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1. Property  

The Stewart c laims were opt ioned December 11, 1978 from E. W. 
and J. N Denny o f  R. R. # I ,  Nelson, B r i t i s h  Columbia. The agreement 
covers the  land area l i s t e d  i n  Table I .  

Table 1 : Schedule o f  Lands 

Name - Recording Date 

Stewart 1 
Stewart 2 
Stewart 3 
Stewart 4 
Stewart 5 
Stewart 6 
Stewart 7 
Stewart 8 
Stewart 9 
Stewart 10 
Stewart 11 
Stewart 12 
Stewart 13 

A p r i l  28, 1978 
A p r i l  28, 1978 
May 8, 1978 
J u l y  14, 1978 
November 28, 1978 
November 28, 1978 
November 28, 1978 
November 28, 1978 
November 28, 1978 
November 28, 1978 
November 28, 1978 
November 28, 1978 
A p r i l  24, 1979 

Reverted Crown Grants 

Houl ton  L4626 November 28, 1978 
Princess No. 1 

(L4647) November 28, 1978 
Maggie L5144 November 28, 1978 
Royal L5322 A p r i l  18, 1978 
Free S i l v e r  

(L2902) A p r i l  18, 1978 
Ruby L2904 A p r i l  18, 1978 

Tota ls  

Acres Hectares (25/uni t )  

Work on the  proper ty  commenced May 28, 1979 and terminated on 
October 18, 1979. 



2. Locat ion and Access 

The Stewart Claims are located a t  l a t i t u d e  4g015' and long i tude 
1 1 7 ~ 1 5 '  (NTS 83/F6, 83F/3), 29.5 road km south o f  Nelson, B r i t i s h  Columbia 
(F igure 1  ). Access t o  the proper ty  i s  by e x i s t i n g  logging roads from the  
Trail-Salmo Highway (No. 3)  and by the  Stewart Creek f i r e  access road from 
the Nelson-Salmo Highway (No. 6),  u t i l i z i n g  a  fou r  wheel d r i v e  vehic le.  



. . 
INDEX MAP: FIGURE 1 



3. Work Completed 

The Stewart Claims were worked con  sly from May 28, 1979 to  
September 13, 1979 and intermittently from September 26, 1979 t o  October 
18, 1979. The exploration target  was a molybdenum bearing porphyry system. 

Regional geology, claim location, and grid locations are presented 
on a 1 :20,000 scale  map (Figure l b ) .  

Work on the Stewart Claims involved l inecutt ing,  a reconnaissance 
and grid controlled geological mapping, grid controlled geochemistry, and 
grid control led geophysics. 

Two grids were cut and chained to 25 m in tervals ,  u t i l i z ing  a 
120 m l ine  spacing, fo r  a to ta l  of 97.3 km. 

A reconnaissance geological mapping a t  a 1:5000 scale was 
accomplished using aer ia l  photographs in conjunction w i t h  f i e ld  traverses. 
Final basemaps were prepared from an orthophoto compilation, completed by 
McElhaney Surveying and Engineering Limited fo r  Shell Canada Resources 
Limited. 

Detailed geological mapping, a t  a 1 :5000 scale,  was completed 
over bo th  exist ing grids in order t o  confirm or  discount the presence of 
a favourable environment fo r  a molybdenum bearing porphyry system. A 
compilation of b o t h  surveys appear as Figures 6 t o  11. 

Soil geochemistry was completed over both grids. The B1 soi l  
horizon was sampled a t  100 metre intervals  and 1009 samples taken. These 
samples were analysed fo r  copper, zinc, s i l ve r ,  molybdenum and tungsten. 
Contour maps of the data were prepared a t  a 1:5000 scale and are included 
a s  Figures 1 2  t o  21. 

A magnetometer survey was completed over both grids u t i l i z ing  
a 12.5 metre s ta t ion interval .  Contoured maps appear as Figures 22 and 23. 
Horizontal shootback was completed over specif ic  l ines ,  u t i l i z ing  a 25 
meter s ta t ion interval .  This was completed as a follow up  on anomalous 
so i l  geochemistry resul ts .  Stacked prof i les  fo r  t h i s  survey appear in 
Figure 24. 



4. Geology 

4.1 General Geology 

The geological summary and d e t a i l e d  desc r ip t i on  o f  u n i t s  
i s  based on f i e l d  geological  mapping on a d e t a i l e d  and reconnaissance scale. 
Data was obtained by Shel l  personnel dur ing  the  1979 f i e l d  season and 
complimented by data from previous authors and government repo r t s  and maps 
(see references).  

Contained on the  Stewart proper ty  a re  sequences o f  the  E l i s e  
(Rossland) vo lcanic ser ies,  H a l l  sedimentary ser ies,  and l o c a l i z e d  i n t r u s i v e s  
o f  the Nelson and Corye l l  p l u t o n i c  ser ies. The volcanic and sedimentary 
sequences form north-south l i n e a r  b e l t s  t ransected by several east, 
northeast,  north, and northwest t rend ing  f a u l t s .  Formational contacts 
are gradat ional  over distances o f  up t o  600 meters (m) and a l l  u n i t s  are 
conformable. Age r e l a t i o n s  between the  i n t r u s i v e  u n i t s  represented on 
the proper ty  have been discussed by various authors however no d e f i n i t e  
r e l a t i o n  has been establ ished. For purposes o f  t h i s  repor t ,  the age 
r e l a t i o n s  as shown on Table I 1  w i l l  be used. 

It should be noted t h a t  previous authors (McConnell and 
Brock, 1904; Do l ly ,  1912; McAll i s t e r ,  1951 ; Mu1 l i gan ,  1952) have s ta ted  
t h a t  the u n i t s  on the  Stewart property,  from east  t o  west, represent a 
conformable sequence o f  vo lcanic and sedimentary rocks which can be - 
separated i n t o  a lower volcanic formation (E l i se ) ,  a middle sedimentary 
format ion ( H a l l )  and an upper volcanic forma'tion (Beaver Mountain). 
Others (Drysdale, 1915; Walker, 1934; L i t t l e ,  1960) s ta ted  t h a t  the E l i s e  
and Beaver Mountain volcanic u n i t s  are equivalent,  the rep i  t i t i o n  due t o  
a sync l i na l  s t r u c t u r e  ( L i t t l e ,  1960) the  a x i s  o f  which b i sec ts  the  Ha l l  
sedimentary un i t s .  For the  purposes o f  t h i s  repor t ,  no d i f f e r e n t i a t i o n  
between the two volcanic formations i s  made. 

4.2 Local Geology 

4.2.1 E l i s e  (Rossland) Formation 

The E l i s e  (Rossland) vo lcanic group consis ts  o f  
predominantly b a s a l t i c  t o  andes i t i c  f l ow  un i t s ,  w i t h  minor t u f f ,  l a p i l l i  
t u f f  and agglomerate u n i t s  o f  s i m i l a r  composition. The fragmental u n i t s  
appear t o  be r e s t r i c t e d  t o  the  base o f  the formation. 

4.2.1.1 Andesite/Basal t Flow: This u n i t  i s  massive, f i n e  
t o  medium grained, l o c a l l y  quar tz /p lagioc lase p o r p h y r i t i c  (maximum diameter 
o f  porphyries @ 1.0 cent imeter (cm)) and homogeneous. Where i t  i s  contact  
w i t h  the  i n t r u s i v e  u n i t s  i t  i s  metamorphosed t o  a hard ( s i l i c i f i e d )  
h o r n f e l s i c  u n i t .  



Table 2: Table of Formations 

ERA PERIOD FORMAT ION LITHOLOGY 

Cenizoic Tertiary & Post Coryell dykes & sills - breccia pipe 
(Eocene? or later) - aplite 

- lamprophyre 
- diabase 

- intrusive contact - 
Coryell Intrusives 

- porphrytic quartz 
monzoni te 

- biotite-augite 
monzoni te 

- intrusive contact - 
Post Nelson dykes - porphrytic biotite/ 

plagioclase/quartz 
dyke (contains some 
assimilated material 

- quartz porphrytic 
rhyolite 

Mesozoic 
- intrusive contact - 
Cretaceous (Lower?) Nelson Intrusives - feldspar porphyry - intrusive contact - 
Jurassic (Middle & Upper?) Hall Formation - argillite 

- sandstone 
- sandstone/argillite 
- pebble conglomerate 
- mica schist 
- garnet-diopside skart 
- impure garnet skarn 

- conformable contact - 
Jurassic (Lower) Elise (Rossland) Volcanics 

- basalt/andesite flow 
- tuff 
- lapilli tuff 
- agglomerate 



4.2.1.2 T u f f :  This  u n i t  i s  f i n e l y  laminated (bedded, 
2.0 t o  5.0 m i  11 imeter (mm) th ickness) ,  f i ne  fragmental, the  fragments 
measuring 1.0 t o  2.0 mn i n  diameter. The fragments are angular and compose 
up t o  30% o f  the  u n i t  and are  s e t  i n  a f i ne  grained andes i t i c  mat r ix .  
This  may represent a fac ies  equivalent  o f  the  l a p i l l i  t u f f  u n i t  (4.2.1.3). 

4.2.1.3 L a p i l l i  Tu f f :  This  u n i t  occurs as a massive t o  
weakly f o l i a t e d  (bedded?) fragmental conta in ing  rounded intermediate 
h o r n f e l s i c  fragments, 1.0 cm i n  diameter, which compose up t o  30% o f  the 
rock. The m a t r i x  i s  f i n e  grained and andes i t i c  i n  composition. This may 
represent a fac ies  equivalent  o f  the  agglomerate u n i t  (4.2.1.4). 

4.2.1.4 Agglomerate: This  u n i t  cons is ts  o f  subangular 
elongate fragments o f  u n i d e n t i f i a b l e  ho rn fe l s i c  compositions (up t o  6.0 cm 
i n  length)  composing up t o  50% o f  the rock. The ma t r i x  consis ts  o f  f i n e l y  
1 aminated (bedded, thicknesses o f  0.1 t o  2.0 mn) f i n e  tuffaceous mater ia l  
(4.2.1.2) o f  an andes i t i c  composition. 

4.2.1.5 Local Sediments: I n  the southwest corner of the 
proper ty ,  t h i c k  sequences o f  a r g i l l i t e  and sandstone occur. These 
sequences are  s i m i l a r  t o  u n i t s  found i n  the  Ha l l  Formation and have been 
c l a s s i f i e d  w i t h  the  Ha l l  u n i t s .  They could, however, be p a r t  o f  the o l d e r  
Ac t i ve  Formation (Ordovician) which outcrops 1.0 k i lometer  (km) t o  the  
west o f  the  western c la im boundary. 

4.2.2 Hal 1 Formation 

The Ha l l  Formation conformably over1 i e s  the  E l i s e  
(Rossland) Formation and cons is ts  o f  conglomerate, sandstone, banded sandstone/ 
a r g i l l i t e  a r g i l l i t e s  and l o c a l  sch is ts  and calcareous sediments (calcareous 
sediments'are l o c a l l y  metamorphosed t o  skarn).  Minor andes i t i c  f l ow  u n i t s  
a re  found near the  base o f  the  format ion and are equ iva len t  t o  the  E l i s e  
(Rossland) volcanics. The formation i s  d i v ided  i n t o  two sub p a r a l l e l  bands 
by  an e l i p t i c a l  stock o f  p o r p h y r i t i c  quar tz  monzonite, the eastern d i v i s i o n  
grading l a t e r a l l y  i n t o  the under ly ing volcanic un i t s .  Mu l l igan (1950) 
suspected t h a t  rocks mapped as Ha l l  sedimentary u n i t s  south o f  Boulder M i l l  
Creek (Keystone Mountain) may represent an over th rus t  p l a t e  o f  the Y m i r  
Formation, based on the  presence o f  we1 1 indurated, ho rns fe l s i c  a r g i l l  i tes  
devoid of banding o r  coarse arenaceous mater ia l .  From f i e l d  observat ion i t  
would appear t h a t  t h i s  would represent a small lense o f  sedimentary mater ia l  
a t  the  base of the  H a l l  Formation w i t h  more t y p i c a l  Ha l l  sedimentary u n i t s  
exposed fu r the r  west and downslope. 

4.2.2.1 A r g i l l i t e s :  The a r g i l l i t e s  exposed on the proper ty  
a re  f i n e  grained, moderately wel l  indurated, and black t o  l i g h t  grey i n  
co lour .  Primary bedding features were observed bu t  not  common w i t h  bed 
thicknesses vary ing from 1.0 t o  3.0 cm. It i s  h i g h l y  j o i n t e d  w i t h  muscovite 
commonly occuring as la rge  f lakes  along j o i n t  surfaces. P y r i t e  i s  a lso  common 
composing up t o  2.0% of the u n i t  thus g i v i n g  i t  a c h a r a c t e r i s t i c  r u s t  s t a i n .  



4.2.2.2 Sandstone: This unit i s  composed of a medium to  
f ine grained arkosic material and i s  massive to  moderately well fol ia ted.  
In some exposures i t  appears well bedded w i t h  an average bed thickness 
of 30 cm and weathers from a l igh t  grey to  buff colour. Where in contact 
with intrusive units i t  appears to  have been completely recrystall ized and 
i n  some instances contains small uncrushed quartz eyes a t  1.0 mm average 
diameter. 

4.2.2.3 Sandstone (greywacke)/argill i t e :  This unit 
consists of interbedded a rg i l l  i t e  (4.2.2.1 ) and an arkosic greywacke 
(s imilar  t o  (4.2.2.2) with bed thicknesses commonly averaging 2.0 t o  3.0 cm). 

4.2.2.4 Pebble conglomerate: This unit i s  a matrix 
supgorted polymict orthoconglomerate composed of 50 to  70% el ongated pebbles 
(N5 W). The rock i s  crudely bedded, with an average bed thickness of 4.0 cm, 
and the matrix i s  a f r iab le  mudstone. 

4.2.2.5 Mica schis t :  This occurs i n  one local i ty  and i s  
a typical b io t i t e  sch is t .  

4.2.2.6 Skarn: Local calcareous sediments have been 
metamorphosed to  a garnet diopside or  impure garnet skarn. The garnet- 
diopside skarn i s  the best developed and occurs to  the immediate north of 
the east  central porphyritic quartz monzonite stock (Figure 5) .  This 
skarn i s  scheel i t e  bearing, with accessory molybdenite, sphaleri te,  pyrite 
and pyrrhotite and has been worked in the past (Arrow Tungsten workings, 
for  i t s  tungsten) Figure 6. 

A second skarn zone occurs a t  the Mayflower/ 
Blossom local i ty  and appears as an impure garnet skarn containing pyrite,  
pyrrhoti t e  mineralization with mi nor accessory scheel i t e .  

4.2.2.7 Volcanics: minor andes i t i dbasa l t i c  flows 
(4.2.1.1) are found intercalated w i t h  the sediments a t  the base of the 
Hall Formation. 

4.2.3 Nelson Intrusives 

The Nelson intrusives include massive granite,  
granodiorite and d ior i te  batholithic facies ,  and quartz d ior i te  and d io r i t e  
s a t i l i t e ,  border, and dike facies (Mulligan, 1952). The only facies of the 
Nelson intrusives located on the property i s  a feldspar porphyritic phase. 
Late phase or  post Nelson intrusives include a rhyoli te porphyritic 
di ke-sill and quartz-feldspar-bioti t e  porphyritic dike facies.  

4.2.3.1 Feldspar porphryite: This intrusive contains 
porphyritic-glomeroporphyritic plagioclase feldspars s e t  in a f ine  grained 
d i o r i t i c  groundmass. The porphyries are commonly 1.0 - 2.0 cm in diameter 
and, in the case of the plagioclase, i s  a t  times glomeroporphyritic. The 
u n i t  also contains partly assimilated fragments of the host material, which 
range in diameter from 1.0 cm to 5.0 cm. 



4.2.4 Coryell Intrusives 

Two bioti  te-augi t e  monzoni t e  conoli ths occur on 
the property, (Figures 2 t o  5) both stocks being remarkably similar in 
both composition and texture. The westernmost stock displays a sharp 
northeasterly contact w i t h  the surrounding Hall Formation and has been 
suggested to represent a major f au l t  (Mulligan, 1951 ) .  However, no 
apparent contortion of the sedimentary units and t h e i r  apparent 
continuation on e i t he r  side of the stock f a i l  t o  indicate the presence of 
a major structural  break. 

The easternmost stock i s  unique in the f a c t  tha t  
i t  i s  transected by numerous f au l t s  which contain s ignif icant  lead-zinc- 
s i l v e r  mineralization. These f au l t s  continue into  the surrounding host 
units  b u t  terminate abruptly a t  the contact w i t h  a porphyritic quartz 
monzonite stock which actually intrudes some fau l t s  as a dike facies .  

Two un ique  porphyritic quartz monzonite stocks 
occur on the property, the westerly expression (Figures 2 t o  5) exposed 
over an area of approximately 1.0 km2, displays a d i s t i nc t  rus t  s ta in  
and a well developed quartz stockwork. The second expression i s  an 
e l l i p t i c a l  stock, covering approximately 6.0 km2, occuring 2 km west of 
the  town of Ymir (Figures 2 t o  5 ) .  These stocks have been previously 
correlated w i t h  the Nelson intrusives,  however Mull igan (1951 ) points 
O u t  t ha t  they vary from the typical Nelson granodiorite in  the proportion 
of potassic feldspar t o  plagioclase and i n  the ferromagnessian content. 

4.2.4.1 Biotite-Augite Monzonite: This intrusive 
contains large lamallae of b io t i t e  (up t o  1.0 cm in length and less  than 
0.5 mm in  thickness) which i n  hand specimen appear t o  have a random 
orientation.  T h i s  gives the rock a lacey pattern and they are believed to 
represent a complex se r ies  of shrinkage cracks (Mulligan, 1950). Pheno- 
crysts  of augite, measuring up to 5.0 mm in length, compose up to 20% of the 
u n i t  and with the b io t i t e ,  are s e t  in a f ine  ground mass of plagioclase la ths .  

4.2.4.2 Porphyritic Quartz Monzoni t e  (PQM) : This unit 
consists  of irregular masses of quartz and potassic feldspar and grades 
from a coarse potassic feldsparlporphyritic phase to a f ine  grained 
granodiorite phase. The phenocrysts are comnonly s ix  cm o r  more in length, 
the larger  of which are usually incompletely developed, containing f iner  
feldspar and quartz. The groundmass contains f ine  grained potassic- 
feldspar,  sphene, augite and b io t i t e  with quartz, the quartz occuring as 
s t r ingers  and blebs which appear to have been introduced a t  a l a t e r  stage. 
In outcrop the eastern expression appears as a moderately well jointed 
leucocratic stock, with intermittent  patches of rust s ta in  which concen- 
t r a t e s  a t  fractures and quartz s t r ingers .  The quartz s t r ingers  and fractures 
a re  commonly a l tered t o  2.0 t o  3.0 cm below surface. Pyrite i s  disseminated 
throughout the northern expression of the stock comprising up t o  2% of the 
unit.  The western expression i s  extensively rust stained and contains a 
well developed quartz stockwork and fracture  system. The oxide s ta in  i.s due 
t o  the breakdown of the ferromagnessians and the weathering of pyr i te .  



Both stocks are believed to represent a 
l a t e  acid stage of the Coryell. 

4.2.5 Post Coryell Intrusives 

Two main types of intrusive are grouped in this 
age bracket, a large breccia pipe located a t  the southwest corner of the 
central PQM stock and dike rocks of varying compositions. 

4.2.5.1 Breccia Pipe: This unit  consists  of large 
angular fragments (xenoliths) of PQM, hornfels, and possibly b io t i t e  
augite monzonite. The fragments are s e t  i n  a f ine  grained andesit ic 
matrix. In places the matrix was found to  contain varying amounts of pyr i te ,  
pyrrhoti t e ,  magneti t e  and trace amounts of scheel i t e  and molybdeni t e .  
Extensive pyrite,  pyrrhotite mineralization has given th i s  en t i re  unit a 
character is t ic  rust s ta in .  

4.2.5.2 Dikes: For simplicity 's  sake t h i s  group has been 
l e f t  unsubdivided into  lamprophyres and diabases although the i r  compositions 
vary widely. 

A detailed a l tera t ion mapping was not attempted during the 
1979 f i e ld  season, however several general features were noted. 

Alteration i s  primarily res t r ic ted  t o  the PQM stocks and 
i s  expressed as oxidation s ta ining,  chlor i t izat ion of ferromagnesian 
minerals, carbonitization of f ractures ,  greisen and f e l s i t i z a t i on .  

In the surrounding host units a l tera t ion i s  expressed as an 
overall rust staining (due to weathering of both primary and introduced 
py r i t e ) ,  epidote veining, and localized skarn. 

Rust staining,  in the eastern PQM stock, i s  expressed as 
patches and concentrations along fractures and quartz s t r ingers  where i t  has 
resulted from the d i rec t  weathering of sulphides to two cm below the 
surface. This seems to  be res t r ic ted t o  the northwestern expression of the 
stock. The western expression of the PQM displays an overall rust staining 
with similar concentrations of fractures and quartz s t r ingers .  

In b o t h  intrusives hornblende and b io t i t e  are a l tered t o  
ch lor i t e  which forms small lenses (approximately 2.0 nun in length). This 
a l t e ra t ion  i s  also res t r ic ted t o  the northeastern section of the eastern 
PQM stock. 

Carboni t izat ion of fractures containing pyrite and molybdeni t e  
mineralization was noted in the eastern PQM stock, a t  1320 S 375 W 
(Stewart e a s t  gr id  co-ordinates) along w i t h  a f e l s i t i z a t i on  of the PQM 
host along specific zones. 



S e r i c i t e  and completely saussur i t i zed  o l i goc lase  occurs a t  
900 S; 700 W (Stewart east  g r i d )  i n  the PQM stock and i s  associated w i t h  a 
th ree  meter (m) wide quar tz  vein. A breccia conta in ing abundant f i n e  
grained molybdenite occurs i n  contact  w i t h  t h i s  ve in (see Sect ion 4.5.3). 

Kao l i n i za t i on  o f  the west PQM stock occurs a t  g r i d  co- 
o rd ina tes  240s - 175W. 

4.4 St ruc ture  

The Stewart proper ty  l i e s  a t  the j u n c t i o n  o f  three l i n e a r  
features as def ined by G. Addie (1970). These features appear t o  be 
responsib le f o r  the in tense f a u l t i n g  found i n  the Free S i l v e r  area. The 
f a u l t i n g  cross cuts the b i o t i t e  aug i te  monzonite and the surrounding host 
ma te r i a l  and terminates abrupt ly  a t  the PQM contact.  This i n tens i ve  shearing 
appears t o  con t ro l  the  lead-z i  nc-si  l v e r  m ine ra l i za t i on  i n  the  area (see 
Sections 4.2.4 and 4.5.1). 

M c A l l i s t e r  (1950) suspects the  presence o f  a drag f o l d  a t  the 
eastern H a l l / E l i s e  (Rossland) contact  imnediate ly  south o f  the Eastern 
PQM stock. This  f o l d  i s  evidenced by the apparent r e p e t i t i o n  o f  u n i t s  and 
th icken ing  of the  volcanic formation i n  the southeastern p o r t i o n  o f  the  
proper ty .  This  f o l d  s t r u c t u r e  may be emphasized by a pushing apar t  o f  
u n i t s  by the PQM stock. 

The p o s s i b i l i t y  o f  a l a r g e  ove r th rus t  p l a t e  o f  the Y m i r  
Formation has already been discussed i n  Sect ion 4.2.2. 

L i t t l e  (1960) suggests the p o s s i b i l i t y  o f  a l a rge  sync l i na l  
s t r u c t u r e  w i t h  an a x i s  b i sec t i ng  the Ha l l  Formation. This  s t r u c t u r e  i s  
evidenced by the  r e p e t i t i o n  o f  vo lcanic u n i t s  on e i t h e r  s ide o f  the  
sedimentary u n i t s  and the s i m i l a r i t y  between the volcanic un i t s .  This 
s t r u c t u r e  would a lso  exp la in  the disappearance o f  the Ha l l  Formation 3.2 
km no r th  o f  Ha l l  Creek. 

J o i n t i n g  i s  extensive i n  the  Ha l l  Formation and moderate i n  
the  remaining u n i t s .  No obvious pa t te rn  was noted but  a general nor th  
south t rend was observed; l i k e l y  emphasized by the general f o l i a t i o d b e d d i n g  
trend. 

4.5 M ine ra l i za t i on  

4.5.1 Lead Zinc S i l v e r  

Pb Zn Ag m ine ra l i za t i on  was encountered a t  several 
l oca t i ons  on the property,  occuring as f a u l t  hosted f i ssure  veins, w i t h  
associated quartz-carbonate/carbonate gangue. 

Extensive workings e x i s t  on the Free S i l ve r ,  Ruby, 
and Royal crown grants, as open cuts,  and a d i t s .  A l i s t  o f  l o c a l i t i e s  i s  
presented i n  Table 3. 



Table 3: Pb-Zn-Ag Occurances: Free S i l v e r  Area 

Co-ordinates Comments 

Mayflower workings, sph, gal ( t r  Mo, sh) pY,Po: a d i t  
I r o n  capping? py, po: two a d i t s  
Sph, ga l :  a d i t  
Sph,gal:  p i t  
Sph, ga l :  p i t  
Sph, ga l :  p i t  

Sph, ga l :  ser ies  of p i t s  and small a d i t s  
Sph, ga l :  p i t  
Free S i l v e r  workings: sph, gal,  tr cpy, s i l v a n i t e :  adi  
Sph, ga l :  p i t  

' g r i d  references from Stewart East Gr id  

Most o f  the open cu ts  ( p i t s )  a re  loca ted on a major 
north-south t rending shear zone which d ips  steeply east.  The m ine ra l i za t i on  
occurs as several p a r a l l e l  f i s s u r e  veins a t t a i n i n g  a maximum thickness o f  
10 cm over distances o f  two meters. The shear can be t raced over a d is tance 
o f  100 m. 

The Free S i l v e r  a d i t  (31555 515E, Figure 9) was 
d r i f t e d  on a ser ies  o f  no r th  south t rending galena-sphaler i te  bearing 
shear zones which a t t a i n  a maximum thickness o f  greater  than 20 cm a t  the  
cent re  o f  the a d i t  and a minimum o f  10 cm a t  the  end o f  the  workings. 
S i l v a n i t e  was found i n  c a l c i t e  f i l l e d  vugs i n  an andes i t i c  host (occurs as 
a z e n o l i t h  i n  the aug i te  monzonite) and appears t o  be associated w i t h  t race  
amounts o f  cha lcopyr i te  and galena. 

The Mayflower/Blossom a d i t  (2715s 750E, Figure 8) 
occurs c lose t o  the  contact  o f  the b i o t i t e - a u g i t e  monzonite chono l i th .  It 
appears t o  have been d r i ven  i n  an attempt t o  i n t e r s e c t  a Pb-Zn f i s s u r e  vein 
loca ted a t  surface. No m ine ra l i za t i on  was found i n  place, however minera l ized 
dump mater ia l  was located and repor ts  i n d i c a t e  a s izeable amounts o f  Pb 
Zn Ag ore  was extracted.  (MMR, 1912, 1915, 1920, 1921, 1925, 1929, 1930). 
The a d i t  a l so  in te rsec ted  minor schee l i t e  bearing skarn zones and molyb- 
den i te  m ine ra l i za t i on  was found associated w i t h  a quartz,  carbonate vein 
t ransec t ing  a PQM f i nge r .  

The Trask workings (1560s 125E), which cons i s t  
o f  three a d i t s  ( a l l  o f  which are now caved), were dr iven on Pb Zn f i s s u r e  
veins loca ted along a major shear zone. The most extensive m ine ra l i za t i on  
observed was a t  the j unc t i on  o f  two shear zones where the ve in  a t t a i n s  a 
thickness o f  20 cm. 



Spha ler i te  was located i n  the  PQM stock a t  1700s 
450W where i t  occurs as f i s s u r e  veins fo l l ow ing  a f r a c t u r e  zone. 

Fau l t  hosted f i s s u r e  veins o f  spha ler i  t e  and 
galena a lso  occur inmediate ly  n o r t h  of the  breccia p ipe and have been 
exposed by several p i t s .  Other occurances on the proper ty  inc lude the 
(Boulder C i t y )  Clubine-Comstock a d i t  on Keystone Mountain, The T r i x i e v  
workings on A r l i ng ton  Mountain and on a peak d i r e c t l y  no r th  o f  and 
adjacent t o  Stewart Mountain. 

4.5.2 Tungsten 

Tungsten m ine ra l i za t i on  i s  p r i m a r i l y  r e s t r i c t e d  
t o  skarn zones however i t  does occur i n  some p i t s  on the  breccia p ipe 
(see Appendix I assay r e s u l t s  and Figure 3),  i n  a f a u l t  zone bordering the 
brecc ia  pipe, and i n  a quar tz  stockwork i n  the  Stewart west plug. 

The major occurance o f  schee l i t e  i s  i n  the Arrow 
Tungsten workings (Figure 6, Figure 5) where i t  i s  hosted i n  a band o f  
garnet-diopside skarn and has minor associated spha le r i t e  and molybdenite. 
The schee l i t e  occurs as f i n e  disseminations throughout the skarn and i n  
some f l a t  l y i n g  quar tz  carbonate veins, i n d i c a t i n g  the  p o s s i b i l i t y  t h a t  
some schee l i t e  was introduced a t  a l a t e r  date. The skarn i s  dominantly 
d iopside w i t h  l o c a l l y  abundant garnet and i s  hosted i n  a r g i l l i t e  and 
arg i l laceous q u a r t z i t e  (1% over 1.5 meters, B.C. M i n i s t e r  o f  Mines Report) .  

Minor schee l i t e  was located i n  some l o c a l i z e d  
impure garnet  skarn bands in te rsec ted  by the Mayflower workings (F igure 8). 

Scheel i te  was a lso  located i n  the quar tz  stock- 
work developed i n  the  Stewart west ~ l u q ,  alonq a shear zone a t  the  eastern 
brecc ia lhorn fe ls  contact  (L1360S - 1 0 5 6 ~ ) ,  i n - t h e  ma t r i x  mater ia l  o f  the 
brecc ia  p ipe  (Appendix I1 and Figure 3) and as coarse c r y s t a l s  i n  a b u l l  quar tz  
ve in (960s; 700W). 

4.5.3 Molybdenum 

Molybdenum mine ra l i za t i on  was found a t  the l oca t i ons  
l i s t e d  i n  Table 4. 



Table 4: Molybdenum Mine ra l i za t i on  Locat ions 

Locat ion M ine ra l i za t i on  

Stewart East Gr id  

975E Mo, Hem 
700W Mo, sh 
375W Mo 

800W Mo 
850W Mo 
900W Mo 
950W Mo 
950W Mo 
990W MQ 
350E Mo, Hem 

Stewart West Grid 

Mo 
Mo 
Mo 
MQ 
Mo 
Mo 

Mo, Sh 
Mo, Sh 

quartz  s t r i nge rs  
breccia 
quar tz  s t r i nge rs  and 
f r a c t u r e  coat ings 
quar tz  s t r i nge rs  
quar tz  s t r i nge rs  
quar tz  s t r i n g e r s  
quar tz  s t r i nge rs  
quar tz  s t r i nge rs  
quar tz  s t r i nge rs  
f r a c t u r e  coat ings 
and disseminations 
quar tz  s t r i n g e r  
assoc. w i t h  a  PQM dyke 
assoc. w i t h  quar tz  ve in 

quar tz  ve in 
quar tz  breccia 

quar tz  s t r i n g e r  
quar tz  s t r i n g e r  
quar tz  s t r i n g e r  
quar tz  s t r i n g e r  
quar tz  s t r i n g e r  
quar tz  s t r i n g e r  
quar tz  s t r i n g e r  
f r a c t u r e  coat ings & 
quar tz  s t r i nge rs  

Host - 

PQM/HFLS 
PQM 
PQM 

PQM 
PQM 
PQM 
PQM 
PQM 
PQM 
PQM 

P QM 
PQM 
HFLS 

HFLS 
PQM 

P QM 
PQM 
PQM 
PQM 
PQM 
PQM 
PQM 
HFLS 

Comments 

quar tz  stockwork and disseminations 
forms ma t r i x  w i t h  py. po, quar tz  and 
carbonate. Has associated carbonate 
along f rac tures .  
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quartz stockwork 
has associated carbonate along 
f rac tu res  
quar tz  stockwork 
coat ing along dyke margins 
found associated w i t h  quartz ve in x -cu t t i ng  
PQM dyke 
i n  quar tz  
found i n  Mayflower a d i t  

quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 
quar tz  stockwork 



I n  the Stewart east  stock m ine ra l i za t i on  i s  
r e s t r i c t e d  t o  the nor thern exposure and occurs as coat ings along the 
margins o f  quar tz  ve in le ts ,  forming a poor ly  developed quar tz  stockwork, 
and as coat ings along f r a c t u r e  surfaces. 

The most s i g n i f i c a n t  m ine ra l i za t i on  i s  located a t  
960s; 700W i n  a breccia conta in ing fragments o f  PQM and horn fe ls .  The 
molybdenum i s  f i n e  grained and occurs w i t h  quartz,  p y r i t e ,  p y r r h o t i  t e ,  
and scheel i  t e  i n  the ma t r i x  o f  the  breccia. 

Molybdenum i s  a lso  found as coat ings along the  
margins o f  ' f i n g e r s '  o f  PQM which i n t r u d e  the  surrounding host rocks, and 
as minor q u a n t i t i e s  i n  the Arrow Tungsten and Mayflower skarn zones, as 
w e l l  as a t  minor workings bordering the breccia pipe. 

I n  the Stewart west p lug  molybdenum i s  found i n  a 
qua r t z  stockwork and as f r a c t u r e  coat ings w i t h  associated schee l i t e  
m ine ra l i za t i on .  It was a lso  located i n  the  host ing hornfe ls ,  occuring 
along f rac tu re  surfaces, adjacent t o  the p lug.  

An occurance measuring 52 m X 21 m X 30 m was 
d r i l l e d  by Copperhorn Mining Ltd.  i n  1967 i n  the Quartz  Creek v i c i n i t y ,  
immediately west of the town o f  Y m i r .  No assay r e s u l t s  are ava i lab le .  

4.5.4 Py r i t e ;  P y r r h o t i t e  

P y r i t e  and p y r r h o t i t e  are found as s t r i n g e r s  a t  
several l oca t i ons  on the  proper ty .  I n  p a r t i c u l a r ,  they were found as an 
i r o n  capping a t  28203 175W (Stewart east)  and i n  a t rench a t  2760s 
1300E (Stewart eas t ) .  They are a lso  found i n  concentrat ion i n  most 
Pb Zn Ag f i s s u r e  veins and i n  the breccia p ipe as disseminations and 
fragments. 

I n  the nor thern exposures o f  the eastern PQM 
p y r i t e  i s  found evenly d i s t r i b u t e d  (forming approximately 2% o f  the 
t o t a l  u n i t  composit ion) and appears t o  concentrate w i t h  the molybdenum 
minera l i za t ion .  

The c h a r a c t e r i s t i c  r u s t  s t a i n  o f  the Ha l l  Formation 
i s  caused by an even disseminat ion o f  p y r i t e  throughout most o f  the un i t s ,  
i n  p a r t i c u l a r  the  a r g i l l i t e .  Both p y r i t e  and p y r r h o t i t e  are present i n  the 
E l i s e  (Rossland) vo lcanics and are bel ieved t o  have been int roduced i n t o  
the u n i t s  (Mul l igan, 1951). 



4.6 Discussion 

I n  general, the  observat ions made i n  t h i s  repo r t  agree w i t h  
those o f  previous authors i n  a l l  but  two respects, the  d i v i s i o n  of the  
volcanic ser ies  i n t o  the E l i s e  (Rossland) group and the Beaver Mountain 
group, and the  i n t r u s i v e  age r e l a t i o n s  between the  p o r p h y r i t i c  quar tz  
monzonite stocks and the  Nelson In t rus i ves .  

The d i v i s i o n  o f  the E l i s e  (Rossland) and Beaver Mountain 
volcanics was o r i g i n a l l y  made by McConnell and Brock (1904) and supported 
by D a l l y  ( I g l Z ) ,  M c A l l i s t e r  (1950) and Mul l igan (1951 ). Drysdale (1915), 
Walker (1934) and L i t t l e  (1960) however i nd i ca ted  t h a t  no d i v i s i o n  ex i s ted  
between the two groups, s t a t i n g  t h a t  the  s i m i l a r i t y  between the  u n i t s  
i nd i ca ted  t h a t  they were contemporaneous. L i t t l e  (1960) f u r t h e r  s ta ted  
t h a t  a sync1 i n a l  s t ruc tu re  was responsib le f o r  t h i s o r e p e t i t i o n  of un i t s ,  
the  a x i s  o f  which b i sec ts  the Ha l l  Formation a t  N20 W. This s t r u c t u r e  i s  
f u r the r  evidenced by t h e  disappearance o f  the  H a l l  Formation th ree  km 
nor th  of Ha l l  Creek and by Frebolds (1958) discovery of contemporaneous 
amnonites a t  l o c a l i t i e s  i n  the  A r l i n g t o n  mine (southwest o f  Keystone 
Mountain) which are i d e n t i c a l  t o  those loca ted by M c A l l i s t e r  on the highway 
between Bar re t  and Ha l l  Creeks. 

The p o r p h y r i t i c  quar tz  monzonite i n t r u s i v e s  have been 
i d e n t i f i e d  as Nelson by Drysdale ( l g l s ) ,  Walker ( l934) ,  and M c A l l i s t e r  
(1950). Mu l l igan (1951) however po in t s  o u t  t h a t  the  composit ion i s  unique. 

"Powders from a number o f  l a r g e  p ink phenocrysts examined 
i n  o i l s  are a l l  potassic  fe ldspar .  They a l so  g ive  st rong 
potassium ind i ca t i ons  spectroscopical ly .  A l a r g e  
phenocryst o f  a t y p i c a l  Nelson g ranod io r i t e  showed no 
potassium l i n e s  ..... I n  view o f  i t s  unique c h a r a c t e r i s t i c s  
and s p a t i a l  r e l a t i o n s h i p  t o  the monzonite bodies, i t  seems 
best t o  leave the  o r i g i n  and age o f  t h i s  body undecided." 

(Mul l igan, 1951 ) pp. 155 - 156). 

It was a lso  noted t h a t  the Stewart east  PQM stock crosscut 
Pb-Zn minera l i zed f a u l t  zones t ransec t ing  the hos t ing  u n i t s  and the  
eastern b i o t i t e  aug i te  monzonite, a c t u a l l y  i n t r u d i n g  some f a u l t s  as dikes. 
This  together  w i t h  the  f a c t  t h a t  a s i m i l a r  stock occuring t o  the  west 
c a r r i e s  no Pb-Zn minera l ized f a u l t  zones ind ica tes  t h a t  the PQM stocks 
are pos t  b i o t i t e  aug i te  monzoni t e  (perhaps represent ing a l a t e  a c i d  phase 
of the Corye l l )  and t h a t  the Pb Zn m ine ra l i za t i on  introduced i n t o  the  
f a u l t  zones may be d i r e c t l y  r e l a t e d  t o  the PQM. 



5. Geochemistry 

5.1 Methodoloqv: S i l t s  

The drainage pa t te rn  from the Stewart proper ty  was sampled 
a t  43 l oca t i ons  by stream s i l t  sampling. An approximately two l i t r e  
sample o f  stream s i l t  was analysed f o r  Cu, Zn, Ag, Mo and F and a f i v e  
gram panned concentrate analysed f o r  Sn and W. 

5.2 Methodology: S o i l s  

B s o i l  geochemical samples were taken over both e x i s t i n g  
g r i d s  a t  100 m e t h  i n t e r v a l s  along g r i d  l i n e s  120 meters apart .  A t o t a l  
o f  1009 samples were taken from the Stewart east (392) and Stewart west 
(1 17) g r ids .  The spacing o f  the samples was s u f f i c i e n t l y  dense t o  ensure 
a s a t i s f a c t o r y  representat ion o f  the  geochemical environment present. 

A l l  samples were dr ied,  packaged and sent t o  Chemex Labs 
of Calgary f o r  Cu, Ag, Zn, W and Mo ana lys is .  

S t a t i s t i c a l  t reatment o f  the data u t i l i z i n g  a computer 
process was completed and background, t h i r d ,  second, and f i r s t  rank 
anomalous values determined. The method o f  determinat ion i s  discussed 
i n  d e t a i l  i n  Appendix 11. 

Contoured geochemical maps appear as Figures 9 t o  16, a t  
a 1 :SO00 scale, f o r  molybdenum, tungsten, z inc  and copper respec t i ve l y  
f o r  bo th  g r i ds .  

5.3 Geochemical Results: S i l t s  

Sample l oca t i ons  are  p l o t t e d  on Map l b  and the corresponding 
r e s u l t s  are l i s t e d  i n  Appendix I. 

Anomalous values are  shown i n  Table 7 w i t h  explanat ions as 
t o  t h e i r  source. 

The anomalous values obtained d ra in ing  the southwest corner 
of the  proper ty  should be inves t iga ted  f u r t h e r .  

5.4 Geochemical Results: S o i l s  

5.4.1 Molybdenum 

On the  Stewart eas t  g r i d  two anomalous zones 
were i nd i ca ted  by the s o i l  geochemical r e s u l t s ,  the most extensive o f  
which centres over the breccia zone. A h igh  o f  61 ppm was detected a t  
1800s; 1600W, however no v i s i b l e  m ine ra l i za t i on  was located on surface. 
A value o f  26 ppm corresponds w i t h  a h igh o f  140 ppm W a t  an a d i t  where 
v i s i b l e  MoS2 and W03 was located (1080). This  anomaly e f f e c t i v e l y  
closes a Mo anomaly detected by Quintana L im i ted  i n  1970 (B.C. Assessment 
F i l e  2301). 



Table 5: Anomalous S i l t  Sample Results & Explanations 

Anomalous Values 
Sample ( P P ~  

# Drainage Zn Ag Mo W Sn F  Explanat ion 

1  Stewart east  PQM/breccia content 

5  NE p roper ty  l i m i t .  Stewart 13 
6  Lower Stewart Creek 660 
8 Quar tz  creek 

9 Quar tz  creek 

10 Quar tz  creek 

12 Quartz  creek 

13 Quar tz  creek 

14 Quartz  creek 

15 Azamera claims 
16 Stewart Creek 
17 A r l  i ng ton  east  slopw 
18 Keystone west slope 
19 Keystone cen t ra l  slope 
23 Keystone east slope 

24 A r l i n g t o n  west slope 
31 Stewart west PQM 

33 Stewart west PQM 

39 NE p roper ty  l i m i t  
41 Breccia Stewart east  
42 Free S i l v e r  west slope 
4  3  Free S i l v e r  southwest slope 

1520 Mo W geochemanomalies over breccia 
and no r th  PQM. 

Union carb ide W s o i l  geochem anomaly. 
Drainage from Arrow Tungsten workings. 
S o i l  geochem anomaly & v i s  m ine ra l i za t i on  

n o r t h  PQM. 
S o i l  geochem anomaly & v i s  m ine ra l i za t i on  

no r th  PQM. 
S o i l  geochem anomaly & v i s  m ine ra l i za t i on  

no r th  PQM. 
So i l  geochem anomaly & v i s  m ine ra l i za t i on  

no r th  PQM. 
3640 S o i l  geochem anomaly & v i s  m ine ra l i za t i on  

no r th  PQM. 
So i l  geochem anomaly & v i s  m ine ra l i za t i on  

no r th  PQM. 
Soi 1  geochem anomaly sect ion. 
Showing above Stewart Creek F a l l s .  
No explanat ion. 
No explanat ion. 
No explanat ion. 

2340 No explanat ion f o r  Mo, W. Boulder Grey 
workings. 

5  No explanat ion. 
1520 No explanat ion f o r  Ag; v i s i b l e  

m ine ra l i za t i on  i n  PQM 
No explanat ion f o r  Ag; v i s i b l e  

m ine ra l i za t i on  i n  PQM. 
No explanat ion. 
Soi 1  geochem. 
PQM. 
Workings and s o i l  geochem. 

1 For Sarnple Locat ion See Figure 3 



The second anomalous zone centres over the  
northwest PQM/host contact  where a h igh o f  99 ppm Mo was detected a t  the 
s h a f t  l o c a t i o n  (contamination from the dump i s  suspected). The anomalous 
values form a U shape open t o  the east, and w i t h i n  the anomalous zone 
spo t t y  h igh values occur a t :  

Locat ion ppm Mo 

A l l  o f  these highs occur t o  the  nor th  and 
topograph ica l l y  lower than the m ine ra l i za t i on  located i n  a poor ly  
developed quar tz  stock work (see Sect ion 4.2.4.2) samples taken near the  
v i s i b l e  m ine ra l i za t i on  showed no anomalous values. A possib le explanat ion 
fo r  these r e s u l t s  i s  the l ack  o f  developed s o i l  and extensive outcrop i n  
the  immediate v i c i n i t y  o f  the minera l i za t ion .  Possibly the drainage 
from these showings resu l ted  i n  the entrapping o f  anomalous Mo between 
r idges  topograph ica l l y  lower. I t  i s  i n t e r e s t i n g  t o  note t h a t  the above 
h igh  values do l i e  i n  topographic depressions between r idges. 

These two anomalous zones cover areas o f  
approximately 900 m X 700 m and 500 m X 700 m respect ive ly .  

Small i s o l a t e d  anomalous values appear t o  r i n g  
the  PQM stock w i t h  s i g n i f i c a n t  vales occuring a t  8405; 700E (54 ppm) and 
28805; 1600E (64 ppm). The former value i s  explained by i t s  p o s i t i o n  
d i r e c t l y  below a (MoS ) minera l ized expression o f  the PQM stock, however 
there  i s  no explanat ign fo r  the l a t t e r  value. 

On the Stewart west g r i d  an approximately 600 m 
X 400 m anomalous zone open t o  the no r th  centres over the PQM p lug  
a t t a i n i n g  a h igh value o f  71 ppm a t  OtOOS 100E. The anomaly corresponds 
w i t h  v i s i b l e  m ine ra l i za t i on  found w i t h i n  the plug. 

5.4.2 Tungsten 

Only one s i g n i f i c a n t  tungsten anomaly was 
detected on the Stewart east  g r i d ,  and i t  corresponds almost exac t l y  
w i t h  the Mo anomaly centered over the breccia pipe. Both the  tungsten 
and molybdenum anomalies o u t l i n e  the  l i m i t s  o f  the  breccia pipe. I so la ted  
highs a t  2640s; 700E (1750 ppm) and 4605; 700W (52 ppm) can be explained 
by contamination from the Mayflower and sha f t  dumps respect ive ly .  A 
h igh  value o f  52 ppm occurs a t  28805; 1600E corresponding w i t h  a molybdenum 
h igh  o f  64 ppm. There i s  no explanat ion f o r  e i t h e r  value. 



On the Stewart west g r i d  some s l i g h t l y  anomalous 
values occur downslope from the PQM plug. 

5.4.3 Z inc 

Anomalous z inc values appear t o  be re ta ined i n  
the regions per ipheral  t o  the PQM i n t r u s i v e s  on both the  Stewart east  
and west g r ids .  Expected h igh values were obtained over and adjacent t o  
known Pb Zn Ag occurances and workings, however the geochemical halo 
over the r i d g e  located a t  the southern extension o f  the Stewart east  
g r i d  appears too extensive t o  be explained by the known m ine ra l i za t i on  
and should be inves t iga ted  f u r t h e r .  I s o l a t e d  h igh values (g reater  than 
600 ppm) were detected over two areas, a t  960s; 300E curv ing t o  240s; 
700E and from 26405; 1400E t o  3000s; 1500E. The l a t t e r  anomaly encompasses 
t h e  molybdenum/tungsten h igh  value a t  28805; 1600E. There i s  no explanat ion 
f o r  e i t h e r  geochemical anomaly. 

5.4.4 Copper 

Although the copper values were contoured, no 
r e a l  anomalous areas were detected from the survey. The only  observat ion 
made from the  data i s  t h a t  the PQM i n t r u s i v e s  have c h a r a c t e r i s t i c a l l y  
low values. 

5.4.5 S i  1 ver 

Data fo r  the s i l v e r  analys is  was low ( less  than 
0.2 ppm) and so no contour map was prepared. Some s l i g h t l y  anomalous 
values were obtained i n  areas per iphera l  t o  the PQM i n t r u s i v e s  c o r r e l a t i n g  
we l l  w i t h  the  Zn anomalous zones. 



6. Geophysics 

I n  J u l y  and August o f  1979 a t o t a l  f i e l d  magnetometer survey, 
u t i l i z i n g  a Sc in t rex  MP-2 magnetometer, was conducted over the two g r i d s  
i n  o rder  t o  f u r t h e r  de l ineate  geological  contacts and t o  detect  a poss ib le  
p y r i t e ,  p y r r h o t i t e  bearing skarn zone s i m i l a r  t o  the Arrow Tungsten formation 
(see Sect ion 4.2.2.6). As a fol lowup on known and possib le Pb-Zn-Ag ( p y r i t e ,  
p y r r h o t i  t e )  occurances, and on combined geochemical r e s u l t s ,  a shootback EM 
survey on s p e c i f i c  l i n e s  ( u t i l i z i n g  a crone EM u n i t )  was i n s t i t u t e d  t o  
determine extensions o fm ine ra l i za t i on  t o  depth o r  the  presence o f  as of 
y e t  undetected minera l i za t ion .  

6.1 Magnetometer 

A t o t a l  o f  4032 readings were taken a t  12.5 meter separat ion. 
An exce l l en t  c o r r e l a t i o n  was made between the geology and magnetic 
expression (see Figures 17 & 18). The volcanic and sedimentary u n i t s  gave 
an i r r a t i c  response ranging over 7200 and the sedimentary u n i t s  g i v i n g  
genera l l y  h igher  responses. This i s  l i k e l y  due t o  the h igher  p y r r h o t i t e  
content of the  sedimentary un i t s .  

The p o r p h y r i t i c  quar tz  monzonite i s  expressed as a broad 
magnetic low, l i k e l y  due t o  the  low maf ic  content and absence o f  p y r r h o t i t e  
m ine ra l i za t i on .  The b i o t i t e - a u g i t e  monzonite gives more i r r a t i c  responses, 
and t h i s  i s  l i k e l y  due t o  the h igher  p ropor t ion  o f  maf ic  minerals and the  
presence o f  some accessory magnetite i n  the groundmass. The genera l l y  
h igher  background response and i s o l a t e d  highs ovserved over the  breccia 
p ipe  can be explained by the ove ra l l  d i s t r i b u t i o n  o f  p y r r h o t i  t e  and 
magnetite m ine ra l i za t i on  i n  the ma t r i x  and concentrat ion o f  these minerals 
a t  some l o c a l i t i e s  (See Table 6 f o r  response/unit  comparison). 

6.2 Crone EM (Hor izonta l  Loop) 

Hor izonta l  shootback was performed over se lected l i n e s  as 
a fo l lowup on previous surveys. Co i l  separat ion was 100 meters, and 
inphase readings were taken a t  25 meter i n t e r v a l s ,  using a hor izonta l  
t r ansmi t te r  mode. The frequencies used were 5010 Hz and 1830 Hz and 
readings were p l o t t e d  i n  the form o f  stacked p r o f i l e s  (F igure 19). 

Results obtained were discouraging i n d i c a t i n g  t h a t  the 
m ine ra l i za t i on  observed i s  i s o l a t e d  o r  too  minor t o  be o f  any s i g n i f i c a n t  
economic i n t e r e s t .  However i t  should be noted t h a t  i f  the  p y r i t e  and 
p y r r h o t i t e  content i s  low then response over these occurances could be 
minor o r  non-existant. Also the geochemical responses i n d i c a t e  the 
p o s s i b i l i t y  of Pb-Zn occurances away from those exposed a t  surface by p i t s .  
Therefore even though the r e s u l t s  o f  the survey are negative, the  area 
s t i  11 warrants fu r ther  i nves t i ga t i on .  



Table 6: Summary o f  Magnetic Response 

U n i t  Magnetometer Readings ( ) 
Response Range 

Comments 

Volcanics and 18,800 - 9600 9600 
Sediments 

Porphry t ic  Quartz 13,400 - 12,600 800 
Monzoni t e  

B i o t i t e  Augi te 14,600 - 13,000 1,200 
Monzoni t e  

Breccia Pipe 15,800 - 10,200 5,600 

Charac te r i s t i c  i r r a t i c  response 
t o  these un i t s .  The sedimentary 
u n i t s  appear t o  g ive  s l i g h t l y  
h igher  readings which i s  l i k e l y  
due t o  t h e i r  genera l l y  h igher  
p y r i t e / p y r r h o t i  t e  content.  

This u n i t  i s  expressed as a broad 
magnetic low. 

The more e r r a t i c  behavior o f  t h i s  
stock may be explained by the 
h igher  p ropor t ion  of maf ic  minerals 
and the presence o f  some accessory 
magnetite i n  the groundmass. 

The general ly  h igher  background 
values and i s o l a t e d  highs can be 
explained by the ove ra l l  
d i s t r i b u t i o n  o f  po, and mag i n  the  
groundmass and concentrat ion o f  
these minerals a t  some l o c a l i t i e s .  



7. Conclusions 

Conclusions reached on t h e  bas i s  o f  work completed on t h e  Stewart 
c l a ims  can be summarized as fo l lows:  

1 )  The Stewart  c la ims cover a  conformable sequence o f  vo l can i c  and 
sedimentary rocks which are  b isec ted  by a  major  s y n c l i n a l  s t r u c t u r e .  
These a r e  i n  t u r n ,  i n t r u d e d  by f o u r  phases wh ich  a r e  f rom o l d e s t  t o  youngest, 
a  f e l d s p a r  porphyry (Nelson), a  r h y o l i t e  porphyry,  a  b i o t i t e  a u g i t e  
monzonite and a  p o r p h y r i t i c  qua r t z  monzonite. 

2 )  I n t r u s i v e  r e l a t i o n s h i p s  i n d i c a t e  t h a t  t h e  PQM u n i t  i s  pos t  Corye l l  i n  
age r a t h e r  than Nelson as p rev ious l y  suspected. 

3) That  t h e  PQM may be respons ib le  f o r  t h e  Pb-Zn m i n e r a l i z a t i o n  encountered 
on t h e  proper ty .  

4 )  The Pb-Zn-Ag m i n e r a l i z a t i o n  occurs as narrow f i s s u r e  veins c o n t r o l l e d  
by  major  s t r u c t u r a l  breaks and are, a t  t h i s  t ime,  o f  no economic s i g n i f i c a n c e .  

5 )  The molybdenum m i n e r a l i z a t i o n  i s  p r i m a r i l y  r e s t r i c t e d  t o  t h e  two 
expressions o f  PQM and t h a t  i t  occurs as e i t h e r  d isseminat ions,  coat ings  
a long margins o f  qua r t z  ve in le t s ,  and/or as coa t i ngs  a long f r a c t u r e  sur faces .  

6) The tungsten m i n e r a l i z a t i o n  occurs p r i m a r i l y  i n  skarn zones proximal 
t o  t h e  eas tern  PQM stock. 

7) A l t e r a t i o n  i nc ludes  ex tens ive  a l t e r a t i o n  and weak g r i e s e n i s a t i o n  
k a o l i n i z a t i o n ,  c h l o r i t i z a t i o n  o f  ferromagnesian minera ls ,  and c a r b o n i t i z a t i o n .  
Rust s t a i n i n g  was found i n  most u n i t s  w h i l e  t h e  remain ing a l t e r a t i o n  
c h a r a c t e r i s t i c s  were observed o n l y  i n  t h e  PQM stocks.  

8) That  a  molybdenite, s c h e e l i t e  bear ing  q u a r t z  stockwork i s  p resent  i n  
t h e  western PQM stock.  

9 )  S i l t  sampling i n d i c a t e s  t h e  v i c i n i t i e s  of Keystone and A r l i n g t o n  
Mountains wor th  f u r t h e r  i n v e s t i g a t i o n .  

10) The magnetometer survey d i s p l a y  an excel  l e n t  c o r r e l a t i o n  w i t h  t h e  
geo log i ca l  i n t e r p r e t a t i o n .  

11) The Crone EM shootback survey r e s u l t s  d i d  n o t  i n d i c a t e  an ex tens ion  
o f  known m i n e r a l i z a t i o n  t o  depth o r  i n d i c a t e  any new zones o f  i n t e r e s t .  

12) From t h e  above observat ions i t  i s  recommended t h a t  t h e  p rope r t y  be 
r e t a i n e d  f o r  f u r t h e r  eva lua t i on  by a  d e t a i l e d  a l t e r a t i o n  mapping and 
f r a c t u r e  d e n s i t y  study. 
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Geochemical Procedures and Results 



Geochemical Procedures and Results 

S i l t  Sampl i n g  

43 two l i t r e  samples o f  stream s i l t  were taken a t  var ious 
l o c a t i o n s  on the proper ty  (F igure l b )  and were sieved t o  -80 mesh. 
These samples were then halved and one p o r t i o n  analysed f o r  Mo, F, Zn, 
Ag, (Cu). The second p o r t i o n  was then panned t o  a 5 gram concentrate 
and analysed f o r  Zn and W.  Results f o r  the survey appear i n  Sect ion I. 

S o i l  Sampling 

1009 B s o i l  samples were taken over f i x e d  g r i d  systems a t  a 
sample dens i ty  o) 100 m by 120 m. These samples were packaged, dr ied,  and 
sent t o  Chemex Labs o f  Calgary f o r  Mo, W ,  Cu, Zn, Ag ana lys is  by atomic 
absorpt ion methods. Results o f  the survey appear i n  Sect ion 11. 

Cumulative frequency p l o t s  o f  the survey data appear as Figures 
21 t o  28. Contour i n t e r v a l s  were determined by us ing the  fo l l ow ing  
formulae: 

Background 
T h i r d  order  anomaly x t S 
Second order  anomaly 2 t 2S 
F i r s t  order  anomaly >i t 3s 

Resul ts  from each g r i d  were t rea ted  as separate populat ions and 
a s t r a i g h t  l i n e  r e l a t i o n  was estimated from the  cumulative frequency p lo t s .  
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3 t O O W  33 105 .:: 0 . 2 1.5 

MEMBER 
CANADIAN TESTING 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 036-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T6E 4M9 
TELEPHONE (403) 465-9677 TELEX 037-41596 

CERTIFICATE OF  ANALYSIS - 
MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 
SHELL CANADA RESOURCES LTD. JULY 19 19; 
GENERAL DELIVERY PROJECT NO. 

.' "1 
NELSON H C 8 1 6 - 1 - 6 8 2  

GEOCHEMICAL ANALYSES 

-. 

T' 

Y E M Q E R  
C A N A D I A N  TESTING 
ASSOCIATION Ceflified by . . . . . . . . . . 



CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVlES ROAD, EDMONTON. CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL ' GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA RESOURCES LTD. 
GENERAL DELIVERY 
NELSON H.C. 

DATE 
JULY 19 197 

PROJECT NO. 
816-1-682 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

C. 
GEOCHEMICAL ANALYSES 

U A C C  1 r1c 

,?' 
SAMPLE W 
NUMBER 



CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 
TELEPHONE (403) 2769627 TELEX 038-25541 

EDMONTON 6112 DAVlES ROAD, EDMONTON, CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

+ DATE 
SHELL CANADA KESUURCES LTD. JULY 1 9  1 9  
GENERAL DELIVERY PROJECT NO. 
NELSON H.C. 816-1-682 

GEOCHEMICAL ANALYSES 

SAMPLE W 

- 

6tOOE 3  
7 t 0 0 E  2 
8 t 0 0 E  1 
9 t 0 0 E  1 

. 1 0 t r n F  A 

J 1 t O O W  1 3  
2toow 2  
3tOOW 1 
4tOOW 1 

- L ~ . O Q W  - 1 

4 t 8 0 S  OtOOE 2  
1 t 0 0 E  3 
2 t 0 0 E  1 2  
3 t 0 0 E  4  

4 M O E  -, - 
5 t 0 0 E  2  
6 t 0 0 E  2 
7 t 0 0 E  2  
8 t 0 0 E  1 

A Q f  - 
..I 

1 0 t 0 0 E  4 
, 1tOOW 1 

2toow 1 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA NESOURCES L T D .  
GENERAL DELIVERY 
NELSON H.C.  

GEOCHEMICAL ANALYSES 

DATE 
JULY 19 197 

PROJECT NO. 
816-1-682 

I 

CANADIAN TESTING 
ASSOCIATION Certified by .................; 



CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

CHEMEX TELEPHONE (403) 276-9627 TELEX 036-25541 
EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4MS 

TELEPHONE (403) 465-9677 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

. MINERAL . GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 
SHELL CANADA RESOURCES LTD. JULY 26 1979 

PROJECT NO. 
YMIR 3991h PROJECT 816-1-718 

GEOCHEMICAL ANALYSES 
p&(;F. 1 flF 7 

SAMPLE CU AN AG MO 
NUMBER F' F' M F'F'M F'PM F'PM 

720s 500W 39 180 .::: 0 . 2 2 1 
400W 3 7 150 .::: 0 . 2 21  
300W 29 100 -::: 0 . 2 11 

a w  44 ?TO r'0.3 34 
. 100W 4 3 140 <:o ,2 4.0 
. DtOOE 52 210 (0.2 6.0 
, 100E 70 145 .::I 0 , 2 11 

200E 6 5 680 0.8 11 
OOE 1 1  - 6 0 2 5 9  4.5 

,400E 40 205 .<: 0 . 2 7 
/500E 48 180 0.3 4 
,600E 19 155 .::I 0 . 2 4 
700E 60 270 0.5 16 
800E 33 ?on .:yo . 3 . 7 
,900E 27 170 s:: 0 . 2 3 
S'OOOE 4 6 135 0 .5  5 
840s 500W 23 7 5 1.0 5 
400W 29 125 .::: 0 . 2 13 
300W 39 7C a, 7 1 1  
200W. 50 260 .:O. 2 36 

, 10OW 30 160 .::I 0 2 6 
,. OtOOE 2 9 145 c:0,2 3 
-*L840S lOOE 41 205 0.5 9 
2 o F  54 41-0.5 L 

-2OO.F WL-1.0 C . ?  Ell - 7  

, 800E 50 235 .::o . 2 8 
,900E 43 100 .<:I). 2 5 
,1000E 35 115 .<o, 2 5 
.1100E 60 200 <:O .2  18 

3 8 -  fi 14----40.2 z s v  

1300E 4 9 180 .<: 0 , 2 3 
.1400E 36 105 .: 0 , 2 2 
; 1500E 4 2 125 .<o + 2 3 
,' 1600E 52 120 .::: 0 . 2 3 .. - - a "  - 

I I V  J V V  x.U . i J 

:1 800E 4 6 80 <:: 0 . 2 ,& q 



E CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

. MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANAlfA f(L'S0IJRCES 1. TD. DATE 
JULY 26 1979 

Y M I R  3Y9 l t i  P R O J E C T  
PROJECT N 

%16-1-718 
GEOCHEMICAL ANALYSES 

FAGE: 2 OF  7 
5 . .  CU u no 
NUMBER F' F' M F' P M F'F'H FPM 

/ ~ 8 4 0 ~  1900E 7 0 160 .::: 0 . 2 1 .O 
L960S ,500W 6 5 210 <::O . 2 5 
400W 19 75 .::I) . 2 5 

J10OW 4 5 205 ~ " 0  .2  8 
L1080S O t O O  4 7 240 ~10.  2 5 
1 OOE 4 2 260 <:o .2  4 
200E .-. 50 - 3 9 0  LO, 3 A 

300E 6 1  325 <:o .2  4 
400E 4 3  230 (0.2 3 
500E 5 7 245 10 



& CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD. EDMONTON, CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS ' VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 
S H E L L  CANADA I.;'E:?C)LIRCES L I'D. JULY 26 1979 

PROJECT N 

. . Y M I R  JYYlli F'RDJECT %16-1-718 
GEOCHEMICAL A N A L Y S E S  



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T8E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS - VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 
S H E L L  C A N A I l A  REEiOLJRCES LTTI.  J U L Y  26 1979 

Y M I R  3991k F'F<OJECT v16-1-718 
G E O C H E H l C A L  A N A L Y S E S  

P A G E  : 4 O F  7 
SAMF'LE C U A N  A G MO 
NUMBER F' F' H F' F' M F'F'M F'PM 

- NOTSAMPLE , NC S ~ I I P L E  
NB' S A M P L E  ' N d  S A M P L E  

1 
. .::; 0 , 2 

-LO, 3 3 
.:: 0 . 2 1 
.;:o , 2 2 
.;:: 0 , 2 1 
-::: 0 , 2 1 

-. ~ - 

300W 5 4 155 .:: 0 . 2 1 
2 0 0 U  95 115 .:: 0 , 3 2 
1 OOW 90 150 10.2 6 
O t O O  52 155 .::O , 2 2 

' L l 3 2 0 S  l O O E  2 7 210 (0.2 2 
.ZOO€ 27 190 (0.2 2 

~ - ~- 

1 OOOE 30 175 .::o 2 5 
l l O O E  48 110 .<Yo 2 13 

. 1 2 0 0 E  50 135 q:: 0 . 2 5 
4 3 1 0 . L -  .:yo 3 - L a w  4 

l 4 O O E  26 300 .::: 0 . 2 3 
1 5 0 0 E  30 140 (0.2 4 
1 SOOE 19 190 c:: 0 , 2 2 
1 7 0 0 E  70 110 .:, 0 , 2 4 

- - U O L .  --43 9 
<:a. ? - 

1 9 0 0 E  55 150 G:: 0 . 2 3 
5 4 0 s  1 4 0 0 E  16 215 ~ : : 0  . 2 --F- 



& CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD. EDMONTON. CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ' ENVIRONMENTAL ANALYSIS 

SHELL CANADA RESOURCES L.1'I:I. DATE JULY 26 1979 

Y M I R  3 Y 7 1 K  PROJECT N%16-1-718 
GEOCHEhICAL ANALYSES 

PAGE : 5 O F  7 
SAHF'LE CU AN AG MO 
NUHBER F' F' M F'F'H F'PH F'F'M 



CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 
TELEPHONE (403) 275-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD. EDMONTON, CANADA TEE 4M9 
TELEPHONE (403) 4659877 TELEX 037-41596 

- CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SI-IELL CANAI:ICI I.\ESOL.II?CES L rL1 DATE JULY 26 1975 

Y M I K  3Y9lk PROJECT PROJECT N0816-1-718 
GEOCHEMICAL ANALYSES 

PAGE: 6 OF  7 
P ,  # - 
w L. n0 I IU 

NUMBER p p ~  F'F'k F'F'M F'PM 
~~ ~ ~ ~ ~- -- -~p~ ~ 

, L1800S 30OE 1 8 345 .::: 0 . 2 2 
400E 13 195 .::: 0 , 2 1 
500E 30 780 .::: 0 . 2 5 
500E 10 285 .::: 0 , 2 2 

--?ME 7 
I a y e - ;  ".. u . L 1 

800E 2 4 S 0 .::I 0 , 2 1 
90OE 13 95 r0 .2  1 
1000E 15 105 .::: 0 , 2 1 
l l0OE 18 90 .::: 0 . 2 1 

- - p ~ ~ C C - ~ C 8 8 - - - - - -  - - J rD. 2 1 
1300E 34 S 0 .::I 0 , 2 1 
1400E 3 7 .  60 i 0 .  2 4 
1 50QE 19 170 .::: 0 . 2 1 
1600E 17 SO (0.2 2 ~~~ , +-1)5---~-. .. u . i 1 0  - 
1800E 11 85 .:: 0 2 4 
1900E 9 50 (0.2 3 

/L?lbOS 1300W 80 90 .::O . 2 14 
A.200W 40 85 (0.2 14 

1 1 4 w  39 ----------- 80 * "  ... Y .L 0 

'1000W 25 110 .:; 0 . 2 11 
'YOOW 36 195 .::I 0 2 14 
1 8 0 0 ~  30 190 .::I 0 2 6 
,700W 8 5 5 .::yo , 2 1 

- 6 0 0 ~  7 70--- 6..U . L 1 
,500W 11 125 .;:: 0 . 2 1 
,400W 26 120 .::o, 2 4 
/300W 15 100 r:o. 2 4 
.. 200W 14 80 .;:: 0 . 2 

~.. -. 
1 

----I08 M i-6-- a3 .... u . L A 
/ o t o o  12 7 0 .::: 0 , 2 - 1 

3991K L2280S 1300W 30 125 .::: 0 . 2 7 
L2280S 1200W 3 4 9 0 .;:o 0, 14 
llO0W 22 80 .::: 0 , 2 4 

1 - 6 0 0 t t  17 85---- -- .::. V , 2 4 
900W 12 55 .:: 0 , 2 3 
SOOW 17 85 ~ 0 . 2  11 
700W 14 145 .:;o . 2 7 

I 
M E M B E R  
CANADIAN TESTING 
ASSOCIATION Certified by .................................... 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-2554 

EDMONTON 6112 DAVIES ROAD. EDMONTON. CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

GEOCHEhlCAL ANALYSES 
PAGE : 7 OF 

' J H ~ V L L  C U Z N AG MO 
NUME{EK PF'M F'F'H F' F' M F'PM 

,, L7280S 40crW -- ?3 175 .::o 2 1 
/3OOW 11 SO .::: 0 , 2 3 
/200W 16 8 5 .::I 0 , 2 3 



'- & 
- CHEMEX 

CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

- CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION . ENVIRONMENTAL ANALYSIS 

SHELL CANADA LTD. DATE AUG 2 1979 

YMIR 3991K PROJECT ~0.816-1-754 
GEOCHEMICAL ANALYSES 

PAGE: 1 OF 8 

M E U B E R  
CANADIAN TESTING 
ASSOCIATION CsRified by . 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

CHEMEX TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

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

SHELL CANADA L T D .  DATE AUG 2 1979 

Y M I R  3991K PROJECT N0.816-1-7, 44 

GEOCHEMICAL ANALYSES 
PAGE: 2 O F  8 

@ MO -. - 

NUMBER F' P M F'PM PPM PPH 

3991K 2400s-1100W 36 165 
1 OOOW 32 475 

l O O W  35 130 0.2 1 .O 
3995K 2400s-0100 20 170 ('0.2 2.0 
1 OOE 33 615 0.3 3.0 
200E 37 290 (0.2 2.5 

7 O O t  29 215 (0.2 1 .O 
400E 23 155 (0.2 3.0 
500E 33 524 10.2 2.0 
6OOE 50 225 (0.2 1.5 

I 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION Cenified by ... . .. . . .. .. . . .. . .. . . . . . 



' CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD. EDMONTON. CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 
.- 

SHELL CANADA LTD. DATE AUG 2 1979 

Y M l R  3991K PROJECT NO. 816-1-754 
GEOCHEMICAL ANALYSES 

PAGE : 3 O F  8 - ..., A P un 
CU L I. " - 
F'F M PPM F'F'M FPiI I 

3991K 2520s-400W 34 253 0.2 3.0 
JOOW 28 155 0.2 2.0 
200W 20 430 0.2 2.0 

24 145 0.2 1.5 
Y z ? E r - m m  -1m----- A - 'I C .." . L  L .  ., 

2520s lOOE 2 7 185 0.2 2.5 
2OOE 50 260 G:: 0 , 2 8 
300.5 115 190 0.3 2 1 
400E 28 685 0.3 5.0 

- - 4 9 ~ - -  6 9 0  0. --,-%-- 

600E 46 430 0 4 2 3.0 
700E 44 305 .::o 2 2.0 
800E 52 260 .::: 0 . 2 4.5 
900E 29 650 .::: 0 , 2 3.0 ,. .-% A '.." . L 

l1OOE 4 0 360 0.2 4.0 
1200E 31 255 0.2 2.0 
1300E 38 160 0.2 2.0 
1400E 23 190 (0 . 2 2.0 

1 5 Q 6 k  .?oo - 
J L  

b ?  ?& - -." .- - 
1600E - 35 155 <::O . 2 1.0 
1700E 65 135 (0.2 10 
1800E 27 260 .:::o , 2 2.0 
1900E 4 4 140 .::o , 2 6.0 

3 9 P r 1 \ ? 2 ~ - ~ - - 1 - 3 0 O W - P 5  -~-".15-~ .4 & -- --or2 
1200W 38 380 0.3 4.0 
l 1OOW 25 255 .::: 0 , 2 5.0 
l O O O W  27 260 (0.2 4.0 
900W 27 155 .::: 0 . 2 4.0 

6 ( 7 0 W - - 2 8  - - - .315 ~ 

- - - '.-. U 1 L L .  .J 

700W 4 0 260 0.2 6.0 
600W 34 330 0.2 4.0 
500W 65 210 0.2 14 
400W 4 0 200 0.3 3.0 .--...-.lxo. ~ ~ 

2 1 ".. . L  5 . 0  
200W 4 5 200 0.2 4 0 
l O O W  3 7 195 0.2 3.5 
2640s O t O O  38. 110 .;::I) . 2 4.0 
1 OOE 50 200 0.2 8 
200E 11 0 160 0.2 1 6  

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVlES ROAD. EDMONTON. CANADA TEE 4M9 

TELEPHONE (403) 465-9677 TELEX 037-41596 

-.. 
CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA LTD. 

Y H I R  3991K 

DATE c?UG 2 1979 

PROJECT N O 8 1  6-1-754 
- 

GEDCtiEMICAL ANALYSES 
PAGE: 4 OF  E 

SAHF'LE CU ZN AG MO 
NUUBER F'PM PF'M PF'U F'PU 

3991K 2640s-300E 45 155 (0.2 6.0 
400E 4 7 295 <:O. 2 6.0 
SOOE 75 503 0.3 9 

X D O F  1 Q U - 3 0 -  0.3 1 0  
700E 35 524 (0.2 2.0 
800E 115 195 (0.2 6.0 
900E 30 280 (10.2 2.0 
1 OOOE 34 455 .::: 0 . 2 2.0 



qi& 
CHEMEX 

CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 036-2554 

EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

,- 
CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA LTD. 

YHIK 3991K 

DATE 
AUG 2 1979 

PROJECT NO. 
816-1-754 

GEOCHEMICAL ANALYSES 
P A G F !  C "  

3991k 1560s-1300E 32 485 (0.2 3 . 0  
1200E 49 300 (0.2 4 
llOOEA 49 155 .::0 . 2 3 0 

r 1 m u  4~--------13s- .:..A . - -i 7 .  n 
lOOOE 70 100 <::O , 2 4 
910E 2 30 .:.* 0 J G:: 1 , 0 
SOOE 15 155 G:: 0 . 2 1.5 



CAI GARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

CHEMEX TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD, EDMONTON. CANADA T6E 4MS 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

S H E L L  CANADA L T D .  OAT' AUG 2 1979 

Y H I R  3 9 9 1 K  PROJECT N%. i6 -1 -754  
G E O C H E M I C A L  A N A L Y S E S  

PAGE:  6 O F  8 
> n n t ' ~ t  CU Z N A G MO 
NUMBER F'F'M PF'M F'PM F'PM 

3 9 9 1 K  1680s-100W 34 
o too  44 
1680s l O O E  2 3 

400E 4 1 190 
5 0 0 E  65 140 
5OOE 34 130 
7 0 0 E  31 1'60 

7 V u t  2 i "- 
JJ 

9 0 0 E  37 105 
1 OOOE 37 125 
l 1 O O E  c C 

J J  155 

MEMBER 
CANADIAN TESTING 
ASSOCIATION 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD. EDMONTON, CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS - 
MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

- 
DATE 

- SHELL CANADA LTD* PROJECT NO. 1979 

Y M I R  3991K 816-1-754 - - 

I 
n r V C F C  

P A G E :  7 OF 81 
r w a  c rl I 7 N -. - - 4E no 
NUMBER P P M  P P M  P P M  P P M  

3991K LZ040S-1300W 160 

ASSOCIATION Cerlified by ... .. . . . . . . . . .. . . . . .. . . . . 



CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 03825541 

EDMONTON 6112 DAVIES ROAD. EDMONTON, CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS - WATER OIL ' SOILS VEGETATION ENVIRONMENTAL ANALYSIS - 
S H E L L  C A N A I I A  L T I I  + DATE AUG 2 1979 

Y M I R  3991K  PROJECT NO. 816-1-754 
G E O C H E M I C A L  A N A L Y S E S  

P A G E :  8 O F  8 
SAMPI F rl I 7 N AE ~n 

NUMBER F' F' M F'PM PPM PPM 1 

MEMBER 
CANADIAN TESTING 
ASSOCIATION Certllied by .................................... 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 6112 DAVIES ROAD. EDMONTON, CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF  ANALYSIS 

. MINERAL GAS . WATER . OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA RESOURCE'< LTD.  
DATE 

AUG 17 1979 
PROJECT NO. 

816-1-835 

1800E 75 185 .::I 0 , 2 R 3 
1900E 105 215 ~::o . 2 7 4 
L2880S 1300W 59 230 .:O . 2 7 22 
1200W 58 280 e::O . 2 6 25 

13c30 W---------36- 30e - F Q .  L L L  

l000W 4 9 345 .::: 0 2 4 5 
9OOW 53 470 .::: 0 . 2 5 

c 
12 

80OW 58 200 .:; 0 , 2 -I 10 
700W 45 i /-I .::: 0 . 2 7 11 . - c  

-mou r"~ 19" ' 
... O 7 - - 3 -  J 

500W 39 285 .-:: 0 . 2 4 4 
400W 70 440 0.4 4 5 
300W 45 235 0.4 4 5 
200W 145 590 1.0 20 13 

IOOtd 
4*--..-r" . :r'O-P--.--.* ~ 

4 . i 
O t O O  70 275 <:o , 2 3 2 
1 OOE 9s 580 .::o . 2 4 3 
2OOE 11 0 940 0.8 16 3 
JOOE 105 930 s:: 0 . 2 4 2 7-"-DE7- Go--.- ~ . ~ ~. . - 7 0 7 2 7 5  
500E 75 345 (0.2 4 3 
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TELEPHONE (403) 276-9627 TELEX 03&25541 
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TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS . VEGETATION . ENVIRONMENTAL ANALYSIS 

DATE 
AUG 17 1979 

PROJECT NO. 
816-1-835 

GEOCHEMLCAL ANALYSES 

SAMPLE C U ZN A G M 0 W 
PPM NUMEER rn r, ., F.a-..' 

llOOE 3 0 195 (0.2 3 13 
1200E 2 5 260 .::: 0 . 2 3 3 
1300E 3 0 140 (0.2 2 3 
1 4 0 Q E - _ - - - * F h - 8 5  13. +----2 - 

L 
1500E 4 0 700 .::: 0 2 2 20 
i6OOE 250 470 .::: 0 . 2 64 65 
1700E 7 0 155 .::: 0 . 2 4 10 
1800E 5 0 150 .::O . 2 2 4 
f i O o ~ . O D - - - - -  180 - -.. ..KO . A 9 1 Ed-------- 4--- 
L3000S 1300W 6 5 150 .::: 0 , 2 1 12 
1200W 6 5 235 .::o. 2 6 ' 28 
l 1 O O W  35 165 .::o 2 L 9 20 
l O O O W  65 185 .::: 0 . 2 3 30 
EO-Q W . - L  270- ____o 8.  ---9----------d 
8OOW 55 190 .::o , 2 4 5 
700W 25 185 (0 . 2 2 ' 5  
600W YO 210 .;:o . 2 10 3 
500W 65 360 .<o ,2 5 

- 
4 

400W 65 4 0Q <:.o . 2 i 

3OOW 100 405 0.6 9 20 
200W 100 540 -<0.2 . = J 3 
1 OOW 70 660 2.6 7 1 
@ t o 0  150 420 .::o , 2 3 4 
d&OE 135-. '50 ''0 3 ---4 - .: .-- - a 
2OOE 75 625 (0.2 3 3 
300E 55 165 .:o. 2 3 4 

- 
- 

- 

- 

- 

- 

- 

400E 65 160 4 12 

- 

- 

. -, .. 
l i d  SbV -.. .L 3 4 

1700E 4 0 270 ::o. 2 2 4 

M E M B E R  
CANAOIAN TESTING ,'! 

ASSOCIATION 
~ e n l f i e d  by . . . . . . . . .fib< . . . . . . . . . . . . . . . . . 

. . 
L . 7  i i  

500E 4 5 410 
UV.IE-- 1 O L - - - - -  365 
700E 6 5 223 
800E 50 170 
YOOE 35 1 SO 
lOOOE 30 190 
U4OE 30---------I 4 0 
1200E 3 5 300 
1300E 40 185 
1400E cc -la 240 
1500E 4 0 700 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

TELEPHONE (4031 276-9627 TELEX 038-25541 
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CERTIFICATE OF ANALYSIS - 
MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

-. 
StIELL C A N A D A  I?ES~)UI?CES i.TD, 

DATE 

AUG 17 1979 
PROJECT NO. 

816-1-835 
GEOCHEMICAL ANALY S E S  

T 80 195 .::I 0 , 2 5 55 
4 5 195 .::: 0 . 2 3 4 

L3120S 5OOW 35 420 <:O, 2 3 2 
,- 4 1 

100 145 0.8 4 2 
300W 50 255 .::: 0 . 2 3 3 - 200W 70 900 .;:o. 2 2 1 

55 780 .:: 0 2 4 1 , - o -  +*---- 75-- - - .TO 7 r------ 5 

1 -? 1 OOE 75 750 (0.2 2 13 
200E 70 930 .::o . 2 2 1 
300E 30 210 .:: 0 . 2 1 1 

h 400E 55 190 .;:O . 2 1 3 
-110 ------ 500- - .COT~--; -2 

6GOE 100 295 .;:o. 2 2 7 
155 570 .::: 0 , 2 3 5 

80UE 95 270 .::: 0 . 2 11 8 
YOOE 55 160 .CO, 2 3 3 

2 J 

45 105 10 ,2 3 4 
30 155 .::: 0 , 2 1 1 
75 - 110 .::o. 2 2 2 

1400E 145 210 q:: 0 . 2 2 
-0---~-i50 ....- -. 

10 --- 
.:.. 0 , r 1 

35 195 .::: 0 , 2 2 1 
170OE 40 80 i 0 .  2 2 4 
180CE 215 170 .::o. 2 15 35 
1900E 65 150 <O. 2 3 4 

75-- . ---+i?-240S--600W - - .  ,2-- --~-3-. 

500W 50 170 .::: 0 . 2 3 4 
4OOW 50 235 i 0 . 2  2 5 
300W 130 630 0.4 4 5 

o t o o  

200E 

M E M B E R  
CANADIAN TESTING 
ASSOC!AI ION 
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CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS . VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 
SHELL CANADR RESOURCES LTD, AUG 17 1979 ' 

PROJECT NO. 
016-1-835 

GEOCHEMICAL ANALYSES 
13bfic? A nF P 

SAMPLE CU ZN AG MO W 
C. PS.M FPH P P ~  PPU 

600E 80 640 0.4 2 3 
700E 100 260 .<O, 2 2 4 
800 t  100 295 (0.2 2 3 

-900E UC 1-a--. ..-.< '0 , 2.- 3 7 - 
1 OOOE 50 325 <:0.2 2 5 
11 OOE 100 65 .:o. 2 6 4 
1200E 30 230 .:0.2 1 1 
1300E 55 230 .::: 0 . 2 2 12 

-1400E -40- &,js--- <:;O, 2 3 7 - 
1500E 6 0 200 10.2 3 7 
l6OOE 90 145 .::: 0 . 2 2 6 
1700E 60 21 5 ~ 0 . 2  3 11 
1800E 75 150 (0.2 2 8 

-1 9OOE-1--$0____1_8&- ..-..4-. <0.2-- -2 7 

L3360S 600W 100 220 G:: 0 . 2 2 NSS 
500W 80 255 .::: 0 . 2 2 NSS 
400W 60 220 (0.2 3 NSS 
300W 140 930 0.8 2 3 

--OOW 270 ~ ~ & . - - ~ ~ , &  2 , - 
1 OOW 230 950 1.0 3 I S  
O t O O  75 480 (0.2 2 NSS 
lOOE 65 620 <:0.2 5 4 
200E 50 ,735 .:o. 2 2 3 

-300E 60-00 <.0.2--~-. -- 

400E 45 250 .;o. 2 2 3 
500E 55 155 .::: 0 . 2 2 2 
600E 65 400 .1‘:0.2 1 3 
700E 35 270 s:: 0 . 2 2 1 

- 8 O O E - - A 5  . . . . -. . ( 0 . 2  - 3 - 
900E 35 320 c:: 0 . 2 2 3 
lOOOE 60 230 . :  0 . 2 2 2 
llOOE 35 190 .::: 0 . 2 2 8 
1200E 30 100 (0.2 1 3 

--- .~ r ~OOE--F~ nd ..o, 2 1  A 

1400E 35 140 ,0.2 1 4 
1500E 35 115 r0 .2  1 2 
1600E 4 5 155 s::O . 2 2 4 

I 1700E 4 0 1 40  .:: 0 . 2 1 3 

- 
- 

- 

- 

- 

- 

- 

- 

- 

l800t 133 ,533 <.u. L L I .( 

1900E 50 160 c:: 0 . 2 3 3 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION Certified by . . . . . . . . . . 

L 



CHEMEX 
CALGARY 2021 - 41 AVE N E CALGARY. CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD. EDMONTON, CANADA TEE 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 
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CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS . VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 
ShELL CANAUA RESLILIRCES L T D .  AUG 17 1979 

PROJECT NO. 
816-1-835 

DEDCHEMICAL ANALYSES 
m . CT . * -- ,, 

- 3 " b  * d "I  r 

SAMPLE cu ZN A G no w 
FePM NUMEFR F ~ M  DE~M 

M E U B E R  
CANADIAN T E S T I N G  
ASSOCIATION 
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TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS . WATER OIL SOILS . VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL C A N A D A  KESOIJ~I::II:C; l.'TD, DATE AUG 17 1979 

PAGE: 6 OF 9 
SAIIPLk CU Z N  AG MO W 
NUMBER PPfl PF'M F'F'M PPM PPfl 

1900E 50 180 (0 . 2 2 
LOtOOS 400E 6 5 195 .::o . 2 3 - 

300E 50 120 (0.2 2 1 
20OE 40 120 .:o, 2 3 3 
1 OOE 105 300 G:: 0 . 2 11 7 
O t O O  30 125 (0.2 5 4 
1 t O O W  50 250 .::o . 2 19 5 
.?toow 4 0 120 .-:o 2 3 4 

'- 
. - 

3 f O - O I F -  2 85 .::O , 2 1 3 
4tOOW 4 0 85 <0,2 2 2 
5tOOW 85 210 1 + O  2 3 
6tOOW 3 5 150 0.4 2 2 

- 

2t00E 50 140 .;:: 0 . 2 
1t00E 50 120 .::I 0 . 2 
O t O O  90 180 (0.2 
1 ~ O O W  15 50 .. . .?0.2 
2tOOW 50 210 .;:@ 2 
JtOOU 50 140 0.2 
4tOOW 60 170 .::I 0 . 2 
5+00W 45 135 .::o . 2 

o too  30 ,+ C <.n. 7 p 7 - 
1 t O G W  30 115 .:I0 . 2 3 2 

Certified by . . . . . /!. . . . . . . . . . . . . . . . . . . . . . 
'0 
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- CERTIFICATE OF ANALYSIS 

MINERAL . GAS WATER OIL . SOILS . VEGETATION . ENVIRONMENTAL ANALYSIS 

('I I 71, 

PAGE: 7 OF 9 
SAf'lF'LE -. . H LJ nu W 
NUMBER F'F'M F'F'h F'F 'M PPM PPM 

- 

4tOOW 60 120 .::: 0 . 2 3 2 
5tOOW 65 125 .::: 0 . 2 2 4 
6tOOW 65 15:--~:~~2 L J 
L3t60S 4t00E 4 5 160 1; 0 . 2 2 3 
2t00E 60 110 <:0 .2 9 3 
i ! t 00~  30 4 0 0.4 6 2 
O t O O  4 5 105 .::I0 . 2 20 

-405.- 
4 

1 OOW '5 ...:0--39- 8 
200W 105 450 <::o . 2 40 13 
300W 110 200 c:: 0 , 2 15 3 
400W 175 135 q:: 0 . 2 24 7 
500W 45 95 0.6 2 

44 
2 

6OOW 12 J v +  L - - 
L 2 

L480S 6tOOW 65 100 1.0 3 4 
5tOOW 55 120 .::o . 2 4 3 
4tOOW 85 115 .::O . 2 4 5 
3tOOW 50 9 5 .::: 0 , 2 6 6 
?toow 8 . 5 - 7 1 L - - - - t . : t ) - 5 ~ 8  .A 

1 WOW 6 0 105 .:: 0 , 2 6 4 
@to0  50 135 .:o, 2 6 2 
1 t00E 105 125 (0.2 9 3 
2t00E 5 0 135 .::: 0 , 2 4 3 



'E CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 . . 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

.- CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER - OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA RESOURCES LTD. DATE 
AUG 17 1979 

N@16-1-835 
GEOCHEhICAL ANALYSES 

PAGF: 8 O F  9 
L u LN AG no w 

NUMBER PPn F'F'M F'PM PPn FPM 

3tOOW 6 0 160 .:::O, 21 5 3 
2tOOW 80 335 .:::o. 21 6 14 
1 t00W 55 150 .::o. 21 6 

C 
3 

O t O O W  65 1 53 . -. iO.21 . - - - 4 
-HOM 8G 190 .::: 0 . 2 1 5 3 

2tOOE 65 100 .::: 0 . 2 1 3 1 
3t00E 65 255 <:0,21 3 1 
4tOOE 50 520 .::: 0 . 2 1 3 1 
L8t40S 600W 85 235 (0.21 

- - - 1 2  ---oow a'"' na <::o, 21 2 3 
400W 75 235 .::I 0 . 2 1 4 5 
300W 7 5 160 .::o, 21 4 8 
200W 80 210 <:O. 21 3 6 
l0OW 70 190 10.21 6 7 

-0tm Y V  200 t o i 2 1  3 3 
1 OOE 90 440 <0,21 4 4 
2t00E 75 215 (0.21 3 1 

0+00 75 260 .<:O , 2 1 5 2 
1 OOE 6 0 365 .::O. 21 4 2 
200E 65 335 (0.21 4 2 
300E 75 570 ~~~~ <0.21-----.~ 4 0- 

-4UOk 60 320 <0.21 2 2 
LlOt80S 6tOOW 65 195 0.2 1 2 
5+00W 45 130 .;0. 21  1 12 
4 t O O W  30 135 (0.21 1 2 
3tOOW 65 185 <0~.21-- 1 A 

u+OO 55 160 (0.21 L -, 4 
l OOE 65 220 0.2 4 5 
200E 65 755 .::: 0 . 2 1 2 4 
300E 6 0 235 .':0.21 1 3 
400E 0 17 ..- n 3 L 

L12+00S 600W 30 YO .:::I) . 2 1 .::I 1 1 

- 
M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

.$j$----- - Certified by ......./ .&... . .................... 
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CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS . VEGETATION ENVIRONMENTAL ANALYSIS 

W E L L  CANADA RESOURCES LTD . DATE AUG 17 1979 

PROJECT N 0 ~ 1 6 - 1 - 6 3 5  

GEOCHEMICAL ANALYSES 
PAGE: 

CI, r 9 OF 9 -- CU I N  A b  MO w 
NUMHEFi' PF'M F'fM F' F' f l  FFH F'FH 

MEMBER 
CANADIAN T E S T I N G  
ASSOCIATION 

y L  Certified by . . . . .. .r . . . . . . . . . . . . . . . . . . . . . 
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CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 

SHELL  CANADA RESOURCES Ll'th. SEP 17/79 
PROJECT NO. 

U16-1-1047 
GEOCHEHICAL ANALYSES 

IPHIJL i I ur ; 
SAnPLE ... ,- 

CU ZN AG no W 
,.-,. - - ., ,.-.., 

c n r r 1-1 r r 1.1 r r 1'1 W P ~ I I  

11 sw 114 189 0.3 29 12 

M E M B E R  
CANADIAN T E S T I N G  
ASSOCIATION . . . . . . . . . . . . . . .  
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MINERAL GAS WATER OIL SOILS . VEGETATION ENVIRONMENTAL ANALYSIS 

DATE 
SHELL CANALIA IrESUUIFCES L TD. SEF' 1 7 / 7 9  

PROJECT NO. 
8 1 6 - 1 - 1 0 4 7  

GEOCHEMlCAL ANALYSES 
P&.F? 3 nc ? 

SAMPLE C U ZN AG MO W 
, , W W F R  .n . , , . , F'PM 



Section 111: Assay Results 
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CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

. DATE 

S H E L L  CANADA RESOUfiCES LTD, NOV. 22/79 
PROJECT NO. 

RE: YMIR 39R1K 816-1-1317 
GEOCHEMICAL ANALYSES .- . --. "? ., 

I A W8 a 

\ SAMPLE M O S 2  W WO 3 
"0" 

#. " 

L- c 
J -5 .::: 0 4 0 1 1 
56 .::0 . 0 1 1 4  
57 ::o , 01 1 
58 0 01  175 

3 5 -  I.. V 1 u 1 :?rw 
5 0 .::: 0 . 0 1 100 
c.1 0.01 I 2  
62 ;::a . 01 2 5 
5 3 0.01 r-3 0 
- ~~ ~ 20----- -- 64--. t V 1 

5 5 ::0.01 -z .. c; - 
I 6 .:: 0 . 0 I 3 5 
ti7 .::. 0 . 0 1. 1 
68 .::: 0 . ,:I 1. ? 2 
b Y -1 

~. ~~ . 1 2- 

7 0 -.'. 0 . 0 1 1 
71 n.01 17 

CANADIAN TESTING 
ASSOCIATION Certified by 



APPENDIX I 1 1  

COST DISTRIBUTION 



Distribution of Costs: Ymir Project, 3991K, Stewart Claims 

The costs t o  the claims have been subdivided into specif ic  costs ,  
those costs pertaining to  specif ic  claims, and general costs,  those costs 
pertaining to  the en t i r e  claim group.  

Specific Costs - Labour 
- detailed geological mapping 
- so i l  sampling 
- magnetometer survey 
- EM (crone) survey - Soil analytical costs 

- Geophysical surveys 
- Linecutting 

General Costs 
- Labour - reconnaissance mapping 

- s i l t  sampling 
- trench sampling - travel 
- prospecting 
- off ice  ( ra in)  
- de/mobilization 

- Field equipment 
- Office materials 
- Fuel and lubricants 
- Tools 
- Drafting supplies 
- Camp materials 
- Orthophoto preparation 
- General contractors 
- S i l t  analytical costs 
- Rock analytical costs 
- Contract transportation 
- Comnunications 
- Travel allowance 

In the case of specif ic  costs ,  allotments have been made on the 
basis of % gridded areas/claim according to Table 1 .  General costs have 
been a l lo t ted  according t o  % to ta l  area/claim on the basis of Table 2 .  
Final figures appear in Tables 6 ,  7 ,  8, and 9 inclusive. 



Claim 

Stewart 1 
Stewart 2 
Stewart 3 
Stewart 4 
Stewart 7 
Stewart 8 
Stewart 9 

Total 

Claim Units 

Stewart 1 
Stewart 2 
Stewart 3 
Stewart 4 
Stewart 5 
Stewart 6 
Stewart  7 
Stewart 8 
Stewart 9 
Stewart 10 
Stewart  11 
Stewart 12 
Stewart  13  

Reverted Crown Grants 

Houl ton L4626 1 
Princess  No1 L4627 1 
Maggie L5144 1 
Royal L5322 1 
Free S i l v e r  L2902) 
Ruby L2904) 

Table 1 

Total l i n e  c u t  (m) 

6,000 
36,200 
29,200 

9,000 
600 

5,600 
6,100 

92,700 

Table 2 

1,235.60 
1,235.60 
1,235.60 

370.68 
1,235.60 

988.48 
741.36 

1,235.60 
1,235.60 
1,235.60 
1,235.60 

494.24 
247.12 

% t o t a l  l i n e  

6.47 
37.97 
31.50 

Hectares (25/uni t )  % area 



Cost Breakdown 

1. Labour 
- company - non company 

From Table 3, the t ime d i s t r i b u t i o n  f o r  the  1979 f i e l d  season i s :  

Table 4 

C l a s s i f i c a t i o n  

General 
De/Mobi 1 i z a t i o n  
Recon. geol . mapping 
Prospect ing 
Of f i ce ,  Rain 
S i l t  sampling 
Trench sampling 

Travel 

$16,022.82 
5,209.29 

Tota l  21,323.11 

Abbrev(1) Man Days 

S p e c i f i c  
De ta i l ed  geol. mapping Gd 119 
S o i l  sampl i n q  S 25 
~agnetom'eter-survey Ma 36 
EM Survey EM 8 

(1 )  See abbreviat ions on Table 3. 

% Tota l  
F i e l d  Time 

5.38 
20.28 
11.25 
4.64 
1.47 
6.36 

4.64 

29.09 
6.11 
8.80 
1.96 

F i e l d  Equipment 
Items inc luded are: axes 

f l agg ing  tape 
compasses 
f i e l d  t e s t i n g  k i t s  
e tc .  

O f f i c e  Ma te r ia l s  
Items included are: penci 1 s 

pens 
notebooks 

Fuel and Lubr icants 
Items inc luded are: stove o i l  

gas01 i n e  
naptha 

Tota l  
Expenditures 



5. Tools 
Items inc luded are: wrenches 

6. D r a f t i n g  Supplies 
Items inc luded are: mylar f i l m  

d r a f t i n g  pens 
squares 
e tc .  

7. Camp Supplies 
Items inc luded are: t en ts  

frames 
1 umber 
grocer ies 
e tc .  

8. Orthophoto Preparat ion 
I tem cost: 

9. General Contractors 
Items inc luded are: rad io  telephone 

greyhound bus 
cou r ie r  serv ice 

10. Ana ly t i ca l  Costs 

Because assays were made on samples taken from a l l  po in ts  on the  
proper ty ,  no attempt was made t o  re legate  costs t o  s p e c i f i c  claims o r  
groupings. Therefore a l l  assay costs a re  c l a s s i f i e d  under a general 
heading. 

General 
Assavs 

#"of Un i t s  

Table 5 

Analysis Cost/Uni t Tota l  Expense 

Tota l  893.50 

Supplies f o r  t rench sampling 431.57 



S i l t  Sampling 
# o f  Un i t s  Analysis Tota l  Expense 

S p e c i f i c  
S o i l  Sampling 

# o f  Un i t s  Analysis CostIUni t Tota l  Expense 

11. Geophysics 
Items inc luded are: magnetometer r e n t a l  

base s t a t i o n  ren ta l  
3,021.44 

12. L inecu t t i ng  
Service i tem cost:  

13. Contract  Transportat ion 
Items inc luded are: 4 wheel d r i v e  

t ruck  r e n t a l  
gasoline, o i l  
maintenance 

14. Comunicat ions 
Items inc luded are: long d is tance t o l l s  

cou r ie r  services 

15. Travel 
Items inc luded are: crew t ranspor t  t o  and from 

work area 
hote l  accomodations 
meals 

3,621.61 

Tota l  $90,674.72 







Table 6: S p e c i f i c  Cost/Cl aim 

Cla im 

Stewart  1 

Stewar t  2 

Stewart  3 

Stewart  4 

Stewart  7 

Stewart  8 

Stewart  9 

To ta l s  

% t o t a l  
g r i d  area/ 
c l a i m  ( 1 )  

S o i l  
h a l y t i c a l  
Costs ( 2 )  
- 

293.12 

1,720.20 

1,427.08 

439.90 

33.07 

273.64 

343.40 

Geophys. L i n e c u t t i n g  
Surveys Detai  l e d  

Geology 

399.69 

2,345.62 

1,945.93 

599.84 

45.10 

373.12 

468.25 

Labour 
Soi 1 

Sampl i ng 

83.97 

492.77 

408.81 

126.02 

9.47 

78.39 

98.37 

L- 
Magnetometer 

Survey 

120.91 

709.61 

588.68 

181.44 

13.65 

112.89 

141.66 

EM 
Survey 

26.87 

157.69 

130.82 

40.33 

3.03 

25.08 

31.48 

T o t a l s  

( 1 )  f r o m T a b l e  1 
(2 )  f rom Table 5 
(3)  f rom Table 4 



Tab1 e 7: General Costs/Claim 

Claims ( 1 )  Stewart  
1 

Labour 1,093.34 

Fi e l  d Equipment 381.77 

Off ice  Mater ia ls  15.71 

Fuel & Lubricants  12.07 

Tool s 3.69 

Draf t i  ng Suppl i e s  9.66 

Camp Materi a1 s 684.04 

Orthophoto Prepara t ion  1,737.17 

General Contrac tors  124.53 

Analyt ical  Costs  
Si I t s  121 .61 
As says 85.63 
General 41 -13  

Contract  Transpor ta t ion  486.14 

Communi c a t i  ons 45.63 

Travel A1 1 owance 344.78 

T o t a l s  5,186.90 

(1) % area  determined from Table 1 

Stewart 
2 

1,093.34 

381.77 

15.71 

12.07 

3.69 

9.66 

684.04 

1,737.17 

124.53 

121.61 
85.63 
41.13 

486.14 

45.63 

344.78 

5,186.90 

Stewart  
3 

1,093.34 

381.77 

15.71 

12.07 

3.69 

9.66 

684.04 

1,737.17 

124.53 

121.61 
85.63 
41.13 

486.14 

45.63 

344.78 

5,186.90 

Stewart  
4 

382.12 

114.57 

4.72 

3.62 

1.44 

2.90 

205.28 

521.15 

37.72 

36.49 
25.70 
12.34 

145.89 

13.69 

103.58 

1,556.67 

Stewart  
5 

1,093.34 

381.77 

15.71 

12.07 

3.69 

9.66 

684.04 

1,737.17 

124.53 

121.61 
85.63 
41.13 

486.14 

45.63 

344.78 

5,786.90 

Stewart 
6 

874.21 

305.26 

12.57 

9.65 

2.95 

7.72 

546.94 

1,389.74 

99.57 

97.23 
68.47 
32.89 

383.71 

36.48 

275.97 

4,148.36 

Stewart 
7 

656.23 

229.14 

9.43 

7.24 

2.21 

5.80 

41 0.57 

1,042.30 

74.74 

73.23 
51.39 
24.69 

291.79 

27.38 

21 0.75 

3,116.89 

Stewar t  
8 

1,093.34 

381.77 

15.71 

12.07 

3.69 

9.66 

684.04 

1,737.17 

124.53 

121 .61 
85.63 
41 . I 3  

486.14 

45.63 

344.78 

5,186.90 

Stewart  Stewart 
9 10 

Stewart  
11 

1,093.34 

381 .77 

15.71 

12.07 

3.69 

9.66 

684.04 

1,737.17 

124.53 

121.61 
85.63 
41.13 

486.14 

45.63 

344.78 

5,186.90 

Stewart  
12 

437.10 

152.63 

6.28 

4.82 

1.47 

3.86 

273.47 

694.87 

49.78 

48.62 
34.40 
16.44 

195.45 

18.24 
, 

137.98 

2,074.32 

Stewart  
1 3  

219.13 

76.51 

3.15 

2.42 

0.74 

1.94 

137.09 

347.43 

24.96 

24.37 
17.16 
8.24 

97.43 

9.14 

69.17 

1,038.88 

Houl ton 

40.15 

14.02 

0.58 

0.44 

0.13 

0.35 

25.12 

64.66 

4.57 

4.47 
3.14 
1.51 

17.85 

1 .68  

12.68 

191.35 

Pr incess  #1 

45.89 

16.02 

0.66 

0.51 

0.15 

0.40 

28.71 

72.61 

5.23 

5.10 
3.59 
1.73 

20.40 

1.91 

14.49 

21 7-41 

Maggi e 

29.85 

10.44 

0.48 

0.30 

0.09 

0.24 

17.56 

43.57 

3.14 

3.06 
2.16 1 . l o  

12.24 

1.15 

8.69 

134.04 

Royal 

45.89 

16.02 

0.66 

0.52 

0.15 

0.41 

28.71 

72.64 

5.23 

5.10 
3.59 
1 .73  

20.40 

1.99 

14.49 

217.53 

Ruby/ 
Free S i l v e r  

49.33 

17.22 

0.71 

0.54 

0.17 

0.44 

33.19 

78.69 

5.62 

5.49 
3.86 
1.86 

21.93 

2.06 

15.57 

236.68 

Total 

11,472.62 

4,005.99 

164.91 

126.62 

38.70 

101.34 

7,177.76 

18,225.00 

1,306.70 

1,276.04 898.50 

431 .57 

5,101 .21 

478.76 

3,621.61 

54,427.33 



Table 8: Total Costs Per Claim: Stewart Group, 1979 

Claim General Costs(1) Spec i f i c  Cos ts (2)  

Stewart 1 5,186.90 2,359.05 
Stewart 2 5,186.90 13,841.93 
Stewart 3 5,186.90 11,482.87 
Stewart 4 1,556.67 3,539.41 
Stewart 5 5,186.90 
Stewart 6 4,148.36 
Stewart 7 3,116.89 250.29 
Stewart 8 5,186.90 2,202.01 
Stewart 9 5,186.90 2,571.83 
Stewart  10 5,186.90 
Stewart 11 5,186.90 
Stewart 12 2,074.32 
Stewart 1 3  1,038.88 

Reverted Crown Grants 

Houl ton L4626 191.35 
Princess  No. 1 L4627 217.41 
Maggie L5144 134.04 
Royal L5322 21 7.53 
RubylFree S i l v e r  

L2902/2904 236.68 
Tota ls  54,427.33 



References 

Addie, G .  G. (1978). ' S t a t i s t i c a l  Linears: An exploration theory applied 
t o  the  mines i n  the  Nelson, B.C. a rea ,  unpubl . paper. 

Br i t i sh  Columbia Minister of Mines Reports (MMR): 1902, 1908, 1912-1915, 
1920-1921, 1929, 1942, 1943, 1952. 

Br i t i sh  Columbia Assessment F i l e  Report No. ' s  1803, 2301. 

Daly, R.  A .  (1904). Geology of the  International Boundary, Geol. Sur. 
Canada, Sum Rept. 1903, pp. 91-100. 

Drysdale, G .  W .  (1915). 'Geology and Ore Deposits of Rossland, Bri t ish  
Columbia'. Geol. Sur. Canada, Memoir 77. 

Frebold (1958). 'The Marine and Jurass ic  Rocks i n  the  Nelson and Salmo 
Areas, Southern Br i t i sh  Columbia; Geol. Sur. Canada, Bull 51. 

L i t t l e ,  H .  W .  

McAllister, A 

(1960). 'Nelson Map Area, West Half Bri t ish  Columbia, Geol 
Sur. Canada, Memoir 308. 

,. L. (1950). 'The Geology of the  Ymir Map Area, Br i t i sh  
Columbia'; McGill Universi ty,  Montreal, unpub l .  Ph.D.  Thesis. 

McAll i s t e r ,  A. L .  (1951). 'Ymir Map Area, Br i t i sh  Columbia'. Geol . Sur. 
Canada, Paper 51-4. 

McConnel, R .  G. and Brock, R. W .  (1904). 'West Kootaney Sheet, Br i t i sh  
Columbia, Geol. Sur. Canada, Map 792. 

Mull igan, R. (1951). 'The Geology of the  Nelson (Bonnington) and adjoining 
pa r t  of Salmo Map Areas, B r i t i sh  Columbia'. McGill 
University, Montreal, unpubl . Ph.D.  Thesis. 

Mulligan, R.  (1952). 'Bonnington Map Area, Br i t i sh  Columbia', Geol . Sur. 
Canada, Paper 52-1 3. 

Walker, J .  F. (1934). 'Geology and'nineral Deposits of the  Salmo Map 
Area, Bri t ish  Columbia', Geol. Sur. Canada, Memoir 172. 
























