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I. SUMMARY 

Tne 1980 exploration program was divided i n t o  two projects :  

(i) the  de ta i led  p ro j ec t  which concentrated on are'as of 'mown 
mineralization; - 

(ii) the  reconnaissance p ro j ec t  which evaluated the  extensive 
Norcen land holdings i n  the  surrounding area.  

The de ta i led  explorat ion included geological mapping, geochemical 
surveying, geophysical surveying, trenching, and dianond d r i l l i n g .  Seven 
d i m n d  d r i l l  holes  t o t a l l i n g  530.03 metres (1739 f e e t )  were ca-npleted between 
Ju ly  19th and August 8, 1980. 

The reconnaissance program included geocherr,ical surveying, geological  
mapping a d  prospecting. Work was completed between May 15th and Ju ly  31, 
1980. A total of 1,084 soil  samples were col lected and analyzed f o r  lead,  
zinc, copper, s i l v e r ,  i r on  and manganese. Mapping and prospecting was carr ied 
ou t  i n  the v i c i n i t y  of t he  gridded a rea  and within a reas  of anmalous 
geochemical values. Most geochemically anomalous areas were found t o  be 
coincident with a x i a l  plane t r aces  of major fo lds  which have acted t o  loca l ize  
mineralization.  No mineral izat ion of economic s ignif icance gas discovered. 



1. History 

Mining explorat ion i n  t he  Crystal Creek area da t e s  back t o  t h e  l a t e  19th  
century. Showings were f i r s t  reported i n  t he  Crysta l  and Vermont va l leys .  
The l a t t e r  developed i n t o  a depos i t  (Ruth V e m n t  Nins) ard has  Seen 
s p r a t i c a l l y  prcduced s ince  1898. 

t 

The showings on t he  north s i d e  of Crysta l  Creek were f i r s t  reported i n  
1890. These and o t h e r  showings were located and staked by Mr. R. Renn i n  
1965. The property was optioned to  Pu rce l l  Range Mines Ltd. who completed 
bulldozer s t r i pp ing  with l i t t l e  success. Wnership  of t h e  claims was trans- 
fe r red  t o  Medesto Exploration Ltd. i n  1967 who canpleted a l imi ted  a m u n t  of 
trenching and two s h o r t  d i m n d  d r i l l  holes.  A soil geochemistry survey and 
e igh ty  metres of d i m n d  d r i l l i n g  were reported i n  1974. I n  1977 Medesto was 
purchased by Cochrane O i l  an3 G a s  Limited. Cochrane canpleted mre s o i l  g e e  
chemistry surveying, trenching and minor d i m n d  d r i l l i n g .  The property 
optioned by Norcen a l s o  covers a copper showing near Warren Creek. This 
showing was o r i g i n a l l y  discovered i n  t h e  1920's and was p a r t i a l l y  explored by 
two small tunnels.  I n  1960 and 1961 a i rborne and ground geophysics and 1,100 
metres of diamond d r i l l i n g  were completed f o r  S t .  Andrews Mining Co. Fur ther  
electromagnetic surveying, trenching and 700 metres of d i m n d  d r i l l i n g  was 
done i n  1968. I n  1972 g e o l q i c a l ,  soil  geochemical and s e l f  po t en t i a l  surveys 
were ca r r i ed  ou t  f o r  Carolin Mines Ltd. The last  physical  work on the  showing 
was soil geochemical suweying i n  1973. 

' Norcen Energy Resources acquired t h e  extensive  Crysta l  Creek property 
£ran Cochrane O i l  and Gas Limited under an op t ion  agreement dated August 14, 
1979. Work ca r r i ed  o u t  by Norcen i n  1979 was r e s t r i c t e d  mainly to a gridded 
a r e a  which included t h e  showings nor th  of  C r y s t a l  Creek. The 1979 explorat ion 
included g e o l q i c a l  mapping, soil  geochemical surveying, e lec t ranagne t ic  
surveying and t h e  d i m n d  d r i l l i n g  of twelve ho les  t o t a l l i n g  763 metres. 

The C r y s t a l  Creek proper ty  w a s  acquired by Norcen Energy Resources 
Limited from Cochrane O i l  and Gas Limited under t h e  agreement dated August 14, 
1979. 

The C r y s t a l  Creek property is located i n  t he  Golden Mining Division, 
B r i t i s h  Colu~~bia, approximately 42 kilometres due south of Golden within  
N.T.S. 824-14 and 15. The reference coordinates a r e  50° 55' north l a t i t u d e  
and 116O 55' west longitude.  
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The a r ea  covered by t he  claims is extremely rugged i n  excess of 1,500 
metres of r e l i e f  over t he  e n t i r e  property. Areas over 2,100 netres above sea  
l e v e l  a r e  covered by a lp ine  type vegetation.  Permanent snmr f i e l d s  ard 
g l a c i e r s  are c m n  above 2,300 metres. Areas below 1,700 metres a r e  
genera l ly  covered by n e r c h a t a b l e  t M e r  and t h i ck  undergrowth. 

4 .  Access 

The north western por t ion  of t h e  claims is access ib le  f r m  Parson by 
f i f t y  k i l m e t r e s  of w e l l  maintained logging road up Bobby Burns and Vowel1 
Creeks. Parson is th i r t y - f i ve  k i l une t r e s  southeast  of Golden on Provincial  
Highway #95. The southern and ea s t e rn  por t ions  are p r l y  access ib le  by 
l i t t l e  used jeep trails along Warren and upper Vowel1  Creeks. The higher 
e leva t ions  are access ib le  only  by he l icop te r .  
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111. REGIONAL GEOLOSY 

1. Geological Set t ing 

The general area  of t h e  Crystal  Creek property is  underlain by Hdrynian 
aged sediments of the  Horsethief Creek Group. These £ o h  'the u p p r  p a r t  of 
the  PrecamSrian sec t ion  exposed i n  t he  Purcel l  Anticlinoriun.  The loirer 
port ion is the  Purcel l  Group; f i n e  grained s i l i ceous  c l a s t i c s  which were 
deposited a s  a west-ward prograding t e r r ace  wedge on the  westen margin of t h e  
North American craton.  These sediments were up l i f ted  and s l i g h t l y  
metmrphosed by the East Kootenay Orqeny. Deposition was renewed with the 
Toby Formation and the  Horsethief Creek Group i n  Hadrynian time. The 
Horsethief Creek is composed of coarse, poorly sor ted material  which r e f l e c t s  
the  increased r e l i e f  of t he  source a reas  as compared t o  Purce l l  time but l i k e  
the  Purcel l  Group was west-ward a prograding wedge. Extensive sedimentation 
continued w e l l  i n t o  the  Paleozoic. 

The overwhelming s t ruc tu re  of t he  a rea  is Mesozoic i n  age, caused by t h e  
u p l i f t  and major mountain building event of t h a t  time. Grani t ic  plutons range 
i n  age from mid-Jurassic to Cretaceous and intrude all PrecamSrian and lower 
Paleozoic rocks. The rocks a r e  folded about upright axes t h a t  trend 
northwest-southeast. These fo lds  general ly  have a northward plunge but 
reversa l  of t h i s  is not  u n c m n .  

2. Property Geology 

The Crystal Creek property is underlain by sediments of t he  Horsethief 
Creek Group. These are dominately poorly sor ted clastic rocks w i t h  very minor 
limestone. One limestone bed, on the  order  of 30 metres th i ck  was mappable 
over several  kilometres i n  the  westen port ion of the property. Although t h i s  
limestone is volumetricly i n s ign i f i can t  within the sec t ion  is appears to mark 
a very sharp change i n  the  deposi t ional  regime during Horsethief Creek time. 
Below t h e  limestone the  sediments are daninated by r e l a t i v e l y  coarse  grained 
c l a s t i c s  such a s  a r en i t e s  and conglomerates. They occur i n  f i n ing  u p ~ a r d  
cycles  of var ious  thicknesses. These have the appearance of t u rb id i ty  
depos i t s  and general ly  conform to Bouma's A B E divis ions .  Their  ove ra l l  
coarseness would ind ica te  deposit ion proximal to the  tu rb id i ty  cur ren t  source. 
This is a l s o  indicated by the  e x p s u r e  of a l a rge  channel way approximately 
0.5 krn west-northwest of t he  g r i d  area.  Across approximately 400 metres of 
e x p s u r e  a conglomerate lense  is seen to  grade from a coarse a r e n i t e ,  thicken 
an3 coarsen toward the  cen t re  and then grade back to  coarse a r en i t e .  Clas t s  
a r e  dominately composed of quar tz  but limestone c l a s t s  are camon. The lime- 
s tone c l a s t s  become more abundant and much l a rge r  toward t h e  cen t re  of the  
lense,  reaching a maximum observed s i z e  of approximately 2 mstres. These 
c l a s t s  a r e  very s imi l a r  to limestone of t he  Nount Nelson formation which lies 
unconformably below t h e  Toby formation and is e x p s e d  25 kilometres to  the 
smthwest .  Also found a s  c l a s t s  i n  the  conglomerate lense a r e  l a rge  angular 
blocks ( 2 )  of coarse quar tz  a r en i t e  o r  quar tz  gravel conglomerate whizh 
a p p a r  t o  be interformational r i p m - u p  blocks. 



St r a t i g r aph i ca l l y  below t h i s  conglomerate l ense  is a lense  of coarse quar tz  
a r e n i t e  wikAin a sha le  un i t .  Above t i e  conglomerate is a c lean,  f i n e  grained 
q u a r t z i t e  which a l s o  a p p a r s  t o  be a l ense  wi thin  a sha le  un i t .  Thus, it would 
seem t h a t  t h e  conglomerate is indeed a channel way depos i t  and t h a t  the  
channel was used over a long p r i d  by t u r b i d i t y  cur ren t s  and l a t e r  by m r e  
s t a b l e ,  s teady flow. I t  would a l s o  ap-pear t h a t  these depbs i t s  a r e  of a 
regress ive  sequence which culminates with t he  deposi t ion of the limestone, 
approximately 100 metres above the channel way ae_posits. 

Overlying t h e  limestone a r e  t h i ck  sequences of predominately greywacke with 
subordinate a r e n i t e  and shale .  A l l  are f i n e  grained and r e f l e c t  an increase  
i n  t he  amun t  of c l ay  being supplied t o  t he  area .  Graded bedding an3 f in ing  
u p a r d  sequences a r e  c m m ,  giving t h e  impression of deposi t ion i n  the d i s t a l  
region of t u r b i d i t y  cu r r en t  a c t i v i t y .  Higher i n  t h e  sec t ion  black sha l e s  
becane more conunon, as opposed t o  t h e  grey and green sha l e s  lower down. 
Cer ta in  of t h e  sha l e  horizons have a varved appearence suggestive of 
d i f f e r e n t i a l  s e t t l i n g  of a suspended sediment load. These a r e  f ea tu r e s  of 
deep water deposi t ion.  Hence it would appear t h a t  a f t e r  t he  depos i t ion  of t h e  
limestone t h e  area experienced extensive  t rangress ion c rea t ing  t h e  deep water 
sediments observed i n  t h e  western por t ion  of t h e  property. 

B S t ruc ture  

:The area was t ec ton i ca l l y  deformed during t h e  Mesozoic Era. A s  previously 
s t a t e d  t h e  deformation a f fec ted  all rocks from Helikian to Devonian and was 
caused by foreshortening during t h e  Mesozoic mountain bui lding events.  The 
overwhelming darninant s t r u c t u r a l  s t y l e  is p a r a l l e l  fo lding along near  v e r t i c a l  
a x i a l  p lanes  t h a t  t rend northwest-southeast. 

The major fo ld  on the p r o p r t y  is an ant ic l inor ium whose ax i s ,  or more 
prec i se ly ,  a x i a l  area, runs  through t h e  Ruth V e m n t  Mines depos i t  and through 
t h e  showings on t h e  north s i d e  of Crysta l  Creek. This  fo ld  is w e l l  e x p s e d  on 
t h e  nor th  and south s i d e s  of V e m n t  Creek and it w a s  found t h a t ,  while 
s t r u c t u r e  was e a s i l y  def inab le  wi th in  t h e  f lanks ,  t h e  c e n t r a l  or a x i a l  a rea  
was highly f o l i a t e d  and contorted.  This  zone w a s  some 1.5 k i l a n e t r e s  wide. 
Along s t r i k e  t h i s  zone is l a rge ly  obscured by t h e  overburden wi th in  Vowel1 
Creek but  may be reccqnized i n  i so la ted  outcrops by an a s s c i a t e d  s t rong 
f o l i a t i o n .  Such a major anticl inoriurn must have adjacent  syncl inor ia .  
The one to t h e  southwest w a s  no t  observed, being o u t  of t he  a r ea  of i n t e r e s t .  
The one to the  nor theas t  is within  t h e  property boundaries b u t  is not  docu- 
mented because of t h e  incomplete nature  of mapping i n  t h e  Narren Creek area.  
I t  would appear t h a t  the wt i a l  a r ea  of t h e  syclinorium passes through t h e  
v i c i n i t y  of the Warren Creek showings. A limestone bed outcrops i n  t h a t  a rea  
which may be co r r e l a t ab l e  w i t h  the one previously mentioned as no o the r  
limestone w a s  obsened  t o  t he  w e s t .  I f  such is the case it would mark the  
e x p s u r e  of younger rocks i n  t h e  trough of t he  syclinorium. 



The secondary fo lds  on the  limbs of these  major s t ruc tu re s  a r e  general ly  
p a r d l e l  and upzight. The wavelength of these fo ld s  appears t o  be on the  order 
of 0.5 kilometres. They a r e  seen to plunge e i t h e r  north and south o r  t o  nave 
hor izontal  axes. I t  was observed i n  the  western por t ion of the p r o p r t y  t h a t  
some a n t i c l i n e s  d i e  ou t  to  the  north by changing alorg s t r i k e  from m t i c l i n e s  
t o  s t r u c t u r a l  t e r races .  A t  those po in t s  the  fo ld s  had a gen t le  nor ther ly  
plunge. 

' Fracturing was obsewed i n  most fo ld s  p a r a l l e l  t o  the  a x i a l  planes. 
These f r ac tu re s  seem t o  have local ized quartz veining which i n  turn is o f t en  
accmpanied by sulphide mineralization.  It was a l s o  observed t h a t  a n t i c l i n a l  
a x i a l  planes were o f t en  highly a l t e r ed  and hematized. Fau l t s  a r e  ne i ther  
major o r  c m n  within  t he  map area.  

C Mineralization 

The observed mineral izat ion on the  propert$ o the r  than t h a t  i n  t h e  a rea  
of the o r ig ina l  showings, is re la ted  to quar tz  veiniruj. The quar tz  veining 
a p p a r s  to be control led by release f r ac tu re s  along the  a x i a l  planes of 
an t i c l i ne s .  Minor m u n t s  of galena i n  quar tz  were observed i n  t h e  northwest 
comer of the  property.  Sulphide s t a in ing  was obsewed i n  quar tz  veins along 
Conrad Creek. The a rea  l ies  on the  a x i a l  t r a c e  of the  Vermont anticlinoriurn. 
Also found on t h a t  t r a c e  were boulders of quar tz  containing associated galena. 
These were discovered on t h e  southwest s i d e  of Crys ta l l ine  Creek. 

I n  t he  Warren Creek a r ea  t h e  dominant base metal observed was copper. The 
aforementioned Warren Creek showings occur i n  quar tz  veins which may occupy a 
shkar zone. The sulphide minerals p resen t  a r e  p y r i t e  and chalcopyrite.  Values of 
5% Cu over 0.6 metres across  t he  ve in  on surface and 2.2% Cu over 6 metres of 
ve in  mater ia l  i n  d i m n d  d r i l l  core a r e  reported. Eighteen hundred metres of 
d r i l l i n g  proved t h e  ex is tence  of th ree  quar tz  veins  with p y r i t e  and chalcopy- 
r i t e  pods along the  ve in  w a l l s .  These quar tz  veins  strike 135' Lo 145OAZ and a r e  
s t eep ly  e a s t e r l y  dipping. 

Other mineral izat ion w a s  found a t  t h e  head waters of the  small creek 
draining p a s t  t h e  Warren Creek showings. Malachite was observed i n  a sheared 
or highly f o l i a t e d  zone i n  d i r t y  quar tz  a r en i t e s .  This zone occurs a t  t he  
a x i s  of a small a n t i c l i n e  and is parallel to t h a t  a x i s  (140' A,). Close by to 
t h i s ,  p y r i t e ,  chalcopyri te  and galena w a s  found i n  quar tz - f i l l ed  c ross  f r ac tu re s  
s t r i k i n g  45' AZ and dipping 55' northwest. These f r ac tu re s  had the  appearance 
of tension gashes. 

Large quar tz  veins carrying small pods of chalcosyr i te  and s ta ined with 
malachite were found 3.5 k i l a n e t r e s  south-southwest £ran the  Warren Creek 
showings. These a p p a r e d  very s imi l a r  to but smaller than the  Warren Creek 
showings. The veins  s t r i k e  140' A,, d i p  s teep ly  southwest ard a r e  near an 
a n t i c l i n a l  aial plane. 



TV. REGIONAL GEmMISTRY 

A total of 1,084 soil samples were taken wer the  course of the summer's 
regional evaluation of the  Crystal Creek property. In addi t ion to tha t ,  se lected 
stream sediment s a ~ l e s  and rock samples were a l so  taken. The soil s t rean  
sediment s q l e s  were analyzed f o r  lead, zinc, copwr,  s i l v e r ,  i ron  and 
manganese. The rock samples were analyzed f o r  nine major oxides (excluding 
S i )  and fourteen minor and t r a c e  elements. . . 

The soil samples were taken on a g r id  pa t te rn  of 200 x 400 metres where 
possible.  The lack of soil development a t  higher e levat ions  and rugged t e r r a i n  
resu l ted  i n  the  se lec t ion  of avai lable  and accessible  samples. Strea? sediment 
sanples were taken from t r i b u t a r i e s  of the  major creeks and r ive r s .  Rock samples 
were taken i n  l i e u  of s o i l  sarrples a t  some higher e levat ions  and where anomalous 
metal content was suspected. 

A l l  samples were s e n t  t o  Barringer Magenta Ltd.  of Calgary f o r  analysis.  
I n  addi t ion to geochemical ana lys i s  a .  standard s t a t i s t i c a l  ana lys i s  was also 
run by Barringer. The r e s u l t s  i n  both arithmetic and log normal forms a r e  
here in  presented. 

The s t a t i s t i c a l  ana lys i s  provides, f o r  each element, ar i thmetic  and log 
transformed frequency d i s t r i b u t i o n  histograms and probabi l i ty  p lo t s ,  
cor re la t ion  matrices,  means and standard deviation.  The a r i thmet ic  mean and 
standard deviat ion were used to determine thresholds. Cursory examination of 
t h e  1q transformed probabi l i ty  p l o t s  reveal  p l y n o d a l  populations f o r  a l l  the  
data .  It is suspected t h a t  t he  d a t a  is t r i d a l ;  one population due to  the 
veins  along the a x i a l  t race ,  one i n  the  w e l l  developed s o i l s  a t  t he  lower 
elevat ions  and one due t o  t he  juvenile soils sampled a t  higher  elevation.  A 
simple portioning of the  sample values on the  bas i s  of ar i thmetic  mean and 
s h a r d  deviat ions  shows some in t e re s t i ng  features .  

The l e d  values were s l i g h t l y  above average i n  the  Warren Creek a rea  and 
on the  Pro claims. Some lead mineral izat ion was found i n  t he  Warren Creek 
a rea  but  none w a s  d i s cwered  on t h e  Pro claims. Another a rea  with &ve average 
lead content and the  majority of highly ancmalous values is found along the 
a x i a l  t r a c e  of the  Vermont an t i c l i ne .  This area  of highs is truncated i n  the  
Vowe l1  va l ley  i n  an a rea  where l a rge  amounts of g l a c i a l  deb r i s  from the 
Bugaboo Batholi th may be observed. 

The z inc  values d i sp lay  no recognizable pa t t e rn  except when considering 
t h e  highly anomalous values. Although these are s l i g h t l y  sca t te red  a number 
are coincident with the Vermont a n t i c l i n e  a x i a l  trace. 

Copper values a l s o  ou t l i ne  the  V e m n t  ax i a l  t race.  The values a r e  
however, only above average with i so la ted  anomalies. The Warren Creek area 
has numerous copper anomalies bu t  no d e f i n i t e  trend can be seen. It is 
in t e re s t i ng  t o  note t h a t  t he  a rea  along s t r u c t u r a l  s t r i k e  (on claims S 2  and 
S3) also has a number of anomalous copper values which may mark a co?per-rich 
sync l ina l  ax i a l  t race .  Another a rea  of i n t e r e s t  lies within claim K7 which 
contains high copper values bu t  unlike the  two previously mentioned areas  does 
not have a surrouding a rea  of above average v d u e s .  Copper mineralization i n  
quar tz  veins was found near t h i s  area  and may be used t o  explain these sharp 
a n m a l  ies . 



Analysis of the  s i l v e r  values  is somewhat misleading. Over 40% of the  
samples contained s i l v e r  i n  m u n t s  below de tec t ion  l i m i t s .  The ca lcu la t ions  
of mean and standard dev ia t ion  of these  samples a r e  not  considered, giving a 
s t rongly  bottom censored d i s t r i bu t i on .  Thus, i n  ac tua l  f a c t ,  i f  a sample 
contained a de tec tab le  m u n t  of s i l v e r ,  it was near the ac tua l  a r i thmet ic  
wan. Recalculation using hypoLAetical values  f o r  sar,?les without de tec tab le  
a ~ o u n t s  of s i l v e r  would not,  however, c r ea t e  r ad i ca l l y  d i f f e r e n t  anoinaly 
thresholds.  The mean would be lower, but  the  standard dev ia t ion  would be 
higher so  t h a t  chosing an a r b i t r a r y  threshold l e v e l  of t he  mean p lu s  2 x the  
stat-dard dev ia t ion  produces approximately the  same r e s u l t .  This  allows the  
major t r e r d s  t o  stand ou t  as, i n  t h i s  case, t h e  highly anmalous  values  t h a t  
mark t h e  Vermont a n t i c l i n e  a x i a l  trace. Censorship of t h e  d i s t r i b u t i o n  must 
be considered i n  a reas  where a l a rge  number of samples are abme t h e  calcu- 
l a t ed  mean as is the  case  near  t he  confluence of Malloy and Vowel1 Creeks. 
N o  explanation of t h i s  grouping was farthcaning.  

I ron  values  show l i t t l e  i n  t h e  way of The Warren Creek and S2 
ard S3 claims areas have above average i r on  contents.  This may be due to some 
f a c t o r  r e l a t ed  to  t h e  sync l ina l  trace as speculated f o r  t he  copper values or to 
more iron-rich sediments exlpsed i n  t h e  sync l ina l  trough. This  model may 
a l s o  be used t o  exp la in  t he  high copper values. Another area of i n t e r e s t  is 
coincident  wi th  t h e  area of above average s i l v e r  values  near Malloy Creek. A 
dark  sha le  with abundant p y r i t e  cubes up t o  3 centimetres i n  s i z e  outcrops i n  t h a t  
area .  This may be t h e  cause of t h e  above average i r on  contents.  It should be 
noted t h a t  t h e  co r r e l a t i on  c o e f f i c i e n t  f o r  s i l v e r  to  i ron  is s l i g h t l y  negative. 

; Manganese values  do not  revea l  any obvious pa t te rns .  High values  i n  t h e  
Warren Creek, S2 and S3 claims areas are coincident with i r on  highs. I so la ted  
extremely ancmalous samples occur along t h e  Vermont a x i a l  trace. 

I n  summary, t h e  most s i g n i f i c a n t  f e a t u r e  of t h e  s o i l  geochemistry da t a  is 
t h e  ancmalous t r e r d  t h a t  occurs along *e V e m n t  a n t i c l i n e  a x i a l  t r ace .  This  
geochemical trerd can be seen i n  t h e  lead,  zinc,  copper and s i l v e r  d a t a  even 
though co r r e l a t i on  c o e f f i c i e n t s  are r e l a t i v e l y  low, p a r t i c u l a r l y  f o r  s i l v e r .  
Th is  i nd i ca t e s  that t h e  trace area is enriched i n  those  elements b u t  t h a t  
chemical pa r t i t i on ing  has been extensive  i n  t h e  surface  environment. One 
l p s s i b l e  explantion f o r  t h e  enrichment is the  perco la t ion  of metal r i c h  f l u i d s  
through the  a x i a l  f r a c t u r e  and cleavage system. These f l u i d s  could perhaps be 
r e l a t ed  t o  t h e  Cretaceous, a c i d i c  in t rus ives .  One such i n t ru s ive ,  t h e  Bugaboo 
Batho l i th  outcrops near t o  t h e  trace and is known to be enriched i n  heavy 
elements such as r a r e  e a r t h s  and uranium and may c e r t a i n l y  have re leased late 
s t age  f l u i d s  r i c h  i n  o t h e r  heavy metals. Another area of i n t e r e s t  would 
appear t o  be t h e  Warren Creek area. Copper mineral izat ion i n  t h a t  area could 
explain  the high copper values.  The high iron an3 m a n e s e  values  associated 
with t h e  copper values  may i r d i c a t e  enrichment i n  t h e  sediments themselves. 



Fif ty-e ight  samples from the  i n i t i a l  por t ion  of t h e  m i l  sampling p rqra? i  
were found t o  be above threshold  values  f o r  one o r  more of t h e  econanic mecals 
analyzed. The thresholds  used f o r  t h i s  purpose were 0.8 pp ,  64 ppm, 77 ppm 
an3 127 ppm f o r  s i l v e r ,  copper, lead and z inc  respect ively .  Many of t h e  
sample sites were r e v i s i t e d  and 39 were r e s a q l e d .  ~ n e s e '  r e s u l t s  a r e  
summarized i n  Table IV-1. The s i l v e r  anana l ies  a r e  very  d i f f i c u l t  t o  r e  
p r d u c e .  Anmalous samples from the  V e m n t  Valley and the  Xarren Creek 
a r e a s  were repeatable .  Many of these  samples were found t o  be  ananalous i n  
metals whose values  were below th resho lds  i n  t h e  i n i t i a l  sample and represen t  
va l i d  i n s i t u  anomalies. Th is  is p a r t i c u l a r l y  t r u e  of samples whose metal 
con ten t  is higher  than t he  metal  samples taken f r m  higher  s o i l  p r o f i l e s  such 
as 1003, 1014, 3256 a& 2130. 

The stream sediment d a t a  i d e n t i f i e d  high m e t a l  va lues  i n  Vermont Valley, 
as expected and some &ve average va lues  i n  t h e  t r i b u t a r i e s  t o  Conrad Creek. 
The Warren Creek area has  two anomalies, one below and one above t h e  showings. 



TABLE IV - 1 

INITIAL SAWLE 

1001 

10112 

RESAMPLE NUYBER AND COYXENT 

"B" horizon 
"C" horizon 

from 20 m east "B" horizon 
from 20 m east "C" horizon 

15 a-n 
25 cm 

"B" horizon 
"C" horizon 

" B" horizon 
"C" horizon 

"B" horizon 
"C" horizon 

in vicinity 

in vicinity,"BU horizon 
in vicinity,"CU horizon 
in vicinity 

" C" horizon 



RESEIPLE NU?BER AND CO!'4PENT 

1257 "B" horizon 
1258 "C" horizon 



TABLE IV - 1 (Co i~ t ' d )  

INITIAL SAVPLE RESAVPLE NUMBER AND COivDlENC 

4040 
1259 
1260 "C" horizon 

1272fi I n  v i c i n i t y  of 3163 
grey  sha le  

l273R In v i c i n i t y  of 3163 
grey sha le  

2012R Black p y r i t i c  sha le  i n  
v i c i n i t y  of 3312-3315 

1235R) In v i c i n i t y  of 3298 
1236R) grey black p y r i t i c  sha le  



A series of t raverses  were made ch ie f ly  along the r idges  between 
Crys ta l l ine  and V e m n t  Creeks i n  order  t o  g e t  addi t ional  geological  informa- 
t i o n  i n  the  immecliate Crystal  Creek area.  This information is presented on 
the  1: 5000 scale map. 

. . 

The rock un i t s  encountered i n  the  1:5000 map area a r e  e s s e n t i a l l y  the  
same as those found i n  t he  de ta i led  gr id:  congl-merate, a ren i te ,  wacke, shale  
and limestone. 

1. Structure  

The r e l a t i v e  s c a r c i t y  of outcrop i n  the  a rea  r e s u l t s  i n  t en t a t ive  
s t r u c t u r a l  in te rpre ta t ion ;  however some l a rge  s c a l e  fea tures  have been r e c q -  
nized. 

The core of a major regional  a n t i c l i n e  cuts- through the r idge  north of 
Crystal Creek a t  643000 north 502500 e a s t  (coordinates indicated on the 1:5000 map). 
This  core  zone is characterized by intense quartz veining. Similar quar tz  
veining is found on the  g r id  a t  O + l O  m north 100 m west and 1+75 m south 1+50 m 
west suggesting t h a t  t h i s  zone extends through the gr id  a rea  on a trend of 323O A, . .  

To the  e a s t  of t h i s  a n t i c l i n a l  ax i s  the  s t ruc tu re  appears to be simple. 
A l l  t h e  beds d i p  s teep ly  to the  e a s t  ard s t r i k e  about 30O0kZ. East  of t h e  anti-  
c l i n a l  a x i s  the sequence is quartz a r en i t e ,  shale ,  quar tz  a ren i te ,  
conglanerate, shale,  quar tz  a r e n i t e  and then shale.  

To the  w e s t  of the a n t i c l i n a l  ax i s  the s t ruc tu re  is much more complex. 
  here is a zone of t i g h t ,  of t en  overturned folding f o r  about 400 metres 
occurring i n  sha les  and interbedded a r e n i t e s  and shales.  This sec t ion  
probably co r r e l a t e s  w i t h  the f i r s t  two u n i t s  east of t he  axis .  I t  is overla in  
by coarse grained a r e n i t e s  ard gravel  conglomerate t h a t  co r r e l a t e s  with the 
similar u n i t  east of t he  ax is ,  however, t h e  sequence is then cu t 'o f f  by a 
s t r u c t u r a l  d i scont inu i ty  t h a t  can be observed only from the air  on the  north 
slope of the peak a t  642700 north 501850 eas t .  West of t h i s  d i scont inu i ty  coarse 
grained a r e n i t e s  and sha les  a l t e r n a t e  i n  a westerly dipping sequence. 

J u s t  west of the map area  is a major (15-20 metre) limestone and calcareous 
sha le  un i t ,  t he  Crystal  Creek Limestone, t h a t  co r r e l a t e s  with the  limestone i n  
t he  southwest corner of t he  map area. The Crystal  Creek Limestone is, i n  
turn,  over la in  by a t h i ck  sequence of graded, interbedded a ren i t e s  and sha les  
with very minor gravel  conglomerate. This u n i t  represents a sequence of 
turbid i t e  deposi ts .  

The Crystal  Creek Limestone represents  a good marker horizon over the  
whole Crys ta l l ine  to Vermont Creeks area. I t  can be followed from the  ridge 
between Crys ta l l ine  and C r y s t a l  Creeks to the northwest of t h e  Ruth-Vemnt 
Mine on the  north w a l l  of t he  V e m n t  Creek valley.  I t  a l so  marks a change i n  
l i tho logy  frcin the  dominantly shaly environment below +he limestone narker to  
t h e  t u r b i d i t e  sequences ard general ly  more coarse clastics &ove the  marker, 
(which were pro!xbly deposited i n  deeper water ) .  Potent ia l  econmic minerali- 
zat ion a F p a r s  t o  be r e s t r i c t e d  t o  u n i t s  s t r a t i g raph ica l ly  below the  l inestone.  
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The 1979 g r id  w a s  extended t o  the  north £ran L 2+50 N to L 5+00 N; and t o  
t h e  south from L 3+50 S to L 6+00 S. Lines 2+50 S a d  L 3+00 S were extended 
frcm the base l i n e  to 2+00E. 

Detailed g e o l q i c a l  mapping was car r ied  ou t  over the  e n t i r e  gr id .  Basic 
l i t b l q i e s  were ident i f ied  r a the r  than m e t m r p h i c  zones a s  were previously 
mapped : ie  a r g i l l i t e ,  phy l i t t e ,  and s c h i s t  were replaced by t h e  s ing le  
l i t h o l q y  of shale  i n  the  1980 mapping. m t c r o p  exposures are general ly  
confined to the  roads made during previous d r i l l i n g  prqrams. The western 
por t ion  of the g r id  has l imited outcrop expsu re .  

Reconnaissance g e o l q i c a l  t raverses  were made on adjacent Norcen claim 
blocks and a r e  presented on t h e  1:5000 scale "mal Geology" map. 

The rock types iden t i f ied  on t h e  g r i d  represent  t he  middle port ion of t h e  
Horsethief Creek Group a s  described by Res so r  (G.S.C. M m i r  369, Geology of 
the  Lardeau Map Area, East  Half, B.C., 1973). The rock types ident i f ied  
include 'conglomerate (gravel,  pebble and boulder), a ren i te ,  wacke, shale,  
limestone, o o l i t i c  limestone, and quar tz  veins. A brief  descr ip t ion  of each 
is given below. 

1. Conslomerate and Arenite 

Clastic rocks ranging from f i n e  grained a ren i t e s  to pebble conglanerates 
(up to 5 centimetres) occur on the gr id ,  w i t h  the  bulk of t he  rocks being coarse 
grained a ren i tes .  Blue quar tz  c l a s t s  a r e  ubiquitous i n  the  a r en t i e s  and gravel 
conglomerates. Quartz i te ,  doluni te  and shale  c l a s t s  are also present i n  t h e  
col?glomerates. 

2. Wacke 

There a r e  minor munts of  wacke rocks i n  t he  sequences. These rocks are 
usua l ly  f a i r l y  quartz-rich but  have a subs tan t ia l  f i n e  grained matrix cmpos@ 
of c h l o r i t e  an3 sericite with a mixture of f i n e  grained feldspar.  

3. Shale 

Light to dark grey sha le  is t h e  daninant l i t ho l cgy  i n  t h e  g r id  area.  These 
sha l e s  have been metamorphosed to phy l l i t e s .  Bedding is usual ly  poorly defined 
but  where i den t i f i ab l e ,  it ranges from massive to t h i n l y  laminated. Sof t  sediment 
deformation is of ten  v i s ib l e .  Pyrite-marcasite is c m n  i n  the  sha les  with 
crystals occurring up t o  2 centimetres. The concentration of p y r i t e  p a r a l l e l  to - 
bedding planes is c m n .  Some sha le  u n i t s  a r e  calcareous, espec ia l ly  those 
adjacent  to limestone beds. 

4. Limestone 

There are occasional outcrops of limestone within t he  g r i d  area. The l i m e  
s tone is typ ica l ly  dense, f i n e  grained ard dark coloured hen  pure, and l i g h t e r  
coloured an3 shaly when impure. I t  is o f t en  interbedded with calcareous shales  
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and occasional ly  a r en i t e s .  The t h i cke r  limestone beds wi thin  t he  g r i d  area 
are never w e l l  e x p s e d  bu t  it appears t h a t  they range up t o  about 3 metres i n  
width. P y r i t e  cubes are commonly disseminated throughout t he  limestone. 

I n  add i t ion  to the  normal limestone beds, an mlitic limestone breccia  
outcrops  i n  the  c e n t r a l  g r i d  a rea  and was in te r sec ted  i n  d i m &  d r i l l  ho les  
80-2, 80-4, 79-5 ard 79.7.  his carbonate breccia  cons i s t s  of r ec rys t a l l i z ed  
oolites up to 3 millimetres i n  s i ze .  The breccia  matrix is usua l ly  c a l c i t e .  
The brecc ia  conta ins  angular clasts up to 30tcentimetres i n  s i z e  of  the local 
(?)  clastic beds. The o o l i t i c  limestone breccia  u n i t  with minor interbedded 
sha l e  beds nay approach 5 metres i n  total thickness.  

The brecc ia  u n i t  may have formed i n  a channel o r  along a scarp. Oolite 
development requ i res  a f a i r l y  shallow, high energy environment f o r  formation. 
Hence, some sort of carbonate bank or platform environment w a s  present.  The 
l a r g e  sha le  fragments i n  t h e  b recc ia  are no t  rounded but  are deformed, 
suggesting slumping within  t h e  newly deposited un i t .  

The ove ra l l  p i c t u r e  is one of slumping from a carbonate bank e i t h e r  i n t o  
an incised channel or from the  edge of a bank. The slumping nay have been 
t r iggered  by a coarse  clastic in f lux  a s  t he r e  are occasional  non-shale 
fragments i n  t h e  un i t .  

5. S t ruc ture  

Most of t h e  g r i d  area covers t he  zone of t i g h t  folding t o  the w e s t  of 
t h e  regional  m t i c l i n a l  a x i s  encountered on t h e  r idge  between Crystal-  and 
V e w n t  Creeks. Over a d i s t ance  of f i v e  hundred metres across  t h e  c e n t r a l  
area of t h e  g r i d  t h r ee  a n t i c l i n a l  and two syncl inal  axes de f ine  a system of 
f o l d s  with a wavelength of about 150 metres t h a t  trend about 31O0AZ. This  is 
no t  q u i t e  p a r a l l e l  with t h e  regional  trend of 320'-325OAZ f o r  major 
s t r u c t u r e s  . 

On a smaller scale t h e r e  are minor t i g h t  f o l d s  concentrated i n  t h e  
sync l i na l  axes as a t  1+50 S Ot20 W and 0+52 S 030 W and h o m c l i n a l  f o l d s  on 
t h e  limbs of t he  local f o l d s  as a t  1+80 S 0+40 E.. 

Fo l i a t i on  throughout t h e  area is cons i s ten t  from rock type t o  rock type. 
ard genera l ly  t rends  around 310°AZ. The d i p  v a r i e s  considerably b u t  is always 
s t e e p  (60° E->60° W) . 

6. Trenchins 

A number of t renches  were dug o r  cleaned during t h e  1980 season. These 
included 80-1, 80-2, 80-3, 80-4, Bear P i t  Trench, 77-3, 75-3 (see Trench 
Location Map). 

Trench 80-1 revealed a complexly folded mineralized a r e n i t e  wi th  subsidiary  
sulphide bearing veins  i n  t h e  surrounding a r e n i t e s  and sha les .  The mineralized 



a r e n i t e  had weathered t o  a black alrrost  e a r t h y  f r i a b l e  consis tency which 
y ie lded  an assay of 7.05% of canbined z i n c  and l ead  with 2.56 oz s i lver / ton .  
A s h a l e  s e c t i o n  wi th  a 10 cent imetre  mineral ized v e i n  y ie lded  3.19% combined 
l ead  a d  z i n c  and 0.98 oz s i lve r / ton .  The rest of  t h e  1 metre c h i p  samples 
y ie lded  r e s u l t s  below 0.7% cunbined l ead  and z i n c  with l i t t l e  s i l v e r .  

Trench 80-2 exposed e a s t e r l y  d ipping a r e n i t e s  an3 assayed 1.3% canbined 
l ead  and z i n c  and 0.12 oz s i l v e r / t o n  over  4 metres of which one metre assayed 
2.25% cornbined l ead  and z i n c  and .3 oz. s i lve r / ton .  

Most o f  t h e  e x p s e d  rock i n  t h e  Bear P& t rench  cons i s t ed  of f r i a b l e  
b lack w e a t h e r d  a r e n i t e  and s h a l e  t h a t  averaged 1.6% ccmbined lead and z inc  
an3 0.21 oz  s i l v e r / t o n .  P a r t  of  t h e  a r e n i t e  was h igh ly  ca lcareous  and a 
l imestone bed was encountered a t  t h e  f o o t  of t h e  w a l l .  Weathering and 
h i l l s i d e  c reep  cornbined to obscure t h e  s t r u c t u r a l  p i c t u r e  i n  t h i s  t rench.  

t:::. 
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t I PLAN 

Coarse black orange weothered oren l te ,  m ~ n e r a l ~ z e d  

Fine l ~ g h t  grey -buf f  q t z  a r e n i t e  with I lmoni te  
(m lnero l i zed  occosionolly a l o n g  contact  wlth 1 ) 

D a r k  grey to b lack shale ,  pyritic 

Quortz velh 

FOIJI t 

Con tact  

Bedd~n 

Overburden 

Shear 

Norcen 
Energy RESOU~CCS L~rn~ted  

( COCHRANE OIL & GAS OPTION ) 

CRYSTAL CREEK PROJECT 
TRENCH 75-3 

Scale: 1 : 100 Contour Interval  : 

Date : D t c .  1980 Interpreted by : A. SLINGSBY 

M a p  of I File Number :  IK GI 
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SECTION 

Grey pyritic shale 

Limestone, dark grey, micri t  ic 

A r e n ~ l e ,  coarse, black-orange weathered 

Black to dark grey t h ~ n  shale, pyrit~c 8r highly weathered 

Foul t  

Contact 

Bedding 

Overburden 

Shear 

Quartz vem 

Cloy seam ( foult) 

Norcen 
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C R Y S T A L  CREEK PROJECT 

T R E N C H  77-3 

Scale : 1 ' 100 Contour Interval : 

Date : Dec. 1980 Interpreted by : A .  SLINGSBY 

M a p  of I File Number: ~ K G H  
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V I  I. DETAILED GEOCHEMICAL SURVEY 

A t o t a l  of 332 soil geochemical s a q l e s  were col lected a t  25 metre 
i n t e r v a l s  along the  1980 g r id  extensions ( L  4+50 S t o  L 6+00 S; L 2+50 S and 
L+3+00 S from the  base l i n e  to 2+00 E; and L 1+50 N t o  1 5+00 N £run 5+00 W 
to  2+00 E ) .  The samples were col lected from the B s o i l  horizon and geochemi- 
c a l l y  analyzed by atomic adsorption f o r  t he  tfelements copper, lead, zinc, 
s i l v e r ,  manganese and i ron.  

The purpose of t he  geochemical sampling survey on the  g r i d  was t o  l o c a t e  
a d  def ine  s p e c i f i c  t a r g e t s  wi thin  t he  known area  of zinc-lead-silver 
mineralization.  

The r e s u l t s  f o r  each element are presented i n  map form i n  the 
accompanying map box. 
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VIII. GEOPHYSICAL SURVEY 

A geophysical sunrey was contracted out  to Glen E. Wnite Geophysical 
Consulting an3 Services Ltd . of Vancouver. The survey was performed between 
J u l y  2 and 6, 1980 ard consisted of probing seven d r i l l  holes  u t i l i z i n g  the  
borehole pulse  e lectranagnet ic  technique, two t e s t  l i n e s  using t h e  P.E.M. i n  
standard hor izontal  loop M e  and coverage of a s ing l e  t e s t  l i n e  using the 
vec tor  P. E. M. technique. 

The test l i n e  coverage with t h e  hor izontal  loop and vector  pulse  . 

electromagnetic coverage d id  not provide evidence of conductivity wi thin  t h e  
a r ea  surveyed. Five of t he  twelve d i m n d  d r i l l  holes  of 1979 had caved and 
could not be surveyed with t he  pulse  M bore hole  technique. The s e r i e s  of 
'down hole pulse1 electromagnetic surveys did not d i sc lose  any s ign i f i can t  
corductors. 

A f u l l  r epo r t  covering the  geophysical surveying completed during the  
1980 program is contained within  Appendix B. 



I X .  DIAVOND DRILLING 

Seven diamond d r i l l  holes  t o t a l l i n g  530.03 metres (1739.0 f e e t )  were 
completed between Ju ly  19 and August 8, 1980. The d r i l l i n g  was ca r r i ed  ou t  by 
Cameron McCutcheon Dr i l l i ng  Limited of Vancouver, B r i t i s h  Columbia, using one 
Longyear "Super 38" d r i l l .  A t r i p l e  o r  s p l i t  tube core tube was used to 
recover NQ 3 (1.75 inch diameter)  core. 

r 

Core recovery averaged approximately 80% f o r  t h e  seven ho les  but was very 
poor within  t he  t a r g e t  zones due to the  extremely weathered and f r i a b l e  nzture  
of these  mineralized un i t s .  

A breakdown f o r  the seven d r i l l  ho les  is given below. 

Bearing/ 
d i p  a t  

planned 
depth 

Bearing/ 
d i p  a t  
c o l l a r  

Average 
Depth 
metres 

b ~ t h  Core 
( f e e t )  Recovery% Hole # 

sulphide d e ~ s i t  Our i n i t i a l  explorat ion t a r g e t  was a stratabound 
hosted by sedimentary rocks. Thismodel  was based on 

massive 
the s i m i l a r i t y  of the  

mineralized core fr&n Medesto' s hole  977-3 t o  known massive sulphide deposi ts .  
Norcen's 1979 d r i l l  program and subsequent downhole geophysics i n  1980 r e  
s a l t e d  i n  a revis ion of t he  explorat ion model. The p t e n t i a l  f o r  an econmic  
o r e  body appeared r e s t r i c t e d  to a l a rge  tonnage l m - x d i m  grade d e p s i t .  The 
1980 diamond d r i l l i n g  r e s u l t s  were not  encouraging. 

I t  would there fore  appear t h a t  the  Crysta l  Creek p r o ~ r t y  pr imari ly  
conta ins  only non-economic, spo ra t i c  ve iw type  mineral izat ion.  

A c h a r t  of t he  assay values f o r  the samples se lec ted  from each d r i l l  ho le  
is presented on the  following pages. 



CRYSTAL CREEK PROJECT 
BRITISH COLUMBIA 

( Cochrane Oi l  & Got Optiom ] 

I DRILL HOLE LOCATION M A P  
Scok 1: S#00 

0 50 100 150 m m e h r  



SAMPLE 
HOLE ASSAY 

# TAG # - -  
INTERVAL WIDTH 
(metres) . (metres) 



HOLE 
# 

80-1 

ASSAY 
TAG # - 

1827 

1828 

1829 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

184 2 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

SAMPLE 
IIJTERVAL WIm'H 
(metres) (metres) 



HOLE ASSAY 
C TAG # - -  

80-1 1851 

1852 

1853 

1854 

1855 

1856 

1$57 

1858 

18 59 

18 60 

18 61 

' 1862 

18 63 

80-2 1864 

1865 

1866 

18 67 

18 68 

18 69 

187 0 

187 1 

187 2 

187 3 

187 4 

SAVPLE 
INTERVAL WIDTH 
(metres) (metres) 

oz/ ton 
Au 

T r  

T r  

T r  

Tr 

T r  

Tr 

T r  

T r  

T r  

T r  

T r  

T r  

T r  

T r  

Tr 

T r  

T r  

T r  

T r  

~r 

T r  

T r  

T r  

T r  



HOLE FSSAY 
# TAG # - -  

80-2 1875 

187 6 

1877 

187 8 

187 9 

1880 

1'8 8 1 

1882 

1883 

1884 

1885 

' 1886 

1887 

1888 

1889 

1890 

1 8 9 1  

1892 

1893 

1894 

1895 

1896 

1897 

1898 

INTERVAL 
(metres) 

5.45-5.85 

SAMPLE 
WIDTH 

(metres) 

0.40 

0.45 

0.50 

0.32 

0.25 

0.25 

0.50 

0.50 

0.25 

0.25 

0.60 

0.60 

0.73 

0.25 

0.25 

1.40 

0.50 

0.50 



HOLE ASSAY 
# TAG # - -  

SAMPLE 
INTERVAL ' WIDTH 
(metres) (metres) 

oz/ton 
hu - 
h 

Tr 

h 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

Tr 

. Tr 

Tr 

Ti: 

Tr 

Tr 

Tr 

Tr 



SAMPLE 
INTERVAL WIDTH 
( m e t r e s )  ( m e t r e s )  

HOLE ASSAY 
e TAG + - -  



HOLE ASSAY 
# TAG # - -  

80-2 11047 

SAMPLE 
INTERVAL WIDTH 
(metres) (metres) 

66.77-67.36 0.59 



SAMPLE 
INTERVAL WIDTH 
(metres) (metres) 

83.65-84.12 0.47 

HOLE ASSAY 
# TAG # - -  



SAMPLE 
HOLE ASSAY INTERVAL WIDTH 

# T A G #  --  (metres) (metres) 



HOLE ASSAY 
3 TAG 3 - -  

80-3 11119 

11120 

11121 

11122 

11123 

11124 

11125 

11126 

11127 

11128 

11129 

11130 

11131 

11132 

11133 

11134 

11135 

11136 

11137 

11138 

11139 

11140 

11141 

11142 

SAMPLE 
INTERVAL WIDTH 
(rretres) (metres) 

57.91-58.52 0.61 

58.52-58.77 0.25 

61.05-61.30 0.25 

61.30-62.00 0.70 

62.00-62.25 0.25 

62.35-62.70 0.35 

62.70-62.95 0.25 

63.25-63.50 0.25 

63.50-63.66 0.16 

63.66-64.00 0.34 

64.00-64.40 0.40 . 

64.40-64.80 0.40 

64.80-64.95 0.15 

64.95-65.25 0.30 

65.25-65.50 0.25 

65.68-65.93 0.25 

65.93-66.33 0.40 

66.33-66.75 0.42 

66.75-67.26 0.51 

67.26-67.51 0.25 

70.70-70.95 0.25 

70.95-71.28 0.33 

71.28-71.60 0.32 

71.60-71.88 0.28 



HOLE ASSAY 
# TAG # - -  

80-3 11143 

11144 

11145 

11146 

11147 

11148 

11149 

11150 

11151 

11152 

11153 

11154 

11155 

11156 

llin 

11158 

11159 

11160 

11161 

11162 

11163 

SAMPLE 
INTERVAL WIDTH 
(metres) (metres) % Cu % Pb % Zn - - -  



HOLE ASSAY 
C TAG # - -  

80-4 11167 

11168 

11169 

1117 0 

1117 1 

1117 2 

1'1 17 3 

11174 

1117 5 

11176 

11177 

11178 

1117 9 

11180 

SAWLE 
INTERVAL WIDTH oz/ton 
(metres) (metres) % % Pb % Zn Ag 



H O E  ASSAY 
# TAG :! - -  

80-4 11191 

11192 

11193 

11194 

11195 

11196 

11197 

11198 

11199 

11200 

11201 

' 11202 

11203 

11204 

11205 

11206 

11207 

11208 

11209 

11210 

11211 

11212 

11213 

11214 

SAMPLE 
IWTERVAL - WIDTH 
(metres) (metres) 

14.65-14.90 0.25 

15.30-15.55 0.25 

15.55-16.30 0.75 

16.30-17.07 0.77 

17.07-17.22 0.15 

17.22-18.21 0.99 

18.21-18.37 0.16 

18.37-18.51 0.14 

18.51-18.61 0.10 

18.61-19.20 0.59 

19.20-19.47 0.27 

19.47-19.69 0.22 ' 

19.69-20.05 0.36 

20.05-20.22 0.17 

20.22-20.47 0.25 

20.57-20.82 0.25 

20.82-20.87 0.05 



HOLE ASSAY 
# TAG # - -  

80-4 11215 

11210 

11217 

11218 

11219 

11220 

11221 

11222 

11223 

11224 

11225 

11226 

11227 

11228 

11229 

11230 

11231 

11232 

80-5 11233 

11234 

11235 

11236 

11237 

11238 

SAMPLE 
INTERVAL WImH 
( m e t r e s )  ( m e t r e s )  

82.81-83.06 0.25 

83.06-84.06 1.00 

84.06-84.85 0.79 

84.85-85.07 0.22 

85.07-86.07 1.00 

86.07-87.07 1.00 

87.07-87.26 0.19 

87.26-87.43 0.17 

89.07-90.07 1.00 

90.07-91.07 1.00 

91.07-92.07 1.00 

92.07-93.07 1.00 . 

93.07-94.07 1.00 

94.07-95.07 1.00 

95.07-96.07 1.00 

96.07-97.07 1.00 

97.07-98.07 1.00 

98.07-99.36 1.29 

1.52- 3.15 1.63 

3.15- 3.96 0.81 

3.96- 4.40 0.44 

4.40- 4.88 0.48 

4.88- 5.19 0.31 

5.i9- 5.29 0.10 



HOLE ASSAY 
3 TAG# --  

80-5 11239 

11240 

11241 

11242 

11243 

11244 

11245 

11246 

11247 

11248 

11249 

11250 

11251 

11252 

11253 

11254 

11255 

11256 

11257 

11258 

11259 

11260 

11261 

80-6 11262 

SAMPLE 
INTERVAL W I D T H  
(metres) (metres) % Cu - 

.01 

.01  

- 0 1  ,, 

.01 

Tr 

T r  

T r  

.01 

Tr 

T r  

T r  

.01 

T r  

.01 

.01 

Tr. 

.01 

.01 

.01 

.02 

.01 

.01 

.01 

.01 



HOLE ASSAY 
# TAG # - -  

SAMPLE 
INTERVAL ' WIDTH 
(metres) (metres) % Cu % Pb % Zn - - -  

.O1 Tr .22 

.01 .04 .61 

.01 , .02 .39 

.O1 .02 .17 

.01 .02 .19 

Tr Trl .01 

.01 .02 .06 

.01 .02 .04 

.01 .02 .03 

.01 .02 .03 

.01 .02 .06 
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HOLE ASSAY 
# TAG # - -  

80-7 11311 

11312 

11313 

11314 

11315 

11316 

11317 

11318 

11319 

11320 

11321 

11322 

11323 

11324 

11325 

11326 

11327 

11328 

11329 

11330 

11331 

11332 

11333 

11334 

11335 

11336 

SAMPLE 
INI'ERVAL WIDTH 
(metres) (metres) 

12.75-13.27 0.52 

13.27-13.41 0.14 

13.41-13.51 0.10 

13.51-13.75 0.24 

13.75-13.95 0.20 

13.95-14.52 0.57 

14.52-14.77 0.25 

18.20-18.45 0.25 

18.45-18.86 0.41 

18.86-19.11 0.25 

25.24-25.56 0.32 

25.56-25.70 0.14 

25.70-25.85 0.15 

25.85-26.42 0 . 9  

26.42-26.67 0.25 

26.75-26.82 0.07 

26.82-27.29 0.47 

27.29-27.58 0.29 



X. CONCLUSIONS AND RECO?IMENDATIWS 

The 1980 Crystal  Creek f i e l d  program ccmmenced May 13th and ended August 
11. Exploration included l inecut t ing ,  geological  mapping and prospecting, geo- 
che i i ca l  s o i l  sampling, geophysical surveying, trenching, and d i m n d  
d r i l l i n g .  Seven diamond d r i l l  holes  t o t a l l i n g  530.03 metres (1,739 f e e t )  were 
completed between J u l y  19th and August 8th,  1980. 

The 1980 d r i l l i n g  program did not  encounter any s ign i f i can t  mineraliza- 
t ion.  The 1979 and 1980 exploration prograh has adequately tes ted  the 
po ten t i a l  f o r  massive sulphide and disseminated mineral izat ion of econmic 
i n t e r e s t  on the  gridded area.  I t  is reccmmended t h a t  no fu r the r  work be 
prformed on the  de t a i l ed  g r id  area. 

The regiondl por t ion of t he  1980 exploration program on the Crystal  Creek 
property located numerous geochemical ananalies. For t h e  most part these 
anomalies a r e  due t o  mineralization r e l a t ed  t o  a x i a l  a reas  of folds. These 
ananalies were s t ronges t  alorq the V e m n t  Antic l ine which con t ro l s  t he  Ruth 
V e m n t  deposi t .  The geochemistry would seem t o  ind ica te  some p s s i b i l i t y  of 
s imi l a r  depos i t s  wi thin t h e  ax ia l  area.  However, our explorat ion tc d a t e  has  
not  u ~ r a d e d  the  area.  Other geochemical highs were proved t o  be re la ted  to 
occurrences s imi la r  t o  t h a t  a t  Warren Creek a d  have no econanic po ten t ia l .  
I n  view of t h i s  it is recommended t h a t  all lands i n  t he  Crystal  Creek property 
be returned t o  t he  o r i g i n a l  owners. 



STATEMENT OF EXPENDITURES 

Cost of geological mapping, geophysical consulting, geochemistry, diamond 

drilling and assays on the V group of mineral claims, Vowel1 Creek area, 

Golden Mining Division, B. C. from June 20th to August 12, 1980. 

SALARIES 

R. Laird (12 days @ $125/day) ............................ $ 

P. Callander (6 days @ $125/day) ......................... $ 

L. Hettinga (6 days @ $90/day) ........................... $ 

R. Wasylyshyn (12 days @ $90/day) ........................ $ 

FIELD COSTS 

Food and accommodation 36 mandays @ $4l/day .............. $ 

TRANSPORTATION 

Truck Rental 30 days @ $23.50/day ........................ $ 

GEOPHYSICAL CONSULTING 

Downhole geophysics ...................................... $ 

ASSAYS 

160 soil samples @ $13.20/sample ......................... $ 

310 drill core assays @ $13.20 sample .................... $ 

DRILLING 

Diamond drilling 371.53 metres @ $132.11/metre ........... $ 

REPORT PREPARATION 

20 days @ $125/day .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 500.00 

TOTAL $ 65 073.01 



I, R. J. Laird of Calgary, Alberta hereby cer t i fy  that: 

1) I hold an Honours Bachelor of Science (Cc-02) degree i n  Geology 

f r m  the University of Waterloo, WatepG, Ontario an3 a Master 

of Science (Applied) degree i n  ~ i n e r a i  Exploration f r m  McGill 

University i n  Montreal, Quebec and I have practised my profession 

in  exploration continuously since graduation. 

2 )  I have based conclusions an3 recumnerdations contained i n  t h i s  

report on my professional ex~er ience in mineral exploration. All 

f i e ld  work conducted on the property was c a r r i d  out under my 

d i rec t  supervision. 

Calgary, Alber ta  R. J. b i r d  M. Sc (A)  



APPENDIX A 

PSSAY CEFCCIFIWES 
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:.T~: ---Norcen Energy Resources l imi t ed  ............................................. File No. .197&3 ............................. j~ 

.... ................ ......................................-.. ....... .. 17th flr z 715 - 5th Avenue S.W. Date August .. l&, L 2 8 L  
CALGARY, Alberta .............................. ................................................... Samples C m e  F 

1:- ..... 

ATTN: J. GILLAN 

..... 

F .~.. 
... 
... ... ... SAMPLE No. 
..~.~ 

,-. .~~ 

I "Core Sam~les"  

< d i r a f  P 

&y'< ASSAY ac . . 

PAGE 1 

oz ./TON oz . /TON % % 
GOLE SILVER Pb 

% 
n 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.01 

.01 

Trace 

Trace 

.01 

.01 

.01 

Trace 

.01 

Trace . l-4 .01 .02 

Trace .16 .01 .02 

Trace .U Trace .02 

Trace .u .01 .02 

Trace .16 .01 .02 

Trace .18 Trace .02 

Trace eI-4 Trace .02 

Trace -I& .01 .02 

Trace .18 .01 .02 

Trace -16 .01 .02 

jJ Rccebu Gcrfifu THAT THE ABOVE RESULTS ARE THOSE 
9 - 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  
, . ~  

..... 
~ ~~ .~.. 
- Rejects Retained one month. 

::- ulps Retained one month . ~ 

::: -nless specific arrangements . . ~ ~ ~  .~~~ 
----made in advance. 

..... 

Licensed Assayer ol Brilish Columbia 



1: 
F:: To: .... Norcen.Enera..Reso!!r.cc2?s..Limited 
r: 
! :7%f lr,...7 15..-..5t!!..Aveer!ueeeS .W. 

P W A R Y  Alberta f........ ~ . . J  ........................................ 

E rrP .2X7 ......................................................... 

ATTN: J. GILLAN 

.... ... 

... 
.... 

I ..... ... 
-. SAMPLE No. 
.... 
I 

.... ... 
.... ..... .... .... ..... 

Rejects Retained one month. 

:: '"Ips Retained one month 
(i.. anless specific arrangements 
m... 

: made in advance. 

File No. ..... 197.48 ......................... 
Date ........... A~.?t..~s.f..~..1980.. 

Core Samples .................................... 

ASSAY 

LORING LABORATORIES LTD. 

PAGE 2 

3z ./TON oz ./TON '$ 
GOLD SILVER Cu Pb 

% % 
Zn 

Trace .16 .01 .02 

Trace .U .01 .02 

Trace e I - 4  . O 1  .02 

Trace .12 Trace .02 

Trace .10 .01 .02 

Trace -04 Trace .02 

Trace .U .01 .02 . 

Trace .04 .01 .02 

Trace .12 .O1 .02 

Trace .02 .01 .02 

Trace .02 . O 1  %ace 

Trace .06 .01 Trace 

Trace .02 .01 Trace 

Trace .02 .01 .02 

Trace . Uc .01 .02 

Trace -04 .01 Trace 

Trace .08 . O 1  Trace 

Trace 04 .02 -76 
Trace .02 .01 Trace 

Trace 04 .01 .26 
Trace .02 .01 Trace 

3 Eerebp Qertifn - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

... 

Licensed Assayer of %fish Columbia 
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. ~ \ 7tbilr,..7U..-..5tb-A~enue..S . Date ........... Auyst..lst,..lq80.. 
r .  GARY,..Alhrta .... . ................... Samples ~..-Cm.e ~ ............... ~ ...... 

... ,.I 2P:.Z7 .........-........- ~ .-.....-.- ~ .......... .... 
ATTN: J. G I W  - .  

I . ~ ... .,.. .... . -- ... SAMPLE No. 
.... 
I 

.... 
- -  Rejects Retained one month. 

-I ... ulps Retained one month 
7.- .... unless specific arrangements 
- - m a d e  in advance. 

\ i t t r n t  P 

A S S A Y  

PAG33 3 

oz ./TON oz ./TON % 
GOLD SILVER 0.1 

% 
Pb 

% 
n 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.01 

.01 

.O1  

.01 

.01 

.01 

.01 

.01 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.10 

Trace 

Trace 

Trace 

Trace 

.02 

Trace 

.02 

.02 

.02 

.02 

.02 

.02 

3 Bcrebg Gertifu - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

s.&7~.(.z.+ -%JL 

Licensed Asrayer of British Columbc 
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E.:. To: ' -.--. ...................... ---Noreen--Enera--Resources-ljmited File NO. X3248. p 

.......... 4 ~Lh.flr,..~lfi..-..5LhhA~en~eeSS.WW. Date ~.~&..&tt..1!?%~. 
....................... .. Alb.eAa Samples . ..C.W? ......................... 

......................................... 

bGr A S S A Y  @/ 

LORING LABORATORIES LTD. 

.... 

r ... 
.,. 

..~ SAMPLE No. 
.... 
I 

.~.. .~~~~ 
' '  Rejects Retained one month. 

- )"Ips Retained one month 
( I t .  .... unless specific arrangements 

made in advance. 

PAGE L 

);T ./TON OZ./TON % % % 
GOLD SILVER Cu Pb Zn 

Trace .04 .01 Trace .01 

Trace .02 Trace Trace .01 

Trace .02 Trace Trace .01 

3 Berebg &trtifn THAT THE ABOVE RESULTS ARE THOSE - * 
. . . .  ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES 

.................... ~. 

Licensed Assayer of British Columbia 
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(;:: To: ...... ~ a r ~ n . ~ n e r g y . . ~ e s ~ ~ ~ ~ ~ ~ ~  Limited File No. ....................................... 19821 

.......... 27.th.Xk,..215..rr5.I.h..A~e.nue SaW. Date ......... Aqust..8th,..1980.. .. 

. ...... ~.C.A.LGML.W?mg ............... Samples ..Core .......................... 

T~2p.. 2x7. ............................. 

- c \ i t i c a t  P 

... ... ... .~ .. SAMPLE No. ... 
'12 

' I  
..I 
... ... -. ... ... ..... "Core Samples" 
.... 

: . ~  .... .... ..... 
Rejects Retained one month. 

. .  ~ l p s  Retained one month ... 
L less ..~~. specific arrangements 
':.nade in advance. 

Q€- ASSAY 

LORING LABORATORIES LTD. 

PAGE 1 

oz . /TON oz ./TON % % % 
GOLD SILVER Cu Pb Zn 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.01 

Trace 

.01 

.01 

.01 

.01 

.01 

Trace 

- 0 1  

.01  

Trace 

.01 

.01  

- 0 1  

.01 

.01 

.01 

Trace 

Trace 

Trace 

Trace 

Trace 

.02 

Trace 

.02 

-02 

-02 

.02 

.02 

Trace 

.02 

Trace 

.02 

.02 

.02 

.02 

Trace .02 . O 1  .02 
3 Berebp @?erfiiv THAT THE ABOVE RESULTS ARE THOSE 

.02 

.02 

.01 

.02 

.02 

.02 

-07 

* 03 

.01 

.01 

Trace 

.01 

. O 1  

.01 

.01 . 

.02 

.02 

.02 

.01 

w 
Licensed Assayer of British Columbic 



I 
To: "...... ~~.~.cer?..~.ee~~..I!~.~.oourcess Limited File No. ....................................... 19821 r i: 
............ ............................>............... ;. 2 . 7 t h . f k , . . 2 ~ ~ ~ ~ ~ ~ 5 t h . ~ . t ! ~ ~ e . n  5.W. Date August 8th, 1980 

: ..:.... Cl.FGy~%ber.@ ............... Samples Core ............................. 

...................................................... T2P 2x7 + 

ATTN: G. MCXILLIAMS - .  
(11 i r a f  P 

&jqC ASSAY OF 

Trace 

Trace 

Trace 

.010 

.010 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.010 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

,.. . .~ SAMPLE No. ... 

.01 

Trace 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

-01 

-01 

. 01 

.01 

.01 

-01 

.01 

.01 

02. /TON 02. /TON % % % 
VRR CII Ph Zn 

Trace 

Trace 

.02 

.02 

Trace 

Trace 

%ace 

Trace 

Trace 

Trace 

.02 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.12 

.... 
I I 

.01 

.O1 

03 

.01 

Trace 

.04 

.02 

.02 

.01 

.02 

so3 
no5 
.01 

.01 

.01 

.01 

.01 

.01 

.~~ 
t.. k! 
..~. 
:: Rejects Retained one month. 

J 
I. 

TI: .... ..... 

. ulps Retained one month 
f-. .... ""less specific arrangements 
\... 
,---made in advance. 

gcrcbp aerfifu - THAT THE ABOVE RESULTS ARE THOSE 

. . . .  

.................... 

Licensed Assever of British Columbia 

I 
ASSAYS MADE B Y  ME UPON THE HEREIN DESCRIBED SAMPLES 

.~ . 



File No. 

Date ..... 

Samples 

L:,.. .. ; ......................................................................... 
... 
F 
\:: 

\if i r a  
P 

&"' A S S A Y  Or 

.... 

f .~~~ 
... SAMPLE No. 
... 

I 
1:: "Core Samples1', 
... .... ... 

... .~~ .... ..~~. 
2;::z 

'--Rejects Retained one month. 

August ................ 11th 1 .... 1 9 .  80 .. ......... 

Core ............................ 

PAGE 1 
% % % 
Cu Pb Zn 

.02 .02 .01 

.01 .02 .01 

.01 .02 .01 

.01 .02 .01 

.01 SO4 .01 

.01 .02 .O1 

.01 .02 .01 

.01 .02 .01 

.01 .02 .01 

.01 .02 .01 

.01 .02 .01 

.O1 .02 .02 

.01 .02 .02 

.01 .02 .01 

.01 .02 .02 

.01 .02 .01 

.01 .02 .02 

.01 .02 .02 

.01 .02 .01 

3 perebg Oeriifu - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

: :  lips Retained one month ..~ 
1:: .:~.~:. bless specific arrancements 
'~-~-nade in advance. 

.... 

Licensed Assaver 01 aritish Columbia 



. . 
---To: .No~cen..&ergx.R.~.s~..~~..e~s~~E!?,~ted File No. ..... 19325 ......................... 
,.. ,.. F :f .~2?2th..f.~.,..211..:..5th.A.v.e!!i!eeeeSS w. Date ..... k .xus t . l l tb ,  .. ~980.... ... 

?ALGARY Alberta .... ............ ! .................................... Samples ..... Core .......................... ['i 
.. 12.p 2x7 1::. ..... ....................-...........-..---. 
.... 

ATTN J. G I L L A N  

\ i t  i r e f  P 

&yct ASSAY OC 

I 
-.. 
... 
- .. ,.. 

SAMPLE No. 
.... 

I 
"Core Samples" 

11001 A 

11002 A 

11003 A 

11004 A 

1100 j A 

11006 A 

11oo'l A 

11008 A 

11009 A 

11010 A 

11011 A 

11012 A 

l1OU A 

11014 A 

11015 A 

11016 A 

11017 A 

11018 A 

11019 A 

11020 A 

PAGE 13 

oz . /TON oz. /TON 
0 

. . ~  ... ,.. -~.. 
~~~~ 

,~.~. , .: 
' -Re jects  Retained one month. 

.:: ulps Retained one month 
L n l e s s  + specific arrangements 
: made in advance. 

Trace 

Trace 

Trace 

,010 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace .02 
3 R c c e b ~  Gerfifu THAT THE ABOVE RESULTS ARE THOSE - - 
ASSAYS MADE B Y  ME UPON THE HEREIN DESCRIBED SAMPLES . 



TO: ...~orcen.EneEm..Re.sources.-~ted File NO. ..................................... 19825 

........... ............................. 7th.f.k x.. 7L5.-rr.5th.*~e~~eees.f!. Date August l l t h  r 1980 ... 
CAUARY I Alberta Samples ..................................... Core ....... ......................................... 

... 
i" ........................................................ -A' .m 

\if i c a t  P 

&'' A S S A Y  

I .... .... 
- .~ ... 
~ .. SAMPLE No. 
1: " 8 . '  

i ... .,. 
';I ... ,--.. ...... .. ~~ 

dejects Retained one month. 

. ~ l p s  Retained one month . ~ .  
2:: .... ,less specific arrangements . .~.~. 
:---nade in advance. 

% % k 
11 n 

.01 .02 .02 

.01 .02 .01 

.01 Trace .01 

.01 .02 .02 

Trace Trace .01 

.01 Trace .01 

.01 . 04 .01 

.01 .02 .01 

. O 1  .02 .02 

.01 .02 .01 

.01 .16 .01 

.01 .02 .01 

.01 .02 .01 

.01 .02 .02 

.01 .02 .02 

.01 .02 .02 

.01 .02 .01 

.01 .02 .02 

.01 .02 .02 

.01 .02 .02 

3 g g r g b ~  gertifa - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

..&.&m:*u~~. 
Licensed Assayer of Eiitish Columbia 



rr . 
T o :  . .  ~ ~ o " o r c r n . . ~ e ~ ~ r . ~ e ~ z s . e ~ ~  Limited File No. ..... 19825 ....................... 
,.. 

.;: ~z~.~.lr, .. 7~5...y..5th.e~e!!~e..S!.w Date ..... ~~t..ut~~..ly30 ..-.. ~~. 

- ' %.A.Ry.t..Alb.e~ta... ..................... Samples ................................... Core i. 
T2P 2x7 ..................................................... r:: 

.... 

, i i i cer  P 

A S S A Y  

,... ... 
::: 
<.. 
.... 

I ... . ~ .  -.. ... ... ... 
i:: 

SAMPLE No. 
. .~~ 

I 

?. .-. , ~. 
..... ..... , .~~.  
'"-Rejects Retained one month. 

- ulps Retained one month ... 
;-,,nless specific arrangements 
'made in advance. 

PAGE 14 

oz ./TON oz. /TON 
GOLD SILVER 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace -02 

Y - R C T E ~ Q  Certifv - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE B Y  ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

'z- ........ 

Lcensed Assayer of British Colunbic 



C 

Norcen Enera. ~e ' sources  Limited t::: To: ....................................... 19825 .................................................. File No. 
i!:! 7th flr, 715 - 5th Avenue S.W. ............................................................. Date ........................... I ................ August 11th 1980 

CALGARY, Alberta ....................................................... Samples Gore ............................... ..... 
. . ... ... .... -.J 2yJ 
... ....................................... 

-' urn: J. GILTAN 
......................................................................... ..... ... 
... ... 
... .. 

+ t i r s  f, 
&" ASSAY Qc 

, ~ ~ . ~  

= .... 
... ... 
... SAMPLE No. 
t-.. 

r , 

f;,::, 
c111 
' -2ejects Retained one month. 

... ~ l p s  Retained one month 
j-j...iless specific arrangements 
G n a d e  in advance. 

PAGE 3 
% % % 

3 Brrcbp Gcrfifu - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

Licensed hsreyer of iritish Columbia 



I ... , ~ .  
... 
..~ ,.... SAMPLE No. 

};;:: ... 
*..... t:;~ 

"ejects Retained one month. 

.- ulps Retained one month 
~ n l e s s  specific arrangements 

, made in advance. 

' ASSAY OP 

LORING LABORATORIES LTD. 

PAGE 1 5  

oz . /TON OZ. /TON 0 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

%ace 

Trace 

Trace 

Trace 

Trace 
Y P c r e b ~  (!Ierfifv THAT THE ABOVE RESULTS ARE THOSE 
ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

........ ............ c- \ 

Licensed Assaver of ~ h i s h  Columbia 



1: ... 
Norcen hergy  Resources Limited p: To: .......... ... 

6 .~th..ff~l..~~~..-.~t!!.~ver!~eee~ss~ww 

19825 File No. ...................... 

......... c... Date ........ *st. ~lth,..lqm 
........ .......................................... ?"GARY Alberta . ........................ ,. .  .... 3 Samples ..'?ore 

, <~ 

::! .,~ Lp 2x7 
.......................................................... 
.... 

A m :  J. GILLAN 

P ... 
.r. . , ~  .... - , ~  SAMPLE No. 

I ,  

11060 A 

1 11061 A 

11063 A 

11064 A g ll065 A 

1 11066 A 
3: 
j: .... .... ~ 0 6 7  A ...... 
I 1l068 A 

i .... . . ~ ~  ,.~. , ~ ~ .  , . ~ . ~ ~  ..... Ei;- 
-i(ejects Retained one month. 

110s Retained one month .:.. . 
 less specific arrangements 
r n a d k  in advance. 

bDr ASSAY o/ 

LORING LABORATORIES LTD. 

.01 

.01 

.01 

-01 

Trace 

.01 

.02 

. O 1  

.01 

.01 

.01 

. O 1  

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.02 

.02 

.02 

.02 

.02 

.02 

-02 

.02 

Trace 

Trace 

.02 

.02 

-02 

.02 

.02 

.02 

.02 

.02 

.02 

*ace 

3 @xrbg Oert i f~  THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

. . . . . .  ...................... 

Licensed b r a y e r  of British Cdunbic 



ATTN: J. GILLAN 

I ... ., ~i SAMPLE No. 

J . . ,.. 
... ,. 
?:.~:. 
!:: 
R e j e c t s  Retained one month. 

: ulps Retained one month 
L.unless specific arrangements 

-made in advance. 

PAGE 16 

OZ. /TON OZ. /TON 
C0T.X q T m  

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace .20 
3 Berrbp aertifn THAT THE ABOVE RESULTS ARE THOSE - 
ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 



I:. 
::: To: N.~~~en.Enerm..Re~.ourc~.ssSs~ted File NO. .............................. 19825 ........ 

ki e y .th.f&r.J!15..rr..?.f.!!.-*!!e~~e-.s:!.  ate ........ P~st.llth,..19SO.... 
C 4IGARY L Alberta Samples ................................... Core ........ ....................--................... 1s , ' 

- -  -2 2x7 /::: -.... I.._ ............................................. 

ATTN : J . GILLAN 
, . , ~ ~  ......................................................................... .... ... 

,?L P 
' A S S A Y  OF 

LORING LABORATORIES LTD. 

... ... 

. . ... 

.. -. 
SAMPLE No. 

,.... -1. :. " 

Fi(ejects Retained one month. 

ulps Retained one month 1:: .nless specific arraneements 
----nade in advance. 

PAGE 5 
% % % 

.01 

.02 

.01 

.01 

.O1 

.01 

.01 

.01 

.02 

Trace 

Trace 

.02 

.02 

.02 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.01 .02 

.01 .02 

.O1 Trace 

.01 Trace 

.01 Trace 

.01 Trace 

.01 Trace 

.O1 .02 

.01 .02 

.01 Trace 

3 Berebg act-ti€? THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE B Y  ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

.07 
-04 

.01 

.a 

.01 

.01 

.01 

.01 

.02 

.01 

.02 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

Trace 

- 
Licensed Asrayer of British Columbia 

~ 



... ... 
..~ .... . .~ .~ SAMPLE No, 

i 
v .  
.... . . ~ ~  ..... , ~ ~ ~ . .  

Rejects Retained one month. 

'ulos Retained one month 
unless specific arrangements 
made in advance. 

PACR 17 

oz. /TON oz . /TON 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 
3 Perebg aerfifn - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

............... ~ 2 . Z  eri2L.a . . . . .  . . . . . . . . .  

Licemtd Ahreyer o! British Columbia 



'1- 
..':. TO: -Norcen. .~~. .Resources. l ; imited ,File NO. ...................................... 19825 1:;. 
, ,.. ~t~.f.~~..~~~..r.~tk.*~.~:r!?if:..s.tw: Date ....- ~..~st.llthtt1~8O.. .. 

,... %@yl .-*lk*a ......................... Samples . ..Core. ......................... 1;: 
:-: ..,. A2x7 .,. ..-................................................... 
... 

\if ice  P 

&" A S S A Y  OC 

~p ... 

.~.  SAMPLE No. 

..... p': 

.- .,-..-. ...... ... ... - 11100 A ... 

!. 
5: ... .... ..... ...... 
"... .... 

dejects Retained one month. 

rlps Retained one month 
mless specific arrangements 
nade in advance. 

PAGE 6 

% % % 

.01 

.01 

-01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

-01 

.01 

.01 

Trace 

-02 

Trace 

Trace 

Trace 

.02 

.02 

Trace 

.02 

.O4 
Trace 

.02 

Trace 

Trace 

.02 

Trace 

'l'race 

Trace 

04 

Trace 

Trace 

3 perebg aerfifu - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

.01 

.01 

Trace 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.02 

.01 

.02 

.02 

.a5 

.O1 

. . . . .  ................ 

Lcenred Asseyer 01 British Columbia 



I .... 

SAMPLE No. 

.... ..... 
.b., 

--Rejects Retained one month. 

'ulps Retained one month 
. -  ~ n l e s s  specific arrangements f::: 

made in advance. 

PAGE 18 

OZ. /TON OZ. /TON 
rxJ77l-l sum 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

,010 

,010 

Trace 

Trace 

Trace .lo 3 7f icreb~ aerfifo THAT THE ABOVE RESULTS ARE THOSE - r ,  C - 



....................................... 19@5 File No. 

Date .-.-.-... A ~ ~ l l t h , - ~ l 9 8 0  .. 

Samples - --Core-. .......................... 

\i lhzt 
P 

ASSAY OF 

.'. ..... I .-. 
*.. SAMPLE No. 

L... 
...- Aejects Retained one month. 

~ l p s  Retained one month k.. ,less specific arrangements 
E:nade in advance. 

001 002 15 
Trace 04 021 
Trace Trace .02 
-01 002 002 
001 04 03 
001 020 07 
-01 Trace 09 
007 9.59 7.62 

.01 -16 037 
001 04 03 
.01 Trace 002 
.01 Trace 05 

Trace Trace 
l 04 

001 002 .O6 
Trace 04 04 
.01 Trace .02 

Trace Trace 001 
Trace -06 038 
001 002 07 

Trace .02 001 

g ~ r e b p  aerfifu THAT THE ABOVE RESULTS ARE THOSE 
.LI 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

2 ~ 2 7 - . 2 . < ~ .  .- ..................... .............. 

Licensed Asseyer of Erifish C3lumbie 

PAGE 7 

% . . 
.- I % % 

- 

- 

J 



.::I: -. . To: - - N ~ r c ~ n - E n e r ~  -R-esowc-es--Limited 
4: ::- t... . ' 7-th- - 2 k- g - -7150- -!&h- - AYSIW-M =. 
.... .... A G - - 3  - - -  - . ------ --- -------- - - 
.-- .... -... , 

: :  .e :.a7 - - - - - . - - - . - - - - - . - . - _ - - - - - . - _ - - - - - . - - -. - - - -. 
ATTN: J. G I W  

.... 
--.. .... 
- .. . 
... ..... 

.... ... .. . 
P 

...- -.. .... .... 
SAMPLE No. 

-.-.. 

I 

'-Rejects Retained one month. 

:: ulps Retained one month 
%,nless ,..... specific arrangements 
j - 3 a d e  in advance. 

A S S A Y  Of. 

L O R I N G  LABORATORIES LTD. 

PAGE 12 

% 

SILVER FOLLOW 

3 Berebe Qertifu THAT THE ABOVE RESULTS ARE THOSE - LII 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

Licensed Assayer of British Columbie 



.% -,- 
:i. .*- .. SAMPLE No. 

i& .... ..... 
Rejects Retained one month. 

F. ulps Retained one month ," ;:.. ~ n l e s s  specific arrangements 1;::: , .nade in advance. 

Samples . - 

bFr ASSAY OP 

LORING LABORATORIES LTD. 

PAGE 19 

oz . /TON OZ. --- /TON ..- 

Trace 

,060 

Trace 

Trace 

Trace 

,010 

Trace 

Trace 

,010 

Trace 

Trace 

. 0 10 
,010 

Trace 

Trace 

,010 

Trace 

,010 

Trace 

Trace 



::::. ..... To: -- -Roorc e n ~ c ~ e r ~ g S T g S T R e e s s o u r c e s s s ~ t  ed 

..... .... .. - 
.t. 

..-. .,- 
.... 
I .... ... 

SAMPLE No. 

,-... <.... 

Rejects Retained one month. 

ulps Retained one month 
'. ... ..>less specific arrangements 

3 a d e  in advance. 

19825 File No. --.--..--_----.-------.-_._--..-__---._ 

. Date ...... .-Augusk 1&f?~--l!%O.. 

Samples . !&ze._. 

Q V '  ASSAY Of. 

PAGE 8 

k 
Cu 

% 
Pb 

% 

001 

Trace 

Trace 

Trace 

Trace 

Trace 

002 

Trace 

Trace 

002 

04 

Trace 

002 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

002 

004 

Trace 

3 pcreba ecrtifu THAT THE ABOVE RESULTS ARE THOSE 
c) h 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

.................... aMfl.22 . . . . .  , .......... +- 
Licensed Asseyer of Erifish Columbia 



i 

... 
- -. 

SAMPLE No. 
.-.. 
I 

I::: 
t-::Rejects Retained one month. 

.:: ulps Retained one month 
F.,nless ... specific arrangements 
:'--made in advance. 

PAGE 20 

oz. /TON OZ. /TON 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace .16 
acrebp Ccrfifu U THAT THE ABOVE RESULTS ARE THOSE 

Licensed Asseyer of British Columbia 



.... .... I . . .  

::::??ejects Retained one month. 

.. ulps Retained one month 
': nless specific arrangements 1:::: nade in advance. 
I-. 

........................ File No. ..19%5 
August 11th 1980 Date .......................... 1 ................. 

Core Samples . .--_..--.- 

Q' ASSAY ?.. 
LORING LABORATORIES LTD. 

PAGE 9 

% k 
Cu 

% 
Pb Zn 

.02 

.02 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.02 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.02 

' J 
Licensed Assayer of British Columbia 



.... .... 

I ... 
.,& -. 
... 1.. 

SAMPLE No. 
.... 

'I" 

, - - - -  ...-- 
'+Rejects Retained one month. 

.. ulps Retained one month 
unless specific arrangements 

m a d e  in advance. 

L 

bEW A S S A Y  Of. 

LORING LABORATORIES LTD. 

PAGE 21 

oz . /TON OZ. /TON 
S TT ,vm 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

'hate 

Trace 

Trace 

%ace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 
3 gcrebp aertifu THAT THE ABOVE RESULTS ARE THOSE 

li 

  SAYS MADE B Y  M E  UPON T H E  H E R E I N  DESCRIBED SAMPLES . . . . 



..- SAMPLE NO. . 

... ..... ,..... ,.... 
'Rejects Retained one month. 

... l lps Retained one month 
I. - 
;:: ,--.. iless specific arrangements 
%nade in  advance. 

Q" A S S A Y  ?F 

PAGE 10 

% % a 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.02 

010 

Trace 

002 

Trace 

Trace 

Trace 

001 

002 

002 

002 

Trace 

01 

002 

l 09 

*oq 
.02 

.01 

001 

001 

010 

-34 
04 

.05 

*07 
021 

010 

a a e r e b p  &crfifu THAT THE ABOVE RESULTS ARE THOSE - - 
ASSAYS MADE BY M E  UPON T H E  H E R E I N  DESCRIBED SAMPLES . . . . 

-. ................. &SL~~.Z 
Licensed hssaser of 



I 
&.. .-. -.. 
..- 
..,.. SAMPLE No. , 

... ,.... 
I.... .... ,.... 

'-"'Rejects Retained one month. 

'ulps Retained one month 
. unless specific arrangements 
made in advance. 

<%t i ra t  
P 

A S S A Y  PF 

PAGE 22 

GQJtD SILVW 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 
Rcrebp 

. . . .  ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES 

L/ 
Licensed Assayer of British Columbia . 



1: 
.---. ..... TO: ~-~r_J_~~~e~~~Esl~r&rl~~Rf:~s~ource~s~~~L;imited 
... 
'6: !7th flrl--715 - 5th Avenue S W -.' -------------- ................................ ttt: 

C W A R Y  Alberta .... --------I .... 
<: .,$ ... ... 

' - A m :  J . GILLAN 

19825 File No. ...................................... 

Date ------*st -nih,-.~m .... 

Samples C-we .............................. 

... 
t: SAMPLE NO. , 

.... 
"-. Rejects Retained one month. 

-. ulps Retained one month ... 
-: ..... nless specific arrangements .... 
---made in advance. 

QV ASSAY *, 
LORING LABORATORIES LTD. 

001 

001 

001 

001 

. O 1  

001 

001 

001 

Trace 

Trace 

Trace 

001 

Trace 

001 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

, 002 

.02 

Trace 

Trace 

Trace 

Trace 

Trace 

3 Werebp Certifn THAT THE ABOVE RESULTS ARE THOSE - 
ASSAYS MADE B Y  ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

: .&d-L-. ................ 

Licensed Asslyer of Sr~tish Calumbla 
-- - 



y... 
ATTN: J. G I L L A N  

.... ' ,. 

I ,... .. . -. . 
-.. 
.... .... !... 

SAMPLE No. 
.-.- 

I r:.. 
..+- .. - .... 
t_ .-.... 
, I 
-2.. -. .... 
,.:. 
-. .- - - - -  

I g-1 
I: - L: 

--.-.. -. ... 

I .-. .--. 
4.. --. 
C.. 
7. -..... &..-.. 

I 
I-- .-.. ,... 
+..- ..-. 
L..  ...... **.... 

I ..-. -2- .,. :.: 
..-. .,..- . .. - . . . 

I 
-.-. 7.. 

I:-: 
1::. ... 
+- .... 

I/: .:: -.. .... 
.-.... ..... ?..... ..... 

! 
4-. .-. .-. 
k... 
1;:::: ,.... 
1: 
..... t :: 
I 
I 

-' . 1 :::: ..... .... .... 
'."itejects Retained one month. 

Retained one month 
specific arrangements 

, nade in advance. 

File No. ---19825 .- 

Date -.-_-. Auwt.-llth,--1980 ...-.- 

Samples . ----.Core --..-- 

' ASSAY FF 

PAGE 23 < 

oz. /TON OZ. /TON 
GOTD SILVER 

Trace 

Trace 

Trace 

Trace 

3 Rerebg Gertifu THAT THE ABOVE RESULTS ARE THOSE - - 
ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

Licensed Asseyer of Eritish Columbia 
--.-A- - 



'.... 
,.... , -  TO: dORCEN ENERGY RESOURCES LIMITED, 
... ?.. 

i :  2 7 t h  F l r . ,  715  - 5 t h  Avenue S.W., - 

- a l g a r y ,  A l b e r t a  T2P 2x7 .... , --  -------. _ _  ------ _ _ _ _ _ _ - - _  ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ ~ ~ ~ ~ .  
k. ,.. 
,-. 
L.. ....................................................... 

19861 File No. ....................................... 

........... .... Date A!?9st-?!-~--!-??!? 
.................................... C o r e  Samples 

ATTN: J o h n  G i l l a n  .... j.... ........................................................................ ..- ... ... ... 
,.. ,.. 

+f  i c a r  
P . . 

@'' ASSAY 

I "Core  S a m p l e s "  I 

t 

'C' 

.... 

SAMPLE No. . 
-. . 

I 

T r a c e  

T r a c e  

OZ . /TON 02. /TOS 

GOLD SILVER 

T r a c e  

T r a c e  

T r a c e  

T r a c e  

T r a c e  

T r a c e  

T r a c e  

T r a c e  

T r a c e  .46 

T r a c e  

T r a c e  

T r a c e  - 0 2  

Bcrebg Gcrtifc THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

..... 
Rejects Retained one month. 

I- 'ulps Retained one month 
F::: ~ n l e s s  specific arrangements ......... 
..... 

made in advance. 
Licensed Assayer of k t i s h  Cclumbic 



- ... T Norcen Energy Resources Limited 
1::. .... 
! 27th flr, 715 - 5th Avenue S. W. 
,... 

CALGARY, Alberta 
+... ................................................... 
,. - 
: T2P2X7 
':I ...................................................... 

. ...... ATTN: T. TURNER ................................................................ .>. 

I ... .-. - .. 
. -- SAMPLE No. 

I .,- ... .... "Core Sample~" 
.... - -. 

-... 
,... 
' - .-.Rejects Retained one month. 

- -  ulps Retained one month 
4-. 
;.::..unless specific arrangements ..... 
!...made in advance. 

File No. -----  l%!& .---~--.-.----..------.- 

Date -. --&ZK& --~k%--~%!!..-- -. -. . - 

. .......................... Samples .--Core 

< ~ f  i c a r  
P 

@' ASSAY OF 

PAGE 1 

PPM PPM PFii 
C u  Pb Zn 

.01 
*01 
.01 
.01 
Trace 
Trace 
Trace 
.01 
Trace 
Trace 
Trace 
,01 
Trace 
,01 
.01 
Trace 
,01 
.01 
.01 
.02 
.01 
.01 

3 

.02 

.02 

.02 

.02 
Trace 
Trace 
.02 
.02 
Trace 
.02 
Trace 
-02 
.02 
.02 
Trace 
.02 
.02 
Trace 
.02 
Trace 
Trace 
Trace 
.02 
.02 
Trace 
.02 
.04 
.02 

Licensed Assaver of Eritieh Eolumbia 



.... .... .... To: -------_-. Norcen -------- -------- Energy ....................... Resources Limited 
.$. 

.;: :: 27th ---------------I ~ l r  ---------- 715 ~:--5th--fi.~nue~ -_S.+! 

... . . . 

... SAMPLE No. 

-1- 
:::I ... "Core Samples" 
.... ... 
....~ ..... 

... ... I 11233 

... 

.\. 
- 8 .  -.- 
-1 :... 

11234 
.... 
I 1123 5 

. . . ... . - - 
:3: 

1x236 

i 'x->~ejects  Retained one month. 

ulps Retained one month 
rb-. 

nless specific arrangements 
i n  advance. 

\if i c a f  
P . . 

@$ ASSAY OF - . '  

PAGE 3 
oz ./TON 

GOT ,D 
OZ ./TOI$ 

S T T , r n  

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 04 
Trace 

Trace 

Trace 

3 Berebe gertifu THAT THE ABOVE RESULTS ARE THOSE 
ICI 

ASSAYS MADE B Y  ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

. . . - . . .--.. . . . . . . . . .-. ..&C?C/.~~.Z,&-~. . . 

Licensed Assryer of %!ish Cclumbia 



.,. 

.L. 

'C 
-,. .-.. SAMPLE No. 
-&-:... 

I 

I 
I:- 
t:: ;:.... 
$-;p . 

Rejects Retained one month. 

ulps Retained one month 
6 nless specific arrangements 
k n a d e  in advance. 

+ f  ht 
P 

$" A S S A Y  -9 

PAGE Ir 

Trace 

Trace 

Trace 0 0 6  
Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.m5 
-005 

g %erebe Ccrtifu THAT THE ABOVE RESULTS ARE THOSE - ?', (CI 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

. . . . . - . . . . . . . . . . . . . . . . . .LC. 
Licensed Asssyer of British Columbia 



.,. ... . . -.. SAMPLE No. 

r-.- *.. 
' Rejects Retained one month. 

- -  'ulps Retained one month 
unless specific arrangements 
made in advance. 

File No. ---19.gb4 .......................... 

Date  st. -21s-t -,-_ DBO-. . --. - 

Samples . -&, ?e ............................ 

Q" ASSAY Pr. 
L O R I N G  LABORATORIES LTD. 

PAGE 2 

PPM 

.01 

.01 

.01 

.01 

.01 
a01 
.01 
Trace 
a01 
.01 
so1 
-01 
-01 
Trace 
Trace 
.01 
.01 
* 01 
Trace 
so1 
Trace 
.01 
.01 
Trace 
Trace 
Trace 
.01 

Trace 
.02 
Trace 
.04 
.02 
no2 
.02 
Trace 
.02 
.02 
-02 
-02 
02 
-02 
Trace 
.02 
.02 
* 02 
-06 
Trace 
Trace 
.02 
.02 
Trace 
.02 
.02 
Trace 

)LD & SILVER TO FOLI;O'i 

3 R C T C ~ D  C~rf i fu  THAT THE ABOVE RESULTS ARE THOSE 
9 C)  

. . . .  ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES 

Licensed hsrayer o! 3ritish Columbia 



- 
ATTN: T. TURNER 
......................................................................... .... -. . 

... ... 1 
. SAMPLE No. 

..... 
'"'.Rejects Retained one month. 

i:  ulps Retained one month 
C; nless specific arrangements 
f%nade in advance. 

File No. ---199.44 ........................... 

Date ..... Awst.21st9---.98I)-.. .... 

Samples .. -----Core .......................... 

' ASSAY -OF 

LORING LABORATORIES LTD. 

PAGE 5 

oz ./TON 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Wac e 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

?J R e r C b ~  eerfifu THAT THE ABOVE RESULTS ARE THOSE - 
. . . .  ASSAYS MADE BY M E  UPON T H E  H E R E I N  DESCRIBED SAMPLES 

4 ..................... : L c . a . . D - 7 . . . Z .  
Licensed Assayer of British Columbie 



... 
-. ... ... SAMPLE No. , 

L. 
6.. 

-. 
3. .~. 
-. -. "Core Sam~les" 

.... Rejects Retained one month. 

.-I 'ulps Retained one month 
;$:: ~ n l e s s  specific arrangements .... 
: made in advance. 

File No. ---19966 .......................... 
Date -..~ugu.st.-25-th-~--198> ......... 

Samples ..-C_qre-. .......................... 

Q "  ASSAY ?F 

1 

PPM PPM 

.01 

.01 

.01 

.01 

.01 

.01 
Trace 
.01 
.01 
Trace 
; 01 
Trace 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
-01 
.01 
.01 

3 

Trace 
a02 
02 
.02 
so2 
so2 
.02 
.02 
.02 
-02 
'02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
'02 
.02 
.02 
.02 
.02 
.02 
.02 
Trace 
.02 
.02 

r &er~bg gcrfifu h THAT THE ABOVE RESULTS ARE THOSE 

.02 . oi 

.01 
-01 
.01 
.01 
Trace 
Trace 
.01 
.01 
.02 
.01 
a01 
Trace 
.01 
.01 
.01 
.01 
.01 
.02 
so1 
.01 
.01 
.O1 
Trace 
Trace 
so1 
.02 

Licensed Asseyer of British Columbia 



ti; 
v; 7-m-- f-LX 3--- 715-----5th--A~enue--S?h!* 
CATGARY Alberta . - - - - - - -9  --------------------.-- ------------------. 

File NO. --_- -_- -  19966 -...-.-----...-----. .. 

August  25th 1980 Date -.-_-.-- ----.--.---.__- r 

Samples . -----&E --..._ 

,if i r . q  
P s . . 

bC ASSAY Ff. 

"Core S m l e s n  I 

.... 

I 
PAGE 3 

Trace 

Trace 

Trace 

Trace 

... 
y.. 

-.. SAMPLE No. - .. -..- 

Trace 

Trace 

.Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Wace 

oz ./TON oz ./TON 
GOLD SILVER 

Trace 

Trace 

Trace 

Trace 

Trace 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

56 
-26 

020 

002 

. or; 

. 02 

56 

030 

a A - 2  

*u 
.16 
-06 

.02 

04 
0 0 6  
.12 

04 
.22 

.16 

.-. --... -.... 
-L... 

..-..Rejects Retained one month. 

ulps Retained one month 
.,nless specific arrangements 
nade in advance. 

.. ..--.--....-..-..- 

Licensed Asszyer of British Columbia 



ATTN: T. TURNER 
( % i h t  

P 
b't A S S A Y  ? .  

19966 File No. . -  

Date -.-- liYgYstt-25th,-19.t3Q --.. .... 

Samples . ---_-Core .-..------.------- --... - 

]I 5. 

... 

-. .... 

-- I 
.+. ,.. -.. ,... 

4.. ..- 
2: 

I 
:t' 
a-- ,.... 

I 
.-- 
..... ..... 

' I  
,.. 
a _ _  -. . 6.. 

.... ..... 

I 
'l'. ... ... ,.. -... 
...-. ..... 
I 
_I ... 
-. ... ... 
...... ..... 

I 
.! 

...... 
,.... ... ..... 

I 
i.:.. *.... 
.... 

I 
XI ,.. .. ,.... .... 
L... . ,.... 

I ,.: 
1:: *. .-. (.... 
t::: 

[I-- ,... 

..: 
PAGE 4 

F 

Trace 

0005 

Trace 

Trace 

Trace 

Trace 

L.. 

SAMPLE NO. 
. . ... 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

0005 

Trace 

.005 

oz ./TON oz ./TON 
Gom SILTTER 

Trac,e 
Perebp acrtifa THAT THE ABOVE RESULTS ARE THOSE * 

ASSAYS MADE BY M E  U P O N  T H E  H E R E I N  DESCRIBED SAMPLES . . . . 

002 

010 

002 

036 
.02 

.12 

.02 

002 

002 

002 

002 

002 

002 

0 0 6  
002 

.02 

002 

009 

. or; 
8.12 

0 0 2  

 ejects Retained one month. 

.. ulps Retained one month 
[:..,n~ess specific arrangements 
!"'made in advance. 

. - -.. .-.-.--.. ......<- ~:.dh?. +- .. . . . . . . . 

Licensed Asseyer of B:i!is Columbia 
-- 



............................................................................. .... 

.... ... .... -. 
-.. ... + i h t  P 

..... .... ASSAY OF 

.... . ... .. SAMPLE No. 

File No. ..... EB66 ........................ 
Dz te . AKU$ . -25th ,-- -1980 ........... 

..... .......................... Szmples Co-re. 

r PAGE 2 

PPM PR4 

.01 

.01 

.01 

.01 

.01 

.01 
Trace 
.01 
'01 
a01 
.Oh 
.01 
.01 
.01 
.01 
.01 
Trace 
Trace 
-01 
,01 
.01 

.02 

.02 
-02 
Trace 
.02 
.02 
.02 
-02 
.02 
.06 
5.01 
.04 
.02 
.02 
.02 
.02 
.02 
.02 
'02 
.02 
.02 

.02 
Trace 
.01 
-01 
so1 
.01 
Trace 
.01 
$01 . '3 
2.25 
.01 
.01 
.02 
.01 
.01 
.01 
Trace 
.01 
.01 
.02 

GOLD & SILVER TO FOILOW 

3 Berebe 6er t i fu  THAT THE ABOVE RESULTS ARE THOSE - 
ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

-.. ..... -.... .... 
Rejects Retained one month. 

'ulps Retained one month 
.-: .... nless specific arrangements 
.... 
..made in advance. 

. & . . . & f l 5 ? ~ . ~ + . ~  ...... 

Licemd ksszyer of British Columbia 



... SAMPLE No. 
-.. 

\if i r a  P . . 

&'' ASSAY . 

... .... ..... <.... 
.--'Rejects Retained one month. 

,.. 
;.. . .. ..-. 

PAGE 5 
I 

.. ulps Retained one month ,.- ... :-:.-nless specific arrangements .-.-- 
?'made in advance. 

.... 

Trace 

.035 
Trace 

Trace 

Trace 

-005 
Trace 

. a 5  
0005 

oz ./TON oz ./TON 
GOLD SILVER 

3 Bgreba E~rtifu THAT THE ABOVE RESULTS- ARE THOSE 
'3 - 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

Licensed Asseyer of British Columbie 
-- 



.... .... .... ..... Rejects Retained one month. 

'ulps Retained one month 
.::,:r~nless specific arrangements 
-,... 
-' made in advance. 

f i t  i c n  
a' Ll 

L 

A S S A Y  ?/ 
LORING LABORATORIES LTD. 

PAGE 5 
oz ./TON oz ./TON 

GOLD SILVEK 
% % 

Cu Pb 
% 
Zn 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace- 

Trace 

Trace 

.010 

.010 

.28O 

Bertbp Gertifa THAT THE ABOVE RESULTS ARE THOSE 
w 

. . . .  ASSAYS MADE B Y  M E  UPON THE HEREIN DESCRIBED SAMPLES 

Licensed Asrayer of British Columbia 



... 
L _ _  SAMPLE No. ' 

File No. --.'9?-@ ........................... 

Date ........ -&J@G~ . . & b ~  . -1980. .... 

Samples . R-%_~.-C!&P ..................... 

Q~ A S S A Y  ?/ 

-. ... 
:{-c 
.... .... 

Dejects Retained one month. 

. -. .:. 
PAGE 6 

I 

:- ulps Retained one month 
$!;unless specific arrangements 
: made in advance. 

... 

. . . .  ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES 

% % % % % 
MoS2 Sb . w03 Sn Bi 

....... ..-.-................ ..-L . . -  - ---[ d L m . . L  
Licezsed kssayer of Eritish Columbic 

. . 



.!;? To: ------ h lo rcen -~ne r~~~esour -ces -  Limited File No. ....................................... 19624 

........................... -... 
-27-th-f Ir .--7l5 ----5th_Ayenue-- Saw. Date July 16th ttttttttttttt 1980 

1 
..................................... 

Chips , IGARY ,-.Alberta ----------_----_--. Samples 
.... ... .. .'llz- 2x7 ................................... ---_. 

.............................................................................. 
ATrn: J. GILLAN 

\if i t a t  . . e , C 

..... .,.... 
:c::: .... 
-.--Rejects Retained one month. 

j ulps Retained one month 
. .--4nless ... specific arrangements 
... 

made in advance. 

bC- A S S A Y  PF 

LORING LABORATORIES LTD. 

PAGE 1 

oz ./TON oz ./TON 
GOLD S I L r n  

% k 
n 

Trace .02 -01 04 
0010 9s 07 2.82 
P a c e  04 -01 .06 
Trace ..02 .02 a30 
Trace -06 .06 038 
Trace .02 .01 002 
Trace 04 .01 Trace 
Trace 04 .01 .06 
Trace 1.72 .01 - 0 0 6  
Trace 2.56 03 3.80 
Trace 04 .01 .08 
Trace .80 001 04 
Trace .02 001 04 
Trace 04 .O1 Trace 
Trace 04 .02 5'8 
Trace .02 .01 50 
Trace .30 .02 .80 
Trace .lo -02 -60 
Trace -02 .01 002 

3 7fierebg Eertifa THAT THE ABOVE RESULTS ARE THOSE - r, - 
ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

..................... ....... 

Licensed Assayer of British Columbia 



I 

.... N o r c e n  Energy Resources Limited .... ................................. ,.... To: -------,-.------- 
.-. 

:-:: 27%h-f lr ,- - 71S--- --5_th .A~enue--S . 
,.... ..... TGARY ,.-Albertia ........................ 
r. -  .... .~.. .... 
: r;LP--ZZ -........................................ ... ... 

.......................................................................... ATTN: J. G I U  
.... .-. 

... 

SAMPLE NO. . 
.... 

--I- 
... ... 

I ... .-. --. 

... -.. .... ,... 

-.. 
-*. .. I 
.*. .,- .... 
5.. ,.... 

... 
- 6 -  

I 
- .  *::. 
$; 
, I 
l: .,.... ,.... 

I 
,-. .,.. 

i': ... ..... ...... 

i ... ... -.. ... ... -. ...... 
-... 
'1" 
! ... ... 

-. . -. .. 
..... .---- 

I-- ..- ... ..- ... ,... ,.... ,.... .... 

i 
.... ,.... 
r:::: 

I 
f::. 
i-. t-:.. .... 

T ... 
1.. 

< - -  
I:::: ..... 

$if i c a s  e 
be" ASSAY 5 

1962~; 
....................................... File No. 

......... Date ....... &dy..lhth,.l980 

.......................... Samples Chips.-. 

PAGE 2 

oz ./TON oz ./TON 
GOLD 

P 
SILVER 

% 
Cu 

$ 
Pb Zn 

Trace 

Trace 

Trace 

.ox0 

Trace 

.O1 

Trace 

001 

I 

.02 . 03 

Trace .01 

Trace .02 - - 

,.... 
-Rejects Retained one month. 

Lice~sed Assayer of Eritish Cclumbia 
- -- 



t:: .... ... 

Q' ASSAY PF 

19624 File No. ....................................... 

Date -.---.------. Jm.. 16th,_-l!@O. . 

...... Samples Ghips- ...................... 

..... ,-~ -.- ,.-. 
t;:: .... .... , .. 

.... .... 
... 

,.-- SAMPLE No. 

t::: 
'"Rejects Retained one month. 

PAGE 3 
F 

- ~ l p s  Retained one month 
' ,.]less specific arrangements 

nade in advance. 

.... 

Licensed Assayer of British Columbia 

oz ./TON oz ./TON $ 
i 

k 

GOLD SILVER FD P Zn 



APPENDIX B 

GEOPHYSICAL REPORT ON VECTOR PULSE ELECTm>IAGNFTIC 

SURVEY BY GLEN WHITE GEOPHYSICAL, CONSULTING & SERVICES LTD. 



& & GEOPHYSICAL CONSULTING s SLRYICES LTD. 



NCIRCEN ENERGY' 
RESOURCES LTD 

' COLMN 
N.T.S. 82 K/lS 



.................. pm &. MwLt.a, I@.%, 'P. &?G 13 

917dfmjmfi $~r;if*m ........................ 12 - 14 

ghlC & v'&& GEOPHYSICAL CONSULTING u SERVICES LTD. 



I- 
f;:: 
.. .. . .. g 
,---. ..-. 
v:: -.-. .-. ..-. .-.. ..-- 
.-. .... 

L... 
[r' .... 
I-::: ,,.. 
r:: ... .... 
,---. 
!;I 
r.. -,.. t i .  

..... 

.--.. .... 

.,.. .,.. .-. ... 

.... ... ... .--.. ..-. 

..-. .... ..- -.. 

..- ..-- -. .... 
.-... --. 

.-. -- --. -.- .... .,-- .-- *- 
..... ..... 

... .. - ,'.. <- 

.-- .-- --- 
--.. ..... 

--. ... 
?.. 

-. . .__ .<. ..--. ..... 

-A- -.. .... .-- .-. -. -.... -.... 

..- .-- . .- .-. .-. i- 
-.... ..... .- 

--. .... 
8 ' -  --. ..- .... ..- ,.-.. -.... 
-... 

... .... 
1:: .... .-.... 
.... 

I.? .. ,... . .. -._.__ s.... a,.... 

&.-.. 
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P E M  S P E C I F I C A T I O N S  
I - 

c Time 1 I' .. - 
LL 0 

I 

0' I Tx Loop 
Current On -I :- Current Off - Current 

I i-: - ramp shut off tima 
I 

I 
I 

I ! A- "0" Time 

I 
Primary Pulse Sample 

Current Off tine: 9.4 ms - 
Current on time: 10.8 ms 
Current shut off (ramp) time: 1.4 ms 
Sample times (zero to centre of sample): .15rns, .ems, .8Sms, 1.45ms; 2.45ms. 3.75171s. 5.85ms. 8.85ms. 

sample width: 100 us . 
Zero time set at drop off point of primary pulse 

TRAfiS:JlnER - Transmitter power and loop size may be increased to  obtain increased penetration. Weight. 
p o r t ~ b i l i t y  and power capabil i t ies of the control instrument are the l imiting lac:ors. The srmdard trznsmitter i s  
designed to be carried by two men. 

Loop diameter - minimum 4 meters (13 feet) 
Loop current - 15 to  20 amps 
Loop applied voltage - 24 vol ts 
Loop output - minimum 4500 2 ~ p s  x meter 
Loop weight - 11.8 k i los  (26 Ib) 
Control unit weight - 10 k i l os  (22 Ib) 

I Control unit dimensions - 20.5cm x 25.5cm x 36.5cm (8- x 10' x 14.5.) 
Battery supply weight - 18.1 k i l os  (40 Ib) 
Battery supply - 2 of 12 volt, 14 to 20 ampere hour 
Timing control by radio synchronization 

RECEIVER 
- Receive co i l  dimeniions: 55cm x 1Scm (22' x 6') - Receive co i l  weight: 4.5 k i los  (10 Ib) - Preamplifier i n  co i l  - Preamplifier batteries: 2 of 9 vol t  - Receive co i l  tripod mounted - Receiver mezsuring instrument dimensions: 28cm x 18cm x 21.5cm (11' r 7' x 9') - Receiver mezsuring instrument weight: 6.3 k i los  (14 Ib) - Timing control by radio synchronization - Primary sample width: 106 vs - Primary sample can be swept through pr imay pulse by means of a time calibrated pat - Zero time set at primary pulse dropoff  - Secondary samples (eight of them) width: 100 vs - Secondary samples time (zero to middle of sample): (1) .Isms (2) .45ms 

(3) .85ms (4) 1.45ms (5) 2.45ms (6) 3.75ms (T) 5.Sms (8) 8 . 8 5 ~ 1 ~  - Autwa t i c  sampling for 5 seconds then a l l  samples automatically stcred 
- Sample read out by means of meter 
- Continuous sampling possible by switching function switch to "Coxinuous" - Noise can be monitored by switching function switch to "Noiseew 
-- Battery supply: 24 vol t  rechargeable. 2 of 12 vol t  Gel GC 12-15 



m e - .  ,.. 
%. -. - ..- 
.I- <. . 

L .  

BOREHOLE PULSE EM SPECIFICATIONS 
- 9- -+- Vith a minor modification the standard surface PEM transmitter and receiver control units can be used for . . 
i- oreho hole surveys to depths of 300 meters. Extra equipment required is a borehole probe, cable, reel, wire counter 

:,,,,and ..- wire ior the transmit loop. A motor generator is optional for acontinuous transmit signal. 

..--- 
r; ?orehole Probe: 

... 
4- a- 

.*- .-. 
: :  ole Counter: 

.-. .:. 1 
L-. 

-. 

-. . 
..... .---. 

Transmit Loop: 

--. 
Motor-Generator: 

--. -. . 

r 

Outside Diameter - 2.9 cm 

Length - 163. cm 

Weight - 3.6 kg 
Pressure tested to 20.00 PSI (1320 M Pasc) 
Preamplifier with self contained rechargeable Ni-Cad power supply. 

0.D.0.51 cm twisted pair shielded 

Weight - 4.5 kg / 100M 

Slip ring connector 

Hand or power (variable speed drill) geared winding, removable spool from frame. 

Choice of metric or feet read-out on a counter. 

Pulley and counter mounting are attached to the drill hole casing pipe. 

A single turn of wire 1 0 0 ~ ~  (or larger), with a total resistance of approximately 

1 Ohm (usually No. 10 copper) is required for the standard PEM transmitter. 
. - 

Packframe mounted. 
Engine - Briggs and Straton, 4 cycle - 

Generator - 24V, D.C. 
Total weight - 18 kg. 

Gas tank - separate pack mounted. 

A complete set of interpretation curves is available 

(Dennis Woods, M.A. thesis, Queen's University, Kingston, Ontario - 1975). 
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Locztion of the Current Path in the Condrtcfor 



f 1 I V E R T I C A L  C O M P O N E N T  HORIZONTAL COMPONENT 



V E R T I C A L  COMPONENT HORIZONTAL COMPONENT I 







V E R T I C A L  COMPONENT 
r HORIZONTAL COMPONENT 



I V E  RTICAL COMPONENT I HORIZONTAL COMPONENT 



V E R T I C A L  COMPONENT 
- 

HORIZONTAL COMPONENT 
L I N E  I STATION 



L INE 
I V E R T I C A L  C O M P O N E N T  H O R I Z O N T A L  COMPONENT 



Y 1. J/!; , :: r: : .:I . *  00 te  Pogo  o f -  

% OPERATOR C. f . LOOP /3 Tima Base /O  N/S 

HORIZONTAL COMPONENT I V E R T I C A L  COMPONENT 
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V E R T I C A L  COMPONENT I HORIZONTAL COMPONENT 
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..VPEM DATA SHEET &jtt 

f.q:,21; ;,: 10 \ (,/11d I( ,  
Page _II of -L 

P R O J E C T A Q P ~ ~ ~ ~ ~  W ? OPERATOR f '  LOOP & T h o  8 o s e  /b /& 
1 1 VERTICAL COMPONENT HORIZONTAL COMPONENT 



1 VERTICAL COMPONENT I HORIZONTAL COMPONENT 



1 V E R T I C A L  C O M P O N E N T  I H O R I Z O N T A L  C O M P O N E N T  



1 V E R T I C A L  COMPONENT HORIZONTAL COMPONENT 
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V E R T l C A L  C O M P O N E N T  r H O R I Z O N T A L  C O M P O N E N T  



I V E  R T l C A L  COMPONENT 1 HORIZONTAL COMPONENT 



1 1 VERT ICAL  COMPONENT HORIZONTAL COMPONENT 



V E R T I C A L  COMPONENT 
STATION I HOnlZONTAL COMPONENT 



VERTICAL  COMPONENT 
STATION 



Dot, q7.lfl) ..VPEM D A T A  SHEET pago U o f  - 
P R O J E C T  f f p ~ ~ ~ -  A OPERATOR C (- LOOP + Tlmo Base /a4..> 

I V E R T I C A L  COMPONENT I t IORIZONTAL COMPONENT 



I V E R T I C A L  C O M P O N E N T  r HORIZONTAL COMPONENT 
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DINIOND DRILL E S  



DIAMOND DRILL RECORD 

- - - . -  ---- -.--- -- I '  
-IS2.??! 19-t-11 -. A?!!! !~~.-_c_~!c~-~cuur;~-~%t?nd_vcl~--~E~t_l t?!~Tf Y 

. . - ..........-. - ..-..-.... - ...... - .. - - _ .. - - - - - - - .... - - -. ._ -- ..A_.. - -....-. - ..-...... - .. - .. - . - - ....-.. - 
19,01- -. 22.. 56 .-I.I tWY sIIAIIE -.weakly- I~c~~\atizml,.-t)lack,-lpyr 1 ~fc,-c01?tyc~td--lorni11at~o1!s~-C~11a11 

-.--- .---- 20.2.lo-21.95. -Qlartz-vel~t.Lt-orn-?0.~2. = 2Q.57.m -- 
.... - -  a114 from 22.56-=.-22.GG.m 



DIAMOND DRILL RECORD l hln No - ~ ~ : ~ O - l  
SllnvI No 20f 2 - 

fmtvln tnl i i m p  
O E S C n l P T l O N  - No F r o m  lo 

l ! ! ! % " ! ! . ~ ~ ~ m t i ~ ~  IKUK Z 2 . 5 G ~ 2 2 J l m I I  L incsraindc g r c y ~ b l a c b n l n o r - c ] u a r t ~  1019-- 22.56' t3.1G 
-- vdning-  Lrom-23.16_--24 30-m, -wr i t  ic - -  1U25- 21.16 23. LG 

SIIALL - p l ~ y l l i _ t i c ~ - b l a c k ,  f i n e  qtililincd, ca lc i l~mts~ , -Uc~kl_ i~  t 70" to FKC- 102G- Z _ J . l k  Z4.3fi 
mIr ; -a t ; l j  ,9_9-m -- lOZ_!- LjL21, 24.61 

AREN I ' C E I I C ~  t I z ~ l , g r e y ~ l a c k , ~ ~ E ~ i n c g r ~ i ~ ~ , ~ m i ~ ~ ~ ~ b l _ u ~ ~ u a ~ z ~ y c s  102U 24 .-a _25.-QO - 
-- cslcareorrs -- - 1829-- - 25.00 2S2G- 

h e m t i  7,~d n - g ~ ~ ~ b l i l ~ k I - ~ t ~ ~  1OJ0_ 2S.L 25.26 
------- 1031- 25.JG 25.31 

- ARI:N I r E  h~ut~~Fd,~r~y,_Xinc-qrai~cd,calca~_eous,yyritic~ 1032- 25.91 2G.02 
-- 1033- 27.61 21.09 

S"")e J i m i  tizssl . - b l a c k - C i m a r a l ~ - ~ - .  - l0-3&- 27.09 2U .1)5 
-- 10-11- -20 .95 20 . 20 

AREN 1TE hem tizecl, c o l c a r m ~ g r c y ,  ~ i n c c n c d , @ l t k  - 1816- -20-220 -2RS11 
--- 1032 - 28.50 20.75 

SIIAI.E white spotted qrey  slmle,  wri tic, minor l ~ & ~ t i L e  s t q i ~ k g -  - lQ30?29.*1G 2'1.41 
- -- 1032- 29.41 29c07 

ARENLTE ex tens ive ly  I ~ e r n t _ i z c d ~  c a l c a r e o u s , g r e y  - 1010- 29.07 J0.12 
-- --- 1 0 4 1  33.03 -34.14 
SIIALE - I i e m ~ t i z ~ l ,  grey,  Line q r a i w ,  pyritic, ca1c;lreous [can 33.68 to 33.83 1Qjl J$..~QIJJJJJ 

- - - 1813 -- -- 34.1_3 - _34,21 
ARENITE h e m ~ t i z d , g r e y ,  ~~~~~~~~~~~,minorpyrile ------ 1 ! 4 ! 4 ~ 1 ~ - 4 * 2 1 1 3 1 . 3 -  

- W W _ _ _ _ ~ W ) Y - ~ O ~ P &  J l c m ~ t  izcd ,-rhylliLic , m ~ i  tic 



Norcen 
D - L * - * l m d  DIAMOND DRILL RECORD 

SIlA1.E -- black, possible Iag&gaagc a t  70.33 m 1 an wide 
- 3 cm tpartz vein a t  01.62_m - possible faul t  sow(@ at 84. SO m 2 =-w_i& 
-1s an of l lqh q ~ c y  b m  c19y a t  87.17 m 

- - 1-5 an of ptpl-nd w a r t z  a t  103.50 m 
s v c r y ~ E t s e c t i - e ~ f m m l l L 4 U J I L t ~ I 1 3 . 3 9  - Dc&inq-a ~ u u ~ : ~ : E ~ L z ~ - ~ - J ~ L ~ L - D J - ~  .-.-- 

- 0 ~ a t ~ ~ m ~ ~ ~ ~ a t 9 b r  - 3 0 ' a t ~ ~ m : - 2 5 ~ c 3 t ~  pl TBW me-t 
AREN ITE war t z  ar_eni&e3_I i_gl~t qrey.L fine qraincd, minor. cpar t r a n i r q  - --_- --- --- 

tl1wwm1 lOGl 123.5 -- 
1062 IZ;f;T - 

END OF IIOLE - 

(2 Eqm R 9, R t~z/ton oz/ton C u - 3 1  7.n h fun 
--.dl. \ G . O . Z ! .  :!Jl TL- 81- . e b L  
- - -- -- - - - -- - - - . - 

--- --- - ----- - 
0 - 0 -  ' * 0 2  O h  T' 

- ----- A- --- -- ---- -- .-- 
4 1 0 . 2  0 1  - 0 2  -01 *02 T' 

- -. - --- -- -- --~ -- 
--42.( 6 0 3 1  -- -.01-.- 2'-A :-%-- % Tr 
-- - --- --- - - -- -- 
--42. l_aar,-- -el)~- A L  .oJ - 0 2  .-Tz- 
-- --- I 1-I--I--1.-- 1-I- 



D E S C n l P T I O N  
NO r r ~  10 

- -- I= , 1.02 CASING - - - a - - . - - - 
- - _ I _ _ _ _ _ _ _ _ _  .- -- 

- -  -----_ 
1.52 SIIA1.E Iicmnt i z c d ,  g r e y ,  py r J  t l c ,  c o l G = ~ e  --- 

--- - - - - .- -- - -- i727' ' - ~ - -  -__I--p 

1 - 8 7  LIttLY ARENLTE grt?y, f 1ne  g r a l n c d ,  c n l c n r e n u a ,  1 1 c r n . i i r . ~ ~ ~ ~ f i ~ ~ d d T ; i - g ~ ~ 5 -  mi: -j7 g j  -_ -.- 
-- - t o  c o r e  a x l ~  a t  1.75 m 
- ---- -------_ ____ - 

2.55 - - SIIALE b l n c k ,  p y r l t  L C ,  h cmn t l zcd ,  c n l c n r c o u s  
- - . -- - - - - - . - . - - 

-- - .um ! : a ~ -  I + ?  - ------ - - 1 6 6 1  Z z J ! L  -555 
2.95- - ARENITE g r e y ,  Elne  I iemat lzed ,  c e l c n r e o &  -- 1 8 6 8  L-52- .2,95 

--------- 
3.75 SIIALF: b l n c k ,  f i n e  g r a i n e d p  hema t l zed ,  py r l t i c ,  c a l c n r c o r ~ o  

~------ 
- -106% L2S- -s.2!? 

--- .---- .1e ZO- ~ s o _ -  -2-72 
5.45 . -!,_1tlESTONE grey, f i n e  g r a f t l ed ,  p y r i t i c ,  partially hema t i zcd  -W1- 3,D.- ._422O 

-- - - - - -- lezz- L.ZL LIQ 
2 9 - 5 -  . -s!l?!,R,_h_ln-~~,-Irc~~!1~rP~ c n  l c n t ~ o u 9  -- .1823-.4,70- 2-15 
---- ---- --- -18Z4- L l L - 5  !35 

7.12 LIttESTONb-grmy, Elne  e g r a i n e d ,  hema t i z e d ,  pyrl  t l c  
p-. .- -- .- - -1875- 5U.L. .&S> - -----PI___ - - _ . - - - -  --- -1826- s.sL r;:% 

8 . 1 4 -  -SI-blLAbj+, f h i e  p , r a l n e d ~ p y r l t l c ,  c n l c a r c o r ~ n ,  I~emnt  I z c d  - -1872- 6.,JO.- 
-- ------ - ---- . .l8?8- L O Q - .  -7.-!Z. 
9 4 3 -  -!O!t!ESTONE , - R T _ ~ Y  ,.lltle_gr_nlr'_e<,.v~~_k1~ h e a l  t1tT.d - - - - - - . .  . I ~ X Y .  2.12 - . L V  

- .  -----I_-- -----__ --.- 

-----.--- 

..--...-... -....I.-.--.-.---......I..-..-.-_-..-.-.-._--I..-....-----_-... . ----..-..---..- --...-..-... - - . .  



Norcen 
I-L-.-.4 DIAMOND DRILL RECORD 

:or ""I - -.- 

.02-~r  
202- Tr- 
2 2  -- 
,!?f- T c- 
.on .OlO - -- --- 

,2!L 3- 



DIAMOND DRILL RECORD Norccn 
e - k . r r m t c n ' 4  

ART.NITEq.rey, flnc ~rnI_n_rd. I~emaJizcd calca reous - . - - - - - - . . 



DIAMOND DRILL RECORD 

D E S C n l P T l O N  

--------.----- ----- 
AHLNITE grey-brown, fine-mcdlrtm plro i x D p \ \ y l l T f I c ,  l i F i G f l t . T ; ; T ; - c i i l Z i E 5 i 7 -  ---- - - -  ---- _ . _ - _ _ _ _ _  

------ - 
S I I A L L ~ ;  ~lc.rpCSl;lZl'TilTiCli <GTc -- -------- 

-----A -- - ---- p- ------ 
---- -- 
JRENITE grey-hrowi, m c ? d 1 6 - m  c a 1 c a r t o ~ ! i , ~ ; ~ ~ ~ r ~ ~  -- 
-- S!IAI,Et._lnck co lcareot~s .  p y r l t l c ,  p l~y l l  l t  Ic. 1-2 mm quartz p,lnllis ~ c a t  teed 
- - t l ~ r o t ~ g l ~ o u L  --- 
----- --___ p--pp _ -  - _ _  

001,lTLC 1,ItII-STONE IIRlXClA x e y  wl t l ~  black oo l l l e e  nn8 n t l f i n r ~ S T [ e = r n E f i  --- ---- ------ 
--- - ---- -- - --. .- 

11068 81.79 82.06 0.25 ---- - ---- --- - 
---- --- 11063 .- 82.96 83.21 ----- -- 0.25 

W~TI.rCCLJ.tIUTONE BRECCIA grey w1tI1 black o o l l t e s  n~id aneulnr s l i a ~ a g m e n t s  - ' ! z o  ~ , 2 ~ - ~ ~ . $ 5  0.hf1 
- 11071 83.65 84.12 0.47 ------ --- - - -- - --.- 
-- SllALE-wlrltc!-spc_ckl.cd~lack-s_!~q~e~C_~~e_.g~nined 11 111 t l c ,py~l tc  c l h e ~  rll, 10 - 11072 - -. 8C.12 -. - - - 84.37 - - 0.25 - 

--'.Quo r tz-vd nl rom 811.98-- 20aQ&m 
Dcddlne a t :  350 to core d x i e t  83 m 

350 a 9 9 4  m 
!an0 n t  97 m 



oz/  ton 
A u 





DIAMOND DRILL RECORD 

--- 
SllAl.E__g~ey, f l n e  p,ra J ncd 

- --- 
ARENITE grey, medium e r a i n e d ~ - p y r l t _ l c ,  I i c m n t l ~ d ,  c s l c a t e o u s .  Ellnor SI'IIAI.ERl'FE at- 

- 6 7 . 0 5  m ( lcm) 
- 
SllALE g r e y n n d  b l a c k ,  p y r i t i c ,  I w m t l z e d ,  c a l c n r e o u s .  ~ e d & F . ; r 2 0 ~  t o  c o r e  n x l s  - - - - - - - 

n t  68.00. -- 

ARENITE ueyJ medium gralried1 mlnor p y r i t e  - - . - - - - 

'r K --- 
I' r ---. 
.o 1 -- 

-- 
Tr -- 
T r 

.--A- 

.OL 

T r 
Tr 
. o  1 --- 
.01 

- 
T r -- 
Tr - 
. 0 1  -- 
- 
T r - 
- 

. 0 1  --- --. 
I'r 



31 -- .a 1 
JJ. 
11 

-11 - 1L -- 11 
1 L 
J L -- J L 
.I J. 
1 L -- J 1 - -I L 

Tm- 
0t-0- 
ZC'F 
52 '6- 
<ZTCT 
tra- 
x2'0- 
< rc- ----- 0s '0 
Wii - 
OC'6- 
Or6 
0s;a- 
o<---0- 
-t CT 

'2818 
IS20 
-ii 1 'i B 
20 '9Q 
-6 T'C 8 
5c1-co . . - - - - - 
ZZ'CO .-cz-.. -i .o- 

- 
O'Z8 
Tf s 
--6'ro 
7;' 08 
00' 0s 
K'Zi - 
00'61 -- 

--- ------ - - - .. -- - - w 8-89 30 ST"'' *I o$~~-~~~~"!!'~all~~ 
F~uTu-l-,~u-l~ 51Ts-,- - , - -. -. ---- - apqs paIcufuu1 XZia pue yserq 31~1jS- 

*-%- per 



DIAMOND DRILL RECORD 
~(nc -CC180_4 

. .  . . I  .- . I ... . . - . . . .  . - .  - .-.. . ...- ....... ..... - ..... . . . . . - , . . . . I . . . .  

- - -  -- 
-- -- - - -- -- -- -- 

--- ---- 
2 - ! 1  2.10 3.92- -- - - 
3-10 - ? : S >  0.45- -- -- 

-3, SS- -!?A@ 0-65- -- 
!L.ZO Ad!! OSO- - 
4.7Q -2.: 22 0.65- - 
- 5 . 3 5  L?! 0.55 - - 
-5 .80. 6.39 0.. 10.- - 

--- - - 
1O.?G 11.11 0-2? ----- 
11,55 1 1 1  1,l.flO 0 . 2 5 . -  ,--- 

.02 .O1 .02 Tr --- ----- - -- - 
-Tr 2*L. A'-- 
T r  .02 .O6 l'r ---. -- --- -- . - 

----- 
.Tt .QZ -. , 0 L  . Tr- 
Tr .-.02 . *18.-- -=Kt- 



DIAMOND DRILL RECORD 

-- - --- -- 
S l i A L E - ~ r ~ y - a ~ ~ d  black lamlnnted s h a l e ,  wenkly I1ematl7& mlnor--py&te 

--------- ----- --- l-l!!!? 
_ hREN_LT&-gr_ey,-_m_e_d&~_m-ern ined , l~cmnt  i z ~ d  11!?0 
- ----- ---- -- P 

SIIALI-. w h i t e  s p e c k l e d  black s l l n l e ,  l i n e  -grained,  p y r i t i c  i-_.r_~19_1_ - - ------ 
---- ------.- lll!!2 

ARENITF, p L r g ,  f i n c  ~ r c r l n e d ,  j y r l t  i c ,  hcmet lzed,  c o n t a i n s  f lnr=ercrltied d l s s c m l  nnted 11 ]yj - - . - - - - 
GALEVA -- lL13.4 

---- 
. ~ S l l A l , E ~ b ~ ~ c k , f J n ~ g t ~ l ~ ~ ~ d ~ - p y t ~ ~ c ~  p l t y l l l  t  l c  11195 

and n t  1 8 . 2 1  m - - - - -. - -. 
-- --.- 

SHALE b l o c k ,  f i n e  ~ r a i n e d ,  vhy111 t i c ,  hemat l z c d -  - - - . .- - - . I 4 r . u - 7  
- 

-.MEN-LILb r~-~~.f.I.nenr_a~i!led-~-py~Lt-ic hema t f zed - 

--. --- - - 
19vF9 20.0.5 0.36-  - 
-----. ---- ----- - 
20!0.5 I / /  20.22 o..L7-.. - 

.z/ tot a ~ /  ton s. 



DIAMOND DRILL RECORD 

-- --- ---- ---- 
SHALE b lack  an?_~~&-- 1a3m_Inn-~_cd-sl~~_1cJ~yr_l~_I_c1-pa r_t_I-nll~-I~em.~tAze~d L ~ ~ k ~ ~ ~ ~ ~ s  - - - - - - - - - - - 
- f rqm-2 3_,!0!_4,4-!-mL-BeJd i 1 1 ~ ~ a I ~ Q 9 o c c r r e - o  xl e-o-~?3-m 

2 0 P - ? t 3 Q . 8  m - ---- 
- - 8 2 - ( r t - 4 0 - m  -- -- - - --- - 

-- 9 p - a ~ 4 6 - r n ~ -  ---- 
--Z-cm-qt~-gr-t.z-vc_ltl--n t-3-lL68_n_t 85' to  c o r e a x l s  -- --- 

52.1 7-3 2 ,ZF?~- -xr_e~_rLnv  
53.20-53.24 m brown aud erey sand wi th  slinle clilps 
55.32-55.21 m Erey clay 

Q u a ~ t z  vcIn_l-~g nnd ~ l i a l e  Erom 69.06 - 69.86 m 
Beddln~ a t ?  850 to core nxls a t  47 .55  m --- 

-- ---------- - 
SllALE blnck and ~ r e y  ln*m tcd 1 1 c  Clne_p,rainccl 



It- 

...I 0.1 
ici'lu fo:,u ogm~1 ..-..-. -.- 

O'T - 10'90 10'58 61ZlI -.--- --..- -- ---.-- 

- -- 
Ill 0s a@ ,os 

- 
62-99 OO'CZ --- -- ---I---- 



DIAMOND DRILL RECORD 

D E S C I I I P T I O N ~ - -  Sany~to (m) No fiom 

-------------- ---- --.-- - -  ---------------------------- -- --- --- 
S l l A I X  b lack  nnd grcy 1 ; i m l n n t c d  s l ~ n l e ,  f l t i r  gtalnccl 1 1 2 2 2  87 .2(  -------.- ----------- -- --- - I -I 

----- --a- - --- 
END OF MOLE -- 



DIAMOND DRILL RECORD 

b7.l tan 
Art - 

E r  
Dl-  



DIAMOND DRILL RECORD 

ot. to ox t o n  

-:K -,0? - r!Z- -Tr 
---------- - . 18 .3 /1  Tr - -- --- - 

--- - -- 
.07- ..OG Tr 

------------ 
QUART7. A R E N I I X  g r e y ,  Cine grnlnec l ,  I i emnt lzed  u e n k ~ c n l c n r c o u s .  T h e r e  a r e  m i n z  ----------- ----- 

I n m l ~ i n t L o n s  o f  Erev  ; r G X ~ Z k ~ G l F i n & - a r e ~ i e - - G i i - . - ~  

m A 1 I E l T c  s r e c k ~ d - 6 1 ~ m l ~ ~ h d ,  wenkl  y I~cm-ct i z e d  



DIAMOND DRILL RECORD 

n m n 1 ~ 1  --- 
Avernne Core Recovcrv f o r  80-6: R6Z - - ( I -  

WALE b l a c k  nnd g E y  l a m l n ~ ~ c ~ _ l ~ ~ _ ~ I ! ~ l ~ , ~ ~ ~ ~ - g r a 1 1 1 c d ~  I ~ c m a t l e c l ,  p y ~ J t l c .  

------- -------- -- ---- 
SllAIiE b l o c k  -rind- grey-lgmlnnt-~d- u l ~ ~ J c L I 1 . f i e g ~ n - l ~ ~ ~ ,  p y x i t  ic,-vc_"_kly- I l~ - f i -_ t~Jwd-  

lkdc!ing- n r  60° t o  corfcC~r_RPt-l!~O-m. - 

a n  (m) (m) (m) 
No rroni lo L r ~ y l t l ~  



Norcen 
ll.cllk.rm.u..N.4 DIAMOND DRILL RECORD 

--------- - -- --------- -------- -- - 
Sl1Al.E h lnck , [ lttc grnlnctl,  I~erna t 1 z ~ d  -- - - ------ I1128O(l-6..0~ 

-.--- -------- - ---- ---- -- 
AR~;NI'TI:: grey-hrovn, I l i w  gralned,  m l ~ i o r  p y r l  t e ,  I~cntrlt lzcd, ~ ~ J _ c ~ ~ r e o u s  .------ ---- !E! !?:% 

----.------- -- 112R2 1 7 . Y  ------- --- - - -  ----- 
SIIALE blnck,  1 Ine gra lned ---- 11283 18.2( - - -I I 



DIAMOND DRILL RECORD 

!E---, D E S C l 7 l P T l O N  
' 0  (m), _-  

. ~ - L O P  .-CAS-?NC. -- --- 
-- ------- ---- .- 

2.00 - sl_rAL5-blackJ-E ine q r ~ h ~ p . ~ t . u s ~ t y  - -------- 

---- 

-. - 4.94 1 6 - 0 0 . m  

con tor t_Sd -!kling.Dcdcllrlg_a t - O Q " - t ~ - c o ~ ~ i l x i s a t  2.65m--...--- 

-- 

---.--  --- .-. ---. . - - ---.------..--..-- .----. -.---- 
--!WR1'7. ARI-;NITE -gccy-ml&m~gralnh1. spyritic,-.cr?lcarcous, I~crnxtizcrl. fran . . 

- -  - .- .  11e.65.r J2.00-m. .  .-*---.- --.---. . ---.---. - .  - 

Clam No 

- Scab 1: 2 500 

-- 



DIAMOND DRILL RECORD 

F r o m !  

25.701 SIMI.E AND 1,~t;;STONE interbccklcdI grey, f h e  qraim-r-tic -- 



Norccn 
I- C*-. I.m.4 

t-. 

DIAMOND DRILL RECORD 

-- --- 
END OF !IOU 

--. I-I- 



APPENDIX D 

GEOCHEMISTRY STATISTICS 





/ 
--- 

f '  ( 3 0 h R E L A T  I O N  - H A T R l  MA--- - - . - . - - - -- . -. - . . - - - -. . - - - - - - - - - - . . - - - - - - - -- - - - -- - - - --- 

S A M P L E  S I Z E  = 9 5 9  .- - 
" > AG CU FE M N  PB ZN 

no-i I-ooo- 



STAI4DANCI S T A T I S T I C A L  F'ACICAGE PARRIE\ ' l iER f iESOlJriCES I N C *  
7-.- on T n - - n t l n t - v s  I S-FOH---AD-- -- -- -- 

FfiECIUENCY 1 1 I S I R I  B I J T I  OH Ill S T O G R i i H  FOR A O  



FREOUENCY OISTRIEUTION IiISTOGRAM F O R  C U  
- -  - --- - --____-____ _- ---- ---- ---------- 

0 5 1 0  15  2 0  25 30 3  * O 45 50 PERCENT 
, e , e P P H s  . ~ ~ , ~ , ~ , ~ , , e I - - - - I - - - - I - - . - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - -  I  

9 17 1 1--1- 
- 3 1 * 3 6  1  
- 2 1 * 6 1  1  

--------- I ; * - -  - 
- 2  I  

7 . 6 3  I I I I I I I I I I I I I I I I I I I  
1-7~38-1 i 1-1 f I  I-1 I  I  I  1-1 1  k k1-f f  f f-1-1 t I - I f  13-1 1  f 1-1-1 1 f-f 
2 7 6 1 3  I 1 1 1 I I 1 1 1 1 1 1 1 1 I I I 1 1 1 I I  
3 6 . 0 8  1 1 I I I I I I I I I  

------- 4 6 ~ 6 3 - - - - I  1  I  i I  I  f ------- - 
5 6 . 3 7  I 1 1 1  
6 6 e 1 2  1 1  



C L R S S  CUM F'CT . 0 1  . 1  1  5 10 2 5  SO 7 5  90  95  98 9 9 . 9 9  
-- 4 Ff?H.---- ~--- - -L. - - - -~-b-- -C---I -~--bC-!b--~  

-110 .77  0 . 0 0  I 4  , e e .  m e 9 .* e * 
- 97 .05  0 . 0 0  If a * e m  e r n  * e  * * -- ?5,33--.-- 0,00 ---.I* ----r-.-,-.---,--,-.,- r---r- ,.--*-.-, ----- -- -. - -- 
-53.62 O * O O  I S  0 s -  0 e * e *  * e 

- 3 1  990 0 . 0 0  I *  e * e e 0 .  e a n  9 a 



. I  STANDARD STATISTICAL PACKAGE, , F ~ R I N G E R  R F . S O V ~ ~ C E S  I N C *  
m n ~ ~ - - ~ t i n w s  I s-FOR-FE 

FREOUENCY CIISTRIPUT ION IIISTOGRAtI F O R  FE - _  I___ .. - _ _ -- _ _  - - - -  __- ---- -- ------- -- 
0 5 10 15 2 0  25  3 0  3 5 . - - 4 0  4 5  SO F'ERCENT 

* * * * F P H * * * *  * * * * * * * * * I - - - - I - - - - I - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - . - - - ~ - - - -  I  
9 8  1 7  2 t-1 
5 5 3 9 . 2 1  I 1  

1 0 2 0 7 e 2 1  1 1  
1 3 0 4 0 7 2 0 - 1 1 1  1 1  --- 
1 9 7 9 3 e 2 0  I I l I I I I  
2 4 5 4 6 6 2 0  1 1 1 1 1 1 1 1 1 I I I I I  

-----;1?299~-20-1 I -I  I-&I-I-I-&&& I I I - I - I t  I 

3 4 0 5 2 * 1 9  I I I I I I I 1 I I I I I I I I I I I I 1 1 I I I  t 

3 0 0 0 5 e 1 9  I I l I I I I I 1 I I I l I I I  --- - 435501 19---&I I  I 1  1  I  1-1 1 I---------------- 

4 8 3 1 1 * 1 8  1 1 1 1 1  
5 3 0 6 4 * 1 0  1 1 1  



FREQUENCY [ I I S ~ R I  CcUTIOI4 I l l S T O G R A H  FOR ZN 

CLASEI' CUM F'CT 0 1 1 5 10 25 50 75 90 95  90  97.99 
- - C - F ! F H - -  ==-I-14 - -- - I& 1 -- - - - - 1 

-47 * 79 O*OO I* * a *  * * * * *  * * 
-30.44 0.00 I *  * a * *  * 9 e o  * * 

13 8 09 ------ 0,00 --.- 1 $ ----- r- r-7-8---r --.T-----,---r-- I ----- 5 - - 
' la27 e l l  I *  4 a * *  a a 0 0  * a 

2 1 a 6 2  5.24 I *  4 a . a  e * * *  * 
-- ae-. w-- I  TO ~-I-----L 

56.33 39104 1 .  * m e  4 .  e * .  e * 
7 3 a 6 0  60sOO I s  * a * *  * 8 $ *  * *  e e 

9 1 I 03 ------ 09,52-.-1 ,-----,-- -..-- ,-- #--. f r- . .r - - -r  ------ ,-- ----- - ---------- ---- - 
ton.30 ~ 7 ~ 0 1  I. * s e e  B * @ * * 4  * * 
125*74 97106 1 1  , 1 . e  e a s a . I *  n 

-- 1 4 3  a 09-90 a ??-I a-------t-l- a - v r r  &---- --- --- 
L60*43 99814 l a  a a . L  * * r  a *  e 

177.80 99a25  I *  8 e * *  * * * 9 a $  e 
195 , 15 ---- 99.i3d.--I..--- -., -- ----g----,---.,-,T---- -r. .. - 7 - -  ---- - r.- .  ,- # ---l----.--.---------------------- ----- ------- 
212.51 99136 I *  * e . 8  * * * a  a $  * 
2291  U6 99147 I * m * * *  e * * *  r $  a 

~ 1 - - ? 9 ~ - 4 + 1 ~ ~ - r - - - ~ -  --+--r--- 



.. . . I  

O l A H D A f i D  S T A 1  I S T I C A L  F ' A C K A G E  e t .  t P A F i R I N G E h '  f ? E S O U R C E S  I I i C ,  



VAKI  ABLE MEAN 511.1 UEV M I N  MAX RANOE 140 SAEIPLES 
AU s 2 4 9 E i 0 0  * 1 9 h E i O l  e100E100  e210E101  t 2 0 0 E t O l  5 9 6  

t 2 1 b € t O ; ! i r 0 ? E - t ~ 0 1  * t 0 0 E f  0 k  r tSOEt03- - ,L20E1-09 C u - -  933 
FE t 3 1 9 E i . 0 5  e 1 4 7 E t 0 1  * 2 1 0 E i 0 4  e 1 1 2 E t 0 6  e 11OE106 9 3 5  
HII t 2 3 8 E 1 0 3  o 2 1 9 E i 0 1  e140E tO2  , 7 0 0 E t 0 4  e 6 9 9 E t 0 4  9 3 3  
PI?----------I SEE1 02+03E-I Of - - - - r 9 0 O E + O + r l i ; E E i - O t r i  12H-04----------=a2 
ZN 9 5 7 4 E t 0 2  * 1 6 8 E 1 0 1  t 4 0 0 E t O l  t 7 7 6 E t 0 3  e 7 7 2 E t 0 3  9 3 5  

63 ;; PAriRINOER RESOUR'CEB INC. STANOANrt S T A T l S T I C A L  PACKAGE 
I r Q R e E N - E N E R G Y -  RESOUHC-ES-L-TD-a 

7 1 5  - STtl  AVEo S . W *  

CD S O I L  SAHT'LES CALOARYt ALDERTA 
-- ----------- --------------4 2 FL-2 X-7L---------------- --- 

- - 
0 > NOTEt ALL DATA LOO(10 )  TRANSFORHEU 











C
 
z
 

W
 

U
 

iL
 

W
 

iL
 

0
 - 11') 

I I I I 
L') - P

 
I I I 1 

0
 

T
I

 
I I I 

L? - n I I I I 
0
 

n
 

I I I I 
m
 - r4 

I I I 
0
 - 

t-4 
I I I I 

V
)
 - -
I

 1 I I 
0
 

- 
I I I I 

In - I I I I 
0
 - 



I STANLtAiiO STAT IS1  I C A L  f . 'ACKAGE a . , . ElhK1ZlNUtIi  I k t  Sl l lJl iLL b 1 N L  * ---- - [ I~TA-CIHAL-YSIS-FOR--  PCi------r ---- 
FRECIUENCY C ~ I S l R I L c U T  I O N  I I JSTUGf iAH FOR F'L( 

. . .-... _ .___.- -. - -  _ _  _ _  _ ---.----.----- - --- . - - - - .- -- - - - - . - - . - - - -.-- - - ----- - --- -- - .--- - 
0 5 10 15 20 25 30 35 4 0  - 45 50 F'ERCEI<T I 

I 
* * ,  * P F ' H * * * * * * *  * * * ,  , -.--.- 1  - - . - . - I  I -.--- 1  - - - - I  ---- 1  ---- 1  - - - - I  ---.- 1  --.-- I  

I 
-----------.- p ;. 1 1 --I-- 

I( 

6 e 5 3  1 1 1 1 1 1 1 1 1  
U . 6 6  I I I I I I I I I I I 1 1  

------ k- iv-49-1  1-1-1 1  I-I-I I-I-I 1 1- EI-4-14 3-H f 1-1 f - 
19.23  l 1 I I I I I I I I I I I I I I I  I 

2 0 .20  I 1 I I I I 1 1 I I 1 1 I I I  -- - -------. 263 80-- I 1  I  I 3  1-1 1  I  I----.- -- ---- -- - 
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. . . . . . . . . . .  - . . . . . . . . . . . . . - . . . . .  : . . .  I 
I :  v 1 inr-.I), i ?~I:-IIII 1 l F :  I I I I ~ I C F ~  I 

h N l ! 1 S  1 I /  11A11111: 11b F I I  F :~ l l -n1157  

no z n  . ~t.:ytr I: fi 01 t .~ ;n  I 101r -1~112 
I I 

P ; b : l ! l  Ir'Il ls2115 I 
v 1. 7 . . . . . .  1..  . . . .  1. . . . . . . . . . . . . . .  .............. 7. 

. . . . . .  1 

c'Z. H R . 7 k  .;'I/ ? . I l l  .,Ill? .111~?1 .771 11.1 3 . I 3  
I I 8 . V  1.15 , l? ' l  . 'l I. V .2ll;? . lJ?,I.J . .1 I #i - ?.'I3 I O  
I, . r .< ' r . 1 1 ~ 1  :,I? .SIO .II!,VC IIII .I.%.$ .q $2 . n ?  
11.3 I.IcI I .a% .'.Ill . ;! 11 3 .?2'1 . ,I h 11 1.01 . I I ~  
8; ' .  5 I 11. I. 1 .,I> , . " . 1;. ! . . . . . .  . . . .  . . . . .  .53' A I ~ l  . , .......... .. . . . . .  I . i'5 . . 3.Z.S 1.1 . . . . . .  

2 ,I . 0, 11.1. .,,I 5 5.34 .5Ub . I19  1.116 . 3.511 . I 5  
? I  . ' t  al.?i l  . I 1 4  %.['I .\?I .fib 1.3 . VllO 11 . 13 7 . I 1  *J  

2S.h 111.1 . 4 o w : l  2 . l V  .,Oh41 . 1 I H  I .I15 3.11 . I 3  
I . 13 ,I 11 , 7  I, 1.31 . ,I (I I . !us  .IIIII I I .on  .I?? .02 
I u . 1  5.15 . I I.%? . . . . .  2.!J1 . . . . .  . . . . . .  ....... . . . . . . . . . . . . . . . .  .3t la i  ~ ~. .#1!1.5, . , , I-"'1 ? : ! % . .  - I)';. . . . . . .  

Ill.,. . I.lIII ., I I IO ? . 1, IS . j S k , l  . \l'i2? I.PS 1.2)  . O'j 

11.1  t6 . I e l  .I* I11 I .*.I 1% . l s S l  $ . Ii$ll!i 1.19 ? . 48 I1 .I13 I 
1'1.1 15.3 .>.,?%I 3 - 1 9  .*I,'? .hQ5 .1'>', I .I11 .It? I 

1'1.h l o . !  :%. lq  $.I" .,1;)11 . I61 . 1 5 1 ~  2 . 1 3  . 11 i1 
'.I . I h . . .  . . . .  C.7" . . . . . . . . . .  2 l l . U  , ,. , * I . ' i ?  .,, , .!f!'. 2 . 1 3 ,  . . I ! h ,  , ?.?It., .lll..... : . . . . 

? l . .  I I.. 1 1  7 I hY 1 .'I11 . '> 4 I . 115 I S  f . Z1l 4.55 <.01 
: ' a t .  I 4.77 ,Oh1 :?.la .5hLi . It5 I .! l . l ?  1 . 5 8  . 115 
2 4 . 5  12.v . L i ~ + 4  2.nh - 3 1  < ?. ,-II I . 0;: 3 . l l <  .PI# 
h.bl fl.I l3 .I10 I 1.30 . 1dh  . 11% 'I (1 7.I l? . h U  7 .lo3 

I l l 2  .... ... ......................................... ...... 1.  ' 2 .  . . . . . . .  o + . .  . . . .  .?JO+.? ......... .'-?' . . . .  . ' " ! !  .l1!!l1! I .!!!!'......-..- .?! .::.. 
.%*I? >.I*.? 1 " ; s  . I 0  f lu G I  . O I l > ~ I  . Ill 51, ~ . l ~ l l . S  .I I n  - 5 s  . ,I h '1 ,.qn . 11 11 11 .lP7 I I . 1111 $:s . ~ts..$,, e.0113 9 1 5  e.171 
I . (15 qt,.,i .net{ . ll,:1?5 . I I ? ? %  . on '1 I . I) I ft .,I#,~; x . 0 1  
n . ~ u  h . 7 ~  % ; ~ h  1.01 .o'ja+ .I 211 . I 11s 11 1 .1*7 
'1.11 , ,  1 . '111 . . . . . . .  . . . .  . . . . . . . .  . . . . .  . . .  ........... . . . . . . . .  l 1 * 1  .%!r . . . . . . . . .  , ""3"  .' c 1 5  I.. l?.. ! !  _ "! 

I 'I. .S II . h 'I . III.! >.I!? . 4 I 1, .I 112 1.70 1 . 1 1  .oq 
<#.*<#, 'I. h 5  . I l l 4 1  I .?!I . 5 2 h  ,Oh l l l  2.0V I . 0 5  . I1 11 
2 2 . 1  I!. II ( . It1#! 2.311 .,Is1 S ,I IIS 1.21 I . h h  . I 5  



7 Y S  -% I lll,'l 5 f.'I <s 
??,I 0 0 11 21 . 4 35 Z h  - < 5 
I IIVU 5 I 2 1 . 7  IU (1 I1 <5 

I I ' I ~  11 6 6u.1 < 5  4 I <> 
r+: , 'lh ......... 1 . .  ns . . . . . . . .  . . 5 ? .  . . . . . . . .  ........................... . . . . . . . . . . . .  45.5 , , .......... 

I '/:I I 11 35.1 <LJ I I!  < 'i 

: I 
! 

*I \? I  ?$ 5 , ) .  I '2011 7 I < 5 
! 

5'1 I ? # I  4 5 . 9  <5 I <mi 
I"V1, ? 1. 2'5.2 <5 : $ I  '5 

2 r - ..!.I.. <'i . I . . . . . . . . . . . . .  .... ... .?? .............. S.'. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 

171l11 3 5 21.1 15 h O < 'i , , 
. , 

1 l s l r  %'I 9.1 <'i 4 I < 5 I 
'i412 3 1, 4 I . h  1 11 I111 s 5 
511. 3 5 112.11 2 11 7 I < 5 i 

) 

. . . .  'l'1.V . I ! .......... ' 1 . ' I !  .......... 3 .  . . . .  . 8 Y  . . . . . . . . . .  : .. . . . . . . . . . . . . . . . . . .  I 
. . 
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