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I, G a r y  A. Nolin, Professional Geologist i n  the City of Calgary, i n  the 

Province of Alberta, hereby cer t i fy :  

1. F A T  I am a R e g i s t e r e d  Professional r-;eolcgist i n  the Province of 

A d b e r t a  a r d  res ide a t  68 Wmdbrough Crescent S.W., Calgary, Alberta. 

2 .  ?HP.T I am a graduate with a Bachelor's degree i n  Geology from Western 

Washington Sta te  University i n  Bellingham, Washington and t h a t  I have 

Dractised i n  this profession fo r  a period of ten (10) years. 

3. ?HAT I am famil iar  W i t h  and have physically exaimined this property on 

numerous occassions as a consequence of direct ing this p rq ram as 

tell as the overall program corducted i n  1981. 

5. THAT to the k s t  of my knmledge, a l l  available data per t inent  to this 

property was  examined during the preparation of t h i s  report. 

6. WAT a l l  data acquired as a r e s u l t  of the surveys conducted on the 
p r m t y  was acquired i n  a professional and respectable manner. 

GARY A. NOLIN, P. -01. 



CERTIFICATE OF QUALIFICATION 

I, Trevor R.B. Dundas, Professional Geophysicist i n  the C i t y  of Calgary, 

i n  the Province of Alkerta, hereby cer t i fy :  

1. THAT I am a Registered Professional Geophysicist i n  the Province of 

A l b e r t a  and reside a t  68 Brampton Crescent S.W., Calgary, Alberta. 

2 .  THAT I am a graduate with a Yaster 's  degree i n  Geophysics from 

I m p r i a l  College, University of I adon ,  England and that I have 

practised i n  this profession for  a period of f i f teen  (15) years. 

3 .  THAT I have conducted and supervised geophysical surveys on this 

property during June - September 1981. 

5. !IT" to the best of my knowledge, a l l  available data pertinent to 

this property was exmined W i n g  the preparation of this report. 

6.  TINT a l l  geophysicaldata aapired as a resu l t  of the surveys 

conducted on the praperty was  acquired i n  a professional and respectable 

ma. 

TREVOR R.B. IXNDPS, P. Geoph. 



CERTIFICATE OF QUALIFICATION 

I, D. Glenn Harder, of Deep River, in the Province of Ontario, do 
hereby declare : 

1. THAT I am a geologist with a Bachelor of Science Degree 
(Honors) in Geology from the University of Ottawa and a 
Bachelor of Arts Degree in Arts and Science from the 
Queen's University. 

2. THAT I have worked in the mineral exploration business 
over a period of fifteen years including seven years as 
a geologist. 

3 .  THAT I have been working as an independent contractor 
and consultant since 1976. 

4 .  THAT I performed on-site supervision of the geophysical 
and geologic studies in this report. 

5. THAT I have not, nor expect to receive any interest in 
the subject claims. 

6. THAT all data in this report was acquired in a 
professional and respectable manner. 

D. GLENN HARDER, B.A.,B.Sc. 



I S ~ ~ A N D  -ATIONS 

The 1982 exploration program conducted by Nolin G e o  Enterprises 

consisted of geologic mapping S.P. I I .P.  I MFG, W-EM, CEM,  MAX-MIN 

M and altimeter studies. 

The program consisted of t m  parts. 

June 1982 and covered COG 12 .  

during the month of July 1982 and covered seven separate target areas 
including a p i l o t  study over the Ruth Vemntmine .  

P a r t  I was conducted i n  ear ly  

Field w r k  for  Par t  I1 took place 

The areas covered by the 1982 program included over 90kmof l ine ,  

considering each type of geophysical survey as separate. 

The program served t o  locate new areas of mineralization, to locate 

and define several major anamlies as mll  as the information to help 

develop a geological/geophysical exploration model. 

qive the best response to  mineralization i n  the area. 

program of trenching and dr i l l i ng  as ml l  as additional geophysical 

qr ids  are r e c m n d e d  for the 1983 program. 

The SP seems to 
Ageneral 



I1 INTRODUCTION 

The Crystal  Creek Project  was acquired through an option agreement dated 

August 5, 1981 betweenBlueskyMining Ltd.  and Ccchrane O i l  and G a s  Ltd. 
Bluesky was the operator f o r  the 1981 exploration program and has 

returned the operatorship back to Cochrane fo r  the 1982 praqram. 

contracted Nolin G e o  Enterprises Ltd.  to conduct the 1982 exploration 

prqram. 

C o c h r a n e  

The 1982 f i e l d  program was divided i n t o  t w o  par t s ,  P a r t  I was conducted 

ktween June 4 and June 13, 1982 and is covered i n  a previously s b t t e d  

report .  

July 28, 1982. 

Par t  I1 of the f i e l d  program was conducted between July 4 and 

The program was to cover geochemical a n m l i e s  obtained i n  1982 over three 

g r ids ,  (1) Tect ,  (2 )  North Pro, (3) Warren Creek. I n  order to  e s t ab l i sh  

w h a t  geophysical methods and parameters should k used, it was  arranged 

t o  do i n i t i a l  test work over the base metal deposit  of the Ruth Vermont 

mine. 

with mineralization discovered. on the Tect  claims. 

and parameters e r e  determined during the test work ht the r e s u l t s  obtained 

over the mine were not as de f in i t i ve  as expected and raised .FOE in te res t ing  

questions a b u t  the ore deposits i n  the Ruth Vermont area. 

This deposit  adjoins the Tect and N o r t h  Pro claims and is on strike 
Geophysical methods 

The anoml ies  near the Fbth Vermont mine are to be considered to  be of 

mxirmrm p r io r i ty ,  not because of amplitude h t  because t 3 - i ~ ~  area has been 

used to produce the basic theory of mineralization fo r  the whole region. 

Any additional discovery of additional ore  M i e s  a t  this location m u l d  

have considerable e f f e c t  on W r i e s  of ore formation. 

During the survey work over the gr ids ,  various theories e r e  advanced 

conceminq the genesis of the ore deposits based hoth on the geophysical 

r e s u l t s  and geological mapping. 

gr ids .  

Some of these e r e  tested with small survey 



The f i n a l  survey grids covered have been identified as follaws: 

(1) Ruth Vermont test area 
(2 )  Tect claims 

(3) Warren Creek 

( 4 )  FJorth Pro 

(5) Crys t a l l i ne  Creek 

(6)  V o w d l  Creek 
(7)  M i t  



I11 LOCATIOPJ A m  Acms 

The C r y s t a l  Creek Project centres on an area located i n  the Purcell 

Mountains approxirately 40 kilometers south of the tmm of Golden, 

Bri t ish Colmbia. 

Division of F.T.S. sheets 82-K-l4E, 15W, 15E. 

The project area lies within Lle Golden Mining 

Access to the property is provided by Provincial Highway 95 south 

from Golden t o  Parson, follcwed by 51 k i l m t e r s  (32 miles) along a 

gravelled lcyging road which traverses the min block of claims. 

Several abandoned lcgging roads and cat trails also traverses the 

area and can be travelled by 4-Wheel Drive vehicles. 

Rail services muld l ikely be available on the Canadian Pacific l ine  that 

the main logging road intersects  a t  Parson, Bri t ish Columbia. 

The toposraphy varies f ran approximately 1,200 meters abave sea level 

a t  the creek beds of V m 1 1 ,  Crystalline, Conrad and Warren Creeks, t o  

approximately 2,700 meters above sea level a t  the peaks of Azurite and 

Vermont Mountains. 





.- . 



Mining exploration i n  the C r y s t a l  Creek area da tes  back t o  the late 

19th Century. 

valleys. The latter developed i n t o  a deposi t  (mth Vermont Mine) and 
has been sporadically produced s ince 1898. 

Showings *re first reported i n  the C r y s t a l  and Vermont 

The showings on the north s ide  of Crystal Creek e r e  f i r s t  reported i n  

1890, these and other showings Ere located and staked by M r .  R. Renn 
i n  1965. 

‘J3-e p r q x r t y  was optioned to  Purcell Range Mines Ltd.  who canpleted 

bulldozer s t r ipp i rq  W i t h  l i t t le  success. 

transferred to Medesto W l o r a t i o n  Ltd. i n  1967. They ccsnpleted a 

limited m u n t  of trenching and tm shor t  diamond d r i l l  holes. 

geochgnistry survey and eighty m e t e r s  of dimon?. d r i l l i n g  =re reported i n  

1974. I n  1978, Medesto k e r n  Cochrane O i l  & G a s  Ltd. Cochrane 

c q l e t e d  mre soil geochemi st ry  suweying, trenching and diamond 

d r i l l i n g .  

This showing was originally discovered i n  the 1920’s and was p a r t i a l l y  

explored by two mll tunnels. 
geophysics ard 1,100 meters of diamond d r i l l i n g ,  with several good 

shms, ere completed for St.  Andrews -Mining Co. F’urther electro- 

mgnetic surveying, trenching and 700 meters of diamond was  done i n  

1968. 

surveys e r e  carried out  for the Caroline Mines Ltd.  

Ownership of the claims was 

A soil 

The property also covers a copper showing near Warren Creek .  

I n  1960 a d  1961, airborne and ground 

In  1972 and 1973, geological, soil geochemical and s e l f  po ten t i a l  

Norcen Energy Resources acquired the C r y s t a l  Creek property frm 

cochrane O i l  & G a s  Ltd. under an option agreement dated August 1 4 ,  1979. 

Work carried out  by Norcen i n  1979 was  r e s t r i c t e d  mainly to a gridded 

area which included the showings north of Crystal Creek. 

exploration included geological mapping, soil geochemical surveying, 

electrcmagentic surveying and the diamond d r i l l i n g  of twelve holes 

t o t a l l i n g  763 meters. 
530.03 meters of diamond d r i l l i n g .  

The 1979 

The 1980 Norm program was similar to 1979 w i t h  



Norcen concluded that most geochemical anmlous areas =re found to  

be coincidental with axial  plane traces of major folds which have 

acted to loca l ize  mineralization. 

econcmics they had discovered no significant mineralization and tha t  

most mineralization w a s  related to q u a r t z  veins. 

option w i t h  Cochrane O i l  & G a s  Ltd .  t o  terminate. 

They believed that fo r  their 

Norcen all& their 

U d e r  an aqreanent dated August 5, 1981, betmen Bluesky -Mining Ltd.  

and Cochrane O i l  & G a s  L td . ,  Bluesky obtained t k  Crystal Creek properky. 

In the sumner of 1981, Bluesky undertook a program of extensive 

geochemical smpling, and geological mapping and evaluation. 

a l so  dr i l led  440 meters. 

of mineralization and was used i n  designing an ongoing program f o r  1982. 

They 
The 1981 program encountered several areas 



V Land S t a t u s  

The f o l l o w i n g  c l a i m s  s t a k e d  under t h e  M o d i f i e d  G r i d  Sys t em w e r e  a c q u i r e d  
from Cochrane  O i l  a n d  G a s  L t d .  b y  o p t i o n  u n d e r  t h e  t e r m s  of t h e  August 5 , 1 9 8 1  
ag reemen t .  

C ia im Name Record N u m b e r  Esrpiry D a t e  

P r o  1 
P r o  6 
P r o  7 
Pro 8 
Pro 9 
P r o  1 0  
P r o  11 
P r o  1 2  
P r o  13 
T e c t  1 
T e c t  2 
T e c t  3 
T e c t  4 
N o  One L542 
Diamonde L543 
M o n i t o r  L651 
cog 5 
c o g  7 
c o g  14  
c o g  1 5  
Cog 6 
Cog 8 
c o g  1 0  
cog 1 2  
Cog 1 3  
wc 2 
WC 3 
wc 4 
c o g  4 
cog 1 
cog 2 

cog 3 

4 29 
4 30 
431 
4 3 2  
4 3 3  
434 
4 35 
4 36 
437  
4 1 0  
41 1 
41 2 
41 3 
4 0 6  
4 07 
4 0 8  
3 24 
326  
333 
334 
3 25  
3 27 
3 29  
331 
332  
307 
3 08 
3 09 
3 2 3  
3 20  
321 
322  

September 2 8 ,  
September 28, 
S e p t e m b e r  28,  
S e p t e m b e r  28, 
S e p t e m b e r  28,  
S e p t e m b e r  28, 
S e p t e m b e r  28,  
September 28, 
September 28 ,  
S e p t e m b e r  1 4 ,  
September 1 4 ,  
S e p t e m b e r  1 4 ,  
September 1 4 ,  
September 07 ,  
September 07 ,  
S e p t e m b e r  07 ,  
J u n e  1 8 ,  1986 
J u n e  1 8 ,  1 9 8 7  
J u n e  1 8 ,  1990 
J u n e  1 8 ,  1987  
J u n e  1 8 ,  1986 
J u n e  1 8 ,  1986 
J u n e  1 8 ,  1986 
J u n e  1 8 ,  1982 
J u n e  1 8 ,  1984 
J u n e  1 8 ,  1985  
J u n e  1 8 ,  ,1985 
J u n e  1 8 ,  1985 
J u n e  1 8 ,  1990 
J u n e  1 8 ,  1 9 8 7  
J u n e  1 8 ,  1987  
J u n e  1 8 ,  1987 

1 985 
1 9 8 4  
1 9 8 4  
1 9 8 4  
1 9 8 4  
1 9 8 4  
1 9 8 4  
1 9 8 3  
1 9 8 3  
1987 
1 9 8 7  
1 9 9 0  
1987 
1984 
1984 
1985 

( w o r k  p e n d i n g )  



The Crystal  Creek Project lies within an area underlain by Proterozoic 

WiMenwre rock of the Horsethief Creek Group. 

Geological Survey of Canada IMP@ the Iardeau area (within which is 
the Crystal Creek Property) on a scale of 1:250,000 (approximately 

1 inch t o  4 miles) .  

J.E. Ressor of the 

&ssor described the Horsethief Creek Group as a "thick sequence 

(3,000 to 8,000 Feet) of slate, a r g i l l i t e  and phy l l i t e  as wll  as 
lesser amounts of quartzite, greywacke and limestone. 

contains considerable thicknesses of quartz pebble corglanerate and 
pebbly g r i t " .  

I n  addition, it 

I n  general, the 1-r part of the Horsethief C r e e k  cons is t s  dcaninately 

of argillite and slate w i t h  some l b s t o n e .  

characterized by quartzite, g r i t  and pebble c o n g l m r a t e  along w i t h  

the slate and phyl l i te .  The uppr portion is p r e d k a t l y  purple and 
red slate and s i l t s t o n e  with minor limestone. 

The middle p a r t  is 

'RE regional metamorphic grade of the Horsethief Creek w i t h i n  the 
Crystal Creek Project area is l o e r  to middle greenschist  fac ies .  

level of metamorphism increases southward as the Bugah0 intusive i s  

approached. 
metamorphism has loca l ly  given rise to lmr  almandine-amphibolite 

f acies . 

The 

Locally contact metamorphism superh-posed on the regional 

TIE msozoic  structure patterns within the Crystal  Creek Project  area 
are dominated by the Purcell anticlinorium. 

is essent ia l ly  a very complicated klt consisting of open folds i n  

successions of r e l a t ive ly  competent strata and more complex t i g h t e r  

folds  i n  less competent, thinner bedded sections. The s t ruc tu ra l  

picture  is of ten fur ther  d i s t u r k d  by local faul t ing.  

The Purcel l  anticlinorium 



I rxa l  G e o l w  

The former reports and maps on t k  praperty, pred&ately tbose of 

CJorcen a d  Cochrane Resources, Nofin's geological reports and maps for  

Bluesky, area reports, as w e l l  as the grid controlled mapping and 

geological traverses *re u t i l i zed  i n  formulating a preliminary 

geological description and interpretation of the property. 

L i t h o l q  

Several rock types *re identified including a variety of argillites, 

phylli tes,  limestone, arkose, quartzite,  gri ts ,  and quartz pebble 

c o n g l m a t e s .  A brief description of each is given belaw: 

1. Arqil l i te  ( a d  its fol ia ted equivalent phylli te) is the 
predaninat rock type located on the grid. 
present ranging fran l i gh t  grey to  near black i n  color,  and frcm 

massive and structureless to thinly laminated, bedded, and sametims 

varved varieties.  
pyri te  or  marcasite crystals .  

interbedded and may not be calcareous. 
deformation is often v is ib le  i n  the laminated and bedded varieties. 

Several variations are 

darker colored a r g i l l i t e s  frequently contain 
"he m y  varieties are cmmnly 

Soft sediment and structural 

2. Limestone is not abundant on the property. 'Qpically the limestone 
is dark colored, f ine grianed, impure and interbedded With thin 

beds of a rq i l l i t e .  In several areas, calcareous arkosic or sandy 

layers were identified and these may represent an impure ccarse 

variety of the limestone. 

A Unique calcareous uni t  w a s  located i n  the eastern portion of the 

grid. The rock appears to contain ool i tes  or p i so l i t e s  as w e l l  as 

angular clasts of a variety of rock types ccmmon to the local area. 

The current interpretation is that this represents slump 

brecciation within a shallm water environment. 

breccia has a thickness of 3 to 5 meters (perhaps locally up to  10 

meters) and represents a marker horizon that may assist i n  the 

unravelling of the stratigraphy on the Crystal Creek property. 

This c a r b n a t e  



V I  GE0LxX;y ( m D )  

Litholoqy (Cont'dj 

3 .  ' m a r t z i t e ,  Arkose, G r i t s ,  and Pebble Conglamerates - rocks of 

varying clastic camposition ranging i n  grain s i z e  up to lOmn are 

fcurd on the Crystal Creek gr id  area. For the most pa r t  the 
clastic rocks are l igh t  grey and green colored although dark 

brawn and dark grey varieties are present. 

are dotted W i t h  white and blue quartz  clasts. 
ard g r i t t y  sections are calcareous. 

The coarser varieties 

Several arkosic 

The =stern and southern portion of tk grid area is primarily 

underlain by clastic rocks. 

limited, the clastic section would appear to be several tens 
perhaps hul-direds of mters thick w i t h  interbeds of a r g i l l i t e  

(phylli te) . 

Altbugh outcrcp exposures are 

??ost of the part ic les  consist of quartz which m y  occur as 

aggregates of grains as i n  the quartz pebble conglanerates. 

pebbles i n  tk conglanerates are predaninantly of quartz, 

although feldspar, chert, quartzite dolmite, and argi l l i te  pebbles 

are recognizable. The coarse (up to 5Omn) pebble conglanerates 

=re not seen on the grid area m v e r  several outcrops are v is ib le  

along the main access l q g i n g  roads to the east. 

The 

In tk southern Tect claims gr id  area, thick sequences ( i n  excess 
of 35 meters) of quartzite and pebbly g r i t  was  intersected a t  the 

b t t a n  of d r i l l  hole 79-11. The quartzi te  and pebbly gr i t s  =re 
highly altered by ser ic i t iza t ion  and contained a high percentage 

of disseminated pyrite and arsenopyrite (up to 15% disseminated 

sulphides in places) . 

Stratisraphv and Structure 

One limestow bed, on the order of 30 meters thick w a s  traceable over 
several kilaneters i n  the western portion of the property. Although 



Stratigraphy and Structure fcont'd) 

this limestone is volumetricly insignificant within the section it 

appears to mark a very sharp change i n  the depositional regime during 

Horsethief Creek the, Below the limestone, the s e d k n t s  are 

dcsninated by re la t ively coarse grained clastics such as aren i tes  and 
c o n g l m a t e s ,  occurring i n  fining upward cycles of various 

thicknesses. 

Overlying the limestone are thick sequences of predminately greywacke 

with subordinate arenite and shale. 

an increase i n  the amount of clay being supplied to  the area. 

bedding and fining u p a r d  sequences are carmon. 

black shales becane more c m n ,  as opposed to the grey and green shales 

l o m r  d m .  

A l l  are f ine  g-rained and r e f l ec t  

G r a d e d  

Higher i n  the section 

Certain of the shale horizons have a varved appearance suggestive of 

d i f fe ren t ia l  s e t t l i ng  of a suspended sediment load. 

of deep w a t e r  deposition. Hence, i t m u l d  appear that after the 
deposition of the limestone, the area experienced extensive transgression 
creating the deep w a t e r  sediments observed i n  the western portion of 

These are features 

the property. 

The major fold on the property is an anticlinoriun whose axis, o r  mre 
precisely, axial area, runs through the Ruth Vermont Mines deposit and 
through the showings on the north side of Crystal Crrek. This fold is 

wll  exposed on the north ard south sides of the V e m n t  Creek arad it 
was fmnd that, w h i l e  structure was easi ly  definable wi th in  the flanks, 

the central  o r  axial area was highly foliated and contorted. This zone 
was sane 1.5 k i lometers  wide. 

obscured by the overburden within V m 1 1  C r e e k  but may be recognized 

i n  isolated outcrops by an associated strong fol ia t ion.  
anticlinoriun should have adjacent synclinoria. 

southwest was  not observed, being out of the area of interest .  

Along the s t r ike ,  this zone is largely 

Such a major 
The one to the 

The 



Stratigraphy and Structure (ConC’d) 

one to the northeast is within the praperty boundaries but is not 

docunented. 

passes throqh the vicinity of the Warren Creek shouldiqs .  

limestone bed outcrops i n  that area which may be correlatable with 

the one previouslymentioned as no other limestone was observed to the 
wst. I f  such is the case it muld mark the exposure of younger 

rocks i n  the trough of the syclinorim. 

It muld  appear that the axial area of the syclinorium 
A 

The secondary folds i n  the limbs of these major structures are 
gemral ly  parallel ard upright. 
to k on the order of 0.5 kilgneters. 

north o r  south or to have horizontal axes. 

western portion of the property tha t  sane ant ic l ines  d i e  out to the 
north by changing along s t r ike  fran ant ic l ines  to structureal  teraces. 

A t  those points the folds had a gently northerly plunge. 

The wavelength of these folds appears 
Tfiey are seen to plunge either 

It was  observed i n  the 

Fracturing was  observed i n  most folds para l le l  to the axial planes. 

W s e  fractures seem to have localized quartz veining which in turn is 
often accCmpanied by sulphide mineralization. 

that an t ic l ina l  axial planes =re often highly altered and hematized. 

It was also observed 



VII 1982 PROSRPM 

I RUTH VERMoz\pT TEST GRID (Figures IA, lB, 1C) 

CRolosV 

The rocks of the Ruth V e m n t  area are of the Proterozoic 

Forsethief Creek Group. Included are phyl l i tes ,  slates, 

quartzites, g r i t s ,  pebble conglanerates & l k s t o n e .  

phyl l i tes  i n  the v ic in i ty  of the mines are pyrite-bearing, 

resu l t ing  i n  a overall rusty a p p e a r m e  i n  the weathered c l i f f s  

W e  the mine site. 

Tky3 

Beds are th in  and often crossed by cleavage. 

W major s t ruc tu ra l  element is a major asymwtric an t i c l ine  

trerding n o r t h e s t ,  plunging gently to the southeast. 

axial plane dips  steeply to  the northeast. 

occur within the hinge zone of the major an t i c l ine ,  the Charlotte 

an t ic l ine ,  the Sheba an t i c l ine  and the Ruth syncline. 

The 

Three smaller fo lds  

Mineralization is associated with limestone within the Ruth 

syncline. 

of 135O.  and the axial plane dips 75O to the northeast. 

tk mining was concentrated on the southmst  limb. 

TIE mth synclinal axis plunges 5O towards an azimuth 
Most of 

?tzlo sets of quartz veins occur, one barren and one sulphide 

bearing. 

mth syncline. 

dip moderatly to steeply south. 

galena, spholerite,  pyr i te  and arsenopyrite and s m a l l  amounts of 

chalcopyrite 

The barren veins run perpendicular to  tk axis of the  

The mineralized veins trend 110 - 115 degrees and 

They contain argentiferous 

boulanqerite, tetrahedrite, schee l i te  and carbonates. 

The mineralized veins transect the folds  and the clearaqe and are 

r icher  i n  sulphides j u s t  under the limestone. The vein sulphides 

are coarse w h i l e  the replacement ore  i n  the limestone is f i n e  

grained. 
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Geology (Cont'd) 

The ore zone trends 130° and dips sou thes t .  

and fractures s t r ike  112 degrees and dip 50 degrees or more to 
the south, transecting the cleavage and oblique to  the trend 

of the Ruth syncline. 

controlled the fracturing and probably aided the precipitation 

of the sulphides . 

T k  en echelon veins 

The limestone on the southwestern limb 

In  1982, an orientation study was conducted which included over 
2 k i l m t e r s  of geophysics i n  the vic in i ty  of Fbth V e m n t  

mineralization and extended 500 m e t e r s  in to  COG 2. 

of i n t e r e s t  are SP ananalies a t  two sites on Line 3, one i n  the 

vicini ty  of 400 North (ananaly A) and the other a t  825 North 

( a n m l y  C ) .  

seen i n  outcrop. 

the talus a t  both sites. 
associated w i t h  a l tered phylli tes,  arkose and graphi t ic  a r g i l l i t e  

w i t h  quartz veins associated with regional and local shears. 

and fractures. 

A t  both sites quartz veining and a l te ra t ion  w a s  

Also,  quartz pebbles with galena were seen i n  
me mireralization appears to  be 

In some respects the altered arkose resembles a sheared, altered 

porphyry. 
a nearby buried heat souL%e is likely,  possible a buried 

batholith similar tc the B u g a h  intrusive. 
a l terat ion including sericite schist and quartz veining support 

this hypothesis. 

Whether t h i s  rock was  originally an arkose or porphyriz, 

The presence of 

Geophysics 

The site of the Eiuth Vermontmine w a s  used as the test area and 

the location of the survey Lines is sham i n  Figure U. 

was not i n  operation during the survey and the only interference 

The mine 
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Geophysics (Cont 'd) 

to the test m r k  was from the surface building materials. 

The p r a i s e  was that the ore body that was being worked a t  the 
mine could be used as the utyp''  target  fo r  a l l  other exploration 

i n  the vicini ty  and that the response obtained over this target  

could be used as tk standard. 

The results of the various geophysicalrwthods produced saw 

unexpected response and raised s a w  interesting questions 

oonceming the Iiuth Vermont ore deposit. 

survey are discussed according to method as follms: 

The results of the 

(A) Magnetic Survey 

The resu l t s  for  most of the survey are not considered 

very good due t o  tbe large amount of m e t a l  a r m d  the mine 
site. 

escape road does show the normal type of response expected 

fran th is  geological env i romnt .  

values are approximately 58,500 gamnas and shows very l i t t l e  

variation. 

areas show values considerably above background as marked 

(A, B, J) .  The higher response could be due to  e i ther  a 

change i n  rock type or  a local introduction of magnetite 

which could be associated with ore f o m t i o n .  

The extension of W to the northeast along the 

The average background 

Anmalous values are very evident and three 

(B) -Self Potential  Survey 

The resu l t s  show strong response along Line 3 and two 

major sources have k e n  identified,  A and B, Wi th  minor 

sources a t  C and J. 

Wre is no apparent influence of surface mining equipment 

on the results and it is surprising that the response over 



VII \1982 PRCGRAM (CCNI"D) 

(B) Self Potential  Survey (Cont'd) 

the location of the ore body, presumably west of s ta t ion  

WOO, was not much stronger. 

that the sources identified as A and B must ke much better 

than the ore body a t  present being mined. 

110 degrees has been assumed on Figure LA as this appears 

to be close t o  the regional strike. 

strike onto the CCG 2 claim w i t h  B, C, D and J located on 
tk same claim. It is apparent that additional a n m l i e s  
occur to the north along the road ht these wre not followed 

a t  this time. 

The in i t ia l  conclusion is 

A strike of 

The source A muld  

Results over Lines 0 and 1 are not conclusive as the l ines  

*re restricted due t o  topgraphy a d  did not permit a 
proper background level to  be establiskd. 

m v e r  shaw saw negative peaks but a source location 

muld  be d i f f i c u l t  to interpret .  

The resu l t s  do 

(C) --w survey 
The VLF resu l t s  shaw a strong variation which is 

characteristic of this type of geolqy.  

inphase level is probably due t o  local changes i n  the 
intensi ty  and direction of fracturing. 

i n  the area of tk Self Potential sources A and B but does 
not show any major response over the ore body. 

crossover is located a t  s ta t ion l+lOS and may be the only 

indication of the Ruth Vermont ore body. 

Variation i n  the 

Weak anmalies occur 

A beak 

(D) - Survey 

The only major a n m l y  is located on Line 0 and a conductor 

axis with a low dip t o  the south has been interpreted as  

indicated (D) on the profile.  I f  a strike of 110 degrees is 
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(D) \CE2'4 Survey (Cont'd) 
assumed then this conductor muld  cross Line 3 near the 
south end. There are indications of m variation i n  

response i n  t h a t  area of Line 3 which could not be fu l ly  

defined due t o  topographic limitations. 

(E) Maxdin Survey 

The Max-Min resu l t s  shm very wak variation over the 
location of the adits ad are considered t o  be within 

background. 

(F) --Induced Polarization 

A short test was conducted but the amount of pyri te  and 
graphite, wfiich is obvious throughout the area and muld  

produce much greater variation than a base m e t a l  body, 
made it d i f f i c u l t  to jus t i fy  any amxlnt of m r k  with this 

methcd i n  preference to the others. 

'TEST CONCLUSIONS 

The general conclusions resulting f r m  the test m r k  rere as follaws: 

(1) Magnetic data was  not valid near the mine but showed 

significant anmlies W e  a f l a t  background where  Self 

Potential  sources have been interpreted. Should be used 
as a general mapping tml as it may also show differences 

i n  rock types. 

( 2 )  VLF resu l t s  are normally highly variable i n  this type of 

geolcgy. 
close to  a n m l i e s  produced by other methods so should be 
used i n  conjunction w i t h  other methods. 

The resul ts  do shaw weak crossovers wkich are 
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(3) Self Potential  resu l t s  s h o d  the best variation of a l l  

the methcds tested. A t  least two major sources have been 
identified,  both are much stronger than the response over 

tk Ruth Vermont ore body. 

the t m  sources A and B have greater e c o n d c  potent ia l  

than t k  ore body presently being mrked. Due to m u ~ a l  
interference between the a n m l i e s  it is not possible to 
interpret  a depth to each of the sou~~ces.  The fact that 
no major response was obtained with the CEM suggests that 

a rnirxhnm depth of 30 meters, possibly as great as 153 

meters  to the centre could be valid. The f a c t  that the 
response obtained by the other geophysical methods was not 

very g o d  suggests that the volume of ore a t  the mine is 
not very large o r  it occurs a t  greater depth than the 
penetration capabilities of the nethods used. 

These results may indicate that 

The additional sources marked, C - J, are a l l  considered 

relat ively wak and should probably be v is ib le  a t  the 

subcrop as graphitic or ore r ich  zones. 

(4 )  CEM resu l t s  sh& no response near the ad i t s  but did 

indicate a law dipping, shallm bcdy (D) on Line 0. The 

depth to the top is probably less than 10  meters and this 

cmld  easi ly  be confirmed by trenching on the steep 

h i l l s ide  . 

(5) Max-Min results w e r e  not  significant and this mthcd was 

dropped i n  preference t o  W. 

much easier to run i n  rcugh terrain and correct autanatically 

for  change i n  elevation between the coi ls .  

e r a t i o n a l l y  the CEM is 
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(6) Induced Polarization was eliminated as a potential  

exploration methcd due to the highly variable m u n t s  

of pyri te  and graphite throughout the country rock. 

(7)  Exploration methcds fo r  a l l  other survey gr ids  was 

established as magnetic and VUF for  general mapping, 

Self Potential as the primary survey mthcd d i n e d  

w i t h  CEM as the ancillary method. 

The following program is reccrranended t o  evaluate and define the key 

anomalies described above as well a s t o  obtain mre exploration information on 

COG I and COG I1 which are generally on s t r ike  with mineral shmings 

on the DEB claims to the nor-st. 

(1) Continuation of Line 3 as well as additional detailed 

follow-up to anamlies on Line 3. 

(2) Ccrnputer mdel l ing and further interpretation may be 

desireable pr ior  to dr i l l ing .  

w r k  may s l igh t ly  modify d r i l l  locations. 

Modelling and detailed 

( 3 )  On Line 3 d r i l l  30011-1 holes a t  a 450 angle and a 

bearing of 25O fram 825N and 885N. 

(4) On Line 3 d r i l l  a 20Om mi- depth hole a t  a 45O angle 

and a bearing of 200° fran 700N. 

(5)  D r i l l  extension of anomaly A on CCG I1 
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I1 . TECT GRID (Figure 2A, 2B, 2C, 2D,  2E, 2F, 2G) 

Geolosy 
The geology on the Tect claims is essent ia l ly  the same as on the 

Ruth Vermont. 

g o d  s t ructural  measurements are possible only on the roadcuts. 

H-er the exposure of bedrock is much poorer ard 

The most important s t ructural  element a t  the R u t h  Vermont mine 

is the F ~ t h  syncline which occurs w i t h i n  the hinge zone of a 

major anticline.  
with quartz veins obliquely intruding limestone on the 1-r 
(souI3xest) limb. The B.C. government m i n i n g  report on the R u t h  

Vermont Mine (1966) give the Ruth syncline as s t r iking 135O,  

plungirq shallow to the southeast and having an axial plane 

dipping 75O north. 

enclosed figure and it is projected thrmgh the Tect mineralization 

The Ruth syncline has mineralization associated 

The Ruth syncline has been plotted on an 

previous mapping has indicated a series of low amplitude 

synclines arxt anticlines passing southeast through the Tect 

claims. 
arxt par t  of a larger structure, probably the Ruth  syncline. 

I t w u l d  appear that these local folds are minor flexures 

Rocks on the Tect claims are part of the Proterozoic Horsethief 

Creek Group. They irclude phyl l i tes ,  arkose, g r i t  and minor 

corqlawrate and limestone. 

w e l l  foliated.  The arkoses and g r i t s  vary i n  quartz content, 
contain angular t o  subrcunded fragments and generally exhibit  

poor sorting. A t  trench 77-3, 

kesides galena and s i lver  mineralization, t raver t ine w a s  observed 
suggesting a hot spring environment a t  some point i n  the rock's 

history. 

The phyl l i tes  are grey and generally 

The lh-estone is grey and mure. 
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PJorcen mapped a flexure or bend to the southwest i n  a major 

ant ic l ine on the s o u t h e s t  portion of the Tect claims, this 
could ke caused by secondary folding or fault ing,  (Crystal C r e e k  

is interpreted as being a local fau l t )  , or a canbination of 

both. 

Geology and Geqhysics to date seem to indicate a secondary 
fold with the axis str ik ing 220° i n  this area. 

TO sumnarize, the Wt mineralization appears to be on t 3 ~  

same general structures, as the Ruth syncline and the  Ruth 

Vermontmine. 
quartz veins and carbonate i n  the form of limestone, dolanite 

or coarse recrystallized carbonates and appears to be localized 

by folds ard shears. 

The mineralization a t  Tect is associated with 

\Geophysics 

Magnetic, VLF and CEM resu l t s  a l l  shm weak variations over the 

grid ht no def ini t ive anamlies  or  trends can be established on 

the basis of these resul ts .  The Self Potential  survey shaws the 
greatest variation and irdicates a n m l i e s  w h i c h  correspord 
closely to the mapped geology as w d l  as the 9eockn-u 'cal resul ts .  

The interpreted f au l t ,  (Figure 2G), is based on a very strong 
change i n  t k  background level between the north and south parts 

of the area. 
a loq  Crystal Creek as marked. 
geochemical resu l t s  (Norcen 1980) shms that several a n m l i e s  are 

located between these two indicated faul ts .  This correlation 

would suggest tha t  continued exploration should be concentrated 

between the fau l t s ,  the area to  the north should not be ruled out 

on this basis alone as there may be a simple dawnthrm to the 

"he direction is parallel to an assumed f a u l t  

A canparison w i t h  tk zinc 
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1701th producing this effect .  

on the map, tk majority of which are shallow and located close to  the 

peak of maxhnm negative value. 
Lithological W d a r i e s  shown on the geology map (Figure 2A) which 

may be suff ic ient  i n  i t s e l f  to cause the ananalies, A and B, are the 
strowest and are worthy of further investigation. 
represents a north dipping body with a depth to the centre of 58 

meters. 

be controlled by a similar striking folded structure. 
mineralization encountered i n  DDH, 29-11 may be localized in cross 

fractures with a g e o c M c a l  expression perpendicular to the axis 
of this structure with the main body located i n t h e  nose. This 

ancmaly muld have been more apparent had north south lines been run. 

A number of sources have been indicated 

A numkr are very close to 

A n m l y  A 

me strike of this b ~ d y  appears to be 220O it appears to 
me 

Anomaly B has not keen tested by previous d r i l l i ng  as there is no 
associated geocbnkal a n m l y .  

indicated altl-ough the source probably extends to the subcrop. 

direction is a b u t  110 degrees but due to local interference fran 

other anamlies this may be questionable. 

mall shallcw anamlies  i n  the vicini ty  but not under old drillholes. 

A depth to the centre of 19 mters is 

The 

’Ihere are several  other 

’Ib the east of 50W on 3s there is a huge change i n  backgraund possibly 

related to structure or  the beginning of a large a n m l y  on the west 
limb of a f a i r l y  major syncline. 
geockm ancmaly i n  this area. 

There is also a large uninvestigated 

(1) Further work should be concentrated to the southeast of 250 on 

Line 3.5s arid l ines  further south. SP and Geochem ananalies 

should be extended further south and followed up by trenching 

ard possible dr i l l ing .  
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(2) Ancanaly A should be d r i l l e d  with a hole a t  2+25 south and 3+10 

e s t  a t  a bearing of 350° a dip of 45O and a depth of 1OOm. 

(3) A n m l i e s  B, A hest and A east should be trenched traverse 
to s t r ike  w i t h  a cat using local drill rods and along s t r ike  with 

blast hole trenches. 

(4 )  Other mineralized shows and anamlies  should be reconsidered 

for trenching. 
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111 WARREN CREEK (Figures 324, 3B, 3C, 3D, 4E) 

Access and Phvsiw-raphv 

The Warren C r e e k s  claim cover a steep valley within the Purcell 

Mountains. 

1982. 

starts a t  the Bobbie Burns Creek bridge, 10 k i l m t e r s  to the 

northeast. 

par t icular i ly  along the steep sections along the Bobbie Bums 
Valley. 

Access to  Warren Creek claims was by helicopter i n  

Previous access had been by a 4-Wheel Drive t r a i l  which 

This trail  has recently fa l len  into disrepair ,  

Elevation within the 1982 study area are betwen 6200 f e e t  

(1890) meters) and 7000 f e e t  (2133 mters) . 

Previous Work 

In  1920, a 35 and 20 foot tunnel and several hand trenches =re 
conpleted on the property. 

In 1956, a geological investigation by H. Cohen for R. Le Beuf 

was undertaken. 
limited value ht reca-runended further prospecting and x-ray 

dr i l l ing.  

Cohen regarded the capper showing as having 

In  1960 and 1961, St.  Andrew's Mining conducted airborne and 
ground EM surveys and 3450 feet of diamond drilling. 

proved the presence of three copper bearing quartz veins. 
and chalcopyrite were concentrated along the vein walls. 

H o w  reported average assays of 0.5% Cu and 0.05% oz/ton silver 
over 20 to 50 foot  widths of vein material. The best hole 

intersected 1.73% copper, 0.005 oz/ton gold and 1.17 oz/ton silver 
across 13 feet .  

This work 

Pyrite. 
A.C.A. 

In  1968, Carolin Mines carried out an Em survey, 2600 f e e t  of 

h l ldoze r  trenching and 2180 f e e t  of diamond dr i l l ing .  
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\Previous Fbrk Cont'd 

I n  1971, a report by E.O. C h i s o l m  recaranended further work on 

the basis of the EM survey. In  1972 Juniper Mines contracted 

Cochrane Consultants to conduct detailed geochgnical and 

geophysical studies. 
Engineeriq to extend geophysical and geochanical surveys 

corducted i n  1972. 

that the copper mineralization was spotty and reccmnended 

drapping the claims. 

In 1973 Juniper Mines c o n t r a c t d  Pglis 

A report by H o l c a p e k  i n  1973 concluded 

I n  1981 Bluesky O i l  and G a s  acquired the claims thraugh an 
option agreement with Cochrane  O i l  and Gas. 

1981 included a brief v i s i t  by B i l l  Day and a detailed geochgnical 

survey. 

Work conducted i n  

Geology - Regional 

The regional geology was mapped by J. Ressor of G.S.C. in the 
1950's and described i n  the G.S.C. m i r  369 "Geolqy of the 

Landeau Map - Area, East H a l f ,  Br i t ish Columbia" (1973). 

?RE property lies along the eastern flank of the Furcell 

bbuntains, 20 kilaneters west of the Rocky Mountain trench. The 

claims group is underlain by sediments of tbe Proterozoic 

Horsethief Creek Group. These sediments canprise slates, 
a r g i l l i t e s ,  quartz pebble conglchnerates, quartzites,  g r i t  and 
minor Limestone. These rccks are e a k l y  metamorphased. 

Structurally, the area i s  folded in to  northwesterly trending, i n  

places closely spaced folds. Faulting is local. The nearestmajor 

intrusive is the Bugaboo quartz mnzani te-qrandior i te  Batholith, 

10 kilchneters to the southwest. 
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Rccks on the property consists of phylli tes,  quartz pebble 

conglarrrerate, argillites, limey talc schist and quartzites or arenites. 

Contacts are carmonly gradational phylli tes m a r  to be predaninate. 

The main showing on the p r q e r t y  is within a shear system trending 

132O. The capper mineralization is the form of cholicpyrite and 
bronite occurs within a few feet adjacent to tbe footwall of the 

quartz vein. 
snall adits or p i t s  e r e  mapped by Day in 1981. 

assayed over 4% Cu. 

me quartz vein is generally abmt 20 feet wide. Four 

Grab dump sarrples 

The capper mineralization occurs i n  pods and along the fol ia t ion.  

considered t k  mineralization to be quite spotty. 

visited the showings to confirm previous descriptions. The tunnel 
a t  the q p e r  showing and the road leading to it are now covered by 

talus. 

Day 
The author br ie f ly  

No outcrop was  seen west of Warren Creek during the 1982 survey. 
overburden canprises ta lus  i n  the higher areas and r m r k e d  boulder 

till along t3-e valley floor.  

The 

..Geophysics 

Geophysical m r k  was done as follow-up to  geochemical ananalies found 

i n  1981. 

to a previous concentration of work east of the creek. 
Work was done predminately west of Warren Creek in contrast  

l%e,FIagnetic and VLF surveys showed very l i t t le  variation over the 
grids  which were located on geochenical a n m l i e s .  

was surveyed along the road i n  order to try and locate any major 

structures through the area i n  an east-west direction pa ra l l e l  to 

A CEM Line (4E) , 
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Geophysics (Cont 'd) 

faulting on which adits and dril l ing are located. N o  conductivity 
variation was observed along the line. 
weaker response than the previous areas but have nmrous  negative 
peaks indicating a large numter of narrow, near surface sources but 
no specific t red  can be identified. 

Self Potential results show 

.. Reomnerdations 

The 1982 survey s e a  t o  confirm older studies indicating narrm 
veins and spotty mineralization. 
ananalies and geochem ananalies on tk south grid warrant trenchmg 

and more prospecting. 

Several of the shallow self Potent id  
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Access and Physiography 

Access to the North Pro Grid is by walking fran the Fhth V e m t  

mine for 1 kilaneter up the V e m n t  Creek Valley. 

gradient betwen the mine ard the east l ine  of the North Pro 
Grid is 330 meters  (1000 f ee t ) .  

The vertical 

Within the 1982 surveys the elevation is be- 1966 rrreters 
(6450 feet) and 2300 meters (7540 f ee t ) .  The VegetatiVe cover 
varies fran thick shrubs to trees and alpine meadow. 

The claims are urderlain by weakly metamorphosed sediments of 
the Proterozoic Horsethief Creek Group. 

phyl l i te ,  arkosic arenite, quartz pebble conglanerate and very 
rtsinor limestone. The phyl l i te  exhibits good cleavage. It is 
much greener in color than seen elsewhere, suggesting a strong 

chlor i te  component. 

The rocks seen =re 

The arenite camonly has a high feldspar content with angular, 

poorly-sorted fragments. 

arkosic arenite. 
grains are coarse, it appears to grade i n t o  the quartz-pebble 

conglanerate. 

Hence it is referred to  here as an 
In places where the quartz content is high and 

The limestone is dark grey and inpure. 

Tk character of the sediments suggests an environment of rapid 

deposition. 
along a steeply dipping to vertical plane trending 140°. 

area covered by the geophysical gr ids  appears to be within the 
nose of a major southeast trending syncline. 

The strongest s t ructural  ca tpnen t  is a fol ia t ion 

The 
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Geophysiss 

The geophysical program was designed to further define ard evaluate 

geochemical ancmalies found i n  the 1981 study. 

The magnetic resu l t s  show general changes i n  backgraund level,  

probably due to changes i n  rock type, and i n  the southern par t  of 

the area a narrcw barding which is d i f fe ren t  i n  character. 

banding could be caused by local introauction of mgnetic material. 
This 

“he W and CEM results shed very l i t t le variation throughcut the 
w h o l e  area. 

The most significant response was obtained using the Self Potential  

mtkd withmajor a n m l i e s  on Lines 600E and 750E. Interpretation 
of these resul ts  indicate a major source as shm, st r iking a t  about 

110 degrees and a depth to  the centre of the souzce a t  150 meters. 
This location correspords w i t h  narrow magnetic bodies as ell as 

major geochemical armnalies which continue to the wst. 

Recarmendations 

Considering the favorable geology, geochenical a n m l i e s  and the 
major, classic Self Potential  a n m l y ,  d r i l l i ng  is recamended a t  
location 600E Station 290s a t  a bearing of 180°, a dip of 45O and 

a depth of 200 meters. 
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V QIYS-E CREEK (Figures 5A and 5B) 

Geolcqy 

The Crystalline Creek Grid is located 340 meters southeast of 

the new bridge Q-ossinq Crystalline Creek. 
established i n  1982 to find a possible extension of the Tec t  

mineralization which lies 1.5 kilaneters to the normst. 
Over 1 kilmeter of Self Potential, Magnetaneter, BLF ( two 
stations) and Toposraphy w e  canpleted. 

The grid was 

NO bedrock was seen on the lines. 
outwash. 

nearby bedrock is exposed on V-1 Creek. 

Horsethief Creek Group mderlie the claims. 

The grid is covered by glacial 
The overburden is thought to be f a i r l y  s h a l l m  as 

Sediments of the 

A malachite-azurite s k n g  is reported to occur east of V m 1 1  

meek, about 900 meters south of the Vml l -Crys t a l l i ne  creek 
junction. The showing is on a geological map .survey& for 
Kamlcops Copper Consolidated i n  1966. N o  assays are reported. 

- Geophysics 

The survey l ines  a t  Crystalline Creek =re located i n  order to 
check the continuation of the Ruth syncline f ran  the Ruth 

Verrnont mine through this pa r t  of the property. 

The magnetic resul ts  show high values a t  the south p a r t  of the 

l ines  i n  excess of 59,000 garmas. 
change i n  rock type with a contact close to the ideated 1000 

g m  contour i.e. i n  an east-wst direction. k a l  introduction 

of magnetite could also produce the same effect .  
shows a d i s t inc t  difference between the r e su l t s  obtained fran 

These values suggest a major 

The vI% data 
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Geophysics (Cont'd) 

the Seat t le  and C u t l e r  stations.  

the Seattle s t t i on  indicating tha t  conductivity trends are closer to 
a north-smth direction rather than east-west, contrary to an east-west 

direct ion contact suggested by t k  magnetic data. 
r e su l t s  show a number of strong negative peaks indicating sources 

which cannot be traced hetween the +XI l ines.  " h i s  may be caused by 
a s t r i k e  closer to the l ine  direction and this can only be confimd 
by more mrk With a different  l ine  orientation. 

Maximum response was  obtained using 

The Self Potential  

Additional north-south l ines  are required as w e l l  as enlarging and 
extending the grid area and canbining geophysics as well as 

gemhartistry. 
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VI VOTn7EI;L cI7EEI< GRID ( F i m e s  6A and 6B) 

%?.2Ez 
V-11 Creek Grid starts on the main road 1.7 k i l m t e r s  

The southeast of the new bridge crossing Crystalline C r e e k .  

grid was established i n  1982 t o  find a possible extension and 
widening of the Tect mineralization 2.5 kilaneters to the 
mrthwest. 
Potential ,  VLF, Magnetmeter studies Ere done a t  25 meter 

spacing. 

"b l ines  to ta l l ing  over 1 k i l m t e r  of Self 

The gr id  is essent ia l ly  f l a t  a t  1425 meters altitude. 

T h e  g r id  is thought to be near the FE, HIL Gold-Silver--- 

Line shaJing (G.S.C. Map B26A, G e o l q  Landeau East Half). 

The gr id  was established a f t e r  the discovery of several large 

rusty-white quartz boulders nearby. The boulders are similar 
i n  appearance to quartz associated with mineralization at wet. 

The b u l d e r s  are thought to be close to a source possibly i n  
the grid area. 
probably discoloured because of iron i n  spring water. 

Also found i n  1982 was rust-stained gravel 

NO bedrock was seen on the grid ht it is probably shallm. 

The overburden is remrked till or outwash material. 
underlying sedhents  are mapped as being fran the Proterozoic 

Horsethief Creek Group. 

!Ihe 

\Geqhysics 

The V-11 Creek grid w a s  surveyed, like the Crystalline creek 

grid,  i n  order to check the continuity of the Ruth syncline. 
The mgnet ic  resul ts  show the f l a t  response expected fran 

unaltered sedimentary rocks encountered on the other survey grids. 

The VLF r e su l t s  show unusually small variation, possibly due to 
the masking effect of the river gravels. 

occur and both l ines  look very similar suggesting stsuctures 
Sane weak crossovers do 
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CROphysics (Coned) 

normal to the survey lines. 
number of negative peaks, each of which could be interpreted as 
individual sources near surface. The most important feature is 
the difference i n  base levels a t  the wstern limits of each of 
the l ines.  " h i s  indicates a Self Potential source locally ht 

a t  an angle close to that of the survey l ine  direction. 
was unexpected as the survey l ines  =re set out to intersect  
targets a t  approximately 110 - 135 degrees and the resu l t s  m y  
shcrw a new strike direction fo r  potential  ore zones. 

The Self Potential resu l t s  shuw a 

This 

Recamaendations 

The location and direction of the indicated source should be 
established with additional l ines  a t  r igh t  angles to the present 
lines. 

The detailed m r k  done on the Tec t  gr id  as vie11 as the 
remnnaissance gr id  on V o w d l  and Crystalline Creek  indicate that 

the smthern as mll as the mrthern half of COG 7 and a l l  of C G  8 
warrant detailed grmnd geophysics and geocherm - S t r y .  
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V I I  ADIT GRID - TECT (Figures 7A, 7B, 7C, 7D) 

-w 
An old ad i t  was located neazT the n o r m s t  border of Tect 4. 

According to the claimmap its location Plots a t  least 100 

meters northeast of C r m  Grant 1107. Hmver the present 

owner ( M e 1  Pordd) states that it is on his Cram G r a n t  1107. 

The adit entrance was once 6 feet  by 4 feet  but talus has sime 
fallen leaving an opening of 3 feet  by 1 foot high. 

timbers have rotted and some have fallen dawn. 
The 

An alteration zone, phyllitic to  argillitic occurs over the 

ad i t  entrance. 

weathered. 

quartz ,  marcasite, possibly arsenopyrite and epidote. 
of this zone is vuggy quartz veining with calcite. 

adit quartz was Seen in  ccmposite fractures trending 005 and 

This zone is 1.5 mters wide and strongly 

East of this zone is a prophlitic zone with pyrite, 

E a s t  

Above the 

120O. 

Elsewhere on the grid, the bedrock is poorly expsed in the 
imnediate vicinity of the geophysical surveys. 

seen e r e  phyllites and arkose, w i t h  foliation striking 

southeast. Quartz veining is oblique to the foliation. 

The rocks 

Geophysics 

A sml l  Self Potential anmaly on Line LAD 1 may be the 

continuation of the mineralized vein system along a generally 

parallel trend. 

The Pdit grid is located on a mineralized structure north of 

the Tect claims. Both the magnetic and VLF results show no 
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Geophysics (Cont 'd) 

variation i n  response that could be at t r ibuted to the structure 

visible a t  the adi t .  

Potential  resu l t s  but no correlation is possible bebeen  l ines.  
N e g a t i v e  peaks are obvious on the Self 

Several samples =re taken i n  the vic in i ty  of the adit. 

be assayed. 
and sampled. 

Tkrese should 
TIE adit should also be apened and thoroughly examined 

The surroundirq area and ridge tcp to  the northest  warrant detailed 

geolosy and prospecting. 
program w i l l  require carefully planned safe traverses with helicopter 

pickup and drop points. 

Due to the rmgh topography, a prcper 



7% mineralization a t  lkct, Ox and North Pro have the f o l l w h g  

amnon features with the Ruth Vermont Property: 

(1) 
(2) Limestone of coarse carbonate. 

(3)  

Abundant quartz veining, both barren and sulphide bearing. 

N e a r  by phyllite with coarse pyrite and associate schists. 
(4 )  Favorable structure, southern limb and below limestone within 

Ruth or adjacent syncline. 
Argentiferous galena and sphalerite i n  clean white  quartz and 
fine grained replacement sulphides in  carbonate r-s. 

(5) 

The geophysical mrk  has located a n m k r  of very strong ananalies 
on the various'survey grids and when ccmpared to the test results 
over the ore body a t  the Ruth Verrnontmine, suggests a much greater 
econcnnic potential than the ore body that was recently being mined. 

The prime geophysical m e t h d  is that of Self Potential and although 
slow to operate has been the wst definitive i n  locating the possible 
source of the gecchanical ananalies. 

ananaly, located near the Ruth Vermont mine. 
did not produce major a n m l i e s  but did provide supporting data for  

the other methods. 

The CDl only produced one 

Magnetic and VLF surveys 

Major a n m l i e s  are located on the following grids, 
North pro and Tec t  w i t h  stsong indications of similar response i n  the 
Crystalline Creek and V m l l  Creek areas. 

Ruth Vermont, 

No major ananaly w a s  found on the Warren Creek grid and this may be 

due to the mineralization being of a mre disseminated type. 

Specific evaluation programs have been recarmended to evaluate a l l  

major ananalies for each described area. 

geolcgy, geochemistry and geophysics has been recatmended to  continue 

A m r e  regional program of 
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the Tect, V-11 and Crystalline grid anamlies as w11 as to explore 
and develop what appears to be the continuation of the Ruth syncline 
and mineralization. 



IX CRYSTAL CREEK PR- - 1982 EXPENDITURES 

Field work for this program was cmducted between June 4, 1982 and 
June 9, 1982 for CX 11, a report for this work was suhitted in June 
of 1982. 
report was conducted between July 4 and July 28, 1982. 
intcrprctation took pl;lm before, during, bctwc.cn and a1tc.r thcsc 
field programs. 
meters of line were run. 
were used on t k  program. 

Field work on the other seven grids described in this 
Planning and 

Considering each survey separately over 121,150 
The following personnel and equiprmnt 

Personnel : 

1 Geophysicist - 25 days 
3 Geologists - 68 days Total 
7 Technicians - 101 days Total 

1 VLF-m Unit - 9 days 
1 Magnetometer - 9 days 

1 Crone System - 33 days 

1 IP system - 7 days 

1 2x4 Truck - 3 days 
1 1% Ton Trailer - 2 days 

2 VLF-m Units - 24 days 
2 Magnetometers - 24 days 

1 Max Min E3vI System - 24 days 
2 SP Units - 24 days 

- 24 days 2 4x4 Jeeps 

1 Jet Ranger Helicopter - 2 hours 
General geology field camp and - 33 days . .off i k  equiprent including 

Drafting Equipment & Supplies 
generator and fridge - 24 days 

1ATC Vehicle - 24 days 
- 15 days 

The turn key price for this entire program was $40,000.00. 



EQUIPMENT SPECIFICATIONS 

The specif icat ion fo r  the equipnent used w a s  as f o l l m s :  

(1) Magnetic survey 

Instrument 

Reading accuracy - 1 G m  

J2epeatibi l i t y  

- Gecmetrics G-816 Proton Magnetometer S/N 

- 1 Gamna on pole 

- 5 Gamnas Wi th  backpack 

Range - 20,000 - 90,000 G a m t ~ a ~  

Gradient tolerence - 150 Ganas/ft .  

(2)  Self Potent ia l  survey 

Instrument 

Reading accuracy - 0.1  mi l l ivo l t s  

Input inpedence 

Ground contact 

- Fluke Digi ta l  V o l t  Meter 

- 50 M OHM + 
- Copper Sulphate -Porous Pots 

(3) ~ lec t ra~qnet ic  surveys 

(a) V.L.F. survey 

Instsument 

Frequency - 15-25 I(H2 

- Geonics EM 16 S/N 114 

Parmeters  

-acY 

Tbning 

- inphase- ou t  of phase 

- + or - 1% 

- Individual plug i n  Units 

(b) CEM survey 

Instrument 

C o i l  separation 

- Crone CE?I system S/N 

- up to 600 f e e t  



Frequencies 

Accuracy 

(c) Max-Min survey 

Instrument 

Coil  separa t ion  

Frequency 

Parameters 

Pbdes 

Accuracy 

(4) Induced Polar iza t ion  

Transnitter 

Receiver 

- Horizontal Shootback, vertical and 
For izonta l  bops 

- 390, 1830, 5010 H2 

- + or 4 degree 

- ?pex -+in I1 S / N  

- 50, 100, 150, 200, 250 meters 

- 222, 444, 888, 1777, 3555, H2 

- inphase and quadrature 

- Max, Min, V e r t i c a l  m p  

- 0.25 - 0.5% 

- Huntec MK I11 mpo s/N 
- 250 W a t t s  

- Pulse t i m e  2 seconds on/off and 

reverse cycle 

- H m t e C  MK I11 S/N 

- primary V o l t a g e  + 4 secondary voltages 
- cha rgeab i l i t y  as % of primary voltage 



(1) Magneticsurvey - 
Readings e r e  nonnally taken a t  25 meter station intervals i n  a 
series of loops closed t o  established base stations and corrected 
for draft and base level sh i f t  i n  the normal manner. All survey 

work was carried out with the sensor i n  the backpack producing a 
repeatibility of about 5 gamnas. 

(2) Self Potential fluvey 

TIE .two contact electrodes were calibrated a t  the start of each 
I vbximun distance survey loop by taking a readirq a t  each station. 

be- the b m  electrodes was 150 meters the base electrode w a s  
mved when necessary. 
closed loops which =re tied together and corrected for  calibration 

and d r i f t .  

Each survey area was cavered in a Series of 

(3) Electrmgnetic Survey 

Seattle and Cutler stations were both used during the survey 

deperdhg on the survey line direction and assumed geologic 

strike. The differences are indicated on the survey maps. 

A separation of 50 meters and frequency of 5010 Hz w a s  normally 
used except where otherwise indicated. This system effectively 

eliminates elevation corrections when used i n  the horizontal 
shootback mode and is ideal for the rough terrain over mst of 

the survey grids. 

the two coils. 

The plotting point is a t  the midpoint bebeen 

(c) \Max-Min Survey 

A coil separation of 50 meters and station interval of 25 meters 

was used for t k  l i m i t e d  amount of m r k  that was  carried. A 



SURVEY SPECIFICA'ITONS (CONT'D) 

(c) Pdax-Min Survey (Cont'd) 

frequency of 1777 Hz was used throughout, and the readings 

corrected f o r  differences i n  elevation i n  the normal manner by 

using the tilt meter. 


