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Introduction 

Shell Canada Resources Limited entered in to  an option agreement 
in March of 1979 with W .  J .  Stor ie .on an 86 claim property near Cassiar,  
Bri t ish Columbia a f t e r  recognizing a potential  f o r  s ign i f icant  t i n  
mineralization on the property (Figure 2 ) .  

Within the property a r e  lead-zinc-s i lver  occurrances known 
since 1922.  Since t h a t  time several exploration companies have worked 
on the property. 
t o t a l  of approximately 600,000 tonnes of mineralization grading 171 grams 
ag/tonne, 5% Pb ,  4% zinc and t r a c e  Au were outlined. 
possibly volcanogenic, copper-zinc body of 90,000 tonnes grading 1 . 2 %  C u  
and 0.9% Zn i s  a lso si tuated on the  property. 
property i s  underlain by the Cassiar Batholith containing disseminated 
molybdenum mineralization. 
vein system outcropping on the property w i t h  potential  f o r  gold 
mineralization. 

From the p a s t  work several bodies w i t h  an aggregate 

A stratabound, 

Another portion of the 

In addition there  i s  an extensive quartz 

T i n  potential of the si lver-lead-zinc bodies became known 
d u r i n g  the sumner of 1978 when samples taken by British Columbia 
Department o f  Mines Geologist Andre Panteleyev returned s igni f icant  t i n  
assays; one sample assayed 1.5% Sn across 3 .6  ( P a n t  Showing) metres and 
a grab sample from another showing assayed 3.5% Sn (Middle D-Zone). 
The t i n  values were proven t o  be from c a s s i t e r i t e .  

'crrr 
Imedia te ly  following the signing of the option agreement with 

S to r i e ,  Shell staked 113 additional claims to  cover favourable ground. 
These lands form the a f t e r  acquired portion of the option agreement. 

Beginning June 15, 1979 Shell personnel began detai led geologi- 
cal mapping o f  the property a t  a s ca l e  o f  1:5,000 on orthophotgraphic 
base maps prepared by McElhanney Engineering. All k n o w n  showings were 
prospected and accurately sampled and a l l  mineral ized sect ions from p a s t  
d r i l l i n g  were sampled and assayed f o r  t i n .  Pan concentrate and  stream 
s i l t  samples were taken i n  a l l  drainages a t  50 nletre contour in t e rva l s .  
Pan concentrate samples were analyzed f o r  Sn/Wo and  s i l t s  were r u n  f o r  
C u / P b / Z n .  A t o t a l  of 360 samples were taken. Routine $oil samples were 
taken while mapping f l a t  areas of the property and r u n  f o r  C u / P b / Z n  
along with Au near quartz veins. 

T h e  mapping programme showed t h a t  the Pb/Zn/Ag mineralization 
was hosted exclusively by Cambrian Atan Group Carbonates as  replacements 
along major east-west and  t o  a l e s s e r  extent  sou'theast-northwest 
s t ructural  zones. One new showing was discovered during mapping 
(Granite Creek S h o w i n g )  which ran 1 . 4 %  P b ,  0.63% Z n ,  57 grams/tonne Ag, 
0.12% Sn and 1 . 0  grams/tonne A u  over 1 metre. 
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w All t i n  bearing a n d  l ead /z inc /s i lver  bearing occurrences a r e  
related t o  s t ructural  zones and a r e  deposited a s  replacements i n  the 
Atan Carbonates. Mineralization in the " D "  Zone and Magno- area a r e  
s i tuated immediately along and proximal t o  east-west f a u l t s .  The Pant 
Showing occurs along the northwest-southeast trending faul ted contact 
between Atan carbonates and Kechika shales .  

During the second phase of exploration on the Cassiar Project 
fur ther  detai led work was concentrated w i t h i n  t he  D-Zone from the 
presumed contact between the A t a n  and the Cassiar Batholith and the 
Atan-Kechika contact and along the Atan-Kechika contact re la ted t o  the 
Pant Showing.  

Three g r i d s  were cut d u r i n g  the second phase; Grid 79-1, 
approximately 40 l i n e  kilometres over the D-Zone area,  Gr id  79-4,  
approximately 20 l i n e  kilometres over the Pant Showing area and Grid 
79-4, approximately 6 l i n e  kilometres over the Atan-Kechika contact.  
Grids 79-1 and 79-4 were surveyed w i t h  I . P . ,  Mag, and Crone Shootback 
E.M.. Only Mag was r u n  over Grid 79-3. The  I.P. survey was r u n  over 
every second l i n e  with readings every 100 metres and 50 metres over 
anomalies, using a pole-dipole array.  Mag was r u n  on every l i n e  a t  25 
metre s t a t ions  and 12 .5  metre s t a t i o n s  over anomalies. Shootback was 
r u n  over those l i n e s  surveyed w i t h  I .P .  and i n  between l i n e s  near 
anomalies using a horizontal loop mode (380 Hz and 1830 Hz) with 25 
meter s t a t ions .  Grids 79-1 and 79-4 were mapped a t  a scale  of 1:2,500. 

The I . P .  Survey on Grid 79-1 served t o  out l ine the underlying 

The Atan-Kechika 

c 
l i tho logies  and s t ructures .  Atan q u a r t z i t e s  a re  shown t o  be r e s i s t i v i t y  
h i g h s  , while the carbonates a re  moderately r e s i s t i v e .  
contact i s  an extreme r e s i s t i v i t y  low. A mild chargabi l i ty  high i s  
related t o  the Middle D-Zone and t h e  Granite Creek Showing. The Atan- 
Kechika Contact i s  a zone o f  extremely h i g h  chargeabi l i ty .  Structural  
interpretat ion showed tha t  the Middle D-Zone i s  s i t ua t ed  along a nearly 
east-west trending f a u l t  and t h a t  the Granite Creek Showing i s  along a 
simi 1 a r  para1 1 e l  faul t. 

An almost identical  magnetic h i g h  i s  associated with the Middle 
D-Zone and the Granite Creek Showing. 
the Atan-Kechika Contact. Several local mag h i g h s  were a l so  outlined on 
Grid 79-1. 

A s l i g h t  magnetic trend follows 

Shootback showed the Atan-Kechika Contact t o  be a multiple 
conductive zone. 
both weakly conductive. 
f l a t .  

The Granite Creek Showing and the Middle D-Zone are  
Prof i les  across o ther  areas of the grid were 

Similar r e su l t s  were obtained from the I P  Survey on Grid 79-4. 
The Atan-Kechika Contact was espec ia l ly  well outlined as an extreme 
chargeabili ty high and r e s i s t i v i t y  low. Contrary t o  Gr id  79-1 the Atan 
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carbonate uni t  on Grid 79-4 i s  present only as a thin wedge which 
pinches o u t  along i t s  contact with the Kechika Group. 
a west dipping t h r u s t  f a u l t  i s  interpreted along the Atan-Kechika Contact. 

From r e s i s t i v i t y ,  

The Mag response on Grid 79-4 i s  f l a t  except f o r  a s l i g h t  
high along the Atan-Kechika Contact. 
along the Atan-Kechika Contact where there i s  a broad  multiple conductor 
zone. 

Shootback was also f l a t  except 

The Mag Survey r u n  over Grid 79-3 outlined an isolated anomaly 
Past d r i l l i n g  t o  t e s t  t h i s  anomaly within tremolit ized Atan carbonates. 

cut 7 . 6  metres of massive pyrrhotite which when assayed returned ni l  
values f o r  Cu/Pb/Zn/Ag and Sn .  

Exploration work carried out on the Cassiar Project during 1979 
confirmed the presence of t i n  mineralization within sulphide replacement 
bodies in Cambrian Atan Group carbonates. The mineralization i s  emplaced 
along east-west s t ruc tura l  zones a s  i r regular  shoots and lenses and 
along the s t ruc tura l  contact zone between the A t a n  Group and the Kechika 
Group. 

D u r i n g  1980 a programme of approximately 700 metres of diamond 
d r i l l i n g  i s  proposed t o  t e s t  Mag and I . P .  anomalies within carbonates 
underlying Grid 79-1 and t o  t e s t  the Atan-Kechika Contact on bo th  

w Grids 79-1 and 79-4. Grid 79-1 i s  t o  be extended along Granite Creek 
with additional Mag, Shootback, and I . P .  A grid controlled geochemical 
survey and a t e s t  VLF Survey i s  t o  be run over the Reo Claim q u a r t z  veins. 
A Shootback Survey with 400 metre l i ne  spacing will be carried o u t  in 
Lang Valley t o  t r y  and locate an extension o f  the  Lang Creek Showing. 
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Summary 

The 1979 f i e l d  programme on the Cassiar Project commenced 
June 15, 1979 and terminated October 1 ,  1979. 
of f i e l d  a c t i v i t i e s  and r e s u l t s ’ ( F i g u r e s  1 and 2 ) .  

The following i s  a summary 

Shell optioned 86 claims from W .  J .  Stor ie  near Cassiar,  British 
Columbia. In May of 1978, 84 additional un i t s  were staked t o  t i e  u p  
favourable ground surrounding the optioned claims; Alta 1 - 6 inclusive. 
Another 29 claims were added d u r i n g  August 1979; 
units f a l l  w i t h i n  the a f t e r  acquired clause of the Option Agreement, 
Alta 1 - 6 inclusive and Alta 8. The 15 uni ts  of A l t a  10 a r e  100% Shel l .  

Alta 8 and 10. 115 

The l i t h o l o g i e s  underlying the Cassiar Project a r e  hosts f o r  
numerous mineralized occurrences which have been subjected t o  varying 
degrees of exploration since 1922. S i x  s ign i f icant  mineralized a reas  
have been outlined by past exploration. 

1.  D-Zone ( P i t ,  Zone and Chiera Claims): Pb/Zn/Ag mineralization a s  
galena, spha ler i te ,  magnetite, p y r i t e ,  pyr rhot i te ,  pyrolusi te ,  and 
s i d e r i t e  replacement bodies i n  Cambrian Atan Group carbonates. The best  
occurrence i s  90,000 tonnes of d r i l l  indicated reserves g r a d i n g  75 
grams/tonne S i l v e r ,  3.32 Pb,  and  6.3% z i n c .  

2. Magno Property: Pb/Zn/Ag mineralization i n  three zones a s  galena,  

Cambrian Atan Group carbonates. 
d r i l l  indicated ore potential  a r e  a s  below: 

w sphaler i te ,  magnetite, py r i t e ,  pyr rhot i te ,  pyrolusi te ,  and s i d e r i t e  i n  
The three  zones and t h e i r  respect ive 

- East Zone - 142,500 tonnes of 4.06% P b ,  4.40% Z n ,  110 grams/ 
tonne Ag, 1 gram/tonne A u ,  over an average width of 5.5 metres. 

- Middle West Zone - 85,000 tonnes of 9.43% P b ,  5.34% Z n ,  
250 grams/tonne Ag over an average w i d t h  o f  3 metres. 

- West Zone - 221,000 tonnes o f  5.4% P b ,  3.4% Z n ,  200 grams/tonne 
Ag over an average w i d t h  o f  2.5 metres. 

The East Zone and Middle West Zone underlay the Magno Claims 
held by Balfour Mines. The West Zone i s  covered by the Chiera Claim. 

3.  M-Zone (Northeast of the Alta-8 Claim): MoS i n  f l u o r i t e ,  s e r i c i t e ,  
quartz f r ac tu re  f i l l i n g s .  
quartz monzonite porphyry of the Cassiar Batholith. 
indicated mineralization in quant i t ies  of l e s s  than 0.1% MoS2; one hole 
assayed 0.23% MoS2 over 5 metres. A small garnet-diopside, garnet- 
ac t ino l i t e  skarn w i t h  t r a c e  schee l i te  a l s o  outcrops proximal t o  the 
M-Zone. 

As well as  disseminate8 i n  a Cretaceous 
Past d r i l l i n g  
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w 4. Lang Creek Showing (Alta-5 and Lang Claims): 27,000 tonnes of 1.2% 
C u ,  0.9% Zn i n  chalcopyri te ,  cha lcoc i te ,  spha le r i t e ,  pyri te  massive 
sulphide lens i n  Devonian-Mississippian volcano-sedimentary rocks of the 
Sylvester Group. 

5. 1 . 2 %  Sn i n  a cassi ter i te-bear ing,  arseno- 
pyri te ,  py r i t e ,  marcasite,  s i d e r i t e  massive sulphide body. The minerali- 
zation occurs a t  a faul ted contact between Cambrian Atan Group Carbonates 
and Cambrian-Ordovician a r g i l l i t e s  of the Kechika Group. 

Pant Showing (BEV Claim): 

6. Quartz Veins (Reo Claim): Tetrahedrite and pyrite i n  massive 
q u a r t z  veins. Visible gold reported i n  the past. Soil samples gave 
consistant values grea te r  than 1,000 p p b  w i t h  a high of 3,600 ppb.  

The i n i t i a l  phase of the exploration programne involved mapping 
and prospecting o f  the property a t  a s ca l e  of 1:5000 u t i l i z i n g  ortho- 
photographic base maps. 
locate  and sample a l l  showings t o  determine t h e i r  t i n  content and 
geological s e t t i n g  and t o  out l ine  areas  w i t h  potential f o r  additional 
mineral ization. A geochemical survey was a1 so undertaken d u r i n g  the 
f i r s t  phase. 

The primary object of the i n i t i a l  phase was t o  

Geological mapping was successful1 i n  locating one new showing 
w i t h i n  the D-Zone along Granite Creek. 
1.4% Pb,  0.63% Z n ,  0.12% S n ,  57 grams/tonne Ag and 1.0 gram/tonne Au.  

The Granite Creek showing assayed 

W 
Soil samples t a k e n  near massive quartz veins on the Reo Claim 

gave values a s  h i g h  as  3,600 ppb .  
f a i l e d  t o  outlined any new anomalous areas other  than those related t o  
known mineral i z a t  ion. 

Otherwise, the geochemical survey 

Assays of mineralized core sect ions from past d r i l l i n g  
indicated in te res t ing  t i n  mineralization i n  the  Middle D-Zone and Magno 
areas.  Three holes sampled from the  Middle D-Zone returned the following: 

R - 8  3.0 metres 0.86% Sn 
R - 3  0.9 metres 0.22% Sn 

1 . 2  metres 0.33% Sn 
R - 10 0.9 metres 6.5% Sn 

One hole from the Middle West Zone ran 4.6 metres of 0.32% Sn.  

As only a small f r a c t i o n  of mineralized core from past  work 
was i n t a c t ,  a complete picture  of the t i n  mineralization i n  the  various 
zones could not be constructed. 

Resampling of the Pant Showing confirmed previous assays. One 
small sulphide lens  above the Pant Showing assayed 0.13% Sn over 0 .5  
metre while other sul p h i d e  "pods" were barren. 30 element spectrographs 
r u n  on a l l  samples showed a d i r e c t  correlat ion between arsenic and t i n .  

c 
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c Sampling of the showings confirmed the presence of  t i n  
mineralization in the replacement bodies. 
core showed substantial  Sn mineralization in some of the d r i l l e d  bodies; 
with a best assay of 6.5% Sn over 1' metre from one hole. 

Two areas with favourable geology s t ruc ture  proximal t o  k n o w n  
mineralization were outl ined fo r  detai led geophysics and geological 
mapping.  Approximately 60 l ine  kilometres in two gr ids  were cut over 
which 30 l i ne  kilometres of I . P .  Surveys, 58 l i n e  kilometres of 
Magnetometer Surveys and 56 1 ine kilometres of Shootback E.M. Surveys 
were r u n .  

Assays from the past d r i l l  

Geophysics fur ther  outl ined the favourable s t ruc tura l  and 
geological zones and pinpointed areas of potential  mineralization 
warrenting diamond d r i l l i n g .  

No new geochemical anomalies were outlined other  t h a n  those 
re1 ated t o  known mi neral i z a t  i on. 

Diamond d r i l l  ing, fur ther  geophysical surveys , and geological 
mapping are  proposed fo r  1980. The d r i l l i n g  will t e s t  geophysical 
anomalies within favourable s t ructural  zones as well a s  those mineralized 
showings n o t  yet  tested by diamond d r i l l i n g .  Grid 79-1 will be extended 
t o  cover favourable t e r r a in  t h a t  was not avai lable  f o r  t e s t ing  d u r i n g  
1979 and t o  c lose geophysical anomalies along i t s  f r inges .  

While the Cassiar Project area i s  underlain by a b u n d a n t  
scat tered highgrade mineralization, t o  date the mineralization has 
proven t o  be i r regular  and widely dispersed along s t ruc tura l  zones. 
work completed t o  date  by Shell has outl ined favourable untested s t ruc tures  
that  may contain consistant strong mineralization. 
1980 i s  designed t o  t e s t  the potential of these s t ruc tures  and the 
continued v i a b i l i t y  of the property in terms of developing minable 
tonnages i s  contingent u p o n  the r e su l t s  of t h i s  programme. 
ex i s t s  a poss ib i l i t y  fo r  a buried cupola underlying the tremolatized 
limestone area,  G-Zone, covered by Grid 79-3. This postulation i s  based 
on the presence of a pyrrhotite-pyrite-magnetite body within the a l te red  
limestone a t  depth and u p o n  incipient  q u a r t z  veining and  t race  spha ler i te  
along ha i r l ine  f rac tures ,  downslope of Grid 79-3 and  upslope of Grid 79- 
4. No contingency has been made t o  d r i l l  t h i s  area in 1980, however, 
fur ther  detai led examination of the area will be carr ied out.  

w 

The 

The work planned fo r  

There also 
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1. Property 

V 

Shell Canada Resources Limited has 17 contiguous claims consis t ing 
of 199 uni ts .  These claims a re :  

Alta 1: 
Alta 2 :  
Alta 3: 
Alta 4: 
Alta 5: 
Alta 6: 
Alta 8: 
Alta 10 
Pi t  1 & 2: 
Zone 1-4: 
Chiera 1-20: 
Reo 1-12: 
Peggy 1-12: 
Red 1-4: 

Consisting o f  2 u n i t s  recorded on May 31, 1979 
Consisting of 20 units recorded on May 31, 1979 
Consisting of  20 units recorded on May 31, 1979 
Consisting of 10 uni t s  recorded on May 31, 1979 
Consisting of 16 units recorded on May 31, 1979 
Consisting of 16 uni t s  recorded on May 31, 1979 
Consisting of 14 units recorded on A u g u s t  2 1 ,  1979 
Consisting of 15 u n i t s  recorded on August 2 1 ,  1979 
Consisting of 2 u n i t s  recorded on April 9 ,  1973 
Consisting of 4 u n i t s  recorded on A p r i l  4 ,  1975 
Consisting of 20 u n i t s  recorded on March 31, 1975 

Consisting of 12 units recorded on May 2 7 ,  1976 
Consisting of 12 units recorded on Febuary 15, 1977 
Consisting of 4 un i t s  recorded on June 29, 1977 

Assessment c r e d i t  applied f o r  i n  th is  report  i s  f o r  a l l  of the claim units (195) 
with the exception o f  Zone 1-4 ( 4  un i t s )  and P i t  1 & 2 ( 2  u n i t s )  

2. Location and Access - 

The Cassiar Project  area i s  s i tua ted  approximately 2 kilometres 
southeast of the town of Cassiar. The town of Cassiar i s  unincorporated 
and i s  operated by the Cassiar Asbestos Corporation. 

Cassiar i s  s i tua ted  approximately 500 kilometres from Whitehorse, 
Yukon Terr i tory and 480 kilometres from Stewart, Br i t i sh  Columbia v ia  
all-weather gravel highways. A gravel a i r s t r i p  capable of receiving u p  
t o  t w i n  o t t e r  size a i r c r a f t  l i e s  3 kilometres from the townsite. 

The town is  serviced by regular bus  service t o  Watson Lake, 
Yukon Territory and by trucking service t o  Watson Lake and Stewart. 

The project  area i s  e a s i l y  accessed w i t h  a four wheel dr ive  
vehicle via mumerous bulldozer roads c r i s s  crossing the property. 
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3. Geology w 

3.1 General 

The following geological summary i s  based on reconnaissance 
and de ta i led  geological mapping during 1979 by Shell personnel and on 
maps and reports  from the  Geological Survey o f  Canada ( G . S . C .  Memoir 
319 McDame Map Area, Cassiar D i s t r i c t ,  Br i t i sh  Columbia, 1963). 

The project  area i s  s i tua ted  on the western limb on the 
McDame Sync1 inorium; a major northwest s t r ik ing  s t ructural  fea ture .  
Pre-Cambrian t h r o u g h  Devonian sedimentary rocks form the eas t  and west 
limbs of the synclinoriurn with a Devono-Mississippian volcanic and 
sedimentary package forming the core.  

The lowermost uni t  outcropping on the property a re  
q u a r t z i t e s  and carbonates of the Lower Cambrian Atan Group. 
overlying the Atan Group t o  the e a s t  i s  the  Cambrian and Ordovician 
Kechika Group, a shale and s l a t e  sequence with some argi l laceous sec t ions .  
The Kechika Group i s  conformably overlain t o  the e a s t  by Ordovician and 
Si lur ian  carbonate rocks of the Sandpile Group and  Middle t o  Upper 
Devonian Carbonate rocks of the McDame Group. A thrust f a u l t  i s  proposed 
between McDame Group rocks and Devonian-Mississippian volcano-sedimentary 
rocks of the Sylvester Group. 

Conformably 

'cr To the  west the quar tz i te  un i t  of the Atan Group i s  i n  

S t r ikes  of N20°E t o  N20°W and d i p s  of from 30' t o  70' e a s t  

contact with Cretaceous in t rus ive  rocks of the  Cassiar Batholith.  

a r e  consis tant  across the property f o r  a l l  rock un i t s ;  minor var ia t ions  
caused by folding and f au l t i ng  occur loca l ly .  

Regionally, contacts between the various rock un i t s  are  
considered t o  be conformable while faul ted contacts  are  interpreted 
between uni t s  within the  project area.  This may be due t o  movement 
along the contact planes during the  formation of the  synclinorium. 
Overall , the l i t ho log ie s  underlying the project  area are  transected by 
several major east-west trending and northwest-southeast trending s t r i k e  
s l i p  f a u l t s  and local  splays off the major f a u l t s .  

Pb,  Z n ,  Ag ,  Sn mineralization i s  localized proximal t o  
east-west s t ruc tura l  zones as replacement bodies hosted in  the  Atan 
Carbonate Member and a re  considered t o  be genet ical ly  re la ted  t o  MoS 
bearing intrusive phases of the Cassiar Bathol i t h  outcropping immedigtely 
t o  the west of the property. 

Cu/Zn mineral izat ion occurs a t  t he  contact between Sylvester  
Group cherty argi l1  i t es  and andesi t ic-daci te  pyroclast ic  volcanics. 
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w 
The project area was mapped a t  a scale  of 1 :5000 on 

orthophotographs prepared by McE1 hanney Engineering and a re  included a s  
Figures 1 - 6.  
included a s  Figures 7 and 8. 

Detailed geology i s  presented on 1:2,500 sc-ale grid maps 

3.2 Lithology 

3.2.1 Lower Cambrian 

3.2.1.1 A t a n  Group 

The Atan Group a t t a i n s  a maximum thickness 
Within the project area the of 1,000 metres over i t s  regional exposure. 

Atan Group appears t o  be no more t h a n  500 metres th ick .  
limestone, dolomite, quar tz i te ,  shale ,  s l a t e ,  s i l t s t o n e ,  and minor a rg i l1  i t e .  

The group comprises 

3.2.1.1.1 Atan Group - Lower Quartzite Member 

Compositionally the quar tz i te  var ies  
from pure quartzi te  t o  one in which an argi l laceous component forms the 
bulk of the rock. The quartzi te  i s  th ick ly  bedded in i t s  lower section 
grading upward into thinly bedded t o  crossbedded t o  laminated sections 
a t  the t o p  of the section. Interbeds can be t a n ,  rose,  white, maroon, 
and green. The f ine  grained, green, c h l o r i t i c  beds predominante in the 
basal section. The argil laceous component increases toward the t o p  of 
the sections where there are interbeds u p  t o  10 cm thick between quar tz i te  
bed s . 

t 

Pyrite and pyr rhot i te  a r e  common 
throughout the quartzi te  sect ion,  occurring a s  disseminations, s t r i nge r s ,  
platy partings along bedding surfaces ,  and as  disseminations and c l o t s  in 
c h l o r i t i c  patches. 

Where the quar tz i te  un i t  i s  in contact 
with the intrusive rocks, along the western border of the property, i t  i s  
severely hornfelsed. The hornfel s i c  qua r t z i t e  i s  distinguished by 
recrys ta l l iza t ion  of the purer quar tz i te  beds, the development of 
andalusi te ,  c h l o r i t e ,  and b i o t i t e  in the more argi l laceous beds, and the 
development of micaceous-andalusite s ch i s t s  in the dominantly argi l laceous 
beds. Pyrite and pyrrhotite content a l so  increase with the degree of 
hornfelsing t o  the point where conformable lenses  of mainly 
pyr i te  are formed within the quar tz i te  along the immediate contact with 
the intrusive*. 
in the green c h l o r i t i c  beds. 
was noted on Grid 79-4 along the extreme eastern contact with the in t rus ive ,  
with remnant cubic pyrite u p  t o  5 mm. 
t race amounts of chal copyri t e .  

The increase in pyr i te  - pyrrhot i te  i s  especial ly  notable 
One section of bleached s i l t s t o n e  - a r g i l l i t e  

Some of the pyr i te  lenses contain 

* Garnet-diopside and garnet-actinol i t e  skarn i s  sometimes present along 
the intrusive contact containing minor schee l i te .  
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The only observed 1 i t ho1  ogical contact 
between the Atan Quar tz i te  Member and the overlying Atan Carbonate Member 
l i e s  within Granite Creek on Grid 79-1. There, the contact. i s  gradational 
over a 10 metre section with laminated interbeds o f  argi l laceous quar tz i te  
in laminated blue-grey t o  1 ight grey s i1  iceous 1 imestone grading in to  
massive limestone. Other contacts on the property between the quar tz i te  
and the carbonate are  zones of extreme fau l t ing  and brecciation. 

c 

3.2.1.1.2 Atan Group - Upper Carbonate Member 

The carbonate uni t  of the Atan Group 
i s  composed of laminated t o  thickly bedded t o  massive blue-grey t o  d a r k  
grey limestones, buff, pink, a n d  l i g h t  grey dolomite, massive and f ine  
grained buff coloured marble, and  minor in te rca la t ions  of qua r t z i t e ,  shale 
and s l a t e .  

Near the contact with the underlying 

One breccia section was noted 
quar tz i te  un i t  the limestone i s  blue-grey t o  d a r k  grey laminated w i t h  
in tercalated argil laceous quar tz i tes .  
near the contact.  
th ickly bedded t o  massive with intermit tent  flaggy portions. 

T h r o u g h o u t  most of the section the limestone i s  

Dolomite occurs as ye1 1 ow, buff , 
brown and rose in small and large scale  patches in s t ructural  zones within 
the limestone. The pinkish sections a re  due t o  the presence of 
rhodocrosite and c h l o r i t e ,  as  local s t r inge r s  and patches with tremol i t e  
in the more a l te red  and broken sections.  Locally within the more 
al tered sect ions,  d a r k  brown sphaler i te  c r y s t a l s  are  1 igh t ly  dispersed 
along hair1 ine fractures .  

'prr 

Marble occurs as i rregul a r  patches 
within the limestone. Some areas are  massive, consisting of mostly 
c a l c i t e  c r y s t a l s  2 - 5 mm in s i z e ,  weathering in places t o  c a l c i t e  sand. 
The marble can also be f ine grained and well indurated and sometimes 
s i l iceous .  Fine grained marble has a l so  weathered t o  a sandy material 
in some areas.  Trace chalcopyrite and pyri te  as  pyritohedrons are  a l so  
associated with the dolomite. 

Calci te  "veins" u p  t o  1 crn thick occur 
as swarms shot throughout highly broken unaltered limestone. 

A large area of the limestone has a lso 
been t o t a l l y  a l te red  t o  tremolite.  This may be a thermal metamorphic 
e f f ec t  of a shallow ( ? )  cupola off  the main batholith underlying the 
al tered area.  Some minor q u a r t z  veining and t race spha ler i te  was also 
noted associated with the treniol i t e  zone. 

- Silver-lead-zinc mineralization is  
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w emplaced as  i r regular  replacement shoots a1 ong east-west s t ructural  zones 
within the Atan Carbonate Unit. 
features  possibly related t o  the intrusive body t o  the west. 
replacement bodies are  conformable b u t  are  mostly confined ' t o  the 
s t ructural  zone. 
and spha ler i te  comprise the bulk mineralogy of the showings. 
material i s  usually s i d e r i t e ,  carbonate t remoli te  and s i l i c a  with 
varying quant i tes  of pyrolusite.  Fine grained c a s s i t e r i t e  i s  associated 
with arsenopyrite,  in some showings. Pyrrhot i te ,  py r i t e ,  and magnetite 
a l so  occur in varying quant i t ies  within the mineralized showings. 
Barren pyri te-pyrrhot i te ,  py r i t e ,  and  pyrrhot i te  massive sulphide bodies 
a l so  replace the limestone i r regular ly  along the s t ructural  zones. The 
1 imestone i s  universal l y  a1 tered t o  do l  omi t e  proximal t o  the sul phide 
bodies. Mineralization i s  sometimes spa t i a l ly  re la ted t o  basic dykes 
s i tuated along the s t ructures .  

The s t ruc tures  appear t o  be tensional 

Galena with a s i lver - lead  r a t i o  of approximately 1 :1 

Locally, the 

Gangue 

The mineralized shoots vary in thickness 
from several centimetres t o  u p  t o  7 metres. Diamond d r i l l i n g  has shown 
t h a t  the mineralization can achieve volumes o f  u p  to  a few hundred 
thousand tonnes w i t h  average grades o f  171 grams/tonne Ag, 5% P b ,  and 4% 
Zn with some Au and Sn. 

3 .2 .2  Cambrian and Ordovician 

3.2.2.1 Kechika Group 

The Kechika Group i s  dominantly a d a r k  grey 
t o  black weathering sequence of a r g i l l i t e ,  cher ty  a r g i l l i t e ,  carbonaceous 
a r g i l l i t e ,  calcareous a r g i l l i t e  and minor d a r k  grey coarse limestone. 
The g roup  i s  thinly bedded t o  laminated with a pervasive s la tey cleavage. 
S t ruc tura l ly  the rocks are t i g h t l y  folded and crumpled. 

c 

While a conformable contact with the 
underlying Atan Group i s  presumed, within the project area t h i s  contact 
i s  a zone of intense faul t ing.  

Pyrite i s  present as  disseminations t h r o u g h -  
out the sequence. The more carbonaceous sections can contain u p  t o  1 %  
pyr i te  as wisps along bedding planes, disseminations, and c l o t s  u p  to  1 
cm. 

A faulted zone a l so  defines the upper 
contact of the Kechika Group with the overlying Sandpile Group. 
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3.2.3 Ordovician and Si lur ian  

3.2.3.1 Sandpile Group 

Within the project  area the  Sandpile Group i s  
a d i s t i n c t i v e  sequence of laminated l i g h t  grey t o  grey dolomite and 
dolomitic sandstone with local interbeds of d a r k  grey qua r t z i t e .  Bedding 
i s  generally laminated t o  th in ly  bedded with a few dolomite beds u p  t o  
1 metre i n  thickness.  

The Sandpile Group i s  s t r u c t u r a l l y  competant 
and thus only s l i g h t l y  folded. 

A f a u l t  i s  interpreted between the Sandpile 
Group and the overlying McDame Group. 

3.2.4 Middle and Upper Devonian 

3.2.4.1 McDame Group 

Dark grey dolomite and limestone cons t i t u t e  
the McDame Group. 
several centimetres t o  one metre f o r  individual beds. Seams of white 
chert  and che r t  nodules a re  common t h r o u g h o u t .  

The g r o u p  i s  well bedded with thicknesses of from 

w Within the project  area the McDame i s  highly 
folded and contorted with breccia sect ions.  
Sylvester Group i s  fau l ted .  

The contact with the overlying 

3.2.5 Devonian-Mississippian 

3.2.5.1 Syl vester  Group 

The Sylvester Group i s  a sequence of i n t e r -  

The Group occupies the core of the McDame 
calated basic t o  intermediate volcanic flows and pyroc las t ics ,  a rg i l1  i t e  
and minor limestone. 
Sync1 inorium. 

3.2.5.1.1 Sylvester Group - Volcanic Unit 

The volcanic uni t  of the  McDame Group 
i s  dominantly basa l t  t o  andesite with horizons of dac i te .  
the predominant 1 i thology, with in te rca la ted  horizons of t u f f  t h r o u g h  
agglomerate. 
composition. Pillowed sections and pillow breccia sect ions of l imited 
extent were a1 so noted. 

Flow rocks a r e  

The pyroclast ic  v a r i e t i e s  are  mostly intermediate in  

The flow rocks are  massive, f i n e  t o  

A common c h a r a c t e r i s t i c  of 
medium grained, and sometime porphyrit ic.  
plagioclase make u p  the porphyrit ic phase. 

Pyroxene and t o  a l e s s e r  degree 

w 
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the f i n e  grained flow rocks are  networks of ha i r l ine  f r ac tu res  f i l l e d  
with ch lo r i t e  o r  epidote.  

grained t u f f s  occurring a s  thin ‘lenses and horizons within the flows. 
Agglomerate phases outcrop in an arcuate  zone peripheral t o  a small planer 
area atop a peak a t  the eastern extreme of the project area within the  
Alta-3 Claim. The agglomerate cons is t s  of angular pieces of from 2 t o  
10 cm s e t  in  a f ine  grained tuffaceous matrix grading in to  t u f f .  
collapsed volcanic vent area i s  presumed t o  be outlined by the agglomerate 
zone. 

I 

The pyroclast ic  rocks a re  mostly f i n e  

A 

3.2.5.1.2 Sylvester  Group - A r g i l l i t e  Member 

Intercalated within the volcanic rocks 
are laminated t o  th in ly  bedded cherty a r g i l l  i t e s ,  calcareous a r g i l l  i t e s  
and graphi t ic  a r g i l l i t e s .  
with minor interbeds of grey-green t u f f .  
“ g r i t ”  i s  presently in  some sect ions.  

They are  l i g h t  grey t o  grey-black t o  black 
A medium g r a i n e d  p y r i t i c  

Exposed along Lang Creek i s  a C u / Z n  
massive sulphide body a t  the contact between a py r i t i c  cher ty  a r g i l l i t e  
and an intermediate t u f f  horizon. The mineralization i s  a seemingly 
conformable body of chalcopyri te ,  cha lcoc i te ,  and pyr i te .  T h e  t u f f  
horizon i s  stained with malachite and contains disseminated chalcopyri te  
and chalcocite.  
tonnes of 1 . 2 %  C u  and 0.9% Z n .  

w Pas t  diamond d r i l l i n g  on the  showing has outlined 27,000 

To the nor th  of the showing along the  
same s t ra t igraphic  horizon are  several patches of malachite s ta in ing  
with disseminations of chalcopyrite and chalcoci te ;  no other  sulphide 
lens  were associated w i t h  the  disseminated mineralization. 

3 . 2 . 6  Cretaceous 

3.2.6.1 Cassiar Batholith 

A porphyri t ic  quartz monzonite and grano- 
d i o r i t i c  phase of the  Cassiar Batholith outcrops on the southern portion 
of the property on the Alta-8 Claim a n d  in  the northwest underlying the  
Alta-6 Claim. The  l i tho logy  to  the southwest i s  mainly a l i g h t  grey t o  
grey b i o t i t e  granodior i te  grading in to  a pink porphyrit ic quartz monzonite 
t o  the eas t  a t  the contact .  Phenocryst a r e  mainly plagioclase feldspar  
u p  t o  1 .5  cm in s i ze  with minor phenocrysts of microcline fe ldspar .  
rock i s  loca l ly  kaolinized and s e r i c i t i z e d  with some pyr i te .  
f rac ture  f i l l i n g s  of quartz ,  s e r i c i t e ,  and 1 ight purple f l u o r i t e  occur 
loca l ly  within the quartz monzonite phase and sometimes contain molyb- 
denite.  Some small a p l i t e  dykes occur along the contact zone. To the  
northwest, on the Alta-8 Claim, the in t rus ive  i s  a quartz monzonite 

The 
Pneumatolytic 
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porphyry, pinkish in colour, w i t h  mantled plagioclase c rys t a l s  u p  t o  2 
cm. 
metres across and a q u a r t z  vein or dyke approximately 0.5 of a metre 
thick outcrops on a peak wi th in . the  middle of the claim a n d  contains 
rose t tes  of molybdenite. 

.c 
An area of massive q u a r t z  appearing as  a small dome approximately 2 

A pervasive jo in t ing  pattern s t r ik ing  
roughly east-west and dipping shallowly t o  the nor th  i s  present t h r o u g h o u t  
the in t rus ive .  

Along the southwest contact with the Atan 
Group sediments immediately northwest of the Alta-8 Claim, are garnet- 
diopside, garne t -ac t ino l i te ,  skarn lenses and massive pyr i te  magnetite 
replacement bodies within dolomitized limestone'. 
t races  of  disseminated scheel i te  mineralization while the pyri te  
bodies are barren. 

The skarns contain 

Within the project area the contact of the 
batholith i s  generally f l a t  lying in  the southwest t o  ver t ical  in the 
northwest. 

3.2.7 Q u a r t z  Veins and Greenstone Dykes 

An extensive zone of massive q u a r t z  veins 
outcrops within the Reo Claim Group. The q u a r t z  i s  exposed f o r  a b o u t  
300 metres along a cat  road on the claim g r o u p ,  occurring as veins of 
u p  t o  5 metres in thickness emplaced in  a carbonatized zone within 
andesites of the Sylvester Group. 
white "bul l "  qua r t z  t o  vuggy, graphi t ic  q u a r t z  t o  massive white vuggy 
qua r t z  with patches and  knots of t e t r ahedr i t e  and l e s se r  chalcopyrite 
Visible gold has been reported in the te t rahedri te-bear ing q u a r t z  and 
so i l  samples taken along the ca t  road ran from 100's  of  p p b  t o  a high 
3,600 p p b .  
have an almost vertical  dip.  

w 

The quartz varies from massive 

The veins s t r ike  approximately north-south and appear t o  
of 

Quartz veins a l so  occur along the batholith 
contact and within Atan sediments proximal to  the contact.  
are small and discontinuous and are  unmineral ized. 

These veins 

Within the k l ta -6  Claim Group i s  an area of 
massive q u a r t z  with rose t tes  of molybdenite within a q u a r t z  monzonite 
porphyritic rock of the Cassiar Batholith.  

crosscut a l l  the l i thologies  on the property. 
to  l i g h t  grey in colour and f i n e  grained and sometimes porphyrit ic.  
phenocrysts vary from euhedral plagioclase u p  t o  1 cm in s ize  t o  
rounded k n o t s  of pink k-feldspar t o  rounded and fractured q u a r t z  
phenocrysts u p  t o  5 mm in s ize .  

East-west s t r ik ing  greenstone dykes i r regular ly  

The 
The dykes a re  d a r k  green 

Some of the dykes carry disseminated 
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pyrite.  Thickness var ies  from 0.5 of a metre t o  2 metres. 
dyke occurs with Pb/Zn/Ag mineral ization along a n  east-west s t ruc ture  
on the Magno Property and i s  of an  andesit ic composition. . 

The presence of q u a r t z  and k-feldspar and  the 
porphyritic nature of some of the dykes along with the east-west 
orientation points t o  a possible genetic re la t ionship with the Cassiar 
Batholith. However, i f  Sylvester Group volcanic rocks have a conformable 
relationship with the underlying Paleozoic sediments, the dykes may be 
feeder dykes f o r  the volcanic rocks. 

The l a rges t  c 

4. Structure 

Regionally, the rocks underlying the Cassiar Project f a l l  
along the western margin of the McDame Synclinorium and are  considered 
t o  be a conformable sequence. However, within the project  a r ea ,  faul ted 
contacts were observed between a l l  the rock uni t s  which may be due t o  
movement re la ted t o  the formation of the synclinorium. 

Northwest-southeast s t r i kes  and  ea s t e r ly  d i p s  a re  cons is tan t  
across the property with local variation a t t r ibu ted  t o  internal folding 
and fau l t ing .  

Vertical east-west trending f a u l t  zones a re  hosts f o r  Pb/Zn/Ag 
W replacement mineraiization and t o  a l e s se r  degree f a u l t  zones trending 

approximately N160 E. 
and best developed s t ructural  feature .  This east-west trend i s  a l so  
reflected wihhin the intrusave rocks by a pervasive j o i n t i n g  system 
trending N70 E with 10 - 15 

The east-west f a u l t  system i s  the most prominent 

dips t o  the n o r t h .  

Both Granite Creek and Marble Creek appear t o  be f a u l t  control led.  

5. Grid Geology 

5.1 Grid 79-1 

Grid 79-1 i s  s i tuated over the D-Zone and covers an area 
south between Granite and Marble Creeks. The grid i s  underlain by Atan 
Group quar tz i tes  and carbonates and Kechika Group a r g i l l i t e s  and shales .  
Geological mapping was completed over the grid a t  a scale  of 1:2,500 and 
i s  presented a s  Figure 9. 

Quartzites and hornfel s i c  quar tz i tes  a re  exposed a1 ong 
the western margin of the grid between l ines  7+00S and 13+00S and 
within Granite Creek. Between l ines  7+00 south and 13+00S the  rock i s  
a hornfel sed , bedded t o  1 aminate , green , maroon, rose and t a n  quar tz i te  
with disseminated pyri te  and  pyrrhot i te .  The hornfelsing i s  st rongest  
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a t  t h e  ends o f  l i n e s  12+OOS and 13+00S where t h e  r o c k  i s  buff t o  r o s e  
c o l o u r  w i t h  a sandy t e x t u r e ;  q u a r t z  v e i n i n g  i s  a l s o  p r e s e n t  i n  t h e  area 
w i t h  one l a r g e  q u a r t z  v e i n  a t  t h e  end of  l i n e  13+00S. 
o u t c r o p  a p p r o x i m a t e l y  200 metres west of  l i n e  13+00S w i t h  t h e  a c t u a l  
c o n t a c t  w i t h  t h e  q u a r t z i t e s  near  t h e  western edge of t h e  g r i d .  The 
q u a r t z i t e  exposed w i t h i n  G r a n i t e  Creek a r e  a l e s s  h o r n f e l  sed l a m i n a t e d  
t o  t h i n l y  bedding q u a r t z i t e  w i t h  some p y r i t e .  Along t h e  exposure i n  
Gran i te  Creek t h e  q u a r t z i t e  u n i t  grades i n t o  a laminated  b l u e - g r e y  
l imestone w i t h  i n t e r b e d s  o f  a r g i l l a c e o u s  q u a r t z i t e .  A t h i n  b r e c c i a  
s e c t i o n  i s  p r e s e n t  a long t h e  c o n t a c t  zone w i t h i n  t h e  l i m e s t o n e .  A 
f a u l t  zone d e f i n e s  t h e  c o n t a c t  between t h e  q u a r t z i t e  and l i m e s t o n e  a t  
the western 1 i m i t  of  1 i n e  9+OOS. 

- 
I n t r u s i v e  r o c k s  

The c e n t e r  p o r t i o n  o f  t h e  g r i d  i s  u n d e r l a i n  by t h e  
Atan Carbonate. 
and Marble Creeks and on Marb le Creek between 1 i n e s  14+00S and 15+00 
south f rom 2+50 East  t o  4+25 East.  B lue-grey  laminated ,  bedded, and 
f l a g g y  l i m e s t o n e  f o r m  t h e  u n a l t e r e d  l i m e s t o n e  i n  Marble Creek and b u f f  
t o  g rey  d o l o m i t e  and massive t remol i t e  r e p r e s e n t  t h e  a1 t e r e d  1 imestone 
i n  Gran i te  Creek. 
b lue-grey 1 imestone o u t c r o p s  w i t h i n  Marb le Creek. 

The b e s t  exposures occur  a t  t h e  conf luence o f  G r a n i t e  

A 3 metre t h i c k  band o f  a r g i l l a c e o u s  q u a r t z i t e  w i t h i n  

Four showings o u t c r o p  on G r i d  79-1; t h e  Lower, Upper 
and Middle "D" Zone, and t h e  G r a n i t e  Creek Showing; a l l  a r e  hos ted  i n  
the Carbonate Rocks. The Midd le  and Upper "D" Zone and t h e  G r a n i t e  
Creek Showing a r e  m a i n l y  composed o f  galena, s p h a l e r i t e ,  s i d e r i t e ,  
p y r o l u s i t e ,  p y r i t e ,  p y r r h o t i t e ,  and m a g n e t i t e  a s s o c i a t e d  w i t h  f a u l t s .  
The Lower "D" Zone i s  a p y r r h o t i t e - p y r i t e  showing a long t h e  f a u l t e d  
c o n t a c t  between t h e  Atan and Kechika Groups. A small  ga lena,  s p h a l e r i t e ,  
p y r i t e ,  s i d e r i t e  showing f i l l s  10 cm f a u l t  gash o u t c r o p p i n g  i n  Marb le 
Creek. 

w 

Only one o u t c r o p  o f  t h e  Kechika Group occurs  on t h e  g r i d ;  
a t  t h e  e a s t e r n  ends o f  l i n e s  14+00S and 15+00S g r a p h i t i c  a r g i l l i t e ,  
c h e r t y  a r g i l 1  i t e ,  and s h a l e  w i t h  some d isseminated  p y r i t e  c o n s t i t u t e  
t h e  Kechika Group. A smal l  p y r i t i c  and g r a p h i t i c  sha le  u n i t  i s  exposed 
a long l i n e  3+00 South a t  2+50 East  i n  a f a u l t  zone i n  c o n t a c t  w i t h  
l imestone and d o l o m i t e  and may a l s o  be Kechika Group. 

The c o n t a c t  between t h e  Atan Group and Kechika Group i s  
considered t o  be f a u l t e d .  

Three main f a u l t  zones were i d e n t i f i e d  on t h e  g r i d ,  one 
s i t u a t e d  a long G r a n i t e  Creek, an eas t -west  f a u l t  r u n n i n g  th rough t h e  
Middle "D"  Zone, and an east -west  f a u l t  near  t h e  G r a n i t e  Creek Showing. 
The j u n c t i o n  between G r a n i t e  Creek and Marble Creek i s  h e a v i l y  f a u l t e d  
and t h e  l imestone a l t e r e d  t o  d o l o m i t e  as i s  t h e  q u a r t z i t e - c a r b o n a t e  
c o n t a c t  i n  t h e  Upper 'ID" Zone. 
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W 5.2 Grid 79-4 

Grid 79-4 i s  s i t ua t ed  on the south facing slope north of 
Lang Creek. The baseline on Grid 7.9-4 e s s e n t i a l l y  marks the contact 
between the  Atan Quartzi tes  on the western half and the Kechika A r g i l l i t e s  
on t h e  eastern half .  
pinches out against  the Kechika Group i n  the northern portion of t he  
g r i d  near the baseline. 
presented as  Figure 10. 

A thin wedge of recrys ta l l ized  Atan Limestone 

The grid was mapped a t  a scale  of 1:2,500 and i s  

The quartzi tes  a r e  laminated t o  t h i n l y  bedded green, rose,  
and buff i n  colour w i t h  some pyr i t e  and pyrrhot i te  which grade t o  the 
west into hornfel sed quartzi te .  
b u f f  i n  colour w i t h  patches of andalusi te  and andalusi te  s ch i s t s  i n  the 
more argi l laceous beds. Small q u a r t z  veins perhaps related t o  the 
intrusive outcrop along 1 ine 6+00N a t  6+50W. 

The hornfels ic  quar tz i te  i s  maroon t o  

The Kechika Group i s  made u p  of a r g i l l i t e ,  graphite 
a r g i l l i t e ,  cherty a r g i l l i t e ,  and minor shale.  
w i t h  pyr i te  a s  s t r ingers  marks the contact and disseminations zone with 
the Atan Group. 

A graphi t ic  phy l l i t e  

The Pant Showing outcrops between l i n e s  6+00N and 7+00N 
a t  1+00 West and is  si tuated along the f a u l t  contact between the Atan 
and Kechika Groups. The showing i s  bounded by a graphi t ic  phy l l i t e  on 
the e a s t  and a recrystal l ized 1 i g h t  grey banded 1 imestone w i t h  tremol i t e  
on the west. 
showing and widens out into a wedge shaped fea ture  t o  the n o r t h .  
Cass i te r i te  along w i t h  py r i t e ,  arsenopyrite,  marcasite and s i d e r i t e  make 
u p  the mineralogy of the showing. 

P 
The limestone appears t o  pinch out immediately south of the 

6. Geochemistry 

6.1 Reconnaissance Geochemi s t r y  

Two hundred and twenty-seven geochemical samples were 
t aken  across the property d u r i n g  1979. Samples were taken o f  a l l  
drainages a t  a minimum of 50 metre i n t e r v a l s  along w i t h  some soi l  
samples i n  low lying areas especial ly  near quartz veins. 
analysed by Chemex Labs in Vancouver. 

Samples were 

6.1.1 Method 

When sampling drainages a 1 kg t o  2 .25  kg  sample 
was taken a t  each s ta t ion .  The sample was then screened t o  -20 mesh and 
s p l i t  i n  two. One s p l i t  was bagged and sent a s  a s i l t  sample and run 
for  Cu/Pb/Zn/Mo and sometimes Sn.  The other  portion was panned a n d  r u n  
fo r  Sn/Wo. 



13 

Soil samples were taken from the B-1 horizon. 

6.1 - 2  Results 

Geochemistry f a i l e d  t o  out l ine  any new areas  
warrenting f u r t h e r  follow u p  f o r  copper, lead,  z inc ,  t i n  o r  tungsten. 
Anomalies i n  these elements were readi ly  found t o  be due t o  known 
mineral izat ion.  

a1 ways 
system 

i n  the 
f o r  t h  

Gold values in s o i l s  proximal t o  quartz veins 
returned anomalous values , especial ly  near the Reo Claim quartz 

This area i s  suf f ic ien t ly  anomalous t o  warrent f u r t h e r  follow u p .  

Interesting molybdenum anomal i e s  were out1 i n e d  
Further follow u p  i s  a l s o  necessary G-Zone Area on Map Sheet 5. 

s area.  

Calculations f o r  background and anomalous values 
were made f o r  C u ,  Pb,  Z n ,  and  Mo and a re  presented below: 

Pb  Zn cu 

Background ( p p m )  96 134 530 

- - - 

T h i r d  Order (ppm)  96 - 135 134 - 216 530 - 799 
Second Order ( p p m )  153 - 210 216 - 297 799 - 1068 
First Order (ppm)  +210 +297 +lo68 

- Mo Sn (Panned Concentrate) - 

Background (ppm) 35 64 
T h i r d  Order (ppm) 35 - 59 64 - 116 
Second Order (ppm)  59 - 83 116 - 168 
First Order (pprn) +83 +168 

In general, the background and anomalous values 
a re  h i g h ;  t h i s  is  desp i te  the elmination of the high end members f o r  
each group. A b e t t e r  geochemical evaluation could be achieved w i t h  more 
samples however a la rge  programme i s  not recommended. 
reconnaissance follow u p  geochemical sanipl i n g  programme over anomalous 
Mo and Au areas s ince anomalies i n  the other  elements can be readi ly  
re1 ated t o  known mineral i za t ion .  

A detai led 

Geochemistry r e s u l t s  a r e  presented i n  Appendix 
I and 1:5000 geochemical location maps a r e  presented a s  Figures 11 - 13.  

A great  deal of geochemical sampl ing has  been 
carried out i n  the  past  over the property and i s  readi ly  avai lable  i n  
the assessment f i l e s  indicated i n  the bibliography. Past r e s u l t s  show 
the same d i s t r i b u t i o n  a s  the r e s u l t s  outlined d u r i n g  1979. 
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6 .2  Assays and  Spectrographic Analyses 

All sulphide showings were sampled and assayed f o r  Cu/  
Those showings returning good metal values Pb/Zn/Sn and some fo r  A u .  

were then channel sampled a n d  re-assayed. 

Quar t z  veins were sampled a n d  assayed fo r  gold and s i l v e r .  

The assay r e su l t s  a r e  presented in Appendix I under Assays. 

Spectrographs were r u n  on several samples and showed a 
direct  correlat ion between t i n  and arsenic .  
presented in Appendix I under Spectrographs. 

The spectrographs a re  

Sample locat ions a re  plotted on Figures 11 t o  13. 

7. Geophysics (By Saci t  Saydam) 

The type and amount of geophysical surveys done in the Cassiar 
Survey descr ipt ions and 

Geophysical maps a re  
Project area in 1979 a re  summarized i n  Table 2. 
a brief discussion of the r e su l t s  a r e  given below. 
presented a s  Figures 14  - 28. 

7.1 Survey Descriptions 

7 .1 .1  Induced Polarization and Resis t ivi ty  

A Huntec Mark I11  time domain induced polar izat ion 
receiver with a 7.5 kW power t ransmi t te r  was used t o  do  the survey. 
pole-dipole Survey with an electrode separation of a=100 metres and 
n = 1 , 2 ,  and 3 were used. Reading interval was normally 100 metres 
b u t  i t  was reduced t o  50 metres over the anomalous areas.  

A 

Four measurements were taken on the chargeabil i t y  
curve a t  every s t a t ion  (Ml, M2, M3, and  M4). 
( t d )  was 240 milliseconds and the un i t  integration time ( t p )  was 60 
milliseconds. 
and integration times are  re la ted t o  individual chargeabi l i t i es  i s  enclosed 
a t  the end. The f ina l  chargeabi l i ty  value ( M )  was calculated from: 

Delay time of measurements 

A receiver specif icat ion sheet which indicates  how delay 

M = t p  (Ml+ZM2+4M3+8M4) X -01 (milliseconds) 

Kenting Limited was hired t o  supply the equipment 
and a f i e ld  geophysicist and a technician.  
the survey was provided by Shell .  

Additional help t o  complete 
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7 . 1 . 2  Mag net i c 

A sc intrex MP-2 pro ton  precession magnetometer 
was used t o  do the survey. 
gamma. A Barringer 
BM-123 base s ta t ion  magnetometer was used t o  record the diurnal var ia t ion 
and the f i e l d  d a t a  was corrected accordingly. 

The accuracy of the instrument was ? 1 
Readings were normally 'taken a t  1 2 . 5  metre in te rva ls .  

7.1.3 Shootback Electromagnetic 

A Crone Shootback EM device was used t o  do the 
survey. A coi l  separation of 100 metres was used and the survey was 
conducted using the horizontal loop mode. The s ta t ion  interval was 25 
metres. 
taken a t  frequencies 390 Hz and 1830 Hz. The technique i s  insensi t ive 
t o  var ia t ions in topographic elevation and t o  minor changes in coi l  
separation. 

A t  every s ta t ion  t i l t  angle and quadrature measurements were 

7.1.4 Results 

The geological features  (contacts ,  f a u l t s )  
interpreted from the geophysics are indicated on the enclosed maps. 
survey r e s u l t s  are  discussed below f o r  each grid separately.  

The 

Grid 79-1 

The magnetometer survey out1  ined several "Bull ' s  eye" type 
Previously d r i l l e d  Middle and Upper D zones were 

C 

anomalies i n  t h i s  gr id .  
delineated as  isolated magnetic anomalies. The Lower D zone happens 
t o  be located a t  the n o r t h  end of an approximately 800 metre long northerly 
s t r ik ing  magnetic trend. This magnetic trend marks the contact between the 
Atan and the Kechika Group of rocks a s  a l so  evidence by the r e s i s t i v i t y  
and the Shootback EM d a t a .  

A t  l e a s t  four more isolated magnetic anomalies which were 
never tes ted before were detected within the grid area.  
anomaly was detected over the Granite Creek showing a t  a b o u t  L-12s and 
2+80W, which i s  greater  in amplitude and width t h a n  the anomaly obtained 
over the Middle D Zone ( i e .  approximately 90,000 tonnes of su l f ides ) .  
Located a t  about 300 metres southeast of the Granite Creek showing, there  
i s  another isolated anomaly which ind ica tes  a deeper source than the 
other anomal i e s .  Two other small e r  and shall  ower isolated anomal i e s  a re  
located a t  L-12s and 8+50W, and L-5s and 8+00W. 

One of the l a rges t  

Magnetic suscep t ib i l i t y  measurements were done on the 

The g r o u n d  magnetometer survey r e su l t s  and the 
samples collected in the Cassiar Project area and the resu l t s  are 
presented in Table 3. 
suscep t ib i l i t y  measurements are generally in good agreement. 



Every second l i n e  was surveyed u s i n g  t h e  Induced P o l a r i -  
c 

z a t i o n  method. The Induced P o l a r i z a t i o n  background l e v e l  w i t h i n  t h e  
g r i d  a rea  was g e n e r a l l y  q u i t e  h i g h  ( a b o u t  30 m i l l i s e c o n d s ) ;  i n d i c a t i n g  
presence of  above average amount g r a p h i t e  and s u l f i d e  m i n e r a l s  i n  t h e  
u n d e r l y i n g  rocks .  
v i c i n i t y  o f  Atan-Kechika c o n t a c t  and over  t h e  g r a p h i t i c  Kechika rocks .  
Prev ious  d r i l l i n g  a t  t h e  Lower D Zone i n d i c a t e d  presence o f  abundant 
g r a p h i t e  w i t h  p y r i t e  and p y r r h o t i t e  a t  t h e  c o n t a c t .  
c h a r g e a b i l  i t y  responses were ob ta ined over  t h e  i s o l a t e d  magnet ic  anomal i e s  
b u t  t h e  responses were much s m a l l e r  than those o b t a i n e d  o v e r  t h e  g r a p h i t i c  
rocks  . 

The h i g h e s t  c h a r g e a b i l i t y  va lues  were o b t a i n e d  i n  t h e  

Above average 

The apparent  r e s i s t i v i t y  d a t a  o u t l  i n e d  d i f f e r e n t  1 i t h o l o -  
g i e s  v e r y  w e l l  i n  t h e  area and gave abundant s t r u c t u r a l  i n f o r m a t i o n .  
R e s i s t i v i t y  v a l u e s  o v e r  t h e  Kechika group of r o c k s  d r o p  down t o  about  1 
Ohm-metre o r  l e s s  f r o m  those i n  t h e  o r d e r  o f  a few thousand Ohm-metres 
o b t a i n e d  over  t h e  Atan Group. 
v a r i a b l e  among themselves i n  terms o f  t h e i r  r e s i s t i v i t y  responses. 
The h i g h e s t  r e s i s t i v i t y  va lues (upwards o f  2000 Ohm-metre) were o b t a i n e d  
i n  t h e  w e s t - c e n t r a l  p o r t i o n  o f  t h e  g r i d  area and a r e  b e l i e v e d  t o  be 
assoc ia ted  w i t h  t h e  l imestone-marb le u n i t s  i n  t h e  Atan Group. Q u a r t z i t e s  
appear t o  be a s s o c i a t e d  w i t h  moderate r e s i s t i v i t i e s  i n  t h e  o r d e r  o f  1000 
Ohm-metres o r  l e s s .  

The Atan Group o f  r o c k s  a r e  h i g h l y  

Shootback EM Survey c l e a r l y  d e l  i n e a t e d  t h e  Atan-Kechi  ka 
The Kechika group o f  r o c k s  were t r e a t e d  b y  t h e  method W c o n t a c t  zone. 

as one g r e a t  b i g  conductor  and t h e  measurements were e x t r e m e l y  anomalous. 
A t  l e a s t  two i n d i v i d u a l  conduct ive  zones were d e t e c t e d  by t h e  method a t  
the  Atan-Kechika c o n t a c t .  No Shootback EM anomal ies were o b t a i n e d  o v e r  
t h e  p r e v i o u s l y  o u t l  i n e d  s u l f i d e  bodies and i s o l a t e d  magnet ic  anomal ies,  
p r o b a b l y  i n d i c a t i n g  a smal l  s ze f o r  t h e  massive p o r t i o n s  o f  these bodies.  

G r i d  79-2 

The geophysica 
i n  a separate r e p o r t  e n t i t l e d  
MoS2 Proper ty ,  Cass iar ,  B.C." 

G r i d  79-3 

survey r e s u l t s  f o r  t h i s  g r i d  a r e  d iscussed 
"Geophysical Tes t  R e s u l t s  o v e r  t h e  S t o r i e  
b y  t h e  author .  

The g r i d  was surveyed u s i n g  o n l y  t h e  magnet ic  method. 

Two h o l e s  d r i l l e d  i n  1969 
The survey  d e t e c t e d  a narrow anomaly which extends o v e r  two l i n e s  and 
l o c a t e d  c l o s e  t o  t h e  c e n t e r  o f  t h e  g r i d .  
i n t e r s e c t e d  b a r r e n  p y r r h o t i t e  e x p l a i n i n g  t h e  cause o f  t h e  anomaly. 

G r i d  79-4 

No s i g n i f i c a n t  magnet ic anomaly was d e t e c t e d  except  a few 
spot  h i g h s  w i t h i n  t h i s  g r i d  area. The c o n t a c t  zone between t h e  Atan- 



Table I 2: Geophysical Surveys Done in Cassiar in 1979 

Survey Lengths in Kilometres 

Type o f  Survey Grid 79-1 Grid 79-2 Grid 79-3 Grid 79-4 Total length (kin) 

Induced 
Polar izat ion & 
Resis t iv i ty  

20 4 .2  10 34.2 

Ma gne tome t e  r 39.7 2 . 5  6 18 66.2 

Shootback EM 26.3 - - 10 36.3 

Grand T o t a l  

__. Note: Every other  l i n e  was surveyed using 
Shootback EM a n d  Induced Polarization 
methods. Every l i n e  was surveyed 
using magnetometer. 

136.7 
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Table 3: 

Sampl e 

A. 01 7.2 
A. 0407.2 
A. 0507.1 
A. 0507.2 
A. 0607.1 
A. 0607.2 
A. 0607.3 
A.071.1 
A. 1 57.1 
A.167.1 
A.167.2 
A.167.3 
A.236.1 
A. 236.2 
A. 246.1 
A.246.2 
A.256.1 
A.266.1 
A.266.2 
A. 266.3 
A.276.1 
C .028.2 

C. 028.4 
C. 048.1 

C. 058.1 
C.058.2 
C .058.3 
C .058.7 
C.088.1 
C.094.4 
C.098.1 
C. 098.2 
C.098.3 
c.101.1 
C.107.1 
C.17.1 
C.17.2 
C.17.4 
C.17.5 
C.17.6 
C. 227.2 
C -227.3 
C. 227.4 
C. 227.5 
C.227.7 
C.227.8 

Suscepti b i  1 i t y  Measurements on Cassiar Samples 

Meter Suscepti  b i  1 i ty 

Readi n p  - Pad x106 (cgs) Remarks 

.2 . .  < 100 Gray a r g i l l i t e .  
4 400 Greenish p o r p h y r i t i c  igneous. 

. 2  < 100 Hematite, Fe oxide. 

.4 < 100 Banded f i n e  gra in ,  grey igneo 
2.5 2 50 Dark f i n e  gra ined igenous. 

0 < 100 L i g h t  aphani t i c  igneous. 
1.5 150 L i g h t  g r a n i t i c :  i n t r u s i v e .  

0 < 100 Quar tz  v e i n  & a r g i l l i t e .  
4 400 Greenish p o r p h y r i t i c  igneous. 

.8 < 100 Dark vo l  cani  cs. 

.3 < 100 Gray schi  s tous. 

.5 < 100 Breccia w i  t h  a r g i  11 i t e  f ragme 
0 < 100 Gray a r g i  11 i te .  

.2 < 100 Greenish f i n e  gra ined igneous 

.2 < 100 Gray a r g i  11 i te.  
0 < 100 Gray a r g i l l i t e .  
0 100 C r y s t a l l i n e  l imestone? 
0 < 100 Greeni sh, c a l  c i  t e  v e i  ns . 

.2 < 100 Dark schistous. 

.2 100 Dark, igneous, f i n e  g ra in .  

.4 < 100 Dark schi  stous. 
1.2 120 Large Sn showing 

54 6600 Rusty sphal e r i  t e  c r y s t a l s .  
.a < 100 Grani te  Creek showing, 

.9 < 100 Dark Gray c r y s t a l l i n e  Dyke r o  
42 4700 Sul f i des ,  FeO (gossan?) 

2.8 280 Gray c r y s t a l  1 i ne. 
.7 < 100 Gray c r y s t a l  1 i ne. 

3.4 340 Hematite etc .  
1.2 120 Dark dyke rock. 

.7 < 100 Cu s ta ined  gray a r g i l l i t e .  
9 900 Dark p o r p h y r i t i c  igneous. 

2.6 260 Dark p o r p h y r i t i c  igneous. 

1.2 120 Vesi cu l  a r  vo l  canic.  

grab samples. 

s p h a l e r i t e  contact .  

,100 J > 1 00000 S o l i d  magneti te. 

< 100 .9 Gray c r y s t a l  1 i ne vol cani c. 
.4 < 100 Crys ta l  1 i ne vo l  cani  c. 
0 < 100 Limestone (banded?). 
0 < 100 Gray, o t z i t e  o r  l imestone. 
7 700 Hematite and 1 imoni t e .  

.5 < 100 Schi stous (i gneous) . 

.3 < 100 Gray c r y s t a l  1 i ne igneous . 

.5 < 100 Gray a r g i l l i t e .  
0 < 100 Crys ta l  1 i ne marbl e. 

13 1300 L imoni te  and hematite. 
.3 < 100 S u l f i d e s  & FeO (gossanous) . 
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Sample 

C.240.5 
C .246.1 
C.246.3 
C .  256.2 
C.256.5 

C. 31 7.5 
C. 31 7.7 

C. 31 7.4 

C.37.1 
C.37.2 
c.37.5 
C.37.6 
c.377.3 
C.67.6 
C. 67.6B 
C.77.1 
C.77.2 
c.77.3 
c.77.4 
C.77.6 
D. 01 7.1 
D. 01 7.2 
D.017.3 
D .04 7.3 
D. 21 8.1 
D. 228.1 
D. 246.1 

D.246.4 
D. 276.1 
ES. 186.1-1 
ES. 186.1-2 
ES .186.1-3 
ES. 286.1 
3.027.1 
3.027.3 
5.027.4 
3.047.1 
3.047.2 
J .047.3 
3. 047.4 
5.047.5 
J. 057.1 
J .057.2 
5.057.4 
5.057.6 

Meter 
Reading Pad 

.7 
1.2 
1.3 
4 
.6 
. 3  
13 
64 

1.7 
.3 

6.6 
42 
.7 
29 
30 
2.4 
44 
20 
12 
58 
0 

. 2  
0 
0 
64 
25 
.3 

.4 

.2 

.7 

.4 

.4 

.4 
0 
0 
0 
.3 
.6 
0 
.3 

>loo 
.6 
80 
96 
4.2 

J 
J 

J 

J 

J 
J 

Suscepti b i  1 i t y  

x10-6 (cgs) 

< 100 
120 
130 
400 

< 100 
< 100 
1300 
8500 

170 
< 100 
660 
4700 

< 100 
20000 
21 000 
240 
440 

12500 
120 
7400 

< 100 
< 100 
< 100 
< 100 
8500 
2600 

< 100 

< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

< 100 
> 1 00000 

< 100 
>100000 
> 100000 

4 20 

Remarks 

Gray a rg i  11 i t e .  

Greeni sh , igneous . 
Gray fine grained igneous. 
Porous, skarn.  
Coarse grained g ran i t i c  rock. 
Rusty, p y r i t i c ,  porphyrit ic 
magnetite. 
Crystal 1 i ne gray vol canic. 
Marble. 
Schi s tous vol cani c. 
Sulf ides  & magneti  t e .  
P y r i t i c  dark gray brown. 
Sol i d  magnetite. 
Sulf ides  and magneti t e .  

Black a r g i l l i t e .  
Gray arg i  11 i te,  quartz vei ns. 
Black arg i  11 i t e .  
Quar t z i t e?  
Dark c r y s t a l l i n e  py r i t i c  .igneo 
Fe oxides & s u l f i d e s ,  brown. 
Porphyri t ic ,  medi um grained, 
igneous . 
Gray, schi s tous.  
Quartz  veins . 

Gray, quartz  veins. 
Dark 1 imestone. 
Dark 1 imestone. 
Limestone breccia.  
Marbl e ,  bl  eached. 
Dark dyke rock. 
Pure marble.  
Brown c rys t a l  1 i ne quar tz i te .  
Magnetite. 
Rusty hematite. 
Sol i d  magnetite. 
Sol i d magnetite. 
Solid i ron  oxides (hem e t c . )  

c 
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Sample 

3 .067.1 

3.067.lb 

3.067.2 
3.067.3 
J .  067.5 
3 .067.6 
3.067.7 
5.067.8 
J .077.1 
3.087.1 
3.088.1 
3.088.2 
3.097.6 
J.097.9 
3 .  097.10 
3.097.13 
J .  098.1 
3.098.2 
J.127.1 
3.127.2 
3.127.3 
3.127.4 
3.127.5 
5.137.1 
3.167.1 
3.168.2 
3.168.3 
J.186.1 
3.186.3 
3.186.4 
3.187.1 
3 .187.2 
3.187.3 
3.187.4 
3.21 7.1 
3 .227.1 
3.227.2 
3 .  227.3 
3.236.1 
3 .237.1 
3 .247.1 
3 - 266.1 
3 .266.2 
3.266.3 
3.266.4 
5.266.6 

- 

Meter 
Reading 

>loo 

22 

78 
28 

.loo 
.7 
24 
50 
11 
.2 
.1 

4.4 
17 
60 
42 
23 

6.5 
2.5 

.7 

.3 

.2 
1.7 
.9 
. 2  
.4 
58 

1.7 
14 
0 

>loo 
1.4 

.6 
0 

22 
.7 
84 
45 
.4 
.7  
.6 
.7 

2.4 
.8 
. 3  
.5 
1 

Pad 

4 

J 

- 
Suscepti bi  1 i t y  

x10-6 (cgs)  

'1 00000 

1800 

J 
J 

4 

J 

> 1 0000 
19000 

~100000 
<loo 
1600 
5800 
1100 
<loo  
<loo 

440 
1700 

50000 
4700 
2300 

650 
250 

<loo 
<loo  
<loo 

170 
<loo 
<loo 
<loo 
7400 

170 
1400 
<loo 

> 100000 
140 

<loo 
<loo 
2200 
<loo 

> 100000 
5200 
<loo 
<loo 
<loo 
<loo 
240 

<loo 
<loo 
<loo 
<loo 

Rema r k s 

Porphyrit ic abundant magnetite 
c rys t a l s .  
Dark sample - abundant magnetitf 
c rys ta l s .  
L i g h t  porphyri t ic .  
Magnetite i n  a w h i t e  m a t r i x .  
Magnetite pyrrhot i  te-arsenopyri 1 
Solid hernati te.  
Magnetite and py r rho t i t e .  
Pyr i te ,  p y r r h o t i t e ,  magnetite. 
Py r i t i c  dark vol cani c .  
Zebra rock. 
Porphyri ti c gray vol cani C. 
Vesicular volcanic  & dyke. 
Pyrrhot i te ,  hematite,  magnetite, 
Solid magnetite. 
Pyrrhot i te  magnetite.  
Dark grey igneous. 
Dark f i n e  grained igneous. 
Vesicular dark gray igneous. 
Pyri t i c  vol  cani c,  p u r p l  i sh. 
Hornfels? 
Sheared vol cani cs. 
Purplish c r y s t a l l i n e  igneous. 
Banded vol cani cs . 
Black volcanic,  ves icu les .  
Dark v o l  cani cs . 
Sulfides i n  dark igneous. 
Black p y r i t i c  volcanic.  
Rusty marbl e. 
Dark 1 imestone. 
Magno, Pb, Z n ,  Ag 
Dark igneous. 
Dark porphyr i t ic  volcanic.  
Dark 1 imestone. 
Dark gray igneous. 
Vesi cul a r  dark vol cani c .  
Magnetite rich boulder. 
Amphibole rich boulder( intrusivt  
Schi stous q u a r t z i t e .  
Sylvester l i g h t  volcanic.  
Dark igneous, ex t rus ive .  
Gray vol cani c. 
Greenish p y r i t i c  igneous. 
Syl ves t e r  coarse  vol cani c f 1 ow. 
Syl ves t e r ?  a r g i  11 i te. 
Shaly Sylvester  t u f f .  
Gray vol cani c Syl ves ter  . 



Sample 

J -276.1 
J .  276.2 
J .277.1 
5.286.1 
J .286.3 
3.286.5 
J -297.1 

Meter 
Readi nq  Pad - 

.2 
1.7 

0 
- 8  
.5 
0 

- 5  

Suscepti bi 1 i t y  

x10-6 (cqs)  

< 100 
170 

c 100 
< 100 
< 100 
< 100 
< 100 

Remarks 

Res Qtz zone - brown rus ty .  
Syl vester  dark vol cani c .  
Dark gray 'limestone? 
Syl ves t e r  d a r k  vol cani c .  
Rusty a r g i l l i t e ,  Sylvester .  
Q u a r t z  t e t r ahedr i t e .  
Brecciated a r g i l l i t e .  
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Kechika rocks does n o t  have any magnetic expression as i t  i s  the case 
in Grid 79-1. 
magnitude i s  located a t  the west end of the l i nes  5N and 6N. This 
feature i s  believed t o  be caused by some pyrrhot i te  in quar tz i tes .  

The only anomalous fea ture  which i s  about 200 gammas in 

The I P  Survey r e su l t s  fo r  t h i s  grid a re  qui te  s imi la r  t o  
There i s  a well defined chargeabi l i ty  those observed over the Grid 79-1. 

anomaly located over the inferred Atan-Kechika contact .  
showing ( P a n t  Showing) i s  located a b o u t  50 metres west of the I . P .  
anomaly peak and the inferred Atan-Kechika contact.  

A t i n  bearing 

The apparent r e s i s t i v i t y  d a t a  f o r  the Grid 79-4 i s  a l so  
quite s imilar  i n  nature t o  that  of the Grid 79-1,  possibly indicating a 
variation i n  the  composition of the Atan rocks from one gr id  t o  the other .  
The r e s i s t i v i t y  d a t a  outlined the Atan-Kechika contact wel l ,  and the  
d a t a  a t  d i f f e ren t  n separations suggest t h a t  the contact may possibly 
be a reverse f a u l t .  

As i n  the Grid 79-1 , the Shootback EM Survey delineated the 
Atan-Kechika contact ve ry  well i n  t h i s  g r i d .  No s ign i f i can t  Shootback 
E.M. anomaly which can be a t t r ibu ted  t o  massive su l f ide  mineral izat ion in 
the Atan rocks was observed within the grid area (excepting the contact 
zone ) . 

w 
8. Economic Geology 

8.1 General Statement 

The l i tho logies  within the immediate v i c i n i t y  of the town  
of Cassiar are  hosts f o r  a wide var ie ty  of mineral commodities. Two mines 
are currently producing in the area;  the asbestos mine of the Cassiar 
Asbestos Corporation and a small gold mine owned b j  '4uEnergy and 
Erickson Gold Mines Limited. A potential  molybdenc deposit  i s  current ly  
undergoing detai led evaluation by Shell and i s  s i t u ,  Led immediately west 
of the Cassiar Project claims. Several lode gold occurrences, tungsten 
bearing skarn occurrences along with tungsten-gold bearing Placer 
occurrences are  presently being evaluated by several companies , including 
Shell. 

Within the Cassiar Project Claims a re  Pb/Zn/Ag/Sn/Au 
bearing vein-type replacement bodies, a C u / Z n  stratabound , possibly 
volcanogenic, body, a molybdenum occurrence in rocks s imi la r  t o  those 
hosting S h e l l ' s  moly prospect, and large qua r t z  veins with gold and s i l v e r  
mineral ization. 

The object of the 1979 exploration on the Cassiar Project 
was t o  evaluate the extent  of t i n  mineralization within the  known 
Pb/Zn/Ag bodies and t o  determine the potential fo r  locat ing additional 
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w 
minable volumes of mineralization of t h a t  type. 
i n  finding a new Pb/Zn/Ag/Sn/Au showing on the property which underlined 
the potential fo r  new discoveries .  . All mineralization was'found t o  be 
related t o  east-west trending s t ruc tura l  zones and t o  a l esser  degree 
northwest-southeast s t ruc tures .  
large favourable s t ructures  with related mineralization were ident i f ied  
f o r  fur ther  followup via diamond d r i l l i n g .  To date ,  previous exploration 
has  outlined several of the Pb/Zn/Ag pods with an aggregate volume of 
approximately 600,000 tonnes grading 171 grams Ag/tonne, 5% P b ,  4% Zn 
which i s  too small a volume t o  support a large scale  mine. 
diamond d r i l l  i n g  programme should determine whether or n o t  s ign i f icant  
volumes ex i s t  along the untested s t ruc tures .  

Field work was successful 

From geology and geophysics several 

The proposed 

Some time was spent examining other mineral occurrences 
on the property. 
of qua r t z  veins w i t h  several samples returning values of over 1,000 p p b  
and a high of 3,600 ppb o r  3.4 grams/tonne Au.  Gold i s  current ly  being 
produced a t  the NuEnergy Mine from a s imi la r  q u a r t z  vein system on 
s t r i k e  approximately 4 kilometres t o  the south. Mapping along s t r i k e  
from the Lang Creek Showing produced several small copper showings i n  
similar rock types. The molybdenum showing, M-Zone and on Alta-6, while 
small may indicate a possible buried equivalent o f  the adjoining moly 
p r o  perty . 

Soil samples were taken along a 300 metre long exposure 

Exploration carr ied out t o  d a t e  by Shell has n o t  exhausted 
a l l  the potential on the property. The i n i t i a l  t a rge t  has been shown t o  
be high grade b u t  discontinuous f a u l t  controlled mineralization. 
d r i l l i n g  of untested s t ruc tures  should be su f f i c i en t  t o  evaluate the 
overall potential of the property with respect t o  t h i s  type of minerali-  
zation. The extent and s t y l e  o f  gold mineralization i n  the q u a r t z  veins 
i s  yet t o  be determined b u t  indicat ions so f a r  have shown i t  t o  be a 
worthwhile ta rge t .  
volcanogenic massive sulphide occurrence and past work has n o t  tes ted 
fo r  the existence of down s t r i k e  mineralization o r  the poss ib i l i t y  of 
s t ructural  displacement o f  the mineralized zone. Finally,  the area of 
exposed Atan  Group sedimentary rocks i s  almost cer ta in ly  under1 a i n  by 
the Cassiar Batholith a t  an u n k n o w n  depth t h a t  may be molybdenum bearing. 

w 
The 

The Lang Creek Showing may prove t o  be a Beshi type 

8.2 D-Zone 

The D-Zone cons t i t u t e s  the area underlain by Atan Group 
carbonates between Granite Creek and Trout1 ine Creek. 
the Lower "D"  Zone, Middle "D"  Zone, Upper " D "  Zone and the Granite 
Creek Showing,  are located within the zone and a portion of Grid 79-1 
covers a l l  the showings. The mineralized showings within the D Zone 
have been known since the l a t e  1950's.  The f i r s t  systematic exploration 
work was carried o u t  by Coast S i lver  Mines during 1968 and subsequently 
worked in 1969 and 1975 and 1978. 

Four main showings, 
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(c The 1968 - 1969 programme commenced w i t h  an a i r b o r n e  
magnet ics survey which o u t l i n e d  t h e  D-Zone as a f a v o u r a b l e  t a r g e t  area. 
G r i d  c o n t r o l  1 ed induced p o l a r i z a t i o n  , magnet ic,  and geochemical surveys 
f o l l o w e d  and p i n p o i n t e d  the  Lower,.Upper, and M idd le  D Zones as d r i l l i n g  
t a r g e t s .  

The Lower D-Zone i s  a c h a r g e a b i l i t y  h i g h  w i t h  c o i n c i d e n t  
magnet ic anomal ies.  
which i n t e r s e c t e d  m i n e r a l i z a t i o n .  
d isseminated p y r i t e  i n  a r g i l l i t e  and magnet ic anomal ies were due t o  
bar ren  p y r r h o t i t e  1 enses. 

F ive  ho les  were d r i l l e d  by Coast S i l v e r  none o f  
The cha rgeab i l  i t y  h ighs  were due t o  

The Upper D-Zone i s  a smal l  magne t i t e ,  p y r o l u s i t e ,  galena 
showing w i t h i n  h e a v i l y  f a u l t e d  and d o l o m i t i z e d  1 imestone. The do lomi te  
c o n t a i n s  patches and scales o f  r h o d o c h r o s i t e  and c h l o r i t e .  Una1 t e r e d  
l imestones  on t h e  p e r i p h e r y  o f  t h e  showing a r e  b r e c c i a t e d  w i t h  s t r i n g e r s  
o f  massive wh i te  c a l c i t e  . F i v e  ho les  were d r i l l e d  by Coast S i l v e r  w i t h  
two h i t t i n g  m i n e r a l i z a t i o n .  The bes t  i n t e r s e c t i o n  r a n  7.6 metres o f  
4.73% lead,  4.74% z inc ,  240 grams/tonne s i l v e r  and 0.069 grams/tonne 
go ld .  
f a i l e d  t o  l o c a t e d  any a d d i t i o n a l  m i n e r a l i z a t i o n .  

Trenching around t h e  showing w i t h i n  t h e  Atan Q u a r t z i t e  U n i t  

The l a r g e s t  p o r t i o n  o f  t h e  e x p l o r a t i o n  e f f o r t  on t h e  D- 
Zone was conducted on t h e  Midd le  D-Zone. 
geophysics t h e  Midd le  D-Zone area was n o t a b l e  f o r  h i g h  grade f l o a t .  

'err Prev ious  I . P .  and Mag Surveys by Coast S i l v e r  produced s i g n i f i c a n t  
magnet ic anomal ies w i t h  assoc ia ted  c h a r g e a b i l i t y  h ighs  a l l  i n  areas o f  
geochemical h ighs .  Coast S i l v e r  has d r i l l e d  15 h o l e s  i n  t h e  Middle D 
Zone and has o u t l i n e d  90,000 tonnes g rad ing  3.3% lead ,  6.3% z inc  and 70 
grams/tonne s i l v e r .  According t o  Coast S i l v e r ' s  r e p o r t s  t h e  Midd le  D 
Zone has been d e l i m i t e d  i n  i t s  s t r i k e  e x t e n t  b u t  has o n l y  been t e s t e d  t o  
a v e r t i c a l  depth  o f  90 metres.  

P r i o r  t o  ground geochem and 

The Gran i te  Creek Showing was d i scove red  d u r i n g  the  
course o f  mapping by She l l  i n  1979. The showing i s  s i t u a t e d  a t  t h e  
1,235 metre e l e v a t i o n  on G r a n i t e  Creek and ou tc rops  as a 1 metre t h i c k  
rep lacement  v e i n  w i t h i n  a r e c r y s t a l l  i z e d  w h i t e  t o  b u f f  1 imestone. 
Galena, s p h a l e r i t e ,  p y r i t e ,  p y r r h o t i t e ,  s i d e r i t e ,  and magnet i te  compr ise 
t h e  m ine ra logy  which assayed 1.4% Pb, 0.63% Zn, 0.12% Sn, 59 grams/ 
tonne Ag and 1.0 grams/tonne Au. The G r a n i t e  Creek Showing has t h e  same 
geophysica l  response w i t h  respec t  t o  magnet ics  and I .P.  as t h e  Midd le  
"D" Zone and may be o f  a s i m i l a r  s i z e .  

A t  t he  1,315 metre e l e v a t i o n  o f  G r a n i t e  Creek the re  i s  an 
ou tc ropp ing  o f  a 1 0  cm gash f i l l i n g  o f  s i d e r i t e ,  l i m o n i t e ,  galena, and 
p y r i t e .  The hos t  l imestone i s  d o l o m i t i s e d  w i t h  c h l o r i t e  patches and 
sca les  on t h e  west s ide  o f  t h e  c reek .  
anomaly was ob ta ined  ove r  t h e  area. 

No s i g n i f i c a n t  geophysica l  

c 
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-r All showings within the D-Zone appear t o  be related t o  
east-west trending f a u l t  zones and possibly t o  a f a u l t  zone a t  the Atan- 
Kechi ka contact.  

8 .3  Magno Property 

The Magno Property i s  s i tuated a t  the head of Marble 
Creek and i s  underlain by the Atan Group carbonates. 
the Magno Property cons is t s  of replacement bodies of galena, spha le r i t e ,  
magnetite, pyr rhot i te ,  pyr i te ,  s i d e r i t e ,  and pyrolusi te  emplaced a s  
i r regular  shoots along a 1200 metre long east-west t r e n d i n g  f a u l t  zone. 
Closely associated w i t h  the  mineralization on the western extent of the 
f a u l t  zone i s  an intermediate dyke. 
found. 
dolomitization c loses t  t o  mineralization. 
w i t h  rhodocrosite appear i n  the more a1 tered rocks. 

Mineralization on 

Toward the e a s t  no dyke has been 
The 1 imestone has been i r r egu la r ly  dol omi t i  zed w i t h  intense 

Patches of c h l o r i t e  along 

D u r i n g  1968 and 1969 Coast S i lver  car r ied  out ground 
magnetic, VLF and geochemical surveys over the property followed by 
3,700 metres of diamond d r i l l i n g  i n  45 holes. 
out l ine three mineralized zones: the East Zone, Middle West Zone, and 
the West Zone. 
200 metres long. 520 metres o f  underground d r i l l i n g  was t h e n  conducted 
i n  the a d i t s .  
was done on the West and Middle West Zone and 147 metres of underground 
d r i l l i n g  i n  the a d i t s .  

following d r i l l  indicated potential  : 

This work served t o  

D u r i n g  1971 two a d i t s  were driven on the West Zone, each 

In 1976 an additional 1,400 metres of surface d r i l l i n g  

c 
The past  work conducted by Coast Si lver  has indicated the 

EAST ZONE 128,820 tonnes 

0.69 grams/tonne Au 
131 grams/tonne Ag 

4.06% Pb 
4.40% Zn 

AVERAGE WIDTH 5.76 metres 

MIDDLE WEST ZONE 97,110 tonnes 

258.5 grams/tonne Ag 
9.43% Pb  
5.34% Zn 

AVERAGE WIDTH - 3.4 metres 



WEST ZONE 200,487 tonnes ~- 
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198.8 grams/tonne Ag 
5.4% Pb 
3.4% Z n  

AVERAGE WIDTH 2.8 metres 

WITH A G E O L O G I C A L L Y  I N F E R R E D  POTENTIAL OF 349,265 TONNES. 

The East Zone and Middle West Zone f a l l  w i t h i n  claims 
currently held by Balfour Mines. 
within them f a l l  within the Chiera Claim held by Shell .  
s t ructure  appears t o  have been tested t o  a depth of only 100 metres. 

The a d i t s  and  the mineralization 
The mineralized 

8.4 G-Zone 

This zone i s  s i tuated on the ridge between Marble Creek 
Attention was drawn t o  t h i s  area by an airborne Basin and Lang Valley. 

magnetic anomaly from a survey flown f o r  Coast Si lver  in 1968. A follow 
u p  geochemical survey isolated two lead-zinc anomalies and an in te res t ing  
Mo anomaly. Mag anomalies coincident with the Pb-Zn anomalies 
and two other isolated Mag anomalies resulted from a gound Mag Survey. 
Four holes were d r i l l ed  t o  t e s t  the Flag and Geochem anomalies. 
mineral ization was found in hol es d r i  11 ed on the geochemical anomal i e s  , 
one Mag high was shown t o  be due t o  a pyrrhotite-magnetite body, with 
t races  of lead and copper. 
No explanation for  the Mo anomaly was found. 

w No 

Hole H-1: Assayed 0.20% Sn over 2.0 metres. 

The " G "  Zone i s  underlain by Atan limestones which have 
been altered t o  massive t remoli te  ( skarn) .  The in tens i ty  o f  a l t e ra t ion  
in the limestone coupled with the intersect ion of a pyrrhotite-magnetite 
body in the d r i l l i n g  points t o  the poss ib i l i t y  of a buried cupola a t  
depth. When the unexplained Mo anomaly i s  considered, there e x i s t s  the 
poss ib i l i ty  of a buried cupola with Mo mineralization. 

8.5 M-Zone 

The M-Zone i s  s i tuated on the southern slope of the 
ridge dividing Granite Creek Valley from Lang Valley a t  the southwestern 
edge of the property immediately adjacent t o  S h e l l ' s  Casmo molybdenum 
pro spec t . 

The molybdenum occurs as disseminations and f i n e  grained 
f rac ture  f i l l i n g s  with s e r i c i t e ,  py r i t e ,  gypsum, qua r t z  and f l u o r i t e .  
f rac tures  s t r ike  east-west and dip gently n o r t h .  

The 

Four holes were d r i l l e d  on the showing by Coast Si lver  in 
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1968. Mineralization was reported t o  be e r r a t i c  and generally l e s s  t h a n  
0.1% MoS2. 
the core were s p l i t  and assayed and some sect ions w i t $  v i s ib le  minerali- 
zation remain unassayed. 

w 
One hole, M-2 had 130 metres of 0.23% MoS . Only portions of 

8 .6  Lang Creek Showing 

A portion of the Lang Creek mineralization outcrops 
d i r e c t l y  on Lang Creek on the Lang Claim. 
lense of p y r i t e ,  chalcopyrite,  marcasite,  and  chalcoci te  along the 
contact between a cherty py r i t i c  a r g i l l i t e  and an intermediate t u f f  w i t h  
minor chalcopyrite.  The showing was d r i l l e d  by Cominco in  the l a t e  
1950's following a Rotary Field E.M.  Survey flow by Werner Gren which 
showed the showing t o  be coincident w i t h  a l a r g e  conductive trend. 

The showing i s  a massive 

Cominco .out1 ined a 27,000 tonne 1 metre thick massive 
sulphide body g r a d i n g  1.52% copper and 0.90% zinc.  

Crown Point Exploration ran Mag and E.M. Surveys over 
untested conductors d u r i n g  1964 through 1967. 
any additional mineralization. However, t h e i r  work d i d  del imit  the 
mineral izat ion out1 ined by Cominco along strike.  

Their work f a i l e d  t o  f ind  

The Lang Creek Showing remains untested a t  d e p t h  and 
several untested conductive zones l i e  t o  the northeast  of the showing 
which could represent displaced portions of the mineralization. w 

8 .7  Quartz Veins 

A system of massive quartz veins cut  through Sylvester 
Group volcanic rocks on the Reo Claim i n  Lang Valley. The veins a re  
exposed along several ca t  trenches and vary from massive white "bull" 
quartz,  t o  hackly, vuggy, graphitic quartz ,  t o  t e t r ahedr i  te-chalcopyrite 
bearing hackly, vuggy quartz. The contact w i t h  t he  volcanic rocks i s  
a1 ways carbonat i z e d .  

Soil samples taken along the c a t  trenches a l l  returned 
anomalous gold values with some over 1,000 p p b  and a h i g h  of  3,600 ppb.  
A g r a b  sample of te t rahedr i te  bearing quartz assayed 2,726 grams/tonne 
s i l v e r  and 4.25 grams/tonne gold and a grab sample of the graphi t ic  
quartz ran 52 grams/tonne s i l v e r  and 1.02 grams/tonne gold. 

No detai led work or  d r i l l i n g  has  been conducted on the 
Quartz Zone. 

The Nu Energy gold mine i s  cur ren t ly  producing gold and 
s i l v e r  from a s imilar  q u a r t z  system approximately 4 kilometres t o  the 
south of the Reo quartz zone. 
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1 9. Conclusions 

E x p l o r a t i o n  should be d i r e c t e d  toward f u r t h e r  e u a l u a t i n g  t h e  

F u r t h e r  e x p l o r a t i o n  f o r  t i n  b e a r i n g  Pb/Zn/Au replacement 

p r o p e r t y  w i t h  r e s p e c t  t o  t h e  f o l l o w i n g :  

bodies w i t h i n  Atan Group Carbonates and e v a l u a t i o n  o f  p r e s e n t  t a r g e t  v i a  
diamond d r i l l i n g .  

E x p l o r a t i o n  t o  d i s c e r n  t h e  p o s s i b i l i t y  o f  a b u r i e d  MoS 
bear ing  cupola of  t h e  Cass ia r  B a t h o l i t h  ex tend ing  f r o m  t h e  M-Zon6 t o  t h e  
t r e m o l a t i z e d  zone (G-Zone). 

F u r t h e r  d e t a i l e d  e x p l o r a t i o n  o f  l o d e  g o l d  m i n e r a l i z a t i o n  on t h e  
Reo C l a i m .  

E x p l o r a t i o n  f o r  a d d i t i o n a l  m i n e r a l i z a t i o n  o f  t h e  Lang Creek 
Showing t y p e  w i t h i n  S y l v e s t e r  Group rocks.  

Pb/Zn/Au/Sn b e a r i n g  s u l p h i d e  bodies a r e  hos ted  by t h e  Atan 
Group Carbonates a long eas t -west  t r e n d i n g  f a u l t  zones and a l o n g  a 
nor thwest-southeast  t r e n d i n g  f a u l t  c o n t a c t  between t h e  Atan and Kechika 
Groups. The m i n e r a l i z a t i o n  i s  o f  t h e  v e i n  replacement t y p e  and i s  
presumed t o  be g e n e t i c a l l y  r e l a t e d  t o  MoS2 b e a r i n g  phases o f  t h e  Cass ia r  
B a t h o l i t h .  M i n e r a l i z a t i o n  i s  emplaced as shoots  and l e n s e s  a long t h e  
s t r u c t u r e s  and i s  d i s c o n t i n u o u s  o v e r a l l .  V 

Past e x p l o r a t i o n  has ou t1  i n e d  severa l  smal l  h i g h  grade areas 
o f  Pb/Zn/Au/(Sn) m i n e r a l i z a t i o n  d i s p e r s e d  w i t h i n  t h e  Atan Group. 
i t  may be p o s s i b l e  t o  expand t h e  volumes o f  known m i n e r a l i z a t i o n  t h e  
g r e a t e s t  p o t e n t i a l  f o r  o u t l i n i n g  s i z e a b l e  tonnages e x i s t s  w i t h i n  l a r g e  
un tes ted  m i n e r a l i z e d  s t r u c t u r e s  such as t h e  Atan-Kechika Contact .  

Whi le  

MoS m i n e r a l i z a t i o n  w i t h i n  t h e  M-Zone i s  s i m i l a r  t o  t h a t  found 
on t h e  a d j a c e z t  Casmo p r o j e c t  area.  
t h a t  MoS m i n e r a l i z a t i o n  e x i s t s  on t h e  M-Zone and has n o t  de termined 
t h e  t r u e  p o t e n t i a l  o f  t h e  zone. The immediate area o f  t h e  M-Zone and 
e a s t  t o  t h e  t r e m o l i t e  zone i s  a f a v o u r a b l e  r e g i o n  f o r  t h e  e x i s t e n c e  o f  a 
b u r i e d  MoS2 b e a r i n g  cupo la .  

Gold b e a r i n g  q u a r t z  v e i n s  on t h e  Reo Cla im a r e  s i m i l a r  t o  those 
being mined a t  Nu Energy approx imate ly  f o u r  k i l o m e t r e s  t o  t h e  south  and 
may be a long t h e  same s t r u c t u r a l  break. 

P a s t  work has served o n l y  t o  show 

2 

The Lang Creek Showing has been d e l i m i t e d  on i t s  s t r i k e  e x t e n t  
b u t  n o t  t o  depth  by p a s t  work. 
type may e x i s t  as a f a u l t e d  o f f  segment o f  t h e  Lang Creek Showing. 

A d d i t i o n a l  m i n e r a l i z a t i o n  o f  a s i m i l a r  

F u t u r e  geochemical work should c o n s i s t  o f  d e t a i l e d  g r i d  
c o n t r o l  l e d  surveys.  

f o r  t h i s  t y p e  o f  m i n e r a l i z a t i o n .  

S ince t h e  t i n  m i n e r a l i z a t i o n  i s  always a s s o c i a t e d  
c w i t h  a r s e n o p y r i t e ,  a r s e n i c  may prove t o  be an i m p o r t a n t  geochemical marker 
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Appendix I1 

General Statement 

Incl uded in Appendix I.  a re  a1 1 reconnai ssance geochemical 
r e s u l t s ,  spectrographic r e s u l t s ,  and  a standard s t a t i s t i c a l  treatment 
of the reconnaissance resul t s  . 

Background and  anomalous values were calculated using the 
f 01 1 owi ng  : 

Background: x + s  

Third Order: F, + 5 t o  x + 2s 

Second Order: X + 2s t o  + 3s 

F i r s t  Order: + x + 3 s  

A t rue  geochemical cross sect ion of the property was n o t  
achieved as there i s  a large var ia t ion  between r e su l t s  obtained nea r  
known mineralization and  those in d r i f t  a reas .  
amount  o f  geochemical sampling was done in  the past over the grea te r  
portion of  the property revealing s imi la r  values a n d  a lso f a i l i n g  t o  
1 ocate new mi neral i za  t i  on. 

I n  addition a g r e a t  

w 

Future sarnpl ing should be r e s t r i c t ed  i o  detai led programmes 
on gr ids .  A detai led sampling of the gr ids  was n o t  undertaken during 
1979  primarily due t o  a lack o f  man power and  because the areas covered 
by the grids had been sampled in  the pas t .  
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2 1 2  E Q @ 2 K S C C N K  AVE 
V C R T H  VAYCOL".'EFI B C 
C A r4 A D A  V7J 2C1 
TELEPHONE 9pbC221 

604 AREA CODE CHEMEX LABS LTD. T E L E X  043 52597 

W. A N A L Y T I C A L  CHEMISTS G EOCH EM ISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS C E q T l F l C A T E  NO. 49249 

TO: Shell Canada Resources L t d . ,  
Minerals Dept., 
P.O. Box 100 

INVOICE NO. 

RECEIVED 

31686 

AAgust 1, 1979 - 

August 7, 1979 ANALYSED C . C .  Bloomer Calgary, Alta. 
T2P 2H5 A T T N .  

P P M  PPM PPM PPM PPB PPM PPM 
cu Pb Zn Ag Au Sn W S A M P L E  NO. ' 

s 1012 14 32 160 9 
P 1012 
S 1013 
P 1013 

14 34 100 
110 
4 
53 

>400 

400 
SL 1001 38 1 98 220 

1002 28 2 36 < 10 
SL 1003 12 I 36 80 
3005 178 3600 

46 300 
1080 

3006 

1 /u 
3007 42 
3008 1060 
3009 48 140 
3010 178 10 118 0.1 24 375 

I 3011 1150 4 154 0.1 95 55 
I 3012 550 1 62 0.2 40 375 

~- 

1- 3013 86 0.2 5 350 
3014 410 245 770 4.0 19 >400 
3015 960 1 38 0.2 99 >400 
3016 910 8 52 0.2 55 >400 
3017 1450 50 78 0.6 61 >400 
S 4000 3U L4 230 2 
P 4000 2 
S 4001 22 42 196 7 
P 4001 12 
S 4002 48 28 300 3 
P h r n 2  4 

- _  



2 1 2  BF iOGKS3ANK AVE.  
~ O R T H  v a x c w v E s .  B.C. 
CANADA V 7 J  2c1 
T E L E ? H O N E  e . .  2 %. . c: 2 ? 

AREA C O D E  604 CHEMEX LABS LTD. T E L E X  043 52597 

’ GEOCHEMISTS REGISTERED ASSAYERS 
- 

ANALYTICAL CHEMISTS 

CERTIFICATE OF ANALYSIS CEHTI’FICATE NO. ~ 5 , 5 4 9  

INVOICE NO. 31973 

RECEIVED Aug. 13 /79  

ANALYSED Aug. 2 9 / ? 9  eary, Alta T2? 2Y5 
F:! 59464 - ?r;med Silt CC: Bloczer 

4 

??X ???: 
Sa Y S A M P L E  N O  

3 1 9 2 2  1 
1531 560 
1333 6 
1 0 3 4  6 

1 $7 ? r, 2 
127? 1 
12723 3 

1 _._______ 
?I c 

1 

33 2 6 
3027 
3033 

2 
3 
1 

13 
1;; 
8 



2 1 2  S R @ G K < ? A h K  A V E  

NORTH b a k c O b V E R  E. c 
CANADA V7J 2C1 

TELEPHONE 9%-3221 
604 CHEMEX LABS LTD. 043 52597 

w-. A N A L Y T I C A L  CHEMISTS GEOCHEMISTS ' REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO.  &?653 

RECEIVED A z g .  13/79 

3941 
3042 
304 3 

11 
1 13 
3 - 30b4 1 

3045 A 

3046 1 
304 7 1 
3048 1 
3049 1 
4003 6 

3 
4005 2 
4906 1 

~~ 

1 

C E R T I F I E D  B Y  I* 



212 EROCKSSANK AVE 
NORTH VAhCOUVER B C 
CANADA V7J 2C1 
TELEPHONE s g  58s-0221 
AREA C O D E  604 

043 52597 

?PFl PFM 

GEOCHEMISTS REGISTERED ASSAYERS 
w 

A N A L Y T I C A L  CHEMISTS 

4G39 1 
4C40 3 

1 2 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. -'bq" 5 :  

2 - T .  - -  
INVOICE NO. J L  . 

RECEIVED A-112, 13 /79  

4 336 1 -I 
i 4 G 3 i  1 

4638 1 

1 
4047 .& 

41368 1 
1 40b9 

4950 - 

I 

1 

I 

I 1 

4051 2 i 
4 0 5 2  - 15 I 

- 
1 

4 ~ 5 a  
4959 
4359 

1 40 
1 
1 



CHEMEX LABS LTD. 
-1. A N A L Y T I C A L  CHEMISTS GEOCHEMISTS * REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
- -  

TO. s.-.c,, c,-,z~c :.z-;;urces L t d . ,  . .L&.-,ezds 32;\'i. 
2.;. ; ~ ; i  i X  

CERTIFICATE NO. -;>f.s:) 

INVOICE NO. - -  3 ;  I -: 

Aup. 13/79 RECEIVED 

L.'.:'- . ;9; ;9 ATTN. C a l g s r - ,  x c a .  ANALYSED - ? :3EC'? :  ?Y 5 9 4 6 4  - Panned Silt CC. Slocrwr 
?P?l 
Sn 

S A M P L E  N O  

531; 1 
5OF.L 2 
33c5 1 
5065 1 
5FA7 1 
5063 1 
5069 1 
5079 1 
5071 1 

__ 

__ 1 5072 1 
SO73 1 

1 
1 
1 



CHEMEX LABS LTD. 
GEOCHEMISTS REGISTERED ASSAYERS 

c 
ANALYTICAL CHEMISTS 

CERTIFICATE OF ANALYSIS 
T O :  Shell C a n a d a  Resources L t d .  

Minerals D e p t .  
P.O. Box 100 

2 1 2  SROOKSSANK A V E  
lJOf iTH VANCOUVER B C 
CANADA V7J 2c1 
TELEPHONE % 4 . ~ 2 1  
AREA CODE 604 
TELEX 043 52597 

-. t > -  

CERTIFICATE NO 50969 

INVOICE NO 33180 

RECEIVED October 4 ,  1 9 7 9  

October 12, 1979 C a l g a r y ,  A l t a .  A N A  L Y  SE D 
ATTN: T2P 2H5 C . C .  1, C a s s i a r ,  B . C .  PPI 59464 

PPB 
Au 

S A M P L E  N O  

9000 20 
9001 
9002 
9003 

-c 10 
2 00 
980 

9004 3000 
9005 120 
9006 
9007 
9008 

260 
1100 
32 0 

9009 100 I 

9010 520 i 
9011 
9012 

, 9013 

1 3 0 0  
340 
360 

9015 
9016 
9017 
9018 
9019 
9020 
9021 
9022 
9023 

< 10 
1120 
4 4 0  
1200 
260 

< 10 
20 
500 

< 10 



2 1 2  B A O O K S B A N K  A V E  
N O ~ T H V C N C O U V E S  B C  

V7J 2c1 C a N A D A  
TELEPHCNE 3 ~ ~ ~ 2 2 1  
A R E A  CODE 604 CHEMEX LABS LTD. TELEX 043-5259? 

_ _ _ _ ~ -  5020 12 112 395 

u A N A L Y T I C A L  CHEMISTS GEOCHEMISTS ' REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIF ICATE NO 59554 

TO: S h e l l  Canzda Pasources L td .  
? f inera ls  k p t .  
P.0, sox 100 
C a l g a r y ,  .Uta. 

A T N : T 2 ?  2H5 ??f 55464 CC. Cassiar, B.C. 

3 1 9 2 1  INVOICE NO. 

RECEIVED Aug. 13 /79  

ANALY SED Aug. 161  79 

PPM PFM PPM 
cu Pb zn 

5011 20 64 260 
5012 16  46 180 
5013 10 56 160 
5014 12 102 370 

S A M P L E  NO 

5Q15 . 1 4  106 390 
5016 12 92 560 
5017 
5018 
5019 

I2 68 

12 84 
12 a2 

470 
780 Test Grid Near Granite Creek Showing 
410 Not Used in S t a t i s t i c a l  Calculations 

1 5022 
502 3 

12 
12 

98 
42 

470 
75 
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. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 
w 

-. 

C E R T I F I C A T E  O F  A S S A . Y  
TO: S h e l l  Canada Resources Ltd., 

W n e r a l s  Dept. 
P.O. sox 100 
Calgary, U t a .  

PM 59464 A'TTN: 
CC. C .  Bloomer 

2 1 2  5ROOKSeANK *VE 

CANADA V7J 2C1 

TELEPHONE sg43221 
AREA CODE 604 

NORTH VANCOUVER a c 

TELEX 043-52597 

CERT-IFICATE NO. 66051 

INVOICE NO. 32751 

Aug . 22/79 

S e p t .  21/79 

RECEIVED 

ANALYSED 

___ 

x x x x ozlton 
cu 3b Zn Sn Ap; 

S A M P L E  NO. : 

C-028-1 0 .08  0.05 0.01 0.97 0.58 
C-028-3 0 . 0 3  29 .0  8 .89  0 .01  27.34 
C-317-6 0.05 1.40  0 . 6 3  0 .12  1 . 7 2  
5-148-1 0.08 Hole H - 1  36-43.3 f e e t  

3 0 .0Lt lo l~  H - 1 fi35-75 5 f p p t  

3 0.20 Hole H - 1  121 - 5  - 128 f e e t  
4 0.05Hole H - 1  154 - 155.6 f e e t  
5 0.04Hole H-1 145 - 147 f e e t  
6 0 .10  Hole H-1  80 - 82 f e e t  
7 

0.14  Hole R-9 228 - 230 f e e t  8 
0 .10  Hole R-9 232 - 233 f e e t  5-148-9 

6 3 2 b l _ p  R-10 254 - 257 f e e t  

C-028-1 (&-run) 0.09 0.04 0.01 0.99 
I 

C-028-1 
C-028-3 Vein from lower a d i t .  
C-317-6 Granite Creek Showing over 1 metre. 

PaniShowing chip sample over 3.6 metres.  

Hole H-1 i s  from the G-Zone. 
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EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E CM9 
TELEPHONE (403) 465-9877 TELEX 037-41 596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

, _ _ _  - ._ - r  . -- - _  - . I  - . ~  - .  - J .  , -  ' 1 -  
- r  DATE I _  - - ,  - - .  . - - -  

' - I - ' - -  ,) . PROJECT NO. 

Upper D-Zone (Grab)  
Upper D-Zone (Grab)  

. - , 7  - .  - .  
~- 
_ - : , - _  

. - (Galena) 
I . ...: 
. I  _ .  

(Pyro lus i te  and  rnagneti t e )  

- -  
- - ,  Lang Creek Showing (0.75 m d i p )  _.: * -  

. < .  
- .- 

. .. . -.. ; -_ '.. . 
- - . . -  _ I  

.. . 

314 f t .  - 319 f t . )  
1309 f t .  - 314 f t . )  

M E M B E R  
C A  N A D  IAN T E S  T I N  0 
A S  S O C I A T I O N  Certified by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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.ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

212 BROOKSBANK A V E  
NORTH VANCOUVER, B C 
C A N A D A  V7J 2C1 

AREA CODE 604 
T E L E X  043 52597 

TELEPHONE 9p6m, 

C E R T I F I C A T E  O F  A S S A Y  CERTIF ICATE NO. 65570 

TO: Shell Canada Resources Ltd .  INVOICE NO. 31211 
I X n e r a l s  Dept. 
P.O. Box 100 RECEIVED July 11/79 

Calgary, U t a .  ANA LY SED July 19/79 
A n N P R O J E C T :  3 9 9 1  P CC: Chris Blomet  

S A M P L E  NO. : x x x x oz/ton oz/ton 

C-67-1 0.02 
C-77-1 0.02 1.02 <0.01 0.03 6.00 0.009 
C-77-2 0.06 0.44 10.9 0.13 1.34 0.003 
c-77-3 0.04 0.20 0.19 0.52 1.02 0.003 
G77-4 0.03 14.8 5.14 0.13 19.80 0.075 
c-7 7-5 CO . 01 
G77-6 0.03 10.8 3.58 0.04 15.72 0.010 
0-047-1 5.00 6.41 0.32 
C-047-2 0.09 

cu Pb Zn Sn k Au 

C-67-1 
C-77-2 
c-77-3 \ 

y c-77-4 

Lower D-Zone (Grab)  
Granite Creek Showing (Grab) ? J , ~ o , S P  
Granite Creek Showing (Grab) Py I Po3 !3d 
Granite Creek Showing (Grab) 39 ,  

~ ~~~ ~ 

C-77-1 ea.Rqn< L C G ~  S.%wia& 

c-77-5 F l o a t  on  Granite Creek Road 
C-77-6 Lower D-Zone (Grab) 
D- 04 7- 1 
D-047-7 

0.25 metre channel sample of showing on Marble Creek 
1~ frnrn v e u a r  1- V I I ; I r w + , ,  

I 



212  BROOKSEANU A V E  
NORTH VANCOCVER.8 c 
CANADA V7J 2C1 
TELEPHONE 
AREA CODE 604 

w, 
’7 CHEMEX L A B S  LTD. T E L E X  043-52597 

0.03 2.32 
0.30 

2 2.37 0.38 

GEOCHEMISTS REGISTERED ASSAYERS 
L 

A N A L Y T I C A L  CHEMISTS 

showings  above  the 
Magno a d i t s .  Map 

0.10 Q, 01 
5-097-1 0.10 0.02 0.03 

2 0.34 0.05 
3 0.25 0.06 0.01 0.03 

0.40 0.03 0.01 < 0.01 
0 .24  0.02 0.01 0.03 - 
0.08 0.02 0.01 < 0.01 6 

7 0.15 0-01 < 0.01 0.02 

. I  ; 
‘ c u t  500 metres N . W .  

L S h e e t  5 
of  M-Zone - Map 

9 0.38 0.01 0.01 0.01 
10 0.28 0.02 0.02 0.07 
11 0.12 0.02 0.02 0.04 

5-097-12 0.01 0.01 0.02 0.02 

rep1  acernent 1 enses 
n e a r  M-Zone a l o n g  
intrusive c o n t a c t  
Map S W 5 .  



. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  OF A S S A Y  
TO: gLd1  Canada Resources L t d . ,  

Minerals Dept., 
P.O. Box 100 
Calgary, Alta T2P 2HS 
PROJECT: DM 59464 CC: Bloomer A T f N :  

2 1 2  BROOKSBANK AVE.  
N O R T H  VANCOUVER,  B.C. 
C A N A D A  V7J 2C1 
TELEPHONE: 
AREA CODE: 604 
T E L E X :  043-52597 

CERTIFICATE NO. 65800 

317 29 INVOICE NO. 

RECEIVED Aug. 1/79 

A N A L Y S E D  ~ ~ g .  8/79 

S A M P L E  NO. : L x x x; oz/ton oz/ton 

C-227-1 0.10 0.01 0.01 eO.01 Hornfels with Py/Po, Granite Creek. 
C-227-4 <o. 01 

C-297-1 0.05 1 . 2 1  0.47 0.06 1 .26  0.005 

0. 7g  S n  An A .. u 

C-227-8 0.02 1 5 . 4  2 .60  0.49 12.62 0.038 

C-227-8 
C-297-1 Granite Creek Showing,  channel sample across 1 metre. 

Vein showing on Marble Creek, same as D-047-1, 0.25 metre channel. 



3 KO. 01 
186-4 0.10 
196-1 0.04 

2 0.06 - 
4 0.40 
5 0.03 
6 0.02 

196-7 0.16 

. 

1 CHEMEX LABS LTD. 

r Grab 

b 

212 B R O C K S B A N K  AVE. 
NORTH VANCOUVER. 0.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 

604 AREA CODE: 
TELEX.  043.52597 

A N A L Y T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CERTIF ICATE NO. 65416 

TO:  S h e l l  Canada Resources Ltd., INVOICE NO. 30848 
Minerals D i v .  
P.O. Box 100 
Calgary, U t a .  T2P 2H5 
ChristoDher Bloomer ATTN:  cc: Cassiar 

RECEIVED 

ANALYSED 

June 24/79 

July 3/79 

p% Sampl e 
Interval Sn ____ 

SAMPLE NO. : 

ES176-1 
2 

Grab 
Grab 

<o. 01 
KO. 01 

All samples f r o m  north slope o f  Lang Valley 

186-1 Pant Showing ES 186-2 



CHEMEX LABS LTD. 

2 1 2  BROOKSBANK A V E  

NORTHVANCOUVER 0 C  
CANADA V7J 2C1 
TELEPHONE S8.4-m 
AREA CODE 604 
TELEX 043 52597 

GEOCHEMISTS REGISTER ED ASSAY E RS 
w 

A N A L Y T I C A L  CHEMISTS 

C E R T I F I C A T E  O F  A S S A . Y  C E R ~ I F I C A T E  NO. 65465 

To: Shell Canada Resources Ltd. INVOICE NO. 30939 
Minera ls  Dept .  
P.O. Box 100 

RECEIVED June 28/79 

tr 

c 

Calgary,  Uta. T2P 2H5 ANA LY SED July 9 /79  
A l T N :  CC: Chris Bloomer 

2 2 
cu Sn 

SAMPLE NO. : 

ES 206-1 0.02 
226-1 <o. 01 
236-1 0.02 
236-2 <o. 01 

236-4 
236-5 
236-6 
236-7 

<o. 01 
0.03 
0.04 
0.01 

23 6-9 
246-1 

ES 256-1 0.92 

0.02 
0.01 

<o. 01  

All g r a b  samples from sulphide lenses near 
M-Zone. 



CHEMEX 
0 

CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6p2 

EDMONTON 6112 DAVlES ROAD, EDMONTON, CANADA T6E 4M9 

TELEPHONE (403) 276-9627 TELEX 038-25541 

TELEPHONE (403) 465-9877 TELEX 037-41 596 

CERTIFICATE OF ANALYSIS 
MINERAL GAS WATER ' OIL ' SOILS VEGETATION . ENVIRONMENTAL ANALYSIS 

R holes are from the 0 - 7 m ~ -  
H holes are from the Magno Area. 

I -  

I 
~~ 

M E M B E R  
C A N A D I A N  T E S T I N G  ~. 

LA'TlrlWJ O y  ......................... r . . . . . . . . . .  ASSOCIATION 



0 CHEMEX LABS LTD. 

212 P R O O K S ~ A N K  A V E .  

NORTH VANCOUVER.  B.C. 
C A N A D A  V7J 2c1 
TELEPHONE - 4a4-0221 AREA CODE. bV4  

TELEX:  043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  CER;TIFICATE NO. 66590 

TO:  S h e l l  Canada Resources Ltd. 
Minerals Dept. 
P.O. Box 100 
Ca lga ry ,  U t a .  T2P 2H5 

ATTN: C. Bloomer 

INVOICE NO. 34034 

RECEIVED Oct. 4/79 

ANALYSED Nov. 26/79 

% x % oz/ton oz/ton 
cu  Zn Sn Ag Au 

1 . 5 3  0.030 
79.52 0.124 

SAMPLE NO. : 

C-925-3 
C-925-5 
C-9 25-A 0.06 0 . 0 1  < 0.01 

C-925-3 
C-925-5 

Banded P v / P o  f r o m  At.an H n r n f P l q w i  w e -  C-925-A 

Grab sample  of vuggy g r a p h i t i c  q u a r t z  v e i n  on Reo Cla im.  
S e l e c t e d  sample  o f  t e t r a h e d r i t e  b e a r i n g  q u a r t z  on Reo Cla im.  



Spectrographic Resul t s  



r) -54 CHEMEX LABS LTD. 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C 
CANADA V7J 2C1 
TELEPHONE. 984-0221 
AREA CODE. 604 
TELEX: 043.52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTiFlCATE NO. SP 0967 

TO: S h e l l  Canada Resources Ltd . ,  
Minerals Dept. 
P.O. Box 100 
Calgary, Alta. 
DM 59464 CC. C h r i s  Bloomer 

INVOICE NO. 32095 

RECEIVED Aug. 1 / 7 9  

ANA LYSED Aug. 20179 

Lower 
Concentration Limit (PPM) C-297-1 SAMPLE NO. . 

Granite rrppk .Shm&g 
50 b c l  

Arsenic i 50 3000 

Beryll ium \ 5 bcl 

b c l  Boron 20 
Cadm I um 20 b c l  

A n  t imony 

Barium ? 5 10 

Bismuth t 5 10 

0 05% 14: 
10 50 
10 b c l  

Copper 
Gall ium 5 b c l  

\ 
\ 

Calcium 
Chromium 
Cobalt 

1 1000 

Germanium 
Indium 

20 
50 

b c l  
b cl 

10 
5 

b c l  
b c l  

i Molybdenum 
Nickel 

Niobium 

1 Silver 
Strontium 2 

Tellurium 200 

50 b c l  
20 
b c l  
b c l  

200 b cl 
300 
50 
20 

Thorium 

Tin 10 
Tiraniurn 5 
Vanadium 20 

Zirconium 20 b c l  
Zinc 50 10,000 

SEMi QUANTITATIVE SPECTROGRAPHIC ANALYSES 
'5000 ppm =' 5000 ppm 50 porn - 25-100 PPm 
5000 ppm = 2500-10000 oom 20 ppm = 10-50 P P ~  
2000 ppm = 1 0 0 0 4 0 0 0  ppm 10 ppm = 5-20 ppm 
1000 ppm = 500-2000 pprn 5 ppm - 2-10 pprn 

500 pprn = 250-1000 pprn 2 ppm - 1 4  ppm 
200 pprn = 100-400 pprn 1 pprn - 0.5-2 porn 
100 ppm = 50-200 ppm bcl = beiow concentration l imi t  

Ranges for Iron. Calclum Bi Magnesium are reporred in ?6 

MELIBE)I 

C A N A D I A N  T L S l l N G  

A S 5 3 = i A T l O N  

% .  

, .  - * ,* ' ,' 
/'L L- 

C E R T I F I E D  B Y :  .. ... ...._.__.__.. .. ....... _....___ ___.___.._ 
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9 ---CHEMEX LABS LTD. 
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L 
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. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 

212 BROOKSBANK AVE. 
NORTH vANCOUVER.B C. 

V7J 2 c 1  CANADA 
TELEPHONE 964-0221 
AREA CODE. 604 
TELEX: 043-52597 

CERT~FICATE NO. SP0928 

TO: S h e l l  Canada Resources Ltd. INVOICE NO. 31409 
Minera ls  Dept. 
P.O. Box 100 RECEIVED J u l y  26/79 

A N A  LY SED J u l y  30/79 Calgary,  U t a .  T2P 2H5 
From Assay #65416, 65570 ATTN: 

Lower 
SAMPLE NO. : Concentration L imi t  (PPM) ES-186-2 ES-196-3 ES-196-4 D-047-1 

b c l  b c l  b c l  100 50 
10000 

Antimony 
>10000 >10000 Arsenic 50 >10000 

Barium 5 20 1 0  15 15 
Beryllium 5 b c l  b c l  b c l  b c l  
Bismuth 5 70 b c l  b c l  b c l  

b c l  b c l  b c l  b c l  Boron 20 
Cadmium 20 b c l  b c l  b c l  200 
Calcium 0.05% 3 7 7 10  
Chromium 10 4 0 0  4 0 0  <loo  4 0 0  
Cobalt 10 b c l  b c l  bcl- .  bc l  

1000 300 500 700 Copper 1 
Gallium 5 b c l  b c l  5 b c l  

20 b c l  b c l  b c l  b c l  Germanium 
Indium 50 b c l  b c l  b c l  100 
Iron 0 05% >20 >2 0 >20 20 

Manganese 5 >10000 

300 70 50 >5000 
0.7 3 2 7 

>10000 >10000 >10000 

Lead 5 
Magnesium 0.02% 

Molybdenum 10 b c l  b c l  bc 1 b c l  
Nickel 5 b c l  b c l  b c l  b c l  

b c l  b c l  b c l  b c l  
1 0  2 2 200 

1 0  10  5 
b c l  b c l  b c l  b c l  
b c l  b c l  b c l  b c l  
10000 3000 2000 5000 
200 100 70 7 00 
20 50 70 70 
50 50 150 >10000 

Niobium 50 

1 Silver 

Strontium 2 

Tellurium 200 

Thorium 200 

Tin 10 
Titanium 5 
Vanadium 20 
Zinc 50 

1 0  

Ztrconium 20 20 20 30 b c l  

ES 186-2 Pant Showing SEMI QUANTITATIVE SPECTROGRAPHIC ANALYSES 
ES 186-3 Lense Above Pant  ’ 5 M 3 0 p p m 5 ’ 5 0 0 0 ~ p m  

5000 ppm = 2500-10000 pprn 20 PPm = 1 0 - 9  PPm 
E S  186-4 Showing 2000 ppm - 1000-4000 pprn 10 ppm = 5-20 pprn 

1000 ppm = 500-2000 pprn 5 pprn = 2-10 pprn 

50 ppm = 25-100 ppm 

D-047-1 Ve in  on Marble Creek 500 ppm = 250-1000 ppm Z p p m  = 1 4 p p m  
1 ppm = 0.5-2 ppm 200 ppm = 100-4OC ppm 

100 ppm = 50-290 pprn bcl = below c~ncen~ra t i on  IimiK 
Ranges fcr Iron, Calcium & Magnesium are reported in % 

M E N B E R  

C d t i A C I 4 N  TESTING 

~ 5 5 3 C : ~ T I O N  

, _  
i, -. 

2 -  - CERTIFIED B Y :  .. ... _ _  .’.... .............. .... ....... 



w 

CHEMEX LABS LTD. 

W 

A N A L Y T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS W 

Iron 0 05% >20 >20 .20 >20 
Lead 5 5000 2000 >5000 500 

. Magnesium 0.02% 0.2 3 0.2 1 
Mancjanese 5 10000 >10000 10000 >10000 
Molybdenum 10 b c l  b c l  b c l  b c l  
Nlckel 5 b c l  b c l  b c l  b c l  
Ntobium 50 b c l  b c l  b c l  b c l  
Silver 1 50 30 700 1 0  
Strontium 2 b c l  5 b c l  10  
Tellurium 200 b c l  b c l  b c l  b c l  
Thorlum 200 b c l  b c l  b c l  b c l  

7 00 5000 2000 >10000 
70 70 70 500 

Tln 10  
TI t an ium 5 
Vanadium 20 b c l  100 50 50 
Zlnc 50 >10000 1500 >10000 50 
Zirconium 20 30 50 50 3 0  

r 

CERTIFICATE OF ANALYSIS 

212 BROOKSBANK AVE. 
NORTH VANCOU'JER. B.C. 
CANADA V7J 2c1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 043.52597 

CERTIFICATE NO. SpO928 

31409 INVOICE NO. TO: S h e l l  Canada Resources L t d .  
Mine ra l s  Dept. 
P.O. Box 100 
Calgary ,  Alta. T2P 2115 

Ju ly  26/79 

J u l y  30/79 

RECEIVED 

A N A  L Y  SED 
From Assay f65416,  65570 

SAMPLE NO. : Lower Granite Creek Showing P a n t  Showing 

Antimony 50 b c l  b c l  700 15 0 
Arsenic 50 1000 10000 7000 .10000 

A T T N :  

Concentration Limit (PPM) C-77-2 C-77-3 C-77-4 ES-186-1 

Barium 
Beryllium 

5 
5 

5 10 10 70 
bcl  b c l  b c l  b c l  

Bismuth 5 50 30 5Q 70 
Boron 20 b c l  b c l  b c l  b c l  
Cadmium 20 7 00 15 0 500 b c l  

500 ppm = 250-1000 ppm 2 p p m  - 1 - 4 p p m  
200 ppm = 100-400 pmn 1 ppm - 0.5-2 ppm 
100 ppm = 50-200 ppm bcl = below concentration limit 

Eanoes for iron, Calclum 81 Magnesium are reported in % 

MEMBEll 

C A N A D I A N  T E S T I N G  

A S S C C I A T I O N  

C E R T I F I E D  B Y :  . . ,-.:. .~ ._.....__._____ .... . . ... .. 
/ 



-1 CHEMEX LABS LTD. 

212 BROOKSEANK AVE. 
NORTH VANCOUVER, B C. 
CANADA V7J 2c1  
TELEPHONE: 984-0221 
AREA CODE. 604 
TELEX: 043-52597 

. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 
c 

CERTIFICATE OF ANALY,SIS CERt lF lCATE NO. SP 0983 

TO: S h e l l  Canada Resources L t d .  
Minerals Dept . 
P.O. Box 100 
Calgary, Alta. T2P 285 

AnN: P.O. PM 59464 CC: C .  Bloomer 

32355 

Aug. 22/79 

ANALYSED S e p t .  3 /79  

INVOICE NO. 

RECEIVED 

Granite Creek Showing Lower S A M P L E  NO. : 
Concentration Limit (PPM) C-317-6 

Antimony 50 b c l  
Arsenic 5 0  5000 
Barium 5 b c l  
Beryll ium 5 b c l  
Bismuth 5 hr 1 

Boron 20 bc 1 
Cadm i urn 20 b c l  
Calcium 0.05% 1 I 

Chromium 10  ~ 5 0  

Copper 1 1000 
Gallium 5 5 
Germanium 20 b c l  
Indium 50 b c l  
Iron 0 05% 20 
Lead 5 5000 
Magnesium 0 02% 0.2 
Manganese 5 10000 
Molybdenum 10  b c l  
Nickel 5 b c l  
Niobium 50  b c l  
Silver 1 50 
Strontium 2 b c l  
Tel lur i urn 200 b c l  
Thorium 200 b c l  

7 00 
5 b c l  

10 b c l  Cobalt 

Tin 10 
Tltaniurn 
Vanadium 20 20 
Zlnc 50 10000 
Zircon ium 20 b c l  

SEMI QUANTITATIVE SPECTROGRAPHIC ANALYSES 
'5000 pprn * >  5000 pprn 50 pprn = 25-100 pprn 
5000 pprn - 2500-10000 pprn 20  porn = 10-50 pprn 
2000 pprn = 10004OOC pprn 10 pprn = 5-20 pprn 
1000 pprn = 50@-2000 pprn 5 pprn = 2-10 oprn 

500 ppm = 250-1000 pprn 2 p p m  = l 4 p p r n  
200 pprn = 1 0 0 4 0 0  porn 1 pprn = 0.5-2 pprn 
100 pprn - 50-200 ppm bcl = below concentration l imi t  

Ranges fcr  I ron .  Ceiclurn E Magneslurn are  reported in % 

MEMBER 
CANADIAN TESTING 

ASSOClATION 

>.I- ,LL. 
CERTIFIED B Y :  ._..__, .._._:_.' .___._,_...._____...._ ..... .... ..... . ........ 
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212 BROOKSGANK AVE 
NORTH VANC0UVER.B C 
CANADA V7J 2C1 
TELEPHONE 984-0221 

604 7 CHEMEX LABS LTD. T A E R L E E A X C ~ ~ ~  043 52597 

P 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: 

CERTIFICATE NO. Sp 0940 

INVOICE NO. 

RECEIVED 

A N A  L Y  SED A l T N :  

Lower 816-1-702 816-1-702 
SAMPLE NO. : 

Concentration L imi t  (PPM) R8-7 R8-8 
Antimony 5 0  b c l  b c l  
Arsenic 50  > 10,000 10,000 
Barium 5 10 5 
Beryllium 5 b c l  b c l  
Bismuth 5 b c l  b c l  
Boron 20 b c l  b c l  
Cadmlum 20 b c l  b c l  
Calcium 0.05% 7% 15% 
Chromium 10 b c l  b c l  
Cobalt 10 b c l  b c l  
Copper 1 1500 700 
Gallium J Germanium 

5 

20 

10 
b c l  

b c l  
b c l  

'q 

c 

Indium 50 b c l  b c l  
Iron 0 05% > 20% > 20% 
Lead 5 1500 1500 

Manganese 

Magnesium 0.02% 5% 2 0% 
5 > 10,000 > 10,000 

Molybdenum 10 b c l  b c l  
Nickel 5 b c l  b c l  
Nloblum 50 b c l  b cl 

1 15 15 Silver 
Strontium 2 10 10 
Tellurium 200 b c l  b c l  
Thorium 200 b c l  b c l  

10,000 7,000 
300 70 

Vanadium 20 50 50 
Zlnc 50  2 00 70 
Zirconium 20 30 b c l  

10 
5 

Tln 
Tttanium 

SEMi QUANTITATIVE SPECTROGRAPHIC ANALYSES 
"5000 ppm - >  5000 ppm 50 ppm = 25-100 ppm 

5000 ppm - 2500-10000 ppm 20 ppm = 10-50 ppm 
10 ppm = 5-20 ppm 2000 ppm - lOOo--IOM) ppm 

1000 ppm = 500-2000 ppm 5 ppm = 2-10 ppm 

500 ppm - 250-1000 ppm 2 p p m  = 1 4 p p m  
200 ppm - 100-400 ppm 1 ppm = 0.5-2 pprn 
100 DPm 50-200 PPm bcl = below concenIraiion llrnit 

Ranges for Iron. Calclum 5 Magnesium are  reported in 36 

I 

CERTIFIED BY:  .. 
MEMcJEn 

CANADIbN TESTINO 

L S 5 0 C l A T l O N  
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212 BAOOKSEANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE 984-0221 
604 

'-3 CHEMEX LABS LTD. T A E R L E E A X C O ~ ~  043-52597 

w 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: 

CERTIFICATE NO. sp  0940 

INVOICE NO. 

RECEIVED 

ANA LYSED ATTN:  

Lower 816-1-702 816-1-702 
SAMPLE NO. : 

Concentration Limit (PPM) R8-7 Ra-a  
Antimony 50 b c l  b c l  
Arsenic 50 > 10,000 10,000 
Barium 5 10 5 
Beryll ium 5 b c l  bc l  
Bismuth 5 bc 1 b c l  
Boron 20 b c l  b c l  
Cadmium 20 b c l  b c l  
Calcium 0.05% 7% 15 % 
Chromium 10 b c l  b c l  

b c l  b c l  Cobalt 10 

Copper 1 1500 700 
Gallium 5 10 b c l  
Germanium 20 b c l  b c l  
Indium 50 b c l  b c l  
Iron 0 05% > 20% > 20% 
Lead 5 1500 1500 
Magnesium 0 02% 5% 20% 
Manganese 5 > 10,000 > 10,000 
Molybdenum 10 b c l  b c l  
Nickel 5 b c l  b c l  
Niobium 50 b c l  b c l  
Silver 
Strontium 

Tellurium 

1 

2 

200 

15 15 
10 10 
b c l  b c l  

Thorium 200 b c l  b c l  
10,000 7 , 000 10 

5 300 70 
Vanadium 20 50 50 
Zlnc 50 2 00 70 

Tin 
Tdtanium 

~~ 

Zirconium 20 30 b c l  

SEMI Q U A N T I T A T I V E  SPECTROGRAPHIC ANALYSES 
Y3000 pprn = >  5000 ppm 50 ppm = 25-100 ppm 
5000 ppm = 2500-10000 ppm 20 ppm = 10-50 pprn 

2000 pprn = 10004000 ppm 10 ppm = 5-20 pprn 
5 ppm = 2-10 ppm 1000 ppm = 500-2000 PPm 

500 pprn = 250-1 000 ppm 2ppm = 1 4  ppm 
200 ppm = 100-400 ppm 1 ppm - 0.5-2 ppm 
100 oom = 50-200 oom bcl = below concentrailon limit . .  

Ranges for Iron, Calcium & Magnesium are reported in 76 

MEMBEl l  

U N A D I A U  TESTING 

ASSOCIATION 

j,! 1' 
CE R T I  F I E D B Y : . .... ..:!.&.!.:. f 7  ..... .__................. ........ 



GEOCHEMISTS ’ R E G I S T E R E D  A S S A Y E R S  
w . ANALYTICAL CHEMISTS 

G 

CERTIFICATE OF ANALYSIS 
T O :  S h e l l  Canada Resources L t d . ,  

Minerals Dept. 
P.O. Box 100 
Calgary, Alta. 

AnN: BLOOMER - Cass ia r  CHkRGE: DM 5964 

212 E R i O C b : S Z A N K  4VE. 
NOi iTH V A b C 0 U V E R . B  C 

V7J 1C1 C A N A D A  

T E L E P H O N E .  f---l: --I 9,Ec-o?21 

AREA CODE. 604 
T E L E X :  043 51597 

-_- 

CERTIFICATE NO. s p  0938 

INVOICE NO. 31629 

Aug. 1 /79  RECEIVED 
- 

Aug. 3/79  ANALYSED 

S A M P L E  NO. : Lower C-227-8 V e i n  Showing on Narble Creek 

Ant imony 50 1000 
Arsenic 50 10,000 

---- - - - ~- ~ _-__ Conceqrration Limit l P P M l  ____ _____ 

Barium 5 70 
Eeryllium 5 b c l  

Boron 20 b c l  
Caomtum 20 200 
Calcium 0 05% 0.2% 
Chromium 10 < 50 
Cobalt 10 

Cooper 1 500 
Gallium 5 10 
Germanium 20 b c l  , Indium 50 b c l  
Iron 0 05% > 29% 
Lead 5 > 10,000 . 
hr 2 ones i u m 0 02% 0.05% 
Mancanese 5 300 
Molybeenurn  10 b cl 
Ntckel 5 bc 1 
N,obium 50 b c l  

5 bel- Bjsrnuth 

b ~ _ l _ _ _ - - - ~  ~ -_ - 

__ ._ _ _ _ _ _ - ~ -  

- ____- - 

Silver 
S;:onrlum 

1 

2 

700 
10 

Tellurium 200 b c l  
Thornurn i ‘ Q O ~ ~ ~ ~ _ - _ ~ ~ -  b c l  - 

Tin 10 

TL:antum 5 70 
Vanadlum 20 20 
Zlnc 50 > 10,000 
Zirconium 20 20 

_____ 
7,000 

-- _- 

SEhl l  OUANTITATIVE SPECTROGRAPHIC ANALYSES 
>5@30 p x n  = ’ 5000 pprn 50 ppm = 25-100 pprn 
5230 p j m  = li00-10000 pDm 20 porn = 19-50 porn 
2OiX ppm = 1000--.1000 pprn 10 Gsm = 5-20 ppm 

1033 a3rn = 509-2000 porn 5 DDm = 2-10 pDm _- __ - 

503 ? p n  = 250-1000 ?Dm 2 p o m  = I 4  ppm 

100 ppm = 50-230 ppm SKI = t‘eiow cmceniraiioP l imi t  
YO0 pprn = 100-40G pcm 1 GDrn = 0.5-2 PPm 

Ranger for iron. Calcium & h:a:?eslum are r t o o c e i  in  % 

;J - ,‘;: / 
C E R T I F I E D  6 Y :  . ~ ...... r -:..-.I..- ..... .. 





W Summarv Of ExDenditures- 

Labour 

Room and Board 

Camp Suppl ies  and General Material s 

McEl hanney Surveying (orthophotographs) 

Geophysical Contraction (Kenting Geophysics) 

Line Cutting (66 l i ne  Kilometres Q $270.00/line km) 

Truck Rental 

He1 i copter ( 12.04 hours Q $365.OO/hour) 

Aircraf t  

Fuel and Lubricants 

Labratory and Analytical Servises 

Postage and Express 

C r e w  Travel Expenses 

$37,725.00 

$29,720.00 

$ 5,519.00 

$15,813.00 

$16,701.00 

$17,860.00 

$ 3,545.00 

$ 4,395.00 

$ 8,851.00 

$ 3,420.00 

$ 3,321.00 

$ 1,027.00 

$ 8,214.00 

Total Expenditures: $156,021.00 
























































