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ABSTRACT 

The land surface in the northeast pa r t  of the a r e a ,  the 
Torngat Mountains, attains elevations of over  4,  500 feet but most  of 
the region i s  plateau-like and r a r e l y  over 2 ,  500 feet above sea-level.  

The bedrock is  entirely Precambr ian  and except for azone,  
up to 25 mi les  wide, of Archean rocks along the coast i t  i s  a l l  
Proterozoic .  The Proterozoic  rocks consist  of five main divisions: 
(1) a l a rge  a r e a  of gneisses in the western par t  of the a rea ;  (2) l a rge  
plutons of anorthosite and adamelli te;  (3) the Ramah Group; (4) the 
Mugford Group; (5) the Siamarnekh Formation.  

No mineral  deposits of economic importance were discov- 
e r e d  but the a r e a  has not been thoroughly prospected. Massive pyr-  
rhotite,  associated with a smal l  u l t rabasic  pluton, contains smal l  
amounts of nickel and copper.  Areas  underlain by the Ramah Group 
and the Mugford Group, and layered anorthosites,  offer the b e s t p r o s -  
pecting opportunities. 



RECONNAISSANCE GEOLOGY OF A PART OF THE 

PRECAMBRIAN SHIELD NORTHEASTERN QUEBEC 

AND NORTHERN LABRADOR; PART I I  

INTRODUCTION 

This  r epor t  and m a p  provide p re l iminary  resu l t s  of the second 
phase of Operation Torngat ,  a hel icopter-ass is ted  geological mapping p r o -  
g r a m  in nor theas tern  Quebec and nor thern  Labrador .  The f i r s t  phase of this 
p rogram,  involving approximately 30, 000 square  mi les ,  i s  repor ted in Taylor  
(1969). The present  r epor t  covers  an  additional 20, 000 square  m i l e s  of 
t e r r i t o r y .  

Two Bell  G4 helicopters w e r e  used f o r  t r ave r s ing  and an Otter 
a i r c ra f t ,  under fu l l - t ime c h a r t e r ,  was  used for  camp moves ,  gas  caching and 
se rv ice  flights. All supplies w e r e  obtained in Scheffervil le,  Quebec, about 
100 mi les  south-southwest of the southwest ext remity  of the m a p - a r e a .  

F ie ld  work  s t a r t ed  on 21 June,  the day Squaw Lake, the seaplane 
b a s e  a t  Scheffervil le,  w a s  f r e e  of ice .  A la te  spr ing in the a r e a  was  a p r e -  
lude to continuous poor weather  throughout the field season  and only during a 
per iod of fourteen days  a t  the end of July w a s  the weather  fine. The remain-  
d e r  of the field season w a s  plagued by low cloud, wind, r a i n  and snow. 

Nain, Labrador ,  a coas ta l  community and only se t t lement  within 
the map-a rea ,  i s  inhabited chiefly by Esk imos .  CN coas ta l  ships make f r e -  
quent ca l l s  but Nain i s  inadequate a s  a ma jo r  supply cen t re .  Saglek, a United 
Sta tes  Air F o r c e  Base ,  located a t  the en t rance  to Saglek Fiord ,  is equipped 
with a paved a i r s t r i p  and living q u a r t e r s  fo r  station personnel.  C lea rance  is 
requ i red  to u s e  these  faci l i t ies .  

PHYSIOGRAPHY 

The region offers  a var ie ty  of landforms with local  relief  ranging 
f r o m  a few hundred feet  in  the southwest to over  4, 500 feet  nor th  of Saglek 
F i o r d  in the Torngat  Mountains. In the wes te rn  half of the map-a rea ,  which 
i s  dominated b y  the George River  valley, t e r r a i n  cons i s t s  of bedrock hi l l s  
projecting through a fa i r ly  extensive cover  of glacial  debr is .  In th is  a r e a  
glacial  lake shorel ines  a r e  prominent,  especially along the George River  
valley, a s  wel l  a s  the usual  glacial  deposi ts  of t i l l ,  e s k e r s  and drumlinoid 
r idges .  Between George River  and the Torngat  Mountains the land su r face  

Original  manuscr ipt  submitted: 30 January,  1970 
F ina l  vers ion approved f o r  publication: 5 F e b r u a r y ,  1970 

Author 's  address :  Geological Survey of Canada, 
601 Booth S t ree t ,  
Ottawa 4, Canada. 



i s  plateau-like and elevations gradually inc rease  f r o m  the r ive r  to  thenor th -  
e a s t  into the mountain a r e a .  In this plateau a r e a  elevations range f r o m  
2, 000 to 3, 000 fee t .  

The Torngat  Mountains, typical  of glaciated mountain a r e a s ,  d i s -  
play numerous  c i rques ,  a r s t e s ,  hanging valleys and on the eas t  side many 
well-defined f iords .  Although rock i s  well  exposed in this mountainous t e r -  
r a in  much of i t  i s  inaccess ible  for  i t  occurs  a s  precipi tous  cliff faces .  The 
mountain tops a r e  commonly covered with rubble o r  f e l senmeer .  In 1969 
extensive snow cover a t  higher elevations covered much rock and l imited 
a e r i a l  observation.  

South of the Torngat  Mountains elevations gradually d e c r e a s e  until 
in the southeastern  p a r t  of the m a p - a r e a  hil l  tops a r e  r a r e l y  over  2,000 feet .  
The coasta l  portion i s  dominated by f iord  development. In this a r e a  two 
anomalously high topographic a r e a s  a r e  present ,  the Kaumajet  and Kiglapait 
mountains,  both of which have summi t s  over 3, 000 feet .  Outcrop i s  f a i r ly  
extensive and in the anorthosite t e r r a i n  i s  abundant except in ma jo r  valleys.  

The region wes t  of Nain i s  marked  by s e v e r a l  s t ra ight  and deep 
valleys,  the m o s t  noteworthy being that  occupied b y  F r a s e r  River  and 
Tasisuak Lake.  These  prominent topographic f ea tu res  may  be fault valleys.  

The southern pa r t  of the a r e a  i s  spa r se ly  fores ted a t  low eleva- 
t ions and sufficient t imber  fo r  local  consumption is available.  The nor thern  
pa r t ,  which is chiefly a t  higher elevation, i s  devoid of t r e e s  except in a few 
well  protected valleys.  

GENERAL GEOLOGY 

The bedrock is probably a l l  P recambr ian .  The only younger 
r o c k s  a r e  a few Ordovician boulders  r epor ted  by Roy (1941) to occur  21 mi les  
nor theas t  of Nain. The a r e a  contains e lements  of both the Churchi l landNain 
( s t ruc tu ra l )  Provinces  according to Stockwell (1963) and includes both 
Archean and Pro te rozo ic  rocks .  

ARCHEAN 

Migmatite,  Granulite,  and Amphibolite (unit 1) 

Archean rocks  f o r m  the majo r  pa r t  of the coast  f romSaglekFiord  
to south of Okak Bay and f r o m  t h e r e  to the south boundary of the a r e a  a n a r -  
row s t r i p  i s  in termingled with in t rus ive  anor thosi te  and adamel l i te .  The 
Archean i s  cha rac te r i zed  by a g rea t  d ivers i ty  of rock types that for the mos t  
p a r t  mus t  be  mapped a s  migmat i te  on the present  sca le  of exploration.  The 
grani t ic  e lements  of the migmat i te  a r e  predominantly granodiorit ic but g r a -  
nit ic,  apli t ic and pegmatit ic phases  a r e  common. The granit ic rocks  contain 
e i ther  o r  both hornblende and biotite and in places a l so  pyroxene. Muscovite 
i s  p resen t  locally. Quar tz  is commonly bluish  in the Archean rocks ,  a fea-  
t u r e  not common in younger rock types.  Scat tered throughout the Archean 
t e r r a i n  a r e  amphibolite bands that compr i se  up to 50 per  cent of the rock in  
p laces .  The amphiboli tes show a wide var ia t ion in percentage of minera l  



c o m p o n e n t s ,  g r a i n  s i z e  a n d  t e x t u r e s .  M a n y  a r e  p r o b a b l y  m e t a m o r p h o s e d  
s i l l s  o r  d y k e s  b u t  o t h e r s  m a y  b e  m e t a s e d i m e n t a r y  r o c k s .  G a r n e t  i s  c o m m o n  
in t h e  A r c h e a n  a m p h i b o l i t e s .  G r a n u l i t e s  a r e  r e p r e s e n t e d  by  g r e y i s h  g r e e n ,  
w e a k l y  f o l i a t e d ,  m e d i u m - g r a i n e d ,  q u a r t z o f e l d s p a t h i c  r o c k s  wi th  h y p e r s t h e n e .  
S u c h  r o c k s  a r e  m o r e  c o m m o n  in t h e  n o r t h c r n  p a r t  of the  A r c h e a n  a r e a  t h a n  
e l s e w h e r e .  

S m a l l  a m o u n t s  of l i m e  silicate. r o c k s ,  g a r n e t - b i o t i t e - q u a r t z -  
f e l d s p a r  g n e i s s ,  q u a r t z i t e  a n d  o t h e r  w e l l - l a y e r e d  m e t a s e d i m e n t a r y  r o c k s  a r e  
e r r a t i c a l l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  A r c h e a n  t e r r a i n .  At p r e s e n t n o  a t t e m p t  
h a s  b e e n  m a d e  t o  subdiv ide  t h e s e  f r o m  t h e  m i g m a t i t e s .  

A few t iny  a r e a s  of u l t r a b a s i c  r o c k s  a r e  a l s o  p r e s e n t .  L i tho log i -  
c a l l y  they  arc ,  ch ie f ly  peridot i tc .  wi th  l e s s e r  a m o u n t s  of a m p h i b o l i t e  and  
p y r u x e n i t e .  None e x c e e d  a  few t e n s  of f e e t  i n  t h i c k n e s s .  

One  of t h e  m o s t  c h a r a c t e r i s t i c  f e a t u r e s  of thc  A r c h e a n  r o c k s  i s  
t h e  p r e s e n c e  o f  n u m e r o u s  d i a b a s e  d y k e s .  T h e s e  ch ie f ly  f o r m  a n  e a s t e r l y  
s t r i k i n g  s w a r m  b u t  o t h e r  o r i e n t a t i o n s  a r e  c o m m o n .  hrlost of t h e  d y k < > s  a r e  
l c s s  t h a n  200 f e e t  w i d e .  

A r c h e a n  r o c k s  m a y  a l s o  o c c u r  in  t h e  w e s t e r n  p a r t  of t h e  a r e a .  A 
K / A r  d e t e r m i n a t i o n  on  b i o t i t e  f r o m  a g r a n i t i c  r o c k  i n  t h e  m i g m a t i t e  a r e a  i n  
m a p - a r e a  24 H, g a v ( ,  a n  a g e  of 2 ,  160 m .  y .  T h i s  a g e ,  t h e  on ly  one  o v e r  2 

b i l l ion  y e a r s  o u t s i d e  the  a r e a  shown a s  A r c h e a n  on t h e  p r e s e n t  m a p ,  m a y  
i n d i c a t e  t h a t  s o m e  of t h e  g n e i s s i c  g r a n i t e  a n d  m i g m a t i t e  ( u n i t s  1 1  a n d  12)  i s  
r e w o r k e d  A r c h e a n  b a s e m e n t .  O t h e r  s a m p l e s  a r e  b e i n g  e x a m i n e d  t o  d e t e r -  
m i n e ,  if p o s s i b l e ,  t h e  s i g n i f i c a n c e  of t h e  2 ,  160 m .  y .  d a t e .  

PROTEROZOIC 

P r o t e r o z o i c  r o c k s  o c c u r  i n  f ive  d i v i s i o n s :  (1) t h e  l a r g e  a r e a  of 
g n c i s s i c  r o c k s  u n d e r l y i n g  t h e  w e s t e r n  t h r e e - f i f t h s  of t h e  a r e a ;  (2 )  the  i n t r u -  
sivc. r o c k s  in  t h e  s o u t h e a s t ;  (3)  t h e  R a m a h  G r o u p ;  (4) t h r  Mugford  G r o u p ;  a n d  
(5) t h e  S i a m a r n e k h  F o r m a t i o n .  

A m ~ h i b o l i t e  (uni t  21 

Amphibol i t e  is w i d e s p r e a d  th roughout  t h e  g n c i s s i c  t e r r a i n  bu t  o n l y  
l o c a l l y  c o v e r s  l a r g e  enough  a r e a s  to b e  shown s e p a r a t e l y  on t h e  p r e s e n t  
s c a l e  of m a p p i n g .  M o s t  a m p h i b o l i t e  d i s p l a y s  s t r o n g ,  w e l l - d e v e l o p e d  f o l i a -  
t ion  a n d  banding .  M e d i u m - g r a i n e d  r o c k s  a r e  c o m m o n e s t  but  f i n e -  a n d  
c o a r s e - g r a i n e d  v a r i e t i e s  a r e  a l s o  p r e s e n t .  W h e r e a s  c h l o r i t e  i s  d e v e l n p e d  i n  
s o m e  b o d i e s ,  h o r n b l e n d e  is the  m o s t  c o m m o n  m a f i c  m i n e r a l .  T h e  o r i g i n  of 
t h e  v a s t  m a j o r i t y  of t h c  a m p h i b o l i t e  is unknown a s  p r i m a r y  s e d i m e n t a r y ,  
vo lcan ic  o r  i n t r u s i v e  c h a r a c t e r i s t i c s  a r e  not  p r e s e r v e d .  H o w e v e r  s o m e  of 
t h e  a m p h i b o l i t e  i n  t h e  a r e a  t o  the  n o r t h  a n d  w e s t  ( T a y l o r ,  1969) is of s e d i -  
m e n t a r y  o r i g i n .  

P a r a g n e i s s  (un i t  3 )  

M e t a s e d i m e n t a r y  r o c k s  i n  the  g n e i s s i c  t e r r a i n  show a  wide  d i v e r -  
sity- 0; c o l o u r ,  t e x t u r e  a n d m i n e r a l o g y .  M e d i u m  t o  d a r k  g r e y  r o c k s  p r e d o m i n a t e  



but light g r e y  to sl ightly pinkish va r i e t i e s  a l so  occur .  In a few places  where  
biotite content i s  par t icular ly  high rocks  a r e  a lmos t  black.  'Nhcreas 
medium-grained roclcs a r e  m o s t  cha rac te r i s t i c  f ine- and coar se -g ra ined  
rocks  a r e  a lso  well represented.  In p a r t  the paragneiss  shows feldspar 
augen. Almost a l l  the paragneiss  shows a well-defined foliation with l a y r r -  
ing prominent locally.  The planar f ea tu res  in  the pa ragne i s s  a r e  highly con- 
tor ted  in  some  outcrops but in o the r s  a pe r s i s t en t  uniform s t r ike  i s  typical. 

Mineralogically feldspar and quar tz  a r e  dominant with bioti te,  the 
commonest  maf ic  minera l .  Hornblende and garnet  occur  i n  variable amounts .  

Sil l imanite occurs  sporadically forming fibrous c lus tcr  S m o s t  of 
which para l le l  the foliation o r  banding. 

Included with this unit a r c  s m a l l  amounts  of quar tz i te ,  amphibo- 
l i te ,  r u s t y  graphit ic quar t z - r i ch  paragneis  S ,  and grani t ic  gneiss .  Contacts 
with a l l  rock types a r e  gradational except for intrusive roclcs such a s  peg- 
ma t i t c  and diabase .  

The muscovite and biotite sch i s t s ,  and a rkose  shown in  the  a r e a  
south of the  southwest co rne r  of thr  p resen t  m a p - a r e a  (Taylor ,  1969) could 
not be extended into the p resen t  a r e a .  Scarci ty  of outcrop i n  this region 
precludes  resolution of th is  anomaly but an  in ter layer ing i s  probable.  

L i m .  Sil icate Roclcs and Marble  (unit 4) 

L ime  s i l ica te  rocks  and marb le  a r e  s c a r c e .  Typically the  l ime  
s i l ica te  rocks  a r e  fine to medium grained, g rey-green ,  poorly banded to wel l  
foliated, and contain diopside. Smal l  amounts  of ca lc i te  a r e  p resen t  in  a l l  
specimzns along with brown mica  and ga rne t  in mos t .  Contacts a r e  grada-  
t ional over  s h o r t  d is tances .  

The marb le  i s  white to v e r y  pale yellow and fine to medium 
grained.  Tremol i t e  i s  cha rac te r i s t i c  along with r a r e r  serpent ine .  Redding 
planes a r e  wel l  defined and observed contacts with border ing rocks  a r e  sha rp .  

Quar tz i te  (unit 5)  

Quar tz i te  commonly occurs  a s  thin bands in thc paragneiss  (unit 
3) but in a few places  a l so  f o r m s  a mappable unit. The l a r g e  a r e a  of quar t z -  
i te  e a s t  of the George River  cons i s t s  of medium-grained,  grey to white, well  
bedded rock with local  r a r e  r ipp lemarks  and c rossbcds .  Muchof this quar t z -  
i te  i s  ve ry  pure  and only sporadic  bands of argi l laceous  rocks  with s i l l iman-  
ite a r e  p resen t .  E l sewhere  m o s t  of the quar tz i te  i s  cha rac te r i zed  by biotite 
and m o r e  r a r e l y  graphite.  Bedding planes a r e  wel l  defined in mos t  occur -  
r ences  but o ther  s t r u c t u r e s  a r e  r a r e  o r  nonexistent. Contacts with other  
rock  units a r e  gradational and feldspathization i s  locally common. 

Ul t rabasic  Rocks (unit 6)  

Ul t rabasic  rocks  of P ro te rozo ic  age a r e  re la t ively  common in  the 
north to cen t ra l  p a r t  of m a p - a r e a  24 H. A few s m a l l  plutons a r e  a l so  p resen t  
in m a p - a r e a s  24 A and 14 L. Most u l t rabasic  plutons a r e  smal l ,  r a r e l y  
m o r e  than 400 feet  thick and l e s s  than 112 mile  long. A few bodies a r e  however 



u p  to 5 m i l e s  long and 114 m i l e  thick. These  l a r g e r  plutons show a c rude  
layer ing with serpent ine  and pyroxene-rich bands.  All a r e  cha rac te r i zed  by 
a dist inctive,  moderate  yellowish brown weathered su r face  that is readi ly  
recognized f r o m  the a i r .  They consis t  of serpentinized peridoti te,  pyroxenite 
and amphiboli te.  The peridoti te i s  da rk  greenish  black,  fine to  c o a r s e  
grained, par t ly  foliated and locally banded. The amphibolite i s  d a r k  green,  
mass ive  and a lmost  ent i re ly  hornblende. Pyroxenite which i s  l e s s  common, 
i s  grey-green and medium grained. 

Gabbro and Diorite (unit 7)  

Gabbro and dior i te  a r e  v e r y  r e s t r i c t e d  in  thei r  occurrence.  
Gabbro f o r m s  a s m a l l  pluton wes t  of George River  in  the nor th  p a r t  of map-  
a r e a  24 A, and in  the s a m e  vicinity, but e a s t  of the r i v e r ,  diori te f o r m s  
another  s m a l l  pluton. Both a r e  p r i m a r i l y  mass ive  and medium grained with 
local  coa r se -g ra ined  phases .  The gabbro i s  mottled da rk  g reenand  g reyand  
contains both biotite and hornblende. The coar se -g ra ined  phases  show horn-  
blende up to 1 inch long. The diorite contains clinopyroxene and v e r y  smal l  
amounts  of bioti te.  Contact relationships with other rock units a r e  unknown 
but because  of the mass ive  nature  of most  of the rock  these  plutons possibly 
post-date the foliation. 

Rusty Graphitic Quar tz - r i ch  Paragne i s s  (unit 8) 

Distinctive rus ty  weathering graphitic paragneiss  o c c u r s  locally 
in  the wes te rn  p a r t s  of the a r e a  but r a r e l y  f o r m s  a mappable unit. The 
charac te r i s t i c  rus ty  su r face  of these  rocks  con t ras t s  sha rp ly  with the s u r -  
f aces  of other rock types and hence the unit i s  readi ly  distinguished f r o m  the 
a i r .  It cons i s t s  of well-banded, c r e a m  to white, f ine- to medium-grained 
graphitic quar t z - r i ch  rocks  containing var iable  amounts of fe ldspar .  The 
weathering of tiny, widely disseminated pyrite g ra ins  produces the rus t iness .  
Smal l  amounts of garnet and biotite a r e  a l s o  p resen t .  

Garnet-Quar tz  -Fe ldspar  Gneiss (unit 9) 

White, well-banded, f ine- to coa r se -g ra ined  garnet-quar tz-  
f e ldspar  gneiss  cha rac te r i zed  by extensive mylonitization c o m p r i s e s  much 
of the nor thern  pa r t  of the m a p - a r e a .  Quar tz  and fe ldspar  f o r m  lenticular 
g ra ins  with d a r k  reddish  brown to  locally pale purple garnets  up to 112 inch 
in d iamete r  sca t t e red  throughout which in many places  appear  to have been 
rota ted in the plane of the foliation. Graphite i s  present  in s m a l l  amounts 
with s c a r c e r  bioti te,  pyrite and s i l l imani te .  Thin bands of granuli te (unit 10)  
a r e  common a s  well a s  r a r e  granit ic gneiss (unit 12), minor quar tz i te  and 
amphibolite . 



Granul i te  (unit 10) 

Granul i t ic  r o c k s ,  c h a r a c t e r i z e d  b y  the p r e s e n c e  of hypers thene  in 
a dominantly quar tzofe ldspath ic  gne i s s ,  under l ie  a l a r g e  p a r t  of the no r th -  
c e n t r a l  p a r t  of the m a p - a r e a .  A light rus ty-brown-weathered  su r face  i s  typ- 
i ca l  and f r e s h  s u r f a c e s  a r e  pa le  yellowish brown. Granul i tes  a r e  v e r y  wel l  
l aye red ,  probably r ep resen t ing  a r a l i c t  bedding, and commonly  show s t r e a k y  
foliat ion.  Bioti te  i s  common,  hornblende l e s s  s o  and ga rne t  o c c u r s  loca l ly .  
In some  p laces  the rc  a r e  thin in terbands  of amphiboli te ( some  ga rne t -bea r ing ) ,  
grani t ic  gne i s s  and ga rne t -qua r t z - f e ldspa r  gnc i s s  (unit 9 ) .  

The  granul i te  a r e a  wes t  of George R ive r ,  i n t h c  sou thwes te rnpa r t  
of m a p - a r e a  24  A, is in p a r t  m a s s i v e  and local ly  shows porphyroblas t ic  
f e l d s p a r s .  S imi l a r  rocks  a r e  p r e s e n t  in the granul i te  that  l i e s  e a s t  of the 
l a r g e  a r e a  of qua r t z i t e  (unit 5)  e a s t  of George  River .  

Migmat i te ,  Grani t ic  Gneiss  (units  11, 12)  

Migmat i te  and grani t ic  g n e i s s e s  a r e  common  rock  types  through- 
out  much of the  m a p - a r e a .  Thc  grani t ic  gne i s s  i s  a  g rey  to pink rock  that  i s  
gene ra l ly  bioti te  r i c h  but locally conta ins  hornblende e i thc r  with bioti te  o r  
a lone .  Composit ionally these  r o c k s  a r e  dominantly granodior i te  but g ran i t e  
and d io r i t e  a r e  a l s o  r ep resen ted .  The  grani t ic  gne i s s  probably  i s  of m e t a -  
s ed imen ta ry  or ig in  and g r a d e s  into well  defined pa ragne i s s  (unit 3 )  in many 
p laces .  In t rus ive  m a s s i v e  grani t ic  r o c k s ,  in the f o r m  of s m a l l  dykes and 
s i l l s ,  a r e  included with the grani t ic  gneiss  unit. Numcrous  sch l i e ren ,  f r a g  - 
m e n t s ,  and b locks  of me tased imen ta ry  rocks  and amphiboli te a r e  c h a r a c t e r -  
i s t i c  and where  these  f o r m  a significant  p a r t  of the rock  m a s s  the l a t t e r  i s  
mapped a s  migmat i te  (unit 11). Where  dykes and s i l l s  of grani t ic  r o c k s  have 
penet ra ted  me tased imen ta ry  roclcs, amphiboli te,  o r  grani t ic  gneiss  and f o r m  
the  m a j o r  p a r t  of the rocks ,  they a r e  mapped a s  agmat i t e .  T h i s  r o c k  is l e s s  
common than in the a r e a  tu the wes t  and f o r m s  l e s s  than 10 p e r  cent  of unit 
11. All  gradat ions  e x i s t  between uni ts  11 and 12, and within a r e a s  shown a s  
e i the r  unit 11 o r  1 2  roclcs of the o the r  unit may  be r ep resen ted .  

Foliat ion i s  we l l  defined in both map-uni ts  and banding p resen t  in 
s o m e  p laces .  E l sewhere  these  roclts a r e  highly contor ted  and s t r u c t u r e s a r e  
chaotic especia l ly  ove r  s h o r t  d i s t ances .  

Gran i t e  and Granodior  i te  (unit 13) 

Gran i t e  and granodior i te  of unit 1 3  a r e  typically m a s s i v e ,  contain 
few inc lus ions  and show a m o r e  uni form texture  and colour  than those  g r a -  
n i t ic  rocks  of unit 12. T h e s e  rocks  a r e  p r i m a r i l y  pink and c o a r s e  g ra ined  
with b io t i te  a s  the chief maf ic  m i n e r a l .  Hornblende i s  l e s s  common,  Quar t z  
content  is va r i ab le  but gene ra l ly  i s  l e s s  than 15 p e r  cent .  The  l a r g e  m a s s i n  
the wes t  pa r t  of m a p - a r e a  2 4  A i s  chiefly porphyr i t ic  with fe ldspar  c r y s t a l s  
up  to 4 inches  long in a med ium-  to coa r se -g ra ined  ma t r ix . '  T h e s e  fe ldspar  
c r y s t a l s  commonly  show a p r e f e r r e d  or ienta t ion  but a r e  a l s o  randomly o r i -  
ented.  Jo in ts  a r e  wel l  developed in  p a r t s  of th is  pluton. 



The  pluton in the  southeas t  p a r t  of m a p - a r e a  24 A shows s i m i l a r -  
i t i e s  with the roclcs of both unit 15 and unit 13.  Unti l  t hese  rocks  have been 
examined in de ta i l  the a s s ignmen t  of th is  pluton to unit 13 m u s t  be  cons idered  
a s  tenta t ive .  

Anor thos i te  and Adamell i te  (units  14, 15) 

A l a r g e  a r e a  of in t rus ive  rocks  in m a p - a r e a s  14 C ,  14 D E / 2 ,  and 
14 E E l 2  cons i s t s  chiefly of anor thos i te  and adamel l i t e .  These  ~ ; c k s  w e r e  
f i r s t  desc r ibed  by Wheeler  (1942, 1955).  The  Kiglapait  l aye red  in t rus ion  
m a d e  up of a su i te  of bas ic  rocks  l i e s  on the nor th  s ide  of the anor thos i te .  
The  anor thos i te  (unit 14) shows in t rus ive  re la t ionships  wi th  uni ts  1, 9, 10 
and 12, and i s  in tu rn  intruded by adamel l i t e  (unit 15). At the contac ts  with 
the gne i s ses  in t rus ive  c h a r a c t e r i s t i c s  include contact  m e t a m o r p h i s m ,  the 
p r e s e n c e  of inclusions of gne i s ses  in the in t rus ive  rocks  and s t r u c t u r a l  d i s -  
conformi ty .  In many p laces ,  and pa r t i cu la r ly  wel l  displayed i n c o a s t a l e x p o -  
s u r e s ,  the  adamel l i t e  conta ins  inc lus ions  of anor thos i te ,  a t tes t ing  to the  
younger agc  of the adamel l i te .  

The  anor thos i te  i s  p r i m a r i l y  a m e d i u m  g rey ,  m a s s i v e ,  equigran-  
u l a r  c o a r s e - g r a i n e d  rock  that  in many places  i s  a lmos t  pu re  p lagioclase .  
However colour  r anges  f r o m  v e r y  d a r k  g rey  to light g rey ,  and g ra in  s i z e  
f r o m  fine to pegmat i t ic .  A few plagioclase  c r y s t a l s  a t ta in  s e v e r a l  feet  in 
length.  In p a r t  the anor thos i te  i s  l aye red ,  a f ea tu re  tha t  i s  m a r k e d  by a 
va r i a t ion  in  g ra in  s i z e  and content  of maf ic  m i n e r a l s .  Mafic m i n e r a l s  a r e  
chiefly monoclinic pyroxene but hypers thene  is a l s o  common.  F o r  a d e s c r i p -  
t ion of the Kiglapait  l aye red  in t rus ion  the r e a d e r  i s  r e f e r r e d  to p a p e r s  by 
M o r s e  (1962, 1963). Smal l  amounts  of g rey -g reen ,  m a s s i v e ,  equ ig ranu la r ,  
med ium-  to  c o a r s e - g r a i n e d  gabbro  a r e  p re sen t  loca l ly  within the a r e a  of 
unit 14.  

The  adamel l i t e  i s  c o a r s e  gra ined,  equigranular  and m a s s i v e .  
Colour i s  commonly  masked  b y  deep,  extens ive ,  ru s t - co lou redwea the r ing  s o  
tha t  only in r e c e n t  rock  f a l l s  o r  along the s e a c o a s t  c a n  f r e s h  s u r f a c e s  b e  
obtained.  In these  p l aces  the rock i s  chiefly pale pink. The adamel l i te  i s  
composed p r i m a r i l y  of potash f e ldspa r ,  p lagioclase  and qua r t z ,  with s m a l l  
quant i t ies  of hornblende,  cl inopyroxene,  hypers thene ,  bioti te  and olivine 
fo rming  the maf i c  f r ac t ions .  F luo r i t e  o c c u r s  a s  t iny g r a i n s  in s o m e  p laces .  
Wheeler  (1955) a s s igned  va r ious  f ac i e s  to the adamel l i t e  on the b a s i s  of the 
maf ic  m i n e r a l  content .  In p a r t  th is  rock,  on the b a s i s  of f ield examinat ion ,  
i s  a  granodior i te  and w h e r e  th is  phase  of the in t rus ive  i s  encountered  weath-  
e r ing  i s  l e s s  s e v e r e  and hornblende the m o s t  common maf ic  m i n e r a l .  

The pluton s t raddl ing  Okak Bay i s  chiefly granodior i te  and i s  d i s -  
s i m i l a r  to m o s t  of the r o c k s  of unit 15, in tha t  i t  shows l e s s  weather ing  and 
is ga rne t -bea r ing  in p a r t .  T h i s  pluton m a y  be  Archean in  age  fo r  it i s  r e m o t e  
f r o m  m o s t  of the adamel l i t e .  However i t  is a s s igned  to unit 15 until fu r the r  
examinat ion  of spec imens  i s  comple ted .  

Diabase  (unit 16) 

Diabase  dykes  a r e  of s e v e r a l  a g e s  but  a r e  grouped h e r e  f o r  con-  
venience.  They a r e  m o s t  common in the Archean r o c k s  but r a r e  e l sewhere .  



None of those in the Archean a r e  known to extend into e i the r  the 
Ramah  o r  Mugford groups and a r e  the re fo re  older than e i ther  o f these  groups .  
These  dykes a r e  probably Archean for  the most  p a r t .  E l sewhere  dykes a r e  
re la t ive ly  r a r e .  A few a r e  known to in t rude  the anor thosi te  (unit 14) and 
adamel l i te  (unit 15), and s m a l l  northwest  or iented  dykes cut gne i s ses  and 
quar tz i te  n e a r  George  R ive r .  

Most  of the dykes show good chi l l  contacts but some  in the 
Archean rocks  a r e  sl ightly sch i s tose .  

Ramah Group (unit 17) 

A s m a l l  a r e a  of Ramah  Group rocks  on the south s ide  of Saglek 
F i o r d  cons i s t s  of or thoquar tz i te ,  mica  sch i s t  and s la te .  Exposure  is poor 
except  along cliff f aces .  The wes t  contact  i s  probably a west-dipping fault ,  
a n  extension of that  on the nor th  s ide  of the f iord .  The south and eas t  con-  
t a c t s  w e r e  not seen  but a r e  probably an  unconformity.  

Mugford Group (unit 18) 

The  Mugford Group, which was  named by  Daly (l9OZ), f o r m s  the 
spec tacu la r  and rugged Kaumajet  Mountains.  Th i s  group l i e s  unconformably 
on the Archean rocks  and th is  re la t ionship  can be  seen  in many places .  

Lithologically the  Mugford Group a p p e a r s  to be  dominated by  s e v -  
e r a l  hundreds  of fee t  of bas ic  volcanic rocks  with a s soc ia t ed  agg lomera tes ,  
tuffs and flow b r e c c i a s .  However sed imen ta ry  rocks  a r e  wel l  r ep resen ted ,  
chiefly by black s l a t e s  but a l so  by che r t ,  ca rbona tes ,  qua r t z i t e ,  and g reen  
s l a t e s .  The seaward  s ide  of the Kaumajet  Mountains shows an a lmos t  v e r t i -  
c a l  face  and t h e r e  s e v e r a l  hundred fee t  of s l a t e  can be  seen  lying benea th the  
volcanic rocks .  

Until this  group i s  mapped in deta i l  the volume of sed imen ta ry  
rocks  in re la t ion  to volcanic rocks  will  be in question.  

A quar t z  porphyry dyke in t rudes  the  sed imen ta ry  rocks  a t  Green  
Cove (Douglas, 1953). 

Douglas cons ide r s  that  the Mugford Group i s  younger than the 
Ramah Group and l i e s  unconformably on it a s  he c o r r e l a t e s  s o m e o f t h e  s l a t e s  
a t  Green  Cove with the  Ramah  Group s l a t e s .  A br ief  examination of th i s  
locali ty fai led to  conf i rm Douglas' in terpre ta t ion  a s  the co r re l a t ion  of the  
s l a t e  unit i s  questionable.  

S iamarnekh  Format ion  (unit 19) 

The youngest r o c k s ,  the Siamarnekh Format ion  (Wheeler ,  1964) 
occur  in two s m a l l  a r e a s .  The s t r a t a  a r e  f la t  lying and  a r e  nonconformable 
on the underlying adamel l i te .  A medium-grained pale r e d  to buff, f r i ab le ,  
sandstone,  commonly containing sca t t e red  pale yellowish brown spo t s ,  i s  the 
m o s t  common rock type.  T h i s  sandstone g r a d e s  into a r k o s e  and pebble-con- 
g lomera te .  The l a t t e r  locally contains g rey  to white, well-rounded qua r t z i t e  



pebbles.  Bedding p lanes  a r e  we l l  defined and crossbedding a n d r i p p l e - m a r k s  
a r e  loca l ly  p re sen t .  Approximate ly  200 f ee t  of s t r a t a  a r e  p re sen t .  Nowhere 
was  the nonconformity obse rved .  

The to ta l  absence  of me tamorph i sm,  nonconformable s t r u c t u r a l  
at t i tude,  and lack  of pos t -deposi t ional  d i s tu rbance  sugges ts  that  th is  f o r m a -  
tion i s  the youngest r o c k  unit. 

STRUCTURAL GEOLOGY 

Although no a t t empt  h a s  been m a d e  to  analyze  the s t r u c t u r e  of the  
m a p - a r e a  the  m a j o r  t r e n d s  a r e  appa ren t .  Both Archean and P ro te rozo ic  
r o c k s  have a pe r s i s t en t  nor th  t o  nor thwest  s t r u c t u r a l  t r end  when viewed o n a  
s m a l l  s ca l e .  Many local  var ia t ions  o c c u r  and in  p l aces  t r ends  n o r m a l  to  the 
regional  d i r ec t ions  ex i s t .  S t r u c t u r e s  a r e  pa r t i cu la r ly  we l l  defined in the 
granul i tes  (unit 10) and in the Ramah  and Mugford groups .  Dips of ax ia l  
s u r f a c e s  a r e  s t e e p  in gene ra l  but in the higher mountains low to med iumdips  
a r e  d i sce rn ib l e  in cliff wa l l s .  P lunges  in gene ra l  a r e  low but loca l  s t e e p  
plunges do occur  pa r t i cu la r ly  in the Archean r o c k s .  

Fau l t s  a r e  chiefly of two or ienta t ions ,  those  pa ra l l e l  to the 
regional  t r end  and those  n o r m a l  to i t .  The no r th -  andnor thwes te r ly - t r end ing  
faul t s  a r e  cha rac t e r i zed  by extens ive  mylonit izat ion which  is pa r t i cu la r ly  
common  in unit 9. The  magnitude of the movements  along these  faul t s  i s  not 
known. The  w e s t  boundary of t he  R a m a h  Group i s  a nor th-s t r ik ing ,  wes t -  
dipping r e v e r s e  fault .  The  Mugford Group i s  d is rupted  by nor th-s t r ik ing  
faul t s  s o  tha t  faulting i s  in p a r t  post-Mugford Group and Ramah  Group  t ime .  
Wheeler  (1964) r e p o r t s  that  adamel l i t e  is t h r u s t  o v e r  p a r t  of the  S iamarnekh  
Forma t ion  but th is  w a s  not conf i rmed.  

Eas t - t r end ing  val leys  in the southeas t  p a r t  of the m a p - a r e a  f o r m  
conspicuous topographic f e a t u r e s  and a r e  probably the loc i  of faul t s .  The  
val leys  themse lves  a r e  chiefly f i l led with dr i f t  s o  that  fault f ea tu re s ,  if any,  
a r e  bu r i ed .  In some  p laces ,  such a s  a t  Tas i suak  Lake,  a n  offset  i s  appa ren t  
on the contact  between anor thos i te  and adamel l i t e ,  but not between granul i te  
and ga rne t -qua r t z - f e ldspa r  gne i s s .  It i s  tentat ively sugges ted  that  t hese  a r e  
re la t ive ly  r ecen t  ( that  i s  pos t -adamel l i te )  hinge-type faul t s  with the a x i s  of 
the hinge located  n e a r  the w e s t  boundary  of m a p - a r e a  14 D. 

ECONOMIC GEOLOGY 

No economic  m i n e r a l  deposi t s  a r e  known in the a r e a .  The  only 
economic  m i n e r a l  concent ra t ion  obse rved  cons i s t s  of m a s s i v e  pyrrhot i te  in 
an u l t r abas i c  boulder  found on the wes t  s ide  of the l a r g e s t  u l t rabas ic  pluton 
(unit 6 )  in m a p - a r e a  24 H. Although obtained f r o m  a loose  block this  m i n -  
e ra l i zed  sample  i s  undoubtedly of loca l  or ig in .  A spect rographic  ana lys i s  in 
the l abora to r i e s  of the Geological  Survey shows the following r e su l t s :  Ni 
0. 30, Cu 0.  20, CO 0 .050 ,  Ag <O. 00070, Au and P t  not found. 

Although no o ther  minera l iza t ion  w a s  encountered ,  the R a m a h  and 
Mugford g roups ,  because  of t h e i r  low me tamorph ic  g r a d e  and d ive r s i ty  of 
rock  types ,  a r e  probably  wor thy of examinat ion .  The  l aye r ing  in  the a n o r -  
thos i te  sugges t s  that  th is  pluton i s  a l aye red  body, i n  which c a s e  i t  is pos- 
s ib le  tha t  the lower  p a r t s  contain g rav i ty - se t t l ed  heavy m e t a l s .  However,  



p r e s e n t  i n f o r m a t i o n  h a s  n o t  p e r m i t t e d  d e l i n e a t i o n  of z o n e s  w i t h i n  t h e  m a s s  a n d  
h e n c e  t h e  l o c a t i o n  of a n y  s u c h  b a s a l  p o r t i o n  is  u n k n o w n .  I t  m a y  b e  at d e p t h .  
C h r o m i t e  h a s  b e c n  r e p o r t e d  in  t h e  K i g l a p a i t  b o d y  ( M o r s e ,  1962)  b u t  no t  in 
e c o n o m i c  a m o u n t s .  
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