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ABSTRACT 

Although the  Torngat Mountains, in the nor theas t  p a r t  of the  
a rea ,  r i s e  t o  5,000 feet: much of the  region compr i ses  plains and pla teaus  
that  a r e  se ldom m o r e  than 3, 000  feet above s e a  level .  

A11 exposed bedrock i s  P r e c a m b r i a n  and a l l  i s  P ro te rozo ic  in agc, 
with the exception of a na r row zone of Archean gneiss that extends f r o m  
Saglek to Trou t  Trap  Fiord  on the  Labrador  coas t .  P ro te rozo ic  rocks  f o r m  
t h r e e  main  divisions;  (1) rocks  of the  Labrador  Trough; (2) a l a r g e  a r e a  of 
gneisses  nor th  of the Labrador  Trough; (3) the  Ramah Group. 

No mine ra l  occur rcnces  of economic impor tance  w e r e  discovered 
but the a r e a  has  not been thoroughly prospected .  Areas  underlain by 
Labrador Trough rocks,  rus ty  graphit ic gneisscts. and the Ramah Group offer 
the bes t  prospecting opportunit ies.  





RECONNAISSANCE GEOLOGY O F  A PART OF THE 
PRECAMBRIAN SHIELD, NORTHEASTERD: QUFBEC AND 

NORTHERN LABRADOR (14 L (north half), 
1 4 M ,  23 P ( w e s t h a l f ) ,  2 4  B , G , J , I , P ,  25 A)  

INTRODUCTION 

This  r epor t  and m a p  provide the p re l imina ry  r e su l t s  of the init ial  
phase of Operation Torngat, a he l icopter-ass is ted ,  geological mapping p ro -  
g r a m  designed t o  complete the  reconnaissance  mapping of an  extensive, re l - .  
at ively little-known a r e a  of nor theas tern  Quebec and nor the rn  Labrador .  
Approximately 30,000 square  mi les  w e r e  mapped during the 1967 phase  of 
the p ro jec t .  

Operation Torngat utilized two helicopters for  t r ave r s ing  and a 
float-equipped Otter  a i r c ra f t  for  camp moves,  minor  gas-caching and se rv ice  
f l ights.  Major gas-caching was  c a r r i e d  out using a Canso a i r c ra f t  operating 
f r o m  F o r t  Chimo and Schcfferville, Quebec, in la te  June and ea r ly  Ju ly .  

P r i o r  to break-up the  a r e a  to  the nor theas t  of S c h a f f e r v i l l ~  
(map-a rea  23 P (west  half))  was  mapped using Scheffervil le a s  a b a s e .  Squaw 
Lake which is  the seaplane base  a t  Scheffervil le was f r e e  of ice on 1 5  June,  
1967 and field camps w e r e  established in the  a r e a  to be mapped. Throughout 
the s u m m e r  a l l  supplies and provisions w e r e  obtained in Schefferville, which 
i s  adequately served by  both rai lway and a i r c r a f t .  F o r t  Chimo, Quebec, 
which l ips  only 15 mi les  west  of the m a p - a r r a  and i s  nea r  Ungava Bay, 
r ece ives  frcquent a i r  s e rv ice  but mos t  supplies to th is  village a r c  sent  by 
s u m m e r  s e a  t r anspor t .  

The only communities within the m a p - a r e a  a r e  George River,  
Quebec, and P o r t  Burwrll ,  Northwest T e r r i t o r i e s .  Inhabitants of both 
vil lages a r e  chiefly Esk imo  with a few white res idents  in adminis t ra t ive  and 
educational ro l e s .  Both communities r e ly  extensively on fishing and a r c  
equipped with f reezing fac i l i t ies .  Small  a i r c ra f t  provide intermittent  se rv ice  
to  each village f r o m  F o r t  Chimo. 

Physiographically the region displays a d ivcrs i ty  of land f o r m s .  
In the south, nea r  the headwaters  of The P a s  River,  rel ief  i s  low, r a r e l y  
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m o r e  than 200 feet ,  whereas  in the Torngat  Mountains in the nor theas t ,  rel ief  
loca l ly  a t ta ins  5, 000 f ee t .  The  a r e a  nor th  of Schefferville, with the exccp- 
t ion of a re la t ive ly  s m a l l  p a r t  underlain by  rocks  of the Labrador  Trough in 
Romanet Lake a rea ,  i s  a  hi l ly plain that  s lopes  gently toward Ungava Bay and 
i s  typical  of l a r g e  p a r t s  of the Canadian Shield.  Bedrock hil ls  in th is  region,  
although local ly  prominent,  such a s  along p a r t s  of Whale River  valley, a r ( <  in 
gene ra l  low and rounded.  Outcrop in th is  a r e a  i s  genera l ly  sca t t e red  and 
s c a r c c  because  of an cxtensive covering of glacial  d e b r i s  in the f o r m  of 
c s k e r s ,  drumlinoid r idgcs ,  outwash plains and t i l l .  Excel lent  exposures  
occur  along thc sho res  of Ungava Bay where  a l a r g e  t ide washes  rnany squa re  
mi l e s  of outcrop f r e t  of l ichens and d r i f t .  Romanet  Lake a r e a  i s  m o r c  rug-  
ged with l a r g c  b a r e  hil ls  up to  1 ,  500 feet  above. the va l ley  f loo r s .  

E a s t  of George River  a gradual  i n c r e a s e  in summi t  elt*vations i s  
evident so  that in the genera l  a r e a  b isec ted  by Korok Rivcr  a wcs tward -  
sloping platcau su r face  i s  reached with elevations f r o m  2,  700 to  3, 000 fee t .  
This  plateau contains a few wide and deep val leys  now occupicd by ma jo r  
s t r e a m s  such a s  Korok and Abloviak r i v r r s .  R a r e  higher h i l l s  a r e  p re sen t  
in th is  a r e a  with the highest  exceeding 4, 000 f ee t .  Yorth of Ec l ip se  River  
the plateau a r e a  gradually slopes down to  s e a  levcl  without a ma jo r  topo- 
graphic  b r e a k .  

E a s t  of thc plateau a r e a  higher elevations and cxtensive 
Plc is tocene  valley g lac ia l  e ros ion  h a s  produced the alpinc topography typical  
of thc Torngat  Mountains.  These  mountains display m o s t  alpine f ea tu res  
such a s  c i rqucs ,  a r e t e s ,  hanging va l l t y s ,  and along the eas t  s ide  show many  
well-defined f io rds .  No g lac i e r s  a r e  known in the  a r e a  but pe rmanen t  snow 
fields a r e  p re sen t  in s e v e r a l  p l a c e s .  Outcrop in th is  alpine t e r r a i n  i s  not a s  
abundant a s  casual  examination might suggest  for  the tops of many  mountains 
commonly cons is t  of rubble o r  f e l s e n m e e r .  Much outcrop occur s  in ve r t i ca l  
o r  s teep  cliff faces  and i s  inaccess ib le  in many p l a c e s .  

The southern  p a r t  of the a r e a  i s  s p a r s e l y  fores ted  but south of 
Ungava Bay t r e e s  a r e  confined chiefly t o  va l leys  and c lose  to  lake  s h o r e s .  
In the p la teau  and mountainous p a r t s  of the a r e a  t r e e s  occur  only sporadica l ly  
in va l leys  and that  port ion of the m a p - a r e a  no r th  of Korok River  l i e s  beyond 
the l imi t  of t r e e  growth.  

GENERAL GEOLOGY 

All the bedrock i s  P r e c a m b r i a n  and the only younger rocks  
encountered cons is t  of a few l a r g e  boulders  of lower  Paleozoic  l imestone  
lying c lose  t o  t ide l ine on the  southeast  s ide  of Killinek Island, Northwest  
T e r r i t o r i e s .  The a r e a  contains e l emen t s  of the Churchil l  and Nain P rov inces  
(Stockwell, 1963) and includes both Archean and P r o t e r o z o i c  r o c k s .  



ARCHE AN 

Grani t ic  and Granodior i t ic  Gneiss (Unit 1) 

Archean rocks  (1) f o r m  a n a r r o w  zone along the Labrador  coas t  
extending f r o m  Saglek F io rd  t o  Trou t  T r a p  F i o r d .  They d isplay  a g rea t  
d ivers i ty  of rock types but a r e  dominated b y  leucocra t ic ,  foliated, o r  banded 
gneisses  of grani t ic  and granodior i t ic  composition in which hornblende i s  the 
chief maf i c  mine ra l .  Sma l l e r  amounts of biotite and pyroxene a r e  p re sen t  in 
these  s i l ic ic  rocks  with local  r a r e  muscovi te .  Quartz i s  commonly bluish in 
the a r e a  shown a s  Archean.  Locally agmat i te  and migmat i te  a r e  abundant. 
Scat tered  throughout the  grani t ic  rocks  a r e  amphiboli te bands,  ' l enses  and 
f ragments  that  f o r m  up to  60  p e r  cent of the  rock m a s s  in some  p laces .  The 
amphiboli tes show a wide r ange  in percentage  of m i n e r a l  consti tuents,  gra in  
s ize ,  and t ex tu res .  Some a r e  probably metamorphosed s i l l s  but o thers  m a y  
b e  of s ed imen ta ry  or ig in .  Pyroxene and garnet  a r e  s p a r s e l y  p r e s e n t .  Sma l l  
loca l  rernnants of metamorphosed sed imen ta ry  rocks  now consist ing of well-  
foliated quar tz i te  and garnet -b iot i te-quar tz- fe ldspar  gneiss  with r a r e p y r o x -  
pne, occur  in some  p a r t s  of the Archean t e r r a i n .  Some of t hese  rocks  a r e  
probably granul i tes  but subdivision has  not been a t tempted during th is  study.  
Smal l  pegmat i te  dykes, a  few with abundant bioti te ,  occur  in many  p laces  and 
show d ive r se  at t i tudes,  f r o m  ve r t i ca l  t o  hor izonta l .  No apparent  consistent  
orientat ion was  observed.  

Some of the grani t ic  rocks  in the wcs te rn  p a r t  of the a r e a  m a y  
a l s o  b e  Archean.  Thus, Dimroth  (1  964) shows grani t ic  rocks  eas t  of Wheeler  
River  a s  older than Labrador  Trough s t r a t a .  However, a s  grani t ic  dykes and 
s t r i n g e r s  in t rude  Knob Lake Group rocks  adjacent t o  the grani t ic  rocks  (he re  
shown a s  unit 22), an Archean age h a s  not been ass igned to the grani t ic  body 
(unit 22) in th is  locali ty.  It i s  expected that  isotopic age data  will aid in solv- 
ing th is  p rob lem.  Other grani t ic  a r e a s  m a y  a l s o  b e  Archean o r  reworked 
Archean a s  an age of 2, 160  m .  y .  was  obtained on bioti te  f r o m  a mass ive  to  
weakly foliated grani t ic  rock 1 0  mi l e s  eas t  of George R i v ~ r  a t  l a t . 57 '  19 'N .  
and eas t  of the a r e a  shown on the accompanying map .  

PROTEROZOIC 

Pro te rozo ic  rocks  occur in t h r e e  ma jo r  divisions:  (1 )  those  
rocks  cons idered  t o  b e  p a r t  of the Labrador  Trough;  (2) the l a r g e  a r e a  of 
gnciss ic  rocks  lying eas t  and nor theas t  of the Labrador  Trough;  (3) the 
Ramah  Group.  

Knob Lake,  Doublet and Montagnais Groups 
(Units 2, 3, 4, 5) 

The Labrador  Trough rocks  (2, 3, 4 and 5) include p a r t s  of the 
Knob Lake, Doublet and Montagnais groups .  The Knob Lake Group (2) rocks  



a r e  undividcd and f o r m  a heterogeneous sedimentary  rock-unit consist ing of 
g rey  and black slate, white o r  light g rey  quartzite,  pale r ed  arkose ,  grey to  
white o r  locally pink l imestone,  brown weathering dolomite, g rey  argil l i te.  
sandy dolomite, quartz-rnuscovitc schist  and smal l  amounts of greywacke. 
The carbonate rocks may belong to the Denault Format ion that extends into 
the map-a rea  f r o m  the south where  i t  was mapped by Baragar  (1 963). That 
pa r t  shown a s  Knob Lake Group in the Lake Vanncs a r e a  (24 B) i s  m o r e  highly 
metamorphosed than most  and consists chiefly of m o r e  schis tose  rocks ;  
garnet -b io t i te -muscovi te  schis t  i s  typical .  

The Doublet Group (3) consis ts  predominantly of bas ic  volcanic 
rocks  with smal l  amounts of in tercala ted da rk  g rey  to  black slates,  and 
argil laceous quar tz i tes .  The volcanic rocks  a r e  light grey to  green, chiefly 
mass ive  but locally pillowed, in p laces  schistose,  and include minor amounts 
of agglomerate  and thin pyroclas t ic  bands.  Some of the rocks shown a s  
Doublrt Group may  in fact  be  bas ic  s i l l s  belonging t o  thc Wakuach Formation 

(4) . 

Rocks of the Montagnais Group (4, 5) consist  of the Wakuach 
Gabbro (4) and Retty Pcr idot i tc  formations (5) .  The Wakuach Gabbro con- 
s i s t s  of thick, brown weathering, mass ive  equigranular sills, gabbro, me ta -  
gabbro, and l e s s e r  amounts of diori te f o r m  that outcrop a s  prominent hil ls  
in Romanet Lake a r e a .  Thin bands of argil l i te,  slate and smal l  amounts of 
volcanic rocks  occur intercalated with thc gabbro. Columnar jointing i s  a 
prominent fea ture  in the rocks  of this formation along with a s e r i c s  of sheet-  
l ike joints that a r e  well  displayed in many cliff faces .  The Ret tyPer idot i te  
(5) i s  confined chiefly t o  the Griffis Lake a r e a  mapped by Fahr ig  (1964), but 
smal l e r  elongate concordant plutons of u l t rabasic  rocks  that occur in map-  
a r e a s  23 P (west half) 24  B, and in southwestern 24  G a r e  a l s o  included in  this 
unit. Other u l t rabasic  rocks  (16) a r e  not present ly  considered to be  pa r t  of 
this formation.  The l a rgc  ul t rabasic  plutons in map-a rea  23 P a r e  fully dc-S- 
cribcd by Fahr ig  (1962) and only the smal l  s i l l s  lying to  the northeast  a r e  
descr ibed h e r e .  These rocks ,  which fo rm elongate (and probably lens-  
shapcd) massps  up to 500 feet thick, consist  mainly of coarse-gra ined fibrous 
amphibole. and equidimensional pyroxenes with only r a r e  occurrcnces  of s e r  - 
pentine and pcridoti te.  Chlorite and minor carbonate occur locally. 

An inc rease  in metamorphic  grade eas t  and northeastward f r o m  
the Labrador  Trough has  converted what w e r e  probably Aphebian s t r a t a  into 
var ious  types of sedimentary  and volcanic schis ts  and gne i s ses .  These  rocks  
include those mapped a s  the Laporte Group (Complex) by Fahr ig  (1964). 

Amphibolite (Unit 6) 

Amphibolites (6)  immediately eas t  of the Labrador Trough a r e  
chiefly of the massive ,  green to  da rk  green, banded and feather type.  In this 
a r e a  they were  probably derived mainly f rom volcanic rocks,  possibly the 



Doublet Group.  Many bodies show strong,  well-developed foliation a s  well  
a s  banding. They a r e  chiefly med ium graincd but loca l  coa r se -g ra ined  rep-  
resenta t ives  a r e  common.  A few a r d  schis tose  and show chlorit(. develop- 
ment  but hornblende i s  the mos t  common mafic mine ra l .  Rocks  of t h i s  unit, 
where  r e m o t e  f r o m  the  Labrador  Trough, show g r e a t e r  d ive r s i ty  of compo- 
sition,, g ra in  s i z e  and t ex tu re .  Some  of t he  l a t t e r  a r e  undoubtedly of sedi -  
m e n t a r y  origin,  such a s  those south of the  Korok R ive r  within the l a r g e  a r e a  
of quart,,:ite (1 1 ) .  Othtsrs howevcr ) n a y  be  metamorphosed s i l l s ,  dykes o r  
volcanic rocks  but no dcfinite origin can be  ass igned to  m o s t .  Amphibolite 
a l so  f o r m s  many small:, i r r e g u l a r  shaped m a s s e s  in many  of the o ther  rock 
units . 

Muscovite and Bioti te  Schis t  (Unit 7) 

G r e y  t o  light g rey  muscovi te  and bioti te  s ch i s t s  compr i se  unit 7 .  
Thesc  rocks.  although cha rac t e r i zed  by schistosi ty,  a l so  show well-defined 
layer ing .  Subordinate amounts of b lack  t o  d a r k  g r e y  arg i l l i te  a r e  p r r s e n t  
along with s m a l l  amounts of quartzit;.  Sma l l  ga rne t s  occur  in some  p laces  
and m:%tamorphism locally r eaches  the  s i l l imani te  g rade .  R a r e  s taurol i te  i s  
p re sen t  in the  nor thwestern  p a r r  of m a p - a r e a  23 P (west  half) .  A few quar tz  
vc in le ts  a r e  commonly p resen t  in many  ouLcrops. In m a p  a r e a  23 P wes t  half) 
th is  unit i s  dominantly a metagreywacke and i s  med ium t o  d a r k  grey, wel l -  
bedded. and contains pods and l ( -nses  of qua r t z .  Locally pods consist ing 
chiefly of hornblende c r y s t a l s  occur  in these  sch i s t s  and in other p laces  
these  rocks  grade  into amphiboli tes o r  well- layered.  hornblende-r ich  rock .  

Biotite- Quar tz-  Fe ldspa r  P a r a g n e i s  s  (Unit 8) 

Biot i te -quar tz- fe ldspar  pa ragne i s s  (8) i s  a  light t o  med ium grey,  
r a r e l y  d a r k  grey,  well- laminated o r  foliated rock that  i s  fine to medium 
grained but neve r  c o a r s e  gra ined.  Bioti te  f o r m s  up t o  1 0  p e r  cent and minor  
garnet  occu r s  locally.  A few l i m y  concre t ions  and minor  carbonate  in the 
m a t r i x  a r e  p re sen t  in a few p laces .  Unlike unit 7 t hese  rocks  a r e  not schis t -  
ose  and usually l ack  well-defined layer ing .  Locally s m a l l  amounts  of quar tz-  
pebble conglomerate  m a y  b e  p re sen t .  

Limestone  (Unit 9) 

Limestone  (9)  f o r m s  isolated outcrops irnmcdiately eas t  of the 
Labrador  Trough but nor th  of Korok River  and eas t  of Ungava Bay l imestone  
f o r m s  a significant pa r t  of the  bedrock.  Almost  a l l  t he  l imestone  i s  g r e y  t o  
white both on f r e s h  and weathered  su r faces .  A s m a l l  amount in the  a r e a  
e a s t  of Ungava Bay  i s  orange .  T remol i t e  and diopside a r e  commonly d rve l -  
oped and a r e  cha rac t e r i s t i c  of the  l imes tones  a s  a whole. Gra in  s i z e  i s  gen- 
e ra l ly  med ium but locally coa r se -g ra ined  rock i s  p r e s e n t .  Bedding i s  



commonly well  p r e s e r v e d  and made  readi ly  dist inguishable by t h e  exis tence  
of va r ious  metamorphic  mine ra l s .  Contacts with borde r ing  rocks,  unlike 
those of the major i ty  of the rock units, a r e  abrupt  and c l ea r ly  defined. The 
relat ionship between the l imestones  eas t  of Ungava Bay (9) and those of the 
Labrador  Trough (Knob Lake Group, unit 2) i s  not known. 

Arkose  (Unit 10) 

In m a p - a r e a s  2 3 P  (west  half) and 2 4 F  beds of medium- t o c o a r s e -  
grained, pa le  r e d  to greyish  orange-pink arlcose (10) can be  t r aced  for  a 
considerable  d is tance .  Constituents, chiefly fe ldspar ,  quar tz  and muscovite, 
a r e  commonly subangular to  rounded. Locally, conglomerate  i s  p r e s e n t  in 
these  beds and in a few places  it contains well-rounded pebbles up t o  2 inchcs 
in d iamete r .  Unit 10 i s  known to  grade  into quar tz i tes  (1 1) in some  p laces  
both along and a c r o s s  s t r i k e .  The relat ionship of the  conglomerat ic  rock  to  
s o m e  of the  grani t ic  rocks  (unit 22) i s  in doubt. It m a y  b e  that  some  of the  
a r k o s i c  conglomerate  i s  a b a s a l  formation that  r e s t s  d i r ec t ly  on Archcan 
rock;  however, a t  p r e s e n t  th is  i s  not es tabl ished.  Certainly s o m e  of the  
a r k o s e  l i e s  within a l a r g e r  me tased imen ta ry  t e r r a i n .  

Quartzi te (Unit 11) 

Quartzi te (1 1 )  occur s  sporadical ly  throughout the  a r e a ,  in many 
places  in amounts too sma l l  to map  on the p resen t  s c a l e .  Significant and 
readi ly  t r accab lc  bands of quartzi te outcrop in m a p - a r e a  2 3 P  (west  half) 
whcre  i t  f o r m s  prominent r idges .  In th is  a r e a  it ranges  f r o m  a medium- 
grained, g rey  to white, well-bedded rock with local  r ipp le -marks  and c r o s s -  
beds to a coarse-gra ined,  mass ive ,  white, v i r tua l ly  pure  quar tz i te .  
Commonly this g rades  into feldspathic quar tz i t r  and a r k o s e  (IO), the  colour 
of the quar tz i te  becoming increas ingly  d a r k e r  a s  the  amount of bioti te 
i n c r e a s e s .  Contacts with o ther  rock  units  such a s  unit 7 a r e  reasonably  
s h a r p  but with grani t ic  rocks  they a r e  gradational .  Quar tz i te  a l so  f o r m s  a 
l a r g e  m a s s  south of Korok Rive r .  T h r r e ,  it i s  chiefly a pu re  g rey  to  white 
o r  m o r e  r a r e l y  light brown rock that  shows excellent  bedding. R a r e  c r o s s -  
beds  and r ipp le -marks  a r e  a l s o  p resen t .  Minor thin intercalatedargillaceous 
beds  occur  in s e v e r a l  p laces  and some  of these  contain s i l l imani te .  Bioti te 
and m o r e  r a r e l y  graphite occur  sporadical ly .  

Volcanic Rocks (Unit 12)  

A few outcrops of volcanic rocks  ( 1 2 )  a r e  p resen t  south ofKorok 
Rive r .  These  a r e  green to light green,  fine grained, chiefly well- laminated 
but a l so  mass ive  andes i tes  that a r e  conformable and in terca la ted  with the 
quartzi te (1 1) and biot i te-quar tz- fe ldspar  gneiss .  Epidote i s  a common 
constituent locally, especia l ly  in the upper pa r t  of the  volcanic sequence.  



Flow b r e c c i a  and a  suggest ion of pi l lows a r c  p r c s e n t  in on? loca l i ty .  T h e s e  
andes i tes ,  qua r t z i t e s  and b io t i t c -qua r t z - f c ld spa r  gne i s sc s  a r e  conformable  
wi th  the fol iat ion in thc  undcrlying g ran i t i c  gneiss  (22) .  The  re la t ionship  of 
t h e s e  volcanic  rocks  (12) t o  t h r  Doublet volcanic r o c k s  (3) i s  not known. 

Garnet -Biot i te -Quar tz-Feldspar  Gneiss  (Lynit 13) 

In the  no r thc rn  p a r t  of thc  m a p - a r e a  a  garne i -b io t i te -quar tz-  
f e ld spa r  gneiss  (13),  that  shows good banding and a  l e s s  well-dcvelopcd 
foliation, i s  common .  T h e s e  rocks  a r e  chiefly m e d i u m  to c o a r s e  gra ined ,  
with l oca l  devr lopment  of ga rne t s  up to  112 inch in d i a m e t e r .  Cominonly 
these  g r e y  to  mcd ium g r e y  rocks  have a  s a l t  and peppe r  appea rancc .  The 
m a t r i x  i s  equigranular  throughout,  even w h e r e  ga rne t s  a r e  l a r g e .  S m a l l  
amounts  of quar tz i te ,  amphiboli te ,  and b io t i te -quar tz- fe ldspar  gneiss  a r e  
p r e s e n t  within the  a r e a  shown a s  unit 13 .  

Rus ty  Graphi t ic  P a r a g n e i s s  (Cnit  14) 

Dist inct ivc r u s t y  weather ing  graphi t ic  p a r a g n e i s s  (14) i s  c lose ly  
a s soc i a t ed  with t he  l imes tone  (9) and garnet -b io t i te -quar tz- fe ldspar  gnciss  

(1 3) no r th  of Korok R i v e r .  S m a l l e r  amounts  of s i m i l a r  r o c k s  a l s o  occur  in  
a  few other  p l a c e s .  The  c h a r a c t c r i s t i c  r u s t y  s u r f a c e  of t he se  rocks  con- 
t r a s t s  sha rp ly  with the  s u r f a c e s  of o ther  r o c k  types  and hence i s  r ead i ly  
dist inguished f r o m  the  a i r .  Th i s  unit cons i s t s  of well-banded,  c r e a m y  t o  
white, f ine-  to med ium-gra ined  graphi t ic  q u a r t z - r i c h  rock  containing v a r i -  
ab le  amounts  of f e ld spa r .  The  wea the r ing  of tiny, widely d i s semina ted  
py r i t e  g ra in s  no  doubt p roduces  the  r u s t y  c h a r a c t e r .  Sma l l  amounts  of 
ga rne t  and biot i te  a r e  a l s o  p r e s e n t .  Sca t t e r ed  throughout much  of t h i s  unit 
a r e  i r r e g u l a r -  shaped,  white pegmat i tc  dykes .  

T h e s e  l a t t e r  rocks  (uni t s  13  and 14) along with the l imes tone  (9 )  
a r e  s i m i l a r  t o  and on s t r i k e  with ident ica l  rocks  outcropping on the  south- 
w e s t e r n  coas t  of Baffin Island (Blackadar ,  1967) .  Th i s  co r r e l a t i on  sugges ts  
tha t  no  m a j o r  d is loca t ion  of P r e c a m b r i a n  s t r a t a  h a s  o c c u r r e d  in Hudson 
S t r a i t .  

L i m e  Si l ica te  Rocks  (Unit 15) 

L i m e  s i l i ca t e  rock  (1 5) i s  widely d i s p e r s e d  throughout the  t e r -  
ra in  c a s t  of the  Labrador  Trough but only r a r e l y  a t ta ins  mappable  p r o p o r -  
t i ons .  It i s  typical ly g rey -g reen ,  poor ly  banded to  well  foliated, with diop- 
s ide  cha rac t e r i s t i ca l l y  p r e s  cnt . Smal l  amounts  of carbonate  a r e  p r e s e n t  in 
a l l  spec imens  examined along wi th  brown m i c a  and garnet  in  m o s t .  Th i s  
rock  shows many  associa t ions  and a p p e a r s  and d i s a p p e a r s  along s t r i k e  over  
sho r t  d i s t a n c e s .  



Ultrabas ic  Rocks (Unit 16) 

Ul t rabas ic  rocks  (16) occur  a s  sma l l  concordant lens-shaped 
plutons, r a r e l y  m o r e  than 400 feet  thick and l e s s  than 112 m i l e  long. T h e s e  
rocks  have a distinctive, modera te  yellowish brown weathered su r face  that 
i s  readi ly  recognized f r o m  the  a i r .  Lithologically these  s m a l l  plutons con- 
s i s t  of serpent in ized per idot i te  and amphiboli te.  The per idot i te  i s  d a r k  
greenish  black, f ine to  c o a r s e  grained,  pa r t ly  foliated and locally banded. 
Contacts with the  associa ted  amphibolite, a  d a r k  g reen ,  mass ive  a lmos t  p u r r  
hornblende rock,  a r e  gradational  over a few inches .  

P a r a g n e i s s  (Unit 17) 

The pa ragne i s ses  of unit 17 consis t  of a g rea t  va r i e ty  of meta-  
sed imen ta ry  rocks .  In gencra l  they a r e  m o r e  highly a l t e red  and tectonically 
disturbed than those in units 13  and 14.  Fe ldspa r  augen a r e  locally p resen t  
and unit 17 includes some  rocks  that  a r e  t w i c a l l y  augen-gneiss .  Thin l a m -  
inae of white fe ldspar  f o r m  a significant p a r t  of the rock in many places .  
Banding and foliation a r e  poorly to well  developed, and highly contorted 
p lanar  f ea tu res  a r e  cha rac te r i s t i c  in p a r t .  The rocks  a r e  chicfly medium 
to  c o a r s e  gra ined but f ine-grained representa t ives  a l so  occur .  Medium to  
d a r k  g r e y  rocks  predominate  but light g rey  t o  slightly pinkish va r i e t i e s  a r c  
a l s o  p resen t .  In addition to quar tz  and fe ldspar ,  bioti te and hornblende a r e  
present ,  e i ther  singly o r  together,  with b io t i t r  a s  t h r  m o r e  abundant consti t-  
uent where  both a r e  p r e s e n t .  Bioti te content r eaches  a max imum of 30 p e r  
cent and quar tz  content i s  ex t r emely  va r i ab le .  Garnet  and si l l imanite a r e  
p r e s e n t  sporadical ly  with s i l l imani te  being m o r e  c3mmon in the highly foli- 
ated rocks .  In some  places  t h e s e  rocks  have sl ightly r u s t y  weathered s u r -  
f aces  which a r e  neve r  a s  prominent  a s  the  r u s t y  graphit ic sch i s t s  of unit 14. 

Garnet-  Quartz-  Fe ldspa r  Gneiss (Unit 18) 

A white, well-banded, fine- to coa r se -g ra ined  ga rne t -qua r t z -  
fe ldspar  gneiss (unit 18) cha rac te r i zed  by extensive mylonitization, i s  a 
highly dist inctive rock in the nor thern  p a r t  of the m a p - a r e a .  Quartz and 
fe ldspar  f o r m  lenticular g ra ins  with da rk  reddish  brown t o  locally pale purple 
garncts  up to  114 inch in d iamete r  sca t t e red  throughout. The ga rnc t s  appear  
to  have bevn rotated in many spec imens .  Graphite i s  p resen t  in sma l l  
amounts with even s c a r c e r  biotite, pyr i te  and s i l l imani te .  

Anorthosite (Unit 19) 

Concordant and commonly elongate m a s s e s  of anor thosi te  (unit 
19) a l so  contain significant amounts of amphiboli te and garnet-pyroxene ( o r  
amphibole)- f r ldspar  gneiss .  The anor thosi te  i s  var ious ly  fine t o  c o a r s e  



grained,  s i l ve ry  white on weathered  su r f aces ,  white t o  c r e a m  on f r e s h  s u r -  
f aces ,  m a s s i v e  to well  foliated, and loca l ly  b r e c c i a t e d .  Whereas  much of 
the anor thos i te  cons i s t s  so le ly  of f e ld spa r ,  hornblende c r y s t a l s  a r c  s ca t t e r ed  
through the  rock  in much of th is  unit and a l l  gradat ions  exis t  f r o m  the  p u r e  
f e ld spa r  rock  t o  a hornblende-r ich  amphiboli te .  Da rk  r edd i sh  brown g a r -  
ne ts ,  a  few up t o  2 i nches  in d i ame te r ,  a r e  p r e s e n t  in  s o m e  plutons.  Bioti te ,  
pyroxene  and magnet i te  a r e  loca l ly  p rominen t .  Amphiboli te  f o r m s  d i s c r e t e  
dykes  and s i l l s ,  up t o  50 fee t  thick, in the  anor thos i te  a s  wel l  a s  be ing  grada-  
t ional  with i t .  I r r e g u l a r  bands  of garne t -pyroxenc  ( o r  hornblende) -.feldspar 
gne i s s  a r e  a l s o  p r e s e n t  in s o m e  plutons such  a s  that  a t  Four  P e a k s .  Contacts  
between the  ano r thos i t e  and the  garnc. t-pyroxene ( o r  hornblende)- fe ldspar  
gne i s s  a r e  gradat ional .  T h e s e  r o c k s  a r e  f ine t o  c o a r s e  graincbd and var ious ly  
d a r k  g reen  to  g rey  depending on the  f r l d s p a r  content .  B io t i t e - r i ch  pegmat i te  
dykes in t rude  rocks  of unit 1 9  in some  p l aces  and in o t h e r s  g ran i t i c  ve in le ts  
f o r m  an  agmat i t ic  b o r d e r  in the  ano r thos i t e .  

Granul i te  (Unit 20) 

Rocks shown a s  granul i te  (unit 20) a r e  cha rac t e r i zed  by  the  p r e s -  
ence  of hypers thene  which i s  d i s semina ted  through a dominantly quar tzo-  
fe ldspath ic  gne i s s .  T h i s  gne i s s  i s  l ight  r u s t y  brown on weathered  s u r f a c e s  
and pa l e  yellowish brown on f r e s h  s u r f a c e s .  P rominen t  l aye r ing  in the r o c k  
m a y  b e  due  t o  r e l i c t  bedding but  s o m e  s t r e a k y  fol iat ion i s  a l s o  appa ren t .  
Bioti te  m a y  b e  p r e s e n t  and ga rne t  o c c u r s  loca l ly .  Included in t h i s  unit a r c  
m a s s i v c  o r  weakly  fol iated hype r s then r -bea r ing  g ran i t i c  r o c k s  o r  charnock-  
i t e s .  Many of the  rocks  in t he  e a s t e r n  p a r t  of m a p - a r e a  23 P (wes t  half) a r e  
of t h i s  type .  

Grani t ic  Gneiss  (Units  22,  23) 

By f a r  the commones t  rock  type i s  a  grani t ic  gneiss  (unit 22 ) .  
Th i s  g r e y  t o  pink rock  i s  genera l ly  r i ch  in biot i te  but loca l ly  hornblende m a y  
b e  p r e s e n t  with o r  without b io t i te .  Composit ionally t h e s e  rocks  a r e  domin-  
antly granodior i te  but grani te  and d io r i t e  a r e  a l s o  r e p r e s e n t e d .  Most  of the 
g ran i t i c  gneiss  i s  probably  of me ta sed imen ta ry  or ig in  and it g r a d e s  into 
well-defined pa ragne i s s  in many  p l a c e s .  Included in th is  unit a r e  s o m e  
m a s s i v e  g ran i t i c  rocks  which occur  fo r  t he  m o s t  p a r t  a s  n a r r o w  dykes  and 
s i l l s .  Numerous  schl ie ren ,  f r agmen t s ,  and b locks  of me ta sed imen ta ry  
rocks ,  a r c  c h a r a c t e r i s t i c  and w h e r e  t h e s e  f o r m  the  m a j o r  p a r t  of the rock  
m a s s  they  have been mapped a s  migma t i t e  (unit  2 1 ) .  Where  dykes  and s i l l s  
of g ran i t i c  r o c k s  have pene t r a t ed  me ta sed imen ta ry  rocks  and f o r m  the  m a j o r  
p a r t  of t he  rocks ,  they  a r e  mapped a s  agma t i t e  (unit 2 1 ) .  Both agma t i t e  and 
migma t i t e  a r e  in t imate ly  mixed wi th  one another  and with the  g ran i t i c  gneiss  
and f o r m  a bewi lder ing  mix tu re  of dominantly g ran i t i c  rock  (units  21 and 22) 
in many p a r t s  of t he  a r e a .  T h c s e  c o m p l r x  grani t ic  rocks  a r e  well  displayed 
on the t ide-washed s h o r e s  of 1-ngava Ray .  



Along the nor thern  p a r t  of the Atlantic coast  grani t ic  gneiss i s  
character ized by the p resence  of many amphibolite bands that f o r m  up to 40 
pe r  cent of the rock.  These  mixed rocks a r e  shown a s  unit 2 3 .  A well-  
layered rock i s  typical  but in  p a r t  contorted foliation i s  common. Horn- 
blende i s  probably m o r e  abundant in  these  granit ic gneisses  than in unit 22 
and i t  f o r m s  thin s t r eaks  that impar t  a s t r iped appearance t o  the  rock  in 
many outcrops.  Amphibolite, some of which i s  garnetiferous,  f o r m s  boudins 
and s t r e a k s  a s  well  a s  bands .in the gne i s s .  Small  amounts of migmatite a r e  
p r e s e n t .  

Granite and Granodiorite (Unit 24) 

Granite and granodiorite of unit 24 a r e  separated f r o m  unit 22 
because  they contain fewer inclusions and show a m o r e  uniform texture  and 
colour.  In general  they a r e  pink, m e d i u m t o  coarse-grained rocks  with bio- 
t i te a s  the main mafic minera l .  H o r n b l ~ n d e  i s  present  locally.  Minor 
amounts of thes r  rocks  show var ious  shades of grey.  Quartz content i s  v a r i -  
able but g-nerally i s  about 1 5  p e r  cent although in a few locali t ies it is much 
lower and a syenit ic composition i s  approached. Many of the  rocks  south of 
Tunilik River  a r e  highly mylonitized and contain l a rge  pink fe ldspar  c rys -  
tals,  up to  3 inches long, in  a da rk  grcy cataclas t ic  m a t r i x .  

Granite (Unit 25) 

A white, coarse-gra ined,  pegmatit ic,  mass ive  granitc, (unit 25) 
containing sca t t e red  biotite and muscovite outcrops in a few places  in map- 
a r e a  2 4  R .  As outcrop i s  s c a r c e  these  scat t - red outcrops may  be  dykes but 
a s  thei r  field relationships a r e  doubtful they have been shown a s  l a r g e r  
plutons.  A few inclusions of b iot i te-quar tz-fe ldspar  paragnciss  a r e  p resen t  
in some outcrops .  

Diabase (Unit 26) 

Diabase dykes (26), locally abundant throughout much of the a r r a ,  
do not occur in m a p - a r e a s  23 P (west half) and 2 4  B .  Some dykes a r e  known 
to cut o thers  but, on the p resen t  map, a l l  a r e  shown the  s a m e  age for  s i m -  
plicity.  The mos t  extensive zone of dykes i s  nea r  Big Lake (west of the 
mouth of George River) where  s e v c r a l  deeply weathered,  nor thwcster ly  
trending, shallow dipping dykes occur .  There ,  mesa - l ike  hil ls  a r e  capped 
by virtually flat-lying, massive ,  coarse-gra ined diabase .  The diabase that 
occurs  nea r  the mouth of Fa l se  River  i s  s imi la r  to  the l a r g e r  dykes nea r  
Big Lake and i s  a l so  deeply weathered in some p laces .  Diabase dykes a r e  
abundant in Archean rocks  along the Atlantic seaboard where  they f o r m  an 
eas te r ly  trending swarm.  Dips, although commonly vertical ,  show a great  
var ia t ion and some a r e  horizontal  o r  a lmost  s o .  These  dykrs  a r e  chiefly 



grey-green, fine grained and have an a l t e red  appearance.  They pinch and 
swell  and a r e  over two hundred feet thick.  T o  the  west  of the RamahGroup, 
dykes a r e  a l so  common in the Pro te rozo ic  r o c k s .  There  too, some a r e  
horizontal  and can be t raced in cliff wal ls  for over a mi le .  The age of these  
dykes re la t ive  to  those in the  Archean is not known but they a r e  unaltered and 
on the bas i s  of th is  m e a g r e  information they a r e  a s sumed  t o  b e  younger than 
those in the Archean.  

Ramah Group (Unit 27) 

The Ramah Group, unit 27, which was  named by Daly (1 9 0 2 ) ,  
f o r m s  a conspicuous l inear  rock unit lying unconformably on Archean rocks  
on the Atlantic coast .  The wes te rn  contact of the  Ramah Group i s  in p a r t  a 
r e v e r s e  fault dipping wes t  a t  45 degrees ,  s o  that older gneisses  over l ie  the 
Ramah in the contact zonr .  The eas te rn  contact i s  a wcll-defined angular 
unconformity. The Ramah consists chiefly of sedimentary  rocks,  approxi-  
mately 4,000 feet thick, with r a r e  volcanic rocks  near  the base  and severa l  
amphibolite s i l l s .  Several  pa r t i a l  sections have been measured  by Douglas 
(1 953) and Chris t ie  (1 952). The sediments  a r e  chiefly light to  da rk  g r e y  
shales,  argi l l i te  and slate,  many of which a r e  carbonaceous.  P u r e  and 
impure ,  grey, white and brown weathering quar tz i tes  along with some a rkose  
and s m a l l  amounts of quartz-pebble conglomerate a r e  p resen t  a t  and nea r  the 
base .  Impure  yellow buff o r  light brown sandy dolomite i s  locally p resen t .  
Scat tered outcrops of amygdaloidal and locally pillowed andesite a r e  present  
nea r  the  base  a t  seve ra l  locations.  Smal l  amounts of cher t  occur sporad- 
ica l ly .  Amphibolite s i l l s  a r e  common in some upper p a r t s  of the section.  
These  a r e  bright green, mass ive  t o  weakly schis tose  rocks .  

STRUCTURAL GEOLOGY 

The s t ruc tu re  of the  map-a rea  h a s  not been analyzed but in gen- 
e r a l  the  major  elements,  in both the Archean and Pro te rozo ic  rocks,  have 
northwest to north-northwest t r e n d s .  These t r ends  have many local va r i a -  
tions and in some places  t r ends  normal  to the ma jo r  regional directions 
w e r e  noted. Dips of axial  su r faces  of folds, although commonly s teep a r e  in 
some  a reas ,  par t icular ly  in the  higher mountains, a t  low t o  medium angles.  
A few cliff faces  show recumbent folds with horizontal  axial  su r faces .  Axial 
plunges for the most  p a r t  a r e  a t  low angles o r  horizontal  in many p laces .  
There  a r c  however, many smal le r  folds with steep to ve r t i ca l  plunges. The  
most  prominent fault s t ruc tu res  a r e  marked by extensive zones of mylonite 
south of Tunilik River,  eas t  of George River, and in the white garnet-quartz- 
fe ldspar  gneiss 'anit 18) .  These  zones a r e  wide, in p laces  exceeding a mile 
and possibly up to  2 mi les  wide nea r  Nachvak Fiord,  but the magnitude of the 
movements involved a r e  not known. L e s s  prominent northeast-trending 
cross-faul ts  occur  southwest of Nachvak F io rd .  Many o the r s  of s imi la r  t rend 



a r e  not shown. Between Ungava Bay and Labrador  Sea numerous  smal l  
faults  with a nor thwester ly  s t r ike  a r e  p resen t .  Undoubtedly the faults  a r e  of 
seve ra l  ages  ranging f r o m  Archean t o  P ro te rozo ic  o r  younger. 

Although mos t  of the deformation i s  re la ted t o  the Hudsonian 
Orogeny, the Archean rocks  w e r e  deformed during the Kenoran and the 
Ramah Group probably by a younger deformation.  It i s  not known whether 
the Archean rocks  were  deformed during the Hudsonian Orogeny but a s  the 
unconformity between the Ramah Group and the Archean rocks  i s  folded, the 
Archean rocks  w e r e  re-folded during the  deformation of the Ramah. A few 
age determinations f r o m  the vicinity of Saglek Fiord  suggest that the l a s t  
me tamorph i sm in that par t icular  a r e a  was  about 1 ,  300 m .  y .  ago and 
Stockwell (1 964) assigned th is  t ime to the Elsonian Orogeny. 

ECONOMIC GEOLOGY 

No minera l  occur rences  of economic importance w e r e  located 
during the p resen t  survey.  Extensive r u s t  zones associa ted with the graph- 
i t ic gneisses  (unit 14) locally contain smal l  mass ive  pyr i te  o r  pyrrhot i te  
lenses  a few of which show copper staining.  Assays  of picked mate r i a l  did 
not show m o r e  than t r a c e  amounts of copper  o r  zinc.  The mass ive  sulphide 
bed in  the  Ramah Group repor ted by Coleman (1 921) and Douglas (1 953) a l s o  
shows copper staining in some p laces .  An a s s a y  f r o m  one locali ty showed 
0 . 1  p e r  cent copper.  Although these  re su l t s  a r e  not overly encouraging, the 
a r e a  h a s  not yet been thoroughly prospected.  P r e s e n t  knowledge suggests 
that  the  Labrador  Trough rocks  (units 2 ,3 ,4 ,  and 5), the  a r e a s  underlain by 
the rus ty  graphit ic gneisses  (unit 14), and the Ramah Group offer the bes t  
prospecting opportunit ies.  
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