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INTRODUCTION 

The Abbey claims were staked by I t s i  J o i n t  Venture (Union Oil Co. of 

Canada Ltd.,  Aquitaine Co. of Canada Ltd., and S t .  Joseph Exploration Ltd.) 

i n  Ju ly ,  1976 t o  p ro tec t  an area underlain by the Road River Formation along 

the extension of the  b e l t  containing the  s t ra t i fo rm,  shale  hosted, Howard Pass 

lead-zinc deposits .  No mineralizat ion has been found on the property but the  

area i s  considered t o  be favourable because the geologic s e t t i n g  i s  apparently 

the  same as t h a t  of known deposits  located f a r t h e r  southeast .  Outcrop i s  

scarce and r e l a t i ve ly  subdued topography combined w i t h  local l y  th ick over- 

burden may have masked any obvious geological response. 
-- 

The area was out l ined and explored on behalf of I t s i  J o i n t  Venture by an 

Archer, Cathro crew led by Grant Abbott under the  d i r e c t  supervision of the  wr i t e r .  

Field work i n  1977 consisted of preliminary geological mapping and prospecting, 

gr id  layout and geochemical surveys and t e s t  EM survey between July 15 and 

August 30. Field personnel consisted of geologists  Grant Abbott and Earl Jensen 

and a s s i s t a n t s  Frank Gish, John Gibson, Mike Maser and Grant Lowey. Par t  of the 

work was performed from a basecamp a t  Wishbone (Wye) Lake, 20 km southeast  while 

the  g r id  geochemical sampling was conducted from two f l y  camps on the  claims. 

PROPERTY, LOCATION AND ACCESS 

The Abbey property cons i s t s  of 216 contiguous claims which form a block 

about 20 km long and 1.5 km wide extending from the  southern margin of Cominco 



Lake a t  L a t i t u d e  62'39' , Longitude 129'52' west-northwestward across t h e  Prevost  

R ive r  a t  L a t i t u d e  62"43', Longi tude 130°08', The claims a re  r e g i s t e r e d  i n  Watson 

Lake Min ing D i s t r i c t  i n  t he  name o f  Archer, Cathro & Associates Ltd.  as fo l l ows :  

CLA I MS TAG NUMBERS EXPIRY DATE 

Abbey 1-200 YA20951-YA21150 13 Ju l y /78  

Abbey 201 -21 6 YA21653-YA21668 5 August/78 

Fixed wing, f l o a t  equipped a i r c r a f t  can be landed on Cominco Lake. Other- 

wise, access i s  o n l y  poss ib le  by h e l i c o p t e r .  The nearest  f l o a t  p lane base i s  

l oca ted  a t  Ross R iver ,  170 km t o  the  southwest. J e f f  Lake, l o c a t e d  65 km t o  

t h e  northwest on t h e  Canol Road, can be used as a f l o a t  p lane base t o  f e r r y  

supp l ies .  G r a ~ e l a i r s t r i p s ~ w h i c h  w i l l  accommodate l i g h t  a i r c r a f t  on wheels, a r e  
-- 

loca ted  a t  MacMil lan Pass on t h e  Canol Road, 70 km t o  t h e  n o r t h  and a t  Howard 

Pass, 30 km t o t h e s o u t h e a s t .  The Nahanni Range Road i n  p resen t l y  being extended 

northwestwards from Tungsten t o  t h i s  s t r i p  and w i l l  be completed du r ing  1978. 

GEOLOGY AND GEOMORPHOLOGY 

The Abbey p rope r t y  i s  s i t u a t e d  a long the  western margin o f  t h e  Selwyn 

Mountains. W i th in  t h e  core o f  t h i s  range, peaks commonly reach e leva t i ons  o f  

g rea te r  than 2000 m and l o c a l l y  g rea te r  than 3000 m. With t h e  except ion  o f  t he  

h igher  peaks, l o c a l  r e l i e f  i s  about 600 t o  700 m o r  l ess  and t e r r a i n  i s  r e l a t i v e l y  

subdued and gent le .  Main v a l l e y s  w i t h i n  the  c e n t r a l  p a r t  o f  t he  range a re  U- 

shaped w i t h  t runcated spurs below e leva t i ons  o f  about 1800 m. Va l leys  i n  low 

areas along t h e  edge o f  t h e  range are  genera l l y  broad and p o o r l y  def ined.  The 



Abbey claims a r e  s i tua ted  below timberline along the  southwest s ide  of a wide 

glacia ted valley. Local r e l i e f  is l e s s  than 200 m. 

The region has been covered by two o r  more continental i ce  shee t s ,  one of 

which reached a minimum elevation of about 2200 m .  Younger, l e s s  extensive 

val ley and a lp ine  g lac ie r s  a l s o  covered much of the  area.  Small g lac ie r s  s t i l l  

occur on some of the  higher peaks, notably the  I t s i  Range and Keele Peak. 

Glacial deposits  i n  the  d i s t r i c t  tend t o  be ra ther  th in  and discontinuous 

i n  the  mountains and a r e  most common on the  f l o o r  of the  main valleys.  Above 

t imberline,  pa r t i cu la r ly  in places where the  e f f ec t s  of younger glacia t ion a r e  

weak o r  a b s e n t , f i s s i l e  rocks such a s  shale  have been severly f r o s t  shat tered in to  

f i n e  felsenmeer and ta lus .  The Abbey property i s  covered by an extensive blanket 
-- 

of f luv ia l  and g lac ia l  t i l l  and outcrop accounts f o r  l e s s  than one per cent of 

the  t o t a l  area.  The thickness of the  t i l l  probably varies sharply from a few 

metres to  several tens of metres depending on bedrock composition and glacia t ion.  

The geology of the property i s  shown a t  a sca le  of 1:12,500 on Figure A-1 

( i n  pocket). Because of the extremely poor exposure, t h i s  mapping i s  based, t o  

some ex ten t ,  on projection and extrapolation of uni ts  and s t ruc tures  from adjacent 

areas  along s t r i k e  t o  the northwest and southwest where exposures a re  r e l a t i ve ly  

good. The Table of Formations on the following page shows the various map uni ts  

i n  t he  v i c in i t y  of the  property. 

The Abbey property i s  s i t ua t ed  along the eastern margin of Selwyn Basin, 

which comprises a varied sequence of c l a s t i c  and carbonate rocks t h a t  range in  

age from Upper Proterozoic through Upper Paleozoic. Carbonate rocks of the  

Cambro-Ordovidian Rabbitkett le Formation a r e  the o ldes t  on the  property. These 

a r e  over la in  by shales and cher t  of the  Ordovician, S i lu r ian  and Devonian 
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TABLE OF FORMATIONS 

RECENT 

141 unconsol idated a1 1 uvi a1 and f l  u v i  a1 t i  11 

CRETACEOUS 

grani t i  c stocks and quar tz- fe l  dspar porphyry di kes , 
most1y quartz monzonite in composition 

UPPER DEVONIAN OR MISSISSIPPIAN 

IMPERIAL FORMATION 

I I s s  I r e s i s t a n t ,  brown weathering cher t  g r i t ,  sandstone, shale  

CANOL FORMATION 

I igh t  bl uish-grey weathering, black sooty cher t ,  cherty 
a r g i l l i t e ,  l i g h t  bluish-grey and loca l ly  rusty-brown weathering, 
dark grey. and black s i  1 t y  sha le ;  cher t  g r i t ,  cher t  pebble 
conglomerate; dark grey bedded b a r i t e  near top of un i t ,  may 
local  ly incl  ude younger cl a s t i  c rocks of the Imperial Formation 

ORDOVICIAN TO MIDDLE DEVONIAN 

ROAD RIVER FORMATION 

r e s i s t a n t ,  orange t o  tan weathering, 'chippy' mudstone, variably 
d o l o m i t i c a n d p y r i t i c s i l t y m u d s t o n e , i r r e g u l a r f l a s e r b e d d i n g  
cha rac t e r i s t i c  

I rsh I dark grey, brown, blue o r  black weathering recessive carbonaceous 
black shale ,  mudstone, cher ty  argi  11 i t e ,  coarse grained black 
limestone, a centra l  s i l i c eous  zone i s  host  t o  the Howard Pass 
zinc-lead deposits  

UPPER CAMBRIAN TO ORDOVICIAN 

RABBITKETTLE FORMAT1 ON 

[u60c1 wavy banded s i  1 t y  1 imestone, r e s i s t a n t ,  1 igh t  grey, ye1 lowish 
o r  brownish grey weathering, th in ly  and i r regu la r ly  bedded 



Road River Formation which are ,  i n  turn,  overlain by shale ,  cherty argi 11 i t e  and 

chert conglomerate of the Can01 Formation. Shale and coarse c l a s t i c  rocks of 

the Imperial Formation form thick sequences in nearby areas. 

Upper Cambrian and Lower .Ordovi ci an 

Rabbi t k e t t l  e Formation 

The oldest rocksin the vicini ty  of the Abbey claims belong to the Upper 

Cambrian and Lower Ordovician Rabbitkettle Formation, which consists mainly of 

a dis t inct ive rock type informally called the "wavy banded" limestone. The wavy 

banded 1 imestone i s  typically 1 ight grey o r  ye1 lowish grey, blocky and resis tant  

weathering. Bedding i s  usually defined by i r regular ly shaped o r  boudin-like 

s t r ings of purer limestone nodules up t o  several centimetres in diameter. 

Although the nodules themselves are  quite i r regular ly shaped, beds as a whole 

are  f a i r l y  continuous and reach thicknesses of several centimetres. In places, 

the wavy banded texture i s  absent and the limestone i s  more massive and 

homogeneous. 

The wavy banded limestone i s  the best exposed of a l l  the sedimentary rocks 

in the vicini ty  of the Abbey claims and i s  therefore an extremely useful marker 

horizon. I t  occurs only along a single bel t  parallel  and adjacent to  the north- 

east  margin of the property. Thicknesses cannot be estimated here b u t  to  the 

southeast, near Howard Pass, equivalent rocks reach thicknesses of 300 m. 

The Rabbitkettle Formation and equivalent s t r a t a  are  widespread within 

most of Nahanni map area and most parts of southeastern Yukon wherever contacts 

have been mapped. These rocks unconformably overl ie  Middle Cambrian and older 

rocks and a re  overlain by Middle Ordovician shales of the Road River Formation 

or  carbonates of the Sunblood Formation. A few widespread foss i l  l oca l i t i e s  

a lso suggest an Upper Cambrian and Lower Ordovician age fo r  these rocks. 



Ordovi ci  an,  Si 1 uri an, Lower and Mi ddl e Devonian 

Road Ri ver Formati on 

Of a l l  the formations i n  the  region, the Road River i s  the most d i f f i c u l t  

t o  map because i t  i s  extremely recessive and s t ruc tu r a l l y  incompetent. Also, 

sub t le  in ternal  changes in  l i thology a r e  common and par t s  of the  formation a r e  

indist inguishable i n  hand specimens and outcrop from the  overlying Can01 

Formation. The Road River Formation ( u n i t  R )  includes both lower (Ral)  and 

upper (Rcm) uni ts .  The lower u n i t  i s  host t o  the  s t r a t i  form zinc-lead mineralization 

on the Canex Placer - U.S. Steel  property a t  Howard Pass, where Morganti has 

ca l led  the Road River Formation the  Howard Pass Formation. 

The dominant l i tho log ies  within un i t  Ral a r e  dark grey, brown, blue o r  

-- 
black weathering, very recess ive ,  variably carbonaceous, calcareous and s i l i ceous  

a r g i l l i t e  o r  mudstone. Thin bedded, dark blue o r  black weathering cher t  i s  a l so  

cha rac t e r i s t i c  of the  u n i t  and forms th ick ,  extensive sequences i n  the  south- 

western par t  of the map area although i t  i s  a minor const i tuent  in most o ther  

areas.  Dark grey and black limestone occurs local ly  in the  central  and eastern 

par t  of Nahanni map area .  

Unit Ral ra re ly  forms outcrop except loca l ly  along stream cuts  o r  when i t  

consis ts  of cher t  and i s  only exposed i n  three  small outcrops on the  Abbey claims. 

The d i s t r i bu t i on  of the  un i t  can only be inferred,  without deta i led study, by the 

presence of the  Rabbitkett le Formation which underlies i t  and uni t  Rcm which 

over l i es  i t .  Both of these bounding uni ts  form good markers because they a re  

d i s t i nc t i ve  and r e l a t i ve ly  more r e s i s t a n t .  

Unit Ral i s  no more than 200 m thick ea s t  of a west-northwest trending l i n e  

extending from Howard Pass through Cominco Lake and the  Abbey claims. Southwest 



o f  t h i s  l i n e ,  t he  u n i t  appears t o  t h i c k e n  a b r u p t l y .  The amount o f  th ickness  

change cannot be determined p r e c i s e l y  because o f  i n tense  i n t e r n a l  deformat ion 

b u t  i s  i n d i c a t e d  by t h e  widespread d i s t r i b u t i o n  o f  t he  u n i t  i n  areas o f  h i g h  

r e l i e f .  Near Summit Lake, f o r  example, t h e  u n i t  i s  probably  g r e a t e r  than 1000 m 

t h i c k .  

The i n t e r n a l  s t r a t i g r a p h y  o f  u n i t  Ral i s  p o o r l y  known. Dark, s i l v e r y  b l u e  

o r  b lack  weather ing rocks comprise most o f  t h e  u n i t  i n  t h e  western p a r t  o f  t h e  

map-area, whereas brown, grey and g e n e r a l l y  l i g h t e r  co loured rocks seem t o  occur  

f a r t h e r  eas t .  S i l v e r y - b l u e  weather ing rocks  occur  ma in ly  i n  the midd le  o r  upper 

p a r t  o f  the  sec t i on .  Colour changes caused by weathering commonly occur  n o t  o n l y  

upon e x t e r i o r  sur faces b u t  a l s o  f o r  up t o  severa l  cent imetres i n t o  t h e  rock.  

-- Close examinat ion o f  t h e  weathered f i n e - g r a i n e d  rocks shows t h a t  they a r e  porous 

and leached. Fresh sur faces can o n l y  be seen i n  p laces such as stream cu ts ,  

where they  a re  i n v a r i a b l y  b lack  o r  dark grey. A s i n g l e  rock  t ype  seen i n  t h e  f r e s h  

and weathered c o n d i t i o n  cou ld  e a s i l y  be mistaken f o r  two d i f f e r e n t  u n i t s .  

The middle p a r t  o f  u n i t  Ral seems t o  be c o n s i s t e n t l y  more che r t y  and 

r e s i s t a n t  than the  remainder a l though c h e r t y  a r g i l l i t e  and c h e r t  a re  a l s o  common 

near t h e  t o p  o f  t he  u n i t .  The c h e r t  i n v a r i a b l y  forms beds about 5 t o  10 cm t h i c k  

r h y t h m i c a l l y  i n t e r l a y e r e d  w i t h  shale and c h e r t y  a r g i l l i t e .  The th ickness o f  t h e  

c e n t r a l  s i l i c e o u s  member v a r i e s  f rom 0  t o  60 cm i n  t he  t h i n n e r  eas tern  p a r t  o f  

t h e  u n i t  b u t  i s  a t  l e a s t  200 o r  300 m i n  t h e  t h i c k e r  western p a r t .  

The t h i c k  western p a r t  o f  t h e  u n i t  Ral i s  non-calcareous whereas t h e  t h i n n e r  

eas tern  p a r t  tends t o  be calcareous. Weathered rocks are  general  l y  non-cal careous, 

however, probably  because t h e  c a l c i t e  has been leached. Thin grey l imestone bands 

up t o  severa l  cent imetres across are  common near t h e  bottom o f  t he  u n i t .  G r a p t o l i t e s  

occur everywhere w i t h i n  u n i t  Ral and a re  i n v a l u a b l e  i n  d i s t i n g u i s h i n g  i t  f rom 

younger rocks. 



Minor beds of dis t inct ive,  coarse-grained, black limestone have been seen 

within the be l t  of Road River Formation tha t  passes through Howard Pass, Anniv 

Zone and Abbey claims. This rock type seems to  form intermittent lenses less  

than one metre thick and i s  characterized by a peculiar fabric  composed of 

radiating aggregates of rod-shaped c a l c i t e ( ? )  crystals  up to  10 m or so long. 

This unique rock, which occurs within the mineralized zone in trenches a t  the 

Anniv Zone, i s  apparently a local phenomenon and may be an indicator of both the 

time horizon and the sedimentary environment in which the mineralization occurs. 

The upper part  of the Road River Formation (uni t  Rcm) consists almost 

en t i re ly  of a d is t inc t ive  rock type that  has been given the informal name "chippy 

mudstone" in th i s  report. Other geologists have referred to i t  as the orange 

mudstone, wispy mudstone or flaggy mudstone. The "chippy mudstone" i s  f a i r l y  

r e s i s t an t ,  tan to orange weathering, f ine  grained and l ight  greenish grey to  

medium grey on fresh surfaces and varies from about 20 to  60 m in thickness. I t  

i s  also hard, si l iceous and variably dolomitic. Pyrite i s  common and takes the 

form of crystals  and nodules u p  to  5 mm across. I n  the southwestern part  of 

the Nahanni map-area, the rocks become more shaley and argillaceous and less  

dolomi t i c .  The term "chippy" refers  to  peculiar and ubiquitous f laser  bedding 

which i s  defined by wispy, discontinuous, darker layers,  generally a centimetre 

or less  in length, that  are  enclosed in a l igh ter  coloured matrix. The wispy 

orientation of the bands are sometimes oriented parallel  to  bedding b u t  elsewhere 

a re  oriented in a more random fashion. The origin of th i s  texture i s  not known, 

b u t  worm burrows were recognized in several l oca l i t i e s  and i t  may be a resu l t  of 

bioturbation. Coarse grained, grey limestone lenses up  to  about a metre across 

a re  also interbedded with the "chippy mudstone", particularly northwest of the 

Abbey claims. 



The "ch ippy  mudstone" i s  p resen t  i n  most areas excep t  f o r  a  few p laces  

south o f  Howard Pass, sou theas t  o f  Wishbone Lake and n o r t h e a s t  o f  t h e  South 

Nahanni R i v e r  where i t  has appa ren t l y  been removed beneath an unconformity.  

The widespread, u n i f o r m  e x t e n t  of  u n i t  Rcm suggests t h a t  i t  i s  w h o l l y  

sedimentary i n  o r i g i n ,  however, i t  has a  v o l c a n i c  o r  t u f f aceous  appearance i n  

p laces .  

The d e p o s i t i o n a l  environment o f  t h e  Road R i v e r  Format ion i s  s p e c u l a t i v e  

a l t hough  i t  must have been s i g n i f i c a n t l y  d i f f e r e n t  f r om t h a t  o f  o l d e r  rocks  i n  

t h e  Howard Pass area. I n  genera l ,  t h e  Road R i v e r  Format ion i s  a  deeper wate r  

f a c i e s  than  bo th  sha l l ow  wa te r  carbonates o f  t h e  same age t h a t  occur  about 80 

t o  100 km t o  t h e  e a s t  and u n d e r l y i n g  R a b b i t k e t t l e  Format ion l imestone.  I t  

-- p robab l y  r ep resen ts  l o c a l  deepening r a t h e r  than  widespread c o n t i n e n t a l  sub- 

s idence, as i n d i c a t e d  by t h e  presence o f  g r a p t o l i t e s  o f  d i f f e r e n t  ages f rom p lace  

t o  p l a c e  a t  t h e  base o f  t he  fo rmat ion ,  t h e  presence o f  a  m id -Ordov ic ian  uncon fo rmi ty  

i n  p a r t s  o f  t h e  Mackenzie Mountains, and t h e  f a c t  t h a t  t h e  f a c i e s - e q u i v a l e n t  

carbonate rocks  t o  t h e  eas t  were p robab ly  depos i t ed  i n  wa te r  o f  comparable depth 

t o  carbonates t h a t  u n d e r l i e  t he  shale.  The abundance o f  carbonaceous m a t e r i a l  

and che r t ,  l a c k  o f  s i g n i f i c a n t  c l a s t i c  d e b r i s  and t h i nness  o f  t h e  u n i t  as a  whole, 

suggests t h a t  sed imenta t ion  r a t e s  were ex t reme ly  s low. The b l a c k  co lou r ,  l a c k  

o f  most m a c r o - f o s s i l s  o t h e r  than  g r a p t o l i t e s ,  and t he  presence of o n l y  smal l  

amounts o f  b l a c k  1  imes tone, i n d i c a t e s  a  s tagnant  e u x i n i c  e n v i  ronment t h a t  was 

p a r t i c u l a r l y  un favourab le  t o  l i f e .  These types o f  rocks  a r e  a l s o  cons idered t o  

be i n d i c a t i v e  o f  ve ry  deep wa te r  b u t  p r e c i s e  depths cannot be determined. Other 

f a c t o r s  wh ich  p o s s i b l y  i n f l u e n c e d  t h e  d e p o s i t i o n a l  env i ronment  a re :  r e s t r i c t e d  

c i r c u l a t i o n  o f  sea water ,  c l i m a t i c  c o n d i t i o n s  and low r a t e  o f  c l a s t i c  

sed imenta t ion .  



The c e n t r a l  p a r t  o f  Selwyn Basin i s  u n d e r l a i n  by enormous th icknesses  of  

c h e r t ,  which a r e  a t  l e a s t  p a r t i a l l y  e q u i v a l e n t  t o  t h e  Road R i v e r  shale.  Th is  

t ype  o f  r o c k  i s  u s u a l l y  depos i t ed  i n  ex t reme ly  deep wate r  and t h e  l a c k  o f  

assoc ia ted  l imes tone  suggests t h a t  i t  was t o o  deep f o r  carbonate s t a b i l i t y .  

The t r a n s i t i o n  t o  t h e  t h i c k  c h e r t  sequence seems t o  occur  i n  t h e  v i c i n i t y  o f  

Summit Lake, which suggests t h a t  t he  shales i n  t h e  v i c i n i t y  o f  Howard Pass were 

depos i t ed  i n  r e 1  a t i v e l y  deep water .  

M i  dd l  e  and/or  Upper Devonian 

Canol Format ion 

The Canol Format ion ( u n i t  Cs) o v e r l i e s  t h e  Road R i v e r  Format ion. The u n i t  

-- i s  c h a r a c t e r i s t i c a l l y  l i g h t  grey, b l o c k y  weather ing  and t a l u s - f o r m i n g  a l though i t  

l o c a l l y  weathers r u s t y  brown as w e l l .  The main r o c k  types  a r e  b l a c k  "soo ty "  

c h e r t ,  "soo ty "  c h e r t y  a r g i l l i t e ,  b l u i s h  g rey  s i l t y  sha le ,  dark  g rey  c h e r t  g r i t  

and pebble conglomerate. Bedded b a r i t e  i s  a  d i s t i n c t i v e ,  though minor ,  component. 

I s o l a t e d  exposures o f  Canol c h e r t ,  c h e r t y  a r g i l l i t e  o r  sha le  t h a t  l a c k  

d i s t i n c t i v e ,  u n d e r l y i n g  li t h o l o g i e s  a r e  a lmost  imposs ib l e  t o  d i s t i n g u i s h  f rom 

s i m i l a r  rocks  i n  t h e  Road R i v e r  Format ion. Coarse c l a s t i c  p a r t s  o f  t he  u n i t  are,  

i n  t u r n ,  d i f f i c u l t  t o  d i s t i n g u i s h  f rom t h e  same r o c k  types  w i t h i n  t h e  I m p e r i a l  

Format ion un less  they  a r e  assoc ia ted  w i t h  b l u e  weather ing,  soo t y  rocks  o r  b a r i t e .  

However, c l a s t i c  rocks  o f  t h e  Canol Format ion g e n e r a l l y  have a  b l a c k  "soo ty "  m a t r i x ,  

and t h e  coarse component u s u a l l y  c o n s i s t s  e n t i r e l y  o f  subangular  c h e r t  g r a i n s  l e s s  

than about  2 cm across. . U n l i k e  t h e  conglomerates o f  t h e  I m p e r i a l  Format ion, which 

form sequences hundreds o f  metres t h i c k ,  those  i n  t h e  Canol Format ion appear t o  

f o rm  massive beds l e s s  than  a  few tens o f  metres t h i c k .  



In one l oca l i t y  13 km e a s t  of Cominco Lake, a medium grey limestone band 

u p  to  several metres thick occurs in  a s t r uc tu r a l l y  complex area adjacent t o  both 

g r a p t o l i t i c  shale  and younger sha le ,  s i l t s t o n e  and cher t  of the  Canol Formation. 

The 1 imestone contains cr inoids  wi t h  double axial  canals ("two hole cr inoids")  

t h a t  occur only within Middle Devonian rocks. The limestone i s  t en ta t ive ly  

included w i t h i n  the  Canol Formation because s imi la r  limestone occurs a t  the base 

of t h i s  uni t  i n  the  IlacMillan Pass area and because regional evidence indicates  

t ha t  t h i s  corre la t ion i s  the  most probable. 

The Canol Formation var ies  g rea t ly  i n  both thickness and internal  s t ra t igraphy.  

The cherty argi l laceous  rocks apparently occur a t  any posit ion within the  u n i t  and 

are  interbedded with cher t  g r i t  and sandstone. The coarser grained conglomerate 

seems to  occur f a i r l y  high in  the sect ion and forms only one main bed a t  any one 

l oca l i t y .  Whether t h i s  i s  a continuous bed o r  a s e r i e s  of separate  lenses i s  not 

known. Southwest of Summit Lake, coarse c l a s t i c  rocks a re  apparently completely 

absent and the  e n t i r e  un i t  consis ts  of black cher t  and cherty a r g i l l i t e  w i t h  a 

thickness of more than 300 m y  much th icker  than elsewhere. Extensive areas f a r t he r  

to  the  northwest a r e  a l so  underlain by s imi la r  cher t  sequences but there  i t  cannot 

be det 

a few 

argi  11 

ermined i f  they belong t o  the  Canol o r  Road River Formations. 

Bedded b a r i t e  i s  an invaluable marker horizon t ha t  invariably occurs within 

metres of the top of the uni t  and i s  bounded by blue weathering, black cherty 

i t e .  The b a r i t e  i s  r e s i s t a n t ,  well bedded, dark grey, local ly  rus ty  

weathering and var ies  from a few centimetres o r  l e s s  t o  more than 5 m th ick.  

Locally, b a r i t e  nodules or  blebs u p  t o  1 cm across a lso  occur in  t h i s  horizon 

w i t h i n  cherty a r g i l l i t e .  This form of b a r i t e  may occur a t  the  same s t ra t ig raph ic  

position as the bedded ba r i t e .  Bari te a l so  forms coarsely c ry s t a l l i ne  veins 



within black, cherty a r g i l l i t e  and in th i s  form i s  epigenetic in origin.  No 

evidence has been seen to  suggest tha t  more than one major period of bar i te  

sedimentation occurred in th i s  d i s t r i c t .  

Bedded bari te  occurs in two loca l i t i e s  in the western end of the Abbey claims. 

In both places, the bar i te  i s  about 2 m thick b u t  occurs in isolated outcrops and 

cannot be traced fo r  any distance. 

An assay of 2.5% Zn was obtained from a rusty-weathering zone of ca l c i t e  

veins within the bedded bar i te  occurrence situated on the southwest s ide of the 

Abbey claims. Sulphides were not seen in the veins and the zone i s  probably 

occurring e i ther  as disseminated pale-coloured sphaler i te  or as hydrozincite. 

The Canol Formation commonly produces rusty f e r r i c re t e  gossans, even in 

areas where there i s  no outcrop. The gossans are not as large and extensive as 

those which occur north of the Canol Road. 

Upper Devonian(?), Mississippian and Younger(?) 

Imperial Formation 

In th i s  report, the name Imperial Formation i s  loosely applied to the thick 

and variable group of c l a s t i c  rocks in the map-area tha t  are  younger than the Canol 

Formation. This assemblage i s  characterized by i t s  rusty brown, tan and greenish 

brown weathering colour, re la t ive ly  res i s tan t  nature and great thickness and 

c l a s t i c  composi tion (except for  minor cher t )  with s i l  t - s ize  or larger  c l a s t s .  

The greater part  of the Imperial Formation within the area bounded by the Abbey 

claims, Howard Pass and 'the South Nahanni River i s  made up  mainly of thick bedded 

to massive sandstone, g r i t ,  pebble and, local ly ,  cobble conglomerate, which are  

interbedded with lesser  amounts of thinly laminated "pinstripe" shale. The 



dominant rock type varies in places from shale t o  coarser grained rocks, apparently 

due to  abrupt la teral  facies changes. The unit i s  commonly more than 700 m thick 

and probably much greater in places. 

In the vicini ty  of the Abbey claims, thin bedded, a1 ternately brown and grey 

weathering s i l t y  limestone and thinly laminated, l igh t  olive green shale and s i l t -  

stone have been included with unit Iss  b u t  have not been seen elsewhere. The 

limestone may be as much as 150 m thick and commonly contains s i l t s tone  and lime- 

stone c l a s t s  up to 20 cm across which appear to  be intraformational. In the same 

area,  unit  Iss  also includes brown weathering res i s tan t  grey shale,  sandstone and 

g r i t  which are  more typical of the Imperial Formation. Stratigraphic relat ions 

between these various rock types are  uncertain and will only be resolved with more 

detailed mapping. 

Cretaceous 

Mid-Cretaceous grani t ic  rocks of intermediate composition form batholiths 

and plutons throughout the Selwyn Basin. In general, these rocks are res i s tan t  t o  

weathering and make u p  many of the higher mountains. The grani t ic  rocks cut 

regional structures b u t  commonly produce local domes or  arches within enclosing 

rocks. Penetrative schistose fabrics  a re  also common within metamorphosed rocks 

near the granites.  

Near the Abbey claims, a small pluton underlies M t .  Prevost and numerous 

small dikes and plugs are  located immediately northwest of the claims. Hornfels 

i s  extensive in both areas. 
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STRUCTURE 

The s t r u c t u r a l  geology i n  t h e  v i c i n i t y  o f  t h e  Abbey c la ims  appears t o  be 

s imp le  and i s  dominated by a  sou thwes te r l y  d i p p i n g  sequence o f  rocks  t h a t  s t r i k e  

p a r a l l e l  t o  t h e  c l a i m  b lock .  W i t h i n  t h i s  sequence, t h e  c o n t a c t  between t h e  

R a b b i t k e t t l e  Format ion and t h e  o v e r l y i n g  Road R i v e r  Format ion marks t h e  no r theas t  

boundary o f  t h e  c la ims .  Nor theas t  o f  t h i s  sequence, a  ma jo r  wes t -nor thwes te r l y -  

t r e n d i n g  f a u l t  jux taposes t h e  Rabbi t k e t t l e  Format ion a g a i n s t  Devono-Mississippian 

c l a s t i c  rocks  o f  t h e  I m p e r i a l  Format ion. West o f  t h e  sequence, t h e r e  i s  v i r t u a l l y  

no ou t c rop  and t h e  s t r u c u t r e  can o n l y  be i n f e r r e d  f r om t h a t  seen w i t h i n  t h e  area 

southwest of  Cominco Lake where rocks  a r e  r e l a t i v e l y  w e l l  exposed (see F igu re  A-1 ) .  
-- 

I n  t h i s  area, t h e  predominant s t r u c t u r e s  a r e  a  s e r i e s  o f  broad, open f o l d s .  The 

sequence o f  s t r a t a  which u n d e r l i e  t h e  Abbey c l a i m s f o r m t h e  l i m b  o f  t h e  nor theas te rn -  

most s y n c l i n e .  The southwesternmost p a r t  o f  t h e  area i s  u n d e r l a i n  by a  t h i c k  

sequence o f  c h e r t  and c h e r t y  a r g i l l  i t e  o f  t h e  Road R i v e r  Format ion i n  which 1  arge 

s c a l e  f o l d s  cannot be def ined.  I t  i s  p robab le  t h a t  t h e  broad, open f o l d s  con t inue  

nor thwes tward  a long  t h e  southwestern marg in  o f  t h e  Abbey c la ims .  

The o n l y  o t h e r  ma jo r  s t r u c t u r a l  f e a t u r e s  on t h e  Abbey c la ims  a re  two probable 

f a u l t s .  One a t  t h e  nor thwes te rn  most end o f  t h e  c l a i m  group t r ends  wes t -nor thwes te r l y  

and jux taposes  Road R i v e r  a r g i l l i t e  a g a i n s t  Can01 shale.  The o t h e r  f a u l t ,  l o c a t e d  

nea r  t h e  eas te rn  end o f  t h e  c l a i m  b lock ,  t r e n d s  n o r t h e r l y  and shows apparent 

r i g h t  l a t e r a l  d isp lacement  o f  about 1  km. 

Smal le r  s c a l e  s t r u c t u r e s  i n c l u d e  s t e e p l y  d i p p i n g  p e n e t r a t i v e  cleavage which 

i s  a x i a l  p l a n a r  t o  l a r g e  s c a l e  f o l d s .  Small s c a l e ,  upr igh t . ,  i s o c l i n a l  f o l d s  w i t h  

o r i e n t a t i o n  p a r a l l e l  t o  l a r g e r  s c a l e  f o l d s  a r e  common i n  t h e  l e s s  competent shales.  
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GEOCHEMISTRY 

I n t r o a u c t i o n  

The geochemical su rvey  o f  t h e  Abbey c la ims  i n c l u d e d  a n a l y s i s  o f  1570 s o i l  

samples and 100 s i l t s  f o r  lead ,  z i n c  and copper and 43 s t ream wa te r  samples f o r  

pH, Zn and SO4 The s o i l  and s i l t  assays a r e  p l o t t e d  on F igu res  A - 2  (copper) ,  

A-3 ( lead),  and A-4 ( z i n c ) .  Water analyses a r e  p l o t t e d  on F i g u r e  A-1 . 

A n a l y t i c a l  Procedures 

The analyses were performed a t  Chemex Labs L td . ,  No r th  Vancouver, B.C. 

Standard procedure f o r  each s o i l  and s i l t  sample cons i s ted  o f  sc reen ing  t o  minus 

80 mesh screen s i z e ,  d i g e s t i o n  i n  n i t r i c - p e r c h l o r i c  a c i d  and a n a l y s i s  f o r  copper, 

l e a d  and z i n c  by a tomic  abso rp t i on  spect rometry .  

The a n a l y t i c a l  procedure used on t h e  wate r  samples i n  1977 was as f o l l o w s .  

Fo l l ow ing  pH measurement i n  t h e  f i e l d  and shipment t o  t h e  l a b  by a i r  f r e i g h t ,  

t h e  samples were c a r e f u l l y  vacuum f i l t e r e d  th rough Watman GF/c 0.45 mic ron  g lass -  

f i b r e  paper. The f i l t r a t e  was r e t u r n e d  t o  t h e  o r i g i n a l  b o t t l e  and was re ta i ned ,  

a long  w i t h  t h e  f i l t e r e d  res idue ,  f o r  p o s s i b l e  f u t u r e  a n a l y s i s .  An a l i q u o t  o f  t h e  

f i l t r a t e  was then assayed f o r  SO4 con ten t ,  a d j u s t e d  t o  a  pH o f  2.5 t o  3.0 w i t h  

t h e  a d d i t i o n  o f  3M HN03 and analyzed f o r  z i n c  us ing  t h e  APDC/MIBK method, i n  

which t h e  element was che la ted  o r  complexed w i t h  ammonia p y r r o l i d i n e  d i t h i o -  

carbamate (APDC) and e x t r a c t e d  i n t o  t h e  o r g a n i c  s o l  ven t  methy i s o b u t y l  ketone 

(MIBK) . A f t e r  t h e  o rgan i c  and aqueous phases separated, t h e  meta l  c o n t e n t  of t h e  

MIBK f r a c t i o n  was determined by AAS. 



Survey Cont ro l  

S o i l  samples were c o l l e c t e d  a t  50 m i n t e r v a l s  on l i n e s  1600 t o  2200 m l ong  

t h a t  were spaced a t  400 m i n t e r v a l s  across t h e  t r e n d  o f  t h e  Road R i v e r  Format ion. 

Numerous smal l  streams d r a i n  t h e  p r o p e r t y  and s i l t  samples were taken  wherever 

p o s s i b l e  th roughout  t h e  f u l l  18.4 km l e n g t h  of t h e  p rope r t y .  Survey c o n t r o l  was 

p rov ided  by cha in i ng  and p i c k e t i n g  t h e  f ou r  c l a i m  l o c a t i o n  l i n e s  a t  100 m  i n t e r v a l s .  

These were des igna ted  Base l ines  A,B,C, and D. The two p r i n c i p a l  base l ines ,  A  and 

B, were t i e d  t o g e t h e r  by chained and p i c k e t e d  t i e - l i n e s  a t  i n t e r v a l s  o f  2  km. 

The base l i nes  were w e l l  f l a g g e d  and b lazed  b u t  n o t  cu t .  The sample l i n e s  were 

e s t a b l i s h e d  w i t h  compass and h i p - c h a i n  and were f l agged  a t  each sample s i t e .  S o i l  

samples were dug w i t h  a  mat tock  grub-hoe and were c o l l e c t e d  f r om t h e  B  h o r i z o n  

-- 
where p o s s i b l e .  T h i s  was n o t  always p o s s i b l e  i n  t h e  many swampy p o r t i o n s o f t h e  

p r o p e r t y  and i n  those  s i t u a t i o n s  an o r g a n i c - r i c h  sample was taken. The p o r t i o n s  

o f  t h e  p r o p e r t y  where samples were o r g a n i c  a r e  i d e n t i f i e d  on F i g u r e  A-2. 

Approx imate ly  35% o f  t h e  s o i l  samples c o l l e c t e d  on t h e  Abbey g r i d  were o rgan i c  

and these  were most abundant a t  t h e  sou theas t  end. 

S o i l  and S i l t  Resu l t s  

The g r i d  sampl ing f a i l e d  t o  show any s i g n i f i c a n t  anomalies i n  l e a d  o r  copper 

a l though seve ra l  z i n c  anomal ies were o u t l i n e d  i n  those  p o r t i o n s  o f  t h e  p r o p e r t y  

u n d e r l a i n  by Road R i v e r  and/or  Canol shale.  The f o l l o w i n g  assay response was 

ob ta ined  ( i n  ppm): 
Weakly Anomal ous 

Copper 

Lead 

Z i n c  700 701 - 1400 



Zinc i s  the  only metal i n  which strongly anomalous values (up t o  g rea te r  

than 4000 ppm) were obtained and these show a tendency t o  be concentrated i n  

lower areas ,  suggesting hydromorphi c concentration (Figure A-4). S i l t  assays 

a re  usually much higher than nearby s o i l  assays. The best  response i s  located 

8 t o  12 claim lengths from the northwest end of the property along the  south s i de  

of the Abbey River and about 2500 m from the small in t rus ion on M t .  Prevost. 

The anomaly consis ts  of var iable  assays of up to  4000 ppm Zn within an area about 

1200 m long and 400 m wide. They a r e  accompanied by background lead and copper 

values. The anomaly occurs below a s teep h i l l ,  downstream from anomalous s i l t  

assays t ha t  a r e  apparently derived from an area with low s o i l  background t h a t  

l i e s  c loser  t o  t he  in t rus ive  contact. Minor amounts of sulphide were found by 

Dynasty Exploration in 1973 on the  south s ide  of the  stock and the  anomaly could 

be derived from the  weathering of s imi la r  mineralization o r  by hydromorphic 

accumulation of zinc derived from a high background shale  horizon. 

The copper map (Figure A-2) displays e r r a t i c  weakly anomalous values, a few 

of which a re  associated w i t h  the  main z inc  anomaly. Copper shows no pa r t i cu l a r  

a f f i n i t y  with low ground b u t  i s ,  as previously mentioned, higher near the in t rus ion.  

Only 16 samples i n  the e n t i r e  survey exceeded 36 ppm lead (Figure A-3). 

These a r e  e r r a t i c a l l y  d i s t r ibu ted  throughout the  g r id  but c l u s t e r  s l i g h t l y  near 

the in t rus ion.  The low lead response could be an indicat ion t h a t  no mineralization 

i s  present near surface o r  t h a t  a combination of overburden, vegetation and topo- 

graphic conditions i s  preventing the s o i l  sampling technique from being e f f ec t i ve .  

Water Sampl i ng Results 

Regional o r ien ta t ion  surveys conducted by IJV i n  1976 and 1977 have shown 

t h a t  water i s  the  only sampling medium t h a t  gives a strong Zn con t ras t  from the  



Canol Formation. Although r o u t i n e  l e a d  a n a l y s i s  o f  bo th  water samples and f i l t e r  

res idue  w i l l  de tec t  t he  r a r e  stream t h a t  i s  c a r r y i n g  d isso lved  l ead  (e.g. 35 ppb 

Pb d r a i n i n g  the  Tom depos i t ) ,  l e a d  anomalies can be detected more economical ly  by 

sampl ing stream sediment ( s i l t ) .  Th i s  does n o t  h o l d  t r u e  f o r  z inc ,  which i s  so 

s o l u b l e  a t  low pH l e v e l s  t h a t  i t  w i l l  n o t  show up i n  s i l t  i n  anomalous q u a n t i t i e s  

f o r  a  cons iderab le  d is tance downstream. Although the re  i s  s t i l l  much t o  be 

l ea rned  about t h e  i n t e r p r e t a t i o n  o f  t h e  data,  a  combinat ion o f  water  t e s t i n g  f o r  

pH, SO4 and Zn and s i l t  sampling f o r  Pb appears t o  p rov ide  the  bes t  approach 

p o s s i b l e  w i t h  e x i s t i n g  technology f o r  d e t e c t i n g  t h e  presence o f  bur ied,  o x i d i z i n g  

su lph ide  concentrat ions.  I n t e r p r e t a t i o n  i s  hampered by i n s u f f i c i e n t  case h i s t o r y  

data on t h e  r e l a t i v e  importance o f  t h e  var ious  water parameters (e.g. SO4 vs pH) 

and t h e  f a c t o r s  t h a t  i n h i b i t  water response f rom some u n i t s ,  such as t h e  Road 

R i v e r  a r g i l l i t e .  This  data w i l l  o n l y  become a v a i l a b l e  when more water anomalies 

have been d r i l l e d  and when more whole r o c k  analyses are  completed on the  sha le  u n i t s  

Water sampling i s  l o c a l l y  use fu l  on the  Abbey c la ims because many o f  t h e  

streams d r a i n i n g  the  p rope r t y  o r i g i n a t e  as spr ings  o r  seeps d r a i n i n g  the  Canol 

Formation. However, water  sampling i s  p robab ly  o f  l i t t l e  va lue i n  e x p l o r i n g  t h e  

Road R ive r  Formati on. 

Water sample r e s u l t s  a r e  p l o t t e d  on F igu re  A-1. No anomalous pH values were 

ob ta ined  and the  o n l y  samples anomalous i n  bo th  Zn and SO4 were ob ta ined f rom two 

prominent  l i m o n i t e  gossans l o c a t e d  w i t h i n  t h e  s o i l  anomaly descr ibed p r e v i o u s l y .  

They re tu rned  210 and 2100 ppb Zn and 800 and 140 ppm SO4, respec t i ve l y ,  w i t h  pH 

o f  about 6.2. Nearby water  samples, severa l  o f  which dra ined an unminera l ized,  

t h i c k  b a r i t e  zone i n  Canol shale,  a l l  assayed l e s s  than 50 ppb Zn and 35 ppm 

SO4. w i t h  pH between 6.2 and 7.2. 



SUMMARY AND CONCLUSIONS 

The Abbey c la ims were staked as p a r t  o f  a  two y e a r  program o f  reg iona l  

e x p l o r a t i o n  by I t s i  J o i n t  Venture t o  e x p l o r e  f o r  shale-hosted s t r a t i f o r m  

m i n e r a l i z a t i o n  i n  t h e  Selwyn Basin o f  Yukon and N.W.T. Heavy emphasis was g iven  

t o  r e g i o n a l  s t r a t i g r a p h i c  mapping and t o  i d e n t i f y i n g  and t r a c i n g  the  var ious  

1  i t h o l o g i c a l  u n i t s  i n  t h e  p r o j e c t  area, d i s t i n g u i s h i n g  f a c i e s  r e l a t i o n s h i p s  i n  

t h e  favou rab le  Road R ive r  Formation and mapping t h e  f a c i e s  and s t r u c t u r a l  f a c t o r s  

i n  t h e  o l d e r  rocks  t h a t  may have i n f l uenced  t h e  l o c a l i z a t i o n  o f  m i n e r a l i z a t i o n .  

The f o l l o w i n g  observa t ions  and conc lus ions  o f  t h e  r e g i o n a l  program l e d  t o  t he  

s t a k i n g  o f  t h e  Abbey c la ims.  

-- 
( 1  ) The m ine ra l  i z e d  p o r t i o n s  o f  t h e  Road R i v e r  Format ion a r e  i n d i s t i n g u i s h a b l e  

from ad jacen t  unminera l i zed  p o r t i o n s  except  f o r  t h e i r  l e a d  and z i n c  content .  A l l  

known p o t e n t i a l l y  economic l ead -z inc  depos i t s  occur  w i t h i n  a  narrow west -nor thwester ly  

t r e n d i n g  b e l t  c a l l e d  the  Howard Pass B e l t  i n  t h i s  r e p o r t .  The b e l t  i s  remarkably 

s i m i l a r  i n  s t r u c t u r a l  and s t r a t i g r a p h i c  s t y l e  throughout  i t s  l eng th .  The main 

area o f  low r e l i e f  i n  which t h e  Raad R i v e r  a r g i l l  i t e  appears t o  reach sur face  was 

staked as t h e  Abbey group. 

( 2 )  The Road R i v e r  Formation c o n s i s t s  o f  a  lower  a r g i l l i t e  u n i t  and a  d i s t i n c t i v e  

upper u n i t ,  i n f o r m a l l y  named "ch ippy"  mudstone. The a r g i  1  li t e  u n i t  i s  extremely 

recess i ve  and i t s  presence i s  u s u a l l y  o n l y  i n f e r r e d  by t h e  presence o f  the  enclos ing,  

more r e s i s t a n t  u n i t s .  

( 3 )  The a r g i l l i t e  u n i t ,  which i s  h o s t  t o  t h e  Howard Pass m i n e r a l i z a t i o n ,  i s  no 

more than 200 m  t h i c k  no r theas t  o f  t h e  Howard Pass B e l t  b u t  t h i ckens  ab rup t l y  t o  

t h e  southwest, where i t  undergoes a  f a c i e s  change t o  c h e r t  and non-calcareous 



a r g i l l i t e .  This th ickness change more o r  less  co inc ides  w i t h  the  f a c i e s  

from carbonate t o  shale i n  t h e  under ly ing  Lower Cambrian rocks.  

The Abbey proper ty  was prospected and g r i d  s o i l  sampled w i t h  negat 

G l a c i a l  cover i s  ex tens ive  and t h i c k  i n  places however and i t  i s  poss ib l  

geochemistry i s  n o t  e f f e c t i v e  i n  t h i s  environment. 

change 

i v e  r e s u l t s .  

e  t h a t  

I n  1977, a t e s t  EM survey was conducted by Grant Hendrickson o f  Aqu i ta ine  

over  Canex P lace r ' s  Anniv deposi t .  This survey u t i l i z e d  a f i v e  frequency Maxrnin 

11, which i s  a h o r i z o n t a l  coplanar loop ins t rument  operated i n  t he  m e t r i c  mode. 

The method proved t o  be a very use fu l  mapping t o o l  a l though i t  cou ld  n o t  d i f f e r e n t i a t e  

between the  response f rom sulphides and g r a p h i t i c  shale. The r e s u l t s  o f  t h i s  survey 

w i t h  p r o f i l e s  o f  t he  t e s t  l i n e s  are  conta ined i n  a separate r e p o r t  by Hendrickson 

-- dated October, 1977. 

Recomenda ti ons 

Continued e x p l o r a t i o n  o f  the  Abbey group i s  warranted. I n i t i a l l y ,  a  more 

p rec i se  d e f i n i t i o n  o f  t he  d i s t r i b u t i o n  o f  t he  Road R ive r  Formation i s  requ i red .  

This  cou ld  probably be done us ing both barium ana lys i s  o f  t he  1977 s o i l  and s i l t  

samples and a maximum-type EM survey. 

Respect fu l  l y  submitted, 

ARCHER, CATHRO & ASSOCIATES LTD. 
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