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GEOLOGICAL AND GEOCHEMICAL REPORT 

HOWRU MINERAL CLAIMS 

INTRODUCTION 

The HOWRU c l a i m  group, c o n s i s t i n g  of  88 cont iguous minera l  c laims, i s  l o c a t e d  , 
i n  the  headwaters o f  S t a r r  Creek a t  approximate ly  61' 35' N  x  132' 05' W. 

The c l i i m s  were s taked du r ing  J u l y  and August o f  1977 when a  reg iona l  

p rospect ing  program resu l  t e d  i n  the  d iscovery  o f  showings and f l o a t  occurrences 

o f  lead-z inc  m i n e r a l i z a t i o n .  Exp lo ra t i on  work on the proper ty ,  which was 

c a r r i e d  o u t  under a  j o i n t  venture agreement between Cyprus Anv i l  M in ing  

Corporat ion and Hudson's Bay O i l  and Gas, cons i s ted  of geochemical sampling 

and geologic  mapping. 

Access t o  the  c l a i m  group i s  poss ib le  o n l y  by h e l i c o p t e r ,  w i t h  the  neares t  

h e l i c o p t e r  base be ing  a t  Ross River ,  approximate ly  32 m i les  t o  the  northwest.  

The summer road up the  Ketza R ive r  V a l l e y  l i e s  3 mi les  west  o f  t h e  p rope r t y  

and would be a  convenient  s tag ing  p o i n t  f rom which t o  move camp gear o r  

supp l ies  i n  t o  t h e  c l a i m  group. A  branch road about 4 m i l es  l o n g  would be 

requ i red  t o  connect the c l a i m  group t o  t h i s  e x i s t i n g  road, should i t  ever  

be needed. 

SUMMARY AND CONCLUSIONS 

Showings and f l o a t  occurrences o f  shale-and sandstone-hosted lead-z inc  

m i n e r a l i z a t i o n  occur  on the  c l a i m  group. These types o f  minera l  i z a t i o n  

t y p i c a l l y  form la rge ,  r e l a t i v e l y  low grade depos i ts  w i i c h  a r e  s u i t a b l e  f o r  

l a r g e  sca le  m in ing  techniques. The e x t e n t  o f  the occurrences on the HOWRU 

CYPRUS AnVlL 



c la ims i s  v i r t u a l l y  unknown a t  t h i s  t ime,  b u t  t he  favourab le  economic 

p o t e n t i a l  o f  t h i s  type  o f  depos i t  makes i t  wor thwh i le  t o  exp lo re  the  c l a i m  

group i n  a  very  thorough manner. 

I n  1977, p r e l i m i n a r y  geo log ic  map'ping a t  a  sca le  o f  1"=13201 was c a r r i e d  

ou t  over  t h e  c l a i m  group and t h e  sur round ing  area, and geochemical sampl ing 

was done on contour  1  i n e s  a t  the  break i n  s lope on the  h i l l s i d e s .  Very 

1  i t t l e  work was done on t h e  showings themselves. More work i s  recommended 

f o r  1978, which would be d i r e c t e d  toward developing t a r g e t s  f o r  diamond 

d r i l l i n g .  This  recommended work w i l l  emphasize more d e t a i l e d  geo log ic  

mapping as t h e  major  technique, w i t h  some minor  geochemical and geophysical  

work. 

GEOCHEMISTRY 

S o i l  and s i l t  samples were taken on and around t h e  HOWRU c la ims on a  semi- 

reconnaissance bas is ,  w i t h  samples spaced 300 t o  400 f e e t  a p a r t  a long contour  

l i n e s  f o l l o w i n g  t h e  break i n  s lope on t h e  h i l l s i d e s .  A  t o t a l  o f  134 samples 

were taken as i n d i c a t e d  i n  F igu re  3. 

Samples were taken below the  "A"  s o i l  hor izon ,  and were a i r  d r i e d  i n  K r a f t  

paper bags. The -80 mesh f r a c t i o n  o f  t he  sample was d iges ted  w i t h  a  n i t r i c -  

p e r c h l o r i c  reagent  and analysed u s i n g  s tandard  atomic abso rp t i on  techniques. 

The n i  t r i c - p e r c h l o r i c  reagent  g ives  a  t o t a l  e x t r a c t i o n  o f  meta ls ,  i n c l u d i n g  

those bound up i n  s i l i c a t e  minera ls .  The a n a l y t i c a l  work was done by Acme 

A n a l y t i c a l  Labo ra to r i es  a t  t h e i r  l a b  i n  Ross River ,  Yukon. 

No at tempt  has been made t o  t r e a t  t h e  r e s u l t s  s t a t i s t i c a l l y ,  s i nce  i t  i s  

v i r t u a l l y  imposs ib le  t o  separate t he  samples i n t o  popu la t ions  f rom un i fo rm 

geologic  environments. As w e l l ,  more samples have been taken f rom t h e  v i c i n i t y  

o f  showings a d  m i n e r a l i z e d  f l o a t ,  so the  satnpl i n g  d e n s i t y  i s  b iased toward 

the  h ighe r  values. I f  t h e  th resho lds  f o r  l e a d  and z i n c  a r e  taken a t  IOOppm 

f o r  l ead  and 200ppm f o r  z i nc ,  which proved t o  be useable t h r e s h o l d  values , 
on the  much more widespread r e g i o n a l  reconnaissance geochemical survey, then a I 

c e r t a i n  anomalous areas a re  c l ' ea r l y  del  i neated. These anomalous areas 
I 
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c o r r e l a t e  w e l l  w i t h  known showings and f l o a t  occurrences o f  m ine ra l i zed  

shale o r  sandstones, as a  comparison o f  F igure  3 w i t h  the  geology map c l e a r l y  

i nd i ca tes .  

GEOLOGY 

The HOWRU cla ims are  under la in  by sedimentary format ions va ry ing  i n  age f rom 

Upper Cambri,an t o  T r i a s s i c .  The l o n g  span o f  geologic  t ime represented by 

these format ions can be broken down i n t o  th ree  per iods i n  which shal low water  

she1 f sediments were deposited, separated by two per iods  i n  which depos i t i on  

cons is ts  o f  pe lag i c  shales deposi ted i n  r e l a t i v e l y  deep water  i n  e u x i n i c  marine 

basins. Volcanic a c t i v i t y  occurs a t  two l e v e l s  w i t h i n  t h i s  s t r a t i g r a p h i c  

co l  umn . 

S t r u c t u r a l l y ,  the  sedimentary p i l e  has been subjected t o  two per iods o f  de for -  

mation, one o f  which e f f e c t e d  o n l y  t he  o l d e s t  rock u n i t  on the  proper ty .  The 

Kechika Formation has been sub jec ted  t o  i s o c l i n a l  f o l d i n g  which has r e s u l t e d  

i n  the fo rmat ion  o f  a  s t rong  a x i a l  p lane cleavage. The Road R ive r  format ion,  

o f  Upper Ordovic ian t o  S i l u r i a n  age, i s  n o t  f o lded  i n  t h i s  manner, so t h i s  

p e r i o d  o f  deformation must have taken p lace d u r i n g  the  Ordovic ian.  A l l  t he  

rock u n i t s  on the  proper ty  have been sub jec ted  t o  a  younger p e r i o d  of  de for -  

mation, cha rac te r i zed  by t h r u s t  f a u l t s  and open f o l d s .  This  younger deformat ion 

presumably took p lace du r ing  the  uppermost T r i a s s i c  o r  l a t e r  i n  t h e  Mesozoic, 

s ince  i t  has i nvo l ved  the  T r i a s s i c  s i l  t s t o n e  format ion.  

A b r i e f  d iscuss ion  o f  the  map u n i t s  on the  HOWRU cla ims fo l l ows  Table 1, which 

summari zed t h e  s t r a t i g r a p h i c  co l  umn present  on the c la ims,  and c o r r e l a t e s  my 

map u n i t s  w i t h  t h e  fo rmat iona l  des ignat ions  used by the  Geological Survey i n  

t h e i r  reg iona l  mapping i n  the P e l l y  Mountains. 

The mapping c a r r i e d  ou t  i n  1977 was done on a  r a t h e r  broad scale,  and the  

age and s t r a t i g r a p h i c  r e l a t i o n s h i p s  o f  some o f  the  rock u n i t s  a re  i n  some 

doubt. I n  p a r t i c u l a r ,  t h ree  problems must be reso lved before  the  geology on 

the  HOWRU can be understood: To s t a r t  w i t h ,  the  age o f  t h e  var ious sha le  bands 





which cross the  p rope r t y  must be determined. The Ordovic ian Road R ive r  

shales resemble very c l o s e l y  the  M iss i ss ipp ian  shales, and the  two may n o t  

have been accura te ly  d i s t i n g u i s h e d  by the  1977 mapping. Secondly, t h e  age 

o f  t he  b u f f  weathering dolomi te -sandstone-s i l  t s t o n e  fo rmat ion  must be de ter -  

mined. I t  i s  t e n t a t i v e l y  c o r r e l a t e d  w i t h  t h e  S i l  urian-Devonian age 

Askin Group, b u t  i t  may be M iss i ss ipp ian  i n  age instead.  T h i r d l y ,  the  

presence and p o s i t i o n  of t h r u s t  f a u l t s  must be pinned down accura te ly .  

Shale bands assumed t o  be d i f f e r e n t  i n  t he  1977 mapping may prove t o  be the  

same bed repeated i n  successive t h r u s t  sheets. These var ious problems can 

be so lved by d e t a i l e d  s t r a t i g r a p h i c  mapping, by i d e n t i f i c a t i o n  of  f o s s i l s ,  

and by l o o k i n g  f o r  sedimentary fea tu res  i n d i c a t i v e  o f  " tops" .  There i s  

s u f f i c i e n t  ou tc rop  on the  p rope r t y  t o  reso l ve  these quest ions,  g iven enough 

t ime f o r  the  d e t a i l e d  mapping needed. But they  a re  n o t  so lved now, and the  

1977 geo log ica l  map a t  1"=1320' sca le  must there fore  be considered an 

approximation. 



TABLE 1 

GEOLOGIC FORMATIONS 

G.S.C. 
Age U n i t  Des igna t ion  D e s c r i p t i o n  

TRIASSIC 8 u l s  c  brownish g rey  s i l  t s t o n e  and 
shale,  s i l t y  l imes tone  

MISSISSIPPIAN 7 Mva 

UPPER DEVONIAN- 6 u DMs 
MISSISSIPPIAN 

SILURIAN- 5 SDd 
DEVONIAN Sdq 

e t c  

ORDOVICIAN- 
SILURIAN 

L a p i l l i  t u f f s  o f  f e l s i c  composi t ion,  
v a r i a b l e  p y r i t e  c o n t e n t  

p y r i t i c ,  v a r i a b l e  s i l i c e o u s  and 
ca lcareous b l a c k  g r a p h i t i c  sha le  

ASKIN GROUP 

Grey massi ve do1 omi t e  
d o l o m i t i c  q u a r t z  sandstone and 
sandy dm 

4 (uDMs) b l a c k  s h a l e  

ASKIN GROUP 

b u f f  t o  orange weather ing  
f i n e  d o l o m i t i c  sandstone t o  s i l t s t o n e ,  
s i l t y  do lom i te  

ROAD RIVER FORMATION 

b1 ack ve ry  g r a p h i t i c ,  
p y r i t i c  sha le  

UNCONFORMITY PERIOD OF DEFORMATION 

KECHIKA FORMATION 

UPPER CAMBRIAN u60s 1 v  b u f f  t o  s i l  v e r y  weather ing,  
TO ORDOVICIAN 1 u60vb l i m y  p h y l l i t e s ,  c h l o r i t e  p h y l l i t e s ,  

u&Ov amygdal o i d a l  v o l  can i  cs , dark  
s l a t e s ,  che r t s ,  and t u f f s  



The Kechika Formation, U n i t  1, cons i s t s  o f  a  mixed assemblage o f  sediments and 

volcanics which now f o r  t he  most p a r t  have been a l t e r e d  t o  p h y l l i t e s  and 

greenstones. Typ ica l  of  t he  fo rmat ion  are  g rea t  thicknesses o f  ca l  careous , 
s i  1  very-weathering, pa le  grey-green phyl  1  i tes.  These p h y l l  i tes  are  the  

metamorphosed equ iva len ts  o f  a r g i l l a c e o u s  1  imestones and 1  imy s i l  ts tones,  and 

represent  deposi ts  l a i d  down on a  carbonate she l f  o f  g rea t  reg iona l  ex ten t .  

Volcanic rocks make up a  very minor p a r t  o f  t h e  Kechika Formation genera l l y ,  

b u t  i n  the v i c i n i t y  o f  t he  HOWRU p roper t y  they  are  abundant. The vo lcan ics  

are in te rmed ia te  t o  bas i c  i n  composit ion, and a re  represented by amygdal o i  dal 

f lows, breccias,  t u f f s ,  and c h l o r i  t i c  p h y l l  i tes  probably de r i ved  f rom tu f faceous 

sediments. No at tempt has been made t o  break the  formation down i n t o  subun i ts  

o f  the  HOWRU c l a i m  group. 

The Kechika Formation i s  i s o c l i n a l l y  fo lded,  and the  younger format ions o v e r l i e  

i t  w i t h  pronounced angular  unconformi ty .  The deformat ion and e ros ion  which 

has e f f e c t e d  the  Kechika must have occurred du r ing  middle Ordovican t ime, s ince  

the  o v e r l y i n g  Road R i v e r  shales have been dated on the  bas is  o f  good g r a p t o l i t e  

f o s s i l s  as be ing  Upper Ordovic ian t o  S i l u r i a n  i n  age. These shales represent  

a  change from carbonate s h e l f  t o  deep bas ina l  cond i t i ons  o f  sedimentat ion.  I n  

the area o f  t he  HOWRU claims they con ta in  abundant p y r i t e  and carbon, i n d i c a t i n g  

depos i t ion  under e u x i n i c  cond i t i ons .  E l  sewhere i n  t he  Pel l y  Mountains, t u r b i  d i t e s  

have been mapped w i t h i n  t h i s  format ion,  which i s  cons i s ten t  w i t h  d e p o s i t i o n  i n  

a  deep marine basin.  Volcanics have a l s o  been mapped w i t h i n  the  Road R ive r  

Formation, i n d i c a t i n g  t h a t  vo l can i c  a c t i v i t y  had p e r s i s t e d  u n t i l  t h i s  t ime. 

No vo lcan ics  were seen w i t h i n  the  fo rmat ion  on the  HOWRU claims. 

Over ly ing  t h e  Road R i v e r  shales w i t h  apparent conformi ty  i s  t he  Askin Group, 

a  sequence o f  sandstones, s i l t s t o n e s ,  and dolomi tes which mark the  r e t u r n  o f  

carbonate she1 f depos i t i ona l  condi t i o n s  again. These s  he1 f depos i ts  t end  t o  

be predominant ly c l a s t i c s  a t  t h e  base, g rad ing  upward i n t o  t h i c k  bedded 

dolomites a t  the  top.  The Askin Group rocks are  massive and competent, and 

have tended t o  move as t h r u s t  b locks  which f r e q u e n t l y  a re  found s t r u c t u r a l l y  

o v e r l y i n g  younger rocks. This  may be the  case on the  HOWRU claims, and the  

shale format ions designated as U n i t s  4 and 6 may be t h r u s t  s l i c e s  o f  t h e  same 
. . 



shale bed. U n i t s  3 and 5 d i f f e r  i n  weathering c o l o u r  and i n  amount o f  c l a s t i c  

ma te r i a l  b u t  c l e a r l y  a re  p a r t  o f  the  same format ion.  F i rm i d e n t i f i c a t i o n  o f  

the i n t e r n a l  s t r a t i g r a p h y  and fac ies r e l a t i o n s h i p s  w i t h i n  t h i s  u n i t  must w a i t  

u n t i l  more d e t a i l e d  mapping has been done. 

The b lack  shales which o v e r l i e  the  Askin Group c l o s e l y  resemble the  Road R iver  

Formation shales i n  p y r i t e  and carbon content .  I n  a d d i t i o n ,  t he  Askin Group 

rocks a r e  o f t e n  found s t r u c t u r a l l y  o v e r l y i n g  these shales due t o  t h r u s t i n g ,  

and when these two f a c t o r s  are compl icated by the  poor ou tc ropp ing  character-  

i s t i c s  o f  b l a c k  shales i n  general,  one has many problems i n  mapping. U n i t  6 

i s  c l e a r l y  M i s s i s s i p p i a n  i n  age a t  the  nor thwest  end o f  the  proper ty ,  where 

i t  i s  in te rbedded w i t h  f e l s i c  l a p i l l  i t u f f s  which a r e  d i s t i n c t i v e  and recog- 

n izab le .  Elsewhere, t he  age of  the  b lack  sha le  beds i s  i n  some doubt and 

U n i t  4 shales cou ld  e a s i l y  be a  t h r u s t  repeat  o f  U n i t  6, as has been discussed 

a1 ready. Bedded p y r i t e  occurs w i t h i n  these shales, and i s  sometimes accompanied 

by base metals,  which may a l so  be syn-sedimentary i n  o r i g i n .  

U n i t  7 i n t e r f i n g e r s  w i t h  and o v e r l i e s  U n i t  6  toward t h e  northwest.  I t  cons i s t s  

o f  f e l s i c ,  p y r i t i c  vo l can i c  breccias.  Great thicknesses o f  these vo l  canics 

occur t o  t h e  west  and t o  t h e  southeast,  b u t  i n  t he  area o f  t h e  HOWRU cla ims 

they t h i n  and wedge out .  These vo lcan ics  are  m ine ra l i zed  elsewhere i n  the  

Pel l y  Mountains, and may prove t o  be the  source o f  t he  metals w i t h i n  the  b lack  

shales on the  HOWRU cla ims.  

Nhere U n i t  7 vo l can i cs  are  absent i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  c l a i m  group 

U n i t  6 grades upward w i t h  i nc reas ing  s i l t  and carbonate con ten t  i n t o  U n i t  8, 

which has been i d e n t i f i e d  by the  G.S.C. as being T r i a s s i c  i n  age. U n i t  8 

t y p i c a l  l y  c o n s i s t s  o f  brownish-grey, r e l a t i v e l y  incompetent s i l  ts tones,  s i l t y  ? 
shales, and grey, t h i n  bedded l imestones. These a r e  t h e  youngest rocks exposed ! 
on the c l a i m  group, and are  the  youngest sediments known t o  occur  w i t h i n  the  

I 

I 
autochthonous sedimentary sequence i n  the  Pel l y  Mountains. They represent  I 

once again a  r e t u r n  t o  sha l low water  marine cond i t i ons  i n  which s i l t s  and I 

I 
b io tu rbated,  1  imy 

t o  a  pa3eo-coas tl 

muds were deposi ted under w e l l  o x i d i z e d  cond i t i ons  c lose  

i ne .  
, , 



MINERAL SHOWINGS 

Three d i s t i n c t i v e l y  d i f f e r e n t  types o f  m i n e r a l i z a t i o n  occur  on the  HOWRU 

property .  Of  l e a s t  importance a re  smal l  veins o f  copper and o f  s p h a l e r i t e  

and galena. These a re  widespread everywhere i n  t h e  Pel l y  Mountains and 

occur a t  3 o r  4 l o c a t i o n s  on t h e  HOWRU c la ims w i t h i n  the  M iss i ss ipp ian  shale 

u n i t .  They w i l l  n o t  be discussed f u r t h e r .  The second type o f  m i n e r a l i z a t i o n  

encountered on the  c l a i m  group i s  galena disseminated i n  qua r t z  sandstones. 

Sandstone-hosted l e a d  deposi ts  a re  unusual b u t  a re  n o t  merely a geo log ica l  

freak: severa l  depos i ts  of  t h i s  type a re  i n  p roduc t i on  i n  Europe. The t h i r d  

type o f  m i n e r a l i z a t i o n  which occurs on the  c l a i m  group i s  sha le  hosted sed i -  

mentary p y r i t e  w i t h  t races  o f  galena and s p h a l e r i t e .  Bedded p y r i t e  i s  

r e l a t i v e l y  common w i t h i n  the  M i s s i s s i p p i a n  shale u n i t ,  b u t  i t  very  r a r e l y  

contains any l e a d  o r  z i n c  values. The presence o f  these t races  o f  base metals,  

i n c l u d i n g  a smal l  l ens  o f  n e a r l y  pure s p h a l e r i  t e ,  may i n d i c a t e  t h e  p r o x i m i t y  

o f  a shale hosted massive su lph ide  deposi t .  The sandstone hosted and sha le  

hosted showings a re  discussed i n  more d e t a i l  i n  the  paragraphs t h a t  f o l l o w .  

A search o f  t he  a v a i l a b l e  1 i t e r a t u r e  revea ls  very few examples o f  sandstone 

hosted l e a d  deposi ts .  Table 2 summarizes the  major c h a r a c t e r i s t i c s  o f  6 known 

occurrences o f  t h i s  type of  m i n e r a l i z a t i o n .  As can be seen, the  depos i ts  

span the t ime range from Archean through a t  l e a s t  t o  t he  T r i a s s i c .  They a re  

c h a r a c t e r i s t i c a l l y  s t ra tabound w i t h i n  s i l t s t o n e s  o r  sandstones, t end  t o  be 

very extensive,  and tend t o  be low grade. T y p i c a l l y  galena i s  the  o n l y  

su lphide minera l  present ,  a1 though very minor  amounts o f  s p h a l e r i  t e  may occur. 

An except ion t o  t h i s  i s  t h e  George Lake deposi t ,  i n  which z i n c  predominates. 

Several depos i ts  o f  t h i s  type a re  be ing  mined i n  France and i n  Scandinavia, 

the l a r g e s t  i n  Scandinavia be ing  L a i s v a l l  i n  Sweden, w i t h  pre-min ing reserves 

o f  40 m i l l i o n  tons grad ing  4.4% lead.  

Various theo r ies  o f  genesis have been proposed: 

1) Gr ip  (1967) proposes t h a t  t h e  Scandinavian examples were formed when 

lead was remobi l  i z e d  from Ordovic ian b lack  shales i n t o  s t r u c t u r a l l y  o v e r l y i n g  

q u a r t z i t e s  o f  Eocambrian t o  Cambrian age. 
. . 



2) Karup-Mol ler and Brummer (1970) feel  t h a t  t he  George Lake sulphides 

were p r e c i p i t a t e d  syngene t i ca l l y  as the hos t  sandstone was be ing  deposited. 

They do n o t  specu la te  on t h e  source o f  t he  lead. 

3 )  Samama (1976) proposes an. e a r l y  d iagene t i c  genesis f o r  t he  French deposits,  

w i t h  l e a d  leached f rom Hercynian uplands be ing  p r e c i p i t a t e d  as an i n t e r n a l  

chemical sediment w i t h i n  the hos t  sands tones between sedimentary cyc les .  

Banerjee and Prakash a l s o  favour  an e a r l y  d iagene t i c  age f o r  t he  sandstone 

l ead  depos i ts  a t  Amjhore, I nd ia ,  as does W i l  l e y  (1970) f o r  t he  occurrence 

i n  Wales. 

So 1  i t t l e  i s  known about t he  HOWRU showings up t o  now t h a t  i t  would be f o o l i s h  

t o  speculate on the  o r i g i n ,  e s p e c i a l l y  s ince  the age o f  t he  h o s t  sandstones 

i s  s t i l l  i n  doubt. I f  the sandstones a re  S i l  uro-Devonian i n  age, then the  

s e t t i n g  would be l i k e  the  Scandinavian deposi ts ,  w i t h  sandstone be ing  

t h r u s t  over  metal  r i c h  M iss i ss ipp ian  shales. I f  t h e  h o s t  rocks a re  

M iss i ss ipp ian  i n  age, then the  s e t t i n g  would more c l o s e l y  resemble the  

I n d i a n  and French deposi ts ,  and may be syngenet ic  o r  e a r l y  d iagene t i c  i n  

o r i g i n .  The s i l v e r - l e a d  r a t i o  i n  the HOWRU m i n e r a l i z a t i o n  i s  t he  same as i n  

the numerous p o l y m e t a l l i c  ve ins r e l a t e d  t o  M i s s i s s i p p i a n  volcanism i n  the  

P e l l y  Mountains; b u t  t h i s  i n  i t s e l f  does n o t  support  e i t h e r  an ep igene t i c  

o r  syngenet ic  genesis, s ince  i n  e i t h e r  case the  M i s s i s s i p p i a n  sha le /vo lcan ic  

format ions a r e  i n v o l v e d  as a  source o f  metals.  

With respec t  t o  t h e  economic v i a b i l i t y  o f  t h i s  t ype  o f  depos i t ,  t he  charac ter -  

i s t i c  l a r g e  s i z e  i s  o f f s e t  by the  low grades. On the  HOWRU most o f  t he  t a l u s  

f l o a t  m a t e r i a l  conta ins  o n l y  about 1% lead, which probab ly  won ' t  be economic 

t o  mine f o r  about a  thousand years.  However, one p iece  o f  f l o a t  assaying 

10.5% l e a d  w i t h  7.6 oz s i l v e r  was found, p r o v i d i n g  hope t h a t  h i g h e r  grade 

sec t ions  do occur.  The good s i l v e r  values add a  g r e a t  deal t o  t he  p o t e n t i a l  

value o f  t he  depos i t ,  s ince  an ounce o f  s i l v e r  i s  rough ly  e q u i v a l e n t  i n  va lue 

t o  0.75% l e a d  a t  c u r r e n t  metal  p r i ces .  I n  o t h e r  words, t h a t  sample w i t h  10.5% 

lead  and 7.6 oz o f  s i l v e r  i s  equ iva len t  i n  va lue t o  m a t e r i a l  con ta in ing  16.2% 

lead. Showings and f l o a t  occurrences o f  the sandstone hosted m i n e r a l i z a t i o n  

have been found a long the  s t r i k e  o f  the  hos t  sandstones f o r  12km, and l e a d  

anomalies occur  a long s t r i k e  i n  bo th  d i r e c t i o n s  beyond tha t ,  so t h e r e  i s  p l e n t y  



of room for  a large deposit. The grade will determine whether i t  has 
economic possibil i  t i e s  o r  i s  jus t  a mineralogical curiosi ty .  



TABLE 2 EXAMPLES OF SANDSTONE LEAD DEPOSITS 

DEPOSIT LOCATION and HOST 
LITERATURE REFERENCE AGE ROCK DIMENSIONS GRADE MINERALOGY 

South Wales. MESOZOIC 
W i l l e y ;  1970 

George Lake, Sask. ARCHEAN 
Karup-Mol ler  and 

Amjhore, I n d i a .  
Baner jee and 
Prakash; 
1975 

East  bo rde r  o f  
Cal i doni  des , 
Scandinav ia .  
Gr ip ;  
1967 

S i  1 vermines 
Depos i t , Cape 
Bre ton  I s 1  and. 

La rgen t i e re ,  
France. 
Samama ; 
1976 

PROTEROZOIC 

EOCAMBRIAN 

t o  

CAMBRIAN 

PENNSYLVANIAN 

TRIASSIC 

mar ine t h i ckness  a few mm t o  very  low 
s i  1 t s  tones 18cm, l a t e r a l  e x t e n t  

unknown. 

b i o t i  t i c  5 m i l l i o n  tons i n  main 3% Zn+Pb 
q u a r t z i t e s  body. I n t e r m i t t e n t l y  

occurs over  l e n g t h  o f  
15 m i l e s .  

sandstones average t h i ckness  81cm, 0.44% Pb+Zn 
s i  1 tsones i n t e r m i t t e n t l y  under1 i e s  average i n  

150 sq km, con t i nuous l y  7 d r i l l  ho les  
u n d e r l i e s  5.21 sq km. Range 0.1 t o  

5.8% Pb+Zn 

GA o n l y  

7 : l  Zn t o  Pb r a t i o  

Pb Zn 
low Ag 

c l ean  q u a r t z  s c a t t e r e d  depos i ts  L a i s v a l l :  4.4% Pb Zn 
a r e n i  t e s  occur  ove r  100 's  o f  km. Pb+Zn 

Larges t  i s  L a i s v a l l  o the rs  6.4% 
w i t h  40 m i l l i o n  tons  and 5.6% 

comb i ned 

t e r r i  genous 6900' x 1000' and open 3 t o  35  Pb Pb o n l y  
sandstones a long  s t r i k e  and downdip. 
w i t h  p l a n t  Average t h i ckness  37 ' .  
d e b r i s  -25 m i l l i o n  tons. 

sands tones severa l  depos i t s  a r e  unknown Pb Zn, Cu 
s c a t t e r e d  over  a l a r g e  
area.  S i ze  o f  i n d i v i d u a l  
depos i t s  i s  n o t  known. 



The second group o f  minera l  showings on t h e  HOWRU occur w i t h i n  the  b lack  

shales o f  Upper Devonian t o  M i s s i s s i p p i a n  age. These shales a re  ext remely 

b lack,  incompetent, and p y r i  t i c ,  and represent  depos i t i on  w i t h i n  a  stagnant,  

e u x i n i c  marine basin.  To the  nor thwest  they i n te r tongue  w i t h  f e l s i c  t u f f  beds 

r e l a t e d  t o  M iss i ss ipp ian  vo l can ic  a c t i v i t y .  P y r i t e  beds w i t h i n  these b lack  

shales con ta in  t races  o f  galena and s p h a l e r i  t e ,  i n c l u d i n g  some remobi l  i z e d  

s i l i c e o u s  m a t e r i a l  assaying 14% combined l e a d  and z i n c  i n  grab samples. The 

shales a r e  so extremely recess ive  and deeply weathered t h a t  i t  i s  almost 

impossib le t o  ga in  any idea of  t he  na tu re  o r  e x t e n t  of  these p y r i t e l b a s e  

metal su lph ide  occurrences. A t  another  l o c a l i t y  on the  c l a i m  group weakly 

copper s t a i n e d  b lack  shales proved t o  con ta in  2.2% copper when a  grab sample 

o f  the  shale was analysed geochemical ly.  S i m i l a r  syngenetic p y r i t e  beds 

w i t h  l e a d  and z i n c  values occur on Iona S i l v e r ' s  "C"  mineral  c laims 6km west 

o f  t h e  showings on HOWRU. 

About t he  o n l y  way t h a t  these p y r i t i c  shales can be t e s t e d  i s  through d r i l l i n g .  

On sur face t h e  shales ou tc rop  a t  o n l y  a  few places,  and where they  do they 

weather i n t o  p i l e s  o f  b lack  soo t  encrus ted  w i t h  i r o n  su l  phates and 1  imoni te.  

De ta i l ed  sur face mapping may succeed i n  u n r a v e l l i n g  the  s t r u c t u r e  so t h a t  the  

shale fo rmat ion  can be d r i l l e d  i n  t h e  most economical way, b u t  no amount o f  

sur face work would succeed i n  exposing f resh  su l  phides. 

PROPOSED EXPLORATION 

The f i r s t  and most impor tan t  requi rement  on the HOWRU cla ims i s  f o r  d e t a i l e d  

geologic  mapping. It i s  suggested t h a t  t h i s  be done over  the e n t i r e  p rope r t y  

a t  a  sca le  o f  1:5,000, us ing  an or thophoto  a t  t h a t  sca le  f o r  c o n t r o l .  I n  

add i t i on ,  w e l l  exposed sec t ions  shou ld  be mapped a t  a  much more d e t a i l e d  scale,  

f o r  example, 1:500, so t h a t  l i t h o l o g i e s  and f a c i e s  changes w i t h i n  impor tan t  

u n i t s  can be detected. This  d e t a i l e d  l i t h o l o g i c a l  mapping w i l l  he lp  t o  reveal  

t he  r e l a t i o n s h i p  o f  t h e  disseminated g l  a  w i t h  the  h o s t  sandstones, and may 4 
prov ide  some c lues  toward de termin ing  the  genesis o f  t h e  deposi t .  I t  mayralso 

p r o v i  de sound s t r a t i  graphic c o n t r o l  , w i t h o u t  which d e t a i  1  ed 1  i thogeochemical 

o r  assay work can n o t  be done i n  t h e  m i n e r a l i z e d  hor izons.  F o s s i l s  may prove 

t o  be impor tan t  i n  d i s t i n g u i s h i n g  t h e  M i s s i s s i p p i a n  from the Ordovic ian shale 



u n i t s  and the  Si lur ian-Devonian carbonate-sandstone format ions from the  

M iss i ss ipp ian  carbonate u n i t s .  

E lect romagnet ic  geophysical methods may be a use fu l  a i d  t o  mapping t h e  b lack  

shale beds beneath the  overburden' i n  the v a l l e y  bottoms. The c o n t r a s t  i n  

c o n d u c t i v i t y  between the  g r a p h i t i c  shales and the  carbonates and sandstones 

should be extreme, so almost any type of E.M. system cou ld  be used f o r  t h i s  

work. E.M. would n o t  be o f  any use f o r  d e t e c t i n g  su lph ide  bands w i t h i n  the  

b lack  sha le  beds, s ince  the method cannot d i s t i n g u i s h  between g raph i te  and 

sulphides.  

Geochemical methods may prov ide  a l i t t l e  more i n f o r m a t i o n  by c a r r y i n g  o u t  

d e t a i l e d  s o i l  sampling surveys over  some o f  t h e  anomalous areas which are  

poo r l y  d e f i n e d  by the 1977 work. Th is  d e t a i l e d  s o i l  sampling can be c a r r i e d  

o u t  on chained compass l i n e s  t i e d  i n t o  the  1:5,000 sca le  orthophoto. 

Li thogeochemical p r o f i l e s  i n  the shales and i n  the  sandstones may a l so  prov ide  

usefu l  data, if good enough s t r a t i  graphic c o n t r o l  can be es tab l ished.  

U l t ima te l y ,  diamond d r i l l i n g  w i l l  have t o  be done t o  t e s t  t h e  base metal 

occurrences i n  the  shales and the sandstones. Only through diamond d r i l l i n g  

can accurate assay data be obtained, and o n l y  d r i l l  i n g  can prov ide  f resh  

unweathered samples of  t he  shale f o r  examinat ion. 

Respec t fu l l y  submitted, 

PETER DEAN. 

May 24, 1976. 
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