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1. INTRODUCTION 

1. Location and Access 

The Arch group of  claims consists of 7 4  units in the Nelson Mining 
Division of N.T. S: Mapsheet 82F/3. The property is located approximately 10 
km west of Salmo, B.C. It is situated in the Bonnington Range of the Selkirk 
Mountains. 

Access to the property is obtained by travelling 9 km west along Highway 
3 from Salmo and taking the Archibald Creek access road to the south. This 
road and the Mount Kelly fire lookout road situated 3 km south of Highway 3 
provides excellent access to all claims within the group. 

2. Topography and Physiography 

The Arch group of claims lies on the north-trending ridge of Mount Kelly, 
along the eastern flanks of Mount Kelly and along the western facing slope to 
the east of Archibald Creek. The claim group is drained mainly by Archibald 
Creek and its tributaries and by Query Creek in the northwest portion of the 
claim group. 

Mature to secondary growth covers all the steep slopes of the claim group 
although thinning of vegetation occurs along the flat ridge tops. 

3 .  Previous Work 

Minor amounts of old workings (pits) were discovered on these claims 
indicating previous work done by oldtime prospectors. No record of any work 
has been done by any mining company on these claims. 

4.  Owner - Operator 

All of the 7 4  units comprising the Arch group of  claims are owned by 
Noranda Exploration Company, Limited of  1050 Davie Street , Vancouver, B.C. 
Noranda is also sole operator of the cl-aims. 

- 1 -  
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The following is a list of the Arch group of claims to which assessment 
work is being filed. 

Arch 1 
Arch 2 
Arch 3 
Arch 4 
Arch 5 
Arch 6 
Arch 7 
Arch 8 

Noranda Exploration 
Company, Limited (no 
personal liability) 

3987 
3988 
3989 
3990 
399 1 
4090 
409 1 
4092 

20 
2 
6 
3 
9 

10 
20 

4 

Dec. 31,1985 
Dec. 31,1985 
Dec. 31,1985 
Dec. 31,1985 
Dec. 31,1985 
May 17,1986 
May 17,1986 
May 17,1986 

5. Economic Potential 

The existence of felsic volcanics within the Rossland Formation plus the 
fact that several airborne geophysical anomalies lie within this claim group 
makes the economic potential for base metal mineralization quite good in this 
area. The airborne electromagnetic survey was flown between October 28 and 
November 8, 1984 by Questor Surveys Limited for Noranda. 

11. SUMMARY OF WORK DONE - 
1. Geology, Geochemistry, Linecutting, Geophysics 

Prospecting was done over various sections of the Arch group of claims 
prior to the establishment of any grids. Based upon this prospecting and from 
data already in hand from the airborne geophysical survey, 5 separate grids 
were subsequently cut and mapped at a scale of 1 : 2 , 5 0 0 .  Below is a list of 
the various grids and the work done on them between June 18 and October 5 ,  
1985. 

Felsic Grid 

Geological mapping was conducted at a scale of 1 : 2 , 500 along 6.0 km of 
grid line covering an area of approximately 0.48 sq. km. 

Geochemical surveying consisted only of collecting 11 rocks which were 
all analyzed for Cu, Pb, Zn, Ag and Au. 

The 5.4 line km of  winglines with a 0.6 km long baseline was cut and 
metrically chained to establish control1 for mapping and geophysical surveys. 

4 . 7  km of electromagnetic surveying and 5.475 km of magnetometer 
surveying were conducted on this grid. 

0 
- 2 -  
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Grid 28D 

Geological mapping was conducted at a scale of 1 : 2 , 5 0 0  along 3.0 km of 
grid line encompassing an area of 0.48 sq. km. The five, 0.6 km long lines 
spaced 200 m apart were cut in order to establish control for mapping and 
geophysical surveys. 

Only two rocks were taken for geochemical analysis from this grid and 
tested for Cu, Pb, Zn, Ag and Au. 

1.05 km and 1.975 Irm worth of electromagnetic and magnetometer surveys 
were conducted on this grid. 

Grid 23B 

Geological mappin.g was conducted along a grid consisting of 7,  0.6 km 
long winglines and a 0.4 km long baseli.ne covering an area of 0.36 sq. km at a 
scale of 1:2,500. The grid was established for control in mapping and for 
geophysical and geochemical surveys. 

The geochemical survey consisted of collecting 46 soils which were 
analyzed for Cu, Pb, Zn, Ag and Au. 

Electromagnetic and magnetic surveys comprising 2 . 1  km and 2 . 4  km 
respectively were carried out on Grid 2:3B. 

Grid 23D 

Mapping at a sca3.e of 1 : 2 , 5 0 0  was carried out over 4 ,  0.7 km long grid 
lines spaced 150 m apart and covering 0.315 sq. km. The grid was established 
for control in both mapping and geophysical surveys. 

One rock was colle,cted and analyzed for Cu, Pb, Zn, Ag and Au. 

2.525 km of electromagnetics and 2.925 km of magnetics were done on this 
grid. 

Grid 28B 

Control for mapping and geophysical surveys were provided by the 
establishment of 4.275 line km of grid covering an area of 0.4275 sq. km. 

Three rocks were analyzed for Cu, Pb, Zn, Ag and Au. 

A total of 3.9 krn and 2.25 km worth of electromagnetic and magnetic 
surveys respectively were conducted on Grid 28B. 
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111. DETAILED TECHNICAL DATA 

1. Geology 

i) Purpose 

Prospecting and later detailed mapping at a scale of 1:2,500 was carried 
out between June 18,, 1985 and Octlober 5, 1985 in order to gain better 
understanding of the :sources of the airborne geophysical anomalies. 
Assessment of the possible economic mineral potential associated with these 
targets was of prime concern. 

ii) Regional Geolim 

The Arch group of claims is underlain by Lower Jurassic Sinemurian beds 
which are exposed in low lying areas (i..e. along valley bottoms) and which are 
in turn overlain by the Lower Jurassic Rossland Formation. 

The former of these formations is; comprised of argillite, shales, slates 
and minor flows and pyroclastic roc'ks. The latter contains andesites, 
basalts, augite porphyry flows, agglomerates and tuffs. 

Small granite to granodiorite stocks from the Nelson Plutonic complex are 
also occasionally found intruding the sediments and volcanics. 

See G.S.C. Map 1090A from Memoir #308 by H.W. Little for reference. 

iii) Local Geology 

Felsic Grid 

Mapping at a scale of 1:2,500 produced a geological map (Drawing #5) that 
indicates a package of north to northeast trending, interbedded andesitic and 
dacitic flows and tuffs, flow breccias and argillites. This package has been 
intruded by a biotite granite stock in the eastern portion of the grid but no 
indication of skarning or significant contact metamorphism was observed. 

Basically, the geology on the grid can be broken into 3 major sections. 
The first unit is described as an andesite-dacite flow breccia-agglomerate 
consisting of ash-sized matrix and clasts and fragments of andesite, 
siltstone, chert and augite porphyry up to 10 cm long. It is within this unit 
that a 2-3 m wide felsic to intermediate dyke was found which had leached the 
host rock to a rusty, white-tan colour and had deposited medium to coarse 
grained pyrite up to 10% within the breccia-agglomerate. Small slivers of 
mappable dacitic tuffs and flows were observed to the east of this major unit. 

The second major unit mapped consists of a series of interbedded 
andesitic flows and tuffs, slate, argillite and cherty siltstone. Dips and 
strikes of the sediments vary greatly throughout the grid area suggesting a 
large degree o f  folding has taken place although no minor folds or 
crenulations were visible in outcrop. 

- 4 -  



The third major unit on the grid is the biotite granite stock to the 
east. Slight hornfelsing of the sediments was observed near the intrusive- 
sediment contact. 

No other mineralization was seen on the grid except for the area around 
the dyke previously mentioned. 

Grid 2 8 D  

A package of interbedded sediments and crystal-ash tuffs intruded by at 
least two sill-like monzodiorite bodies were mapped on this grid and are 
believed to be part of the Lower Jurassic Sinemurian beds (see Drawing 118). 
This unit of sediments and pyroclastic rocks trend north to northeast and dip 
moderately to steeply toward the west. 

The sediments corisist of fine grained, thinly laminated black mudstones 
and siltstones with disseminated pyrite and 1-2 cm wide bands of pyrrhotite 
found to the north of t.he grid. Small "S" type folding was also noted within 
these beds suggesting a closure to the northwest of a major structure assumed 
to be a large sync1:ine mapped by the G . S . C .  Associated with these 
argillaceous sediments are fine grained, dark grey to purple crystal to ash 
tuffs with blocky fracturing and disseminated pyrite and pyrrhotite. Less 
frequently seen within this package of rocks are beds of andesite tuffs up to 
5 m wide. 

The only intrusive mapped was of a porphyritic monzodiorite sill. Large 
boulders of biotite granite were also observed to the northwest of the grid 
presumably related to the granite stock: mapped on the Felsic Grid. 

Grid 2 3 B  

Thick brush and overburden hampered the attempt to produce a good 
geological picture of the underlying rocks on Grid 2 3 B .  Only a limited number 
of outcrops were observed on the ground with no information regarding 
structure being available. However, composition of the rocks seen (i.e. 
siliceous ash tuffs, andesitic flows, siltstones, sandstones and augite 
porphyry) suggests that the grid may overlay or be in close proximity to the 
contact between the underlying Lower Jurassic Sinemurian beds and the 
overlying volcanics of the Lower Jurassic Rossland Formation. 

See Drawing /I11 for geology. 

Grid 2 3 D  

Geological mapping of this grid revealed the possible location of the 
contact between the Lower Jurassic Sinemurian beds and the Lower Jurassic 
Rossland volcanics as was speculated in the case of Grid 2 3 B  which lies less 
than 1 km to the north ,of this grid. 

According to Drawing # 1 6  it is evident that the augite porphyry and 
andesite flows of the Rsssland Formation, which lie in the southeast corner of 
the grid, overly the north trending, steeply dipping sediments of the 
Sinemurian beds. These sediments consist of fine grained, dark grey, massive 
tuffs, sandstones, shall?s, slates and siltstones with associated fine grained, 

- 1, - 
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disseminated pyrite and pyrrhotite. Between L.230+50N and L.232N, lies a 
large outcrop of hornblmde/pyroxene, feldspar porphyry dyke which crosscuts 
the sediments in an east-west direction. 

No other mineralizxtion was encountered besides the pyrite and pyrrhotite 
within the sediments but some areas within the shaley units were slightly 
graphitic. 

Grid 28B 

Mapping at a scale of 1:2,500 pro'duced a geological map (Drawing #19) 
which reveals a package of interbedded shales, ash tuffs, augite and feldspar 
porphyry flows and andesitic flows. All major units on this grid strike north 
to northeast. Attitudes taken on the ash tuff unit which covers the mid- 
section of the grid, indicate moderate dips to the east while measurements 
taken on the shales to the east of the augite-feldspar porphyry flows show 
dips to the west. 

An interesting quartz-eye rhyolite porphyry dyke crosscuts the 
stratigraphy in the east portion of the grid and runs for a strike length of 
at least 400 m from L.242N to 238N and beyond. 

One small diabase dyke was also observed intruding the shales on the 
eastern end of L.242N. 

No mineralization was observed on this grid. 

2. Geochemistry 

i) Purpose 

A total of 17 rocks and 46 soils were collected on the Arch group of 
claims between June 18, 1985 and October 5, 1985 to determine the mineral 
potential of the area surrounding known airborne geophysical anomalies. 

ii) Techniques 

Soil sampling of the A & B soil horizons was completed along flagged and 
metrically cut grid lines over Anomaly 23B only. Select portions of this grid 
were sampled on the basis of proximity to the airborne geophysical targets. 
Samples were taken with the aid of a maddock to a depth of 15-20 cm and then 
placed in brown 3 1/2" x 6 1/8" open-ended Kraft envelopes for shipping and 
handling. 

Rock specimens were collected on most grids as grab samples whenever 
mineralization, alteration or representative rock types were encountered. All 
samples were sent to Noranda's geochemical laboratory at 1050 Davie Street, 
Vancouver, B.C. 

Appendix I is a flow sheet of analytical techniques used in the Noranda 
laboratory. Appendix I1 is a list of all samples with descriptions (where 
applicable) and their geochemical resu:Lts. 

D 



iii) Discussion of Results 

Geochemical results and descriptions of soils and rocks are listed in 
Appendix 11. In cases of anomalous soil results the drawings have been 
contoured based on threshold and first and second order anomalies obtained by 
statistical means. 

Felsic Grid 

A total of 11 rocks were taken on this grid and analyzed for Cu, Pb, Zn, 
Ag and Au. Only one rock was slightly anomalous in copper returning a value 
of 218 ppm from an outcrop of pyritic, cherty siltstone. 

Grid 28D 

Only 2 rocks were collected from this grid and analyzed for Cu, Pb, Zn, 
Ag and Au. Neither of the 2 samples were anomalous in any element. 

Grid 23B 

The geochemical survey of this grid consisted of collecting 46 soil 
samples on lines suspected to be in close proximity to the airborne 
geophysical anomalies. 

Gold 

All the soil samples taken on Grid 23B were analyzed for gold. However, 
all samples but one, which returned a value of 110 ppb on L.244N/187+25E, came 
back with values of 10 ppb. 

Copper 

All soils col1ect:ed were analyzed for copper. Threshold and first and 
second order anomalies were derived by statistics and were determined to be 73 
ppm, 94 pprn and 115 ppm respectively. The results ranged between a low of 32 
ppm and a high of 80 ppm. Only two spot anomalies were found on this grid; 
one on L.242N/188+25E and the other on L.243N/188E (see Drawing #12). 

Zinc 

All soils taken during this survey were analyzed for Zn. Threshold and 
first and second order anomalies were calculated to be 325 ppm, 438 ppm and 
549 ppm respectively. 'These values are contoured on Drawing #12. 

One main anomalous zone was detected by geochemistry. Open at both ends, 
this zone extends from L.242N/188+37E through L.243N/188+50E to 188+75E. 

- 7 -  



Lead 

T h r e s h o l d ,  f i r s t  and  s e c o n d  ord :er  a n o m a l i e s  f o r  l e a d  i n  s o i l s  were 
d e t e r m i n e d  t o  b e  26  ppm, 3 7  ppm and 47 ppm r e s p e c t i v e l y .  These v a l u e s  are 
contoured on Drawing #1:3. 

Three s p o t  anoma1ii.s were found on t h e  g r i d  and are l i s t e d  below: 

L.245N/185+75E - 32 ppm 
L.243N/188E - 40 ppm 
L.243N/188+50E t o  188+75E - 26 t o  32 ppm 

S i l v e r  

0.7 ppm, 0.9 ppm and 1.2 ppm were determined t o  be t h e  t h r e s h o l d ,  f i r s t  
and second o r d e r  anomalies  by s t a t i s t i c a l  methods. 

Only  two s p o t  a n o m a l i e s  were r e v e a l e d  by t h i s  s u r v e y  a n d  a r e  l i s t e d  
below: 

Gr id  23D 

- 1.0 ppm 
- 0.8 ppm 

One rock  was c o l l e c t e d  and a n a l y z e d  f o r  Cu, Pb ,  Zn, Ag a n d  Au on t h i s  
g r i d  and d i d  n o t  r e t u r n  a n  anomalous r e s u l t .  

Grid 28B 

A t o t a l  o f  3 r o c k s  were c o l l e c t e d  on t h i s  g r i d  and ana lyzed  f o r  Cu, Pb, 
Zn, Ag and Au. However, none of t h e  samples r e t u r n e d  any anomalous r e s u l t s .  

- 8 -  



3.  Geophysics 

i) Instrument at iori 

SE-88 E.M. System 

The SE-88 unit differs from the normal HLEM systems such as the MaxMin 11 
above in that it measures without regard to phase, the ratio of signal 
amplitude between two frequencies which are transmitted and received 
simultaneously. A low ]frequency of 112 Hz is used as a reference frequency. 
The signal difference is integrated or averaged over a period of time in order 
to improve the signal to noise ratio. 

The survey parameters employed on the follow-up programme are as follows: 

C o i l  separation 
Frequencies 
Reference frequency 
Integration period 
Reading interval 
Measurement 

: 100 meters 
: 3037,  1012, 337 Hz 
: 112 Hz 
: 16 seconds 
: 25 meters 
: ratio of amplitude between 
reference and signal frequencies 
( X I .  

MP-3 Magnetometer ;Survey 

Magnetometers manufactured by Gem Systems of  Toronto, Ontario were 
employed for these surveys. The MP-3 Total Field Magnetometer System consists 
of one or more field units and a ba.se station. Diurnal and day to day 
variations are automatically corrected at the end of the survey by the built 
in microprocessor giving the data a usable accuracy of 1 gamma. 

ii) Discussion of Results 

Grid Felsic 

The Felsic Grid SE-88 survey failed to detect any source of bedrock 
conductivity. What this survey did define, however, was a contact between a 
low resistivity unit to the south and a high resistivity unit to the north. 

Grid 28D 

This grid was established over a group of low conductivity (11-18 
Siemens) INPUT E.M. responses. A dip towards the west is inferred from the 
airborne profiles. 

The ground E.M. survey located three zones of conductivity as seen on the 
SE-88 plan map. All three of these defined current axes have low 
conductivities and may be due in part 110 surface and/or subsurface resistivity 
changes. Unless encouragement is forthcoming from either geochemistry of 
geology these current axes are considered to be low priority. 

- 9 -  



Grid 23B 

The INPUT E.M. survey detected two adjacent zones of conductivity having 
conductivities in the range of 13 to 19 Siemens. 

The ground E.M. a.nd magnetic surveys have identified several anomalous 
features. The most prominent E.M. anomaly is located in the central portion 
of the grid on Lines 24100N and 24200N near the baseline. This highly 
conductive (24 to 50 Siemens) zone has a complete magnetic signature. A 
significant width of :20 meters is interpreted on L.24200N whereas two zones 
are interpreted 100 meters to the south. 

A second area of interest is defined on Line 24400N and two E.M. current 
axes are interpreted. There does not appear to be any significant magnetic 
response due to these conductors. The south ends of these axes extend to 
L.24300N as seen by the very high positive E.M. readings. 

The major portion o f  the grid, particularly west of the eastern conductor 
axes is underlain by a low resistivity unit (surficial or otherwise). In 
particular a wide low resistivity unit is mapped on L.23900N as indicated and 
whose "nose" extends to Line 24000N. 

The anomalous E.M. signatures recorded near the baseline on Lines 24100N 
and 24000N as discussed above warrant further investigation on a high priority 
basis. The combination of high conductivity and complex susceptibility make 
this zone an interesting target. 

Grid 23D 

This four line grid covered a group of moderate INPUT E.M. responses that 
have bgen interpreted as two parallel zones. 

The ground E.M. survey defined a broad zone of bedrock conductivity on 
Line 22900N between stations 17050E and 171253 and whose tail extends to Line 
22750N. A weak satellitic zone is evident 200 meters to the west, however, 
this may be due to a change in the underlying bedrock/surficial resistivity. 

The wide bedrock anomaly on Line 22900N is associated with abrupt 
variations of the bedrock magnetic susceptibility. It is not readily apparent 
if the conductivity and magnetic sources are one and the same, however, the 
association does add interest to this anomaly. 

Grid 28B 

The INPUT E.M. survey recorded a response having an interpreted 
conductivity of 2 1  Siemens. 

The ground geoph:ysics has defined the contact between low and high 
resistivity units. The low resistivity unit, mapped on the east side of the 
grid would be sufficient to explain the INPUT conductivity and signal 
amplitude. No additional work is warranted. 

- 1 0  - 



il IV. CONCLUSIONS AND RECOMMENDATIONS 

Felsic Grid 

Ll Mapping of this area revealed an atrea of highly leached, pyritic volcanic 
breccia-agglomerate, previously thought. to be an area of brecciated f elsic 
volcanics , but was actually caused by the intrusion of a felsic-intermediate 
dyke. i3 

The geochemical survey showed no positive results from this altered zone 
or any where else on the grid. 

Ground geophysical surveys did not pick up the altered zone and only 
defined an area of low resistivity to t:he south (volcanic agglomerate-breccia) 
and an area of high resistivity to the north (interbedded andesite-sediment 
package). 

u No further work is recommended. 

Grid 28D 

Minor bands of massive pyrrhotite and lesser pyrite were observed within 
the black, folded shales and argillites; of the Lower Jurassic Sinemurian beds. 

No anomalous results were obtained from rock geochem over these areas. 

Ground geophysics ( E . M . )  picked up 3 zones of  similar striking, low 
conductive axes associated with the areas containing the pyrrhotite banding. il 

More rock geochem, prospecting and possible soil geochemistry is 
recommended to clearly define the conductive sources toward their open ends. C 

Grid 23B 

0 Geological mapping of this grid did not provide any conclusive 
information regarding structure or stratigraphy, however, the ground 
electromagnetic survey did define a zone between Lines 241N and 242N with high 
conductivity and a complicated magnetic signature. U 

The geochemical survey conducted across this zone also shows a small, 
open zinc anomaly approximately 25 m downhill from the conductor. Spot 
anomalies of Cu, Pb and Ag are also found in this area. 

Another zone consisting of 2 axes of high conductivity and an associated 
geochemical spot anomaly in Pb appears on Line 244N. 

The western portion of the grid is underlain by a zone of low resistivity 
which is probably an expression of r:he underlying volcanics of the Rossland 
Formation as opposed to the zone of higher resistivity in the east portion of 
the grid which presumably indicates underlying sediments. 

D 
0 A thorough geological survey should be conducted over this grid with a 

geochemical survey run over the newly found conductor axes. 

- 1.1 - 



Grid 23D 

0 

c 
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Mapping of this grid revealed a large zone of thinly bedded sediments and 
interbedded pyroclastics containing fine grained, disseminated pyrite and 
pyrrhotite. This area is overlain 1:o the southwest by a capping of augite 
porphyry flows. 

The ground E.M. survey had delineated the contact between the volcanic 
cap and the underlying sediments on L.227+50N/168+75E which correlates well 
with the geological survey. 

The large conductive zone on  L . 2 2 9 N  may be due to a high pyrrhotite 
content within the sediments and pyroclastics. Rock geochemistry and more 
detailed mapping of this area and ground to the immediate south is 
recommended. 

Grid 28B 

The geological survey has revealed an interbedded section of andesite 
tuffs and flows, shales and ash tuffs. 

Ground geophysics ‘has defined a contact between low and high resistivity 
units. The low resistivity unit on the east side of the grid probably 
indicates that the majority of that area is underlain by volcanics whereas the 
high resistivity west side is underlain by sediments. 

No further work is recommended. 

REFEEZNCES -- 

Little, H.W., (1960) G.S.C. Memoir /I308 Nelson Map Area, West Half, 
British Columbia (82F/W 1/21. 
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APPENDIX I 

ANALYTICAL TECHNIQUES 



ANALYTICAL METHOD DESCRI PI’IONS FOR CEOCliEM ICAL ASSESSMENT REt’ORTS 

T h e  methods l i s t e d  a r c  p r e s e n t l y  a p p l i e d  t o  a n a l y s e  g e o l o g i c a l  m a t e r i a l s  
by t h e  Noranda Geochemical L a b o r a t o r y  a t  Vancouver .  

P r e p a r a t i o n  o f  S a m p l e s  

0 S e d i m e n t s  and soils a r e  d r i e d  a t  a p p r o x i m a t e l y  80 C and s i e v e d  w i t h  a 80 
mesh n y l o n  s c r e e n .  The  -80 mesh (0.18 am) f r a c t i o n  i s  u s e d  for g e o c h e d c a l  
a n a l y s i s .  

Rock s p e c i m e n s  a r e  p u l v e r i z e d  t o  -120 mesh (0.13 mu). Heavy m i n e r a l  
f r a c t i o n s  (panned  s a m p l e s  * f r o m  cons tan t .  vo lume) ,  a r e  a n a l y s e d  in i t s  
e n t i r e t y ,  when i t  i s  t o  be d e t e r m i n e d  f o r  g o l d  w i t h o u t  f u r t h e r  s a m p l e  
p r e p a r a t i o n .  

Analysis of Samples 

Decompos i t ion  of a 0,200 g s a m p l e  i t ;  done  w i t h  c o n c e n t r a t e d  p e r c h l o r i c  
and  n i t r i c  a c i d  ( 3 : 1 ) ,  d i g e s t e d  fo r  5 h o u r s  a t  r e f l u x  t e m p e r a t u r e .  P u l p s  o f  
r o c k  or  c o r e  are w e i g h e d  o u t  a t  0.4 g and  c h e m i c a l - q u a n t i t i e s  a re  d o u b l e d  
r e l a t i v e  t o  t h e  a b o v e  n o t e d  me thod  f o r  d i g e s t i o n .  

The c o n c e n t r a t i o n s  of Ag, C d ,  C o ,  Cu, F e ,  Mn, Mo, N i ,  Pb ,  V and  Zn c a n  be 
d e t e r m i n e d  d i r e c t l y  f r o m  t h e  d iges t  ( d i s s o l u t i o n )  w i t h  a c o n v e n t i o n a l  a t o m i c  
a b s o r p t i o n  s p e c t r o m e t r i c  p r o c e d u r e .  A V a r i a n - T e c h t r o n ,  Model AA-5 01- Model 
AA-475 i s  used  t o  m e a s u r e  e l e m e n t a l  c o n c e n t r a t i o n s .  

Elements Requiring S p e c i f i c  D e c o m p o s i t i o n  Method: 

Antimony - Sb: 0.2 g s a m p l e  I s  a t tacked  w i t h  3.3 m l  of 6X t a r t a r i c  a c i d ,  1.5 
ml conc .  h y d r o c h l o r i c  a c i d  a n d  0.5 m l  o f  conc .  n i t r i c  a c i d ,  t h e n  h e a t e d  i n  a 
w a t e r  b a t h  for 3 h o u r s  a t  95OC. 
d i s s o l u t i o n  w i t h  a n  AA-475 e q u i p p e d  w i t h  e l e c t r o d e l e s s  d i s c h a r g e  lamp (EDL). 

S b  i s  d e t e r m i n e d  d i r e c t l y  f r o m  t h e  

Arsenic - As: 0.2 - 0.3 g s a m p l e  i s  d i g e s t e d  w i t h  1.5 m l  of p e r c h l o r i c  70X 
and 0.5 ml o f  conc .  n i t r i c  a c i d .  A V a r i a n  AA-475 e q u i p p e d  w i t h  a n  As-EDL is 
u s e d  t o  a r s e n i c  c o n t e n t  i n  t h e  d i g e s t .  

Bar ium - Ba: 0.1 g s a m p l e  d i g e s t e d  o v e r n i g h t  w i t h  conc .  p e r c h l o r i c , n i t r i c  and  
h y d r o f l u o r i c  a c i d ;  P o t a s s i u m  c h l o r i d e  added  t o  p r e v e n t  i o n i z a t i o n .  A t o m i c  
a b s o r p t i o n  u s i n g  a n i t r o u s  o x i d e - a c e t y l e n e  f l a m e  d e t e r m i n e s  B a  from t h e  
a q u e o u s  s o l u t i o n .  

B i s m u t h  - Bi: 0.2 g - 0 . 3  g is d i g e s t e d  w i t h  2.0  m l  of p e r c h l o r i c  7 0 %  and 1.0 
m l  of conc .  n i t r i c  a c i d .  B i s m u t h  is d e t e r m i n e d  d i r e c t l y  from t h e  d i g e s t  w i t h  
a n  AA-475 c o m p l e t e  w i t h  EDL. 

Gold  - Au: 
p a r t s  h y d r o c h l o r i c  a c i d )  
s o l u t i o n .  AA i s  u s e d  t o  d e t e r m i n e  Au. 

10.0 g s a m p l e  is d i g e s t e d  w i t h  a q u a  r e g i a (  1 p a r t  n i t r i c  and  3 
G o l d  i s  e x t r a c t e d  w i t h  MlBK from t h e  a q u e o u s  

Magnesium - Hg: 0.05 - 0.10 g s a m p l e  i s  d i g e s t e d  w i t h  4 m l  p e r c h l o r i c / n i t r i c  
a c i d  ( 3 : l ) .  An a l i q u o t  i s  t a k e n  t o  reduc:e t h e  c o n c e n t r a t i o n  t o  w i t h i n  t h e  



range of atomic absorptlon.' The A A - 4 7 5  with the use o'f a nitrous oxide flame 
determines Hg from the aqueous solution. 

Tungsten - W: 1.0 g sample sintered with a carbonate flux and thereafter 
leached with water. The leachate is treated with potassium thiocyanate. The 
yellow tungsten thiocyanate is extracted into tri-n-butyl phosphate. This 
permits colourimetric comparison with standards to measure tungsten 
concentration. 

Uranium - U: An aliquot from a perchloric-nitric decomposition, usually from 
the multi-element digestion, is buffered.. The aqueous solution is exposed to 
laser light, and the luminescence of the uranyl i o n  is quantitatively measured 
on the UA-3 (Scintrex). 

* N.B. If additional elemental determinations are required on panned samples, 
state this at the t i m e  4. sample submission. 
determinations would be futile. 

Requests after gold 

LOUEST VALUES REPORTED IN PPK 

Ag - 0.2 
Cd - 0.2 
co - 1 
cu - 1 
Fe - 100 

Mn - 20 Zn - 1 Au - 0.01 
MO - 1 Sb - 1 w - 2  
Ni - 1 As - 1 u - 0.1 
Pb - 1 Ba - 10  
v - 10 €31 - 1 

EJvL/ie 
March 1 4 ,  1984 
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NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY f&/S IC G P / A  I' 

SAMPLE NO. LOCATION & DESCRIPTION I TYPE I W I D T H  11- 
S A M P L E  R E P O R T  

4 

c1 

--I-- * 

SAMPLE 
BY 



NORANDA EXPLORATION COMPANY, LIMITED 

P R o P E RTY ,@& aflr hbMA- ef A8-A 
‘8.4 F 1‘5 N.T.S. 

DATE &- 
S A M P L E  R E P O R T  

SAMPLED 
B Y  



117N-18125E 
18150.0 
18175.0 
18187.5 
18200. 0 
18212.5 

18237.5 
18250.0 
18262- 5 
18275.0 
18300. 0 

117N-18325E 
118N-18075E 

18100. 0 
18125.0 
18137.5 
18150.0 
18162.5 
18175.0 
18187.5 
18200.0 
18212.5 
18225.0 
18237.5 
18250.0 
18262.5 
18275.0 
18300.0 

118N-18325E 
119N-1805OE 

18075. 0 
18100.0 
18112.5 
18125.0 
18137.5 
18150.0 
18162.5 
18175.0 
18200. 0 

18225.0 
1 18250.0 

18275.0 

18225. 0 

i a a z  5 

48 160 
50 140 
48 160 
40 140 
38 130 
40 88 
34 140 
34 120 
38 34 
36 140 
34 120 
40 160 
40 160 
3G 200 
48 200 
74 300 
1(:)0 3(:)0 
72 260 
60 230 
44 180 
~d 180 
36 160 
40 200 
34 140 
34 120 
30 120 
30 160 
34 150 
34 130 
34 140 
54 160 
42 180 
70 140 
34 130 
34 140 
34 130 
36 160 
38 150 
42 160 
52 120 
48 110 
42 110 
42 140 
42 120 

- .- 

12 0.4 
28 0.4 
16 0.6 
20 0.4 
14 0.4 
8 0. 4 
8 0.4 
10 0.4 
6 0.4 
14 0.4 
10 0.4 
16 0.6 
14 0.6 
10 0. 6 
16 0. 6 
80 1.4 
22 l.G 
22 1.2 
16 0. 6 
10 0.2 
12 0. 2 
14 0.2 
12 0.2 
10 0. 2 
10 0 - 2  
6 0.2 
6 0.2 
12 0.4 
12 0.2 
12 0. 2 
10 0.4 
20 0. 4 
22 0.6 
10 0.4 
10 0 .  2 
8 0.2 
18 0.'4 
10 0. 2 
10 0. 2 
12 0. 2 
12 0.2 
12 0. 2 
14 0.2 
10 0.4 

10 52653 
10 
10 
10 
10 
1 0 
10 
10 
1 (3 
10 
1 0 
10 
10 
1 0 
10 
1 0 
1 (3 
10 
10 
10 
1 6 
1 0 
10 
10 
10 
1 0 
1 0 
10 
10 
1 0 
10 
40 
10 
10 
10 
10 
10 
10 
1 0 
1 0 
1 0 
10 
10 
10 

40 120 12 0.2 1 0 
242N-18725E 32 230 

18750. 0 40 220 14 0.2 
18762.5 42 180 8 0. 2 10 

b0 bQ 36' 



T. 1. 
0 0  = 

SFIMPLE 
NO. 

. PPB 8510-016 
cu Zn Pb Ru GCI Pg. 2 o f  3 

18775.0 
18787.5 
18800.0 
18812.5 
18825.0 
18837.5 
18850.0 
18875.0 

242N-18300E 
243E-18725E 

18750. 0 
18775.0 
18787.5 
18800. 0 
18812.5 
18825.0 
18837.5 
18850. 0 
18875.0 

243N- 18300E 
244N-18575E 

18€00.0 
18625.0 
18650.0 
18675.0 
18700.0 
18725.0 

244N-18775E 
245N-18525E 

18550.0 
18575.0 
18587.5 
18600. 0 
18612.5 
18625.0 
18650. 0 
18675. 0 
18687.5 

44 
38 
42 
58 
78 
56 
68 
56 
€ 0 
50 
34 
38 
70 
80 
60 
62 
54 
64 
54 
62 
58 
58 
64 
52 
54 
44 
46 
46 
36 
42 
66 
70 
54 
46 
42 
40 
36 
36 

210 
230 
270 
270 
300 
380 
210 
200 
170 
160 
140 
170 
150 
260 
210 
230 
310 
460 
320 
180 
180 
160 
160 
170 
140 
200 
230 
190 
260 
310 
220 
230 
200 
200 
190 
2 10 
230 
200 

10 
8 

12 
10 
10 
18 
0 
8 

12 
24 
24 

8 
4 

40 
8 

12 
22 
26 
32 
10 

10 
12 
22 
14 
12 
10 
16 
10 
20 
32 
16 
8 

18 
8 

12 
18 
18 

i a  

0.6 
0. 2 
0 .  2 
0.8 
0.4 
0.2 
0. 2 
0.2 
0 .  2 
0.4 
0.4 
0.2 
0.4 
1.0 
0. 6 
0.4 
0. E: 
0.6 
0. 2 
0.4 
0. 2 
0.4 
0. 6 
0.2 
0.8 
0.4 
0.6 
0. 6 
0. € 
0. 2 
0. 2 
0.2 
0. 2 
0. 2 
0.4 
0.6 
0.4 
0. e 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
1 0 
10 
10 
1 0 
10 
1 0 
10 
10 
10 
1 0 
10 

i 10 

1 0 
10 
10 
1 (3 
1 0 
10 
10 
10 
10 
1 0 

i i) 

1 i) 

83033.0 
83034.0 
83035.0 
83096.0 
83097.0 
83038.0 
83033. 0 
83100. 0 
83051. 0 
83026.0 
83027.0 
83028.0 
83023. 0 

54 
66 
80 
62 
74 
5 0 
60 
42 
46 

9Ci 58 
56 
52 
54 

140 2€ 
1 00 24 
86 14 

130 14 
30 8 

150 24 
100 10 

130 20 
120 12 
32 10 
92 12 

110 14 

100 i a  

0.2 
0. 2 
0. 2 
0.2 
0.2 
0.4 
0. E: 
0.2 
0.4 
0. 2 
0. 2 
0. 2 
0. 2 

44-. 100 - LU -36----7*. =: .Lv 

18700. 0 40 180 8 0.2 10 
18712.5 40 140 8 0. 2 10 102 

103 18725.0 54 150 16 0.4 10 
18750.0 60 160 8 0. 2 10 

10 
10 

1 eo 
10 
20 
1 C) 
1 0 
10 
10 

c, n 

iJ01 

105 - 245N-18775E 60 200 10 0. 2 10 

10 5Z653 
10 

10 
i o 
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APPm:Lx I11 

STBTEMENT OF COSTS 



NORANDA EXPLORAT I O N  COMPANY. L I M I  TED 

STATEMENT O F  C O S T  -~ 

PROJECT: ARCH GROUP DATE 

TYPE OF REPORT: GEOLOGY, GEOCHEM + GEOPHYSICS 

a)  Wages: 

No. o f  Days 62 

Rate  p e r  Day $ 109.09 

Dates From: June - O c t o b e r ,  1985 

To t a 1 Wa ges 62 x $ 128.22 

b) Food and A c c o m d a t i o n :  

No o f  days 62 

Rate p e r  day $ 48.00 

Dates From: June - O c t o b e r ,  1985 

T o t a l  Cost 62 x $ 45.00 

c )  T r a n s p o r t a t  i o n :  

No o f  days 62 

Rate p e r  day $ 50.00 

Dates  From: June - October ,  1985 

T o t a l  Cos t  62 X $ 50 

d )  I n s t r u m e n t  R e n t a l :  

Type o f  I n s t r u m e n t  

No o f  days 

Rate  p e r  day $ 

Dates From: 

T o t a l  Cost  

Type o f  I n s t r u m e n t  

No o f  days 

Rate  p e r  day $ 

Dates F r o m :  

T o t a l  Cost  

x s  

x s  

$ 6,763.58 

$ 2,976.00 

$3,100.00 



3 
f )  A n a l y s i s  

( S e e  a t t a c h e d  s c h e d u l e )  

g )  Cos t  o f  p r e p a r a t i o n  o f  R e p o r t  

A u t h o r  

D r a f t  i n g  

T y p i n g  

h)  O t h e r :  
C o n t r a c t o r  

$ 434.70 

$ 218.18  

$ 545.45 

$ 109.09 

$ 1,200.00  

T o t a l  Cost $ 1 5 , 3 4 7 . 0 0  

e )  U n i t  c o s t s  for  GEOLOGY 

No o f  days  19 

No o f  un i  t S  19  mandays 

U n i t  c o s t s  ! ;240.00 ' 1 day 

T o t a l  C o s t  1 9  x $240.00 

f )  Uni t  c o s t s  f o r  GEOCIIEM 

No of days 4 mandays 

No of  u n i t s  6 3  samples  

Uni t  c o s t s  !j 20.00  1 day 

T o t a l  Cos t  6 3  X $20.00 

g)  Un i t  c o s t s  f o r  GEOPHYSICS 

No of days 23 mandays 

No of u n i t s  2 9 . 3  l i n e  km. 

Uni t  c o s t s  $284.20 day 

T o t a l  Cos t s  2 9 . 3  X $ 284.20 

$ 4,560.00 

$ 1,260.00  

$ 8,327.00 



P 
h) U n i t  costs f o r  CON’IXACTING 

N o .  of u n i t s  5.0 km 

U n i t  cos t s  $ 240.00 / k m  

T o t a l  C o s t s  5 X $ 240.00 

tiid 

@ 

G r a n d  T o t a l  

P 

P 

P 

E 

$ 1,200.00 

$ 1 5 , 3 4 7 . 0 0  

P 
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STATEWENT OF QUALIFICATIONS 



! 

c STATEMENT O F  QUALIFLCATIONS 

* * * * * * * * * * * * * * $ C * * * * * * * * * * * *  

I ,  D. Graham G i l l  of t h e  C i t y  of Vancouver, P r o v i n c e  of B r i t i s h  Columbia, 
hereby c e r t i f y  t h a t :  

I a m  a g e o l o g i s t  r e s i d i n g  a t  1271 - 52nd. S t r e e t ,  Del ta ,  B.C. 

I have g r a d u a t e d  from t h e  U n i v e r s i t y  of B r i t i s h  C o l u m b i a  i n  1 9 8 3  w i t h  a 
B.Sc i n  geology. 

I have worked i n  m i n e r a l  exp1ora t io .n  s i n c e  1979. 

I h a v e  b e e n  employled by Noranda E x p l o r a t i o n  Company, L imi t ed  s i n c e  May, 
1983. 

D. Graham G i l l  










































