORDANT 
TO SUBCONCORDANT W I T H T H E REGIONAL FOLIATION-GNEISSOSITY A N D I S QUARTZ M O N Z O N I -
TIC TO GRANITIC I N C O M P O S I T I O N . T H I S INTRUSION H A S B E E N DATED AT 1 0 3 5 ± 4 2 M . Y . 
( K R O G H A N D H U R L E Y 1 9 6 8 ) . T H E NORTHBROOK BATHOLITH I S A COMPOSITE BATHOLITH 
V A R Y I N G FROM TRONDHJEMIT IC TO GRANITIC I N C O M P O S I T I O N . A L T H O U G H THE CONTACT RE­
LATIONSHIP OF T H E NORTHBROOK BATHOLITH W I T H THE H E R M O N G R O U P ARE OFTEN OB­
SCURED B Y P E G M A T I T E INTRUSIONS, T H E BATHOLITHIC ROCKS APPEAR TO BE I N T R U S I V E 
INTO THE H E R M O N G R O U P AT SEVERAL LOCATIONS. T H E NORTHBROOK BATHOLITH I S U N ­
CONFORMABLY OVERLAIN B Y T H E F L I N T O N G R O U P A N D T H E F L I N T O N G R O U P CONGLOMER­
ATES CONTAIN GRANITIC PEBBLES OF S I M I L A R C O M P O S I T I O N TO T H E NORTHBROOK BATHOL­
I T H INTRUSIVE ROCKS. 

T H E SHEFFIELD INTRUSION I S A H I G H L Y CONTORTED GNEISS. T H E C O M P L E X I T Y OF ITS 
STRUCTURE SUGGESTS THAT IT M A Y REPRESENT B A S E M E N T GNEISS B U T T H I S I S CONJEC­
TURAL BECAUSE IT I S NOT I N EXPOSED CONTACT W I T H A N Y ROCKS I N T H E M A P - A R E A . 

T H E M E T A M O R P H I C GRADE I N T H E M A P - A R E A AS I N D I C A T E D B Y M I N E R A L A S S E M ­
BLAGES PRESERVED I N THE METAVOLCANICS A N D M E T A S E D I M E N T S RANGES FROM T H E 
H I G H - T E M P E R A T U R E PORTION OF LOW GRADE M E T A M O R P H I S M TO T H E H I G H - T E M P E R A T U R E 
PORTION OF M E D I U M GRADE M E T A M O R P H I S M AS DEFINED B Y W I N K L E R ( 1 9 7 6 ) . T H E 
H I G H E R LEVEL M E T A M O R P H I C GRADE TENDS TO BE CONCENTRATED NEAR T H E P E G M A T I T E 
U N I T S WHERE POSSIBLY BOTH T H E LOCAL HEAT FLOW A N D STRAIN M A Y H A V E B E E N H I G H E R . 
I N GENERAL, I N THE M A P - A R E A , T H E M E T A M O R P H I C GRADE TENDS TO INCREASE FROM 
SOUTH TO NORTH I N THE H E R M O N G R O U P M E T A S E D I M E N T S A N D FROM NORTH TO SOUTH­
WEST I N T H E F L I N T O N G R O U P SYNFORM. LOCALLY, ANATECTIC M E L T I N G HAS OCCURRED ES­
PECIALLY W I T H I N T H E H U G E SILL-LIKE P E G M A T I T E BODY PARALLELING H I G H W A Y 7 . T H E 
A D D I N G T O N INTRUSION I S NOT SPATIALLY ASSOCIATED W I T H E V I D E N C E OF ANATECTIC MELT­
I N G , ALTHOUGH IT CONTAINS A SUBSTANTIAL PORTION OF M E T A S E D I M E N T A R Y MATERIAL . 
T H E FORMATION OF LATE-STAGE M I N E R A L S SUCH AS SCAPOLITE, CHLORITIZED BIOTITE, TALC, 
A N D T H E O X I D A T I O N OF FERROUS IRON I S M O S T P R O M I N E N T I N T H E M E T A S E D I M E N T S OF T H E 
H E R M O N G R O U P A N D I S I N D I C A T I V E OF LATE-STAGE ALTERATION B Y FLUIDS RICH I N H 2 0 , 
C 0 2 A N D C I . E V I D E N C E OF TWO M E T A M O R P H I C PERIODS OF REGIONAL M E T A M O R P H I S M I S 

'Note that on Map 2432, the numbering of rock-units for the Elzevir and Northbrook Bathol­
iths, the Addington and Sheffield intrusions, and the mafic intrusive rocks does not imply relative 
ages for these units. 
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PRESENT I N THE H E R M O N G R O U P I N THE CLARE R I V E R S Y N F O R M , W H I L E THE F L I N T O N 
G R O U P APPEARS TO H A V E B E E N SUBJECTED TO ONLY O N E REGIONAL M E T A M O R P H I C E P I ­
SODE. 

STRUCTURALLY, THE M A P - A R E A H A S B E E N SUBJECTED TO THREE EPISODES OF DEFORMA­
T ION A N D I S FOLDED INTO A SERIES OF SYNFORMS A N D ANTIFORMS. T H E ISOCLINAL CLARE 
R I V E R S Y N F O R M STRUCTURE P R E D O M I N A T E S I N THE H E R M O N G R O U P M E T A S E D I M E N T S 
A N D WAS GENERATED B Y THE SECOND DEFORMATION ( D 2 ) EPISODE W H I C H FOLDED THE 
EARLIER FORMED ( S I ) FOLIATION-GNEISSOSITY. T H E FIRST PERIOD OF REGIONAL M E T A M O R ­
P H I S M APPEARS TO BE ASSOCIATED W I T H THE FIRST ( D L ) DEFORMATION E V E N T A N D THE 
SECOND REGIONAL M E T A M O R P H I S M W I T H THE SECOND ( D 2 ) DEFORMATION. A THIRD ( D 3 ) 
DEFORMATION W I T H NORTHWEST T R E N D I N G AXES GENTLY WARPS THE L INEATION ( L 2 ) 
ASSOCIATED W I T H THE SECOND DEFORMATION ( D 2 ) . T H E NORTHBROOK BATHOLITH HAS 
B E E N DEFORMED I N THE SECOND ( D 2 ) FOLD EPISODE. T H E F L I N T O N G R O U P A N D METAVOL­
CANICS I N THE H E R M O N G R O U P ( T U D O R F O R M A T I O N ) WERE DEFORMED TOGETHER B Y ALL 
THREE PERIODS OF DEFORMATION. D 3 I N THE F L I N T O N G R O U P HAS THE S A M E ORIENTATION 
AS D 3 I N THE H E R M O N G R O U P M E T A S E D I M E N T S . T H E D L A N D D 2 DEFORMATION EVENTS 
I N THE F L I N T O N G R O U P H A V E S O M E W H A T DIFFERENT ORIENTATIONS T H A N THE H E R M O N 
G R O U P M E T A S E D I M E N T S BUT LIKELY RESULT FROM S I M I L A R TECTONIC EVENTS I N THE M A P -
AREA. A L T H O U G H S I M I L A R STRAIN VALUES EXIST ON EACH FLANK OF THE NORTHBROOK B A ­
THOLITH THE ORIENTATION OF THE PRINCIPAL STRAIN C O M P O N E N T S DIFFER. 

FOLLOWING THE DEFORMATION EPISODES LATE TECTONIC P E G M A T I T E D I K E S A N D 
SHEETS INTRUDED THE M A P - A R E A A N D ARE ASSOCIATED W I T H LOCAL GENERATION OF H I G H 
GRADE ANATECTIC MELTS. T H E P E G M A T I T E INTRUSION W A S ESSENTIALLY CONTEMPORANE­
OUS W I T H LATE-STAGE FAULTING W H I C H TRENDS SOUTHEASTERLY. T H E P E G M A T I T E S ARE 
LOCALIZED ALONG THE SOUTHERN BORDER OF T H E NORTHBROOK BATHOLITH A N D WERE PROB­
ABLY INTRUDED ALONG A STRUCTURAL BREAK B E T W E E N THE H E R M O N G R O U P M E T A S E D I ­
M E N T S A N D THE NORTHBROOK BATHOLITH. T H I S BREAK I N PART M A Y LOCALLY REPRESENT 
A N UNCONFORMITY B E T W E E N THE M E T A S E D I M E N T S OF THE H E R M O N A N D F L I N T O N 
G R O U P S . L I N E A M E N T S T R E N D I N G NORTHEASTERLY A N D SOUTHEASTERLY ARE LIKELY CON­
T E M P O R A N E O U S W I T H TH IS STRUCTURAL BREAK. LATE-STAGE J O I N T I N G SURFACES FORM 
THREE SETS T R E N D I N G N 6 5 W , N 5 5 E A N D N 1 0 W A N D LOCALLY INTERSECT ONE ANOTHER. 

Late Precambrian 

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

H E R M O N G R O U P 

MAFIC TO INTERMEDIATE METAVOLCANICS (TUDOR FORMATION) 

T H E M A F I C TO I N T E R M E D I A T E METAVOLCANICS OUTCROP I M M E D I A T E L Y AROUND A N D 
TO THE NORTH OF THE VILLAGE OF FL INTON A N D I N THE SOUTHWEST CORNER OF THE M A P -
AREA. O N STRIKE A N D CONTINUOUS W I T H ROCKS M A P P E D TO THE NORTH B Y MOORE ( 1 9 7 6 ) 
THESE U N I T S ARE CORRELATIVE W I T H THE T U D O R F O R M A T I O N METAVOLCANICS M A P P E D B Y 
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T A B L E 2 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F T U D O R M E T A V O L C A N I C S I N T H E K A L A D A R A R E A . 

SAMPLE M640-1 M801-1 M475-2 M770-2 M661-1 M835-3 M478-2 M800-1 M552-2 

HORNBLENDE 92.0 87 .0 77.7 63.0 79.3 63.0 
ANTHOPHYLLITE 93.0 
TALC 78.3 5.0 
PLAGIOCLASE 6.0 7.3 19.3 1.3 23.3 6.3 34.0 

AN CONTENT U U 50-55 CO
 

30 -35 

CO U 
BIOTITE 33.7 6.3 9.7 
CALCITE1 2.3 9.2 1.3 1.3 
QUARTZ 9.0 8.0 47.3 
SCAPOLITE 4.1 
PYRITE, 2.0 4.0 7.0 4.4 7.7 3.3 3.0 0.6 
CHALCOPYRITE,± 

TITANITE 
TOTAL 100.0 100.0 100.0 99.9 100.0 100.3 99.9 100.0 99.9 

SAMPLES 
M640-1 Massive amphibolite (map-unit 1a). 3.6 km W of Northbrook. 
M801 -1 Massive amphibolite (map-unit 1 a). 2.8 km SW of Northbrook. 
M475-2 Massive amphibolite (map-unit 1 a). 1.6 km SE of Flinton. 
M770-2 Altered amphibolite (map-unit 1 e). 3.2 km WNW of Northbrook. 
M661-1 Altered amphibolite (map-unit 1e). 3.2 km N of Flinton. 
M835-3 Gneissic amphibolite (map-unit 1d). 5.2 km SW of Flinton. 
M478-2 Gneissic amphibolite (map-unit 1d). 1.6 km ENE of Flinton. 
M800-1 Gneissic amphibolite (map-unit 1d). 2.8 km SW of Northbrook. 
M552-2 Altered ultramafic metavolcanics (map-unit 1 j). 7.6 km WSW of Kaladar. 

1May be magnesite in part. 
U—Untwinned. 
S—Sericitized. 



L u m b e r s (1967 , 1969) to t h e w e s t o f t h e m a p - a r e a a n d a r e t h e o ldes t rocks i n 
t h e m a p - a r e a . T h u s t h e E l z e v i r B a t h o l i t h is bo rde red a l m o s t c o m p l e t e l y b y t h e 
T u d o r F o r m a t i o n . 

T h e m e t a v o l c a n i c s i n t h e m a p - a r e a a re composed a l m o s t e n t i r e l y o f mas ­
s i ve , f i ne g r a i n e d , ( less t h a n 0.5 m m ) , e q u i g r a n u l a r a m p h i b o l i t e ( m a p - u n i t l a ) . 
I n t h e f i e l d these rocks w e a t h e r d a r k to m e d i u m g r e e n a n d i n p laces c o n t a i n m i ­
n o r c h l o r i t e a n d b i o t i t e . T h e m e t a v o l c a n i c s a re i n t e n s e l y d e f o r m e d , e x h i b i t i n g 
t w o h i g h a n g l e p e n e t r a t i n g c leavages w h i c h i n t e r s e c t a t a p p r o x i m a t e l y 35 de­
grees. I n t h i n sec t ion these rocks a re seen to be g r a n o b l a s t i c a n d composed 
m a i n l y o f a n h e d r a l t o s u b h e d r a l h o r n b l e n d e g r a i n s w h i c h l o c a l l y d i s p l a y t w o S 
d i r e c t i o n s i n c l i n e d 30-35 degrees to one a n o t h e r , i n d i c a t i v e o f t h e p e n e t r a t i n g 
c leavages . A n h e d r a l to s u b h e d r a l q u a r t z a n d p lag ioc lase ( se r i c i t i zed , u n t w i n -
ned) a r e t h e m i n o r phases. T h e p r i m a r y opaques a re p y r i t e a n d assoc ia ted m i ­
n o r c h a l c o p y r i t e ( T a b l e 2). H i g h l y d e f o r m e d p i l l o w s (Pho to 1) w e r e occas iona l l y 
obse rved i n t h i s u n i t . P i l l o w se lvages a re p a r t i a l l y p r e s e r v e d b u t t h e p i l l o w s 
h a v e been flattened t o such a degree t h a t t o p d e t e r m i n a t i o n s a re i n c o n c l u s i v e . 
T h i n l y bedded c h e r t l a y e r s a re f o u n d i n u n i t l a n e a r t h e E l z e v i r B a t h o l i t h b u t 
c h e r t i s n o t w i d e s p r e a d i n occur rence . 

L o c a l l y t h e a m p h i b o l i t e c o n t a i n s c a r b o n a t e ( m a p - u n i t l c ) , u s u a l l y less 
t h a n 10 pe rcen t . W h e r e i d e n t i f i e d t h e c a r b o n a t e is ca l c i t e a n d i t occurs as s m a l l 

O G S 1 0 338 

Photo 1-Deformed pillows in the Tudor metavolcanics (map-unit 1 b) south of Flinton. The top directions 
are inconclusive. Pencil is 7.5 cm long. 
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Kaladar Area 

n o d u l e s a n d lenses (2 t o 10 cm) w h i c h a re l oca ted a l o n g c leavage f r a c t u r e s i n 
t h e r o c k b u t a re r a r e i n occur rence . C a l c i t e c a n a lso be f o u n d filling s m a l l pores 
o r r e l i c t ves ic les . I n g e n e r a l t h e ca l c i t e t e n d s t o be a secondary space f i l l i n g . 
Assoc ia ted w i t h these c a r b o n a t e - b e a r i n g u n i t s i s a l t e r e d a m p h i b o l i t e i n w h i c h 
m o s t o f t h e a m p h i b o l e is a l t e r e d t o t a l c . T h e a l t e r e d a m p h i b o l i t e c o n t a i n s m i ­
n o r c a r b o n a t e w h i c h f o r m e d as a n a l t e r a t i o n p r o d u c t o f t h e a m p h i b o l e a n d m a y 
be m a g n e s i t e (Tab le 2). T h e a l t e r e d r o c k s a re g e n e r a l l y m e d i u m g r a i n e d (0.5-
2.0 m m ) . 

M i caceous v a r i e t i e s o f a m p h i b o l i t e s ( m a p - u n i t s l q , l r ) a r e p r o m i n e n t a l o n g 
t h e con tac t w i t h t h e E l z e v i r B a t h o l i t h . T h e d o m i n a n t m icaceous m i n e r a l i s 
b i o t i t e b u t c h l o r i t e ( m a p - u n i t l r ) i s f o u n d as w e l l . T h e d o m i n a n t c l eavage i n t h e 
rocks o f t h i s con tac t zone is e s s e n t i a l l y p a r a l l e l t o t h e con tac t w i t h t h e E l z e v i r 
B a t h o l i t h , a n d t h e m icaceous m i n e r a l s a re f o u n d w i t h i n t h e c leavage p l anes . 
T h e t w o i n t e r s e c t i n g c leavages observed e l sewhe re i n t h e m e t a v o l c a n i c s a r e 
n o t f o u n d i n t h i s zone. I n ou t c rops o f a m p h i b o l i t e ( l a a n d l c ) close t o t h e con tac t 
w i t h t h e E l z e v i r B a t h o l i t h a re c o n t a m i n a t e d i n t r u s i v e phases i n w h i c h b i o t i t e , 
q u a r t z a n d ca l c i t e a re t h e d o m i n a n t assemb lages ( T a b l e 2). P lag ioc lase i n these 
rocks is t o t a l l y s e r i c i t i z e d a n d scapo l i t e h a s f o r m e d a t i t s expense. 

Gne iss ic a m p h i b o l i t e s ( m a p - u n i t I d ) a r e n o t u n c o m m o n m e m b e r s o f t h e 
T u d o r F o r m a t i o n i n t h e m a p - a r e a . These r o c k s a r e o f t e n i n t e r l a y e r e d w i t h a m -

F 

WEIGHT PERCENT 
SMC 14471 

Figure 2-AFM plot (Irvine and Baragar 1971) of the Tudor metavolcanics (map-unit 1), indicating the 
tholeiitic nature of these rocks. 
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Figure 3-Total alkalies vs. silica plot (Irvine and Baragar 1971) for the Tudor metavolcanics, illustrating 
the tholeiitic trend. 

PHIBOLITE ( U N I T L A ) A N D ARE GENERALLY FINE G R A I N E D (LESS T H A N 1 . 0 M M ) . T H E S E 
ROCKS H A V E A LOWER COLOUR I N D E X T H A N M A P - U N I T L A A N D A GRANOBLASTIC E Q U I G R A N -
ULAR GNEISSIC TEXTURE. T H E M A I N M I N E R A L P H A S E S ARE HORNBLENDE, PLAGIOCLASE 
( U N T W I N N E D PLUS M I N O R OLIGOCLASE) A N D BIOTITE ( T A B L E 2 ) . T H E HORNBLENDE A N D 
BIOTITE DEFINE T H E GNEISSOSITY B U T BIOTITE TENDS TO CUT T H E HORNBLENDE GRAINS. 
H O R N B L E N D E G R A I N S ARE MOSTLY POIKILOBLASTIC. SPATIALLY T H I S U N I T I S M A I N L Y 
FOUND NEAR T H E CONTACT W I T H T H E F L I N T O N G R O U P M E T A S E D I M E N T S . ALSO T H I S U N I T 
LOCALLY OCCURS AS D I S C O N T I N U O U S LENSES OR SLICES I N T H E C O N T A M I N A T E D M A F I C I N T R U ­
S IVE ROCKS ( M A P - U N I T 6 ) NEAR T H E CONTACT W I T H T H E F L I N T O N G R O U P . 

LOCALLY DEVELOPED I S A M E D I U M G R A I N E D ( 1 - 5 M M ) ACICULAR A M P H I B O L I T E ( U N I T 
L H ) . T H E ACICULAR G R A I N S ARE HORNBLENDE SET I N A M A T R I X OF PLAGIOCLASE W H I C H 
COMPOSITIONALLY I S S I M I L A R TO M A P - U N I T I D B U T LACKS T H E PREFERRED ORIENTATION OF 
HORNBLENDE GRAINS. 

S M A L L SLICES A N D W E D G E S OF ULTRAMAFIC ROCK ( M A P - U N I T LJ) ARE OF RARE OCCUR­
RENCE A N D FOUND AT T H E M A R G I N S OF T H E NORTHBROOK BATHOLITH NEAR ITS CONTACT 
W I T H T H E F L I N T O N G R O U P A N D TO A LESSER EXTENT I N T H E C O N T A M I N A T E D M A F I C I N T R U ­
S IVE ROCKS ( U N I T 6 ) . T H E S E SLICES PARALLEL T H E I N T R U S I V E CONTACTS B U T ARE DISCONTI­
N U O U S ALONG STRIKE. T H E ULTRAMAFIC ROCKS DO NOT CUT T H E METAVOLCANICS A N D ARE 
CORRELATED B Y T H E AUTHOR W I T H T H E METAVOLCANICS. T H I S ROCK I S M E D I U M G R A I N E D 
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T A B L E 3 — C H E M I C A L A N A L Y S E S O F T U D O R M E T A V O L C A N I C S I N T H E K A L A D A R A R E A . 

MAJOR 
ELEMENT 
OXIDES 

W E I G H T PERCENT 

SAMPLE NO. 

S I 0 2 

AL 2 0 3 

F E 2 0 3 

FEO 
MGO 
CAO 
N A 2 0 
K 2 0 
H 2 0 4 

H 2 0 -
C 0 2 

T I 0 2 

P 2 0 5 

S 

MNO 

TOTAL 

M778-1 M611-1 M613-1 M615-1 M785-1 M695-1 M707-1 M616-1 M709-1 M633-1 M619-1 M620-1 M617-1 

44.2 5 0 2 50.8 50.6 51.3 47.3 49,4 49.1 5 0 5 5 0 0 49.5 49.2 48.8 
1 3 7 14.5 13.6 1 3 6 1 3 8 14.2 13.1 14.9 17.0 17.7 1 3 8 14 0 14.7 

1.90 1.10 1.00 2 0 0 1.50 1.40 2 3 0 1.20 3 .11 1.00 2 1 0 2 .20 1.80 
9 .23 9 .23 10.9 1 2 7 9 8 1 9 72 12.3 10.6 8 8 1 5.07 1 0 6 10.9 12.1 
5.61 9 57 6.61 6.61 8 0 0 11.4 6.51 8.25 5 3 8 9 .32 8.33 7.80 7.75 

16.2 1 0 7 8 .90 8.32 9.36 11.0 8.97 10.2 7 . 1 9 1 2 9 9.44 9 .70 8.78 
1.65 2 0 5 3.29 2 .29 3.40 2.06 2.65 2.75 4.48 1.97 2 14 2 .70 2 . 1 4 
0 3 8 0.28 0 0 8 0 1 9 0 1 3 0 1 6 0 . 1 7 0 0 8 0 .14 0.56 0 1 6 0 2 1 0 . 1 6 
0.45 0.45 0.69 0.54 0 3 2 0 8 2 0 6 8 0.75 0 5 3 0.85 0.83 0.58 1.04 
0.35 0 2 7 0.25 0.27 0.46 0 1 2 0 1 5 0 1 9 0 5 5 0 0 9 0 . 1 7 0 . 1 7 0.21 
2.74 0.26 2.04 0.22 0.20 0 . 1 5 0.35 0.38 0 . 1 6 0 6 5 0 3 8 0.20 0.40 
1 85 0 6 9 1 1 2 1.83 1.14 0.78 2 . 1 3 1.14 1.56 0.22 1.05 1.33 1.32 
0 . 1 5 0 .07 0 . 1 0 0 . 1 5 0 . 1 0 0.08 0 . 1 9 0 . 1 0 0 .14 0 0 5 0 . 1 0 0 . 1 0 0 . 1 2 
0 0 2 0 0 2 0 05 0 3 3 0.01 0.04 0 0 3 0 0 7 0.02 
0 1 8 0 1 7 0 2 2 0 2 2 0 2 0 0 . 1 8 0.25 0.20 0 . 1 5 0 . 1 2 0 .20 0.22 0 .20 

9 8 6 9 9 5 9 9 6 99.6 99.7 99.4 9 9 5 99.8 99.7 100.5 98.8 9 9 4 99.5 



TRACE 
ELEMENTS PPM 

Ba 50 50 40 40 20 50 30 30 50 80 40 60 30 
Co 44 56 46 44 51 49 49 45 36 40 50 51 44 
Cr 105 417 138 104 329 480 100 298 70 440 243 74 201 
Cu 33 30 49 52 6 140 135 112 88 112 48 50 28 
Li 10 9 8 10 8 12 14 CD

 

9 CO
 

11 12 12 
NI 62 94 58 39 90 212 46 85 20 117 69 48 70 
Pb 23 16 13 11 11 20 37 11 10 10 18 10 16 
Rb 10 10 10 10 10 10 10 10 10 20 10 10 10 
Zn 106 60 113 131 90 96 149 115 105 40 120 120 148 

SAMPLES 
M778-1 Massive amphibolite (map-unit 1a) 

Massive amphibolite (map-unit 1a) 
Massive amphibolite (map-unit 1a) 
Massive amphibolite (map-unit 1a) 
Massive amphibolite (map-unit 1a) 
Massive amphibolite (map-unit 1a) 

M611-1 
M613-1 
M615-1 
M785-1 
M695-1 
M707-1 
M616-1 
M709 1 
M633-1 
M619-1 
M620-1 
M617-1 

2 0 km NW of Flinton 
. 2 3 km WSW of Northbrook. 
. 3 2 km WSW of Northbrook. 
. 2.9 km SW of Northbrook. 
. 1.2 km SE of Flinton. 
. 1 2 km NE of Flinton 

Pillowed massive amphibolite (map-unit 1 b). 1.2 km S of Flinton. 
Carbonate-talc-bearing amphibolite (map-unit 1c). 3 0 km SW of Northbrook. 
Carbonate-talc-bearing amphibolite (map-unit 1c). 1 6 km S of Flinton. 
Carbonate-talc-bearing amphibolite (map-unit 1c) 3.2 km NW of Flinton. 
Plagioclase-hornblende gneiss (map-unit 1d) 2 6 km SW of Northbrook. 
Plagioclase-hornblende gneiss (map-unit 1d). 2.7 km SW of Northbrook 
Amphibolite with acicular hornblende (map-unit 1 h). 3.1 km SW of Northbrook 

Analyses by Geoscience Laboratories, Ontario Geological Survey, Toronto. 



Kaladar Area 

(less t h a n 5 m m ) conta in ing rosettes of anthophyl l i te and talc (Table 2) . T h i s 
u n i t is a n a l tered u l t ramaf ic rock, and m a y represent one of the oldest members 
of the Tudor F o r m a t i o n i n the map-area . 

In te rmed ia te metavolcanics of the Tudor format ion are r a r e l y found i n the 
map-area . W h e r e they do occur they are interbedded w i t h more mafic m e m ­
bers. T h e in te rmedia te un i ts are composed of m e d i u m - and f ine-grained equi -
g r a n u l a r f ragments (map-uni ts l e , l g ) and w e a t h e r grey to l ight green. T h e 
f ragments are composed of quar tz , plagioclase and hornblende. These rocks 
locally contain siliceous nodules (2-5 cm) (map-un i t l k ) w h i c h are abundant 
w h e n they occur. A l t h o u g h deformed the nodules or f ragments do not appear to 
be rounded suggesting they are possibly pyroclastic l ap i l l i to bomb-sized ejecta. 

Tab le 3 shows the chemical composition of a sample suite f rom the metavo l ­
canics i n the map-area . Samples for th is study were t a k e n across st r ike f rom 
the E lzev i r B a t h o l i t h to the F l i n t o n Group nor th of F l i n t o n . T h e analyses have 
been plotted on several geochemical v a r i a t i o n d iagrams (F igures 2 , 3 , 4 , 5 ) . F i g ­
ure 2 is a n A F M plot ( I rv ine and B a r a g a r 1971) w h i c h clear ly shows the suite to 
fa l l i n the tholei i t ic field. I n F igure 3 the ( N a 2 0 + K 2 0 ) vs. S i 0 2 plot indicates 
t h a t a l l samples but one fa l l i n the subalka l ine field ( I r v ine and B a r a g a r 1971) . 
F igure 4, the S i 0 2 vs. F e O / M g O plot (M iyash i ro 1974) , shows a somewhat 
wider scatter but the ma jor i ty of the rocks plot i n the thole i i t ic field. F igure 5, 
the F e O vs. F e O / M g O plot (M iyash i ro 1974) confirms th is d is t r ibut ion as w e l l . 

• Massive Amphibolite {1 a) 

* Pillowed Amphibolite (lb) 

O Carbonate-Talc bearing Amphibolite (1c) 

• Gneissic and Acicular Amphibolite (7 d and 1 h) 

1 0 2 0 3 0 

FeO/MgO Weight Percent 

4 0 

Figure 4-FeO/MgO vs. Si0 2 plot (Miyashiro 1974) for the Tudor metavolcanics displaying the predomi­
nantly tholeiitic distribution of this unit. 
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These plots indicate t h a t the Tudor metavolcanics i n the map-area are thole i ­
i t ic i n composition. T h e analyses (Table 3) indicate t h a t these metavolcanics 
contain less t h a n 0.6 percent K 2 0 . W h e n compared w i t h the data for s imi l ia r 
rocks on st r ike to the n o r t h ( B r o w n e t a l . 1975) the metavolcanics i n the map-
area closely resemble the thole i i t ic members classified as the lower pa r t of the 
succession. T h e h igher , ca lc-a lkal ine port ion of the sequence reported to the 
n o r t h (Brown e t a l . 1975) is not present i n the map-area . 

A l t h o u g h these rocks are metamorphosed there is l i t t le evidence of intense 
a l te ra t ion . T h e F e 2 0 3 - T i 0 2 test for severe a l te ra t ion of volcanic rocks ( I rv ine 
and B a r a g a r 1971) was appl ied to th is suite and showed t h a t no members of the 
sample populat ion indicated severe a l te ra t ion . T h i s is borne out i n t h i n section 
as w e l l since the only a l te ra t ion found is i n the carbonate-bear ing amphibol i tes 
w h i c h locally have m u c h ta lc fo rming a t the expense of amphibole ( t remol i te) . 
A sample ( M 6 3 3 - 1 ) f rom th is u n i t shows th is chemical ly as w e l l . T h i s rock fal ls 
w e l l into the calc-a lka l ine field i n a l l plots (F igures 2-5) T h i s is chiefly due to a 
re la t ive increase i n M g O w i t h respect to F e O as w e l l as N a 2 0 and K 2 0 w i t h re­
spect to S i 0 2 . As a group the carbonate-bear ing amphibol i tes have a n average 
C u concentrat ion of 104 p p m which is two to three t imes as m u c h as any other 
group. 

1 5 - I 

^ 1 0 
C 

d n 

• Massive Amphibolite (la) 

« Pillowed Amphibolite (lb) 

O Carbonate- Talc bearing Amphibolite (1 c) 

D Gneissic and Acicular Amphibolite (Id and Ih) 

THOLEI IT IC 

C A L C - A L K A L I N E 

1.0 2.0 3.0 

FeO/MgO WEIGHT PERCENT 

Figure 5-FeO vs. FeO/MgO plot (Miyashiro 1974) for the Tudor metavolcanics showing the tholeiitic 
composition of these units. 
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ALUMINOUS SCHIST 

Rocks o f t h i s u n i t a re n o t c o m m o n l y f o u n d i n t h e m a p - a r e a , o n l y o c c u r r i n g 
s o u t h o f a n d p a r a l l e l t o t h e F l i n t o n G r o u p c o n g l o m e r a t i c u n i t s w h i c h c u t H i g h ­
w a y 4 1 , 3 k m n o r t h o f t h e v i l l a g e o f K a l a d a r . T h e p r i m e a l u m i n a b e a r i n g m i n ­
e r a l is m u s c o v i t e a n d t h e t w o rock - t ypes f o u n d a re q u a r t z - m u s c o v i t e sch is t 
( m a p - u n i t 2a) a n d g a r n e t - q u a r t z - m u s c o v i t e sch is t ( m a p - u n i t 2b) . T h e u n i t is 
p o o r l y exposed a n d h i g h l y sheared . M a p - u n i t 2a is f i ne g r a i n e d ( less t h a n 0.5 
m m ) s i l v e r - g r e y w e a t h e r i n g w i t h a we l l ^deve loped sch i s tos i t y . T h e d o m i n a n t 
m i n e r a l phases a re m u s c o v i t e , q u a r t z a n d b i o t i t e w i t h m i n o r phases o f p lag ioc -
lase ( u n t w i n n e d ) , o r t hoc lase , ep ido te , h e m a t i t e a n d m a g n e t i t e (Tab le 4) . T h e 
m u s c o v i t e w r a p s a r o u n d a n h e d r a l q u a r t z g r a i n s w h i c h a re e l o n g a t e d p a r a l l e l 
t o t h e l o n g ax i s o f t h e m u s c o v i t e g r a i n s . I n t e r f a c e s b e t w e e n q u a r t z g r a i n s show 
w e l l deve loped m o r t a r t e x t u r e s w i t h r e c r y s t a l l i z a t i o n o f t h e q u a r t z g r a i n s . 
B i o t i t e is f o u n d a l o n g t h e m u s c o v i t e c leavage t races a n d is d e f o r m e d w i t h t h e 
m u s c o v i t e . I n h a n d spec imen t h e m u s c o v i t e is p r e f e r e n t i a l l y w e a t h e r e d r e l a ­
t i v e to t h e q u a r t z r e s u l t i n g i n a p p a r e n t q u a r t z r i c h zones w h i c h s t a n d o u t i n re ­
l ie f . 

T h e g a r n e t - b e a r i n g q u a r t z - m u s c o v i t e sch is t is e s s e n t i a l l y t h e same rock 
b u t c o n t a i n s m o r e p lag ioc lase ( h i g h l y se r i c i t i zed ) p l u s a l m a n d i n e g a r n e t p o i k i -
l ob las ts (Tab le 4). T h e p o i k i l o b l a s t s o f g a r n e t a re r i d d l e d w i t h q u a r t z i n c l u ­
s ions w h i c h f o r m p a r a l l e l t r a i n s i n c l i n e d to t h e e x i s t i n g sch i s t os i t y , i n d i c a t i n g 
t h a t t h e g a r n e t s h a v e been r o t a t e d . M i n o r a m o u n t s o f c o r d i e r i t e , a l t e r e d to se r i -
c i te w r a p p e d by t h e m u s c o v i t e , a re poss ib l y o f t h e same r e l a t i v e age as t h e gar ­
ne t p o i k i l o b l a s t s . 

TABLE 4 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F A L U M I N O U S S C H I S T S I N T H E 
K A L A D A R A R E A . 

M 4 3 3 - 2 M 4 3 4 - 1 

MUSCOVITE 4 2 3 4 2 3 
BIOTITE 8 . 7 4 . 3 
QUARTZ 3 7 . 0 1 9 3 
PLAGIOCLASE 2 . 7 1 0 . 2 
ORTHOCLASE 3 . 3 3 . 0 
ALMANDINE GARNET 1 8 0 
EPIDOTE 1.3 0 . 6 
CORDIERITE 0 . 6 
RUTILE 1.0 
MAGNETITE + HEMATITE 4 . 7 0 . 6 
T O T A L 1 0 0 . 0 9 9 . 9 

SAMPLES 
M433-2 Quartz-muscovite schist (map-unit 2a) 2.8 km N of Kaladar. 
M434-1 Garnet-quartz-muscovite schist (map-unit 2b). 1.7 km NW of Kaladar 
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CLASTIC SILICEOUS GNEISS 

C las t i c s i l i ceous gne iss ( m a p - u n i t 3) ou tc rops i n t w o m a i n zones i n t h e m a p -
a rea , 2.5 k m n o r t h o f K a l a d a r , a n d b e t w e e n L i n g h a m L a k e s a n d O t t e r C r e e k 
L a k e s . O t h e r u n i t s a re i n t e r l a y e r e d w i t h i n a m p h i b o l e - r i c h gne iss ( m a p - u n i t 5). 
These u n i t s show p r o m i n e n t c o n t i n u o u s 1 to 2 c m t h i c k l a y e r i n g denned b y t h e 
z o n i n g o f m icaceous a n d q u a r t z o f e l d s p a t h i c compos i t i ons (and occas iona l l y 
m a g n e t i t e ) . T h i s c o m p o s i t i o n a l l a y e r i n g is c o n t i n u o u s a l o n g s t r i k e for severa l 
k i l o m e t r e s a n d can be t r a c e d a r o u n d m i n o r fo lds. Ev i dence for these u n i t s be­
i n g s e d i m e n t a r y i n o r i g i n i n c l ude : 1) t h e r e p e t i t i o n o f l a y e r s across s t r i k e ; 2) 
t h e c o n t i n u i t y a l o n g s t r i k e o f m i n e r a l z o n a t i o n ; 3) t h e p a r a l l e l b a n d i n g o f b o t h 
micaceous (muscov i t e a n d b i o t i t e ) a n d non -m icaceous ( f i ne l y d i s s e m i n a t e d 
m a g n e t i t e ) m i n e r a l s ; 4) t h e a p p a r e n t loca l fac ies changes f r o m b i o t i t i c s i l i ceous 
to mo re q u a r t z o f e l d s p a t h i c compos i t i ons a l o n g s t r i k e ; a n d 5) t h e c o n t i n u i t y o f 
l aye rs abou t m i n o r fo lds. T h e p r i m a r y b e d d i n g (SO) is p a r a l l e l to a n d p r e s e n t l y 
de f ined by t h e f o l i a t i on -gne i ssos i t y ( S I ) sur faces. M o s t m ic roscop ic p r i m a r y 
m e t a s e d i m e n t a r y s t r u c t u r e s h a v e been o b l i t e r a t e d b y r e c r y s t a l l i z a t i o n . 

M a p - u n i t 3a is fine-grained (less t h a n 0.5 m m ) v e r y w h i t e w e a t h e r i n g mas ­
s ive leucocra t i c q u a r t z o f e l d s p a t h i c gne iss . D u e to t h e fine-grained n a t u r e i t is 
o f ten d i f f i c u l t to detect a n y l a y e r i n g except on close e x a m i n a t i o n o f t h e w e a t h ­
e red sur face w h i c h revea ls fine l a m i n a t i o n s (less t h a n 0.5 cm) . I n h a n d speci­
m e n d i s s e m i n a t e d m a g n e t i t e o f t en is f o u n d i n these l a m i n a t i o n s . I n t h e field 
t h i s rock l oca l l y resembles u n i t 7a. T h e d o m i n a n t m i n e r a l phases p resen t i n 
these u n i t s a re q u a r t z , p lag ioc lase (andes ine , h i g h l y se r i c i t i zed ) , m i c r o c l i n e , or-
thoc lase , m u s c o v i t e a n d b i o t i t e . M i n o r phases i n c l u d e a l m a n d i n e g a r n e t , m a g ­
n e t i t e a n d r a r e ep ido te (Tab le 5). T e x t u r a l l y these rocks a re g r a n o b l a s t i c to 
g r a n o b l a s t i c p o l y g o n a l . T h e l a y e r i n g is de f ined b y b i o t i t e a n d w e a k l y so b y 
q u a r t z a n d fe ldspar . M u s c o v i t e g r a i n s a re u s u a l l y o r i e n t e d a t h i g h ang les to 
t h e b i o t i t e a n d c o n t a i n q u a r t z i n c l u s i o n s as w e l l as some w e l l deve loped v e r m i ­
f o r m t e x t u r e s . I n samp le M 1 0 1 - 1 t h e m u s c o v i t e f o r m s m e d i u m g r a i n e d (1.0-5.0 
m m ) p o i k i l o b l a s t s . I n these rocks m u s c o v i t e t e n d s to pos tda te t h e b i o t i t e , a n d 
b i o t i t e g r a i n s a re s l i g h t l y c h l o r i t i z e d . T h e fine-grained a n d t h i n l y l a m i n a t e d 
n a t u r e o f t h i s u n i t i m p l i e s t h a t t h i s r ock t y p e m a y i n p a r t be d e r i v e d f r o m a v o l -
canogen ic sed imen t . Spec i f i ca l l y i t cou ld rep resen t r e c r y s t a l l i z e d v a r i e t i e s o f 
andes i t i c (M101 -1 ) a n d r h y o l i t i c - r h y o d a c i t i c ( M 0 5 1 - 1 a n d M 1 5 1 - 1 ) t u f f s . 

M a p - u n i t 3b is fine- to m e d i u m - g r a i n e d (0.2-1.0 m m ) , w e l l l a y e r e d , w h i t -
i s h - b r o w n - b u f f , l oca l l y r u s t y ( b i o t i t e w e a t h e r i n g ) q u a r t z o f e l d s p a t h i c gne iss . 
T h e m a i n d i f fe rences b e t w e e n t h i s u n i t a n d m a p - u n i t 3a a re t h e scale o f l aye r ­
i n g w h i c h i n t h i s case is 1.0-2.0 c m t h i c k a n d t h u s o f a b e d d i n g scale, t h e w h i t -
i s h - b r o w n - b u f f w e a t h e r i n g , t h e s o m e w h a t l a r g e r ( a l t h o u g h v a r i a b l e ) g r a i n size 
a n d t h e presence o f m o r e v i s i b l e m u s c o v i t e (1.0 m m or more ) t h r o u g h o u t t h e 
u n i t . T a b l e 5 i nd i ca tes t h e m a i n m i n e r a l phases p resen t a re q u a r t z , p lag ioc lase 
(andes ine , s l i g h t l y saussu r i t i zed ) , m i c r o c l i n e , m u s c o v i t e a n d b i o t i t e w i t h m i ­
no r phases o f ca l c i t e , c h l o r i t e , ep ido te a n d m a g n e t i t e p l u s z i r con . T h e c h l o r i t e is 
f o u n d as a n a l t e r a t i o n p roduc t o f b i o t i t e . M u s c o v i t e is g e n e r a l l y less t h a n 1.0 
m m i n g r a i n size a n d occurs s y m p a t h e t i c a l l y w i t h t h e b i o t i t e u s u a l l y a l o n g t h e 
b i o t i t e c leavage t races , or as a second t y p e o f occur rence , i t is f o u n d as d isc re te 
flakes and /o r r a d i a t i n g needles r a n g i n g f r o m 1.0 to 1.5 m m i n size. T h i s i n d i ­
cates poss ib ly t w o phases o f m u s c o v i t e g e n e r a t i o n b o t h w h i c h m a y pos tda te 
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T A B L E 5 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F T H E C L A S T I C S I L I C E O U S G N E I S S E S I N T H E K A L A D A R A R E A . 

M 0 5 1 - 1 M 1 0 1 - 1 M 1 5 1 - 1 M 3 9 9 - 1 * M 4 2 6 - 1 * M 1 0 9 - 1 M 1 2 0 - 2 M 4 0 4 - 1 M 1 0 3 - 1 M 1 6 0 - 1 M 0 2 1 - 1 M 0 3 6 - 1 M 1 4 2 - 1 

QUARTZ 2 8 4 2 0 8 3 6 . 7 2 8 . 7 4 8 . 3 2 3 . 7 2 3 8 8 3 4 2 0 2 2 0 4 7 . 5 5 2 . 1 5 3 . 1 
PLAGIOCLASE 2 2 . 7 5 0 4 2 8 5 2 9 . 3 2 6 0 3 6 . 7 4 7 . 4 2 5 . 0 1 6 7 3 3 3 1 9 . 9 2 0 6 2 0 . 0 

A N CONTENT 3 0 - 3 5 CO
 CO 3 0 - 3 5 3 0 - 3 5 

CO 

CO 

CO 

CO 

CO 

CO 3 0 - 3 5 

CO 

MICROCLINE 1 2 8 2 3 . 7 4 . 7 9 3 3 . 3 
ORTHOCLASE 9 . 5 2 . 0 1 6 
MUSCOVITE 6 . 7 2 3 4 1 3 8 2 . 3 1 2 3 1 1 . 7 1 4 0 1.0 9 . 5 2 0 . 0 
BIOTITE 2 5 . 2 3 . 3 1 0 . 2 9 . 0 6 7 1 9 . 0 2 4 . 8 3 6 0 1 4 . 3 3 1 . 7 16 .1 1 4 . 8 3 . 3 
CHLORITE 1.0 
ALMANDINE GARNET 3 .8 1 0 . 6 1 0 
EPIDOTE 0 . 5 1.7 1 0 1.3 1 4 . 3 1.0 6 . 3 3 . 5 1.0 
CLINOZOISITE 1.6 
CALCITE 4 7 3 . 3 
HORNBLENDE 1 2 . 3 
MAGNETITE, PYRITE 2 . 0 1.5 1.3 1.6 7 .0 2 . 6 1.0 3 . 0 4 . 0 1.0 1.0 
T O T A L 1 0 0 . 1 9 9 . 9 1 0 0 . 2 1 0 1 . 7 1 0 0 . 6 1 0 0 . 1 9 9 . 3 1 0 0 2 1 0 0 . 3 9 9 9 1 0 0 . 2 1 0 0 . 0 9 9 . 7 

BIOTITE/MUSCOVITE > 1 < 1 < 1 > 1 < 1 > 1 > 1 > 1 1 > 1 > 1 > 1 < 1 

SAMPLES 
M051 -1 Fine-grained leucocratic quartzoteldspathic gneiss (map-unit 3a). 5 7 km ENE of Kaladar 
M101 -1 Fine-grained leucocratic quartzofeldspathic gneiss (map-unit 3a). 1.8 km NE of Kaladar 
M151-1 Fine-grained leucocratic quartzofeldspathic gneiss (map-unit 3a). 0.7 km SE of Kaladar 
M399-1 Quartzofeldspathic gneiss with muscovite (map-unit 3b) 2.7 km N of Kaladar 
M426-1 Quartzofeldspathic gneiss with muscovite (map-unit 3b) 4 2 km NE of Kaladar 
M109-1 Fine-grained biotite quartzofeldspathic paragneiss (map-unit 3c) 2 0 km ENE of Kaladar 
M120-2 Fine-grained biotite quartzofeldspathic paragneiss (map-unit 3c) 3.2 km NE of Kaladar 
M404-1 Fine-grained biotite quartzofeldspathic paragneiss (map-unit 3c) 3 4 km NE of Kaladar 
M103-1 Fine-grained biotite quartzofeldspathic paragneiss (map-unit 3c) 1 5 km ENE of Kaladar 
M160-1 Fine-grained biotite quartzofeldspathic paragneiss (map-unit 3c) 0 7 km S of Kaladar 
M021-1 Medium-grained biotite quartzofeldspathic paragneiss with garnet (map-unit 3df) 6.0 km E of Kaladar 
M036-1 Medium-grained leucocratic quartzofeldspathic paragneiss (map-unit 3e) 7 4 km ENE of Kaladar 
M142-1 Medium-grained leucocratic quartzofeldspathic paragneiss (map-unit 3e) 4 5 km ESE of Kaladar 

'Includes minor zircon 
S—Sericitized 



T H E BIOTITE GRAINS. I N T H I N SECTION M I N O R DISCRETE ZIRCONS LESS T H A N 0 . 2 M M ARE 
FOUND. TEXTURALLY T H I S U N I T I S GRANOBLASTIC W I T H A PREFERRED ORIENTATION OR LAY­
E R I N G DEFINED USUALLY B Y THE BIOTITE GRAINS. RELICT MORTAR TEXTURES ARE PRE­
SERVED I N THE QUARTZ GRAINS W H I C H H A V E B E E N RECRYSTALLIZED INTERNALLY B U T RE­
T A I N MORTAR TEXTURE BOUNDARIES. S A M P L E M 3 9 9 - 1 , HOWEVER, DISPLAYS A GRANITIC 
TO GRANOBLASTIC INTERLOCKING TEXTURE A N D I N OUTCROP I S LOCALLY INJECTED B Y COARSE­
G R A I N E D QUARTZ INTRUSIONS W H I C H PARALLEL T H E LAYERING; T H I S S A M P L E I S CONSID­
ERED TO BE A TOTALLY RECRYSTALLIZED VERSION OF U N I T 3 B . 

M A P - U N I T 3 C I S FINE-GRAINED ( 0 . 1 - 0 . 5 M M ) BIOTITE QUARTZOFELDSPATHIC PARAG­
NEISS. T H E U N I T WEATHERS W H I T I S H - G R E Y I S H - B U F F W I T H RUSTY W E A T H E R I N G OF T H E 
BIOTITE. T H E BIOTITE A N D QUARTZOFELDSPATHIC LAYERS DEFINE T H E COMPOSITIONAL LAY­
E R I N G A N D THE BIOTITE DEFINES THE PREFERRED M I N E R A L ORIENTATION. T H E LAYERING I S 
GENERALLY THICKER T H A N 1 C M A N D T H U S OF B E D D I N G SCALE. T H I S U N I T SHOWS M U C H 
REPETITION ACROSS STRIKE ON THE OUTCROP SCALE A N D CONTAINS GARNETIFEROUS HORI ­
ZONS M A N Y OF W H I C H ARE DISCONTINUOUS. S O M E ZONES T E N D TO BE M U C H RICHER I N 
QUARTZ A N D FELDSPAR T H A N I N BIOTITE, B U T BIOTITE I S USUALLY 1 0 - 3 5 PERCENT OF T H E 
ROCK. T H I S U N I T I S LOCALLY FOLDED B Y M I N O R FOLDS ( F 2 ) A N D CONTAINS M I N O R P I N C H 
A N D SWELL STRUCTURES A V E R A G I N G A P P R O X I M A T E L Y 5 0 C M B Y 1 0 C M . T A B L E 5 I N D I ­
CATES THE MODAL PROPORTION OF M I N E R A L PHASES I N T H I S U N I T W H I C H ARE PRINCIPALLY 
QUARTZ, PLAGIOCLASE (SERICIT IZED) , BIOTITE, A N D I N S O M E S A M P L E S , M U S C O V I T E . M I N O R 
K-FELDSPAR (MICROCLINE A N D ORTHOCLASE) EPIDOTE A N D M A G N E T I T E ARE GENERALLY 
PRESENT. T H E ONLY EXCEPTION I S S A M P L E M 4 0 4 - 1 W H I C H CONTAINS T H E ABOVE MAJOR 
P H A S E S PLUS HORNBLENDE A N D EPIDOTE A N D , AS M I N O R PHASES, CALCITE A N D APATITE. 
T H I S PARTICULAR ROCK I S INTERLAYERED W I T H A M P H I B O L E - R I C H GNEISS ( M A P - U N I T 5 A ) 
A N D REPRESENTS A TRANSITIONAL T Y P E B E T W E E N T H E TWO MAJOR U N I T TYPES. T E X T U R ­
ALLY U N I T 3 A I S GRANOBLASTIC TO GRANOBLASTIC POLYGONAL A N D E X H I B I T S A PREFERRED 
ORIENTATION OF T H E BIOTITE GRAINS. T H E BIOTITE I S OFTEN PALE I N COLOUR A N D ALTERED 
TO CHLORITE. M U S C O V I T E WHERE IT OCCURS I S FOUND TO B E CORRODED B Y QUARTZ B U T I S 
SELDOM V E R M I F O R M A N D OFTEN GRADES DIRECTLY INTO BIOTITE. I N T H I S M A T R I X M I N O R 
SPINEL A N D APATITE ARE PRESENT. I N S A M P L E M 4 0 4 - 1 A P R O M I N E N T ORIENTATION A N D 
A N OBVIOUS SECOND PREFERRED ORIENTATION AT 3 0 DEGREES TO T H E FIRST I S DEFINED B Y 
T H E BIOTITE GRAINS. T H I S S A M P L E CONTAINS ANHEDRAL TO SUBHEDRAL HORNBLENDE 
W H I C H I S H I G H L Y ALTERED TO CHLORITE. E P I D O T E I N T H I S ROCK I S CORRODED B Y QUARTZ 
A N D I S ANHEDRAL, OFTEN CUTTING THE BIOTITE GRAINS OF T H E D O M I N A N T PREFERRED OR­
IENTATION. S A M P L E M 1 6 0 - 1 CONTAINS M U C H EPIDOTE AS H I G H L Y FRACTURED POIKILOB­
LASTS W H I C H ARE ALTERED TO M A G N E T I T E A N D CONTAIN QUARTZ INCLUSIONS. B IOT ITE 
GRAINS H A V E A VERY P R O M I N E N T PREFERRED ORIENTATION A N D W R A P AROUND THE E P I ­
DOTE GRAINS SUGGESTING THAT T H E EPIDOTE GRAINS ARE OLDER T H A N T H E BIOTITE DEVEL­
O P M E N T . 

M A P - U N I T 3 D I S VERY S I M I L A R TO M A P - U N I T 3 C B U T I S GENERALLY M E D I U M 
G R A I N E D ( 0 . 5 - 2 . 0 M M ) A N D CONTAINS LITTLE I F A N Y M U S C O V I T E . LOCALLY T H I S U N I T I S 
GARNETIFEROUS ( M A P - U N I T 3F ) A N D THE GARNETS ARE M O R E C O M M O N I N THESE M E ­
D I U M - G R A I N E D U N I T S T H A N I N M A P - U N I T 3 C . T H E S A M P L E T H I N SECTIONED CONTAINS 
QUARTZ, PLAGIOCLASE ( H E A V I L Y SERICITIZED) , BIOTITE A N D A L M A N D I N E GARNET. M I N O R 
EPIDOTE, ORTHOCLASE A N D OPAQUES ARE PRESENT (SEE T A B L E 4 ) . T H I S SECTION DISPLAYS 
A GRANOBLASTIC POLYGONAL TEXTURE W I T H LARGE ( 1 5 - 2 0 M M ) POIKILOBLASTS OF A L M A N ­
D I N E GARNET W R A P P E D B Y BIOTITE W H I C H I S THE D O M I N A N T C O M P O N E N T D E F I N I N G T H E 
GNEISSIC LAYERING. T H E INCLUSIONS I N THE GARNET ARE MOSTLY QUARTZ A N D OPAQUES 
W I T H NO OBVIOUS I N D I C A T I O N OF ROTATION, ALTHOUGH SMALL (LESS T H A N 0 . 5 M M ) BRO-
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ken garnets occur throughout the t h i n section. T h i s u n i t a long w i t h 3c occa­
sional ly displays quar tz rodding in the fold noses of m inor (F2) folds. 

M a p - u n i t 3e is med ium-gra ined leucocratic quartzofeldspathic paragneiss 
wh ich weathers a dist inct ive p ink -wh i te . I t is more quar tz - r ich t h a n any of the 
above uni ts and is moderate ly we l l layered on the 1 cm scale. Pr inc ipa l m i n e r a l 
phases in this u n i t are quar tz and plagioclase (andesine, h igh ly sericit ized). 
M i n o r phases are muscovite, biot i te , garnet , epidote and opaque minera ls . Tex-
t u r a l l y , th is un i t is granoblastic w i t h biot i te w e a k l y denn ing the gneissosity. 
Muscovite is often ragged and large (1.0 m m ) w i t h quar tz inclusions. T h e biot­
ite is chlori t ized. S m a l l rel ict poiki loblasts of garnet are h igh ly f ractured and 
a l tered to epidote. Th is un i t represents a metamorphosed feldspathic wacke 
wh i le a l l the previous metased imentary uni ts are most l i ke ly metamorphosed 
arkosic wacke. T h e 3e u n i t is l im i ted in occurrence to the southeasterly region 
between L i n g h a m Lakes and Ot te r Creek Lakes and m a y represent a local fa­
cies change. 

F igure 6 displays the petrographic analyses of m a p - u n i t 3 in te rms of the 

Q U A R T Z 

* OuarU-muscovite schist (2a) 

A Quartz-muscovite-garnet schist (2b) 

O Quartzofeldspathic gneiss (3a) 

* Medium-grained muscovite variety of 
3a (3b) 

Biotite-quartzofeldspathic paragneiss 
(3c) 

• Garnetiferous variety of 3c (3d) 

• Medium-grained leucocratic 
quartzofeldspathic paragneiss (3e) 

P L A G I O C L A S E K-FELDSPAR 

SMC 1447B 

Figure 6-Distribution of the clastic siliceous gneisses and aluminous schists in terms of modal quartz, 
plagioclase and K-feldspar recalculated to 100 percent. The ternary minimum from 4 to 10 
Kbar (Luth et al. 1964) is shown. 
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V O L U M E PERCENT OF QUARTZ, PLAGIOCLASE A N D POTASSIC FELDSPAR RECALCULATED TO 1 0 0 
PERCENT. T H E M O D E S OF M A P - U N I T S 2 A A N D 2 B H A V E ALSO B E E N PLOTTED FOR C O M P A R I ­
SON A N D THE TREND OF THE TERNARY M I N I M U M OF THE GRANITE S Y S T E M FROM 4 TO 1 0 
KBARS ( L U T H et al. 1 9 6 4 ) HAS B E E N INCLUDED. T H E B E H A V I O U R OF THE ROCKS I N T H I S 
S Y S T E M I S INTERESTING. F I E L D 1 I S ESSENTIALLY ONLY M A P - U N I T 3 C W H I C H CONTAINS 
BIOTITE GREATER T H A N 1 8 PERCENT A N D A B IOT ITE-MUSCOVITE RATIO M U C H GREATER T H A N 
1 . T H E EXCEPTION TO T H I S I S M 1 0 3 - 1 W H I C H HAS A B IOT ITE /MUSCOVITE RATIO OF A P ­
P R O X I M A T E L Y 1 A N D H I G H E R QUARTZ T H U S FALLING I N FIELD 2 . F I E L D 2 I S COMPOSED OF 
ROCKS W H I C H H A V E M O R E T H A N 8 PERCENT M U S C O V I T E I N THEIR M O D E S A N D A BIOTITE/ 

T A B L E 6 — C H E M I C A L A N A L Y S E S 1 O F C L A S T I C S I L I C E O U S G N E I S S E S O F T H E 
K A L A D A R A R E A . 

MAJOR 
ELEMENT 
OXIDES 

W E I G H T PERCENT 

SAMPLE NO. M102-1 M213-1 M527-1 A B 

S I 0 2 73.7 71 6 72.0 6 8 .45 73.5 
AL 2 0 3 1 3 3 1 3 3 14.5 1 2 .05 12.7 
F E 2 0 3 3.52 3.79 1.48 2 72 0.9 
FEO 0 3 3 1.58 0.75 2. 0 3 1.2 
MGO 0.40 0.63 0.72 2. 96 0.8 
CAO 0 6 4 1.21 0.51 0. 50 1.1 
N A 2 0 4 .92 3.54 4.84 4 87 3.3 
K 2 0 2.01 2.81 2 .76 1 .81 3.0 
H 2 0 ~ 0 3 1 0.59 0.72 2 3 0 
H 2 0 " 0 1 6 0 . 1 5 0 . 1 5 0 .77 
C 0 2 0 2 2 0.24 0 . 1 6 0 .08 
T I 0 2 0 3 8 0.61 0.47 0 .74 0 . 1 4 
P A 0 0 8 0 . 1 6 0 .11 0 .06 
S 0.01 0.01 0.01 
MNO 0.02 0.06 0.04 0 05 
TOTAL 100.0 100.3 99.2 

TRACE 
ELEMENTS PPM 

BA 340 4 6 0 760 
CO < 5 6 8 
CR 7 6 1 3 
CU 5 < 5 6 
LI 1 6 1 0 40 
NI < 5 < 5 < 5 
PB < 1 0 < 1 0 < 1 0 
RB 50 60 70 
ZN 41 70 42 

SAMPLES 
M102-1 Fine-grained leucocratic quartzofeldspathic gneiss (map-unit 3a). 1.6 km NE of Kaladar 
M213-1 Well layered quartzofeldspathic gneiss with muscovite (map-unit 3b). 6.9 km NE of Kaladar. 
M527-1 Well layered quartzofeldspathic gneiss with muscovite (map-unit 3b). 2.0 km NW of Kaladar 

A—Greywacke (Rosier and Lang 1972, p. 297). 
B—Rhyolite (Condie 1976, p. 406) 
1Analyses by Geoscience Laboratories, Ontario Geological Survey, Toronto 
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M U S C O V I T E RATIO OF LESS T H A N 1 . T H E EXCEPTION I S M 0 2 1 - 1 , A GARNET-BEARING BIOT­
ITE QUARTZOFELDSPATHIC PARAGNEISS I N W H I C H T H E B I O T I T E / M U S C O V I T E RATIO I S S O M E ­
W H A T A N O M A L O U S D U E TO T H E INCORPORATION OF A L U M I N A I N T H E GARNET P H A S E . ROCKS 
POOR I N K-FELDSPAR CAN B E SEPARATED INTO TWO FIELDS: FIELD 2 C O N T A I N I N G THOSE 
ROCKS W H I C H ARE QUARTZ-RICH A N D POSSESSING A L U M I N A - R I C H M I N E R A L S ( M U S C O V I T E 
A N D GARNET) , A N D FIELD 1 C O N T A I N I N G THOSE ROCKS W H I C H ARE QUARTZ-POOR A N D 
RICHER I N M A F I C M I N E R A L S (B IOTITE) . O N E EXCEPTION I S M 1 0 1 - 1 A ROCK C O N T A I N I N G 
M U C H PLAGIOCLASE ( 5 0 . 4 PERCENT) B U T LITTLE BIOTITE ( 3 . 3 PERCENT). T H E POSIT ION OF 
T H I S ROCK O N T H E D I A G R A M I S TYPICALLY W E I G H T E D B Y ITS FELDSPAR CONTENT AS ARE 
M 0 5 1 - 1 A N D M 1 5 1 - 1 (BOTH I N FIELD 3 ) . ALL THREE OF THESE ARE EXPECTED TO H A V E VOL-
CANOGENIC ORIGINS. T H E TWO S A M P L E S OF M A P - U N I T 2 , BOTH QUARTZ- A N D M U S C O V I T E -
RICH FALL I N OR NEAR T H E FIELD 2 PORTION OF T H E D I A G R A M . T H E ONLY S A M P L E FALLING 
NEAR THE TERNARY M I N I M U M I S M 3 9 9 - 1 , A PARTIALLY M I G M A T I Z E D A N D TOTALLY RE-
CRYSTALLIZED VARIETY OF M A P - U N I T 3 B H A V I N G A GRANIT IC C O M P O S I T I O N . 

T H E C H E M I C A L ANALYSES OF T H E CLASTIC SILICEOUS GNEISSES ( M A P - U N I T S 3 A A N D 
3 B ) ARE G I V E N I N T A B L E 6 . W H E N C O M P A R E D W I T H T H E M O S T SILICEOUS GREYWACKES 
( R O S I E R A N D L A N G 1 9 7 2 ; C O N D I E 1 9 7 6 ) THESE ROCKS ARE M U C H LOWER I N M G O CON­
TENT. E X C E P T FOR F E CONTENT THESE GNEISSES C O M P A R E M O R E CLOSELY W I T H AVERAGE 
C O M P O S I T I O N S OF RHYOLITES. I T I S SUGGESTED T H E N , THAT, AT LEAST I N PART, T H E S IL I ­
CEOUS M E M B E R S OF T H I S U N I T ( 3 A ESPECIALLY) WERE D E R I V E D FROM FELSIC VOLCANIC 
ROCKS. 

N E A R L I N G H A M L A K E S COARSE-GRAINED P I N K QUARTZ M O N Z O N I T E ( M A P - U N I T 7 D ) 
INTRUDES T H E CLASTIC SILICEOUS GNEISSES PASSIVELY ALONG T H E GNEISSOSITY. 

CARBONATE METASEDIMENTS 

CARBONATE M E T A S E D I M E N T S OUTCROP AT T H E H A M L E T OF E L M T R E E A N D E X T E N D 
SOUTH A N D WEST OF T H I S LOCATION, SOUTH OF OTTER C R E E K L A K E S A N D NORTH OF L I N G -
H A M L A K E S , ENCLOSING T H E CLASTIC SILICEOUS GNEISSES ( M A P - U N I T 3 ) S ITUATED B E ­
T W E E N T H E TWO LAKE S Y S T E M S . A T H I N B A N D OF CARBONATE M E T A S E D I M E N T S ALSO P A S ­
SES THROUGH T H E VILLAGE OF K A L A D A R , E X T E N D I N G ALONG T H E NORTHERN M A R G I N OF A 
LONG S W A M P W H I C H TRENDS SOUTHWESTERLY FROM T H E WEST E N D OF K E N N E B E C L A K E . 
T H E S E ROCKS ARE BEST EXPOSED W H E R E F A R M LAND H A S B E E N CLEARED, B U T OTHERWISE 
ARE SPARSELY EXPOSED. 

T H E D O M I N A N T CARBONATE M E T A S E D I M E N T I N T H E M A P - A R E A I S M E D I U M G R A I N E D 
( 1 . 0 - 1 . 5 M M ) CRYSTALLINE DOLOMIT IC M A R B L E . T H I S U N I T I S VERY CLEAN, WEATHERS 
S N O W - W H I T E TO GREYISH-BLUE A N D LOCALLY CONTAINS M A S S I V E M E D I U M - G R A I N E D ( 0 . 5 -
1 . 0 M M ) D ISCONTINUOUS LAYERS OR LENSES OF QUARTZITE. T H E S E QUARTZITIC U N I T S ARE 
TYPICALLY 1 0 TO 2 0 C M T H I C K A N D WEATHER A DISTINCT W H I T E . M A P - U N I T S 4 D , 4 E , 4 F 
A N D 4 G ARE PHOLGOPITE- , D I O P S I D E - , TREMOLITE- A N D S E R P E N T I N E - B E A R I N G VARIET IES OF 
4 A . PHLOGOPITE I S RARE A N D USUALLY FINE G R A I N E D (LESS T H A N 0 . 5 M M ) , B U T D I O P S I D E 
USUALLY FORMS WELL DEVELOPED GREEN ELONGATE CRYSTALS U P TO 3 C M LONG. T R E M O L I T E 
I S TYPICALLY FOUND I N R A D I A T I N G GROUPS W I T H I N D I V I D U A L CRYSTALS R E A C H I N G 5 C M I N 
LENGTH. S E R P E N T I N E I S USUALLY FOUND I N PALE GREEN W A X Y BUNDLES 2 - 3 C M LONG. 
M I N O R A M O U N T S OF APATITE , T O U R M A L I N E (ESPECIALLY A N ORANGE VARIETY) A N D GRA­
P H I T E ARE LOCALLY DEVELOPED. 

T A B L E 7 LISTS T H E M O D A L A B U N D A N C E S OF FOUR DIFFERENT M A R B L E S , A CLEAN V A R I ­
ETY OF 4 A ( S A M P L E G 0 3 6 - 1 ) , A QUARTZITIC VARIETY OF M A P - U N I T 4 A ( G 0 5 2 - 1 ) , A D I O P -
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T A B L E 7 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F T H E C A R B O N A T E 
M E T A S E D I M E N T S I N T H E K A L A D A R A R E A . 

G 0 3 6 - 1 M 0 4 0 - 1 M 0 4 0 - 3 G 0 5 2 - 1 

DOLOMITE 9 8 . 0 1 0 . 9 1.9 4 2 . 3 
CALCITE 7 5 . 8 7 8 . 7 
QUARTZ 2 5 . 3 
PLAGIOCLASE 3 . 8 1.9 7 . 3 ( S ) 
MICROCLINE 1 4 . 0 
BIOTITE 7 .7 
MUSCOVITE 1.0 
PHLOGOPITE 1.6 
DIOPSIDE 7 .3 
TREMOLITE 1 4 . 8 
TOURMALINE 1.7 

APATITE 0 . 4 
O P A Q U E 2 . 0 3 . 0 0 6 
T O T A L 1 0 0 . 0 9 9 . 8 1 0 0 . 3 9 9 . 9 

SAMPLES 
G036-1 Dolomitic marble (map-unit 4a) 9 8 km NE of Kaladar 
M040-1 Diopsidic marble (map-unit 4e) 10 4 km NE of Kaladar 
M040-3 Tremolitic marble (map-unit 4f) 10 4 km NE of Kaladar. 
G052-1 Quartzitic layer in dolomitic marble (map-unit 4a) 8 3 km NE of Kaladar 
S—Sericitized 

s id ic v a r i e t y 4e (M040 -1 ) a n d a t r e m o l i t i c v a r i e t y 4 f (M040 -3 ) . W i t h t h e excep­
t i o n o f t h e q u a r t z i t i c m a r b l e (G052-1) t h e d o m i n a n t m i n e r a l phases a re d o l o m ­
i t e a n d ca l c i t e , a n d t h e m i n o r phases a re d iops ide , t r e m o l i t e , p h l o g o p i t e , 
u n t w i n n e d p lag ioc lase , a p a t i t e , a n d opaques. T h e samp les c o n t a i n i n g p y r o x e n e 
o r a m p h i b o l e i n v a r i a b l y c o n t a i n 2-3 pe rcen t opaques (Fe su lph ides ) a n d possess 
m o r e ca lc i te t h a n d o l o m i t e . T h i s m a y i n d i c a t e t h a t these u n i t s a c t u a l l y r ep re ­
sent zones w h e r e t h e d o l o m i t e has been d e - d o l o m i t i z e d u p o n r e c r y s t a l l i z a t i o n 
a l l o w i n g t r e m o l i t e , d iops ide or s e r p e n t i n e to f o r m . T e x t u r a l l y these rocks a re 
i n t e r l o c k i n g g r a n o b l a s t i c t o i d i o top i c w i t h i d i ob l as t s to sub id i ob l as t s o f t h e 
above F e - M g s i l i ca te m i n o r phases. 

S a m p l e G 0 5 2 - 1 , t h e q u a r t z i t i c d o l o m i t i c m a r b l e , shows t h e t y p i c a l compos i ­
t i o n o f t h e q u a r t z i t i c m a t e r i a l . T h e m a j o r phases i n t h e q u a r t z i t i c l a y e r s a re 
q u a r t z , p lag ioc lase ( h i g h l y se r i c i t i zed ) , K - f e l d s p a r ( m i c r o c l i n e ) , a n d b i o t i t e , 
w h i l e t h e m i n o r phases a re m u s c o v i t e , t o u r m a l i n e , a p a t i t e a n d opaques. F r o m 
t h e c o m p o s i t i o n o f t h e q u a r t z i t i c m a t e r i a l i n t h i s s a m p l e t h e p a r e n t m a t e r i a l 
m a y h a v e been a n a rkos i c w a c k e , s i m i l a r t o t h a t f o r m i n g t h e c las t i c s i l i ceous 
gne iss ( m a p - u n i t 3). T e x t u r a l l y , t h i s rock is g r a n o b l a s t i c w i t h a gne issos i t y de f i ­
n e d b y t h e quar tzose l aye rs . 

A u n i t o f p r i m e i n t e r e s t is t h e f r a g m e n t a l d o l o m i t i c m a r b l e ( m a p - u n i t 4b) 
c o n t a i n i n g q u a r t z , q u a r t z i t e a n d d o l o m i t e f r a g m e n t s a n d c las ts . T h i s u n i t i s 
p o o r l y exposed b u t can be f o u n d on t h e n o r t h s ide o f t h e o ld C a n a d i a n Pac i f ic 
c ross ing a t t h e E l m T r e e Road . T h e u n i t is d i s c o n t i n u o u s a l o n g s t r i k e i n t h e 
m a p - a r e a b u t appears s p o r a d i c a l l y t h r o u g h o u t t h e m a r b l e u n i t s n e a r D o n a h u e 
C r e e k a n d L i n g h a m L a k e s . T h e d o l o m i t i c f r a g m e n t s o r c las ts a re t y p i c a l l y 10 
c m l o n g a n d possess u n e v e n sur faces a n d a re p l a t e or flag-like i n cha rac te r . 
These flags a re a l i g n e d p a r a l l e l to t h e r e g i o n a l f o l i a t i o n - g n e i s s o s i t y b u t t h e m -
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SELVES SHOW FEW SIGNS OF DEFORMATION. MINOR QUARTZ AND QUARTZITE CLASTS ARE 
•MORE PEBBLE-LIKE AND DEFORMED WITH THE REGIONAL FOLIATION-GNEISSOSITY AND ARE 
OFTEN UBIQUITOUS WITHIN THE QUARTZITIC MATRIX. THESE FLAGS AND CLASTS REST IN A 
DOLOMITIC MARBLE AND QUARTZITE PEBBLE MATRIX (MAP-UNIT 4A). THE FRAGMENTAL 
UNIT VARIES IN THICKNESS BUT IS TYPICALLY 1-2 M THICK AT ANY GIVEN LOCATION AND 
MAY OCCUR SEVERAL TIMES WITHIN A GIVEN SECTION. THE DISCONTINUOUS AND FLAGGY 
NATURE OF THIS UNIT STRONGLY SUGGESTS THAT THIS UNIT IS AN INTRAFORMATIONAL BREC­
CIA, LIKELY FORMED FROM LOCAL BREAKUP AND SLUMPING OF THE CARBONATE BANK. 

MAP-UNIT 4C IS COMPOSED OF A FINE GRAINED SILTY MARBLE WHICH IS ESSENTIALLY 
UNMAPPABLE AS IT IS POORLY EXPOSED. THIS UNIT IS INDICATIVE, HOWEVER, OF THE 
COEXISTING CLASTIC SEDIMENTATION WHICH ACCOMPANIED CARBONATE DEPOSITION IN 
THE AREA. 

COARSE-GRAINED QUARTZ MONZONITIC INTRUSIVE ROCKS PASSIVELY CUT THESE ROCKS 
IN THE VICINITY OF LINGHAM LAKES BUT ARE NOT CONTINUOUS ALONG STRIKE. 

AMPHIBOLE-RICH GNEISS AND SCHIST 

AMPHIBOLE-RICH GNEISS AND SCHIST OUTCROP PRIMARILY NORTH AND SOUTH OF 
HIGHWAY 7 IN THE MAP-AREA AND ARE QUITE WELL EXPOSED. COMPOSITIONAL LAYERING 

O G S 1 0 3 3 9 

Photo 2-Boudin neck in amphibole-rich gneiss (map-unit 5) southwest of Kennebec Lake. The boudin 
neck contains medium-grained calcite, chlorite and locally hematite. 
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I S WELL DEVELOPED I N THESE ROCKS A N D I S CONTINUOUS ALONG STRIKE. R O C K TYPES OF 
T H I S GROUP OFTEN GRADE INTO ONE ANOTHER ALONG STRIKE A N D CAN C H A N G E QUICKLY 
ACROSS STRIKE. I N GENERAL, THESE U N I T S ARE THICKEST A N D CONTAIN T H E LEAST A M O U N T 
OF CLASTIC SILICEOUS GNEISS SOUTH OF H I G H W A Y 7 A N D EAST OF H I G H W A Y 4 1 . N O R T H OF 
H I G H W A Y 7 M O R E CLASTIC SILICEOUS GNEISS W A S OBSERVED A N D THE U N I T S C H A N G E 
M O R E QUICKLY ACROSS STRIKE. T O THE NORTHEAST THE STRATIGRAPHIC THICKNESS OF THE 
A M P H I B O L E - R I C H GNEISS DECREASES A N D O N T H E SOUTHWEST SHORE OF K E N N E B E C L A K E , 
U N I T S 5 A , 5 B A N D 3 C ARE INTERLAYERED SYSTEMATICALLY ON THE SCALE OF A N OUTCROP. 
LOCALLY, THE A M P H I B O L E - R I C H GNEISS I S B O U D I N A G E D , PRODUCING B O U D I N S U P TO 1 M 
LONG A N D 0 . 2 M W I D E O N THE EXPOSED SURFACE. T H E S E B O U D I N S E X H I B I T CHLORITE, CAL­
CITE A N D H E M A T I T E SECONDARY M I N E R A L I Z A T I O N I N T H E B O U D I N NECKS (PHOTO 2 ) . A M ­
PHIBOLE-RICH GNEISS I S ALSO FOUND AS T H I N B U T CONTINUOUS U N I T S I N T H E CLASTIC SIL I ­
CEOUS GNEISS SECTION B E T W E E N OTTER C R E E K L A K E S A N D L I N G H A M L A K E S . T H E 
A M P H I B O L E - R I C H GNEISS I S COMPOSED OF TWO M A I N M A P P A B L E TYPES: HORNBLENDE-
PLAGIOCLASE GNEISS A N D PLAGIOCLASE-HORNBLENDE GNEISS. F I G U R E 7 SHOWS THAT I N 
THE MODAL QUARTZ-TOTAL FELDSPAR-HORNBLENDE PLANE THESE U N I T S CAN BE SEPARAT­
ED. T H E M I N E R A L QUARTZ I S INCLUDED AS LOCALLY THESE ROCKS M A Y CONTAIN LAYERS OF 
RECRYSTALLIZED QUARTZ. A S I D E FROM THESE TWO BASIC TYPES, HORNBLENDE-RICH GNEISS 

QUARTZ • Hornblende-plagioclase gneiss (5a) 

O Plagioclase-hornblende gneiss (5b) 

o Plagioclase-hornblende paragneiss (5c) 

• Porphyroblastic variety of 5b (5m) 

Quartz Field 

FELDSPAR 

/ • 
• \ 

/ • Hornblende Field \ 
/ Feldspar Field o \ 

/ (Plagioclase + K-Feldspar) • 
° o \ 

HORNBLENDE 

SMC 14476 

Figure 7-Distribution of the amphibole-rich gneisses in terms of modal quartz, hornblende and total 
feldspar recalculated to 100 percent. Divisions between the fields are at equal ratio positions 
for any two end members. 

2 9 



T A B L E 8 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F T H E A M P H I B O L E - R I C H G N E I S S E S I N T H E K A L A D A R A R E A . 

M 2 1 4 - 2 M 2 6 7 - 1 M 2 3 9 - 2 M 1 5 1 - 2 G 1 2 6 - 1 M 4 4 2 - 1 M 0 6 4 - 1 M 0 8 5 - 1 M 1 3 1 - 1 M 0 8 4 - 1 M 0 1 5 - 1 M 0 1 7 - 2 M 0 0 9 - 2 M 0 3 3 - 2 M 0 4 5 - 1 

PLAGIOCLASE 3 3 . 0 2 3 . 0 4 5 . 0 3 0 . 7 2 5 . 3 1 9 . 4 9 . 5 1 4 . 3 2 1 . 7 2 0 . 7 2 5 . 7 2 0 . 0 2 9 . 1 3 9 . 0 
A N CONTENT 8 - 1 2 8 - 1 2 S , U 5 5 - 6 0 4 5 - 5 0 4 5 - 5 0 U U U 5 5 - 6 0 U 

ORTHOCLASE 2 1 . 0 0 . 3 1.0 
MICROCLINE 2 . 0 
NEPHELINE 2 4 . 0 
QUARTZ 6 . 3 2 0 . 0 1 5 . 7 3 . 3 1 0 . 2 3 6 . 5 4 3 . 7 3 4 . 3 2 7 . 2 2 0 . 7 3 3 . 7 3 9 . 4 3 . 3 
HORNBLENDE 3 1 . 3 9 . 0 2 4 . 6 6 4 . 3 7 2 . 0 6 0 . 9 3 3 . 5 2 1 . 7 4 1 . 3 3 3 . 7 1 1 . 5 5 0 . 0 
TREMOLITE 6 2 . 3 
BIOTITE 1 2 . 3 1 4 . 7 2 . 7 1.4 3 . 7 0 . 3 2 6 . 6 1.7 1 1 . 8 
CHLORITE 3 3 . 7 2 0 . 3 
ALMANDINE GARNET 6 . 7 3 . 7 
EPIDOTE 1.0 1 0 . 7 6 . 5 1 5 . 3 TRACE 4 . 6 0 . 6 TRACE 0 . 6 
CLINOZOISITE 1.3 4 . 0 1.3 
CALCITE 2 . 7 6 . 0 9 . 5 1.3 4 . 7 
APATITE 0 . 6 
TALC 3 . 0 
SCAPOLITE 7 . 7 
S P H E N E 2 . 3 4 . 3 
MAGNETITE 1.3 1.7 2 . 7 7 . 6 0 . 5 1.0 2 . 0 1.0 2 . 7 4 . 3 
HEMATITE 5 . 0 
PYRITE±CHALCOPYRITE 1 0 . 3 6 . 0 1.3 3 . 0 
T O T A L 9 9 . 9 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 9 9 . 5 9 9 . 5 1 0 0 . 3 1 0 0 . 0 1 0 0 . 3 9 9 . 9 1 0 0 . 1 1 0 0 . 4 9 9 . 9 9 9 . 9 

SAMPLES 
M214-2 Fine-grained hornblende-plagioclase gneiss (map-unit 5a). 
M267-1 Fine-grained hornblende-plagioclase gneiss (map-unit 5a). 
M239-2 Fine-grained hornblende-plagioclase gneiss (map-unit 5a). 
M151 -2 Fine-grained plagioclase-hornblende gneiss (map-unit 5b). 
G126-1 Fine-grained plagioclase-hornblende gneiss (map-unit 5b). 
M442-1 Fine-grained plagioclase-hornblende gneiss (map-unit 5b). 
M064-1 Fine-grained plagioclase-hornblende gneiss (map-unit 5b). 
M085-1 Fine-grained plagioclase-hornblende gneiss (map-unit 5b). 
M131-1 Chloritic variety of map-unit 5a. 6.2 km ENE of Kaladar. 
M084-1 Biotite-chlorite schist (map-unit 5f). 3.8 km NE of Kaladar. 
M015-1 Medium-grained plagioclase-hornblende paragneiss (map-
M017-2 Medium-grained plagioclase-hornblende paragneiss (map-
M009-2 Medium-grained plagioclase-hornblende paragneiss (map-
M033-2 Hornblende porphyroblastic 5b. 5.8 km ENE of Kaladar. 
M045-1 Contaminated phase of 5a. 10.0 km NE of Kaladar. 

U—Untwinned. 
S—Sericitized. 

6.9 kmNEof Kaladar. 
3.3 km NE of Kaladar. 
2.7 km SW of Kaladar. 
0.7 km SE of Kaladar. 
3.8 km NE of Kaladar. 
3.8 km N of Kaladar. 
7.0 km NE of Kaladar. 
3.6 km NE of Kaladar. 

unit 5c). 8.4 km ENE of Kaladar. 
unit 5c). 6.6 km E of Kaladar. 
unit 5c). 9.7 km ENE of Kaladar. 



a n d c h l o r i t i c sch is t a re also f o u n d i n t h e m a p - a r e a a n d a re i n c l u d e d i n t h i s 
g r o u p . T h e r e m a i n i n g s u b d i v i s i o n s a re e s s e n t i a l l y loca l v a r i a t i o n s o f t h e above 
types . 

M a p - u n i t 5a is composed o f f i n e - g r a i n e d (less t h a n 0.5 m m ) h o r n b l e n d e - p l a -
g ioc lase gne iss , w h i c h w e a t h e r s g r e e n i s h g r e y because p lag ioc lase is m o r e 
d o m i n a n t . T h e m o d a l compos i t i ons o f t h i s u n i t a re g i v e n i n T a b l e 8. T h e m a j o r 
phases a re p lag ioc lase (a lb i te -o l igoc lase) , h o r n b l e n d e a n d q u a r t z . M i n o r phases 
a re b i o t i t e , ep ido te , ca l c i t e , t a l c , c l i nozo is i t e a n d m a g n e t i t e a n d p y r i t e . S a m p l e 
M 2 6 7 - 1 also c o n t a i n s o r thoc lase a n d m u c h ep ido te . T h i s rock is r a t h e r u n i q u e 
i n t h a t i t r ep resen ts a c o n t a m i n a t i o n phase o f m a p - u n i t 5a o c c u r r i n g a t t h e con­
t a c t o f these rocks a n d t h e A d d i n g t o n i n t r u s i o n ( m a p - u n i t 7a) . M a p - u n i t 5a is 
gne iss ic w i t h i n d i v i d u a l g r a i n s o f p lag ioc lase , h o r n b l e n d e a n d q u a r t z d i sp l ay ­
i n g a g r a n o b l a s t i c t e x t u r e . T h e c o m p o s i t i o n a l l a y e r i n g def ines t h e gne issos i t y 
a n d is composed o f p lag ioc lase a n d q u a r t z l a y e r s a n d h o r n b l e n d e - r i c h l aye rs . 
W h e r e b i o t i t e is p resen t i n these rocks t h e p la tes a re a l i g n e d p a r a l l e l to t h e 
gne issos i ty . T h e o t h e r m i n o r phases t e n d to be a n h e d r a l a n d r a n d o m l y o r i e n t ­
ed . Ta l c w h e n i t occurs is a c i c u l a r i n t h i n sec t ion a n d m a y rep resen t a l a te s tage 
a l t e r a t i o n o f c h l o r i t e . H o r n b l e n d e is p o r p h y r o b l a s t i c i n p laces a n d w e a k l y 
w r a p p e d b y t h e b i o t i t e fab r i c . These samp les a l l f a l l i n t h e fe ldspa r sector o f 
F i g u r e 7. 

G r o u p e d i n m a p - u n i t 5b a re fine-grained ( less t h a n 0.5 m m ) p lag ioc lase-
h o r n b l e n d e gneisses. T h i s u n i t w e a t h e r s p r e d o m i n a n t l y g r e y i s h g reen w i t h 
loca l app le g reen c o n c e n t r a t i o n s (ep idote) . These rocks (see T a b l e 8) c o n t a i n 
h o r n b l e n d e a n d p lag ioc lase (andes ine a n d l a b r a d o r i t e ) as t h e m a j o r m i n e r a l 
phases. T h e m i n o r phases a re b i o t i t e , ep ido te , c l i nozo i s i t e , ca lc i te a n d m a g n e ­
t i t e . Q u a r t z i n g e n e r a l is a m i n o r phase b u t can r e a c h l a r g e p r o p o r t i o n s l oca l l y . 
Speci f ic e x a m p l e s a re M 0 6 4 - 1 a n d M 0 8 5 - 1 . These samp les b o t h p lo t i n t h e 
q u a r t z sector o f F i g u r e 7 w h i l e t h e o t h e r samp les o f t h i s u n i t p l o t w e l l w i t h i n 
t h e h o r n b l e n d e field. These t w o samp les c o n t a i n m u c h r e c r y s t a l l i z e d q u a r t z , i n 
fac t M 0 6 4 - 1 has a q u a r t z i t e l a y e r c o n s t i t u t i n g o n e - t h i r d o f t h e t h i n - s e c t i o n a n d 
i n t h e field t h i n q u a r t z i t e l a y e r s we re l oca l l y observed . B o t h samp les a re n o t 
o n l y q u a r t z - r i c h b u t c o n t a i n d isc re te ep ido te l a y e r s ( m a p - u n i t 5h ) , a n d m a y 
rep resen t t h e p r o g r a d e m e t a m o r p h i s m o f c h l o r i t e , ca l c i te a n d q u a r t z to ep ido te 
a n d a m p h i b o l e . T e x t u r a l l y , these u n i t s a re gne iss ic w i t h t h e c o m p o s i t i o n a l l a y ­
e r i n g b e i n g de f ined b y h o r n b l e n d e - r i c h a n d p l ag i oc l ase - r i ch zones. T h e g r a i n s 
t h e m s e l v e s a re g ranob las t i c . I n t h e m o s t s i l i ceous spec imen M 0 6 4 - 1 t h e q u a r t ­
z i te l a y e r d i sp l ays a r e c r y s t a l l i z e d m o r t a r t e x t u r e a n d h o r n b l e n d e g r a i n s j u x t a ­
posed a t t h i s b o u n d a r y a re v e r m i f o r m w i t h s i l i ceous i n t e r g r o w t h s . 

M a p - u n i t 5c is m e d i u m - g r a i n e d (0.5-1.5 m m ) p l ag ioc l ase -ho rnb lende par ­
agne iss . M o s t o f t h e m i n e r a l s a re m e d i u m g r a i n e d , a l t h o u g h t h e m i n o r phases 
a re u s u a l l y s m a l l e r . T h i s u n i t w e a t h e r s g r e y i s h g r e e n a n d o f ten d i sp lays a " s a l t 
a n d pepper " c o l o u r i n g . M o d a l compos i t i ons for t h i s u n i t (Tab le 8) i n d i c a t e t h e 
m a j o r phases to be p lag ioc lase ( l a b r a d o r i t e ) , h o r n b l e n d e a n d q u a r t z . T h e m i n o r 
phases a re K - fe ldspa r , b i o t i t e , a l m a n d i n e g a r n e t , ep ido te , sphene a n d m a g n e ­
t i t e . S p a t i a l l y t h e m a j o r i t y o f these u n i t s a re i n t e r b e d d e d w i t h c las t i c s i l i ceous 
gneisses ( m a p - u n i t 3) b e t w e e n L i n g h a m L a k e s a n d O t t e r C r e e k L a k e s , hence 
t h e d o m i n a n c e o f q u a r t z g r a i n s i n t h i s u n i t is n o t s u p r i s i n g . T h i s u n i t f a l l s 
m a i n l y i n t h e h o r n b l e n d e field i n F i g u r e 7 b u t n e a r t h e q u a r t z field w i t h one 
f a l l i n g w i t h i n t h a t field. T e x t u r a l l y , t h i s u n i t is gne iss ic w i t h g r a n o b l a s t i c 
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KALADAR AREA 

QUARTZ A N D PLAGIOCLASE GRAINS PLUS HORNBLENDE GRAINS D E F O R M I N G THE C O M P O S I ­
TIONAL LAYERING GNEISSOSITY. H O R N B L E N D E A N D GARNET GRAINS ARE C O M M O N L Y P O I K I -
LOBLASTIC W I T H INCLUSIONS OF QUARTZ. B I O T I T E GRAINS T E N D TO CUT A N D PARTIALLY E N ­
CLOSE HORNBLENDE G R A I N S SUGGESTING THEY ARE A YOUNGER M E T A M O R P H I C E V E N T 
T H A N THE HORNBLENDE. 

M A P - U N I T 5 D I S HORNBLENDE-RICH GNEISS. T H I S U N I T WEATHERS DARK GREEN-
BROWN A N D I S M E D I U M G R A I N E D ( 0 . 5 - 5 . 0 M M ) . T H E ROCK C O M M O N L Y CONTAINS 8 0 
PERCENT HORNBLENDE A N D LITTLE PLAGIOCLASE. T H I S U N I T I S ONLY M A P P A B L E OVER SHORT 
DISTANCES A N D C O M M O N L Y ASSOCIATED W I T H U N I T 5 B . LOCALLY DEVELOPED I S A FINE­
G R A I N E D (LESS T H A N 0 . 5 M M ) EPIDOTE-BIOTITE-FELDSPAR-QUARTZ PARAGNEISS ( M A P -
U N I T 5 E ) , W H I C H OCCURS AS T H I N B A N D S A N D S O M E T I M E S M A P P A B L E U N I T S W I T H I N 
OTHER A M P H I B O L E - R I C H GNEISSES. T H I S U N I T WEATHERS A STREAKY GREY-GREEN-BROWN. 
T H E M A X I M U M A M O U N T S OF BIOTITE A N D EPIDOTE I N H A N D S P E C I M E N ARE 2 5 A N D 1 5 
PERCENT. T H E BIOTITE TYPICALLY DEFINES THE FOLIATION GNEISSOSITY A N D T H E EPIDOTE 
OCCURS I N T H I N (LESS T H A N 1 C M ) L A M I N A T I O N S PARALLEL TO T H E GNEISSOSITY. Q U A R T Z 
A N D FELDSPAR ARE T H E D O M I N A N T PHASES A N D OCCUR I N ESSENTIALLY EQUAL PROPOR­
TIONS. 

T W O SPARSELY OCCURRING VARIAT IONS OF M A P - U N I T S 5 A A N D 5 B ARE A BIOTITIC V A ­
RIETY W H I C H CONTAINS 5 TO 1 5 PERCENT BIOTITE, A N D A GARNETIFEROUS VARIETY W H I C H 
CONTAINS M E D I U M - G R A I N E D ( 0 . 5 - 2 . 0 M M ) POIKILOBLASTS OF A L M A N D I N E GARNET W I T H 
M I N O R A M O U N T S OF M U S C O V I T E . 

T H E A M P H I B O L E - R I C H GNEISSES ALSO INCLUDE CHLORITE-BEARING ASSEMBLAGES. 
T H E M O S T P R O M I N E N T OF THESE I S A BIOTITE-CHLORITE SCHIST ( M A P - U N I T 5 F ) . A H I G H L Y 
SHEARED, SCHISTOSE U N I T W H I C H I S H I G H L Y ERODED, T H I S ROCK WEATHERS A G R E E N I S H 
RUSTY RED. T H E D O M I N A N T M I N E R A L P H A S E S ARE CHLORITE, BIOTITE, QUARTZ A N D PLA­
GIOCLASE ( U N T W I N N E D ) , W H I L E EPIDOTE A N D M A G N E T I T E FORM M I N O R P H A S E S ( T A B L E 8 , 
M 0 8 4 - 1 ) . T H I S ROCK I S FINE G R A I N E D (LESS T H A N 0 . 5 M M ) . T H E CHLORITE GRAINS ARE 
POIKILOBLASTIC A N D W R A P P E D B Y FRESH BIOTITE GRAINS I N D I C A T I N G THE BIOTITE POST­
DATES THE CHLORITE FORMATION. 

M A P - U N I T S 5 A , 5 B A N D 5C ARE LOCALLY CHLORITIC C O N T A I N I N G 5 TO 1 5 PERCENT 
CHLORITE. T H E MODAL A B U N D A N C E OF A CHLORITIC VARIETY OF M A P - U N I T 5 A I S S H O W N I N 
T A B L E 8 ( M 1 3 1 - 1 ) . I N T H I S PARTICULAR S A M P L E T H E D O M I N A N T P H A S E S ARE PLAGIOC­
LASE ( U N T W I N N E D ) , QUARTZ A N D CHLORITE W I T H A L M A N D I N E GARNET, BIOTITE, CALCITE, 
EPIDOTE, SCAPOLITE A N D M A G N E T I T E F O R M I N G THE M I N O R PHASES. T H I S ROCK CONTAINS 
NO HORNBLENDE B U T I N T H I N SECTION IT CAN BE SEEN THAT THE CHLORITE H A S FORMED 
FROM HORNBLENDE W I T H T H E FORMATION OF EPIDOTE. T H E CHLORITIC VARIETY OF M A P -
U N I T 5 A APPEARS A M E T A M O R P H I C PRODUCT FORMED I N A K - P O O R , C 0 2 - R I C H E N V I R O N ­
M E N T . TEXTURALLY, T H I S ROCK I S GRANOBLASTIC W I T H A R E M N A N T GNEISSIC LAYERING. 

M A P - U N I T 5 K I S M A P P A B L E A N D CONTINUOUS OVER M U C H OF T H E STRIKE LENGTH OF 
THE A M P H I B O L E - R I C H GNEISSS. T H I S U N I T I S QUITE RESISTANT TO W E A T H E R I N G A N D T H U S 
FORMS TOPOGRAPHIC H I G H S W I T H RESPECT TO THE OTHER U N I T S . T H I S ROCK T Y P E CONTAINS 
M E D I U M G R A I N E D ( 0 . 5 - 2 . 0 M M ) HORNBLENDE GRAINS W H I C H CREATE A K N O B B Y DARK 
GREEN W E A T H E R I N G SURFACE. C O M P O S I T I O N A L L Y , IT I S ESSENTIALLY A V A R I A T I O N OF 5 B AS 
IT PLOTS I N THE HORNBLENDE FIELD I N F I G U R E 7 . T H E D O M I N A N T M I N E R A L P H A S E S I N 
T H I S ROCK ARE PLAGIOCLASE ( U N T W I N N E D ) A N D HORNBLENDE, A N D T H E M I N O R CONSTITU­
ENTS ARE CALCITE, QUARTZ, ORTHOCLASE, EPIDOTE A N D PYRITE ( T A B L E 8 , M 0 3 3 - 2 ) . A L ­
T H O U G H H A N D S P E C I M E N S OF T H I S ROCK SUGGEST A PORPHYROBLASTIC TEXTURE I S PRE­
D O M I N A N T , T H I N SECTIONS SHOW THE TEXTURE I S GNEISSIC COMPOSED OF ALTERNATING 
LAYERS OF GRANOBLASTIC HORNBLENDE A N D PLAGIOCLASE GRAINS. T H E PORPHYROBLASTIC 
LOOK I S A W E A T H E R I N G FEATURE ONLY. 
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A SMALL A M O U N T OF A M P H I B O L E - R I C H GNEISS I S FOUND LOCALLY I N THE CARBONATE 

M E T A S E D I M E N T S . T H E S E OCCURRENCES ARE CONFORMABLE W I T H T H E LOCAL GNEISSOSITY 

I N THE CARBONATE U N I T S A N D H I G H L Y ALTERED. O N E S A M P L E FROM T H I S TYPE OF OCCUR­

RENCE W A S T H I N SECTIONED A N D FOUND TO CONTAIN A H I G H L Y ALTERED M I N E R A L A S S E M ­

BLAGE ( T A B L E 8 , M 0 4 5 - 1 ) C O N T A I N I N G TREMOLITE A N D N E P H E L I N E AS MAJOR PHASES 

A N D S P H E N E , CLINOZOISITE, CHALCOPYRITE A N D H E M A T I T E AS M I N O R PHASES. T H I S ROCK 

T A B L E 9 — C H E M I C A L A N A L Y S E S O F A M P H I B O L E - R I C H G N E I S S I N T H E K A L A D A R 
A R E A . 

MAJOR 
ELEMENT W E I G H T PERCENT 
OXIDES 

SAMPLE NO.M090-1 M 2 0 2 - 1 M 2 2 5 - 1 M 0 8 9 - 1 M 2 0 7 - 1 M222-1 M 2 1 2 - 1 M 2 1 4 - 1 M 0 8 4 - 2 

S I 0 2 5 7 . 7 5 3 8 49.2 5 6 4 6 0 . 3 5 1 . 4 4 7 . 7 4 8 . 9 55.6 
A L 2 0 3 16 .1 15 .6 16.5 16.0 1 5 . 7 15.7 16.3 13.0 16.5 
F E 2 0 3 4 . 3 9 6.20 4 . 3 8 6 2 4 5 . 9 5 6 . 8 5 4 . 3 5 7 . 8 0 4.47 
FEO 4 . 0 7 2.33 7.31 2.91 2 . 1 6 4.82 8 . 0 6 8.73 3 9 9 
MGO 3 5 5 4 . 8 6 7.71 3.62 2 . 34 7.02 6 73 5 0 5 5 . 2 7 
CAO 4 . 9 0 6 6 8 7.29 7.26 7.70 7 .19 1 0 2 7 9 8 3 4 7 
N A 2 0 4 . 3 4 3.47 3.97 3 . 6 3 3 . 0 3 4 . 3 8 2 . 6 3 1 .98 3 . 6 9 
K 2 0 1.88 2 5 8 0 . 0 8 0 4 2 0.46 0.07 0 2 8 0.93 2 3 1 
H 2 0 + 0 . 3 1 0 3 4 1.14 0 . 4 1 0 . 3 5 0 . 5 8 0 . 3 5 0.67 1 .51 
H 2 0 - 0 . 4 2 0 3 1 0.25 0 3 8 0 . 2 9 0.29 0 . 3 3 0 2 4 0.57 
C 0 2 0 . 3 0 0.88 0 . 1 8 0 . 5 0 0.22 0 .20 0.28 0 3 2 0 4 0 
T I 0 2 1.32 1.09 1 .40 1 04 0.94 1 .24 1 .41 2 78 1.36 
P A 0 3 9 0 . 3 6 0 . 1 9 0 . 2 5 0.24 0.23 0.27 0.45 0 3 8 
S 0 0 1 0.01 0 0 1 0.01 0 . 0 1 0 0 1 0 . 0 1 0.01 0 0 1 
MNO 0 . 1 0 0 . 1 2 0 . 1 8 0 1 3 0 . 1 4 0 . 1 6 0 2 3 0.24 0 . 1 0 
TOTAL 99.8 9 8 6 9 9 8 99.2 9 9 . 8 100.1 9 9 . 1 9 9 . 1 9 9 . 6 

TRACE 
E L E M E N T S PPM 

BA 6 2 0 7 8 0 4 0 1 8 0 1 3 0 40 6 0 3 5 0 6 0 0 
CO 2 5 28 44 28 1 7 44 45 44 28 
CR 102 221 440 2 0 3 72 4 4 0 2 7 6 44 1 3 0 
CU 6 6 6 6 1 2 6 6 8 9 6 74 
LI 1 6 28 1 8 1 0 8 1 8 1 5 22 22 
NI 4 9 76 1 5 4 8 6 5 6 1 5 4 122 23 61 
PB 11 1 0 1 0 15 1 0 1 0 11 25 1 0 
RB 4 0 5 0 1 0 1 0 1 0 1 0 1 0 2 0 40 
Z N 1 1 3 1 0 4 1 2 4 9 9 8 2 1 2 4 1 5 0 2 8 0 1 4 8 

SAMPLES 
M090-1 HORNBLENDE-PLAGIOCLASE GNEISS (MAP-UNIT 5A). 2 6 KM E OF KALADAR 
M202-1 HORNBLENDE-PLAGIOCLASE GNEISS (MAP-UNIT 5A). £ S3 KM NEOF KALADAR 
M225-1 HORNBLENDE-PLAGIOCLASE GNEISS (MAP-UNIT 5A). 11.6 KM NE OF KALADAR 
M089-1 PLAGIOCLASE-HORNBLENDE G NEISS (MAP-UNIT 5B) 3.1 KM E OF KALADAR. 
M207-1 PLAGIOCLASE-HORNBLENDE GNEISS (MAP-UNIT 5B) 7.6 KM NE OF KALADAR. 
M222-1 PLAGIOCLASE-HORNBLENDE GNEISS (MAP-UNIT 5B). 11 .4 KM NE OF KALADAR. 
M212-1 HORNBLENDE-RICH GNEISS (MAP-UNIT 5D). 6.8 KM NE OF KALADAR 
M214 -1 HORNBLENDE-RICH GNEISS (MAP-UNIT 5D) 7.1 KM NE OF KALADAR 
M084-2 BIOTITE-CHLONTE SCHIST (MAP-UNIT 5F). 3.8 KM NE OF KALADAR. 
ANALYSES BY GEOSCIENCE LABORATORIES, ONTARIO GEOLOGICAL SURVEY, TORONTO 
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KALADAR A R E A 

I S M E D I U M G R A I N E D ( 0 . 5 - 1 . 2 M M ) A N D GNEISSIC I N TEXTURE A N D CONTAINS ORBICULAR 

H E M A T I T E GRAINS. 

T H E CARBONATE M I N E R A L S SIDERITE A N D CALCITE ARE ALSO FOUND I N CONCENTRA­

TIONS OF 5 TO 1 0 PERCENT I N THE A M P H I B O L E - R I C H GNEISS U N I T S . M A P CODES 5 N A N D 5 P 

ARE QUALIFIERS TO D I S T I N G U I S H THESE OCCURRENCES W H I C H I N T H E M S E L V E S ARE NOT 

M A P P A B L E B U T USUALLY OCCUR I N U N I T 5 B . 

T O FURTHER E X A M I N E T H E NATURE OF THESE A M P H I B O L E - R I C H GNEISSES N I N E S A M ­

PLES WERE CHEMICALLY ANALYSED ( T A B L E 9 ) . S A M P L E S ANALYSED WERE L I M I T E D TO T H E 

5 A , 5 B A N D 5 D M A P - U N I T S A N D O N E FROM T H E 5 F M A P - U N I T . T H E QUARTZ-BEARING 

PHASES WERE NOT ANALYSED AS T H E Y ARE LIKELY H Y B R I D VARIETIES W H I C H WOULD 

SCREEN C H E M I C A L I N V E S T I G A T I O N INTO T H E POSSIBLE PROVENANCE OF T H E A M P H I B O L E -

RICH GNEISS. T O D E T E R M I N E T H E PROVENANCE OF THESE ROCKS T H E AVERAGE C O M P O S I ­

T ION OF U N I T S 5 A , 5 B A N D 5 F C O M B I N E D (HORNBLENDE-PLAGIOCLASE GNEISS , PLAGIOC­

LASE-HORNBLENDE GNEISS A N D BIOTITE-CHLORITE SCHIST) A N D T H E AVERAGE C O M P O S I T I O N 

OF U N I T 5 D (HORNBLENDE-RICH G N E I S S ) ARE C O M P A R E D W I T H AVERAGES OF P A R A - A M P H I -

BOLITE, O R T H O - A M P H I B O L I T E , GRANITE GNEISS A N D GREYWACKE I N T H E LITERATURE ( T A ­

BLE 1 0 ) . E X A M I N A T I O N OF T H I S TABLE REVEALS T H E AVERAGE C O M P O S I T I O N OF M A P - U N I T S 

5 A , 5 B A N D 5 F COMPARES M O S T CLOSELY W I T H THOSE AVERAGE VALUES OF P A R A - A M P H I -

BOLITE FROM T H E H A L I B U R T O N - M A D O C AREA ( V A N D E K A M P 1 9 6 8 ) A N D T H E G R E E N B E D , 

SCOTLAND ( V A N DE K A M P 1 9 7 0 ) . T H E ONLY E L E M E N T OF MAJOR D I S P U T E I S IRON OF 

W H I C H FERRIC I S H I G H E R A N D FERROUS I S LOWER I N T H E S A M P L E S FROM T H I S STUDY. T H E 

AVERAGE OF M A P - U N I T 5 D C O M P A R E S VERY CLOSELY W I T H T H E AVERAGE C O M P O S I T I O N OF 

ORTHO-AMPHIBOLITE FROM T H E H A L I B U R T O N - M A D O C AREA ( V A N D E K A M P 1 9 6 8 ) W I T H 

T H E EXCEPTION OF FERRIC IRON W H I C H TENDS TO B E H I G H E R I N S A M P L E S FROM T H I S STUDY. 

T A B L E 1 0 — C O M P A R I S O N O F A V E R A G E C H E M I C A L C O M P O S I T I O N S O F A M P H I B O L E -
R I C H G N E I S S E S W I T H " A V E R A G E " R O C K - T Y P E S F R O M T H E L I T E R A T U R E . 

1 2 3 
W E I G H T P E R C E N T 

4 5 6 7 CO
 

S I 0 2 5 4 . 8 4 9 2 9 5 3 . 2 9 4 8 . 3 4 8 . 2 1 5 8 . 2 9 6 6 . 7 5 6 9 . 7 0 
A L 2 0 3 1 6 . 0 1 4 . 9 7 1 3 . 8 5 1 4 . 6 5 1 4 . 9 8 1 1 . 1 8 1 3 . 5 4 1 4 . 9 7 
F E 2 0 3 5 . 4 9 2 . 2 8 3 . 4 6 6 . 0 8 3 . 5 7 2 . 8 8 1 . 6 0 1 . 6 7 
F E O 3 . 9 4 8 0 6 8 4 6 8 . 8 9 8 . 9 5 4 . 0 0 3 . 5 4 1 . 1 1 
M G O 4 . 9 1 5 9 4 6 . 5 1 5 8 9 6 . 8 2 5 . 5 3 2 . 1 5 1 . 0 5 
C A O 6 . 3 5 9 5 1 6 . 3 8 9 0 9 9 . 2 3 9 . 2 5 2 . 5 4 2 . 6 1 
N A 2 0 3 . 7 9 3 . 5 0 2 . 3 9 4 . 6 1 3 . 4 9 1 . 8 3 2 . 9 3 4 . 1 7 
K 2 0 1 . 1 1 1 . 3 2 1 . 1 3 0 . 6 1 0 . 4 0 2 . 9 2 1 . 9 9 3 . 6 4 
T I 0 2 1 . 2 0 1 . 3 5 1 . 1 5 1 . 2 0 1 . 1 5 0 . 8 3 0 . 6 3 0 . 8 4 
P 2 O 5 

0 3 0 0 . 2 1 0 . 1 1 0 . 3 0 0 . 1 1 0 . 2 6 0 . 1 6 0 . 1 0 
M N O 0 1 3 0 1 3 0 . 1 8 0 . 1 3 0 . 1 8 0 . 1 1 0 . 1 2 0 0 8 
C 0 2 0 . 3 8 1 .83 0 . 7 6 0 . 3 8 0 . 7 6 0 . 9 8 1 .24 0 . 2 6 

1 AVERAGE OF SEVEN SAMPLES FROM THIS STUDY (MAP-UNITS 5A, 5B, 5F) TABLE 9. 
2 AVERAGE PARA-AMPHIBOLITE, HALIBURTON-MADOC AREA (VAN DE KAMP 1968) 
3 AVERAGE GREEN BED, SCOTLAND (VAN DE KAMP 1970) 
4 AVERAGE OF TWO SAMPFES FROM THIS STUDY (MAP-UNIT 5D) TABLE 9. 
5 AVERAGE ORTHO-AMPHIBOLITE, HALIBURTON-MADOC AREA (VAN DE KAMP 1968). 
6 AVERAGE OF 2 6 ANALYSES OF KALADAR CONGLOMERATE MATRIX (VAN DE KAMP 1 9 7 1 ) 
7 AVERAGE OF 61 GREYWACKES, PETTIJOHN (1963 , TABLE 7, ANALYSIS A) 
8 AVERAGE OF SIX GRANITIC GNEISSES (WYNNE-EDWARDS 1967, P. 266) . 
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C o m p a r i s o n o f these ave rage v a l u e s w i t h t h a t o f t h e K a l a d a r m e t a c o n g l o m e r -
a te shows a d i s t i n c t d i f f e rence as t h i s r ock t y p e is cons idered to h a v e been i m ­
m a t u r e c las t i c s e d i m e n t s d e r i v e d f r o m g r a n i t i c gneisses a n d m a f i c i gneous 
rocks ( v a n de K a m p 1971). C o m p a r i s o n w i t h t h e ave rage o f 6 1 g r e y w a c k e s 
( P e t t i j o h n 1963) revea l s s t r i k i n g l y d i f f e r e n t v a l u e s t h u s p r e c l u d i n g t h i s poss i ­
b le c o m p o s i t i o n a l source. F o r c o m p a r a t i v e purposes t h e ave rage v a l u e s o f s i x 
g r a n i t i c gneisses ( W y n n e - E d w a r d s 1967) a r e i n c l u d e d , a n d n o t s u p r i s i n g l y a re 
d i s s i m i l i a r w i t h respect t o t h e a m p h i b o l e - r i c h gneisses. C o m p a r i s o n o f t h e av ­
e rage B a v a l u e s a lso revea l s t h i s d i s t i n c t i o n . T h e a v e r a g e B a v a l u e for m a p -
u n i t s 5a , 5b a n d 5 f f r o m t h i s s t u d y is 3 4 1 p p m c o m p a r e d to 346 p p m fo r p a r a -
a m p h i b o l i t e s ( v a n de K a m p 1968) a n d u n i t 5 d has a m e a n B a o f 205 p p m w h i c h 
compares f a v o u r a b l y w i t h 173 p p m fo r t h e o r t h o - a m p h i b o l i t e s f r o m t h e H a l i -
b u r t o n - M a d o c a rea ( v a n de K a m p 1968) . 

I n l i g h t o f t h e s i m i l i a r i t y o f these c h e m i c a l compos i t i ons w i t h o r t h o - a n d 
p a r a - a m p h i b o l i t e s , these rocks , fo r c o m p a r i s o n , h a v e been p l o t t e d on t h e A F M 
vo lcan ic rock c l ass i f i ca t i on d i a g r a m o f I r v i n e a n d B a r a g a r (1971) a n d a re p re ­
sen ted i n F i g u r e 8. These rocks f a l l w i t h i n t h e c a l c - a l k a l i n e f i e l d w i t h t h e ex­
cep t i on o f t h e h o r n b l e n d e - r i c h gne iss ( m a p - u n i t 5d) w h i c h is t h o l e i i t i c . I t 
s h o u l d be m e n t i o n e d t h a t w h e n tes ted fo r a l t e r a t i o n u s i n g t h e F e 2 0 3 - T i 0 2 r e l a ­
t i o n s h i p each r o c k r e q u i r e d F e 2 0 3 a d j u s t m e n t . A l t h o u g h t h i s does n o t a f fect t h e 
A F M p l o t i t does p o i n t o u t t h a t these rocks h a v e u n d e r g o n e s u b s t a n t i a l o x i d a -

F 

SMC 14477 

Figure 8-AFM plot (Irvine and Baragar 1971) for the amphibole-rich gneisses revealing the calc-alkaline 
affinities of this unit. 

35 



Kaladar Area 

• Hornblende-plagioclase gneiss (5a) 

O Plagioclase-hornblende gneiss (5b) 

• Hornblende-rich gneiss (5d) 

1.0 2.0 3.0 

FeO/MgO Weight Percent 
SMC 14478 

Figure 9-FeO vs. FeO/MgO plot (Miyashiro 1974) for the amphibole-rich gneisses displaying the calc-
alkaline nature of the hornblende-plagioclase and plagioclase-hornblende members (para-
amphibolite) and the more tholeiitic nature of the hornblende-rich gneisses (ortho-amphibol-
ites). 

t i o n t h u s e x p l a i n i n g t h e h i g h e r F e 2 0 3 v a l u e s w i t h respect t o o t h e r a v e r a g e v a l ­
ues (see T a b l e 10). T h e F e O vs . F e O / M g O p l o t ( M i y a s h i r o 1974) p r e s e n t e d i n 
F i g u r e 9 a lso v e r i f i e s t h e c a l c - a l k a l i n e n a t u r e o f t hese a m p h i b o l e - r i c h gneisses. 
N o t e t h a t t h e h o r n b l e n d e - r i c h gne iss ( m a p - u n i t 5d) p l o t s c losest t o t h e t h o l e i ­
i t i c bo rde r . 

T h e a m p h i b o l e - r i c h gneisses poss ib l y r e p r e s e n t a s e d i m e n t a r y sequence i n 
w h i c h vo l can i c ash d e p o s i t i o n w a s c o n c u r r e n t w i t h s i l i ceous c las t i c d e p o s i t i o n 
o f f e l d s p a t h i c w a c k e a n d a r k o s i c w a c k e . Poss ib le r h y o l i t i c t u f f lenses a re a lso 
f o u n d i n these u n i t s . T h e s t r a t i g r a p h i c sec t i on appea rs t o t h i n t o w a r d s t h e 
n o r t h e a s t a n d i n d i v i d u a l u n i t s become m u c h t h i n n e r s u g g e s t i n g t h a t i n t h i s d i ­
r e c t i o n u n i t s m a y h a v e been m o r e d i s t a l f r o m t h e c las t i c o r p y r o c l a s t i c source. 
T h e s e d i m e n t a r y p i l e i s l o c a l l y i n t e r r u p t e d b y o r t h o - a m p h i b o l i t e s w h i c h ap ­
pea r t o be c o n f o r m a b l e w i t h t h e l a y e r i n g . These a m p h i b o l i t e s a r e m a i n l y o f 
c a l c - a l k a l i n e c o m p o s i t i o n a n d s i m i l a r i t i e s o f these c o m p o s i t i o n s w i t h those o f 
t h e h i g h e r l eve l s o f t h e T u d o r m e t a v o l c a n i c s i n B a r r i e a n d A n g l e s e a T o w n ­
sh ips ( M o o r e 1976) sugges t t h e same v o l c a n i c source m a y h a v e been respons i ­
b le fo r b o t h t h e T u d o r m e t a v o l c a n i c sequence a n d t h e a m p h i b o l e - r i c h gne iss i n 
t h i s m a p - a r e a . 
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MAFIC INTRUSIVE ROCKS 

SOUTH OF FLINTON A MAFIC BODY IS IN CONTACT WITH THE METAVOLCANIC PILE (UNIT 
1). THIS BODY IS POORLY EXPOSED AND COMPOSITIONALLY RANGES FROM QUARTZ GABBRO 
TO DIORITE (FIGURE 10) WITH MINOR GRANDODIORITE ZONES. THE ROCK WEATHERS GREEN 
AND WHITE AND IS FINE GRAINED TO MEDIUM GRAINED (0.2-4.0 MM). THE INTRUSION IS 
NOT HOMOGENEOUS BUT INCLUDES INCORPORATED SEGMENTS OF MAFIC METAVOLCANICS 
(MAP-UNIT LA) AND LOCALLY ULTRAMAFIC METAVOLCANICS (MAP-UNIT LJ). THIS BODY IS 
CUT BY DISCORDANT TO LOCALLY SUBCONCORDANT DIKES OF HORNBLENDE GRANODIORITE 
(MAP-UNIT 6B). THIS UNIT IS PROBABLY AN OFFSHOOT OF THE ELZEVIR BATHOLITH WHICH 
HAS BECOME RICHER IN MAFIC MINERALS UPON INTRUSION INTO THE MAFIC METAVOLCAN­
ICS. THIS BODY IS NOT CLEARLY INTRUSIVE INTO THE TUDOR METAVOLCANICS AND MAY 
REPRESENT A CONTAMINATION PHASE OF THE ELZEVIR BATHOLITH FORMED BY THE ASSIMI­
LATION AND REACTION OF MAFIC VOLCANIC ROCKS AND GRANITIC MAGMA. BROWN et al. 
(1975) CONSIDER PARTS OF THIS UNIT TO REPRESENT POSSIBLE OCEAN FLOOR MATERIAL, 
HOWEVER, THE AUTHOR CONSIDERS IT TO BE MORE AKIN TO THE CONTAMINATED MAFIC IN­
TRUSIVE ROCKS DESCRIBED BY LUMBERS (1968) AT THE WESTERN BORDER AT THE WES-
LEMKOON BATHOLITH, CASHEL TOWNSHIP. 

QUARTZ 

K-feldspar Plagioclase 

SMC 14479 

Figure 10-Contoured distribution of the modal compositions of 20 stained samples from the mafic intru­
sive rocks in terms of quartz, plagioclase, and K-feldspar recalculated to 100 percent. 
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Kaladar Area 

T h e i n h o m o g e n e i t y a n d h i g h degree o f s t r u c t u r a l r e w o r k i n g has caused a 
v a r i a b i l i t y i n t h e t e x t u r e s a n d m i n e r a l o g y o f t h i s u n i t . L o c a l l y t h e u n i t pos­
sesses t y p i c a l t e x t u r e s a n d m i n e r a l assemb lages o f h o r n b l e n d e - b e a r i n g q u a r t z 
g a b b r o , b u t rocks w h i c h a re t r a n s i t i o n a l b e t w e e n h o r n b l e n d e - b e a r i n g q u a r t z 
g a b b r o a n d h o r n b l e n d e - b e a r i n g q u a r t z d i o r i t e a lso a re f o u n d . T a b l e 11 i l l u s ­
t r a t e s t h e m o d a l compos i t i ons o f f o u r t h i n - s e c t i o n e d samp les f r o m t h i s u n i t . 
T h e h o r n b l e n d e q u a r t z gabb ro ( m a p - u n i t 6a) c o n t a i n s v e r y ca lc ic , w e l l t w i n n e d 
p lag ioc lase ( A n 7 0 . 1 0 0 ) a n d m o r e t h a n 10 pe rcen t q u a r t z . T h e p lag ioc lase is u s u ­
a l l y se r i c i t i zed a n d s a u s s u r i t i z e d . T h e m a t r i x o f samp les M 7 2 9 - 1 a n d M 4 7 7 - 2 
c o n t a i n s u n t w i n n e d p lag ioc lase . B o t h samp les h a v e l a r g e p o r p h y r o b l a s t s (2 .0-
7.0 m m ) o f w e l l t w i n n e d ca lc ic p lag ioc lase , set i n a m a t r i x w h i c h is p r i m a r i l y 
g r a n o b l a s t i c w i t h a w e a k l y deve loped p r e f e r r e d o r i e n t a t i o n . S a m p l e G 8 7 4 - 1 is 
t y p i c a l o f q u a r t z g a b b r o w i t h a h y p i d i o m o r p h i c g r a n u l a r , m e d i u m - g r a i n e d (0.4-
2.0 m m ) t e x t u r e . T h e b i o t i t e i n a l l t h r e e samp les is p s u e d o m o r p h i c a f t e r h o r n ­
b l e n d e a n d t h e h o r n b l e n d e l o c a l l y appears to be p s u e d o m o r p h i c a f t e r p y r o x e n e 
(aug i t e ) . E p i d o t e , ca l c i t e a n d opaques a re m i n o r c o n s t i t u e n t s . 

S a m p l e G 8 6 2 - 1 rep resen t s a h o r n b l e n d e - b i o t i t e g r a n o d i o r i t e ( m a p - u n i t 
6b) . These occur as d i s c o r d a n t t o s u b c o n c o r d a n t d i k e s a n d c o n t a i n q u a r t z , p l a ­
g ioc lase ( u n t w i n n e d ) , m i c r o c l i n e a n d b i o t i t e as essen t i a l phases. M u s c o v i t e a n d 
ca l c i t e a lso a re p resen t i n t h i s rock . T h i s rock is f i ne g r a i n e d w i t h a g r a n o b l a s ­
t i c i n t e r l o c k i n g t e x t u r e a n d h o r n b l e n d e has been c o m p l e t e l y a l t e r e d to b i o t i t e . 

T A B L E 1 1 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F M A F I C I N T R U S I V E R O C K S I N 
T H E K A L A D A R A R E A . 

M 7 2 9 - 1 M 4 7 7 - 2 G 8 7 4 - 1 G 8 6 2 - 1 

QUARTZ 1 1 . 0 1 3 . 0 1 1 . 0 3 5 . 1 
PLAGIOCLASE 3 7 . 7 1 2 5 0 2 5 0 . 7 3 6 . 3 

A N CONTENT 9 0 - 1 0 0 7 0 - 8 0 8 5 - 9 5 U 
MICROCLINE 1 4 . 7 9 . 6 
ORTHOCLASE 1 7 . 3 
BIOTITE3 1 5 6 2 2 . 0 1 6 7 7 . 0 0 

HORNBLENDE 1 3 . 3 3 8 . 3 5 0 
MUSCOVITE 8 . 4 

EPIDOTE 1.7 < 1 . 0 
CALCITE 4 . 7 1.6 1.7 
O P A Q U E 1.0 < 4 . 0 
T O T A L 1 0 0 6 1 0 0 0 9 9 . 7 1 0 0 . 1 

SAMPLES 
M729-1 Quartz gabbro (map-unit 6a) 2.9 km S of Flinton 
M729-1 Quartz gabbro (map-unit 6a) 4.2 km SW of Flinton 
G874-1 Quartz gabbro (map-unit 6a) 4 9 km SW of Flinton 
G862-1 Hornblende-biotite granodiorite (map-unit 6b) 6 2 km SW of Flinton 

'Includes untwinned plagioclase in matrix 
includes sericitized plagioclase and untwinned plagioclase in matrix 
3Pseudomorphic after hornblende 
U-Untwmned 
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INTERMEDIATE TO FELSIC PLUTONIC ROCKS 

ADDINGTON AND SHEFFIELD INTRUSIONS 

THE ADDINGTON AND SHEFFIELD INTRUSIONS ARE GROUPED TOGETHER AS BOTH HAVE 
SIMILIAR ROCK COMPOSITIONS. THE ADDINGTON INTRUSION IS A BAND OF FOLIATED TO 
GNEISSIC BIOTITE GRANITE AND QUARTZ MONZONITE WHICH OUTCROPS AS A PROMINENT 
NORTHEAST-TRENDING RIDGE ESSENTIALLY PARALLELING HIGHWAY 7 IN THE MAP-AREA. 
THE RIDGE IS APPROXIMATELY 1 KM WIDE WITH A LOCAL RELIEF OF 65 M. SITUATED ON 
THE NORTHERN FRINGE OF THE VILLAGE OF KALADAR IT IS LOCALLY KNOWN AS THE KALADAR 
HILL OR KALADAR GRANITE. A THINNER PARALLEL RIDGE OF THE SAME MATERIAL OCCURS 
0.25 KM SOUTH OF THE MAIN RIDGE BETWEEN THE VILLAGE OF KALADAR AND THE WEST­
ERN END OF KENNEBEC LAKE. A THIRD RIDGE OF THE SAME SIZE IS LOCATED ON THE SOUTH­
ERN SHORE OF LINGHAM LAKES. THE SHEFFIELD INTRUSION IS LOCATED IN THE SOUTHEAST 
CORNER OF THE MAP-AREA AND IS COMPOSED OF SWIRL FOLIATED AND BANDED TO GNEISSIC, 
PINK GRANITE AND GREY TRONDHJEMITE TO GRANODIORITE. THE SHEFFIELD INTRUSION IS 
HIGHLY TRANSECTED BY NORTHEAST- AND SOUTHEAST-TRENDING FAULTS AND LINEAMENTS. 

THE ADDINGTON INTRUSION IS COMPOSED OF THREE MAJOR UNITS AND TWO MINOR 

Quartz 

K-feldspar Plagioclase 

SMC 14480 

Figure 11-Contoured distribution of the modal compositions of 97 stained samples from the Addington 
intrusion in terms of quartz, plagioclase and K-feldspar recalculated to 100 percent. For rock 
classification, see Figure 10. 
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Kaladar Area 

U N I T S . T H E D ISTRIBUTION OF 9 7 STAINED S A M P L E S FROM T H I S I N T R U S I O N INDICATES THAT 
T H E BULK C O M P O S I T I O N I S QUARTZ M O N Z O N I T I C TO GRANIT IC ( F I G U R E 1 1 ) . 

T H E K A L A D A R H I L L RIDGE I S M A I N L Y C O M P O S E D OF M A P - U N I T S 7 A , 7 B , 7 E A N D 
LESSER A M O U N T S OF 7 D A N D 7F. T H E M O D A L C O M P O S I T I O N S OF THESE M A P - U N I T S ARE 
G I V E N I N T A B L E 1 2 ( M 2 4 1 - 1 , M 2 4 6 - 1 , M 2 4 4 - 1 ) . M A P - U N I T 7 A I S W E A K L Y FOLIATED, 
LEUCOCRATIC P I N K GRANITE W H I C H I S M E D I U M G R A I N E D ( 0 . 3 - 1 . 0 M M ) A N D WEATHERS 
W H I T I S H P I N K . M A P - U N I T 7 B I S FOLIATED TO GNEISSIC , M E D I U M - G R A I N E D ( 0 . 3 - 1 . 0 M M ) 
P I N K BIOTITE GRANITE W H I C H WEATHERS B R O W N I S H P I N K . M A P - U N I T 7 D I S M E D I U M 
G R A I N E D ( 0 . 2 - 1 . 0 M M ) , FOLIATED TO GNEISSIC, LEUCOCRATIC QUARTZ M O N Z O N I T E A N D 
WEATHERS P I N K I S H W H I T E - G R E Y . ALL THREE U N I T S C O N T A I N QUARTZ, FRESH PLAGIOCLASE 
( A N D E S I N E ) A N D MICROCLINE, PLUS M I N O R ORTHOCLASE. M A P - U N I T S 7 A A N D 7 D ARE POOR 
I N BIOTITE W H I L E M A P - U N I T 7 B CONTAINS U P TO 2 5 PERCENT BIOTITE, W H I C H I N T H E S A M ­
PLE T H I N SECTIONED W A S COMPLETELY CHLORITIZED. E P I D O T E , CLINOZOISITE A N D OPAQUES 
ARE C O M M O N M I N O R PHASES. U N I T S 7 A A N D 7 B ARE GRANOBLASTIC I N TEXTURE, 
WHEREAS 7 D POSSESSES A MORTAR TEXTURE C O N T A I N I N G BOTH CRUSHED A N D RECRYSTAL­
LIZED QUARTZ GRAINS. M A P U N I T 7 E I S M E D I U M G R A I N E D ( 0 . 5 - 1 . 0 M M ) FOLIATED TO 
GNEISSIC BIOTITE QUARTZ M O N Z O N I T E (BIOTITE LESS T H A N 2 5 PERCENT) W H I C H WEATHERS 
B R O W N I S H , P I N K I S H W H I T E - G R E Y . LOCALLY DEVELOPED I N T H E ABOVE U N I T S ARE POTASSIC 
FELDSPAR A U G E N S W H I C H ARE M E D I U M G R A I N E D (LESS T H A N 2 . 0 M M ) A N D W R A P P E D B Y 
T H E BIOTITE LAYERS OF T H E FOLIATION-GNEISSOSITY. M A P - U N I T S 7 A , B, D A N D E ARE VERY 
CONTINUOUS ALONG STRIKE A N D LOCALLY CONTAIN T H I N SLICES OF M A P - U N I T 3 C (F INE­
G R A I N E D BIOTITIC QUARTZOFELDSPATHIC PARAGNEISS) A N D T H I N QUARTZ-RICH ZONES BOTH 
OF W H I C H ARE CONTINUOUS TO D ISCONTINUOUS A N D PARALLEL TO T H E DEVELOPED FOLIA­
TION-GNEISSOSITY. LOCALLY T H I S U N I T I S CUT B Y SOUTHEAST-TRENDING FAULTS A N D 
SOUTHEAST-TRENDING P I N K - W H I T E P E G M A T I T E D I K E S ( M A P - U N I T 1 2 B ) . 

T H E K A L A D A R TO K E N N E B E C L A K E RIDGE I S M A I N L Y C O M P O S E D OF LEUCOCRATIC 
P I N K GRANITE, FOLIATED P I N K BIOTITE GRANITE A N D FOLIATED BIOTITE QUARTZ M O N Z O N I T E 
( M A P - U N I T S 7 A , 7 B A N D 7 E ) . M A P - U N I T S 7 A A N D 7 B I N T H I S RIDGE POSSESS M I N E R A L AS­
SEMBLAGES S I M I L A R TO THOSE M E N T I O N E D ABOVE ( T A B L E 1 2 , M 2 7 4 - 1 , M 2 7 4 - 3 ) A N D 
H A V E GRANOBLASTIC A N D MORTAR TEXTURES W I T H CRUSHED A N D TOTALLY RECRYSTALLIZED 
QUARTZ GRAINS. M A P U N I T 7 E ( T A B L E 1 2 , M 2 7 6 - 1 ) CONTAINS QUARTZ, PLAGIOCLASE ( A N ­
D E S I N E ) , ORTHOCLASE A N D BIOTITE, PLUS M I N O R A M O U N T S OF EPIDOTE, A L M A N D I N E GAR­
NET A N D CALCITE. T H E CARBONATE OCCURS I N PORPHYROBLASTS OF R A D I A T I N G ACICULAR 
GRAINS INCORPORATED FROM N E I G H B O U R I N G CARBONATE M E T A S E D I M E N T S U P O N I N T R U ­
S ION. T H E TEXTURE OF T H I S ROCK I S GRANOBLASTIC TO GNEISSIC. ALL T H E ROCKS I N T H I S 
RIDGE SHOW CHLORITIZATION OF T H E BIOTITE. M U S C O V I T E I N THESE S A M P L E S INTERLEAVED 
W I T H BIOTITE LOCALLY E X H I B I T S ACICULAR FORMS B U T I S ALSO V E R M I F O R M . T H E S E TWO 
M U S C O V I T E H A B I T S SUGGEST TWO DIFFERENT GENERATIONS OF M U S C O V I T E . LOCALLY M A P -
U N I T S 3 C A N D 5 A OUTCROP DISCONTINUOUSLY W I T H I N T H I S RIDGE. 

T H E L I N G H A M L A K E S RIDGE I S ENTIRELY C O M P O S E D OF FOLIATED P I N K BIOTITE GRAN­
ITE ( M A P - U N I T 7 B ) . S I M I L A R TO T H E OTHER THIN-SECTIONED S A M P L E S OF T H I S U N I T , IT I S 
COMPOSED OF QUARTZ, PLAGIOCLASE ( A N D E S I N E ) A N D MICROCLINE A N D CHLORITIZED BIOT­
ITE I N A GRANOBLASTIC INTERLOCKING GNEISSIC TEXTURE. T H I S RIDGE CONTAINS T H I N D I S ­
CONTINUOUS SLICES OF M E D I U M - G R A I N E D BIOTITE QUARTZOFELDSPATHIC GNEISS A N D FINE­
G R A I N E D HORNBLENDE-PLAGIOCLASE GNEISS ( M A P - U N I T S 3 D A N D 5 A ) I N LIT-PAR-LIT RELA­
T I O N S H I P S W I T H T H E GRANIT IC I N T R U S I V E ROCKS. 

T H E I N T R U S I V E NATURE OF T H E A D D I N G T O N I N T R U S I O N I S I N D I C A T E D B Y T H E LIT-PAR-
LIT CONTACT RELATIONSHIPS IT H A S W I T H T H E H E R M O N G R O U P , THE CONTINUOUS TO D I S ­
CONTINUOUS T H I N SLICES OF T H E H E R M O N G R O U P CONTAINED W I T H I N IT , A N D THE P E C U -
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T A B L E 1 2 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F T H E A D D I N G T O N A N D S H E F F I E L D I N T R U S I O N S I N T H E K A L A D A R A R E A . 

M 2 4 1 - 1 M 2 4 6 - 1 M 2 4 4 - 1 M 2 7 4 - 1 M 2 7 4 - 3 M 2 7 6 - 1 M 0 0 1 - 2 M 0 0 2 - 1 M 0 0 8 - 2 

QUARTZ 6 0 . 0 4 5 . 8 4 6 . 2 6 2 . 7 3 9 . 7 5 6 . 3 2 5 . 7 3 8 . 8 3 8 . 3 
PLAGIOCLASE 1 5 . 7 1 5 . 3 18.4 1 1 . 0 2 2 . 7 1 5 . 7 2 2 . 0 1 8 . 9 3 1 . 8 

A N CONTENT 3 0 - 3 5 3 0 - 3 5 3 0 - 3 5 U 3 0 - 3 5 3 0 - 3 5 3 0 - 3 5 3 0 - 3 5 S 
K-FELDSPAR 1 6 . 7 3 1 2 2 4 . 6 1 3 . 7 2 1 . 3 6 . 0 3 9 . 6 2 8 . 5 2 0 . 5 

M . O M , 0 M , 0 M M , 0 O M M M 
BIOTITE 0 . 7 0 . 5 5 . 0 3 . 3 1 9 0 8 . 7 1 0 . 8 4 . 0 
MUSCOVITE 1.0 4 . 7 7 . 0 6 . 0 3 . 4 
CHLORITE 1.7 2 . 3 9 . 5 3 . 0 
EPIDOTE 3 . 3 1.0 0 . 5 0 . 5 
CLINOZOISITE 1.0 1.0 
SPINEL 1.0 
O P A Q U E 3 . 0 0 . 7 1.0 3 . 0 3 . 7 2 . 9 2 .1 
CALCITE 2 . 0 
ALMANDINE GARNET 5 . 0 
T O T A L 100.4 1 0 0 . 0 9 9 . 9 100.4 1 0 0 . 0 1 0 0 . 0 9 9 . 7 9 9 . 9 1 0 0 . 1 

SAMPLES 
M241-1 Leucocratic quartz monzonite (map-unit 7d). Addington intrusion, Kaladar Hill. 2.6 km SWof Kaladar. 
M246-1 Leucocratic pink granite (map-unit 7a) Addington intrusion, Kaladar Hill 2.4 km WSW of Kaladar. 
M244-1 Pink biotite granite (map-unit 7b) Addington intrusion, Kaladar Hill. 2.9 km SW of Kaladar. 
M274-1 Leucocratic pink granite (map-unit 7a). Addington intrusion, Kaladar to Kennebec Lake ridge. 6.1 km NE of Kaladar. 
M274-3 Pink biotite granite (map-unit 7b). Addington intrusion, Kaladar to Kennebec Lake ridge 6.1 km NE of Kaladar 
M276-1 Biotite quartz monzonite (map-unit 7e) Addington intrusion, Kaladar to Kennebec Lake ridge 6 0 km NE of Kaladar 
M001 -2 Pink biotite granite (map-unit 7b). Addington intrusion, Lingham Lakes ridge. 8.5 km E of Kaladar. 
M002-1 Pink biotite granite (map-unit 7b) Addington intrusion. 8.6 km E of Kaladar 
M008-2 Interbanded pink granite and grey trondhjemite to granodiorite (map-unit 7c). Sheffield intrusion 9 4 km E of Kaladar 

U—Untwinned 
S—Serialized 
O—Orthoclase 
M—Microcline 



Kaladar Area 

Quartz 

• 1-3 occurrences 

n= 20 

K-feldspar Plagioclase 

SMC 14481 

Figure 12-Contoured distribution of the modal compositions of 20 stained samples from the Sheffield in­
trusion in terms of quartz, plagioclase and K-feldspar recalculated to 100 percent. For rock 
classification, see Figure 10. 

LIAR EXISTENCE IN A TYPICAL "GRANITIC" MINERALOGY OF VERMIFORM MUSCOVITE AND 
CARBONATE PORPHYROBLASTS. THIS UNIT IS INTERPRETED AS HAVING INTRUDED THE HER­
MON GROUP IN A LIT-PAR-LIT MANNER WITH COMPLETE GRANITIZATION COMMONLY DE­
VELOPED, YET LOCALLY JUXTAPOSED WITH PRESERVED SEDIMENTARY UNITS. THE ADDING­
TON INTRUSION IS NOT CONSIDERED TO BE PART OF THE BASEMENT IN THIS STUDY AND MAY 
LIKELY EVEN POSTDATE THE NORTHBROOK BATHOLITH EVENT. 

THE SHEFFIELD INTRUSION IS QUITE DISTINCTIVE IN THE FIELD FROM THE ADDINGTON 
INTRUSION. IT IS COMPOSED ENTIRELY OF MAP-UNIT 7C, SWIRL FOLIATED, BANDED TO 
GNEISSIC, PINK GRANITE TO QUARTZ MONZONITE AND GREY TRONDHJEMITE TO GRANODIOR­
ITE (FIGURE 12). THIS UNIT DISPLAYS WELL DEVELOPED BUT HIGHLY CONTORTED BAND-
ING-GNEISSOSITY (SWIRL FOLIATION). BANDING IS THE PREFERRED TERM FOR THIS ROCK AS 
THE PLANAR NATURE OF GNEISSOSITY IS SELDOM OBSERVED. THE BANDING PREDOMI­
NANTLY COMPRISES ALTERNATING PINK AND GREY BANDS (GRANITE-QUARTZ MONZONITE 
AND TRONDHJEMITE-GRANODIORITE). MINERALOGICALLY, THE ONE SAMPLE THIN SEC­
TIONED (SEE TABLE 12, M008-2) IS SIMILAR TO THE SAMPLES OF THE ADDINGTON INTRU­
SION BUT THE PLAGIOCLASE IS SEVERELY SERICITIZED AND THE BIOTITE IS NOT CHLORITIZED. 
THIS ROCK IS MEDIUM GRAINED (0.5-1.0 M M ) AND INTERLOCKING GRANOBLASTIC IN TEX­
TURE. THE HIGHLY CONTORTED BANDING AND HEAVILY ALTERED PLAGIOCLASE GRAINS SUG­
GEST THAT THE SHEFFIELD INTRUSION IS OLDER THAN THE ADDINGTON INTRUSION, AND POS­
SIBLY MAY REPRESENT A BASEMENT GNEISS IN THE MAP-AREA. 
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ELZEVIR BATHOLITH 

THE ELZEVIR BATHOLITH OUTCROPS IN THE WESTERN PORTION OF THE MAP-AREA. THIS 
INTRUSION IS THE MOST MASSIVE OF ANY IN THE MAP-AREA AND IS CHIEFLY GRANODIORI-
TIC TO QUARTZ MONZONITIC IN COMPOSITION (FIGURE 13). THESE ROCKS WEATHER LIGHT 
GREY AND ARE DISTINGUISHED FROM THE NORTHBROOK BATHOLITH BY THE GENERAL AB­
SENCE OF A BIOTITE LINEATION. LOCALLY, A NEARLY HORIZONTAL LINEATION IS WEAKLY DE­
VELOPED AND HAS A SEEMINGLY RANDOM ORIENTATION. HOWEVER, WHEN EXAMINED 
CLOSELY THESE ORIENTATIONS DELINEATE CIRCULAR ZONES. THESE ARE INTERPRETED BY THE 
AUTHOR AS BEING DUE TO INTERNAL DEFORMATION WITHIN THE BATHOLITH CREATED BY 
MULTISTAGE INTRUSION. ALONG THE EASTERN BORDER OF THE BATHOLITH WEAKLY DEVEL­
OPED LINEATIONS ARE OMNI-DIRECTIONAL INDICATING THE SEMI-PLASTIC STATE OF THE BA­
THOLITH UPON INTRUSION INTO THE HERMON GROUP. THE CONTACT WITH THE TUDOR ME­
TAVOLCANICS (MAP-UNIT 1 ) IS VERY IRREGULAR AND INCLUSIONS AND XENOLITHS OF TUDOR 
MATERIAL ARE NOT UNCOMMON. 

THE ROCKS OF THE BATHOLITH ARE MEDIUM GRAINED (0.5-2.0 M M ) AND THE MODAL 
COMPOSITIONS OF THREE THIN-SECTIONED SAMPLES ARE PRESENTED IN TABLE 13. BOTH 
ROCK TYPES ARE QUITE SIMILAR IN COMPOSITION EXCEPT FOR THE FELDSPAR PROPORTIONS 
AND THE PRESENCE OF MORE MICROCLINE THAN ORTHOCLASE IN THE QUARTZ MONZONITE. 

Quartz 

K-feldspar Plagioclase 

SMC 14482 

Figure 13-Contoured distribution of the modal compositions of 33 stained samples from the Elzevir Ba­
tholith in terms of quartz, plagioclase, and K-feldspar recalculated to 100 percent. For rock 
classification, see Figure 10. 
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Kaladar Area 
T A B L E 1 3 — M O D A L C O M P O S I T I O N ( V O L U M E P E R C E N T ) O F T H E E L Z E V I R B A T H O L I T H 

I N T H E K A L A D A R A R E A . 

M666-1 M686-1 M757-1 
Quartz 390 400 48.7 
Plagioclase 39.0 31.3 18.7 u,s U,S u,s Orthoclase ± Microcline 6 7 2 0 6.0 Biotite 8.3 14.0 21.3 Muscovite 3 3 12 3 2.7 Chlorite 1.0 Epidote 1.0 1.0 Sphene 1.0 1.0 Calcite 1.0 1.0 1.3 Opaque 1.0 TOTAL 1003 100.6 99.7 
SAMPLES 
M666-1 Biotite granodiorite (map-unit 8a). 4.2 km WSW of Northbrook. 
M686-1 Biotite granodiorite (map-unit 8a) 2.5 km N of Flinton. 
M757-1 Biotite quartz monzonite (map-unit 8b). 6.9 km SW of Flinton. 

U—Untwinned 
S—Sericitized 

The dominant mafic mineral phase in both rock types is biotite, and the minor 
mineral phases are muscovite, chlorite, epidote, sphene, calcite and opaques. 
The biotite is chloritized, and muscovite occurs in two modes: 1) interleaved 
with biotite, and 2.) discrete acicular and vermiform flakes. Sphene occurs as 
euhedral to subhedral rhombs and wedges. Texturally, these rocks are gener­
ally granoblastic interlocking with minor zones of granoblastic gneissic texture 
(located in the lineated zones mentioned above). The occurrence of sphene and 
calcite in rocks of these compositions is attributed to the introduction of Ti and 
Ca upon intrusion of the body into the Tudor metavolcanics. 

Northbrook Batholith 

The Northbrook Batholith is a large composite batholith which covers ap­
proximately 80 km2 or almost one-third of the map-area. Rocks of the batholith 
are well exposed from the southwest border of the map-area to the northeast 
corner. To the southwest, the batholith narrows and continues beyond the map-
area for a short distance. To the northeast, the batholith continues out of the 
map-area for a considerable distance and increases in width. This body is struc­
turally very massive, weakly lineated with a locally developed discontinuous 
gneissosity. The batholith contains many northeast- and east-trending linea­
ments which truncate and cut one another. Faults with obvious offsets tend to 
have southeasterly trends. Some southeast trending pink-white pegmatite 
dikes (map-unit 12b) cut the batholith along its southern margin. The body is 
intrusive into the Hermon Group as evidenced by thin linear slice-like inclu­
sions of map-unit lh along its western margin. The southern contact with the 
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H E R M O N G R O U P IS POORLY EXPOSED A N D OFTEN OBLITERATED B Y P E G M A T I T E INTRUSIONS 

( M A P - U N I T 1 2 ) . T H E NORTHBROOK BATHOLITH A N D THE H E R M O N G R O U P FORM THE 

B A S E M E N T U P O N W H I C H THE F L I N T O N G R O U P W A S DEPOSITED. 

T H E COMPOSITE NATURE OF TH IS BATHOLITH I S ILLUSTRATED I N F I G U R E 1 4 . T H I S 

FIGURE REPRESENTS THE DISTRIBUTION OF 1 4 9 S A M P L E S FROM THE ENTIRE BATHOLITH I N 

THE M A P - A R E A I N T E R M S OF QUARTZ, POTASSIC FELDSPAR A N D PLAGIOCLASE RECALCULATED 

TO 1 0 0 PERCENT. A L T H O U G H THE MOST DENSELY POPULATED ZONES ARE T H E GRANODIORITE 

A N D QUARTZ M O N Z O N I T E FIELDS, SUBSTANTIAL N U M B E R S OF S A M P L E S FALL I N BOTH T H E 

TRONDHJEMITE A N D GRANITE FIELDS. 

M A P - U N I T 9 A , BIOTITE TRONDHJEMITE ( T A B L E 1 4 , G 5 2 9 - 1 , M 4 7 2 - 1 ) I S THE P H A S E 

W I T H THE LOWEST POTASSIC FELDSPAR CONTENT I N THE BATHOLITH. T H E ROCK WEATHERS 

G R E Y - W H I T E , I S M E D I U M GRAINED ( 1 . 0 - 1 . 2 M M ) A N D TEXTURALLY I S GRANOBLASTIC. T H E 

PRINCIPAL M I N E R A L PHASES ARE QUARTZ, PLAGIOCLASE ( A N D E S I N E , SERICITIZED) A N D 

BIOTITE; THE M I N O R PHASES ARE MICROCLINE, M U S C O V I T E , EPIDOTE, S P H E N E A N D OPA­

QUES. T H E EPIDOTE GRAINS OFTEN H A V E ALLANITE CORES A N D M U S C O V I T E TENDS TO OCCUR 

EITHER AS DISCRETE FLAKES OR W I T H I N T H E BIOTITE CLEAVAGE. 

M A P - U N I T 9 B I S BIOTITE GRANODIORITE. T H E U N I T DOES NOT WEATHER AS W H I T E AS 

THE BIOTITE TRONDHJEMITE A N D U P O N CLOSE E X A M I N A T I O N USUALLY CONTAINS M O R E 

P I N K FELDSPAR, ALTHOUGH M A P - U N I T S 9 A A N D 9 B CAN OFTEN LOOK ALIKE I N THE U N S ­

T A I N E D H A N D S P E C I M E N . T H I S U N I T I S M E D I U M GRAINED ( 0 . 5 - 1 . 8 M M ) . T H E D O M I ­

N A N T M I N E R A L S ARE QUARTZ, PLAGIOCLASE ( B Y T O W N I T E , SAUSSURITIZED) A N D BIOTITE 

W I T H M I N O R MICROCLINE, HORNBLENDE, EPIDOTE A N D S P H E N E ( T A B L E 1 4 , G 5 7 6 - 1 ) . 

T H I S ROCK HAS A N INTERLOCKING GRANOBLASTIC TEXTURE W I T H HORNBLENDE GRAINS 

W R A P P E D B Y BIOTITE FLAKES W H I C H H A V E EUHEDRAL S P H E N E WEDGES I N THEIR CLEAV­

AGE. T H E EPIDOTE GRAINS TEND TO H A V E ALLANITE CORES. 

T A B L E 1 4 — M O D A L C O M P O S I T I O N S ( V O L U M E P E R C E N T ) O F T H E N O R T H B R O O K 
B A T H O L I T H I N T H E K A L A D A R A R E A . 

G529-1 M472-1 G576-1 M383-1 M327-1 M550-1 

QUARTZ 35.3 3 9 9 3 2 2 33.7 48.3 5 6 3 
PLAGIOCLASE 44.3 3 9 5 44.2 26.6 14.1 1 5 3 

AN CONTENT 

CO 30-35 75-80. SA 30-35. S 30-35, SA CO
 

MICROCLINE 3.3 1.3 4.3 15.0 29.0 24.4 
MUSCOVITE 5.3 3 3 2.0 
BIOTITE 10.3 14.2 1 0 7 16.6 5.0 1.0 
HORNBLENDE 4.4 0.6 
EPIDOTE 1.0 5.7 3.4 3.7 0 5 < 0 5 
SPHENE 0.5 1.0 1.6 0 5 
OPAQUE 1.0 2.0 < 0 5 
TOTAL 100.0 99 6 100.2 9 9 8 100.2 100 0 

SAMPLES 
G529-1 Biotite trondhjemite (map-unit 9a) 1 1 km SE of Northbrook 
M472-1 Biotite trondhjemite (map-unit 9a) 2.6 km SE of Flinton. 
G576-1 Biotite granodiorite (map-unit 9b) 3.9 km SE of Northbrook. 
M383-1 Biotite quartz monzonite (map-unit 9c) 3 4 km SE of Northbrook 
M327-1 Biotite granite (map-unit 9d). 11.2 km E of Northbrook. 
M550-1 Potassic feldspar segregations (map-unit 9f). 6.8 km S of Flinton 

S—Sericitized 
Sa—Saussuritized 
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Kaladar Area 

QUARTZ 

K-feldspar Plagioclase 
SMC 14483 

Figure 14-Contoured distribution of the modal compositions of 149 stained samples from the North­
brook Batholith in terms of quartz, plagioclase and K-feldspar recalculated to 100 percent. 
For rock classification, see Figure 10. 

MAP-UNIT 9C IS BIOTITE QUARTZ MONZONITE WHICH WEATHERS A DISTINCTIVE PINK­
ISH WHITE-GREY AND IS MEDIUM GRAINED (0.5-1.2 MM). THE DOMINANT MINERALS 
(TABLE 14, M383-1) ARE QUARTZ, PLAGIOCLASE (ANDESINE), MICROCLINE AND BIOTITE. 
HORNBLENDE, EPIDOTE, ALLANITE, SPHENE AND OPAQUES COMPRISE THE MINOR PHASES. 
THE EPIDOTE TENDS TO BE AN ALTERATION PRODUCT OF BIOTITE AND HORNBLENDE WHILE 
SPHENE AND ALLANITE ARE SUBHEDRAL TO EUHEDRAL GRAINS. THIS PARTICULAR SAMPLE IS 
FROM A FOLIATED TO GNEISSIC ZONE AND DISPLAYS A RECRYSTALLIZED MORTAR TEXTURE OF 
THE QUARTZ GRAINS SUGGESTING THE LOCALLY DEVELOPED GNEISSOSITY MAY BE TECTONIC 
IN ORIGIN. 

MAP-UNIT 9D IS BIOTITE GRANITE, A PINK WEATHERING ROCK WHICH IS MEDIUM 
GRAINED (0.4-1.6 M M ) CONTAINING QUARTZ, PLAGIOCLASE (ANDESINE, SAUSSURITIZED) 
AND MICROCLINE AS MAJOR PHASES (TABLE 14, M327-1). THE MINOR PHASES ARE BIOT­
ITE, MUSCOVITE, EPIDOTE AND SPHENE. SAMPLE M327-1 HAS A GRANOBLASTIC TEXTURE 
WITH THE QUARTZ FORMING CRUDE DISCONTINUOUS LAYERS. THE QUARTZ APPEARS TO BE 
TOTALLY RECRYSTALLIZED IN THIS SAMPLE. 

MAP-UNIT 9F IS FINE GRAINED (LESS THAN 0.5 M M ) POTASSIC FELDSPAR SEGREGA­
TIONS WHICH CONSIST OF WHITE WEATHERING APLITE. THESE APLITES ARE DISCONTINUOUS 
AND PARALLEL TO THE LOCAL LINEATION AND GNEISSOSITY (IF PRESENT). THE BOUNDARIES 
WITH THE COUNTRY ROCK ARE INDISTINCT AND GRADATIONAL. THE PRINCIPAL MINERAL 
PHASES IN ONE SAMPLE THIN SECTIONED (TABLE 14, M550-1) ARE QUARTZ, PLAGIOCLASE 
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(SERICITIZED) AND MICROCLINE WITH MINOR AMOUNTS OF MUSCOVITE, BIOTITE, EPIDOTE 
AND OPAQUES. THE ROCK HAS A GRANOBLASTIC INTERLOCKING TEXTURE AND IS QUARTZ 
MONZONITIC IN COMPOSITION. 

MAP-UNIT 9G REPRESENTS DISCONTINUOUS HORNBLENDE-PLAGIOCLASE TO AMPHIBOL­
ITE PHASES WITHIN THE NORTHBROOK BATHOLITH. ALTHOUGH THESE UNITS HAVE SHARP 
CONTACTS WITH THE ROCKS OF THE BATHOLITH THEY ARE USUALLY PARALLEL TO THE DEVEL­
OPED LINEATION AND GNEISSOSITY (IF PRESENT). TYPICALLY THESE UNITS ARE LESS THAN 1 
M WIDE AND DISCONTINUOUS ON AN OUTCROP SCALE, BUT CAN BE UP TO 3 M WIDE AND 
TRACED FOR UP TO 0.5 KM. EAST OF HIGHWAY 41 THESE UNITS ARE HORNBLENDE-PLAGIOC­
LASE GNEISS BUT WEST OF THE HIGHWAY AMPHIBOLITE IS PREDOMINANT. THESE UNITS 
ARE INTERPRETED AS BEING REMNANT XENOLITHS OF THE HERMON GROUP MAFIC META­
VOLCANICS AND CALC-SILICATE GNEISS WHICH HAVE NOT BEEN TOTALLY ASSIMILATED INTO 
THE NORTHBROOK BATHOLITH. 

THE MORE K-FELDSPAR RICH UNITS LOCALLY CONTAIN K-FELDSPAR AUGENS (MAP-
UNIT 9C). THESE ARE TYPICALLY MEDIUM GRAINED (LESS THAN 5 MM). MAP-UNIT 9H IN­
DICATES THE PRESENCE OF EPIDOTE-RICH VEINLETS WHICH ARE LOCALLY ABUNDANT IN THE 
BATHOLITH. THE WESTERN PORTION OF THE BATHOLITH IN THE MAP-AREA CONTAINS MORE 
SPHENE AND HORNBLENDE THAN DO THE NORTHERN OR EASTERN PORTIONS. THIS IS INTER­
PRETED BY THE AUTHOR AS A RESULT OF THE NORTHBROOK BATHOLITH INTRUDING THE 
MAFIC VOLCANIC PILE (MAP-UNIT 1) ALONG THE WESTERN BORDER AND PICKING UP SUFFI­
CIENT AMOUNTS OF CA, MG, T I , AND FE TO FORM THESE MINERALS. 

METASEDIMENTS 

FLINTON GROUP 

THE FLINTON GROUP IS A FORMALLY DENNED (MOORE AND THOMPSON 1972), 
LARGELY METACLASTIC SUCCESSION WHICH LIES UNCONFORMABLY ON ALL THE PRECEEDING 
UNITS. IN THE MAP-AREA THIS GROUP IS LARGELY CONFINED TO TWO NARROW SYNFORMAL 
STRUCTURES WHICH STRIKE N15E AND TRANSECT THE LITHOLOGIES OF THE WESTERN MAP-
AREA NEAR THE VILLAGE OF FLINTON. THE EASTERNMOST SYNFORM IS CONTINUOUS IN THE 
MAP-AREA BUT THE WESTERNMOST IS DISCONTINUOUS AND IS NOT PRESENT SOUTH OF 
FLINTON. IN ADDITION TO THESE TWO ZONES THE KALADAR METACONGLOMERATE 3.5 KM 
NORTH OF KALADAR IS INCLUDED BY THE AUTHOR IN THE FLINTON GROUP BECAUSE IT LIES 
UNCONFORMABLY ON THE NORTHBROOK BATHOLITH. IN THE MAP-AREA THE FLINTON 
GROUP CAN BE SUBDIVIDED INTO TWO MAJOR ROCK UNITS: CLASTIC SILICEOUS METASEDI­
MENTS AND CARBONATE METASEDIMENTS. 

CLASTIC SILICEOUS METASEDIMENTS 

THE ROCKS OF THIS UNIT ARE ESSENTIALLY EQUIVALENT TO THE BISHOP CORNERS FOR­
MATION AS DEFINED AND MAPPED BY THOMPSON (1972). IT IS CONSIDERED TO BE THE 
BASAL UNIT IN THE FLINTON GROUP NEAR THE VILLAGE OF FLINTON. 
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Kaladar Area 

T A B L E 1 5 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F T H E C L A S T I C S I L I C E O U S 
M E T A S E D I M E N T S O F T H E F L I N T O N G R O U P I N T H E K A L A D A R A R E A . 

M 4 6 9 - 2 M 4 5 1 - 6 M 5 0 0 - 2 M 4 7 9 - 2 M 4 8 1 - 2 

QUARTZ 5 3 . 7 7 5 . 0 8 3 , 3 7 9 . 1 6 4 . 0 
PLAGIOCLASE 5 .7 7 .3 2 . 0 1 2 , 3 

A N CONTENT CO
 

3 0 - 3 5 CO
 

MICROCLINE 1.6 1.0 
ORTHOCLASE 7 .0 
MUSCOVITE 1 6 . 7 1.0 9 , 0 1 6 . 9 1 6 . 0 
BIOTITE 9 . 0 2 . 7 4 . 0 1 2 . 3 
ALMANDINE GARNET 5 .7 
CALCITE 7 .3 
EPIDOTE 6 . 0 1.0 7 .0 
ZIRCON 1.0 
O P A Q U E 1.3 < 1 . 0 1.5 1.0 
T O T A L 9 9 . 7 9 9 . 7 9 9 9 1 0 0 . 5 1 0 0 . 3 

SAMPLES 
M469-2 Quartzofeldspathic sandstone (map-unit 10a). 2.1 km SE of Flinton 
M451 -6 Matrix of quartz-pebble conglomerate (map-unit 10b) 5,0 km NE of Kaladar 
M500-2 Matrix of quartz-pebble conglomerate (map-unit 10b) 2 8 km NW of Kaladar 
M479-2 Matrix of quartz-pebble conglomerate (map-unit 10b). 3.0 km SW of Northbrook 
M481 -2 Biotite-quartz-feldspar schist (map-unit 10d) 2 6 km SW of Northbrook 

S—Sericitized 

M a p - u n i t 10a is a q u a r t z o f e l d s p a t h i c sands tone w i t h loca l q u a r t z o f e l d ­
spa th i c c o n g l o m e r a t e u n i t s . T h i s r ock c o n t a i n s q u a r t z , p lag ioc lase , m i c a a n d 
potass ic fe ldspar as t h e m a i n m i n e r a l s w i t h t o u r m a l i n e , c a r b o n a t e , ox ide a n d 
a p a t i t e as accessor ies, ( T h o m p s o n 1972). A s a m p l e t h i n sec t ioned i n t h i s s t u d y 
revea l s q u a r t z , m u s c o v i t e , b i o t i t e , p lag ioc lase ( u n t w i n n e d ) , ca l c i t e , a n d ep ido te 
(Tab le 15, M 4 6 9 - 2 ) , a n d m i n o r opaques. T e x t u r a l l y , t h i s r ock is g r a n o b l a s t i c 
w i t h a w e a k l y de f i ned f o l i a t i o n w h i c h appears to be r e l i c t b e d d i n g p lanes . T h e 
rock w e a t h e r s a b u f f - p i n k i s h w h i t e w i t h a d i s t i n c t i v e d i f f e r e n t i a l r i b b i n g par ­
a l l e l t o s t r i k e o f f e l dspa r r i c h a n d poor zones. T h e sands tone is m e d i u m g r a i n e d 
(0.5-2.0 m m ) as is t h e m a t r i x o f t h e m e t a c o n g l o m e r a t e phases. T h e c las ts i n t h e 
m e t a c o n g l o m e r a t e a re pebb le size (5-15 m m ) . C o m p o s i t i o n a l l y t h e pebb les a re 
m a i n l y w h i t e q u a r t z i t e w i t h m o r e m i n o r a m o u n t s o f v e i n q u a r t z a n d t r ace 
a m o u n t s o f b l a c k q u a r t z . P r e f e r e n t i a l w e a t h e r i n g causes t h e pebb les i n t h i s 
c o n g l o m e r a t e to s t a n d o u t i n r e l i e f w i t h respect t o t h e m a t r i x . T h i s u n i t is w e l l 
exposed a n d s t r a t i g r a p h i c a l l y separa tes t h e q u a r t z - p e b b l e m e t a c o n g l o m e r a t e 
( m a p - u n i t 10b) f r o m t h e c a r b o n a t e m e t a s e d i m e n t s ( m a p - u n i t 11). 

M a p - u n i t 10b is q u a r t z - p e b b l e m e t a c o n g l o m e r a t e w h i c h l oca l l y c o n t a i n s a n 
a l u m i n o u s m icaceous m a t r i x a n d lenses o f q u a r t z i t e . T h i s u n i t is w e l l exposed 
a n d c o n t i n u o u s a l o n g s t r i k e i n t h e s y n f o r m a l s t r u c t u r e s east o f F l i n t o n a n d is 
w e l l exposed i n t h e s o u t h e r n m o s t m a r g i n o f t h e K a l a d a r m e t a c o n g l o m e r a t e 3.5 
k m n o r t h o f K a l a d a r . T h i s u n i t w e a t h e r s a d i s t i n c t w h i t e to s h i n y g r e y a n d de­
p e n d i n g on t h e m a t r i x c o m p o s i t i o n m a y be s m o o t h or h a v e o u t s t a n d i n g peb­
b les. T h e m a t r i x i n g e n e r a l composes 40 pe rcen t o f t h e rock b y v o l u m e a n d is e i ­
t h e r q u a r t z o f e l d s p a t h i c ( c o n t a i n i n g q u a r t z , p lag ioc lase a n d K - f e l d s p a r w i t h 
m i n o r a m o u n t s o f m u s c o v i t e , b i o t i t e a n d g a r n e t w i t h or w i t h o u t a p a t i t e a n d 
t o u r m a l i n e ) or m icaceous (composed o f m u s c o v i t e , b i o t i t e a n d h e m a t i t e w i t h 
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LESSER A M O U N T S OF QUARTZ, FELDSPAR, CARBONATE, EPIDOTE, APATITE A N D T O U R M A L I N E ) . 
T H E M A T R I X I S FINE GRAINED TO M E D I U M GRAINED ( 0 . 3 - 1 . 0 M M ) . T H E CLASTS ARE AL­
W A Y S PEBBLE SIZE ( 5 - 1 5 C M M O S T C O M M O N L Y ) A N D ROUNDED B U T DEFORMED W I T H 
FLATTENED ELLIPSOIDAL SHAPES. T H O M P S O N ( 1 9 7 2 ) REPORTED THAT 5 0 - 6 7 PERCENT OF 
T H E PEBBLE POPULATION I S COMPOSED OF GREY TO W H I T E QUARTZITE, 2 5 PERCENT OF V E I N 
QUARTZ, 1 0 PERCENT OF BLACK QUARTZITE A N D RARE GRANITIC CLASTS. T W O S A M P L E S OF 
THE M A T R I X OF TH IS U N I T WHERE IT OUTCROPS NORTH OF K A L A D A R WERE T H I N SECTIONED. 
T H E MODAL COMPOSIT IONS ARE PRESENTED I N T A B L E 1 5 ( M 4 5 1 - 6 , M 5 0 0 - 2 ) . Q U A R T Z , 
PLAGIOCLASE ( A N D E S I N E TO SERICITIZED), A N D POTASSIC FELDSPAR (ORTHOCLASE A N D M I ­
CROCLINE) COMPOSE THE BULK OF THE ROCK. M I N O R P H A S E S T E N D TO BE M U S C O V I T E , BIOT­
ITE, GARNET, EPIDOTE, ZIRCON A N D OPAQUES. T H E S A M P L E S BOTH DISPLAY CLASSIC M O R ­
TAR TEXTURES; CRUSHED QUARTZ AS WELL AS RECRYSTALLIZED CRUSHED QUARTZ ARE BOTH 
PRESENT. GARNETS ARE POIKILOBLASTIC A N D BIOTITE GRAINS ARE PARTIALLY CHLORITIZED. 
S A M P L E M 4 5 1 - 6 W A S T A K E N FROM A M I G M A T I Z E D SCREEN OF URANIFEROUS QUARTZ-
PEBBLE METACONGLOMERATE (SEE " E C O N O M I C GEOLOGY") . O N E S A M P L E OF THE M A T R I X 
FROM THIS U N I T EAST OF F L I N T O N W A S ALSO T H I N SECTIONED A N D FOUND TO B E VERY S I M I ­
LAR I N MODAL COMPOSIT IONS TO THOSE DISCUSSED ABOVE B U T C O N T A I N I N G M O R E M U S ­
COVITE A N D LESS FELDSPAR ( T A B L E 1 5 , M 4 7 9 - 2 ) . 

M A P - U N I T 1 0 C I S M A S S I V E , GREY TO W H I T E W E A T H E R I N G QUARTZITE. T H I S U N I T I S 
M E D I U M GRAINED ( 0 . 6 - 1 . 5 M M ) A N D OUTCROPS NORTHEAST OF F L I N T O N A N D O N STRIKE 
W I T H THE 1 0 B U N I T NORTH OF K A L A D A R ( M E N T I O N E D ABOVE) . T H I S U N I T OCCURS AS CON­
T I N U O U S TO DISCONTINUOUS LAYERS OR LENSES PARALLEL TO STRIKE. QUARTZ I S THE O B V I ­
OUS MAJOR P H A S E W I T H M I N O R H E M A T I T E , M I C A , FELDSPAR, EPIDOTE A N D T O U R M A L I N E 
C O M P R I S I N G A TOTAL OF A P P R O X I M A T E L Y 1 0 PERCENT. T H O M P S O N ( 1 9 7 2 ) REPORTED THAT 
LOCALLY TROUGH CROSSBEDDING I S PRESENT I N T H I S U N I T . A POORLY EXPOSED U N I T S I M I ­
LAR TO M A P - U N I T 1 0 C I S M A P - U N I T LOE, A QUARTZOFELDSPATHIC SANDSTONE. W E A T H E R ­
I N G A B U F F - P I N K I S H - W H I T E COLOUR T H I S U N I T I S ALSO M E D I U M GRAINED ( 0 . 6 - 1 . 5 M M ) 
B U T CONTAINS M O R E FELDSPAR T H A N THE ABOVE U N I T . 

M A P - U N I T LOD I S A BIOTITE-QUARTZ-FELDSPAR SCHIST W I T H HORNBLENDE A N D GAR­
NET AS ACCESSORY PHASES. I N THE M A P - A R E A T H I S U N I T WEATHERS DARK BLACK A N D OUT­
CROPS ALONG T H E UNCONFORMABLE CONTACT W I T H THE H E R M O N G R O U P M A F I C METAVOL­
CANICS ( T U D O R F O R M A T I O N , M A P - U N I T 1 ) . T H I S CONTACT I S OFTEN SHEARED A N D T H E 
BIOTITE SCHIST I S POORLY EXPOSED A N D VERY T H I N (LESS T H A N 2 0 M T H I C K ) . T H E MAJOR 
PHASES ARE BIOTITE, CHLORITE, PLAGIOCLASE (OLIGOCLASE), GARNET, QUARTZ A N D F E OX­
IDES. T O U R M A L I N E A N D APATITE ARE M I N O R ACCESSORIES. N E A R THE CONTACT W I T H 
M A P - U N I T 1 TH IS U N I T CONTAINS HORNBLENDE W H I C H ALONG W I T H GARNET FORMS M E ­
D I U M - G R A I N E D ( 1 - 2 M M ) POIKILOBLASTS I N A N OTHERWISE F INE-GRAINED (LESS T H A N 0 . 5 
M M ) SCHISTOSE ROCK. STAUROLITE I S LOCALLY DEVELOPED I N HORNBLENDE-FREE ZONES 
W I T H I N TH IS U N I T ( T H O M P S O N 1 9 7 2 ) . W H E R E T H I S U N I T I S I N CONTACT W I T H THE QUART­
ZITE U N I T S OF 1 0 C ABOVE, IT CONTAINS LITTLE FELDSPAR A N D M O R E M U S C O V I T E ( T A B L E 1 5 , 
M 4 8 1 - 2 ) . 

CARBONATE METASEDIMENTS 

M A P - U N I T 1 1 I S COMPOSED OF THOSE ROCKS W H I C H T H O M P S O N ( 1 9 7 2 ) M A P P E D AS 
THE LESSARD F O R M A T I O N . A L T H O U G H OVERLYING THE B I S H O P CORNERS F O R M A T I O N I N 
THE STUDY AREA OF T H O M P S O N , I N THE PRESENT M A P - A R E A M E M B E R S OF TH IS U N I T LIE 
UNCONFORMABLY ON THE NORTHBROOK BATHOLITH 3 . 5 K M NORTH OF K A L A D A R . 
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Kaladar Area 

M a p - u n i t 11a i s c a r b o n a t e - b i o t i t e sch is t . T h i s u n i t w e a t h e r s a d i s t i n c t i v e 
b r o w n m i x e d w i t h p i n k i s h t ones , a n d i s g e n e r a l l y m e d i u m g r a i n e d (0.5-1.0 
m m ) . S p a t i a l l y t h i s u n i t occupies t h e c e n t r a l p o r t i o n s o f t h e s y n f o r m a l s t r uc ­
t u r e s east o f F l i n t o n . T h e d o m i n a n t m i n e r a l s a r e b i o t i t e , c a r b o n a t e ( f e r r o a n 
ca lc i te a n d f e r r o a n d o l o m i t e , T h o m p s o n 1972) , p lag ioc lase a n d q u a r t z . M i n o r 
phases a re a p a t i t e , t o u r m a l i n e , z i r con a n d p y r i t e . T h o m p s o n (1972) r e p o r t e d 
t h i s u n i t t o v a r y i n c o m p o s i t i o n f r o m m o r e s i l i ceous phases n e a r t h e base ( w i t h 
m i n o r q u a r t z i t e a n d g r a n i t i c pebbles) t o m o r e c a r b o n a t e - r i c h compos i t i ons u p 
sec t ion . These l a t t e r c o m p o s i t i o n s a lso c o n t a i n m i c r o c l i n e a n d a c t i n o l i t i c a m ­
p h i b o l e . 

M a p - u n i t l i b i s p o l y m i c t i c pebb le m e t a c o n g l o m e r a t e w h i c h h a s a m a t r i x o f 
p l a g i o c l a s e - h o r n b l e n d e gne iss , ca l c i t e a n d potass ic f e ldspa r , a n d pebb les w h i c h 
a re l a r g e l y g r a n i t i c i n c o m p o s i t i o n . T h i s u n i t w e a t h e r s d a r k g r e e n w i t h pa le 
g r e y t o p i n k c las ts . W i t h i n t h e m a p - a r e a t h i s u n i t ou t c rops i n one m a i n zone 
s i t u a t e d 3.5 k m n o r t h o f K a l a d a r a n d t h e rocks i n t h i s l o c a t i o n h a v e o f t e n been 
r e f e r r e d t o as t h e K a l a d a r m e t a c o n g l o m e r a t e a n d h a v e been e x a m i n e d b y 
m a n y w o r k e r s , i n c l u d i n g m o r e r e c e n t l y s tud ies b y W a l t o n et al. (1964) , v a n de 
K a m p (1971) a n d P s u t k a (1976) . T h o m p s o n (1972) r e p o r t e d a n occu r rence o f 
t h i s r o c k t y p e i n t h e F l i n t o n s t r u c t u r e s o u t h w e s t o f t h i s m a p - a r e a . 

O G S 1 0 340 

Photo 3-Basal conglomerate at unconformity between the Northbrook granodiorite (right) and polymic­
tic conglomerate (left). The large blocks are lineated biotite granodiorite completely surrounded 
by polymictic conglomerate matrix. Hammer handle is 0.3 m long. 
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OGS 10341 

Photo 4-Typical polymictic conglomerate 3.5 km north of Kaladar. 
Pebbles are stretched parallel to the foliation gneissosi­
ty. Hammer handle is 0.2 m long. 

IN THE MAP-AREA THIS UNIT RESTS UNCONFORMABLY ON THE NORTHBROOK BATHOL­
ITH. PHOTO 3 SHOWS THE NATURE OF THIS CONTACT WHICH IS INTERPRETED BY THE AUTHOR 
AS A BASAL CONGLOMERATE. THE LARGE BLOCKS ARE UP TO 1 M IN THE LONGEST DIMEN­
SION BUT MANY OF 0.5 M AND LESS ARE FOUND IN THIS ZONE. THE BLOCKS ARE COM­
PLETELY SURROUNDED BY MATRIX ALTHOUGH THIS CAN BE LOCALLY DIFFICULT TO TRACE IN 
THE ZONE OF LARGER BLOCKS CLOSE TO THE CONTACT. THE MATRIX TENDS TO CONTAIN MANY 
PEBBLES AND COBBLES IN THIS ZONE AND THE CLASTS AT THE CONTACT ARE BIOTITE GRANO­
DIORITE IN COMPOSITION, WHICH IS THE SAME MATERIAL AS THE NORTHBROOK BATHOLITH 
AT THIS LOCALITY. IT WOULD APPEAR THAT THE LARGER BLOCKS HAVE NOT MOVED FAR BUT 
MAY REPRESENT LARGE FRACTURED DEBRIS WHICH HAS SINCE BEEN DEFORMED ESSEN­
TIALLY IN SITU TO ITS PRESENT FORM. AWAY FROM THE CONTACT INTO THE METACONGLOM­
ERATE, THE SIZE OF THE CLASTS QUICKLY DROPS TO PEBBLE SIZE AND THE AMOUNT OF GRA-
NODIORITIC MATERIAL BECOMES LESS. 
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Kaladar Area 

A w a y f r o m t h e u n c o n f o r m i t y t h e m a t r i x i s fine g r a i n e d to m e d i u m g r a i n e d 
(0.2-1.0 m m ) a n d gne iss ic w i t h a l t e r n a t i n g m a f i c a n d fe ls ic l a y e r s o f g r a n o b l a s ­
t i c g r a i n s d e f i n i n g t h e c o m p o s i t i o n a l l a y e r i n g . W h e r e t h e q u a r t z c o n t e n t i s 
h i g h , m o r t a r t e x t u r e s a r e p r e s e r v e d a n d t h e q u a r t z i s r e c r y s t a l l i z e d . T h e peb­
b les a re g e n e r a l l y 5 t o 15 c m i n size a n d r o u n d e d b u t h a v e been d e f o r m e d i n t o 
flattened e l l i p s o i d a l f o r m s . P h o t o 4 dep ic ts t h e t y p i c a l c h a r a c t e r o f t h i s u n i t i n 
ou t c rop . T h e m o d a l c o m p o s i t i o n s o f t h e m a t r i x a r e v a r i a b l e d u e t o t h e e x t r e m e 
l a y e r t o l a y e r d i f fe rences t h u s i m p e d i n g r e p r e s e n t a t i v e s a m p l i n g . T h e r e s u l t s 
o f t h e p r e v i o u s l y m e n t i o n e d w o r k e r s p r o v i d e t h e f o l l o w i n g c o m p o s i t i o n a l r a n g e 
(based o n l y o n p o i n t c o u n t e d samp les ) : q u a r t z 15-40 p e r c e n t , h o r n b l e n d e 10-40 
pe rcen t , p lag ioc lase (o l igoc lase to andes ine ) 2-30 p e r c e n t , K - f e l d s p a r 3-30 per ­
cen t , ep ido te 3-30 p e r c e n t , a n d b i o t i t e 3-30 p e r c e n t ; t h e m i n o r phases i n c l u d e 
d iops ide t r ace -10 p e r c e n t , ca l c i t e < 4 p e r c e n t , c h l o r i t e < 3 p e r c e n t , sphene < 2 
pe r cen t a n d opaques , z i r c o n , a p a t i t e , t o u r m a l i n e a n d g a r n e t a l l less t h a n 1 per ­
cen t . O n e t h i n sec t ioned s a m p l e o f t h i s m a t r i x w a s e x a m i n e d i n t h i s s t u d y (Ta ­
b l e 16 , M 4 4 4 - 1 ) . T h e c las ts a r e p r i m a r i l y composed o f g r a n o d i o r i t e , a p l i t e a n d 
q u a r t z m o n z o n i t e w i t h v e r y m i n o r a m o u n t s o f v e i n q u a r t z , q u a r t z i t e a n d p y r o x -
e n i t e . 

T h e p r o v e n a n c e o f t h i s depos i t i s o f m a j o r i n t e r e s t . V a n de K a m p (1971) i n 
c o m p a r i n g t h e g e o c h e m i s t r y o f 26 samp les o f t h e m e t a c o n g l o m e r a t e m a t r i x 
showed , f r o m t h e a v e r a g e c o m p o s i t i o n o f these rocks a n d o t h e r s e d i m e n t a r y 
r ocks (see T a b l e 10) as w e l l as e l e m e n t a l v a r i a t i o n p a t t e r n s , t h a t t h e p a r e n t 
m a t e r i a l fo r t h e m a t r i x w a s n e i t h e r p a r a - a m p h i b o l i t e n o r o r t h o - a m p h i b o l i t e 
b u t l i k e l y a m i x t u r e o f l oca l g r a n i t i c gneisses a n d bas ic m e t a v o l c a n i c s f o r m i n g 
a n i m m a t u r e m a f i c sands tone . T h e source o f t h e pebb les i s a n o t h e r m a t t e r . 

T A B L E 1 6 — M O D A L A N A L Y S E S ( V O L U M E P E R C E N T ) O F T H E C A R B O N A T E 
M E T A S E D I M E N T S O F T H E F L I N T O N G R O U P I N T H E K A L A D A R A R E A . 

M 4 4 4 - 1 M 4 7 4 - 2 M 4 7 6 - 2 

QUARTZ 1 9 . 7 3 9 . 0 7 1 . 0 

PLAGIOCLASE 2 8 . 0 6 . 7 5 . 6 
A N CONTENT U,S 3 0 - 3 5 , S A U 

ORTHOCLASE 2 . 7 
MICROCLINE 1 0 . 3 
HORNBLENDE 4 0 . 0 
EPIDOTE 9 . 0 6 . 3 1.0 
BIOTITE 1 0 . 3 4 . 3 

MUSCOVITE 1 7 . 0 1 2 . 7 

CALCITE 1 0 . 0 5 . 0 
S P H E N E 1.3 
O P A Q U E 1.0 1.0 
T O T A L 1 0 0 . 7 1 0 0 . 6 9 9 . 6 

SAMPLES 
M444-1 Matrix of polymictic conglomerate (map-unit 11 b) (Kaladar Conglomerate). 4.4 km N of Kaladar. 
M474-2 Carbonate-bearing quartzofeldspathic sandstone (map-unit 11 e). 2.0 km SE of Flinton. 
M476-2 Carbonate-bearing quartzofeldspathic sandstone (map-unit 11 e). 1.9 km SE of Flinton. 

U—Untwinned. 
S—Sericitized. 
Sa—Saussuritized. 
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T H O M P S O N ( 1 9 7 2 ) SUGGESTED THE NORTHBROOK BATHOLITH A N D THE A D D I N G T O N I N ­
TRUSION COULD BE LIKELY CONTRIBUTORS A N D P S U T K A ( 1 9 7 6 ) VERIFIED TH IS B Y D E M O N ­
STRATING THAT THE NORTHBROOK BATHOLITH ALONE DOES NOT CONTAIN QUARTZ M O N Z O N I -
TIC A N D GRANITIC COMPOSIT IONS. H O W E V E R , I N LIGHT OF T H E COMPOSITE NATURE OF THE 
NORTHBROOK BATHOLITH REVEALED I N TH IS STUDY IT I S POSSIBLE TO OBTAIN ALL THE P E B ­
BLE COMPOSIT IONS (EXCEPT M I N O R PYROXENITE) FROM THE NORTHBROOK BATHOLITH 
ALONE. T H U S THE PROVENANCE OF THE K A L A D A R METACONGLOMERATE I S LIKELY THE 
NORTHBROOK BATHOLITH ( M A P - U N I T 9 ) PLUS CONTRIBUTIONS FROM THE M A F I C METAVOL­
CANICS OF THE H E R M O N G R O U P ( M A P - U N I T 1 ) . T H E K A L A D A R METACONGLOMERATE I S 
CROSSCUT B Y P I N K - W H I T E P E G M A T I T E D I K E S T R E N D I N G SOUTHEAST ( M A P - U N I T 1 2 B ) . 

M A P - U N I T 1 1 C I S CALC-SILICATE (PLAGIOCLASE-HORNBLENDE) GNEISS W I T H EPIDOTE. 
T H I S U N I T OCCURS AT THE JUNCTION OF T H E SOUTHERN BOUNDARY OF THE M A P - A R E A A N D 
THE F L I N T O N G R O U P . I T IS A M A P P A B L E U N I T TO THE SOUTH ( T H O M P S O N 1 9 7 2 ) , BUT 
POORLY DEVELOPED I N THE M A P - A R E A . A FINE G R A I N E D TO M E D I U M GRAINED U N I T ( 0 . 3 -
1 . 0 M M ) , IT POSSESSES A DISTINCTIVE GREEN A N D P I N K STRIPED COLOURATION REFLECTING 
THE COMPOSITIONAL LAYERING. T H E PRINCIPAL M I N E R A L S ARE QUARTZ, MICROCLINE, PLA­
GIOCLASE, EPIDOTE, A M P H I B O L E , D I O P S I D E A N D CALCITE. M I N O R PHASES ARE S P H E N E , 
APATITE A N D OXIDES PLUS M I N O R SCAPOLITE AFTER PLAGIOCLASE. PEBBLES LOCALLY OCCUR 
I N TH IS U N I T SOUTH OF T H E M A P - A R E A A N D THE U N I T I S CONSIDERED TO BE THE STRATI-
GRAPHIC EQUIVALENT OF M A P - U N I T L I E B U T AT A H I G H E R M E T A M O R P H I C GRADE 
( T H O M P S O N 1 9 7 2 ) . 

M A P - U N I T L I D I S A N EPIDOTE-FREE VARIETY OF M A P - U N I T 1 1 C A N D OCCURS I N THE 
S A M E PORTION OF THE M A P - A R E A . T H I S U N I T I S T H E H I G H GRADE EQUIVALENT OF THE CAR-
BONATE-BIOTITE SCHIST ( M A P - U N I T 1 1 A ) ( T H O M P S O N 1 9 7 2 ) A N D I S FINE GRAINED (LESS 
T H A N 0 . 5 M M ) C O N T A I N I N G D I O P S I D E , ACTINOLITE, QUARTZ, MICROCLINE, CALCITE A N D 
S P H E N E , W I T H ACCESSORY A M O U N T S OF ZIRCON, APATITE A N D PYRRHOTITE. T H E U N I T 
WEATHERS BROWN-GREEN A N D THE COMPOSITIONAL LAYERING I S DISCONTINUOUSLY DE­
VELOPED. 

M A P - U N I T L I E I S CARBONATE-BEARING QUARTZOFELDSPATHIC SANDSTONE. T H I S U N I T 
I S M A I N L Y EXPOSED I N THE WESTERN SYNFORMAL STRUCTURE NORTHEAST OF F L I N T O N . 
T H I S U N I T WEATHERS GREY-BROWN BUFF A N D I S M E D I U M GRAINED ( 0 . 5 - 2 . 0 M M ) W I T H A 
SANDY TEXTURE. LOCALLY QUARTZITE PEBBLES ( 5 - 1 0 C M ) CAN B E FOUND. T W O S A M P L E S 
FROM THIS U N I T WERE T H I N SECTIONED A N D M O D A L COMPOSIT IONS ( T A B L E 1 6 ) REVEAL 
THE D O M I N A N T PHASES ARE QUARTZ, PLAGIOCLASE, MICROCLINE, M U S C O V I T E , BIOTITE, 
CALCITE A N D EPIDOTE. T H O M P S O N ( 1 9 7 2 ) REPORTED THAT W H E N DOLOMITE OCCURS I N 
THIS ROCK EPIDOTE A N D ACTINOLITE M A Y BE PRESENT, B U T BOTH CARBONATES ARE FER-
ROAN. M I N O R PHASES ARE IRON O X I D E , T O U R M A L I N E , ZIRCON A N D APATITE. 

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

T H E LATE TECTONIC FELSIC INTRUSIVE ROCKS ARE COMPOSED OF THREE M A I N ROCK 
TYPES I N C L U D I N G COARSE GRAINED LEUCOCRATIC GRANITIC D I K E S ( M A P - U N I T 1 2 A ) , P I N K 
TO W H I T E P E G M A T I T E D I K E S ( M A P - U N I T 1 2 B ) A N D P I N K TO W H I T E P E G M A T I T E SILLS W I T H 
INCLUSIONS OF COUNTRY ROCK ( M A P - U N I T 1 2 C ) . T H I S LAST U N I T I S B Y FAR THE MOST STRIK­
I N G OF THE THREE. SPATIALLY CONFINED TO THE SOUTHEASTERN BORDER OF THE N O R T H ­
BROOK BATHOLITH, TH IS U N I T I S CONTINUOUS ACROSS THE M A P - A R E A . C O M P O S E D OF 
COARSE-GRAINED P I N K - W H I T E P E G M A T I T E , IT I N T R U D E D PARALLEL TO THE DEVELOPED FOLI­
ATION GNEISSOSITY A N D LOCALLY W A R P E D A N D BULGED THE COUNTRY ROCKS ON ITS FLANKS. 
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OGS10342 

Photo 5-Block of assimilated country rock in massive white pegmatite sill (map-unit 12c). Hammer han­
dle is 0.2 m long. 4 km north of Kaladar. 
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Screens a n d b locks o f c o u n t r y r ock a re a s s i m i l a t e d i n t h i s u n i t a n d o f t e n r e a c h 
v o l u m e s o f 0.5 m 3 (Pho to 5) . T h i s u n i t i t s e l f is n o t f o l ded a n d s t r a t i g r a p h i c a l l y 
essen t i a l l y separa tes t h e b u l k o f t h e H e r m o n G r o u p f r o m t h e F l i n t o n G r o u p 
sou th o f t h e N o r t h b r o o k B a t h o l i t h i n d i c a t i n g i t m a y h a v e i n t r u d e d a l o n g a r e ­
g i o n a l s t r u c t u r a l b r e a k . 

T h e m a j o r i t y o f t h e p i n k - w h i t e p e g m a t i t e d i k e s ( m a p - u n i t 12b) s t r i k e a t 
h i g h ang les t o t h e p e g m a t i t e s i l l ( m a p - u n i t 12c) a n d a re c o n c e n t r a t e d to t h e 
n o r t h a n d s o u t h o f t h i s body c u t t i n g i n t o t h e N o r t h b r o o k B a t h o l i t h a n d K a l a ­
d a r H i l l r i d g e o f t h e A d d i n g t o n i n t r u s i o n . T h e p e g m a t i t e d i k e s a re t y p i c a l l y 0.3 
to 0.8 m i n w i d t h a l t h o u g h n e a r t h e coarse g r a i n e d l eucoc ra t i c g r a n i t i c d i k e s 
these w i d t h s s u b s t a n t i a l l y i nc rease to 1 m , w i t h loca l w i d t h s u p to 5 m . B o t h 
m a p - u n i t s 12a a n d 12b appea r t o be o f t h e same age. T h e p e g m a t i t e is o f t en 
v e r y leucocra t i c b u t i n p laces c o n t a i n s l a r g e f l akes (3 .0-10.0 cm) o f b i o t i t e , m u s ­
cov i t e , p h l o g o p i t e a n d c o n c e n t r a t i o n s o f g a r n e t , m o l y b d e n u m a n d u r a n i u m (see 
" E c o n o m i c Geo logy " ) , d e p e n d i n g u p o n t h e c o m p o s i t i o n o f t h e a s s i m i l a t e d m a t e ­
r i a l . 

M a p - u n i t 12a is p o o r l y deve loped a n d occurs n e a r t h e s o u t h e r n b o u n d a r y o f 
t h e N o r t h b r o o k B a t h o l i t h . I t compr i ses coarse g r a i n e d p i n k - w h i t e l eucoc ra t i c 
g r a n i t i c d i k e s w h i c h a re n o t d e f o r m e d . N o t observed i n con tac t w i t h m a p - u n i t s 
12b or 12c, i t m a y be s l i g h t l y o l de r as i t i s c o m p o s i t i o n a l l y s i m i l a r t o t h e A d ­
d i n g t o n i n t r u s i o n a n d m a y be r e l a t e d t o t h i s i n t r u s i v e even t . 



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 

T h e b u l k o f t h e C e n o z o i c s e d i m e n t s i n t h e m a p - a r e a w e r e d e p o s i t e d d u r i n g 
t h e P l e i s t o c e n e e p o c h i n g l a c i a l a n d p o s t - g l a c i a l l a k e s . M o s t o f t h e s e d e p o s i t s 
a r e o u t w a s h d e p o s i t s o f s a n d , s i l t , c l a y a n d t i l l . T h e l a r g e s t P l e i s t o c e n e d e p o s i t 
i s a p r o m i n e n t s a n d p l a i n w h i c h e x t e n d s f r o m t h e s o u t h w e s t c o r n e r o f t h e m a p -
a r e a t o t h e v i l l a g e o f F l i n t o n a n d e a s t w a r d s t o H i g h w a y 4 1 . A n o t h e r w e l l d e v e l ­
o p e d s a n d p l a i n is s i t u a t e d a t t h e v i l l a g e o f N o r t h b r o o k a n d e x t e n d s e a s t w a r d s 
fo r a p p r o x i m a t e l y 3 k m . A l t h o u g h c h i e f l y c o m p o s e d o f s a n d t h e s e p l a i n s l o c a l l y 
c o n t a i n c o n c e n t r a t i o n s o f s i l t a n d c l a y . T h e d e p t h o f s a n d is l i k e l y q u i t e s h a l l o w 
a s b e d r o c k f r e q u e n t l y o u t c r o p s i n t h e s e a r e a s . S m a l l e r s a n d , s i l t a n d c l a y d e ­
p o s i t s d o t t h e m a p - a r e a a n d u s u a l l y h a v e b e d r o c k o u t c r o p p i n g . T h e g l a c i a l d e ­
p o s i t s a r e q u i t e d i s p e r s e d i n o c c u r r e n c e a n d t e n d t o b e l o c a l c o n c e n t r a t i o n s 
w h i c h h a v e b e e n w o r k e d f o r t h e i r g r a v e l p o t e n t i a l (see " E c o n o m i c G e o l o g y " ) . 

A n u m b e r o f g l a c i a l e r o s i o n f e a t u r e s a r e p r e s e r v e d i n t h e m a p - a r e a , e s p e ­
c i a l l y a l o n g t h e S k o o t a m a t t a R i v e r a n d L i t t l e S k o o t a m a t t a C r e e k . B e d r o c k e x ­
p o s u r e s a l o n g t h e s e w a t e r w a y s l o c a l l y d i s p l a y c h a t t e r m a r k s a n d p o t h o l e s . P o t ­
h o l e s a r e t y p i c a l l y 3 5 c m i n d i a m e t e r a n d u p t o 1 m d e e p . N o g l a c i a l s t r i a e w e r e 
n o t e d i n t h e m a p - a r e a . 

T h e R e c e n t d e p o s i t s i n t h e m a p - a r e a a r e c o m p o s e d o f o r g a n i c s w a m p s a n d 
a l l u v i a l d e p o s i t s . T h e m a j o r i t y o f t h e s w a m p s a r e l o c a t e d i n t w o t y p e s o f se t ­
t i n g s , e i t h e r o c c u p y i n g f a u l t s z o n e s o r i n l o w - l y i n g a r e a s p a r a l l e l t o t h e r e ­
g i o n a l f o l i a t i o n - g n e i s s o s i t y . T h e f i r s t t y p e i s g e n e r a l l y l i m i t e d to t h e i n t r u s i v e 
r o c k s a n d is c o m m o n i n t h e N o r t h b r o o k B a t h o l i t h a n d S h e f f i e l d i n t r u s i o n . 
T h e s e s w a m p s a r e u s u a l l y d e n d r i t i c i n s h a p e o c c u r r i n g w h e r e o n e o r m o r e 
f a u l t s a n d / o r l i n e a m e n t s i n t e r s e c t o n e a n o t h e r , a n d a r e o f t e n w a t e r f i l l e d . T h e 
s e c o n d t y p e o f s w a m p is v e r y l o n g ( u p to 1 0 k m ) b u t u s u a l l y less t h a n 1 k m 
a c r o s s a n d p a r a l l e l t o t h e r e g i o n a l s t r u c t u r a l f a b r i c . T h e s e s w a m p s a r e m o s t 
p r o m i n e n t o v e r t h e H e r m o n G r o u p m e t a s e d i m e n t s a n d c o n t a i n p r o m i n e n t l a k e 
s y s t e m s , i n c l u d i n g K e n n e b e c L a k e , O t t e r C r e e k L a k e s a n d L i n g h a m L a k e s . 
B e t w e e n t h e l a k e s i n a n y g i v e n l i n e a r s w a m p is d e n s e l y v e g e t a t e d s p r u c e 
a n d / o r c e d a r v e g e t a t i o n w i t h a m u s k e g b a s e . T h e R e c e n t a l l u v i a l d e p o s i t s a r e 
a s s o c i a t e d w i t h t h e s e s w a m p s a n d i n c l u d e m i n o r s t r e a m s e d i m e n t s a n d d e l t a i c 
d e p o s i t s , t h e l a t t e r b e i n g d e v e l o p e d a t t h e w e s t e n d o f K e n n e b e c L a k e . 

METAMORPHISM 

M e t a m o r p h i s m i n t h e m a p - a r e a is q u i t e v a r i a b l e d u e t o t h e l a r g e n u m b e r 
o f d i f f e r e n t b u l k r o c k c o m p o s i t i o n s , t h e v a r i a b l e s t r e s s - s t r a i n p a t t e r n s a n d t h e 
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INJECTION OF GRANITIC MATERIAL THROUGHOUT THE STRATIGRAPHY. THE FIELD OF META­
MORPHIC PETROLOGY HAS ALSO UNDERGONE GREAT CHANGES IN THE LAST TEN YEARS AND 
TERMINOLOGY AND CONCEPTS PREVIOUSLY USED ARE SELDOM IMPLEMENTED TODAY. THE 
PRESENT STUDY USES THE TERMINOLOGY OF WINKLER (1976) AND THE KEY TERMS HAVE 
BEEN DEFINED AT THE BEGINNING OF THIS REPORT. 

METAMORPHISM IN THE MAP-AREA IS BEST OBSERVED IN THE METAVOLCANIC AND 
METASEDIMENTARY SEQUENCES. THE HERMON GROUP METASEDIMENTS SOUTH OF THE 
NORTHBROOK BATHOLITH, AND THE FLINTON GROUP METASEDIMENTS AND HERMON 
GROUP METAVOLCANICS NEAR THE VILLAGE OF FLINTON HAVE BEEN GROUPED INTO ZONES 
A AND B RESPECTIVELY FOR THE PURPOSE OF EXAMINING THE METAMORPHISM IN THE 
MAP-AREA. THE NORTHBROOK BATHOLITH DOES NOT APPEAR TO BE METAMORPHOSED; 
THE OCCURRENCE OF SPHENE NEAR ITS WESTERN MARGIN DOES NOT APPEAR TO HAVE 
FORMED FROM THE ANATECTIC MELT OF BIOTITE AND PLAGIOCLASE PLUS QUARTZ AS SUG­
GESTED BY BUSCH (1966,1970), AS NO HORNBLENDE IS PRODUCED AND BIOTITE, PLAGIOC­
LASE AND QUARTZ REMAIN STABLE PHASES. THE ELZEVIR BATHOLITH MAY BE SLIGHTLY 
METAMORPHOSED AS IT LOCALLY APPEARS RECRYSTALLIZED, HOWEVER, THIS HAS BEEN RE­
PORTED TO DECREASE TOWARDS ITS CORE (THOMPSON 1972). THE CONTAMINATED MAFIC 
INTRUSIVE ROCKS (MAP-UNIT 6) ARE ALSO METAMORPHOSED AS ACTINOLITIC AMPHIBOLE 
LOCALLY OCCURS WITHIN THEM. 

ZONE A 

METAMORPHIC ZONE A INCLUDES ALL THE ROCKS SOUTH OF THE NORTHBROOK BATHOL­
ITH IN THE MAP-AREA INCLUDING THE CLARE RIVER SYNFORM STRUCTURE. THE META­
MORPHIC MINERAL ASSEMBLAGES IN THESE LITHOLOGIES ARE AS FOLLOWS. 
Clastic Siliceous Gneiss (map-unit 3). 
QUARTZ + PLAGIOCLASE + MUSCOVITE + BIOTITE + CHLORITE. 
QUARTZ + PLAGIOCLASE + MUSCOVITE + BIOTITE + ALMANDINE + EPIDOTE. 
QUARTZ + PLAGIOCLASE + MUSCOVITE + BIOTITE + ALMANDINE. 
QUARTZ + PLAGIOCLASE + MUSCOVITE + BIOTITE + EPIDOTE. 
Amphibole-Rich Gneiss (map-unit 5). 
PLAGIOCLASE (OLIGOCLASE-ANDESINE) + HORNBLENDE + BIOTITE + QUARTZ + CALCITE 
+ EPIDOTE + SPHENE + GARNET + (SCAPOLITE + APATITE). 
PLAGIOCLASE (OLIGOCLASE-ANDESINE) + HORNBLENDE + QUARTZ + CALCITE + EPIDOTE. 
PLAGIOCLASE (OLIGOCLASE-ANDESINE) + BIOTITE + QUARTZ + CHLORITE -T- EPIDOTE + 
CALCITE. 
PLAGIOCLASE (OLIGOCLASE-ANDESINE) + HORNBLENDE + QUARTZ + EPIDOTE. 
PLAGIOCLASE (OLIGOCLASE-ANDESINE) + HORNBLENDE. 
Carbonate Metasediments (map-unit 4). 
CALCITE + DOLOMITE + DIOPSIDE + TREMOLITE + QUARTZ. 
Aluminous Schist (map-unit 2) and Quartzofeldspathic Sandstone (map-unit 
lie). 
QUARTZ + MUSCOVITE + BIOTITE + GARNET + CORDIERITE. 
QUARTZ + MUSCOVITE + BIOTITE + SILLIMANITE + GARNET (SETHURAMAN 1970). 
QUARTZ + MUSCOVITE + BIOTITE + STAUROLITE + GARNET + ORTHOCLASE (PSUTKA 
1976). 
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E x a m i n a t i o n o f t h e s e m i n e r a l a s s e m b l a g e s r e v e a l s a n u m b e r o f i n t e r e s t i n g 
m i n e r a l g r o u p i n g s . T h e c l a s t i c s i l i c e o u s g n e i s s s h o w s t h a t t h e f o r m a t i o n o f a l ­
m a n d i n e g a r n e t m a y h a v e o c c u r r e d b y t w o d i f f e r e n t r e a c t i o n s d e p e n d i n g u p o n 
t h e p r e s e n c e o r a b s e n c e o f e p i d o t e ( W i n k l e r 1 9 7 6 , p . 2 1 5 ) : 

a ) c h l o r i t e + b i o t i t e + q u a r t z — > a l m a n d i n e + b i o t i t e + H 2 0 
b ) c h l o r i t e + m u s c o v i t e + e p i d o t e — * a l m a n d i n e + b i o t i t e + H 2 0 

T h e s e g a r n e t s p r e d a t e t h e f o l i a t i o n - g n e i s s o s i t y . C h l o r i t e w h e r e i t o c c u r s is 
m o s t l y a l a t e s t a g e a l t e r a t i o n p r o d u c t f o r m e d f r o m b i o t i t e , a n d e p i d o t e t e n d s to 
o c c u r i n t h o s e c l a s t i c s i l i c e o u s g n e i s s u n i t s w h i c h a r e i n c o n t a c t w i t h a m p h i ­
b o l e - r i c h g n e i s s u n i t s . B i o t i t e a n d m u s c o v i t e a r e o f t e n i n t e r l e a v e d a n d m u s c o v ­
i t e flakes a r e i n t e r g r o w n w i t h q u a r t z , p r o d u c i n g a v e r m i f o r m t e x t u r e . T h e s e 
a s s e m b l a g e s i n d i c a t e t h a t t h e s e r o c k s b e l o n g t o t h e h i g h t e m p e r a t u r e 
( 4 0 0 - 5 0 0 ° C ) p a r t o f l o w g r a d e m e t a m o r p h i s m s i t u a t e d a b o v e t h e " b i o t i t e + 
m u s c o v i t e i n " i s o r e a c t i o n - g r a d , l o c a l l y a b o v e t h e " a l m a n d i n e i n " i s o r e a c t i o n -
g r a d b u t a l s o l o c a l l y b e l o w t h e " m u s c o v i t e - c h l o r i t e o u t " i s o r e a c t i o n - g r a d ( F i g ­
u r e 1 5 ) . 

T h e a m p h i b o l e - r i c h g n e i s s a s s e m b l a g e s i n d i c a t e t h a t t w o t y p e s o f e p i d o t e 
a s s e m b l a g e s e x i s t , o n e w h i c h h a s c a l c i t e p r e s e n t a n d t h e o t h e r w i t h c a l c i t e a b ­
s e n t . I n t h e a s s e m b l a g e s w h e r e c a l c i t e is a b s e n t t h e e p i d o t e is a n a l t e r a t i o n 
p h a s e o f t h e h o r n b l e n d e . T h e c h l o r i t e p h a s e s h a v e n o h o r n b l e n d e p r e s e n t a n d 
t h e b i o t i t e - f r e e p h a s e s h a v e m o r e t h a n 5 0 p e r c e n t h o r n b l e n d e p r e s e n t . W h e r e 
b o t h b i o t i t e a n d h o r n b l e n d e o c c u r t o g e t h e r t h e b i o t i t e t e n d s t o p o s t d a t e t h e 
h o r n b l e n d e a n d a l m a n d i n e g a r n e t a p p e a r s t o h a v e f o r m e d f r o m t h e r e a c t i o n 
( W i n k l e r 1 9 7 6 , p . 2 1 5 ) : 
c h l o r i t e + b i o t i t e + q u a r t z —> a l m a n d i n e + b i o t i t e + H 2 0 

T h e p l a g i o c l a s e p r e s e n t is t y p i c a l l y o l i g o c l a s e t o a n d e s i n e w h i c h w o u l d i n ­
d i c a t e t h e s e a s s e m b l a g e s l i e a b o v e t h e i s o r e a c t i o n - g r a d " A n 1 7 + h o r n b l e n d e 
i n " ( F i g u r e 1 5 ) . I t s h o u l d b e m e n t i o n e d t h a t i n t h o s e p h a s e s w h e r e e p i d o t e is 
p r e s e n t i n h o r n b l e n d e - p l a g i o c l a s e - q u a r t z g n e i s s t h e A n c o n t e n t is h i g h e r t h a n 
i n t h o s e p a r a g n e i s s e s w h e r e e p i d o t e is a b s e n t ( W e n k a n d K e l l a r 1 9 6 9 ) . T h u s 
t h e p o s i t i o n i n g o f t h e s e r o c k s w i t h t h e a b o v e a s s e m b l a g e o f p l a g i o c l a s e a n d 
h o r n b l e n d e o n F i g u r e 1 5 is c o n s e r v a t i v e . T h o s e a s s e m b l a g e s c o n t a i n i n g c h l o r ­
i t e a r e a lso s t a b l e i n t h i s P - T field. L o c a l l y , s c a p o l i t e is p r e s e n t a n d is a c c o m p a ­
n i e d b y a p a t i t e . T h e f o r m a t i o n o f s c a p o l i t e i n s u c h r o c k s i n d i c a t e s t h e e x i s t e n c e 
o f a l t e r a t i o n fluids r i c h i n C I , C 0 2 , a n d H 2 0 ( S h a w 1 9 6 0 ) . A l t e r a t i o n is a l s o 
p r e s e n t i n t h e o x i d a t i o n o f f e r r o u s i r o n a n d t h e l o c a l b u t r a r e f o r m a t i o n o f t a l c 
i n t h e s e u n i t s . 

T h e c a r b o n a t e r o c k s e s p e c i a l l y t h o s e w h i c h s h o w d e d o l o m i t i z a t i o n a n d t h e 
p r e s e n c e o f d i o p s i d e a n d t r e m o l i t e a r e i n d i c a t i v e o f m e d i u m g r a d e m e t a m o r ­
p h i s m (see F i g u r e 1 5 ) . 

T h e a l u m i n o u s sch is ts a n d q u a r t z o f e l d s p a t h i c s a n d s t o n e u n i t s possess m i n ­
e r a l a s s e m b l a g e s w h i c h s u g g e s t a h i g h e r t e m p e r a t u r e r e g i m e t h a n t h a t e s t a b ­
l i s h e d a b o v e . T h i s p a r t o f z o n e A is o n e o f m u c h s t ress a n d s t r a i n ( s h e a r i n g ) 
w h i c h l o c a l l y i n c r e a s e s t h e m e t a m o r p h i c g r a d e a s w e l l . T h e c o e x i s t e n c e o f cor­
d i e r i t e , a l m a n d i n e g a r n e t , b i o t i t e , m u s c o v i t e a n d q u a r t z i n a r o c k w h i c h 
n e a r b y h a s s t a u r o l i t e p r e s e n t s u g g e s t s t h a t t h e f o l l o w i n g r e a c t i o n m a y h a v e 
b e e n p o s s i b l e ( W i n k l e r 1 9 7 6 , p . 2 2 4 ) , a s s u m i n g t h a t m u s c o v i t e a n d q u a r t z d i d 
n o t a l r e a d y c o e x i s t : 
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Kbar 

SMC 14484 

Figure 15-The pressure-temperature domain (from Winkler 1976, p.238,242) for the isoreaction grads 
present in the Kaladar area, indicating metamorphism in the Herman Group metasediments 
ranges from the high temperature portion of low grade metamorphism to the lower limit of an­
atectic melting or high grade metamorphism. Bio = biotite, Mus = muscovite, Aim = alman­
dine garnet, Hbl = hornblende, An = plagioclase composition, Chi = chlorite, Ctd = chlori-
toid, Crd = cordierite, St = staurolite, Di = diopside, Tr = tremolite, Cc = calcite, Q = 
quartz, Ksp = K-feldspar and Sil = sillimanite. 
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s t a u r o l i t e + b i o t i t e -L- q u a r t z — » c o r d i e r i t e + g a r n e t + m u s c o v i t e + H 2 0 . 
T h i s r e a c t i o n t y p i f i e s t h e h i g h e r t e m p e r a t u r e p a r t o f m e d i u m g r a d e m e t a ­

m o r p h i s m ( F i g u r e 1 5 ) . T h e c o e x i s t e n c e o f s i l l i m a n i t e , a l m a n d i n e g a r n e t a n d 
q u a r t z p l u s b i o t i t e i n t h i s p a r t o f z o n e A a l s o i n d i c a t e s t h i s t o b e a h i g h t e m p e r ­
a t u r e p o r t i o n o f m e d i u m g r a d e m e t a m o r p h i s m . W a l t o n et al. ( 1 9 6 4 ) i n t h e i r 
s t u d y o f m i n e r a l z o n a t i o n i n t h e p e b b l e s o f t h e K a l a d a r m e t a c o n g l o m e r a t e d i s ­
t i n g u i s h e d a n u m b e r o f r e a c t i o n s a c c o u n t i n g f o r t h e m i n e r a l s p r e s e n t i n t h e 
p e b b l e s . T h e r e a c t i o n s i n d i c a t e t h a t N a , K a n d C a c a t i o n s w e r e m o b i l e d u r i n g 
t h e p r o g r e s s i v e i n c r e a s e i n m e t a m o r p h i s m f r o m l o w g r a d e ( g r e e n s c h i s t f a c i e s ) 
t o m e d i u m g r a d e ( a l m a n d i n e a m p h i b o l i t e f a c i e s ) . A l s o l o c a t e d i n t h i s p a r t o f 
z o n e A a r e a n u m b e r o f m i g m a t i t i c p e g m a t i t e s ( m a p - u n i t 1 2 c ) , i n d i c a t i v e o f 
p a r t i a l m e l t i n g . T h e s e f e a t u r e s t o g e t h e r w i t h t h e a b o v e m i n e r a l a s s e m b l a g e s 
i n d i c a t e t h e r o c k s n e a r t h e N o r t h b r o o k B a t h o l i t h a r e o f a h i g h e r m e t a m o r p h i c 
g r a d e t h a n t h e o t h e r u n i t s i n z o n e A . 

P r e s s u r e s do n o t a p p e a r t o b e e a s i l y d i s c e r n a b l e i n t h i s m e t a m o r p h i c z o n e . 
A l l m i n e r a l p h a s e s t e n d t o b e e x p l a i n e d b y t h e r m a l a n d b u l k c o m p o s i t i o n d i f ­
f e r e n c e s a n d c a n t h e r e f o r e b e c o n s i d e r e d e s s e n t i a l l y i s o b a r i c a n d l i k e l y b e ­
t w e e n 3 a n d 5 K b a r i n o r d e r to a c c o m o d a t e t h e p r e s e n c e o f d i o p s i d e , t r e m o l i t e , 
c a l c i t e a n d q u a r t z i n t h e c a r b o n a t e r o c k s . 

I n t r u s i v e i n t o t h e s e u n i t s is t h e A d d i n g t o n i n t r u s i o n w h i c h d i s p l a y s t h e f o l ­
l o w i n g m i n e r a l a s s e m b l a g e s . 
Q u a r t z + p l a g i o c l a s e ( a n d e s i n e ) + K - f e l d s p a r + b i o t i t e + c h l o r i t e + m u s c o v ­
i t e ± e p i d o t e . 
Q u a r t z + p l a g i o c l a s e ( a n d e s i n e ) + K - f e l d s p a r + b i o t i t e + c h l o r i t e ± e p i d o t e 
± ( g a r n e t + c a l c i t e ) . 

T h e s e r o c k s i n d i c a t e t h e c o e x i s t e n c e o f s e v e r a l m e t a s t a b l e p h a s e s : 1) m u s ­
c o v i t e i n t h e p r e s e n c e o f K - f e l d s p a r , q u a r t z a n d p l a g i o c l a s e w i t h o u t a n a l u -
m i n o - s i l i c a t e ( A l 2 S i 0 5 ) c o m p o n e n t , a n d 2 ) c h l o r i t e i n t h e p r e s e n c e o f t h e f i r s t 
a s s e m b l a g e . M u s c o v i t e o f t e n o c c u r s i n t w o s e p a r a t e f o r m s : 1 ) a s l a r g e r a g g e d 
v e r m i f o r m p l a t e s r e p l a c e d b y q u a r t z , a n d 2 ) a s d i s c r e t e s m a l l e r w e l l - f o r m e d 
flakes. T h i s w o u l d i n d i c a t e t h a t m u s c o v i t e s t a r t e d to b r e a k d o w n b u t t h e r e a c ­
t i o n d i d n o t go to c o m p l e t i o n a n d l a t e r o n a s e c o n d g e n e r a t i o n o f m u s c o v i t e 
f o r m e d . T h i s i m p l i e s t h a t t h e m e t a s e d i m e n t a r y c o m p o n e n t i n t h e " g r a n i t i c " i n ­
t r u s i o n w a s s m a l l a n d / o r d r y a s t h e m u s c o v i t e d i d n o t b r e a k d o w n c o m p l e t e l y , 
h e n c e a n a t e c t i c m e l t i n g w a s t h w a r t e d p r o b a b l y d u e t o t h e l a c k o f H 2 0 . T h u s 
t h e h i g h e s t m e t a m o r p h i c g r a d e i n t h e s e r o c k s m a y h a v e b e e n j u s t o n t h e b o r d e r 
o f h i g h g r a d e m e t a m o r p h i s m b e l o w t h e a n a t e c t i c m e l t m i n i m u m ( F i g u r e 1 5 ) . 
T h e s e r o c k s h a v e b e e n s u b j e c t e d to a s e c o n d l o w e r g r a d e m e t a m o r p h i s m a s i n ­
d i c a t e d b y t h e c o e x i s t e n c e o f m u s c o v i t e a n d b i o t i t e ( w h i c h is i n v a r i a b l y a l t e r e d 
t o c h l o r i t e ) b e l o n g i n g t o t h e h i g h - t e m p e r a t u r e p o r t i o n o f l o w g r a d e m e t a m o r ­
p h i s m ( F i g u r e 1 5 ) . T h e e x i s t e n c e o f a l m a n d i n e g a r n e t a n d c a l c i t e r e p r e s e n t s 
t h e m e t a m o r p h i s m o f r o c k s o f a s l i g h t l y d i f f e r e n t b u l k c o m p o s i t i o n ( m o r e C a O 
r i c h ) a n d p r o b a b l y h i g h e r i n C 0 2 p r e s s u r e . 

Z O N E B 

C o m p r i s i n g t h e F l i n t o n G r o u p a n d a d j a c e n t T u d o r m e t a v o l c a n i c s , Z o n e B 
h a s b e e n s t u d i e d i n g r e a t d e t a i l w i t h s p e c i a l e m p h a s i s o n t h e m e t a m o r p h i c 
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MINERAL ZONES AND ISOGRADS IN THESE ROCKS (THOMPSON 1973). THOMPSON'S WORK 
INDICATES THAT THE METAMORPHIC GRADE IN THESE ROCKS VARIES FROM THE LOWERMOST 
AMPHIBOLITE FACIES (CHLORITOID, STAUROLITE, DOLOMITE, QUARTZ) NORTH AND EAST OF 
FLINTON TO UPPER MIDDLE AMPHIBOLITE FACIES (SILLIMANITE, MUSCOVITE, DIOPSIDE, 
MICROCLINE) IN THE SOUTHWEST CORNER OF THE PRESENT MAP-AREA AND RESULTED FROM 
ONE PERIOD OF REGIONAL METAMORPHISM. THOMPSON'S LOWERMOST AMPHIBOLITE FA­
CIES CORRESPONDS TO THE LOW GRADE - MEDIUM GRADE TRANSITION ZONE CHARACTERIZED 
BY "CHLORITOID OUT" AND "STAUROLITE IN" (FIGURE 15). HIS UPPER MIDDLE AMPHIBOL­
ITE FACIES CORRESPONDS TO THE HIGH TEMPERATURE PART OF MEDIUM GRADE METAMOR­
PHISM, "MUSCOVITE + QUARTZ —> K-FELDSPAR -F SILLIMANITE", I.E. "SILLIMANITE IN" 
(FIGURE 15). 

DUE TO THE LACK OF PELITIC ASSEMBLAGES IN THE FLINTON GROUP, THOMPSON 
(1973) USED MINERAL ZONATION IN THE CARBONATE-BIOTITE SCHIST (MAP-UNIT 11A) AND 
IN THE CARBONATE-BEARING QUARTZOFELDSPATHIC SANDSTONE (MAP-UNIT LIE) AS META­
MORPHIC GRADE INDICATORS. MINERAL ASSEMBLAGES PRESENT IN THE CARBONATE-BIOT­
ITE SCHIST DEFINING FOUR DIFFERENT METAMORPHIC ZONES (IN ORDER OF INCREASING 
GRADE) ARE: 
QUARTZ + PLAGIOCLASE + CALCITE + 

BIOTITE + FERROAN DOLOMITE (ZONE 1) 
BIOTITE + ACTINOLITE (ZONE 2) 
BIOTITE (1 PERCENT) + ACTINOLITE + MICROCLINE +• SPHENE (1 PERCENT) 
(ZONE 3) 
BIOTITE (1 PERCENT) + ACTINOLITE + MICROCLINE + SPHENE (1 PERCENT) + 
DIOPSIDE (ZONE 4). 

IN THE CARBONATE-BEARING QUARTZOFELDSPATHIC SANDSTONE THE MINERAL ASSEM­
BLAGES FOUND ARE: 
QUARTZ + PLAGIOCLASE + CALCITE + 

BIOTITE + PHENGITE (MUSCOVITE) + FE-TI OXIDE + SPHENE + FERROAN DO­
LOMITE ± EPIDOTE (ZONE 1) 
BIOTITE + PHENGITE (MUSCOVITE) + FE-TI OXIDE + EPIDOTE + SPHENE + 
MICROCLINE (ZONE 2) 
MICROCLINE 4- EPIDOTE + HORNBLENDE -I- SPHENE ± BIOTITE ± FE-TI OXIDE 
(ZONE 3) 
MICROCLINE + EPIDOTE + HORNBLENDE + DIOPSIDE ± SPHENE (ZONE 4). 

ALL SPECIMENS FROM EACH UNIT HAVE ACCESSORY TOURMALINE, ZIRCON AND APA­
TITE. THOMPSON WAS FURTHER ABLE TO REDUCE THESE TO THREE MAJOR MINERAL ZONES; 
ZONE 2 ABOVE COULD BE INCORPORATED INTO ZONE 1 AS IT RESULTS FROM A DIFFERENCE IN 
BULK COMPOSITION. THE THREE ZONES IN ORDER OF INCREASING GRADE ARE ZONE I 
(TYPIFIED BY THE BIOTITE-CALCITE PAIR), ZONE I I (TYPIFIED BY THE CA-AMPHIBOLE-MI-
CROCLINE PAIR) AND ZONE I I I (TYPIFIED BY THE DIOPSIDE-MICROCLINE PAIR). ZONE I WAS 
DIVIDED INTO THREE SUBZONES IN THE FOLLOWING MANNER: ZONE LA — FERROAN DOLOM­
ITE STABLE, ZONE LB — FERROAN DOLOMITE UNSTABLE, EPIDOTE AND BIOTITE STABLE, AND 
ZONE IC — FERROAN DOLOMITE UNSTABLE, ACTINOLITE AND CALCITE STABLE. FOR THE POSI­
TIONING OF THESE ISOGRADS WITH RESPECT TO THE MAP-AREA REFER TO THOMPSON (1973, 
P.71). ZONE I I I CONTAINS MUCH PEGMATITE SOUTHWEST OF THE MAP-AREA, AND THIS 
UNIT IS VERY SIMILAR TO MAP-UNIT 12C IN THE MAP-AREA AND STRUCTURALLY OCCURS IN 
A SIMILAR POSITION. 

THE METAVOLCANICS PRESENT IN THIS METAMORPHIC ZONE (MAP-UNIT 1) TEND TO 
BE IN THE HIGH TEMPERATURE PART OF LOW GRADE METAMORPHISM WITH HORNBLENDE 
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A N D PLAGIOCLASE-BIOTITE STABLE, T H U S L Y I N G ABOVE T H E ISOREACTION-GRAD " H O R N ­
BLENDE I N " ( F I G U R E 1 5 ) . CHLORITE I S LOCALLY PRESENT B U T W E A K L Y DEVELOPED. L A T E -
STAGE TALC ALTERATION I S NOT U N C O M M O N I N T H I S M E T A M O R P H I C ZONE. 

GEOCHRONOLOGY 

A N U M B E R OF GEOCHRONOLOGICAL STUDIES H A V E B E E N CARRIED OUT I N THE G R E N ­
VILLE P R O V I N C E , TWO OF W H I C H ARE APPLICABLE TO T H E M A P - A R E A . S ILVER A N D L U M B E R S 
( 1 9 6 5 ) PROVIDED U - P B AGES ON ZIRCONS FROM BOTH METAVOLCANIC A N D METAPLUTONIC 
ROCKS I N THE I M M E D I A T E V I C I N I T Y OF T H E M A P - A R E A . T H E METAVOLCANICS DATED I N ­
CLUDE RHYOLITE OF THE T U D O R F O R M A T I O N A N D T H E M E T A P L U T O N I C ROCKS INCLUDE THE 
H I G H R A N K M E T A M O R P H I C TERRAIN I N T H E H A L I B U R T O N - H A S T I N G S L O W L A N D S (POTASSIC 
GRANITE GROUP, L U M B E R S 1 9 6 4 ) A N D THE LOW TO I N T E R M E D I A T E R A N K M E T A M O R P H I C 
TERRAIN B E T W E E N M A D O C A N D BANCROFT (SODIC GRANITE GROUP, L U M B E R S 1 9 6 4 ) . T H E 
T U D O R F O R M A T I O N Y IELDED A U - P B ZIRCON AGE OF 1 3 1 0 ± 1 5 M . Y . , W H I L E THE SODIC 
GRANITE GROUP YIELDED A N AGE OF 1 2 5 0 ± 2 5 M . Y . A N D THE POTASSIC GRANITE GROUP 
A N AGE OF 1 1 2 5 ± 2 5 M . Y . T H E S A M P L E FROM T H E SODIC GRANITE GROUP W A S COLLECTED 
FROM THE E L Z E V I R BATHOLITH. T H E NORTHBROOK BATHOLITH I S CONSIDERED TO BELONG 
TO TH IS GROUP AS WELL, W H I L E T H E A D D I N G T O N INTRUSION I S CONSIDERED TO BELONG TO 
THE POTASSIC GRANITE GROUP ( L U M B E R S 1 9 6 4 ) . 

K R O G H A N D H U R L E Y ( 1 9 6 8 ) P U B L I S H E D A R B - S R ISOCHRON O N T H E K A L A D A R " G R A N ­
I T E " FROM THE K A L A D A R H ILL RIDGE OF THE A D D I N G T O N INTRUSION. T H E ISOCHRON AGE 
FOR T H I S BODY I S 1 0 3 5 ± 6 0 M . Y . W I T H A N IN IT IAL 8 7 S R / 8 6 S R RATIO OF 0 . 7 1 1 ± 0 . 0 0 2 . 

T H E S E AGES AGREE VERY WELL W I T H THE GEOLOGY I N T H E M A P - A R E A . T H E H E R M O N 
G R O U P METAVOLCANICS ARE THE OLDEST ROCKS, A N D THE E L Z E V I R A N D NORTHBROOK B A -
THOLITHS INTRUDE T H E M . T H E F L I N T O N G R O U P RESTING UNCONFORMABLY ON T H E N O R T H ­
BROOK BATHOLITH I S INTERPRETED TO BE YOUNGER T H A N 1 2 5 0 ± 2 5 M . Y . ( M O O R E A N D 
T H O M P S O N 1 9 7 2 ) A N D PREDATES THE A D D I N G T O N INTRUSION ( 1 0 3 5 ± 4 2 M . Y ) . N O ISO-
TOPIC D A T I N G HAS B E E N CARRIED OUT ON THE NORTHBROOK BATHOLITH TO DATE. T H E I N ­
TRUSIVE NATURE OF THE A D D I N G T O N BODY I S SUPPORTED B Y T H E H I G H IN IT IAL 8 7 S R / 8 6 S R 
RATIO. T H I S VALUE FALLS WELL ABOVE BOTH THE " M A I N P A T H " 8 7 S R / 8 6 S R M A N T L E DIFFER­
ENT IAT ION CURVE OF J A H N A N D N Y Q U I S T ( 1 9 7 6 ) A N D THE HYPOTHETICAL U P P E R M A N T L E 
LINEAR GROWTH CURVE OF M O O R B A T H ( 1 9 7 6 ) , B U T FALLS CLOSE TO THE "CONTINENTAL 
CRUST" GROWTH CURVE OF F A U R E A N D POWELL ( 1 9 7 2 , P . 4 5 ) . T H I S INDICATES THAT THE 
LIKELY SOURCE FOR THE A D D I N G T O N INTRUSION I S REMELTED CONTINENTAL CRUST A N D 
FROM THE FIELD E V I D E N C E LIKELY INCLUDED S O M E H E R M O N G R O U P M E T A S E D I M E N T S AS­
S I M I L A T E D I N S ITU. T H E AGE, SOURCE MATERIAL A N D FIELD RELATIONSHIPS OF THE A D ­
D I N G T O N INTRUSION STRONGLY SUGGEST THAT T H I S BODY I S NOT THE B A S E M E N T I N THE 
M A P - A R E A . 
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Kaladar Area 

STRUCTURAL GEOLOGY 

Regional Setting 

T h e m a p - a r e a l i e s w i t h i n t h e C e n t r a l M e t a s e d i m e n t a r y B e l t a s d e f i n e d b y 
W y n n e - E d w a r d s ( 1 9 7 2 ) a n d s p e c i f i c a l l y is w i t h i n t h e I V B s e g m e n t i n t h e e a s t ­
e r n H a s t i n g s B a s i n . I t is p a r t o f t h e K a l a d a r - D a l h o u s i e T r o u g h ( H e w i t t 1 9 5 6 ) 
c o n t a i n i n g t h e n o r t h e a s t e x t e n s i o n o f t h e C l a r e R i v e r S y n f o r m a s d e s c r i b e d b y 
A m b r o s e a n d B u r n s ( 1 9 5 6 ) a n d S c h w e r d t n e r et al. ( 1 9 7 7 ) . T h e m a p - a r e a c a n b e 
d i v i d e d i n t o f o u r d i f f e r e n t m a j o r s t r u c t u r a l zones : Z o n e A c o n t a i n i n g t h e H e r ­
m o n G r o u p a n d A d d i n g t o n a n d S h e f f i e l d i n t r u s i o n s s i t u a t e d s o u t h o f t h e 
N o r t h b r o o k B a t h o l i t h ; Z o n e B c o m p o s e d o f t h e N o r t h b r o o k B a t h o l i t h i t s e l f ; 
Z o n e C i n c l u d i n g t h e T u d o r m e t a v o l c a n i c s n o r t h o f t h e v i l l a g e o f F l i n t o n a n d 
t h e F l i n t o n G r o u p m e t a s e d i m e n t s ; a n d Z o n e D c o m p o s e d o f t h e E l z e v i r B a t h o l ­
i t h , c o n t a m i n a t e d m a f i c i n t r u s i v e r o c k s a n d T u d o r m e t a v o l c a n i c s i n t h e s o u t h ­
w e s t e r n c o r n e r o f t h e m a p - a r e a . T h e s t r u c t u r a l g e o l o g y o f e a c h o f t h e s e z o n e s is 
s t r i k i n g l y d i s t i n c t b u t r e l a t e d . A s t r u c t u r a l c r o s s - s e c t i o n t h r o u g h t h e f o u r 
z o n e s is g i v e n i n F i g u r e 1 6 . 

Z O N E A 

S t r u c t u r a l z o n e A is c o m p o s e d o f n o r t h e a s t - t r e n d i n g s t r u c t u r e s w h i c h a r e 
o n s t r i k e w i t h t h e C l a r e R i v e r S y n f o r m c l o s u r e t o t h e s o u t h w e s t o f t h e m a p -
a r e a a n d n o r t h e a s t o f T w e e d ( A m b r o s e a n d B u r n s 1 9 5 6 ; S c h w e r d t n e r et al. 
1 9 7 7 ) . A l t h o u g h n o p r i m a r y b e d d i n g (SO) is p r e s e r v e d i n t h i s z o n e , t h e w e l l d e ­
v e l o p e d f o l i a t i o n - g n e i s s o s i t y ( S I ) is e x t r e m e l y c o n t i n u o u s a p p e a r i n g q u i t e of­
t e n to b e p a r a l l e l t o t h e o r i g i n a l c o m p o s i t i o n a l l a y e r i n g . F i g u r e 1 7 i l l u s t r a t e s 
t h e d i s t r i b u t i o n o f 6 6 3 p o l e s to t h e S I f o l i a t i o n - g n e i s s o s i t y f r o m t h e H e r m o n 
G r o u p i n t h i s z o n e . T h e d i s t r i b u t i o n o f t h i s d a t a is d e n s e l y g r o u p e d i n d i c a t i n g 
t h e h o m o c l i n a l n a t u r e o f t h e o r i e n t a t i o n o f t h e s e u n i t s w h i c h t r e n d N 5 0 E a n d 
d i p 3 0 - 5 0 d e g r e e s . T h e A d d i n g t o n i n t r u s i o n f o l i a t i o n - g n e i s s o s i t y o r i e n t a t i o n s 
a lso f a l l w i t h i n t h i s z o n e w h e n p l o t t e d o n t h e s t e r e o n e t i n d i c a t i n g i t h a s b e e n 
d e f o r m e d a t t h e s a m e t i m e . T h e S I f o l i a t i o n - g n e i s s o s i t y is l o c a l l y f o l d e d i n t o 
i s o c l i n a l a n d l o c a l l y a s y m m e t r i c a l m i n o r " Z " fo lds ( F 2 ) ( P h o t o s 6 a n d 7 ) ; q u a r t z -
r o d d i n g is w e l l d e v e l o p e d i n t h e f o l d noses . T w e n t y - o n e o f t h e s e q u a r t z - r o d d i n g 
l i n e a t i o n s ( L 2 ) a r e p l o t t e d o n F i g u r e 1 7 a n d s h o w s h a l l o w p l u n g e s p r e d o m i ­
n a n t l y to t h e s o u t h w e s t ( S 3 4 W ) w i t h p l u n g e s less t h a n 2 0 d e g r e e s . S o m e o f 
t h e s e l i n e a t i o n s p l u n g e s h a l l o w l y t o t h e n o r t h e a s t . T h e g i r d l e to t h e p o l e s o f t h e 
S I f o l i a t i o n - g n e i s s o s i t y is s h o w n a n d t h e p o l e t o t h i s g i r d l e is l o c a t e d v e r y c lose 
t o t h e m a x i m u m o f t h e L 2 l i n e a t i o n i n d i c a t i n g t h e y a r e l i n e a t i o n s w i t h i n t h e 
F 2 a x i a l p l a n e . E v i d e n c e o f a t h i r d d e f o r m a t i o n ( D 3 ) is s u g g e s t e d b y t h e b i m o -
d a l p l u n g e d i r e c t i o n s o f t h e L 2 l i n e a t i o n . 
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Figure 16-Structural cross-section of the Kaladar area. 



Kaladar Area 

N 

Figure 17-Contoured diagram of 663 poles to foliation-gneissosity (girdle) and 21 lineations, structural 
zone A (map-area southeast of Northbrook Batholith). Stereographic projection, lower hemi­
sphere. Contours at 1,4,17, and 32 percent for foliations and 1,2,4.5 and 9 percent for linea­
tions. 

THE CLARE RIVER SYNFORM STRUCTURE IS NOT EASY TO DETECT IN THE MAP-AREA. 
ONLY MINOR FOLDS OF THE "Z" GEOMETRY ARE FOUND AND A LACK OF SYMMETRY DIS­
GUISES THE STRUCTURE. AMBROSE AND BURNS (1956) DENNED THE AXIS OF THIS STRUC­
TURE TO LIE WITHIN THE CARBONATE METASEDIMENTS (MAP-UNIT 4) BUT DID NOT DELI­
NEATE IN DETAIL ITS PROJECTION WITHIN THIS MAP-AREA. CERTAINLY, THE CARBONATE 
METASEDIMENTS (MARBLE) AND ADJACENT SUPRACRUSTAL ROCKS (MAP-UNITS 3 AND 5) 
ARE A VERY CONTINUOUS SECTION EXTENDING SOME 95 KM FROM THE CLOSURE NEAR MA­
DOC TO CARLETON PLACE WHERE THEY DISAPPEAR UNDER THE PALEOZOIC COVER (REIN-
HARDT 1964). THE CARBONATE METASEDIMENTS SITUATED BETWEEN OTTER CREEK 
LAKES AND LINGHAM LAKES POSSESS A CENTRAL (FOLD AXIS) POSITION WITH RESPECT TO 
THE STRATIGRAPHY IN THE MAP-AREA COLLINEAR WITH THE AXIS DELINEATED TO THE 
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southwest by Ambrose and Burns (1956). The homoclinal orientation of the 
units indicates that the Clare River Synform in the map-area is isoclinal and 
plunges gently southwest. The only evidence of the folded nature of these units 
in the map-area is the F2 minor folds. This is in agreement with Venkitasubra-
manyan (1969) who demonstrated that there were two phases of deformation in 
the area east of Madoc and that the Clare River Synform closure was a second 
phase structure. 

The existence of foliation-gneissosity (SI) parallel to the original bedding 
or compositional layering, the absence of axial planar foliation, the existence of 
few minor folds and lineations (L2) parallel to major fold axes, suggest that 
structural zone A in the map-area has undergone flow-folding as described by 

O G S 1 0 343 
Photo 6-lsoclinal F2 minor fold in clastic siliceous gneiss of the 

Hermon Group metasediments. The fold plunges shal-
lowly southwest. The photo is taken looking down 
plunge. Hammer handle is 0.3 m long. North of Lingham 
Lakes. 
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Kaladar Area 

O G S 1 0 344 

PHOTO 7-ASYMMETRICAL F 2 MINOR FOLD IN CLASTIC SILICEOUS GNEISS OF THE HERMON GROUP METASEDIMENTS. 
T H E FOLD PLUNGE IS SHALLOWLY TO THE RIGHT. LENS CAP IS 5 C M IN DIAMETER. NORTH OF L INGHAM LAKES. 

W y n n e - E d w a r d s (1963) . T h i s s t y l e o f f o l d i n g a n d t h e i n j e c t i o n o f a b u n d a n t 
g r a n i t i c m a t e r i a l ( m a p - u n i t 7) w i t h i n t h i s s t r u c t u r a l zone m a k e t h e degree o f 
i n f o l d i n g d i f f i c u l t t o a s c e r t a i n . 

T h e ca rbona te m e t a s e d i m e n t s ( m a p - u n i t 4) w i t h i n t h i s zone a re g e n e r a l l y 
s t r u c t u r a l l y con fo rmab le w i t h t h e o t h e r m e t a s e d i m e n t a r y u n i t s b u t l oca l l y ex­
h i b i t m i n o r a n t i f o r m s a n d s y n f o r m s a n d l o c a l l y h o r i z o n t a l a t t i t u d e s . These car­
bona te rock t ypes w e r e v e r y d u c t i l e d u r i n g d e f o r m a t i o n a n d t h e r e s u l t a n t 
s t r u c t u r e s a re a re f l ec t i on o f t h e c o m p e t a n c y c o n t r a s t b e t w e e n these u n i t s a n d 
t h e a m p h i b o l e - r i c h a n d c las t ic s i l i ceous gneisses ( m a p - u n i t s 3 a n d 5). 

N e a r t h e con tac t w i t h t h e F l i n t o n G r o u p a n d t h e N o r t h b r o o k B a t h o l i t h (3.5 
k m n o r t h o f K a l a d a r ) a m i n o r a n t i f o r m a l s t r u c t u r e is deve loped a n d t h e F l i n ­
t o n G r o u p appears to be l oca l l y i n f o l d e d w i t h t h e H e r m o n G r o u p . 

T h i s s t r u c t u r a l zone is a lso t y p i f i e d by a b u n d a n t b o u n d i n a g e a n d p i n c h a n d 
swe l l s t r u c t u r e s . W e l l deve loped b o u d i n s w i t h w e l l f o r m e d b o u d i n necks a re 
n o t u n c o m m o n (see Pho to 2) i n a m p h i b o l e - r i c h gne iss ( m a p - u n i t 5 ) , w h i l e p i n c h 
a n d swe l l s t r u c t u r e s a re f o u n d i n c las t i c s i l i ceous gne iss ( m a p - u n i t 3) (see 
" G e n e r a l Geo logy " ) . 
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Z O N E B 

THE NORTHBROOK BATHOLITH IS STRUCTURALLY QUITE HOMOGENEOUS, CONTAINING A 
PROMINENT NEARLY HORIZONTAL LINEATION AND A WEAKLY DEVELOPED FOLIATION-GNEIS­
SOSITY. THE BATHOLITH IN THE MAP-AREA CAN BE STRUCTURALLY EXAMINED IN THREE 
SECTORS: THE SECTOR WEST OF HIGHWAY 4 1 , THE CENTRAL SECTOR EAST OF HIGHWAY 4 1 
AND WEST OF THE KALADAR-KENNEBEC TOWNSHIP LINE, AND THE SECTOR EAST OF THE KA-
LADAR-KENNEBEC TOWNSHIPS LINE. FIGURE 18 SHOWS THE DISTRIBUTION OF 305 LINEA­
TION MEASUREMENTS FROM THE WESTERN AND EASTERN SECTORS. THE WESTERN SECTOR 
HAS A MEAN LINEATION AZIMUTH OF S44W WHILE THE EASTERN SECTOR HAS A MEAN LI­
NEATION AZIMUTH OF S57W. BOTH SECTORS HAVE VERY SHALLOW PLUNGES (0-8 DEGREES) 
AND IN MANY PLACES PLUNGE NORTHEASTERLY AS WELL. NOT SHOWN IS A STEREONET PLOT 
OF 179 LINEATIONS FROM THE CENTRAL SECTOR. WHEN THESE ARE PLOTTED THEY SUPERIM­
POSE OVER THE TOTAL DISTRIBUTION OF THE WESTERN AND EASTERN SECTORS INDICATING 
THE SYSTEMATIC AND GRADUAL CHANGE IN LINEATION AZIMUTHS IN THE NORTHBROOK 
BATHOLITH FROM WEST TO EAST. IN COMPARISON WITH FIGURE 17 IT CAN BE SEEN THAT 

N 

Figure 18-Contoured diagram of 163 lineations (eastern sector), and 142 lineations (western sector) 
structural zone B (Northbrook Batholith). Stereographic projection, lower hemisphere. Con­
tours at 7,14,28 and 56 percent for eastern sector and 7,14 and 28 percent for western sec­
tor. 
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KALADAR AREA 

Z O N E C 

THE STRUCTURAL PATTERNS FOUND IN THE FLINTON GROUP AND THE TUDOR METAVOL­
CANICS NORTH OF FLINTON APPEAR TO BE QUITE SIMILAR. FIGURE 19 SHOWS THE DISTRIBU-

N 

Figure 19-Contoured diagram of 102 poles to foliation, structural zone C (area west of Northbrook Ba­
tholith and east of Elzevir Batholith). Stereographic projection lower hemisphere. Contours at 
2,5,10 and 20 percent. 

6 8 

LINEATIONS FROM BOTH STRUCTURAL ZONES A AND B OVERLAP, IMPLYING THAT THE LINEA­
TIONS WITHIN THE NORTHBROOK BATHOLITH ARE L2 LINEATIONS. THUS BOTH STRUCTURAL 
ZONES A AND B WERE DEFORMED BY THE SAME DEFORMATION EVENT D2. AMBROSE AND 
BURNS (1956) CONSIDERED THE WESTERN SECTOR OF THE NORTHBROOK BATHOLITH TO BE 
AN ANTIFORMAL STRUCTURE. 

A SMALL NUMBER OF FOLIATION-GNEISSOSITY SURFACES ARE DEVELOPED AND WHEN 
PLOTTED FALL WITHIN THE S I FIELD ON FIGURE 17. THE AUTHOR DOES NOT CONSIDER THE 
FOLIATION-GNEISSOSITY IN THE NORTHBROOK BATHOLITH TO BE OF THE S I GENERATION BUT 
S2 BECAUSE THEY ARE NOT FOLDED. THUS THE FOLIATION-GNEISSOSITY IN THE NORTH­
BROOK BATHOLITH IS LIKELY AXIAL PLANAR. 



t i o n o f po les t o f o l i a t i o n - c l e a v a g e sur faces w i t h i n t h e T u d o r m e t a v o l c a n i c s i n 
t h e m a p - a r e a . A l t h o u g h p r i m a r i l y d e f i n i n g a set o f p l anes o r i e n t e d N 1 0 E w i t h 
s teep d ips (65-75 degrees east) a less d o m i n a n t set o f p l anes o r i e n t e d a t N 2 0 E 
w i t h h i g h d i ps (75-85 degrees wes t ) i n t e r sec t s t h e d o m i n a n t set w i t h a n ap i ca l 
a n g l e o f a p p r o x i m a t e l y 30 degrees as de f i ned by t h e g i r d l e s t o these d a t a (Pho to 
8) . I n c o m p a r i s o n w i t h t h e d e t a i l e d s t r u c t u r a l a n a l y s i s o f t h e F l i n t o n G r o u p i n 
t h e m a p - a r e a ( T h o m p s o n 1972 , p.66) these w o u l d co r respond to S I sur faces 
f o r m e d by t h e D l d e f o r m a t i o n even t . 

T h e F l i n t o n G r o u p occupies t w o n o r t h e r l y t r e n d i n g s y n f o r m s . T h o m p s o n ' s 
s t u d y revea l s t h a t w i t h i n t h e F l i n t o n G r o u p , b e d d i n g (SO) can be t r aced a r o u n d 
F l fo lds a n d t h e d o m i n a n t f o l i a t i o n ( S I ) is p a r a l l e l t o t h e F l a x i a l p l anes a n d 
t r e n d N 4 5 E w i t h h i g h to m o d e r a t e d ips . T h e deve loped m i n e r a l l i n e a t i o n ( L I ) 
i s t h e i n t e r s e c t i o n o f t h e SO a n d S I su r faces a n d t r e n d s b o t h N 5 0 E a n d S 4 5 W 



Kaladar Area 

BUT THE PLUNGE IS VERY HIGH (65-85 DEGREES) (THOMPSON 1972, P.66). THE D2 
STRUCTURES ARE LESS WELL DEVELOPED AND CONSIST MAINLY OF THE INTERSECTION OF THE 
S I AND S2 SURFACES PRODUCING MINERAL LINEATIONS DEVELOPED ON THE S I SURFACES, 
AND THE DEVELOPMENT OF SMALL SCALE ASYMMETRICAL FOLDS (APICAL ANGLE OF 30-60 
DEGREES). THE S2 SURFACES HAVE LESS SPREAD AND ARE ORIENTED MORE EASTERLY 
(N65E) WITH HIGH DIPS (GREATER THAN 55°) AND THE L2 LINEATIONS ARE ORIENTED AT 
N45E AND S45W WITH VARIABLE PLUNGES (25-90 DEGREES) (THOMPSON 1972, P.73). 
IN THE MAP AREA THERE IS LITTLE EVIDENCE FOR THE D3 DEFORMATION IN THE FLINTON 
GROUP EXCEPT WHERE THERE IS A MAJOR CHANGE IN THE TREND OF S I (THOMPSON 
1972). THE D3 EVENT IS THE SAME AS THAT IN STRUCTURAL ZONE A WITH A NORTHWEST-
TRENDING AXIS. 

Z O N E D 

STRUCTURAL ZONE D CONTAINS STRUCTURAL PATTERNS OF A VARIED NATURE. THE ME­
TAVOLCANICS AND CONTAMINATED MAFIC INTRUSIVE BODY SOUTH OF FLINTON DEPICT AN 

N 

Figure 20-Contoured diagram of 37 poles to foliation, structural zone D (Elzevir Batholith and area to 
south). Stereographic projection, tower hemisphere. Contours at 4,8 and 17 percent. 
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INTERESTING STRUCTURE. F I G U R E 2 0 A N D T H E DATA O N M A P 2 4 3 2 (BACK POCKET) I N D I ­

CATE T H E METAVOLCANICS DEFINE A SYNFORMAL STRUCTURE W I T H T H E NORTH L I M B JUST 

SOUTH OF F L I N T O N T R E N D I N G N 3 0 E A N D T H E SOUTH L I M B I N T H E SOUTHWEST CORNER OF 

T H E M A P - A R E A T R E N D I N G WEST. B O T H L I M B S D I P STEEPLY ( 6 5 - 8 0 DEGREES) A N D CLOSE 

SOUTH WESTWARD. T H E C O N T A M I N A T E D M A F I C I N T R U S I O N CONTAINS L INEATIONS W H I C H 

ARE ESSENTIALLY PARALLEL TO T H E AXIAL TRACE OF T H I S STRUCTURE. T H E S E ARE S I M I L A R TO 

L 2 L INEATIONS I N ZONE C , HENCE T H I S M A Y B E A N F 2 FOLD. T H I S STRUCTURE S W I N G S 

NORTHERLY INTO T H E T U D O R METAVOLCANICS I N STRUCTURAL ZONE C A N D I S AT A VERY 

H I G H ANGLE TO T H E B E D D I N G S O A N D F L AXIAL PLANAR FOLIATION ( S I ) I N T H E F L I N T O N 

G R O U P SYNFORMAL STRUCTURE. T H I S INDICATES THAT T H E STRUCTURAL RELATIONSHIPS B E ­

T W E E N ZONES C A N D D ARE S O M E W H A T A M B I G U O U S A N D M A Y REFLECT T H E RELATIVE 

COMPETANCE CONTRAST B E T W E E N THE C O N T A M I N A T E D M A F I C INTRUSIVE ROCKS A N D 

M A F I C METAVOLCANICS W I T H RESPECT TO THAT OF T H E F L I N T O N G R O U P . 

T H E E L Z E V I R BATHOLITH I S I N GENERAL QUITE STRUCTURELESS B U T DOES CONTAIN LI ­

NEATIONS W I T H I N ITS BODY. T H E S E T E N D TO DEFINE CIRCULAR PERIMETERS A N D M A Y B E 

INTERNAL INTRUSIVE DEFORMATION FEATURES (SEE " G E N E R A L GEOLOGY") . 

S T R A I N 

SEVERAL METACONGLOMERATE U N I T S I N THE M A P - A R E A H A V E PRESERVED S O M E 

GOOD INDICATORS OF STRAIN I N STRUCTURAL ZONES A A N D C . ILLUSTRATED I N F I G U R E 2 1 , 

T H E ORIENTATION OF T H E PRINCIPAL STRAIN C O M P O N E N T S W I T H RESPECT TO THE PEBBLE 

ELONGATION A N D THE FOLIATION PLANE REVEALS THAT \ 3 W A S ORIENTED T H E S A M E I N BOTH 

ZONES B U T X X A N D \ 2 ARE DIFFERENT, PRODUCING PEBBLE ELONGATIONS W H I C H ARE VERY 

NEAR PARALLEL TO T H E D I P I N STRUCTURAL ZONE C A N D ESSENTIALLY PARALLEL TO STRIKE I N 

ZONE A ( B U T CAN BE INCL INED U P TO 2 5 ° FROM T H E STRIKE L INE) . T H I S D I C H O T O M Y I N 

STRAIN ORIENTATION I S M A N I F E S T E D QUITE WELL O N T H E REGIONAL SCALE, W I T H Z O N E A 

B E I N G PART OF T H E CLARE R I V E R S Y N F O R M STRUCTURE T R E N D I N G NORTHEAST FOR LARGE 

DISTANCES B E Y O N D THE M A P - A R E A . Z O N E C REPRESENTS A DIFFERENT STRESS FIELD W H I C H 

I S A RESULT OF T H E INTRUSION OF T H E E L Z E V I R BATHOLITH A N D SUGGESTING Z O N E C POST­

DATES T H E Z O N E A DEFORMATION. 

I N M E A S U R I N G FINITE STRAIN, T H E AUTHOR U S E D T H E M E T H O D OF F L I N N ( 1 9 5 6 ) 

W H I C H EXPRESSES T H E A M O U N T OF STRAIN AS A FUNCTION OF T H E D I A M E T E R OF A SPHERE 

T A B L E 1 7 — S T R A I N P A R A M E T E R S ( A F T E R F L I N N 1956 ) F O R S T R U C T U R A L Z O N E S A 
A N D C I N T H E K A L A D A R A R E A . 

ZONE A 2 ZONE C 3 

ORIENTATION1 GRANODIORITE QUARTZITE QUARTZITE 
PEBBLES PEBBLES PEBBLES 

L 2 . 8 7 D 3 . 8 2 D 0 . 9 D 
M 1 . 0 3 D 0 . 9 3 D 3 . 6 D 
N 0 . 3 3 D 0 . 2 7 D 0 . 2 9 D 

' L M PLANE IS PLANE OF FOLIATION 
2ORIGINAL DATA FROM WALTON et al (1964) , PARAMETERS CALCULATED BY AUTHOR. 
3DATA AND PARAMETERS FROM THOMPSON (1972) 
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A2 L 

Foliation parallels LM plane 

L 

SMC 14489 

Figure 21-A schematic representation of principal strain components preserved in pebble conglomer­
ates from structural zones A and C indicating the different orientations of X, and \ 2 with re­
spect to the foliation plane. 
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W I T H T H E S A M E V O L U M E A S T H E P E B B L E E L L I P S O I D . T H I S M E T H O D W A S U S E D B Y T H O M P ­

S O N ( 1 9 7 2 ) TO D E T E R M I N E T H E T H R E E - D I M E N S I O N A L S T R A I N I N T H E F L I N T O N G R O U P 

Q U A R T Z - P E B B L E M E T A C O N G L O M E R A T E A N D T H E S E D A T A H A V E B E E N U S E D H E R E FOR S T R U C ­

T U R A L Z O N E C S T R A I N I N D I C A T O R S . F O R S T R U C T U R A L Z O N E A T H E A V E R A G E P E B B L E D I M E N ­

S I O N S O F 8 . 6 : 3 . 1 : 1 . 0 FOR " G R A N I T I C " ( G R A N O D I O R I T E ) P E B B L E S A N D 1 3 . 8 : 3 . 4 : 1 . 0 FOR 

Q U A R T Z I T E P E B B L E S I N T H E K A L A D A R M E T A C O N G L O M E R A T E ( W A L T O N et al. 1 9 6 4 ) H A V E 

B E E N U S E D . T H E R E S U L T A N T S T R A I N V A L U E S A R E G I V E N I N T A B L E 1 7 A N D I N D I C A T E T H E 

Q U A R T Z I T E P E B B L E S TO B E M O R E S T R A I N E D T H A N T H E G R A N O D I O R I T E P E B B L E S A N D T H E 

M A X I M U M S T R A I N I N B O T H S T R U C T U R A L Z O N E S I S A P P R O X I M A T E L Y T H E S A M E ( 3 5 0 P E R ­

C E N T E L O N G A T I O N , OR 3 0 P E R C E N T S H O R T E N I N G O R T H O G O N A L TO T H I S D I R E C T I O N ) . 

F A U L T I N G A N D D I K I N G 

N U M E R O U S L I N E A M E N T S C A N B E T R A C E D O N A I R P H O T O G R A P H S O F T H E M A P - A R E A A 

N U M B E R O F W H I C H C A N B E A S C R I B E D TO F A U L T I N G A N D F R A C T U R I N G . D U E TO I N S U F F I C I E N T 

S T R A T I G R A P H I C A N D S T R U C T U R A L CONTROL O N L Y A F E W O F T H E S E L I N E A M E N T S C A N B E A S ­

S I G N E D D E F I N I T E M O V E M E N T S . T H E M O R E P R O M I N E N T L I N E A M E N T S A L O N G W H I C H F A U L T 

M O V E M E N T S M A Y OR M A Y N O T H A V E O C C U R R E D A R E I N D I C A T E D O N M A P 2 4 3 2 ( B A C K 

P O C K E T ) . L I N E A M E N T S T E N D TO B E O F F O U R M A J O R O R I E N T A T I O N S : N N E T R E N D I N G , N E 

T R E N D I N G , E N E T R E N D I N G A N D E S E TO S E T R E N D I N G . 

F A U L T I N G T E N D S TO B E C O N F I N E D TO O N E D O M I N A N T O R I E N T A T I O N R U N N I N G E S E . 

T H E S E F A U L T S A R E L I M I T E D I N N U M B E R A N D U S U A L L Y C O N T I N U O U S FOR 1 TO 2 K M . T H E 

OFFSET I S D E P I C T E D I N T H E G E O L O G Y A N D C O N T A I N S B O T H S I N I S T R A L A N D D E X T R A L M O V E ­

M E N T S . M A N Y O F T H E L I N E A M E N T S W H I C H P O S S E S S E S E A N D S E T R E N D S A R E P R O B A B L Y 

F A U L T S O F T H I S S A M E G E N E R A T I O N B U T A S N O A P P A R E N T OFFSET I S D I S C E R N A B L E T H E Y H A V E 

B E E N M A P P E D A S L I N E A M E N T S . 

T H E E M P L A C E M E N T O F L A T E T E C T O N I C P E G M A T I T E S A L O N G T H E S O U T H E R N M A R G I N O F 

T H E N O R T H B R O O K B A T H O L I T H M A Y R E P R E S E N T A N O L D F A U L T OR A T L E A S T A S T R U C T U R A L 

B R E A K B E T W E E N S T R U C T U R A L Z O N E S A A N D B . A M A J O R A N D C O N T I N U O U S B O U N D A R Y B E ­

T W E E N T W O R O C K B O D I E S O F E X T R E M E L Y D I F F E R I N G C O M P E T E N C I E S , T H I S B R E A K M A Y 

H A V E B E E N O P E N E D I N T H E L A T E S T A G E S O F T E C T O N I S M ( P E R H A P S D U R I N G D 3 ) A N D P R O ­

V I D E D A N A C C E S S R O U T E FOR L O W E R L E V E L P E G M A T I T E S TO R E A C H T H E S U R F A C E . 

J O I N T S OR F R A C T U R E S A B O U N D E S P E C I A L L Y I N S T R U C T U R A L Z O N E B A N D F O R M T H R E E 

SETS O R I E N T E D A T S 6 5 E , N 4 5 E A N D N 1 0 W . T H E S E J O I N T S A R E A P P R O X I M A T E L Y A T 1 2 0 

D E G R E E S TO E A C H O T H E R A N D D O N O T A P P E A R TO D I F F E R I N A G E . J O I N T S A L S O O C C U R I N 

S T R U C T U R A L Z O N E A A N D M O S T O F T E N A R E O F T H E S 5 0 - 6 5 E O R I E N T A T I O N . 

T H E M O S T A B U N D A N T D I K E S A R E P E G M A T I T E ( M A P - U N I T 1 2 B ) . T H E O R I E N T A T I O N O F 

T H E S E D I K E S I S S 5 0 - 6 5 E . T H E S E A R E E S S E N T I A L L Y P A R A L L E L TO T H E P R O M I N E N T F A U L T SET 

A N D T H E O N E S E T O F F R A C T U R E S A N D M A Y R E P R E S E N T F A U L T S / F R A C T U R E S W H I C H D U E TO 

T H E I R P R O X I M I T Y TO M A P - U N I T 1 2 C A N D / O R S U F F I C I E N T D E P T H B E C A M E FILLED W I T H P E G ­

M A T I T E . 

M I N O R A P L I T E S I N T H E N O R T H B R O O K B A T H O L I T H A N D G R A N O D I O R I T E D I K E S I N T H E 

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

A L T H O U G H N O T I N D I C A T E D O N T H E M A P T H E C O N T A C T B E T W E E N T H E T U D O R M E T A V O L ­

C A N I C S ( M A P - U N I T 1 ) A N D T H E F L I N T O N G R O U P I S Q U I T E C O M M O N L Y A S H E A R Z O N E C O N ­

T A I N I N G S U L P H I D E M I N E R A L I Z A T I O N . T H E Z O N E U S U A L L Y C O N T A I N S S C H I S T O S E V A R I E T I E S 

O F M A P - U N I T S L A A N D L O D . A S S O C I A T E D W I T H T H I S Z O N E A R E T R A N S E C T I N G Q U A R T Z V E I N S 
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AEROMAGNETIC DATA 

C o m p a r i s o n o f M a p 2432 (back pocke t ) a n d t h e a v a i l a b l e a e r o m a g n e t i c su r ­
v e y (GSC 1949) i n d i c a t e s a reasonab le c o r r e l a t i o n b e t w e e n a e r o m a g n e t i c con ­
t o u r p a t t e r n s a n d r o c k t y p e . T h e H e r m o n G r o u p vo l can i c r ocks ( m a p - u n i t s 1 
a n d 5) s t a n d o u t as t h e c o n t o u r s p a c i n g is m u c h s m a l l e r a n d t h e m a g n e t i c i n ­
t e n s i t y i s m u c h h i g h e r t h a n i n o t h e r r o c k t ypes i n t h e m a p - a r e a . T h e t y p i c a l 
m a g n e t i c v a l u e s fo r t h e H e r m o n G r o u p a r e 800 -1500 g a m m a s , a n d v a l u e s 
g r e a t e r t h a n 1000 g a m m a s a r e c o m m o n . These r e a d i n g s r e s u l t f r o m t h e gener ­
a l l y h i g h e r a m o u n t s o f m a g n e t i c m i n e r a l s i n these rocks ( m o s t l y m a g n e t i t e 
a n d m i n o r p y r r h o t i t e ) . 

T h e m e t a s e d i m e n t a r y u n i t s o f b o t h t h e H e r m o n a n d F l i n t o n G r o u p s ( m a p -
u n i t s 2 , 3 , 4 , 1 0 , a n d 11) a r e v i r t u a l l y i n d i s t i n g u i s h a b l e f r o m t h e g r a n i t i c i n t r u ­
s ive rocks i n t h e m a p - a r e a as these u n i t s l a c k m a g n e t i c m i n e r a l s a n d a r e c o m -
p o s i t i o n a l l y n o t v e r y d i f f e r e n t . 

T h e i n t r u s i v e bod ies ( m a p - u n i t s 6, 7, 8, 9, a n d 12) a r e q u i t e eas i l y d i s t i n ­
g u i s h e d f r o m t h e vo l can i c u n i t s . T h e i n t r u s i v e r ocks g e n e r a l l y h a v e v a l u e s o f 
1100 ± 60 g a m m a s a n d a w i d e c o n t o u r s p a c i n g . O n e w e l l de f i ned s t r u c t u r e i s 
t h e E l z e v i r B a t h o l i t h . T h e con tac t o f t h i s body w i t h t h e T u d o r m e t a v o l c a n i c s i s 
e x t r e m e l y w e l l d e l i n e a t e d . A l s o t h e K a l a d a r H i l l a n d K a l a d a r - K e n n e b e c L a k e 
r i dges o f t h e A d d i n g t o n i n t r u s i o n a re d i s t i n c t l y de f i ned bod ies a n d t h e m e t ­
a s e d i m e n t a r y u n i t s o f t h e H e r m o n G r o u p s e p a r a t i n g these r i dges g i v e a r e l a ­
t i v e m a g n e t i c depress ion . 

I n g e n e r a l t h e a e r o m a g n e t i c d a t a do n o t re f lec t a n y o f t h e f a u l t i n g , h o w ­
ever , t h e s i m i l a r i t y o f some a e r o m a g n e t i c c o n t o u r s a n d r e g i o n a l l i n e a m e n t s 
w i t h i n t h e N o r t h b r o o k B a t h o l i t h is o f no te . 

ECONOMIC GEOLOGY 

T h e K a l a d a r a rea c o n t a i n s a v a r i e t y o f m e t a l l i c a n d n o n - m e t a l l i c m i n e r a l 
depos i ts b u t t h e o n l y s i g n i f i c a n t p r o d u c e r o n reco rd i n t h e a r e a w a s t h e A d d i n g ­
t o n go ld m i n e n e a r t h e v i l l a g e o f F l i n t o n . M i n o r su r face w o r k i n g s fo r a c t i n o l i t e , 
q u a r t z , f e l dspa r a n d m i c a w e r e a c t i v e b e t w e e n t h e l a t e 1800s a n d 1940. I n 1977 
m i n e r a l p r o d u c t i o n w a s l i m i t e d to s a n d a n d g r a v e l used l o c a l l y f o r c o n s t r u c t i o n 
purposes . 

M e t a l l i c m i n e r a l i z a t i o n cons is ts m a i n l y o f g o l d , m o l y b d e n u m , i r o n a n d cop­
per w i t h t r a c e a m o u n t s o f s i l v e r , n i c k e l , z inc a n d a rsen ic . T h e k n o w n g o l d de­
pos i ts t e n d to be l i m i t e d i n occu r rence to t h e con tac t b e t w e e n t h e m a f i c m e t a ­
vo l can i cs a n d t h e F l i n t o n G r o u p m e t a s e d i m e n t s . M o l y b d e n u m m i n e r a l i z a t i o n 
is l i m i t e d to w h i t e p e g m a t i t e d i k e s ( m a p - u n i t 12b) w h i c h t r e n d a p p r o x i m a t e l y 
S 4 5 E a n d a r e ad jacen t t o , o r n e a r t h e b o r d e r s of, t h e N o r t h b r o o k B a t h o l i t h . 
Copper t e n d s t o occur as c h a l c o p y r i t e i n t h e 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 ­
ics a n d also i n some m a f i c - r i c h m e m b e r s o f t h e a m p h i b o l e - r i c h gneisses. T h e 
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w h i c h t e n d to be a u r i f e r o u s i n t h e F l i n t o n G r o u p a n d a r s e n i c - b e a r i n g i n t h e 
m e t a v o l c a n i c s (see " E c o n o m i c Geo logy " ) . 



IRON- A N D ARSENIC-BEARING SULPHIDES ARE ALSO FOUND I N THESE GNEISSES. T H E TRACE 
A M O U N T S OF SILVER, NICKEL A N D Z I N C OCCUR I N SMALL RUSTY GOSSAN ZONES W I T H I N T H E 
CLASTIC SILICEOUS M E T A S E D I M E N T S OF T H E H E R M O N G R O U P , HOWEVER, M I N O R SILVER 
W A S RECOVERED I N THE PAST W I T H GOLD FROM W O R K I N G S ALONG T H E M A F I C METAVOLCAN­
ICS A N D F L I N T O N G R O U P CONTACT ZONE. 

R A D I O A C T I V E M I N E R A L I Z A T I O N I S L I M I T E D TO U R A N I U M A N D RARE EARTH E L E M E N T 
CONCENTRATIONS W H I C H OCCUR WHERE W H I T E P E G M A T I T E ( U N I T S 1 2 B A N D 1 2 C ) HAS I N ­
TRUDED A N D LOCALLY M I G M A T I Z E D QUARTZITE-PEBBLE METACONGLOMERATE U N I T S ( M A P -
U N I T 1 0 B ) , B U T M I N O R CONCENTRATIONS EXIST I N FOLIATED TO GNEISSIC LEUCOCRATIC 
QUARTZ M O N Z O N I T E ( M A P - U N I T 7 D ) A N D P I N K P E G M A T I T E S . 

N O N - M E T A L L I C M I N E R A L I Z A T I O N CONSISTS M A I N L Y OF FELDSPAR, QUARTZ, M I C A A N D 
ACTINOLITE. T H E FELDSPAR, QUARTZ A N D M I C A OCCURRENCES ARE ALL ASSOCIATED W I T H 
THE LATE P E G M A T I T E D I K E S ( M A P - U N I T 1 2 ) . ACTINOLITE I S ASSOCIATED W I T H THE ULTRA-
M A F I C ROCKS, A N D ARE SPATIALLY L I M I T E D TO THE SOUTHWEST CORNER OF T H E M A P - A R E A 
(NOT S H O W N O N M A P ) . 

Prospecting and Mining Activity 

RECORDED DATA ON M I N E R A L I Z A T I O N I N T H E AREA DATES BACK TO T H E LATE 1 8 0 0 S I N 
THE WORKS OF M U R R A Y ( 1 8 5 2 ) A N D V E N N O R ( 1 8 7 0 ) W H O BOTH M A P P E D FOR T H E G E O ­
LOGICAL S U R V E Y OF C A N A D A . A C T I V E PROSPECTING I N THESE EARLY YEARS W A S L I M I T E D 
TO SCATTERED P ITS A N D TRENCHES P R I M A R I L Y FOR T H E EXTRACTION OF ACTINOLITE I N T H E 
WESTERN PORTION OF K A L A D A R T O W N S H I P . T H E ACTINOLITE W A S TRANSPORTED TO K A L A ­
DAR B Y W A G O N . T H E FIRST M I N E I N T H E AREA W A S T H E FORMER G O L D E N FLEECE GOLD 
M I N E (PRESENTLY CALLED T H E A D D I N G T O N M I N E , A PAST PRODUCER LOCATED O N LOTS 2 4 
A N D 2 5 , CONCESSION V I , K A L A D A R T O W N S H I P ) , W H I C H O P E N E D I N 1 8 8 1 A N D W A S 
WORKED SPORADICALLY UNTIL IT W A S CLOSED I N 1 9 4 0 . O T H E R EXPLORATION I N T H I S P E ­
RIOD LED TO SMALL SURFACE D E V E L O P M E N T S OF GOLD, CHALCOPYRITE, ARSENOPYRITE, P Y -
RITE, M O L Y B D E N U M , QUARTZ, FELDSPAR A N D M I C A . A C T I V I T Y I N T H E AREA I S REPORTED TO 
H A V E B E E N VERY L I M I T E D D U R I N G T H E SECOND W O R L D W A R . 

R E N E W E D INTEREST I N THE AREA W A S SPARKED I N 1 9 5 2 W H E N S O M E OLD PITS I N A 
ZONE OF BASE METAL S U L P H I D E M I N E R A L I Z A T I O N WERE E X A M I N E D B Y T H E N E W JERSEY 
Z I N C EXPLORATION C O M P A N Y ( C A N A D A ) L I M I T E D I N T H E M E T A S E D I M E N T S A N D 
GNEISSES OF THE H E R M O N G R O U P (SOUTH OF T H E PRESENT M A P AREA) . I N T H E EARLY 
1 9 6 0 S TWO HOLES WERE DRILLED B Y K . S U L L I V A N O N THE CONTACT OF T H E M A F I C METAVOL­
CANICS A N D F L I N T O N G R O U P M E T A S E D I M E N T S , B U T Y IELDED NO GOLD. A C T I V I T Y I N T H I S 
AREA R E S U M E D I N T H E 1 9 7 0 S . SEVERAL PARCELS OF LAND WERE STAKED I N T H E M E T A C O N ­
GLOMERATE U N I T S NORTH OF K A L A D A R ADJACENT TO H I G H W A Y 4 1 . O F T H E TWO HOLES 
DRILLED O N THESE C L A I M S B Y T . M I C H I E , O N E INTERSECTED TRACE A M O U N T S OF GOLD A N D 
T H E OTHER S O M E PYRITE M I N E R A L I Z A T I O N . I N 1 9 7 5 G L E N S H I R E M I N E S L I M I T E D CARRIED 
OUT EXTENSIVE EXPLORATION WORK O N THE PROSPECTS E X A M I N E D B Y N E W JERSEY Z I N C 
EXPLORATION C O M P A N Y ( C A N A D A ) L I M I T E D I N 1 9 5 2 A N D DISCOVERED U R A N I U M AS 
WELL AS M I N O R COPPER, SILVER, NICKEL A N D Z I N C M I N E R A L I Z A T I O N . 

I N 1 9 7 7 S T A K I N G W A S VERY ACTIVE I N T H E M A P - A R E A P R I M A R I L Y D U E TO P R O M I S ­
I N G RESULTS OF THE JOINT FEDERAL-PROVINCIAL U R A N I U M RECONNAISSANCE P R O G R A M 
( G S C 1 9 7 6 ) . H U D S O N B A Y EXPLORATION A N D D E V E L O P M E N T C O M P A N Y L I M I T E D 
STAKED THREE PARCELS OF LAND C O M P R I S I N G 3 4 C L A I M S , 1 5 C L A I M S A N D 8 C L A I M S ( N U M -
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B E R 5 O N M A P ) , W H I L E C A N A D I A N O C C I D E N T A L P E T R O L E U M L I M I T E D S T A K E D O N E P A R ­

CEL O F L A N D C O N T A I N I N G 3 0 C L A I M S ( N U M B E R 1 O N M A P ) . H U D S O N B A Y E X P L O R A T I O N 

C A R R I E D O U T A G R O U N D R A D I O M E T R I C S U R V E Y O N P O R T I O N S O F T H E A D D I N G T O N I N T R U S I O N 

W I T H R E L A T I V E R A D I O M E T R I C H I G H S , A N D C A N A D I A N O C C I D E N T A L S T A K E D A R E A S U N D E R ­

L A I N B Y C A R B O N A T E M E T A S E D I M E N T S . N O W O R K B Y T H E S E T W O C O M P A N I E S H A S B E E N 

S U B M I T T E D FOR A S S E S S M E N T O N T H E S E C L A I M S TO D A T E . 

Metallic Mineralization 

G O L D 

T H E G O L D M I N E R A L I Z A T I O N I S A S S O C I A T E D W I T H T H E M A F I C M E T A V O L C A N I C S ( M A P -

U N I T S L A , I D ) I N C O N T A C T W I T H T H E M E T A C O N G L O M E R A T E U N I T S O F T H E F L I N T O N G R O U P 

( U S U A L L Y U N I T 1 0 B ) . T H E G O L D O C C U R S A S D I S S E M I N A T I O N S W I T H I N S M A L L Q U A R T Z 

S T R I N G E R S A N D V E I N S , P E N E T R A T I N G B O T H T H E M E T A V O L C A N I C A N D M E T A C O N G L O M E R A T E 

U N I T S . T H E M O S T A U R I F E R O U S Z O N E S T E N D TO B E C O N F I N E D TO T H O S E Q U A R T Z - F I L L E D F R A C ­

T U R E S I N T H E C O N G L O M E R A T E S A N D A S S O C I A T E D S C H I S T S W H I L E A R S E N O P Y R I T E M I N E R A L I ­

Z A T I O N D O M I N A T E S T H E V E I N S I N T H E M E T A V O L C A N I C S . T H I S W O U L D S U G G E S T T H A T T H E 

G O L D W A S D I S S E M I N A T E D I N T H E Q U A R T Z I T E P E B B L E C O N G L O M E R A T E U N I T S A N D H A S B E E N 

LOCALLY C O N C E N T R A T E D I N L A T E R F R A C T U R E S FILLED W I T H H Y D R O T H E R M A L Q U A R T Z A N D 

A S S O C I A T E D W I T H S H E A R Z O N E S A T T H E U N C O N F O R M I T Y B E T W E E N T H E H E R M O N G R O U P 

M A F I C M E T A V O L C A N I C S A N D T H E F L I N T O N G R O U P , T H U S M A K I N G T H I S C O N C E N T R A T I O N O F 

G O L D M I N E R A L I Z A T I O N E P I G E N E T I C . T R A C E G O L D M I N E R A L I Z A T I O N A L S O E X I S T S I N " G R A N I ­

T I C " R O C K S O N LOT 1 5 , C O N C E S S I O N V I I , K A L A D A R T O W N S H I P ( A S S E S S M E N T F I L E S R E ­

S E A R C H O F F I C E , O N T A R I O G E O L O G I C A L S U R V E Y , T O R O N T O ) . 

D E S C R I P T I O N OF D E P O S I T S 

COMINCO LIMITED (ADDINGTON MINE) ( 2 ) 1 

WEST HALF, LOTS 2 4 AND 2 5 , CONCESSION VI, KALADAR TOWNSHIP 

T H E A D D I N G T O N M I N E D E P O S I T W A S FIRST D I S C O V E R E D I N 1 8 8 1 B Y T H E G O L D E N 

F L E E C E M I N I N G C O M P A N Y , A N D I S O F T E N R E F E R R E D TO A S T H E G O L D E N F L E E C E D E P O S I T . 

L I T T L E W O R K W A S C A R R I E D O U T U N T I L 1 8 8 7 W H E N T W O S H A L L O W S H A F T S W E R E S U N K A N D 

A 1 0 - T O N S T A M P M I L L E R E C T E D B Y T H E A D E L A I D E M I N I N G C O M P A N Y O F B A L T I M O R E , 

M A R Y L A N D . T H E M I N E W A S O P E R A T E D F R O M 1 9 0 7 TO 1 9 1 5 B Y T H E A . B . P . M I N I N G 

C O M P A N Y U N D E R O P T I O N F R O M T H E A B O V E O W N E R . F R O M 1 9 1 5 TO 1 9 2 2 T H E C O B A L T -

F R O N T E N A C M I N I N G C O M P A N Y L I M I T E D D E E P E N E D O N E O F T H E O R I G I N A L S H A F T S TO 6 0 

FEET A N D T H E I N C L I N E D S H A F T ( N 6 3 E A Z I M U T H ) TO 1 0 0 FEET W I T H A L E V E L A T T H I S D E P T H 

F R O M W H I C H A W I N Z E W A S S U N K A N O T H E R 6 6 FEET. A TOTAL O F 3 5 0 FEET O F D R I F T I N G A N D 

4 0 2 FEET O F C R O S S C U T T I N G W A S C O M P L E T E D . U P TO T H E E N D O F 1 9 1 9 T H E TOTAL P R O D U C -

1 N U M B E R REFERS TO PROPERTY AND DEPOSIT LIST ON M A P 2 4 3 2 (BACK POCKET). 
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t i o n o f t h e m i n e w a s a b o u t $10 ,000 f r o m t h e 10 - ton s t a m p m i l l ( H a r d i n g 1942 ; 
Source M i n e r a l Depos i t F i l e s , O n t a r i o Geo log i ca l S u r v e y , T o r o n t o ) . I n 1922 a 
c y a n i d e p l a n t w a s added to t h e m i l l e q u i p m e n t a n d t o t a l p r o d u c t i o n for t h a t 
yea r (Source M i n e r a l Depos i t F i l e s , O n t a r i o Geo log i ca l S u r v e y , T o r o n t o ) w a s 
50 ounces o f go ld a n d 26 ounces o f s i l v e r w o r t h $1056 . T h e m i n e a t t h i s t i m e 
w a s n o t p r o f i t a b l e to opera te . I n 1927 some d e v e l o p m e n t w o r k w a s c a r r i e d o u t 
a t t h e 100 foot l eve l d i sc l os i ng t h r e e v e i n s h a v i n g ave rage w i d t h s o f 20 feet , 30 
feet a n d 12 to 15 feet. I n 1928 t h e p r o p e r t y w a s pu rchased b y R i c h Rock G o l d 
M i n e s a c o m p a n y c o n t r o l l e d b y t h e C o b a l t - F r o n t e n a c M i n i n g C o m p a n y L i m i t ­
ed . I n 1932 t h e p r o p e r t y w a s s a m p l e d b y C . N . T h o m p s o n a n d p u m p e d o u t to t h e 
100 foot l e v e l . Some m i n i n g w a s c a r r i e d o u t a n d p a r t o f t h e m i l l reopened . T h e 
p r o p e r t y w a s o b t a i n e d u n d e r o p t i o n i n 1935 b y t h e C a n a d i a n M i n i n g a n d 
S m e l t i n g C o m p a n y o f C a n a d a L i m i t e d w h o c o m m e n c e d w o r k o n t h e p r o p e r t y . 
A t t h a t t i m e t h e m a i n w o r k i n g s o f t h e p l a n t cons is ted o f a n i n c l i n e d sha f t 100 
feet deep, a w i n z e f r o m t h e 100- foot l e ve l t o t h e 200- foot l e v e l , a n d a ra i se f r o m 
t h e 200- foot l eve l t o t h e 100- foot l e v e l . N o h o r i z o n t a l w o r k h a d been done be low 
t h e 100- foot l e ve l . A d d i n g t o n M i n e s L i m i t e d (a s u b s i d i a r y o f t h e C o n s o l i d a t e d 
M i n i n g a n d S m e l t i n g C o m p a n y o f C a n a d a L i m i t e d ) t o o k over t h e p r o p e r t y i n 
1936. U n d e r g r o u n d d e v e l o p m e n t c a r r i e d o u t ove r t w o y e a r s i n c l u d e d deepen­
i n g t h e i n c l i n e d sha f t to 535 feet a n d s i n k i n g a w i n z e 273 feet be low t h e 500-
foot l eve l w i t h l eve ls a t 625 feet a n d 700 feet . W o r k w a s m a i n l y con f i ned to t h e 
300- foo t , 400- foo t , 500- foo t a n d 700- foot l eve ls a n d t o t a l l e d 3033 feet o f cross 
c u t t i n g a n d 7096 feet o f d r i f t i n g . E i g h t sur face a n d s i x t y - e i g h t u n d e r g r o u n d 
d i a m o n d d r i l l ho les t o t a l l i n g 8856 feet y i e l d e d a n e s t i m a t e d reserve o f 256,000 
tons o f o re a v e r a g i n g $5.60 per t o n 1 w i t h 103,000 t ons " p r o b a b l e o r e " as o f J u n e 
1939 (Source M i n e r a l Depos i t F i l e s , O n t a r i o Geo log i ca l S u r v e y , T o r o n t o ) . 

I n 1940 t h e m i l l w a s r e m o v e d f r o m t h e s i te a n d t h e m i n e has been i n a c t i v e 
s ince t h a t t i m e . T o d a y , t h e p r o p e r t y is h e l d b y C o m i n c o L i m i t e d a n d t h e m a i n 
sha f t is sealed w i t h concre te , a l l b u i l d i n g s h a v e been r e m o v e d a n d m u c h o f t h e 
sur face s i te is o v e r g r o w n b y b u s h l a n d . 

A sur face geo log ica l s ke t ch m a p a n d p l a n o f t h e u n d e r g r o u n d w o r k i n g s o f 
t h e A d d i n g t o n m i n e a re p r o v i d e d i n H a r d i n g (1942) . T h e geo logy o f t h e depos i t 
w a s descr ibed b y H a r d i n g (1942 , p.71-72) as fo l l ows : 

The mineralized gold-bearing ore zone is situated at the contact between a large area of volcan-
ics and a belt of conglomerate (Hastings series). These rocks are highly folded. The beds strike a 
few degrees east of north and dip about 70°E. The vein zone consists of altered lavas and sediments 
cut by veins and stringers of quartz, the strikes and dips of which conform to those of the host rocks. 
The zone has a maximum width of 35 feet. I t has been exposed intermittently on the surface by 
means of pits and trenches for a distance of more than 3,000 feet. 

Minerals identified in the vein and in the mine dump include quartz, ankerite, calcite, tourma­
line, pyrite, chalcopyrite, pyrrhotite, arsenopyrite, and scheelite. The arsenopyrite is most abun­
dant in the northern part of the mine, where the vein lies mostly in lavas. 

Mineralization appears to have taken place according to a definite sequence. Tourmaline was 
deposited abundantly in the early fractures. Additional fracturing and the reopening of the tour­
maline veins was followed by the main period of quartz-vein formation. The introduction of sul­
phides and gold took place toward the end of the mineralization period. 

T h e above i n f o r m a t i o n is t h e a c c u m u l a t i o n o f i n f o r m a t i o n f r o m m a n y re -

•In 1935-1936 the price of gold fluctuated between $33 and $36 Canadian per ounce, so $5.60 
per ton represents grades in the range 0.15 to 0.17 ounces of gold per ton. 
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Kaladar Area 

PORTS I N C L U D I N G CORKILL ( 1 9 0 7 , 1 9 0 8 , 1 9 1 3 ) , SUTHERLAND et al. ( 1 9 1 6 , 1 9 1 7 , 1 9 1 9 , 
1 9 2 0 , 1 9 2 1 , 1 9 2 2 , 1 9 2 3 ) , S INCLAIR et al. ( 1 9 3 3 , 1 9 3 6 , 1 9 3 7 , 1 9 3 8 , 1 9 3 9 ) , T O W E R et 

al. ( 1 9 4 1 ) , T R E M B L A Y ( 1 9 4 2 ) , A N D H A R D I N G ( 1 9 4 2 ) . 

EWING OCCURRENCE (3) 
WEST HALF LOT 20, CONCESSION IV, KALADAR TOWNSHIP 

I N THE SOUTHEAST CORNER OF T H E WEST-HALF OF T H E LOT 2 0 , CONCESSION I V , GOLD 
M I N E R A L I Z A T I O N W A S REPORTED ( H A R D I N G 1 9 4 2 ) I N QUARTZ STRINGERS W I T H I N A 1 0 -
FOOT W I D E S U L P H I D E - B E A R I N G SHEAR ZONE NEAR T H E CONTACT OF T H E M A F I C METAVOL­
CANICS ( M A P - U N I T LA) A N D T H E F L I N T O N G R O U P QUARTZITE-PEBBLE CONGLOMERATE 
( M A P - U N I T 1 0 B ) . T H E OCCURRENCE W A S WORKED FROM 1 9 3 5 TO 1 9 3 7 B Y J . E W I N G W H O 
D I D A L I M I T E D A M O U N T OF TRENCHING. C H I P S A M P L E S T A K E N B Y H A R D I N G ( 1 9 4 2 ) AS­
SAYED 0 . 0 7 OUNCES OF GOLD PER TON. 

T.C. MICHIE(6) 
SOUTHWEST QUARTER, LOT 15, CONCESSION VII, KALADAR TOWNSHIP 

I N 1 9 7 2 A D I A M O N D DRILL HOLE 1 2 4 . 5 FEET I N LENGTH ON A B E A R I N G OF N 1 5 W AT A 
D I P OF 8 0 DEGREES INTERSECTED A M E D I U M TO FINE GRAINED "GRANIT IC" ROCK W I T H A 
B A N D E D TEXTURE. A 1 FOOT SECTION FROM T H E 1 1 8 FOOT LEVEL ASSAYED TRACE A M O U N T S 
OF GOLD. T H E CORE LOG DESCRIPTION FROM T H I S HOLE I S L I M I T E D I N GEOLOGICAL DETAIL 
( A S S E S S M E N T F I L E S RESEARCH OFFICE, O N T A R I O GEOLOGICAL S U R V E Y , TORONTO). T H E 
PROPERTY W A S STILL HELD B Y T . C . M I C H I E AT THE T I M E OF THE SURVEY. 

STONE OCCURRENCE (7) 
WEST HALF LOT 23, CONCESSION V, KALADAR TOWNSHIP 

N E A R THE NORTHEAST CORNER OF THE WEST HALF OF T H E LOT 2 3 , CONCESSION V , V I S I ­
BLE GOLD M I N E R A L I Z A T I O N W A S FOUND I N 1 9 3 9 B Y W . LESSARD ( H A R D I N G 1 9 4 2 ) OCCUR­
R I N G I N QUARTZ STRINGERS AT THE CONTACT OF T H E M A F I C METAVOLCANICS ( M A P - U N I T L A ) 
A N D THE F L I N T O N G R O U P QUARTZITE-PEBBLE CONGLOMERATE ( M A P - U N I T 1 0 B ) . ACCES­
SORY SULPHIDES ARE M A I N L Y PYRITE, PYRRHOTITE A N D ARSENOPYRITE. T H E GROUND W A S 
O P E N FOR S T A K I N G AT THE T I M E OF T H I S SURVEY. 

M O L Y B D E N U M 

S E V E N OCCURRENCES OF M O L Y B D E N U M M I N E R A L I Z A T I O N H A V E B E E N IDENTIF IED I N 
THE M A P - A R E A A N D ARE LOCATED O N T H E EAST HALF OF LOT 9 , CONCESSION I V , K A L A D A R 
T O W N S H I P ; THE WEST HALF OF LOT 1 2 , CONCESSION I I I , K A L A D A R T O W N S H I P ( H A R D I N G 
1 9 4 2 ) ; THE EAST HALF OF LOT 1 3 , CONCESSION I I , K A L A D A R T O W N S H I P ( H A R D I N G 1 9 4 2 ) ; 
THE EAST HALF OF LOT 1 4 , CONCESSION V , K A L A D A R T O W N S H I P ; T H E WEST HALF OF LOT 1 7 , 
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CONCESSION I X , K A L A D A R T O W N S H I P ; T H E EAST HALF OF LOT 1 7 , CONCESSION X , K A L A D A R 
T O W N S H I P ; A N D T H E WEST HALF OF LOT 1 5 , CONCESSION I , K E N N E B E C T O W N S H I P ( H A R ­
D I N G 1 9 4 2 ) . I N V A R I A B L Y T H E M I N E R A L I Z A T I O N I S I N T H E FORM OF M O L Y B D E N I T E A N D OC­
CURS I N W H I T E CROSSCUTTING P E G M A T I T E D I K E S ( M A P - U N I T 1 2 B ) . T H E S E D I K E S RANGE 
FROM 0 . 5 M TO 3 M I N W I D T H A N D OCCUR NEAR T H E BORDERS OF T H E NORTHBROOK B A ­
THOLITH. T H E M O L Y B D E N I T E OCCURS AS M A S S I V E TO SCATTERED FLAKES, A N D T H E M I N E R ­
ALIZATION I S NOT CONTINUOUS ALONG T H E STRIKE LENGTH OF THESE D I K E S . T H E BEST 
S H O W I N G (EAST HALF OF LOT 1 4 , CONCESSION V , K A L A D A R T O W N S H I P ) HAS M O L Y B D E N I T E 
CONCENTRATIONS OVER A STRIKE LENGTH OF 5 M . T H E M O L Y B D E N U M OCCURRENCES DO NOT 
APPEAR TO B E CONTROLLED B Y T H E C O M P O S I T I O N OF T H E COUNTRY ROCKS CUT B Y T H E D I K E S 
A N D ARE CONSIDERED B Y THE AUTHOR TO B E A SYNGENETIC M I N E R A L I Z A T I O N I N D I G E N E O U S 
TO T H E PENETRATING P E G M A T I T E FLUIDS. N O EXPLORATION WORK H A S B E E N RECORDED O N 
THESE OCCURRENCES. 

S U L P H I D E M I N E R A L I Z A T I O N 

W I D E L Y DISTRIBUTED THROUGHOUT T H E M A P - A R E A ARE A N U M B E R OF OCCURRENCES 
OF PYRITE, CHALCOPYRITE, PYRRHOTITE, ARSENOPYRITE A N D M I N O R GALENA A N D SPHALER­
ITE. T H E SULPHIDES OCCUR I N FOUR DIFFERENT M O D E S : 1 ) STRATIFORM S U L P H I D E B A N D S I N 
CLASTIC SILICEOUS GNEISS A N D A M P H I B O L E - R I C H GNEISS A N D SCHIST ( M A P - U N I T S 3 A N D 
5 ) I N THE H E R M O N G R O U P ; 2 ) D I S S E M I N A T E D BLEBS I N T H E M A F I C METAVOLCANICS 
( M A P - U N I T 1 ) ; 3 ) D I S S E M I N A T E D TO LOCALLY M A S S I V E CONCENTRATIONS I N CONTACT 
SHEAR ZONES B E T W E E N T H E M A F I C METAVOLCANICS ( M A P - U N I T 1 ) A N D T H E YOUNGER 
F L I N T O N G R O U P M E T A S E D I M E N T S ( M A P - U N I T S 1 0 A N D 1 1 ) ; A N D 4 ) A LOCALIZED M A S ­
S IVE CONCENTRATION I N T H E E L Z E V I R BATHOLITH ( M A P - U N I T 8 ) . 

T H E STRATIFORM SULPHIDES OCCUR AS FINE D I S S E M I N A T I O N S A N D AS M A S S I V E V E I N -
LETS, STRINGERS A N D S E A M S OF S U L P H I D E M I N E R A L I Z A T I O N COMPOSED MOSTLY OF PYRITE , 
PYRRHOTITE, CHALCOPYRITE A N D SPHALERITE I N GNEISSES I N T H E M A P - A R E A . T H E S E SUL­
P H I D E ZONES DO NOT CONSTITUTE ORE GRADE MATERIAL T H E M S E L V E S B U T M A Y I F T H E Y OC­
CUR I N CONJUNCTION W I T H FAULTING, SHEARING, FORMATIONAL CONTACTS OR OTHER SUCH 
STRUCTURES. I N THE M A P - A R E A STRATIFORM S U L P H I D E M I N E R A L I Z A T I O N I S FOUND I N T H E 
CLARE R I V E R S Y N F O R M STRUCTURE, I N T H E FOLLOWING U N I T S : 1 ) F INE-GRAINED HORN­
BLENDE-PLAGIOCLASE GNEISS ( 5 A ) ; 2 ) HORNBLENDE-RICH GNEISS ( 5 D ) ; A N D 3 ) M E D I U M -
GRAINED BIOTITE QUARTZOFELDSPATHIC PARAGNEISS ( 3 D ) . M I N O R WORK ON T H I S TYPE OF 
M I N E R A L I Z A T I O N I N T H E M A P - A R E A H A S B E E N CARRIED OUT AT TWO LOCALITIES. T R E N C H ­
I N G AT A N OCCURRENCE OF D I S S E M I N A T E D TO M A S S I V E CHALCOPYRITE A N D PYRITE W A S 
CARRIED OUT ON THE WEST HALF OF LOT 1 1 , CONCESSION I I , K E N N E B E C T O W N S H I P BEFORE 
1 9 4 0 , A N D TRENCHING PLUS TWO D I A M O N D DRILL HOLES AT A N OCCURRENCE OF CHALCOPY­
RITE, PYRITE , PYRRHOTITE A N D M I N O R SPHALERITE W A S PERFORMED B Y G L E N S H I R E M I N E S 
L I M I T E D (PROPERTY 4 ON M A P ) I N 1 9 7 5 . T H E STRATIFORM S U L P H I D E CONCENTRATIONS 
ARE LIKELY SYNGENETIC I N O R I G I N AS THE D I S S E M I N A T E D S U L P H I D E M I N E R A L I Z A T I O N 
PARALLELS THE GNEISSOSITY PLANES W H I C H ARE COINCIDENT W I T H T H E ORIGINAL B E D D I N G 
SURFACES. G A M M O N ' S STUDY ( 1 9 6 6 ) OF A S I M I L A R DEPOSIT I N N O R W A Y INDICATES DEPO­
S IT ION M A Y H A V E T A K E N PLACE I N A NEAR-SHORE DELTAIC E N V I R O N M E N T W I T H FAVOURA­
BLE CONDITIONS FOR S U L P H I D E DEPOSIT ION. M E T A M O R P H I S M TOTALLY RECRYSTALLIZED T H E 
SULPHIDES T H U S OBLITERATING A N Y TRACE OF THEIR ORIGINAL ORGANIC O R I G I N OR TEXTURE. 
LOCAL M I N E R A L CONCENTRATIONS M A Y H A V E B E E N A C H I E V E D THROUGH POST-DEPOSITION 
DEFORMATION. 
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DISSEMINATED BLEBS OF CHALCOPYRITE IN THE MAFIC METAVOLCANICS (MAP-UNIT 1) 
USUALLY ARE FOUND IN THE CARBONATE-BEARING AMPHIBOLITE. OCCURRENCES OF CHALCO­
PYRITE OBSERVED DURING THE PRESENT SURVEY IN THE FIELD WERE ESTIMATED TO CONTAIN 
LESS THAN 1 PERCENT CHALCOPYRITE AND GRAB SAMPLES OF THESE OCCURRENCES TAKEN BY 
THE FIELD PARTY ASSAYED 0.01 PERCENT CU, 0.01 PERCENT N I AND 0.01 PERCENT ZN 
(GEOSCIENCE LABORATORIES, ONTARIO GEOLOGICAL SURVEY). THE AUTHOR CONSIDERS 
THESE SULPHIDE OCCURRENCES TO BE SYNGENETIC. 

THE PRESENCE OF SULPHIDE MINERALIZATION IN SHEAR ZONES WHICH ARE IN THE 
CONTACT ZONE WITH THE MAFIC METAVOLCANICS (MAP-UNIT 1) AND THE FLINTON GROUP 
METASEDIMENTS (MAP-UNITS 10 AND 11), HAVE BEEN BRIEFLY MENTIONED IN THE DIS­
CUSSION ON GOLD MINERALIZATION (LOCATIONS 2, 3 AND 7 ON MAP). THIS TYPE OF OCCUR­
RENCE USUALLY CONTAINS PYRITE, CHALCOPYRITE, PYRRHOTITE AND ARSENOPYRITE, AND 
SMALL AMOUNTS OF GALENA AND SPHALERITE ARE PRESENT LOCALLY. TWO 170-FOOT DIA­
MOND DRILL HOLES NEAR THIS CONTACT WERE SUNK ON PROPERTIES (8 ON MAP) HELD BY 
K.M. SULLIVAN IN 1962 (EAST HALF OF LOT 23, CONCESSION V, KALADAR TOWNSHIP), 
AND IN 1963 (WEST HALF OF LOT 20, CONCESSION IV , KALADAR TOWNSHIP). BOTH HOLES 
ENCOUNTERED PYRRHOTITE AND PYRITE MINERALIZATION IN "GREENSTONE SCHISTS" (AS­
SESSMENT FILES RESEARCH OFFICE, ONTARIO GEOLOGICAL SURVEY, TORONTO). THIS MIN­
ERALIZATION IS SIMILAR TO THAT IN THE SURFACE-EXPOSED SHEAR ZONES MENTIONED 
ABOVE. THE SHEAR ZONE MINERALIZATION IS LIKELY AN EPIGENETIC ENRICHMENT OF THE 
SULPHIDES FROM WITHIN THE MAFIC METAVOLCANICS NEAR THE SHEAR ZONE. 

A SMALL BUT MASSIVE OCCURRENCE OF ARSENOPYRITE WAS LOCATED BY THE FIELD 
PARTY IN THE WEST HALF OF LOT 25, CONCESSION I I I , KALADAR TOWNSHIP. THE SULPHIDE 
OCCURS AS A MASSIVE CONCENTRATION WITHIN GRANODIORITE OF THE ELZEVIR BATHOLITH 
AND HAS BEEN BLASTED IN THE PAST, BUT THE MINERALIZED ZONE APPEARS TO HAVE BEEN 
APPROXIMATELY 3 M IN DIAMETER. THIS OCCURRENCE IS LOCALIZED ON THE SURFACE POS­
SESSING NO APPARENT VERTICAL OR LATERAL EXTENSION. 

A SMALL OCCURRENCE OF PYRITE IN "STREAKS" HAS BEEN REPORTED FROM THE 350-
351 FOOT SECTION OF A 400-FOOT DIAMOND DRILL HOLE SUNK ON THE PROPERTY HELD BY 
T.C. MICHIE (LOT 15, CONCESSION V I I , KALADAR TOWNSHIP). THE MINERALIZED ZONE 
IS FOUND WITHIN ROCKS DESCRIBED AS HORNBLENDE, QUARTZ AND EPIDOTE-BEARING MET­
ASEDIMENTS, ALTHOUGH THE CORE LOG LACKS DETAIL IN DESCRIPTION (ASSESSMENT FILES 
RESEARCH OFFICE, ONTARIO GEOLOGICAL SURVEY, TORONTO). 

DESCRIPTION OF PROPERTY 

GLENSHIRE MINES LIMITED (4) 
LOT 5, CONCESSION IX, KALADAR TOWNSHIP 

THE FIRST REPORTED DATA ON THIS PROPERTY INDICATES IT WAS EXAMINED IN 1952 
BY THE NEW JERSEY ZINC EXPLORATION COMPANY (CANADA) LIMITED. AT THAT TIME 
OLD PITS DUG IN ZONES OF PYRITE, PYRRHOTITE, CHALCOPYRITE AND SPHALERITE WERE EX­
POSED BY H. DOWHALUK. IN 1974 THE SHOWING WAS ACQUIRED AS PART OF TWELVE 
CLAIMS STAKED BY H. BREGMAN AND S. MOURIN OF TORONTO. A VERY LOW FREQUENCY 
ELECTROMAGNETIC SURVEY CARRIED OUT IN FEBRUARY AND MARCH 1975 DELINEATED 
FIVE CONDUCTIVE ZONES. THE PROPERTY WAS PURCHASED IN MARCH 1975 BY GLENSHIRE 
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M i n e s L i m i t e d of Toronto. I n the summer of 1975 a 5 m trench was opened in 
the east par t of c la im 414238 . A n assayed grab sample f rom the showing is re­
ported by the company to have yielded 2.88 percent copper and 0.17 percent 
zinc (Assessment Fi les Research Office, Ontar io Geological Survey, Toronto). 

Deta i led geological mapping of the c la im group was carr ied out in 1975 at 
the scale of 1 inch to 200 feet, and a geochemical soil survey of the four eastern­
most claims was executed. Results of this survey yielded no anomal ies (Assess­
ment Fi les Research Office, Ontar io Geological Survey, Toronto). 

Six d iamond dr i l l holes were also sunk on the Glenshire M i n e s L i m i t e d 
property in 1975, two of which are in the map-area (Assessment Fi les Research 
Office, Ontar io Geological Survey, Toronto). T h e southernmost hole was sunk 
105 feet and intersected a 34-foot sulphide zone at the 38-foot level and a 12-
foot sulphide zone at the 81-foot level . Sulphide minera l i za t ion in these zones 
was m a i n l y l imi ted to pyr i te and pyrrhot i te w i t h minor sphaleri te. The north­
ernmost hole on lot 5, concession I X was sunk 111 feet and encountered alter­
na t ing horizons of pegmat i te and quartz i te throughout its length. T h e pegma­
t i te uni ts contained u r a n i u m minera l i za t ion described below and some of the 
quartz i te uni ts contained disseminated pyr i te and pyrrhot i te (Assessment 
Fi les Research Office, Ontar io Geological Survey, Toronto). 

S ILVER 

Si lver minera l i za t ion is general ly qui te sparse but occurs in two dif ferent 
geologic settings. I t occurs locally w i t h gold in quartz str ingers and veins at the 
Addington mine (mentioned above) which produced 26 ounces of silver in 1922. 
I t also occurs in a sulphide zone w i t h i n an impure quar tz i te in the southeast 
quar ter of lot 5, concession I X , K a l a d a r Township (Glenshire M ines L imi ted) . 
Si lver assayed 0.02 ounces per ton and 0.06 ounce per ton in the 85- to 93.5-foot 
section of the sulphide zone (pyr i te and pyrrhot i te ) of the southernmost dr i l l 
hole ment ioned above (Assessment Fi les, Research Office, Ontar io Geological 
Survey, Toronto). 

Radioactive Mineralization 

U r a n i u m minera l i za t ion occurs i n a number of localities and in s imi lar ge­
ologic environments. T h e m a i n concentrations of u r a n i u m are associated w i t h 
pegmatites. One mode of u r a n i u m concentrat ion in the map-area is typif ied by 
an occurrence located on the west -hal f of lot 17, concession X I , K a l a d a r T o w n ­
ship. W h i t e pegmat i te dikes (map-uni t 12b) cut and locally migmat ized and as­
s imi lated screens of quartz-pebble conglomerate and quar tz i te of the F l in ton 
Group (map-uni t 10b). I n this type of occurrence the pegmat i te often contains 
phlogopite and zircon which m a y occur in e i ther the pegmat i te or the assimi­
lated metasedimentary screens. Molybdeni te was also found at this occurrence 
in the whi te pegmati te . Uran i ferous oxide wea ther ing is locally present. A 
grab sample f rom this locality t a k e n by the author gave total field ( U + K + 
Th ) counts of 50 t imes background. Th is sample assayed 2.8 pounds U 3 0 8 per 
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TON, AND 0.02 PERCENT MO (GEOSCIENCE LABORATORIES, ONTARIO GEOLOGICAL SUR­
VEY). NO WORK HAS BEEN RECORDED ON THIS OCCURRENCE. 

ANOTHER EXAMPLE OF THIS SAME TYPE OF RADIOACTIVE MINERALIZATION IS FOUND 
ALONG STRIKE OF THIS OCCURRENCE ON THE WEST HALF OF LOT 17, CONCESSION IX , KALADAR 
TOWNSHIP. THIS SHOWING GAVE A TOTAL FIELD ( U + K + TH) COUNT OF 8 TIMES BACK­
GROUND. 

THE SECOND TYPE OF URANIUM OCCURRENCE IS TYPIFIED BY DRILL HOLE NUMBER 5 
(NORTHERNMOST HOLE) OF GLENSHIRE MINES LIMITED (PROPERTY 4 ON MAP). ASSAYED 
SAMPLES FROM THIS HOLE HAVE REPORTED U 3 0 8 CONCENTRATIONS RANGING FROM 0.010 
PERCENT TO 0.021 PERCENT (0.2 TO 0.4 POUNDS PER TON) (ASSESSMENT FILES RESEARCH 
OFFICE, ONTARIO GEOLOGICAL SURVEY, TORONTO). THE MINERALIZED ZONES ARE WITHIN 
ROCKS WHICH HAVE BEEN REPORTED TO BE PINK PEGMATITE BUT ARE OFTEN MEDIUM- TO 
COARSE-GRAINED QUARTZ MONZONITE (MAP-UNIT 7D) AND WHICH LOCALLY INTRUDE THE 
METASEDIMENTS IN A LIT-PAR-LIT FASHION. LOCALLY THESE INTRUSIVE UNITS ARE RE­
PORTED TO CONTAIN URANINITE, URANOPHANE AND GARNET. IN THE URANIFEROUS ZONES 
THE FELSIC INTRUSIVE SILLS WERE REPORTED TO BE IN CONTACT WITH IMPURE QUARTZITE 
UNITS WHICH THE AUTHOR INTERPRETS AS A LEUCOCRATIC QUARTZOFELDSPATHIC PARAG­
NEISS (MAP-UNIT 3E) AND POSSIBLY MINOR AMOUNTS OF BIOTITE QUARTZOFELDSPATHIC 
PARAGNEISS (MAP-UNIT 3D). 

THE FACT THAT THESE TWO TYPES OF URANIUM CONCENTRATION OCCURRENCES ARE IN 
IMMEDIATE CONTACT WITH ASSIMILATED QUARTZITIC METASEDIMENTS SUGGESTS TO THE 
AUTHOR THAT THE URANIUM WAS ORIGINALLY IN THE SEDIMENTS AND HAS BEEN HYDROTH-
ERMALLY RECONCENTRATED IN THE PEGMATITES UPON INTRUSION AND METATEXIS OF THE 
METASEDIMENTS. THE URANIUM MINERALIZATION IS PROBABLY EPIGENETIC. WHERE 
PEGMATITES ARE IN CONTACT WITH OTHER ROCK TYPES IN THE MAP-AREA URANIFEROUS 
MINERALIZATION DOES NOT OCCUR. 

Non-Metal lie Mineralization 

MICA 

MICA, MAINLY MUSCOVITE WAS AT ONE TIME EXTRACTED FROM A TRENCH ON LOT 17, 
CONCESSION I I , KENNEBEC TOWNSHIP. THE MUSCOVITE OCCURS IN A PEGMATITE DIKE 
(MAP-UNIT 12B). THE DIKE IS ABOUT 1.5 M WIDE, HAS BEEN TRENCHED FOR APPROXI­
MATELY 20 M AND IS 3 TO 5 M DEEP. MUSCOVITE PLATES UP TO 5 CM IN DIAMETER HAVE 
BEEN REPORTED FROM THIS TRENCH (HARDING 1942). 

QUARTZ AND FELDSPAR 

QUARTZ AND FELDSPAR HAVE BEEN QUARRIED IN THE PAST IN A SMALL WAY. AN OC­
CURRENCE OF MASSIVE WHITE BULL QUARTZ ON THE EAST HALF OF LOT 11 , CONCESSION V, 
KALADAR TOWNSHIP APPEARS TO BE A LOCAL LARGE QUARTZ-RICH PEGMATITE (MAP-UNIT 
12) INTRUSIVE INTO CLASTIC SILICEOUS GNEISS (MAP-UNIT 3). A FELDSPAR OCCURRENCE ON 
THE WEST HALF OF LOT 15, CONCESSION V I I , KALADAR TOWNSHIP, IS PART OF MAP-UNIT 1 2 
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AS WELL AND IS MASSIVE POTASH-RICH PINK PEGMATITE. THESE WORKINGS WERE SUR­
FACE OPERATIONS IN EXISTENCE BEFORE 1940. 

ACTINOLITE 

ACTINOLITE WAS ALSO MINED IN A SMALL WAY AND WAS DESCRIBED BY HARDING 
(1942, P.72) AS FOLLOWS: 

MASSIVE ACTINOLITE IS EXPOSED ON THE NORTHEAST PART OF LOT 13, CONCESSION II, KALADAR TOWNSHIP. 
THE ACTINOLITE OCCURS AS A BAND ABOUT 50 FEET WIDE SITUATED AT THE CONTACT BETWEEN GRANITE GNEISS 
AND CONGLOMERATE (HASTINGS TYPE). THIS DEPOSIT WAS OPERATED YEARS AGO BY A.M. CHISHOLM. THE AC­
TINOLITE WAS TRANSPORTED BY TEAM TO KALADAR STATION FOR SHIPMENT. ONLY A LIMITED AMOUNT OF ACTINOL­
ITE WAS SHIPPED. THIS OPERATION WAS SUSPENDED ABOUT THE BEGINNING OF THE PRESENT CENTURY, AND 
THERE HAS BEEN NO PRODUCTION SINCE. 

SAND AND GRAVEL 

LOCAL PITS OF SAND AND GRAVEL HAVE BEEN WORKED THROUGHOUT THE AREA. MOST 
OF THESE ARE SITUATED OFF HIGHWAY 41 AND AROUND THE VILLAGE OF FLINTON. THESE 
SUPPLIES ARE EXTRACTED FOR LOCAL CONSTRUCTION PURPOSES AND THOSE ALONG THE HIGH­
WAY WERE EXPLOITED FOR THE REBUILDING OF HIGHWAY 41 . THE INDIVIDUAL PITS ARE 
SMALL AND OF SCATTERED DISTRIBUTION. 

Suggestions for Future Exploration 

THE PRESENT STUDY OF THE KALADAR AREA HAS SHOWN THAT THE KNOWN MINERALI­
ZATION CAN BE RELATED TO THE KNOWN STRATIGRAPHY AND THE COMPLEX PLUTONIC AND 
DEFORMATIONAL HISTORY OF THE AREA AND PROVIDES SOME BASIC DATA FOR THE PLANNING 
AND EXECUTION OF FUTURE EXPLORATION WORK. MAJOR CONCLUSIONS WITH REGARD TO THE 
MINERAL POTENTIAL OF THE AREA ARE PRESENTED BELOW. 

METALLIC MINERALS 

THE OCCURRENCE OF GOLD, BASE METALS, SULPHIDES AND ASSOCIATED MINOR SILVER 
MINERALIZATION IN THE CONTACT ZONE OF THE MAFIC METAVOLCANICS (MAP-UNIT 1) AND 
THE YOUNGER FLINTON GROUP METASEDIMENTS (MAP-UNIT 10B ESPECIALLY) INDICATES 
THAT THIS CONTACT IS IMPORTANT WITH RESPECT TO MINERALIZATION OF THIS TYPE, BOTH 
WITHIN AND IMMEDIATELY ADJACENT TO THE MAP-AREA. THE COMINCO LIMITED DE­
POSIT (ADDINGTON MINE) IS OF PARTICULAR INTEREST AS A POTENTIAL GOLD PRODUCER. 
THE TONNAGE AND CONCENTRATION OF THIS DEPOSIT ARE NOT TRIVIAL AND THE ORE IS RELA­
TIVELY CLOSE TO THE SURFACE. ALSO, THE DEPOSIT IS SITUATED VERY CLOSE TO A PROVINCIAL 
HIGHWAY WHICH GIVES GOOD ACCESS. ALTHOUGH THE DEPOSIT IS UNECONOMIC AT 
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go ld p r i ces a t t h e t i m e o f w r i t i n g ( $ U . S . 130-180 pe r ounce) , a r i se i n t h e p r i ce o f 
go ld cou ld reverse t h i s s i t u a t i o n . F u r t h e r e n g i n e e r i n g s tud ies to d e t e r m i n e t h e 
exac t size a n d p o s i t i o n o f t h e ore zones w o u l d be essen t i a l fo r d e c i d i n g t h e go ld 
p r i ce a t w h i c h p r o d u c t i o n w o u l d be v i a b l e . 

M o l y b d e n u m m i n e r a l i z a t i o n is i n v a r i a b l y f o u n d i n t h e l a t e w h i t e p e g m a ­
t i t e d i k e s w h i c h c u t t h e N o r t h b r o o k B a t h o l i t h a n d v a r i o u s m e t a s e d i m e n t s n e a r 
t h e b a t h o l i t h ' s bo rde rs . S ince t h e N o r t h b r o o k is a l a r g e c o m p l e x r e g i o n a l ba ­
t h o l i t h , t h e a u t h o r w o u l d expec t m o r e m o l y b d e n u m to be f o u n d i n s i m i l a r asso­
c i a t i o n s b o t h w i t h i n a n d ad jacen t t o t h e b a t h o l i t h east o f t h e m a p - a r e a a n d pos­
s i b l y to t h e n o r t h . 

S t r a t i f o r m s u l p h i d e m i n e r a l i z a t i o n c o n t a i n i n g m i n o r c h a l c o p y r i t e , p y r i t e , 
p y r r h o t i t e a n d s p h a l e r i t e is con f i ned to t h e rocks o f t h e H e r m o n G r o u p i n t h e 
C l a r e R i v e r S y n f o r m . A l t h o u g h o f s m a l l c o n c e n t r a t i o n i n t h e m a p - a r e a , these 
s u l p h i d e u n i t s a re o n s t r i k e w i t h zones o f i r o n s u l p h i d e c o n c e n t r a t i o n s w h i c h 
w e r e once w o r k e d nea r S u l p h i d e , O n t a r i o , fo r s u l p h u r used i n t h e p r o d u c t i o n o f 
s u l p h u r i c , n i t r i c , a n d h y d r o c h l o r i c ac ids ( F r a l e c k 1907) ; no base m e t a l v a l u e s 
a re recorded for these ope ra t i ons . 

M i n o r copper m i n e r a l i z a t i o n is d i s s e m i n a t e d i n t h e ma f i c m e t a v o l c a n i c s 
( m a p - u n i t 1) espec ia l l y i n t h e c a r b o n a t e - b e a r i n g phases. T h e p o s s i b i l i t y t h a t 
c o n c e n t r a t i o n s o f t h i s t y p e m a y occur i n t h e vo l can i c r ocks s h o u l d be k e p t i n 
m i n d a n d m a y be s i g n i f i c a n t n o t o n l y i n t h e m a p - a r e a b u t t o t h e i m m e d i a t e 
n o r t h w h e r e these u n i t s c o n t i n u e ( M o o r e 1976) . 

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

U r a n i u m m i n e r a l i z a t i o n t e n d s to be c o n t r o l l e d b y w h i t e - p i n k p e g m a t i t e 
d i k e s ( m a p - u n i t 12) w h i c h h a v e i n t r u d e d a n d a s s i m i l a t e d q u a r t z - r i c h m e t a s e d ­
i m e n t s ( m a p - u n i t s 10 a n d 3d) . T h i s assoc ia t i on is w o r t h c o n s i d e r i n g espec ia l l y 
i n t h e e x a m i n a t i o n o f rocks n e a r t h e m i n e r a l i z e d zones a n d on s t r i k e to t h e 
n o r t h a n d east o f these zones w h i c h d i s p l a y e d i n t e r e s t i n g u r a n i u m a n o m a l i e s 
o n t h e j o i n t F e d e r a l - P r o v i n c i a l u r a n i u m reconna issance ( a i r b o r n e g a m m a - r a y 
s p e c t r o m e t r i c maps ) (GSC 1976) . 

N O N - M E T A L L I C M I N E R A L R E S O U R C E S 

M a n y o f t h e rocks o f t h e a r e a a re p o t e n t i a l sources o f b u i l d i n g a n d o r n a ­
m e n t a l s tone , a n d a l t h o u g h t h i s resource has n o t been e x p l o i t e d to da te i t possi ­
b l y c o n s t i t u t e s a n i m p o r t a n t m i n e r a l resource i n t h e a rea . T h e w i d e v a r i e t y o f 
m e t a m o r p h o s e d s e d i m e n t a r y r o c k t ypes a n d t h e seve ra l i gneous rock t ypes 
h a v e a w i d e r a n g e o f i n t e r e s t i n g co lou rs a n d t e x t u r e s t h a t m a y p rove m a r k e t ­
ab le i n t h e u r b a n cen t res . These rocks a re n o t o n l y w e l l exposed b u t l i e v e r y 
nea r m a j o r h i g h w a y s l e a d i n g to these u r b a n cen t res . 

W i t h t h e e x c e p t i o n o f t h e loca l sand a n d g r a v e l p i t s t h e o t h e r occur rences o f 
n o n - m e t a l l i c m i n e r a l s appear to be o f m i n o r economic p o t e n t i a l . 
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ROCKS AND MINERALS FOR THE COLLECTOR 

L i k e m u c h o f t h e G r e n v i l l e P r o v i n c e t h e m a p - a r e a hosts a v a r i e t y o f rocks 
a n d m i n e r a l s o f i n t e r e s t to t h e m i n e r a l co l lec to r . T h e p e g m a t i t e d i k e s ( m a p -
u n i t 12) l oca l l y c o n t a i n g a r n e t , m o l y b d e n i t e , m u s c o v i t e , b i o t i t e , p h l o g o p i t e , z i r ­
con a n d t o u r m a l i n e , espec ia l l y w h e r e t h e d i k e s c u t m e t a s e d i m e n t s . 

Some o f t h e m e t a s e d i m e n t s c o n t a i n good c r y s t a l s o f h o r n b l e n d e , d iops ide , 
t o u r m a l i n e a n d g a r n e t . T h e a m p h i b o l e - r i c h gneisses ( m a p - u n i t 5) l o ca l l y con­
t a i n good g a r n e t a n d h o r n b l e n d e c r ys ta l s , a n d t h e g a r n e t i f e r o u s u n i t s o f t h e 
c las t i c s i l i ceous m e t a s e d i m e n t s ( m a p - u n i t 3) l o c a l l y c o n t a i n n u m e r o u s l a r g e 
g a r n e t p o i k i l o b l a s t s . T h e m a r b l e u n i t s c o n t a i n some w e l l deve loped b u t s m a l l 
d iops ide c r ys ta l s a n d l oca l l y o range t o u r m a l i n e c r y s t a l s occur s o u t h o f E l m 
T r e e , on t h e east h a l f o f lo t 9, concession I I , K e n n e b e c T o w n s h i p . 

W e l l deve loped roset tes o f a c t i n o l i t e c a n be co l lec ted i n t h e u l t r a m a f i c rocks 
( m a p - u n i t l j ) i n t h e wes t h a l f o f lo t 1 1 , concess ion I I , K a l a d a r T o w n s h i p . A l s o , 
some exce l l en t samp les o f p o l y m i c t i c c o n g l o m e r a t e ( m a p - u n i t l i b ) , q u a r t z i t e -
pebble c o n g l o m e r a t e ( m a p - u n i t 10b) a n d g a r n e t - q u a r t z - m u s c o v i t e sch is t (map -
u n i t 2b) can be co l lec ted v e r y eas i l y f r o m r o a d cu ts on H i g h w a y 4 1 , 2.5 k m 
n o r t h o f K a l a d a r . 
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L E G E N D 

P H A I N I E R O Z O I C 

C E N O Z O I C * 

Q U A T E R N A R Y 

RECENT 

Organic swamp and alluvial deposits. 

PLEISTOCENE 

Outwash deposits, sand, silt, clay and till. 

UNCONFORMITY 

P R E C A M B R I A N 6 

L A T E P R E C A M B R I A N 

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

> 12a Leucocratic granitic dikes. 
12b Pegmatite dikes. 
12c Pegmatite sills. 

INTRUSIVE CONTACT 

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

FLINTON G R O U P c 

CARBONATE METASEDIMENTS 
(LESSARD FORMATION) 

11a Carbonate-biotite schist. 
11b Polymictic pebble conglomerate (ma­

trix plagioclase-hornblende gneiss, 
pebbles of granitic compositions). 

11c Calc-silicate (plagioclase-hornblende) 
gneiss with epidote. 

11d Epidote free variety of 11c. 
11e Carbonate-bearing quartzofeldspathic 

sandstone. 

CLASTIC SILICEOUS METASEDIMENTS 
(BISHOP CORNERS FORMATION) 

70a Quartzofeldspathic sandstone and 
quartzofeldspa thic conglomerate. 

10b Quartz-pebble conglomerate (± alu­
minous matrix), local quartzite lenses. 

10c Quartzite. 
Wd Biotite quartz feldspar schist ± horn­

blende ± garnet. 
lOe Quartzofeldspathic sandstone. 

UNCONFORMITY 

I N T E R M E D I A T E T O F E L S I C 
P L U T O N I C R O C K S 

NORTHBROOK BATHOLITH^ 

9a Biotite trondhjemite. 
9b Biotite granodiorite. 
9c Biotite quartz monzonite. 
9d Biotite granite. 
9e Potassic feldspar augens. 
9f Potassic feldspar segregations. 
9g Discontinuous hornblende-plagio­

clase to amphibolite phases. 
9h Epidote veinlets. 

ELZEVIR BATHOLITH' 

8a Biotite granodiorite. 
8b Biotite quartz monzonite. 
8c Potassic feldspar augens. 

ADDINGTON A N D SHEFFIELD 
INTRUSIONS^ 

7a Weakly foliated leucocratic pink gran­
ite. 

7b Foliated to gneissic pink biotite gran­
ite (biotite< 25%). 

7c Swirl foliated; interbanded pink gran­
ite, grey trondhjemite-granodiorite. 

7d Foliated to gneissic leucocratic quartz 
monozonite. 

7e Foliated to gneissic biotite quartz 
monozonite (biotite< 25%). 

7f Potassic feldspar augens. 

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

6a Hornblende quartz gabbro, diorite. 
6b Hornblende-biotite granodiorite. 

INTRUSIVE CONTACT 

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

HERMON GROUP 
AMPHIBOLE-RICH GNEISS AND SCHIST e,f 

5a Fine-grained hornblende-plagioclase 
gneiss. 

5b Fine-grained plagioclase-hornblende 
gneiss. 

5c Medium-grained plagioclase-
hornblende paragneiss. 

5d Hornblende-rich gneiss.9 
5e Epidote-biotite-feldspar-quartz parag­

neiss. 
5f Biotite-chlonte schist. 
5g Chloritic 5a, b & c. 
5h Epidote lenses and/or layers. 
5j Biotitic 5a or b. 
5k Garnetiferous ± muscovite 5a or b. 
5mHornblende porphyroblastic 5b. 
5n Siderite-bearing 5b. 
5p Calcite-bearing 5b. 

CARBONATE METASEDIMENTS e 

4a Crystalline dolomitic marble; locally 
up to 20% massive medium-grained 
lenses and/or layers of quartzite. 

4b Fragmental dolomitic marble (quartz, 
quartzite., antf dolomite f r a g m e n t antf 
flags). 

4c Laminated silty marble. 
4d Phlogopite-bearing marble. 
4e Diopside-bearing marble. 
4f Tremolite-bearing marble. 
4g Serpentine-bearing marble. 

CLASTIC SILICEOUS G N E I S S * 

3a Fine grained leucocratic quartzofeld­
spathic gneiss (possibly metavol­
canic). 

3b Layered quartzofeldspathic gneiss 
with medium grained muscovite. 

3c Fine-grained biotite quartzofeld­
spathic paragneiss. 

3d Medium-grained biotite quartzofeld­
spathic paragneiss. 

3e Medium-grained leucocratic quartzo­
feldspathic paragneiss. 

3f Garnetiferous porphyroblastic. 
3g Muscovitic3d(1-5%). 

ALUMINOUS SCHIST 6 

l 

2a Quartz-muscovite schist. 
2b Garnet-quartz muscovitic schist. 

VOLCAMCS * (TUDOR FORMATION) 

1a Massive amphibolite ± chlorite, bio­
tite. 

1b Pillowed amphibolite. 
1c Carbonate-talc bearing amphibolite. 
Id Plagioclase-hornblende gneiss. 
1e Intermediate lapillistone. 
1g Intermediate tuff. 
1h Amphibolite with acicular hornblende 

crystals. 
lj Ultramafic metavolcanics, locally con­

taining anthophyllite ± tremolite por-
phyroblasts. 

Ik Siliceous nodules. 
ImCarbonate-filled vesicules. 
In Carbonate nodules and lenses. 
1p Thin laminated chert layers. 
1q Biotitic la. 
1r Chloritic la. 

Ag Silver. 
asp Arsenopyrite. 
Au Gold. 
cp Chalcopyrite. 
fel Feldspar. 
mi Mica. 
mo Molybdenite. 
Ni Nickel. 
phlog Phlogopite. 
po Pyrrhotite. 

py Pyrite. 

q Quartz. 
ra Radioactive minerals. 
U Uranium. 
Zn Zinc. 
zr Zircon. 

44045 / 

44"40' 

Pubhshed 1981 

Unconsolidated deposits. Cenozoic deposits are repre 
sented by the lighter coloured parts of the map. 
bBedrock geology. Outcrops and inferred extensions d 
each rock map unit are shown respectively in deep an( 
light tones of the same colour. Where in places a forma 
tion is too narrow to show in colour and must b( 
represented in black, a short black bar appears in tte 
appropriate block. 
c Modified after J. M. Moore and P. H. Thompson, 1972: Tte 
Flinton Group, Grenville Province, Eastern Ontario, Canach; 
24th Int. Geol. Congress, Montreal, Sect. 1, P 221-229. 

^Age correlation between Northbrook and Elzevir Bathh 
liths and Addington and Sheffield intrusions and majc 
intrusive rocks is uncertain. 
eNo relative age inferred between these units. 

*The metamorphic convention is used in naming thes? 
rocks with the least plentiful mineral placed first. 
9Usually associated with 5b. 

Appear to be the oldest rocks in the map area. 
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S Y M B O L S 

Small bedrock outcrop. 

Area of bedrock outcrop. 

Bedding, top unknown; (inclined, vertical). 

Schistosity; (horizontal, inclined, vertical). 

Gneissosity, (horizontal, inclined, vertical). 

Foliation; (horizontal, inclined, vertical). 

Banding; (horizontal, inclined, vertical). 

Lineation with plunge-

Geological boundary, observed. 

Geological boundary position interpreted. 

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

Lineament. 

Jointing; (horizontal, inclined, vertical). 

Drag folds with plunge. 

Drill hole; (vertical, inclined). 

Shaft; depth in feet. 

Altitude in feet above mean sea level. 

Bench mark in feet. 

Swamp. 

Inundated land. 

Motor road. Provincial highway number 
encircled where applicable-

Other road. 

Trail, portage, winter road. 

County boundary; approximate position only. 

Township boundary surveyed;approximate 
position only. 

Location of mining property or mineral 
deposit; approximate position only. 

P R O P E R T I E S , M I N E R A L D E P O S I T S 

1. Canadian Occidental Petroleum Ltd. 
2. Cominco Ltd. (Addington mine). 
3. Ewing occurrence. 
4. Glenshire Mines Ltd. 
5. Hudson Bay Exploration and Development Co. Ltd. 
6. Michie, T.C 
7. Stone occurrence. 
8. Sullivan occurrence. 

Information current to 31 December, 1977. 

Only former properties on ground now open for staking 
are shown where exploration information is available. For 
further information see report. 
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Geology by J. M. Wolff and assistants, Ontario Geological 
Survey, 1977. 
Geology is not tied to surveyed lines. 
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morphism of the Flinton Group in the Bishop Corners-
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Aeromagnetic map 95G, Geological Survey of Canada. 

Harding, W. D., 1942: Geology of Kaladar and Kennebec 
Townships; Ontario Department of Mines, Vol. LI, Part IV, 
p. 51-74. 
Hewitt, D. F., 1964: Geological Notes for Maps Nos. 2053 
and 2054; Ontario Department of Mines, Geological Cir­
cular No. 12. 
Preliminary map (OGS), PI563, Kaladar Area, scale 1 inch 
toV* mile, issued 1978. 

Cartography by J. D. Holweg and assistants, Surveys and 
Mapping Branch, 1979. 

Basemap from National Topographic System sheet 
31c/11, with additional information by J. M. Wolff. 

Magnetic declination in the area was approximately 9°30" 
West in 1977. 
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Parts of this publication may be quoted if credit is given. It 
is recommended that reference to this map be made in 
the following form: 

Wolff, J.M. 
1981: Kaladar; Ontario Geological Survey Map 2432, Pre­

cambrian Geology Series, scale 1 inch to Vfe mile, 
geology 1977. 


