
GEOCHEMICAL ASSESSMENT REPORT 

OF THE GOLD, SILVER, PLATINUM AND PALLADIUM POTENTIAL OF THE 

NIK 1 - 4 CLAIMS 

OWNED BY BP MINERALS LIMITED 

OPERATED BY BP RESOURCES CANADA LIMITED 
# 7 0 0  - 890 West Pender Street, Vancouver, B.C, V6C lK5 

OMINECA MINING DIVISION 

NTS 94D/9E 
FILMED 

&if J 
te 

Located approximately 10 km northeast of the airstrip 
at Johanson Lake . .  

Long. 126O 0 8 '  I Lat. 56O 4 0 '  

Dr. S . J .  Hoffman 
Geochemist 

R.H. Wong 
Project GeoPoqist 

BPVR 86-11 



SUMMARY 

The Au, Ag, Pt and Pd potential of the NIK was assessed by the 

reanalysis of 320 archive sample pulps for a suite of 30 elements 

soluble in aqua regia, augmented by determination of Au, Pt and 

Pd following a fire assay preconcentration. Results were 

disappointing, as only three weak Au anomalies having maximum 

values of less than 100 ppb w2re identified. Results for Ag, Pt 

and Pd were less than 1 ppm and at the 50  ppb, 50 ppb detection 

limit, respectively. Reanalysis of samples for Pt and Pd using a 

2 ppb detection limit is needed before comment' can be made on t h e  

platinum potential of a large zoned ultramafic complex. 

The study reaffirmed the Cu and Mo anomalies but failed to 

identify sweateners, such as Ag, Cd, W, Au and Pb to the ore 

element suite. The property thus has to be assessed based on 

base metal values alone along the southwestern margin of an 

ultramafic complex, and associated with volcanics units along an 

east-west trending valley south of the ultramafic intrusion. 

The multielement study has effectively mapped the ultramafic 

intrusion into many more units than are mapped geologically. 

These may become important should at a Pt group element potential 

be recognized. 



RECOMMENDATIONS 

1. Samples should be reanalyzed for Pt and Pd using a 2 ppb 

detection limit . 

2. Continued analysis of archive pulps is to be reoommended i n  

areas on the claim group where t h e s e  data are not yet 

available . 

3 ,  The ICP data for Sb, W, As and Pb associated w i t h  ultra- 

mafic rocks should be reviewed, in view of the unusual 

matrix comprising ultramafic-derived Soils. 
, 
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1. 

INTRODUCTION 

In recent years exploration emphasis has shifted to Au, A g ,  Pt 

and Pd. 

anomalies within each of the claims and associated ultramafic 

rocks, it was decided to evaluate the claim areas by reanalysis 

of 320 available samples for metals of interest including lead, 

nickel, gold, silver, platinum and palladium, A multi-element 

analytical technique was also selected to assist geological 

mapping and perhaps identify alteration zones. This report 

summarizes results from that work. 

In view of the occurrence of extensive copper soil 

LOCATION AND ACCESS 

The NIK claims lie within the Omineca Mining Division, PO km N N E  

of the airstrip at Johanson Lake, B.C. (Fig. 1). 

Access to the claims is by helicopter from Johanson Lake, located 

on the Omineca highway from Fort St. James. A four wheel drive 

access road was constructed to the property in 1977 ,  but is 

probably not useable today without upgrading 

CLAIM STATUS (Fig. 2) 

1. NIK 1 (#139(10)) 12 units recorded Sept. 16 ,  1 9 7 6  

(300 hectares) 

2. NIK 2 (#140(10)) 18 units recorded Sept. 16 ,  1 9 7 6  

( 4 5 0  hectares) 
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2. 

NIK 3 ( # 3 6 1 ( 7 ) )  18 units recorded July 19 ,  1 9 7 7  

( 4 5 0  hectares) 

NIK 4 ( # 3 6 2 ( 7 ) )  12 units recorded July 19,  1 9 7 7  

( 3 0 0  hectares) 

GENERAL GEOLOGY 

Claims lie within the "Quesnel Trough", a northwest trending 

linear belt of Mesozoic volcanic and sedimentary units separating 

late Palezoic rocks of the Pinchi Geanticline in the west from 

Proterozoic and Paleozoic metasediments of the Omineca 

- Geanticline in the east. The claims qre underlain by Takla 

Group, fine- to coarse-grained pyroclastic and flow andesites 

along the south, southeastern and eastern margins of the claims, 

in contact with pyroxenite and/or peridotite of the NIK claims 

ultramaf ic pluton. Plugs and dykes of diorite, monzodlorite arid 

quartz diorite intrude claim units. A major structural zone, 

labelled the NIK lineament trends northwestward through the 

claims. Northwestward trending thrust faults position 

Proterozoic and Pennsylvanian units to the northeast of the Land 

holding 

Intense structural preparation combined with strong copper- 

molybdenum geochemical anomalies in overburden have attracted 



e x p l o r a t i o n  i n t e r e s t  t o  t h e  a rea .  C h a l c o p y r i t e  a n d / o r  b o r n i t e  

o c c u r r e n c e s  a re  f o u n d  i n  b o u l d e r s  w i t h i n  l o c a l l y  d e r i v e d  

o v e r b u r d e n  o r  i n  b e d r o c k .  T h e s e  grade u p  t o  1 t o  2% c o p p e r .  The 

5 

g e o l o g y  o n  t h e s e  c la im g r o u p s  h a v e  n e v e r  b e e n  tes ted f o r  t h e i r  

Au, Ag, P t  o r  Pd p o t e n t i a l .  

PROPERTY GEOLOGY 

The N I K  1-4 claims c o v e r  m o s t  of Wrede C r e e k  zoned  u l t r a m a f i c  

c o m p l e x ,  t h e  l a r g e s t  of s e v e r a l  s u c h  u l t r a m a f i c  b o d i e s  i n  t h e  

McConnel l  C r e e k  map-area. The complex  is e x p o s e d  o v e r  a n  area 

2 km b y  5 km a n d  is e l o n g a t e  i n  a n o r t h w e s t e r l y  d i r e c t i o n  ( F i g .  

3 ) .  A major n o r t h - t r e n d i n g  f a u l t ,  t h e  N I K  f a u l t  forms t h e  

w e s t e r n  border o f  t h e  complex , '  w h i l e  f a u l t s  g e n e r a l l y  t r e n d i n g  

n o r t h w e s t  bound t h e  c o m p l e x  o n  i t s  n o r t h e a s t e r n  a n d  e a s t e r n  

s ides .  To t h e  s o u t h  a n d  s o u t h e a s t ,  t h e  u l t r a m a f i c  r o c k s  are i n  

i n t r u s i v e  c o n t a c t  w i t h  h o r n f e l s e c !  v o l c a n i c  u n i t s  o f  t h e  T a k l a  

Group .  

a )  I n g e n i k a  S e d i m e n t s  a n d  Lay Range V o l c a n i c s  

The I n g e n i k a  S e d i m e n t s  a n d  Lay Range V o l c a n i c s  ( u n i t s  1 a n d  

2 i n  t h e  g e o l o g i c  l e g e n d )  o c c u r  t o  t h e  n o r t h e a s t  o f  t h e  

claim area and  a re  i n  f a u l t  c o n t a c t  b o t h  w i t h  e a c h  o t h e r  and 

t h e  u l t r a m a f i c  c o m p l e x .  The I n g e n i k a  S e d i m e n t s ,  of 

P r o t e r o z o i c  a g e ,  c o m p r i s e  a mono tonous  s e q u e n c e  o f  
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4 .  

quartzo-feldspathic gritty sandstone, siltstone, shale and 

minor conglomerate and limestone with metamorphic equiv- 

alents up to kyanite grade. The Lay Range Volcanics are of 

Pennsylvanian age and consist of intermediate to mafic 

lithic tuff, breccia and pillow lava. 

Takla Volcanics and Amphibolite 

Rocks of the Upper Triassic Takla Group (unit 3 )  make up a 

thick succession of volcanic and sedimentary strata striking 

in a general east-west direction and dipping moderately to 

the south. Massive andesitic, augite-rich, coarse 

pyroclastics and flows pass upward into fine-grained tuffs 

and tuffaceous arenites* containing interbeds of argillite 

and limestone. Along the southern margin of the ultramafic 

complex, hornfelsing of the volcanics has produced an 

amphibolite (unit 4) aureole up to 400 m in width. 

Hornblende hornfels, displaying rare relict volcanic 

textures, occurs immediately adjacent to the ultramafic 

complex. This grades outward into rocks of the 

albite-epidote hornfels facies in which relict augite and 

relict pyroclastic textures are evident. 

c) Ultramafic Rocks: Dunite, Peridotite-Pyroxenite, 

Hornblendite (Units 5a,b,c) 

The ultramafic complex displays a crudely concentric zoning, 
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progressing outward from a core of dunite to a rim of 

pyroxenitic rocks. Within this rim of pyroxenitic rocks, 

lithologies are seen to pass gradationally outward from 

olivine pyroxenite to pyroxenite, to hornblende pyroxenite - + 
olivine. Perldotite occurs as small irregular zones within 

the pyroxenite. Extensive metasomatism at the margin of the 

ultramafic complex has transformed much of the peripheral 

hornblende-olivine pyroxenite into an altered rock referred 

to here as metasomatic hornblendite. 

The dunite core dominates the ultramafic complex both 

areally and topographically. Massive dunite, outcropping 

over an area approximately 2 km by 3 km, forms the broad 

ridge central to the claim area. 

Dunite is distinguished by a commonly well-developed skin of 

orange-brown weathering which ranges up to 3 cm in 

thickness. On fresh surfaces, the dunite displays a 

characteristic granular texture with medium-grained (1-4 

mm) I black olivine composing 9 5  to 98  percent of the rock. 

Slightly finer-grained chromite makes up 2 to 5 percent of 

the rock, occurring as disseminations and rare schlieren- 

like concentrations. These latter concentrations of 
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chromite are the only suggestions of cumulate or 

compositional layering evident in the dunite. A moderately 

to well-developed set of orthogonal fractures is common in 

the dunite. 

Although less well-exposed than the dunite for the most 

part, pyroxenitic rocks appear to constitute a continuous 

rim ranging from 50 to greater than 1000 m wide on the 

northern, eastern and southern sides of the dunite. In 

plan, the pyroxenitic unit is widest in the southeast and 

tapers considerably to the west and northwest. On the 

western side of the dunite, the pyroxenitic rim has been 

truncated by a major north-trending fault. 

Where exposed, the contact between dunite and the 

pyroxenitic unit is very sharp, occurring within 5 m. The 

contact itself is locally a zGne of weakness and is marked 

topographically by curving gullies. 

Olivine pyroxenite is invariably found immediately adjacent 

to the dunite contact and is commonly present for up to 100 

m outward. Where the pyroxenitic rim tapers in the 
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southwest of the complex, only 50 m of olivine pyroxenite 

separates dunite from hornfelsed country rocks. 

Olivine pyroxenite is a medium-grained equi-granular rock 

which weathers to a grey-green colour. On fresh surfaces, 

invariably serpentinized olivine, comprising 3-10% of the 

rock, appears as small blackclots interstitial to the 

generally unaltered clinopyroxene. Olivine is less commonly 

pseudomorphed by strongly coloured green bowlingite or 

red-brown iddingsite. 

The gradational nature of the contact between olivine 

pyroxenite and pyroxenite is best seen in drill core. 

Olivine gradually becomes more and more sporadic in 

occurrence before disappearing completely. This change 

generally occurs within tens of metres. Interestingly, 

within some of these sporadic zones of olivine occurrence, 

the olivine may constitute up to 50 percent of the rock and 

in these cases could more correctly be called peridotite. 

Peridotite pods within the pyroxenite outcrop in at least 

two places. Peridotite is easily recognized by its 

irregular weathered surface due to the differential 

weathering of clino-pyroxene and olivine. Also, peridotite 
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tends to be more resistant than the surrounding pyroxenite, 

owing to the usually high degree of serpentinization of the 

olivine . 

Hornblende-olivine pyroxenite was not noted in outcrop and 

was only seen in a single diamond drill hole where it 

constitutes the peripheral 200 m or more of the ultramafic 

complex. In hand-specimen, the rock is dark black, very 

strongly magnetic, and displays abundant hornblende crystals 

commonly up to 1 cm or more in length. 

Metasomatic hornblendite outcrops intermittently along the 

northern, eastern and southern edges of the ultramafic body 

but is most prevalent in the southeastern portion of the 

complex. Although it appears to constitute a relatively 

large proportion of the ultramafic body areally, the extent 

of this unit is probably exaggerated somewhat by the 

combined effects of topography and a possible southeasterly 

plunge to the complex. 

Metasomatic hornblendite is considered by the writer to be 

the altered equivalent of hornblende-olivine pyroxenite 

based on its relative position, distribution and contact 
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relations within the complex, its highly-magnetic and 

hornblende-rich nature, 2nd its extensive metasomatic 

alteration. The hornblendite is a coarse-grained rock 

containing 4 0  to 80 percent hornblende in a matrix of white 

to light green interstitial material and magnetite. 

The contact between metasomatic hornblendite and adjacent 

pyroxenite is broadly gradational over tens of metres. 

Outward from pyroxenite, the rock progresses to pyroxenite 

replaced or "dyked" by hornblendite, to hornblendite 

containing small unreplaced zones of pyroxenite (and/or 

hornb lende -o l iv ine , . . . py roxen i t e ) ,  to massive hornblendite. 

d) Monzodiorite and Quartz Diorite 

Numerous dykes, ranging from .5 m to 150 m in width, .intrude 

the ultramafic complex and adjacent Takla Group volcanics, 

Dyke rocks vary considerably both in texture and 

composition. Equigranular to porphyritic diorite, quartz 

diorite and monzodiorite are the predominant lithologies, 

but granodiorite and rare quartz-k-feldspar pegmatite are 

also present. 
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A large intrusive body of mainly monzodiorite composition, 

known as the Fleet Peak pluton, outcrops to the north within 

3 km of the ultramafic complex. This pluton is Jurassic in 

age and correlative with the Omineca Intrusions. Dioritic 

to granitic dykes evident in the study area are considered 

by the writer to be apophyses of this pluton, representing 

early to late differentiates. 

TOPOGRAPHY 

The NIK claims cover an "F" shaped ridge, the adjoining valley to 

west ("Fault Creek") and south and the area to the east; 

including the "Main Valley" (containing the south fork of Wrede 

Creek) and the westernmost tip of the Lay Range. The ''F" shaped 

ridge has steep slopes along its western, southern and northern 

sides but opens broadly and gradually to the valleys on the north 

and east. The Lay Range has steeply sloping sides on its western 

and northern flanks. The valleys on the north and east of the 

"F" shaped ridge, the "Main Valley" and the valley of Upper Lay 

Creek exhibit the characteristic I I U "  shape erosional form 

produced by valley glaciers. "South Cirque" is a gently rolling, 

broad, hanging wall valley. "North Cirque" has a narrow, steeply 

sloping headwall typical of local alpine glaciation. Elevations 

range from 1400 m in the "Main Valley" to 2200 m on top of the 

"F" shaped ridge and the Lay Range. 
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VEGETATION 

Timberline is locally variable but averages about 1700 m in 

elevation. The forest cover belcw this level is predominantly 

coniferous; consisting of black spruce and balsam fir with alder 

dominating large seepage areas and "Main Valley" bottom land. 

Grass, moss, lichens and alpine flowers are common above 1700 m 

in "North" and "South" cirques. Vegetation is sparse over much 

of the northern and central portions of the area. The ultramafic 

rocks are deficient in potassium, phosporus and other mineral 

constituents needed to aid plant growth. 

OVERBURDEN AND S O I L S  

Overburden comprises locally derived residual material at upper 

elevations, particularly over ultramafic units. Downslope, 

colluvial movement or landsliding has produced talus fans 

aproning the mountain ranges. 

perhaps along the main valley of the tributary of Wrede Creek. 

In the latter environment, alluvial deposits of the creek are 

Glacial tills are thin except 

also prominent. 

Overburden thickness generally averages 1 to 3 m at higher 

elevation, and between 5 m and 30 m in cirque valleys and the 

Main Valley. A solifluction lobe is a prominent feature of North 
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Cirque. Thick overburden accumulations in the two cirque valleys 

is a reflection of extensive landsliding rather than being due to 

glacial action. 

Soils are weakly developed. They generally have a thin leaf 

Humus (LH) horizon several cm thick, underlain by a medium brown 

zone slightly modified from underlying parent material (BM). 

Accumulation of Fe to form a BF horizon defined as a medium red 

brown layer, is not common. 

SAMPLE ANALYSIS 

Soil samples at 320  sites (Fig. 4 )  have been reanalyzed. Samples 

comprise inorganic material collected from the top of the I'B" 

soil horizon in 1976-1977 and stored as pulps on behalf of Selco 

Division by Vangeochem Labs Ltd. They were required to .subject 

the samples to a multi-element analysis, as well as determine 

their Au, Pt and Pd contents. Analytical methods are summarized 

in Appendix 1. 

METHOD OF DATA EVALUATION 

Appendix 2 lists field technical data and analytical results in 

three parts, appropriately numbered in the upper right hand 
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corner of each page. Histograms were drawn to summarize the 

distribution of metal values in soil samples on the NIK claims 

(Fig. 5). 

The interpretation of histograms procedure is relatively 

straightforward: subjectively determine population groupings on 

histograms constructed using either arithmetic or geometric 

(logarithmic) concentration intervals and then highlight the 

upper tails of each population. The influence of exceptionally 

high values can be minimized by truncating for this purpose. 

Histogram interpretation has been used to establish contour 

- levels for the geochemical maps of Fig;%. 

DESCRIPTION OF RESULTS 

1. Introduction 

Geochemical data for the NIK claims are presented on Fig 6. 

reanalyzed for purposes of this report, the location is 

nevertheless indicated by a cross ( + I .  

2 )  The Precious Metals Au (Fig. 6a), Ag (Fig 6b), Pt (Fig 6c) 

Pd (Fig. 6d). 

Of all the precious metal data, only 3 multisample gold 

anomalies are outlined. Remaining Au values are at 
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backgrounds of less that 10 ppb or are represented the odd 

isolated high value of up to 8 0  ppb. 

3 .  The Pathfinder Elements Sb (Fig. 6e), As (Fig. 6f), Ri 

(Fig. 6g). 

One Sb anomaly is outlined in the north, associated with the 

dunite. Sb values are generally enhanced over the dunite, 

and it is suspected that a spectral interference might be 

spuriously producing the Sb distribution. 

Eleven multisample As anomalies exceed a threshold of 12 

ppm, to a maximum of 50 ppm. The largest anomaly is 600 m 
.. 

long and 200 m wide. The majority of the As anomalies 

appear associated with dunite or peridotite/pyroxenite which 

generally comprise clusters of two or three contiguous 

samples. Average A s  background over these geologic units is 

also somewhat enhanced compared to the volcanics. Bi 

levels do not vary sufficiently above background to be 

considered anomalous. 

4. The Base Metals Cu (Fig. 6h), Pb (Fig. 6i), Zn (Fig. 611, 

Cd (Fig. 6k), Mo (Fig. 611, W (Fig. 6m), 

Descriptions of the Cu, Mo and Zn distributions have been 

reported previously. These have not changed, based on the 
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ICP reanalysis. To summarize findings, Cu has accumulated 

along the NIK linear, particularly in the North Cirque. 

Anomaly 1 is over 1 km long and up to 400 m wide where Cu 

values exceed 250 ppm. South Cirque is associated with 

similarly enhanced values. Geochemical Cu patterns in North 

Cirque are readily explained by the occurrence of known 

mineralized intrusive boulders in the overburden. Cu 

anomalies li through 13 likewise are directly explained 

mineralized intrusive boulders in talus deposits along the 

western portion of NIK 3. Anomaly 4 through 10 in the Main 

Valley lie along the NK fault tread and the margins of the 

ultramaf ic complex. They have not been explained. Msximum 

Cu contents are in the range of 500 to 1000 ppm. 

The dunite is a Cu-poor unit,.being associated with values 

less than 7 5  ppm with a core of less than 50 ppm 

concentrations. Slightly enhanced Cu backgrounds of 75 to 

225 ppm characterize pyroxenite - peridotite-hornblendite 

units. In this respect, the Cu patterns are parallelied by 

the Zn distribution which appears to follow underlying 

geology. Zn values are generally low, at less than 40 ppm, 

in the core of the dunite, and are enhanced to the 70 to 

100 ppm range at the dunite margins or associated with 

pyroxenite-peridotite. The largest anomaly, No. 1 in North 
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Cirque, exhibits little internal contrast, suggesting 

lithological rather than sulphide control. Absence of 

anomalous Cd values would confirm this interpretation. 

Elsewhere, enhanced Zn contents are seen in the southwest of 

NIK 3 ;  these coincide with Cu anomalies, but are probably 

also lithologically controlled. 

Mo accumulation is found along the southwestern margins of 

the ultramafic intrusion and within the Main valley. 

Anomalies 1 to 3 in North Cirque and 4 and 5 in South Cirque 

are readily explained by molybdenite occurring in bedrock or 

in glacial/talus float. Anomalies in the Main Valley have 

not been adequately explained. Maximum values in the latter 

environment are in the 25 to 50 ppm range and comprise 

clusters of 5 or more contiguous samples in zones averaging 

about 400 m in diameter. 

The Pb data are new but not particularly interesting. 

Maximum values average around 20 ppm. Higher values are 

associated with all geological environments. W was also 

detected at levels above 9 ppm, primarily along the 

southwestern portion of the ultramafic unit. The 

significance of the W values is uncertain. If real, they 

are certainly anomalous. 
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5. The Rock Forming Elements: Co (Fig. 61-11, Ni (Fig. 6 0 ) ,  Cr 

(Fig. 6p). 

C o  and Ni contents are enhanced over the dunite, with a 

cluster of higher values overlying the northern portion of 

NIK 2. Maximum values average around 1 2 5  ppm and 1 7 0 0  ppm, 

respectively. Cr values also cluster into zones exceeding 

250 ppm leachable metal, along the margins of the dunite, 

typically overlying peridotite/pyroxenite. Maximum 

leachable Cr values average 400 ppm. 

6. Manganese (Fig. 6q) and Iron (Fig. 6r) 

The Mn distribution reflects a geologic influence, low 

values below 500 ppm characterizing the volcanics, high be 

defined by values exceeding 1 2 5 0  ppm, with maximum, values 

averaging 1500 ppm. The Fe distribution is very similar to 

that of Mn, being geologically controlled by the composition 

of ul.tramaf ic units 

7. Magnesium (Fig 6 s )  

The Mg distribution defines the northern half of the 

ultramafic complex to be Mg-rich, in contrast to peridotite 

/pyroxenite. Maximum values are about 25% Mg. 
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8. The Alkaline Earths Ca (Fig 6t), Sr (Fg 6u), Ba (Fig 6v) 

The Ca and Sr distributions are similar, high values 

overlying volcanics in South Cirque and Main Valley. The 

northern portion of the dunite is low in these elements, 

whereas values are slightly elevated to the south and west, 

Backgrounds are significantly higher overlying pyroxenite - 
except for a large Ba anomaly (No. 1) associated with a 

quartz diorite intrusion. High background leachable Ba 

contents, in the 35 to 7 5  ppm range, are found overlying 

southern portions of the dunite and associated with 

pyroxenite-peridotite. Similar levels of Ba are associated 

with areas underlain by Takla volcanics. 

9. Aluminum (Fig. 6w) and Potassium (Fig. 6 x )  

Enhanced A 1  contents describe homogeneous, patterns 

suggestive of lithological control. Volcanics in South 

Cirque and Main Valley are homogeneously enriched. Lowest 

values characterize the northern dunite, whereas southern 

portions are associated with weakly elevated levels, as are 

areas underlain by pyroxenite-peridotite. Enhanced contents 

along the eastern margins of the quartz diorite intrusion of 

North Cirque are a possible alteration indication. 

K contents vary too close to the detection limit to be 

considered meaningful. 
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DISCUSSION OF RESULTS 

The NIK claims were assessed for the Au, Ag,' Pt and Pd potential, 

with disappointing results. The sample coverage is by no means 

complete, and scope remains to locate a significant anomaly 

within the survey area, within the North Cirque, for example. 

That could be the subject for additional investigations in 1987. 

A problem arises concerning the adequacy of the available Pt and 

Pd data. Detection limits for both elements are quoted at 50 

ppb, and it is usual that values of Pt and Pd will have to be at 

3 X  the detection limit, or 150 ppb, to be meaningful. Maximum Pt 

and Pd values at Stillwater, where soil geochemisvtry were 

instrumental in discovery of an ore deposit averaging about 8 gm 

Pt and 2 4  gm Pd per ton, is only about 100 ppb and 200 ppb, 

respectively. Clearly, the detection limit must be lowered here 

before the Pt/Pd potential of the property can be realistically 

assessed. 

The multielement data confirm the anomalous character of the NIK 

linear and the Main Valley for Cu and Mo. Available data do not 

suggest other elements are accompanying the Cu and Mo in 

anomalous amounts, for example Ag, Pb, Zn, Cd, or Au. The 

previous assessment of base metal potential of the ground remains 

unchanged by the new work. 
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The multi-element analysis has been particularly effective in 

mapping the ultramafic complex based on the composition of 

overlying residual soils. The multi-element concentrations are 

those leachable into aqua regia, and for elements such as Cr, Ni, 

Mg, Mn, Fe, etc., absolute abundances are likely to be even 

higher. Nevertheless, the data indicate rock types are probably 

varying more completely than shown on the geology map (Fig. 3 ) ,  

dunite for example appears subdividable based on these above 

other element distributions, into a northern and southern 

portion. This may become important if a Pt group element 

potential can be identified, associated with the dunite in this 

example. 

.The unusually high concentration of metals in soils represents an 

unusual matrix probably affecting the ICP analysis. High levels 

of Sb, W, Pb, and As associated with ultramafic units are 

unusual, and may represent analytical artifacts. If not, they 

may play a role in determining prospectiveness of an ultramafic 

body to host a Pt/Pd deposit. Further work is required to 

evaluate this appl.ication of the data. 
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CONCLUSION 

Reanalysis of 320 samples for a suite of 30 agua regia leachable 

metals, as well as for Au, Pt and Pd has failed to identify a 

precious metal potential for the claim group. 

same samples for Pt and Pd using a 2 ppb detection limit for each 

element is necessary before the Pt group element potential can be 

Reanalysis of the 

adequately determined. 
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APPENDIX 1 

Geochemical P r e p a r a t i o n  

and 

A n a l y t i c a l  Procedures  
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VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCI I OFFICE 

1521 PEMBERTON AVE. 1630 PANDORA ST. 
NORTH VANCOUVER, B.C. WP 253 VANCOUVER, B.C. V5L 1L6 
(604) 986-5211 TELU: 04-352578 (604) 251-5656 

October 8th. 1986 

TO : Stan Hoffman 
BP - SELCO 
700 - 830 W. Pender St. 
Vancouver, B.C. V6C 1K5 

FROM : Vangeochem Lab Ltd. 
1521 Pemberton Ave. 
North Vancouver. B.C. V7P 253 

SUBJECT: Analytical procedure used to determine multiple elements 
in hot acid soluble by Induction Couple Plasma 
Spectrometer (ICP) analysis. 

(a> Geochemical soil. silt or rock samples were received in 
the laboratory in wet-strength 4" x 6" Kraft paper bags 
or rock samples sometimes in 8" x 12" plastic bags. 

(b) The dried soil and silt samples were sifted by hand 
using a 8" diameter 80-mesh stainless steel sieve. The 
plus 80-meah fraction was reJected and the minus 80- 
mesh fraction was transferred into a new bau for analy- 
sis later. 

(c> The dried rock samples were crushed by usinq a j a w  cru- 
sher and pulverized to 100-mesh or finer by using a 
disc mill. The pulverized samples were then put in a' 
new bag for later analysis. 

<a> 0.500 gram of -80 mesh sample was used. 

(b> Samples were diqested in a hot water bath at 95 C for 
75 minutes with diluted aqua regia acids. (3 : 1 : 3. 
HC1 : HN03 : H20) 

(c> The diqested samples were diluted to a fixed volume and 
shaken well. 
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VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH OFFICE 

1521 PEMBERTON AVE. 1630 PANDORA ST. 
NORTH VANCOUVER, B.C. VIP 253 VANCOUVER, B.C. V5L 1L6 
(604) 986-5211 TELEX: 04-352578 (604) 251-5656 

The unal yses were determined by using a 
Jarrel Ash ICAP model 9000 direct reading emission 
spectrometer with an inductively coupled plasma 
excitation source. Background and inter-element 
corrections (IEC’S) were applied. All data is compiled 
into an Apple IIa computer, stored on floppy disk and 
printed by an Epson 100 dot-matrix printer. 

4. The analyses were supervised by Mr. Wade Reeves and Mr. 
nway Chun of Vangeochem Lab Ltd. and their staff. 
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VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH OFFICE 

1521 PEMBERTON AVE. 1630 PANDORA ST. 
NORTH VANCOUVER, B.C. W P  253 VANCOUVER, B.C. V5L 1L6 
(604) 986-5211 TELEX: 04-352578 (604) 251-5656 

October 8th, 1986 

TO: St.an Hoffmnn 
BP-SELCO 
700 - 890 W. Pender St. 
Vancouver, B.C. V6C 1K5 

FROM: Vangeochem Lab Ltd. 
1521 Pemberton Ave. 
North Vancouver, B.C. V7P 253 

SUBJECT: Analytical procedure used to determine gold by fire- 
assay method in geological samples. 

1. 

2. 

Met40d-sf-SsrnEle-EEs~~~~~~~~ 
(u> Geochemical soil, silt or rock snmple,c were received in 

the laboratory in wet-strength 4" x 6" Kraft paper bags 
or rock samples sometimes in 8" x 12" plastic bags. 

(b) The dried soil and silt samples were sifted by hand 
using a 8" diameter 80-mesh stainless steel sieve. The 
plus 80-mesh fraction was rejected and the minus 80- 
mesh fraction was transferred into a new bag for analy- 
sis later. 

(c) The dried rock samples were crushed by using a jaw cru- 
sher and pulverized to 100-mesh or finer by using a 
disc mill. The pulverized samples were then put in a 
new bag for later analysis. 

(u) 20.0 - 30.0 yrams of the pulp sanples were used. 
Samples were weighed out by using a top-loading balance 
into a fusion pot. 

(b> A Flux of litharge, soda ash. silica, borax, flour.or 
potassium nitrite is added, then fused at 1900 degrees 
F and a lead button is formed. 

(c> The gold nnd silver is sxtructed by cupellntion. silver 
is then dissolved with diluted nitric acid. 
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eGC 
VANGEOCHEM LAB LIMITED 

MAIN OFFICE BRANCH OFFICE 
1521 PEMBERTON AVE. 1630 PANDORA ST. 

NORTH VANCOUVER, B.C. V7P 2% VANCOUVER, B.C. V5L 1L6 
(604) 986-521 1 TELEX 04-352578 (604) 251-5656 

3. 

4 .  

The gold is calculated by weighing of the bead and then 
ounce per ton is calculated. 

The analyses were supervised or determined by Mr. Conwny 
Chun or Mr. David Chiu. 
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VANGEOCHEM LAB LIMITED 

MAIN OFFICE BRANCH OFFICE 
1521 PEMEERTON AVE. 1630 PANDORA ST. 

NORTH VANCOUVER, E.C. VIP 2 3  VANCOUVER, B C V5L 1L6 
(604) 986-5211 TELEX: 04-352578 (604) 251-5656 

October 8th. 1986 

TO: Stan Hoffman 
BP-SELCO 
700 - 890 W. Pender St. 
Vnncouver. B.C. V6C 1K5 

FROM : Vnnueochem Lab Ltd. 
1521 Pemberton Ave. 
North Vancouver, B.C. V7P 2S3 

SUBJECT: Analytical procedure used to determine Platinum h 
Palladium by fire-fire-assay, A A S  method in geological 
samples. 

1. M e t h n ~ , n f - S a m E l e , P E e ~ ~ ~ ~ ~ i o ~  

(a> Geochemical soil. silt or rock samples were received in 
the laboratory in wet-strength 4" x 6" Kraft paper bags 
or rock samples sometimes in 8" x 12" plastic bags. 

(b> The dried soil nnd silt samples were sifted by hnnd 
using a 8" diameter 80-mesh stainless steel sieve. The 
plus 80-mesh fraction WQS rejected and the minus 80- 
mesh fraction was transferred into a new bag for analy- 
sis later. 

(c> The dried rock samples were crushed by using a jaw cru- 
sher and pulverized to 100-mesh or finer by using a 
disc mill. The pulverized samples were then put in a 
new bag for later analysis. 

(a> 20.0 - 30.0 grams of the pulp samples were used. Sam- 
ples were weighed out by using a top-loading balance 
into a fusion pot. 

(b> A flux of litharge. soda ash, silica, borax, flour, or 
potassium nitrate is added, then fused at 1900 degrees 
F and a lead button is formed. 

(c> The silver bead containing Platinum and Palladium is ex- 
tracted by cupellation then parted with diluted nitric 
acid. Silver is then remove as AgC1. 
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VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH OFFICE 

1521 PEMBERTON AVE. 1630 PANDORA ST. 
NORTH VANCOUVER, B.C. VIP 253 VANCOUVER, B.C. V5L 1L6 
(604) 986-521 1 TELEX: 04-352578 (604) 251-5656 

(a> A solutioln of Lanthanum oxide is added as buffer. 

(b) The Pt and Pd analyses were detected by using a 
techtron model A A 5  Atomic Absorption Spectrophotometer 
with Pt and Pd hollow cathode lampa. The results were 
read out on a strip chart recorder. The values in parts 
per billion were calcu.lated by comparing them with sets 
of standards. 

4. The analyses were supervised or determined by Mr. Conway 
Chun or Mr. David Chiu and his laboratory staff. 
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APPENDIX 2 

LIST OF ANALYTICAL DATA 
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GENERAL 
1-2 SAMPLE TYPE 

10. Stream sedment 
11. Stream water 
12. Drainage ditch sediment 
18. Hmavy mineral concentrate 
20. Seepage (spring) sediment 
21. Seepaqe (sprinq) water 
30. Lake sediment - lake center 
31. Lake water 
32. Lake sediment-near shore 
40. Bog-upper 100 cm 
41. @cq-staqnant water 
42. 8oq-below 100 cm 
43. Bog-organic material at 

mineral horizon interface 
44. Bog-mineral horizon 
50. Soil-top of the B horizon 

(or top of the C horizon 
if B horizon absent) 

1-2 SAMPLE TYPE Cont. 

51. Soil-other horizons (orqanic- 
rich samples or when 2 samples 
taken at same hole) 

52. Frost boll or seepaqe boil 
54. Groundwater sample 
55. Deep overburden sample 
58. Heavy mineral concentrate 
60. Talus fines 
63. Talus blocks-hand sample 
64. Talus blocks-chips 
68. Heavy mineral concentrate 
70. Bioqeochemical sample 
75. Radon 
80. Bedrock hand specimen 
81. Bedrock chips 2 hand sample 
82. Float hand specimen 
83. Float chips 2 hand sample 
84. Drill core specimens 

1-2 SAMPLE TYPE Cont. 

85. Channel sample/split core 
86. Drill chips 
87. Drill sludge 
88. Heavy mineral concentrate 
'89. High grade sample 
*90. Special sample-specify 
99. Standard sample 

*Clearly label if hiqh grade. 

Special Note 
For keypunchers benefit, 7.9 
should be crossed 3 and 0's 
(letter) should be slashed 0 

1-4 3 

5-7 PROJECT NUMBER 

8 PROJECT IDENTIFICATION 

Blank-reconnaissance 
A.B.C. etc. - properties, 
anomalies, (List 6) 

9 DUPLICATE SAMF'LES 

Label duplicates as 1.2. etc. 
(collect 1 duplicate pair in30) 

10-12 SAMPLER IDENTIFICATION 

(10-11) (List 7) 

13-15 SAMPLE NUMBER 

19-24 EAST COORDINATE 

25-31 NORTH COORDINATE 

34-38 NTS MAP SHEET NUMBER 

(12-15) 

Example: record 92F/3 as 
. . ~  . 

1-- 

-1- 
--1 
--2 
--3 
--4 

-2- 
--1 
--2 
--3 
--4 

-3- 
--1 
--2 

-40 

-50 

L I S T  1 
INTRUSIVE ROCKS 

QUARTZ RICH 
Granite 
Quartz Monzonite 
Granodiorite 
Quartz diorite 

INTERHEDIATE 
Syenite 
bnzonite 

Gabbro 

FELDSPATHOID RICH 
Nepheline Syrnite 
Nepheline Monzonite 

ULTRABASIC 

CARBONATITES 

DiOKite 

-6- SPECIAL TYPES 92F03 

STREAM SEDIMENTS 
40 

41 

42 

43 

45 

SAMPLE ENVRIONMENT 

1. Side of creek 
4. Middle of stredm 
9. Composite across stream 
A. Soil 

WATER MURKINESS 

Blank-clear 
1. Murky (report findinqs in 

note section) 

PRECIPITATE 

Blank-none 
1. Record colour (report 

presence of precipitate 
in inmediate vicinity in 
stredm bed. If heavy 
precipitate. sample 
separately as sample type 
90 ) 

OVZRBURDEN TRANSPORT 

L. Local M. Mixed local 
E. Extensive c extensive 
U. Unknown 

OVERBURDEN ORIGIN 

1. Till-anqular boulders 
2. Outwash-sandy, rounded 

3 .  Lake sediment-sand/silt 
4. Alluvium-stream deposit 
5. Peat-boq 
6. Colluvium* 

boulders 

45 OVERBURDEN ORIGIN Cont. 

7. Lake sediment-clay 
8. Talus 
9. Residual *use only if 
C. Boulder field' former oriqin 
D. Gravel. 
E. Soil. identified 

cannot be 

46 BEDROCK 

M. Mineralized 
P. Present within lOOm upslope 
0. Present within lOOm d a m -  

8. Underlies sample site 
G. Cossan 
F. Fe surface stains 
R. Radioactivity 

slope 

47-48 

49 SAMPLE TEXTURE 

0. Orqanic-decomposed 

2. Silt and fine sand 
3. Sand 
4. Gravel 
6. Cemented 
7. Precipitate 
8. Niqs or undecomposed 

1. Clay 

orqanic matter 

50-52 AVERAGE WIDTH OF STREAM-M 
Decimal point in col 51 ( O K  col 
52 if stream > 1Om widel 

53-55 AVERAGE DEPTH OF STREAM-CN 

56 STREAM VELOCITY 

1. Dry 
2. Staqnant 
3. slow 
4. Hoderate 
5. Fast 
6. Turbulent 

57 INDICATE AS TRIBUTARY 

R. Stream enters on the riqht 
lookinq down main stream 

L. Stream enters on left 
lookinq down main stredm 

58-60 LOCAL BEDROCK COMPOSITION 

Estimate-use Lists 1-4 

61-66 COLOUR 

Munsell notation OK 
abbreviation 

67 CONTAMINATION 

Blank - none L - loqqinq 
C - culvert M - mine 
F - farming R - road 
G - qarbaqe T - trench 
H - house 0 - other - spec. 
I - industry 

68 ORGANIC FRACTION *(Complete 
where sediment composition is 
unusual) 
2. Large amount of undecom- 

4. Ldrqe amount of well-de- 

5. Moss 
7. Sediment grains coated in 

8. Lake sediment ooze. 

69 MINERAL FRACTION (Complete 

posed leaves, twiqs, etc. 

composed veqetation 

orqanic matter 

where composition is un- 
usual) 
3 .  Notable conrent of mafic 

minerals. resistates 
4. Very hiqh content of 

mafics. resistates 

71 SCINTILLOMETER NUMBER 

72-75 G- COUNT AT SAMPLE DEPTH 

(make note if landscape is 
affectinq q a m a  count) 

76 

*Star if bedrock is influen- 
inq scint count 

77-78 APPROXIMATE S M P E  ANGLE 

79-80 APPROXIMATE SLOPE DIRECTION 

SOILS 
40 SITE TOPOGRAPHY 

1. Hill top 
2. Gentle slope 
3 .  Steep slope) 200 
4. Base of slope 
5. Valley floor 
6. Depression 
7. Level 
8. Rollinq 
9 -  eos 

41 SAMPLE ENVIRONMENT 

1. Tundra-hwrmocky 
2. Tundra-dry 
3 .  Tundra-swampy 
4. Grassland, meadows 
5. Peat mounds 
6 .  Boq in depression 
7. Forest-coniferous 
8. Forest-deciduous 
9. Forest-mixed 
A. Alder or willows 
8 .  Cultivated land 
C. Desert, semi-arid 
D. Barren 
E. Talus fan 
F. Bank soil-stream 
G. Bank soil-lake 
H. Road cut 

42 SITE DRAINAGE 

1. Dry 
2. Moist 
3. Wet 
4. Saturated 

43 OVERBURDEN TRANSPORT 

L. Local 
E. Extensive 
U. Unknown 
M. Mixed 

44 WATER MOVEMNT 

S. Seeprqe 

45 OVERBURDEN ORIGIN 

1. Till-anqular boulders 
2. Outwash-sandy, rounded 

3. Lake sediment-sand/silt 
4. Alluvium-stream deposit 
5. Peat-boq 
6. Colluvium 
7. Lake sediment-clay 
8. Talus 
9. Residual 

8. Seepaqe boils. 
C. Boulder field. 
D. Gravel. 

Use only if former oriqin 

boulders 

A. FKOSt bollS* 

cannot be identified. 

46 BEDROCK 

M. Mineralized 
P. Present within lOOm up- 

0. Present within lOOm down- 

8. Underlies sample site 
G. Cossan 
F. Fe surface stains 
R .  Radioactivity 

slope 

slope 

47-48 @ 

49 SAMPLE TEXTURE 

0. Orqanic muck 
1. Fibrous, peaty orqanic 

matter 
2. Very sandy 
3 .  Sandy 
4. Sand-silt 
5. Sand-silt-clay 
6. Silt 

57 7. Sllt-clay 
8. Clay 
9. Gravel 

50-51 THICKNESS OF SOIL SAMPLE INTERVAL-CM 

52-54 BoTpon OF SOIL SAMPLE INTERVAL- 
CM 

55-56 SOIL HORIZON 57 

LH. Leaf, humus layer, unde- 
composed veyetation lyinq 
on the qround surface 
(do not sample) 

AH. Dark qrey to black, orqanic 
-rich mineral horizon 
usually no deeper than 15cm 
from the Surface 
(do not sample) 

AE. Grey to white (occassionally 
brown) leached mineral 
horizon near qround sur- 
face, usually sandy: 
accompanied by BF O r  BT 
horizon at depth 
(do not sample) 

BH. Black, organic-rich 
era1 horizon at depths 61-66 
qreater than l5cm 
(do not sample) 

58-60 

BF. Red-brown, iron-rich c 7  
"I horizon 

BT. Brown, clay-rich horizon 
BG. Horizon which is water- 

saturated most 6f the 
year, identified by 
brovn mottles 

only sliqhtly different 
in appearance from under- 68-69 
lyinq parent material 70 

Cl.C2,C3, etc. Parent material 
for soil 

CA. White calcium carbonate 
precipitate in C horizon 

01.02.01. etc. Boq sample at 
various depths 

BM. Brown horizon which is 

71 

TF. Talus fines 72-75 
SOIL TYPE 

C. Chernozem-pra I rie so 11 
usually under qrassland 76 

CA horizon at depth 

hiqh content of NaCl 

Of meadow, thick AH > lorn, 
s. Solonetz-saline soil ,  77-78 

79-80 

SOIL TYPE Cont. 

L. Luvisol-BT horizon 
diaqnostic 

P. Podzol-BF horizon 
diaqnostic 

8. BruniSOl-BM horizon is 
only B horizon of profile 

R. Reqosol-little or no soil 
development. No B soil 
horizon, only LH (maybe) 
and C horizon 

G. GleySO1-BG horizon 
diaqnostic 

0. orqanic soil-boq veqeta- 
tion-no mineral matter 

LJXAL BEDROCK COMPOSITION 
Estimate-use Lists 1-4 

C S  
Munsell notation or 
abbrevation 

CONTAMINATION 

Blank - none L - loqqinq 
C - culvert M - mine 
F - farrninq R - road 
G - qarbaqe T - trench 
H - house 0 - other - spec. 
I - industry 
\ COARSE FRAGMENTS 

SHAPE OF COARSE FRAGLWNTS 
A. Anqular 
R. Rounded 
5 .  Subrounded 
M. Mixed above types 

SCINTILLOHETER NUMBER 

GAfUiA COUNT AT SAMPLE SITE 
Scint readinq at qround 
level over hole 

ROCK 
'Star i f  bedrock is in- 
fluencing scint counts 

- 

APPROXIHATE SLOPE ANGLE 

APPROXIMATE SLOPE DIRECTION 

--1 
--2 
-- 3 
--4 
--5 
--6 
--7 

2-- 

-0- 

-1- 

-2 -  

-3- 

-4- 

-5- 

-6- 

-,- 
-8- 

-9- 
-- 1 
--2 
- - 3  
--4 
--5 
--6 
--7 
--8 
--9 

Peqma ti te 
Aplite 
Lamprophyre 
Trap 
Felsite 
Intrusion Breccia 
oiabase 

L IST  2 
VOLCANIC ROCKS 

UNDIFFERENTIATED 

BASALT 

ANDESITE 

DAC ITE 

RHYOLITE 

QUARTZ LATITE 

LATITE 

TRACliYTE 

PHONOLITE 

NEPHELINE LATITE 
Fine grained flows 
Prophyritic flows 

Ash tuffs 

Aqqlomerate 
Lapilli breccia 
Block breccia 
TUrbldite 

Crystal tUf fS 

Lap1111 tuffs 

I I C T 7  
LIdl  cl 

3-- SEDIMENTARY ROCKS 

-1- ARENACEOUS 
--1 Siltstone 
--2 Mudstone 
--3 Greywake 
--4 Sandstone 
--5 Quartzite 
--6 Conqlomerate 

--1 Shale 
-2- ARGILLACEOUS 

- -2  Arqilllte 

-3 -  CALCAREOUS 
--1 Limestone 
--2 klomite 

-4- CHEMICAL PRECIPITATE 
--1 Chert 
--2 Marble 
--3 Iron Formation 

LIST 4 
4-- METAMORPHIC ROCKS 

-10 FINE GRAINED CONTACT 

-2- PHANERITIC 
--1 Meta quartzite 
--2 Marble 
--3 Soapstone 
--4 Hornfels 
--5 Serpentine 
--6 Skarn 
--7 Amphibolite 
--8 Ecloqite 

-3- MECHANICAL 
, - - I  Mylonite 
--2 Flaser 
--3 Auqen 
--4 Ultramylonite 

-40 SLATE 

-50 PHYLLITE 

-60 SCHIST 

-7- GNEISS 
-8- W I W T I T E  
--1 'Granite 
--2 Monzonite 
--I Granodiorite 
--4 --5 Conqlomerate Sandstone 

--6 Auqen 
--7 Granulite 
--8 Quartz diorite 
--9 Diorite 
--o Amphibolite 

Form 5 / 8 4  



ALL 

31. 

94c09 1 154 443 
94099 1 104 443 
9SD09 1 104 413 
94009 .5 53 442 
941c9 1 103 414 
94309 1 154 412 
P4D39 , 5  73 412 
94909 . 2  53 412 
94009 .3 5354442 
94c09 1 1373443 
94909 .5 8372442 
94D09 3 30473443 
94909 * 5  8332543 
yraDc]? 2 30475443 
94009 12 15174443 
94907 .5 10370443 
94D09 1 15475344 
94304 s 5  7370443 
9 4 N ?  2 15437442 
451307 .5 E4 443 
94309 251 2 1  310 20PFtl 
74DN 252 21 315 3062.6 
94109 251 2! 315 308,S?l 
94309 251 21 54515 25LET 
94309 251 21 56529 ;CL?;T 
94DN 2 3  2: 4?51!) ??LET2243 
941309 251 21235215 30BBR2243 
94DC9 251 21 45210 2CBPfl 
9 m s  251 21 43210 25FBM 
74009 251 11 1 2 x 2  e 1 5 ~ 8 ~ 2 2 4  
941309 251 22 492 a 15anp1 
94D09 25111!2442 9 15PPF 
91D07 25!11124&? 3 ISPSF 
94104 243 21 53225 35GC! 
941309 253 24 52420 XGX 
94D09 243324 43425 35UCI 
94DC9 522 25 52310 30EPF 
94D09 222 26 44310 3OEET 
741309 222 15 38310 20PAE 

1 10 5 

1 4 s  
1 4 s  
1 4s15 
1 !3SU 
1 7 s  
1 
1 5 s  

1 a s  
! 9% 
1 7NE 
1 5% 
1 b?IE 
1 ?NE 
1 
1 7F!E 
1 4 x  
1 

EER 10 5 r; 
Q!Gy 3SE 

13% 3si 
I!BR 50 3SE 
FBR 51: 2% 
MBR 40 2% 

RE12 30 2SE 
REBR 20 2SE 

DBR 50 2 E 

1 a s  

1 a s  

D E E R  20 ?SE 
DFR 20 3 S 

OREBR I 0  1 S 
DREBf? 10 1 s 

DGY 20 1 S 
GY 1 E 

D6M 1SE 
RBii  40 
LBR 30 aSE 
LER 30 15SE 

!lo cu PB 
4 134 I?  
4 b4 10 
2 S i  8 
10 102 12 

5 70 
15 373 

11 31 15 
7 7.17 A . 2  9 

1 54 9 
8 210 

4 105 
1 35 
4 I00 

15 
.5 4 4  

10 89 
2 124 
1 15 
4 172 

2 50 7 

b 22 12 
5 ee 5 
16 i b 9  9 

4 144 7 
17 91 11, 
10 47 I ?  
1 37 9 
t l  33 ti 
2 32 10 
2 45 3 
2 2s 15 
4 43 It, 
12 56 10 
I 1  165 5 
23 81 1 
4 23 11 

9 20 12 

9 135 

18 59 a 

- - -  ~ - . 

P a r t  1 - page 1 

IN - - N I  u 
51 5Cl 5 
47 7s7 5 
50 897 5 
57 544 5 

58 
b3 

91 153 5 
53 329 5 

75 12% 5 
rc ild 

a; 
53 

112 
51 
4 0 

56 1065 5 
-r i d  

61 
39 
70 

40 22 5 
2e 24 5 
33 49 5 

26 22 5 
52 37 5 
40 18 5 
27 17 5 
J? 17 5 
2 b  13 5 
3ll 17 5 
29 12 5 
42 14 5 
23 15 5 
31 33 5 
34 52 5 
2; 14 5 
22 18 5 
I2 7 5 

44 

nH FE cis 
903 4.37 .1 
154 5,3 . I  
947 5.14 .1 
557 5.26 * !  

538 4.3 , 1  
783 4 . 3  .1 

394 7.56 ,1 

763 &.?3 , I  

287 3.25 .Z 
2'35 2 * ! ?  .1 
555 3.11 .1 

257 2.3s . I  
4-55 3,39 , t  
jl(! 4.43 ,I 
252 2.86 .1 
247 2 . 4  . 5  
294 2.25 .1 
30b 3.42 ,1 
244 5.31 .3 
230 5.4 .3 
304 2 .17  .! 
322 2.45 , I  
341 2.3 . I  
204 2.35 .Z 
159 2.17 . 3  
ao .9b . 5  



en
 
0
 

L
1

 
r
,
 

'
-
4
 

0
-
 

c1
 

0
 

C
'I 

-0
 

L.
1 

.3
 

--
I 

0
-
 

L
1
 

.z>
 

c1
 

-0
 

c.
1 
/a
 

L
.1

 
0
 

L
1
 

-4
 

0
-
 

L
.1

 

<>
 

L
n
 

P
 

L
1
 
0
 

-I
 

0
-
 

L
J

l 
<>

 
L

J
l 

-
0
 

-4
 

c
h
 

L
1

 
0
 

m
 

-0
 

--
I 
U
-
 

eL
5 

r.
1 

-0
 

cn
 

c
 

c
 
L
-
 

cn
 

<>
 

C
.1

 
0

-
 

<
 

b
 

m
 

c
 

c
 

I=
 

<
5
 

L
n
 

r-
1
 

co
 

r
,
 

C
O

 
s
=
 

W
- 

v
 

U
-
 

u-
 

-a
 

,
3

 

0
-
 

I-
J
 

W
 
a
 

F
-1

 
b

-1
 

u
 

c
 

co
 
0
 
I
 

c
 
I
 

==
 

co
 

3
>
 

0
' 
-
4
 

0
- 

-4
 

P
 

L
1

 
U
-
 

F
J

 

co
 

-
4
 

u
 

r
n
 

c
 

c
 

c
 

m
 

Q
 

r
,
 

c.
4 r=
 

co
 
r
 

0
- 
-
4
 

-4
 
9
 

0
 

0
 

0
- 

F
J

 
m

 
F

J
 

-4
 0
 - m
 

c
 

c
 

c
 

m
 

a
 

L
')
 

c3
 
0
 

L
.1

 

-4
 

-
4
 

P
 
0
 

cr
- 

I-
.)
 

CO
 

c.
4 

-G
 

c
3
 

.3 

0
 

-
3
 

u-
 

N
 

C
O

 
U
-
 

F
J

 
W

 

.p
 

a-
 

.-
o 

Q
 

w
 

h
, . 

73
 

-
l 

t-
t 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
~

C
c

c
-

c
C

L
I

c
c

 
c
-
c
c
 
c
 

L
-

,
d

c
-

-
c

-
~

L
-

c
L

r
l

c
-

c
l

-
c

 
c

c
c

c
u

I
e

I
c

 
"

.
"

 
L

.4
 

C
I
 
c
-
 



W
 

w
 . 

W
 



3 4 .  
P a r t  1 - page 4 



3 5 .  
P a r t  1 - page 5 



u
-
 

U' cs
 

..
4 

0
-
 

c>
 

... 1
 

0
-
 

cz
 

--
1

 
U
-
 

C
>
 

-.1 
a
-
 

*:> -
4
 

U
. 
0
 

-
4
 

cr.
 

C
.1

 
.L

T;
. 

t
1
 

-0
 

g
 

-
4
 

cr
- 

L 
,I 

C.. 5
1

 
-0

 

rr
 

.
3
 

u
-n

- 
0
 
-
3
 

U
-
 

c
1

 
5
 

I: 
'I
 
D
 

cr
 

C
J

 
C

1
 

a
 

r-0
 

cr
- y!
 

cn
 

T
I
 

U
- 

C
 n slr
 

-0
 

r. 
0
 

C
&

 
r. 

q
 

.:.-,
 

L
rl
 

-0
 

If
. 

r.
1

 
.:> c

.1
 

-0
 

I5
 

cn
 

.5
 

K
.1

 
-0

 

0
-
 

C
.1

 
0
 

-0
 

cn
 

c n
 
0
 

c.
1 

-0
 

c
 

In .r
>
 

.n
 

c
 

Lo
 

C
. 

-4
3 

c
 

w
 

<
5

 
'
-
4
 

P
J

 
C

I. <
 

IZ
I 

X' rg
- 

-
4
 

cr
- 
.
I
=
.
 

-
4
 

.
3
 

u
- 

I-
. 1
 

m
 

*
 

c
 

*
 

4
 

<
 

U3
 
z.
 

U
-
 

-
4
 

0
-
 

0
-
 

U
 

L
1

 
.c

 
C

O
 

X
' 

w
-
 

-
4
 

c.
4 -= co
 

W
 

1:- -
4
 

cr
- 

-.
, 

-4
 

r.
3
 

<>
 

c-
 

I
.
 4 

-*4
 

.:> 

c
 

0
3
 

v
- 

L
1

 
-4

 

c
 

co
 

C
r-

 
-4

 
cr

- 

c
 

co
 

0
- 

P
 

-1
 

L
-
 

co
 

.--
I 

c
 

1:
u -4
 

-
4
 - 

c
 

1
1

0
 

<
5

 
Q

 
'
-
4
 

c
 

cn
 

n
-
 

1:C
I 

-4
 

c
 

cn L-
4 
U
-
 

2
-
 

'
-
4
 

C
O

 

0
- 
0
-
 

-4
 

w
 

o?
 . 

-0
 

Lu
 
7
 

rt
 

b
. 

C
4

 
4
%

 
a-
 
*
 

I-- 
.&

. 
4
. 

c.
4 

P
 

c.
4 

c
 

cr
- 

-4
 
- -

4
 



c, 
L
 

(0
 
a
 

t-- 
D

 
r
- 

c
n

 
4
 

r
- 

P
-J

 
03. 

r.. 

r.3 
cn 
4

 r-. 
r- 
t

4
 

- z 
r- 
e
- 

I
-
-
.
 

t.3
 

0
3

 

C
. 

r-- 
t-.. 

r-. 
I
-
 

t-- 
r- t'-J 
0
3
 

I
 

t-.. 
r-- 

d
 

r. 
r-. 

I
-
 

r-3
 

0
3
 

4
 

h
 

r
- 

m
 

U
- 

9
 

4
 

c-4 
r
-
 

W
-J 

m
 

d
 

0
 

0
-
 

-r 
In
 

c-4 
-13 
c:. 

t-. 
-
0
 

I
-
-
.
 

-
0
 

O
J
 

z>
 

11- 

r
+

 

4
 

r
-. 

c' 
r
-i 

c. 
-
4

 
a
 

-13 
-
0
 

0
-
 

t-4
 

ti3
 

W
J 

r.1
 

-J
J
 

<:a
 C:. r3

 
.J3 
r-.. 

-. 
.a 
a

3
 

c
.
 

L
i3

 
.a
 

C
:, 

0
-. 

4
3
 

-
1
3
 
4
 

4
1
 

r
- 
4
 

C
K
 

IJ
3
 

=- 
r-. 
-1 3

 
rT

 

C
'
 

@3 
- 1
 

c3
 

C
rJ 
I
 

C
.
 

4
 

.. m 
c
 

m
 
-. 

a
 
0
 

b-J 
4
0
 

u
 

r
g
 

u-3 

r. 

a
 

b
7

 
C

' 
LTJ 
4
 

r
-
 

C
I 

-0
 

0
,
 

b 3
 
0
 

b
3

 
-0

 
r
-
. 

c3. 
4
 

h
 

<:
,

 
b

7
 

-
0
 

h
 

r
,
 

4
0
 

tia 
n, u3
 
a
 

U
-J 

.n r-- 
u

 
4
 

c:. 
4

3
 



03 

Q
, 

cn 
CD 
Q

 

I 

e 

CO 
M

 

--.. 
-0

 

I
-
.
.
 

ua 

4
 

0
3
 

4
 

Ir-J 
W

t- 
c
.
 b
Y
 

L
il 

U
J
 

4
 

m
 

4
 

I
 

W
J 
4
 

c
.
 

r-. 

- I
 

m
 

- 

I
-
.
 

4
3
 
a
.
 

0
3
 

-
-
I
 

c13 
d
 

i
 

0
3
 

-. 

........ 
.
_

_
_

_
_

-
-
 

_
_

_
 ........ 

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

.
.

 

.
.

 
'

.
 

. 



, 

'61 



c
 

rn
 

.:> c
- 
c
 

-
9
 

c
 

.P
 

IL
;, 

.D
 

!2
 

c
 

P
 

1
3
 
u
 
c
 

rrr
 

c
 

P
 

0
 

-4
 
2
 

c
 

4
.
 

.3
 

.S
 

4
-
 
c
 

c
 

c
 

c
-
 

L
9
 

Lo
 

.P
 

\ , 

N
 

r-n
 
N

 
FJ
 
1
-
3
 ra

 L
I 
N
 
1.
2 

PJ
 
N
 
P
J
 
N
 

1
-4

 
N
 
PJ

 
N

 
N
 

a
 

F
a

 
N

 
PJ
 
Pa
 
N

 

C
J
 
N

 
N

 
F

a
 
rJ
 
P
J
 
r-

l 
1-

3 
F
J
 
E
J
 
F
J
 
C
J
 
J
Q

 C
J
 
N

 
N

 
N

 
N

 

.
.

.
.

.
.

 
P
J
 
- b

J
 
- L

-
 
P
a
 

.
.

.
.

.
.

.
.

.
 

c
-
c
~
-
c
-
c
-
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
- c

 
- I- 

c
 
r
d

 
c
 
c
 
c
 
- -

 c- -
 - -

 c 
~

q
 
- 

&
 
0
 . 



41. P a r t  2 - page 3 



. N
 

-Y 

c-4 
r-3 

-- u
 
N

 
.

.
.

.
.

.
 

Q
 
4

 
(Is

 
N

 
V

r
 
.6

 
.-
4
 

. 
I
 . . 

I
 
I
 . 

TJ 
0
7
 

TJ 
m

 -a
 

-Z
I 

r- 

! \ 



L
 

m
 

<
5
 

.-
o
 

L1
 

Z
I.
 

c
 z! 9 L.1 f, 4 
c
 

K
O

 
.:> -0

 

I-
.I
 

r
n

 c
 

ca
 
0
 

-0
 

c
n

 
c
 

c
 

rm
 

c>
 

.-o
 

4
- 

-4
 

c
 

rm
 

.
3
 

-0
 

5
-
 

r-
J
 

c
 

m
 

~4
 
0
 

-0
 

9
 

I
-
-
 

rc
, 

-3
 

cn
 

c
4

 
c
 

c
 

rn
 

t
J
 

W
 

I-
3
 

F.
3 

I-
3
 
I-
3
 

b
-2

 
P

4
 
F
J
 
N

 
I-
3
 
I-
3
 
N

 
N

 
P

 
PJ
 

L
J

 
N

 
L.

4 
CJ
 

r-
4 

N
 

I-
3
 
C
J
 

N
 
N

 
b

.3
 
b
J
 

I-
3
 

I-
J
 

r-
3

 
*
.I
 F
J
 
b
3
 
I-

J
 

I-
J 

r.
3
 
I-
3
 
I-
3
 
C
J
 

rJ
 N

 
I-

J
 
N

 
I-
3 

b
.3

 
r3

 
I-
2
 
N
 

I-
4
 

I-
J
 
C
J
 

I-
J
 
b
3
 
N

 F
3

 
C

r-
 

I-
3
 
1
-3

 C
J
 

r-
1
 I
-3

 
p

a
 
C
J
 

1
-3

 I-
a 

I-
J
 

I-J
 

P
J
 

c
3

 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
c
 
c
 
c
 
c
 
c
 
c
 
c
 
c
 
c
 
L
 
c
 
c
-
 
c
 
- L

 
- c

 
c
 
c
 
c
 

I
.

_
.

 

c
 
-
c
c
 

P
 

22 cn
 

.I
?

. 

Y
 

1
3

 

f
o

 

'
3
 

c
 

c
 

r-
2 

I-
3
 

IT
U

 

.3
 

c
-
 

c
 

rJ
 

c
 

&
 

c
 

o-
 

-
0
 

L
1
 

-
3
 

c
 

-
4
 

.y
 

P
 

0
 

c
 

P
 

C
I.

 
P

 

0
 

c
 



.
.

.
.

 
- C

O
 

C
.J

 
- 

C
J

 
C

.l
 

C
.4

 

.
.

.
.

 
r.n

 
2
-
 
c
 
c
 

I-
-]

 
P

 
-4

 
s
. 

w
 

r-
4 

N
 

ra
 
N

 
*
 

.
.
.
.
.
.
 

c
-

-
-

-
I

 

\ 



.
.

 

F
.2

 
N

 
N

 
N

 
U

l 
b
J
 

I- 
u-
 C

J 
c

4
 C

A
 

-4
 

.
.

.
.

.
.

.
.

.
 

c
 
c
 
L

 
c
 
c
-
 

c
 
c
 
- 

.
.

.
.

.
.

 
~

c
e

c
~

r
-

1
 

.
.

.
.

.
.

.
.

.
.

.
 

c
-
 
c
 
c
 
c
 
c
 
c
 
I
 
c.

4 
c
 
c
 
e
 

b
P

 

Ln
 . 

.
.

.
.

.
.

 
b
2
 
- 0

 
.r
>
 0
 0
 

c.
n 

-
-
I 

-4
 

0
- 
-
4
 

c
 

0
.
 

u
 

I-
. >

 

cl
r 
c
 

c
 

$
4
 

L
'I
 

eo
 
'
3
 

c
 



c
 

11
3 

.
3
 

c
 

c
 

r-n
 

c
 

m
 

0
 
0
 

Y
 
c
 

c
 

w
 

0
 
0
 

P
 

c
 

c
 

ro
 

0
 

W
 

C
J
 

c
 

c
-
 

co
 

<>
 

m
 

c-
 

c
 

c
 

m
 

0
 

-
4
 

C
P

 

c
 

c
 

c
 

W
 

0
 

0
-
 

C
J
 

- m
 

c
-
 

1
3
 

C
.n

 
t
o
 

c
 

?2 0
 

P
 

r-n
 

c
 

E
 

.
3
 

rn
 

6.
4 

C
J
 
N

 
C

4
 
P

 

P
J
 
C
J
 

C
-1

 
N

 
N
 
CJ
 

N
 

i-
3
 
N

 
CJ
 
C
J
 
N

 1
-
3
 N

 
~
a
 N

 

.
.

.
.

.
.

.
.

.
.

.
.

 
~
L
c
-
~
c
c
c
c
c
c
c
 

.
.

.
.

 
c

c
-

c
-

 

lb
 

0
-l . 

+
- P
 

C
J
 

a
 

c
 

c
 

c
 

Ln
 
-
4
 

0
 

c
 

c
 

c
 

.-
0
 

J
z
 

cr
- 

*
3
 

L
L
 

c
 

.
9
 

L
rl 
-
4
 

0
 

c
 

I 



! \ 



4 8 .  



- "  

49. 
P a r t  3 - page 2 

I T  7 ..- 
?? 
29 
41 
20 
53 
49 
54 

39 
34 
46 
45 
43 
4 7  
47 
3@ 
C 3  d 3 

56 
3s 
37 
4b 
29 
39 
1 p; 
125 
140 
157 
1 3  
lcil 
149 
170 



50 .  P a r t  3 - page  3 

126 
173 

1 4 4  
157 
116 
187 

50 

51 
169 
202 

195 
1 es 
249 
19G 
161 
250 
229 
229 

?:? 
1 A? 
1.92 
525 
! $ g  
eo 

34 
125 
102 
f !3 
159 
151 
1 b0 

147 
154 
141 
187 
134 
152 
152 





52.  P a r t  3 - page 5 

185 

147 
;7 
44 

43 
38 

7 7  .> 2 



5 3 .  



5 4 .  Pare 3 - page 7 

1 3  
172 

182 
158 

I 79 

57 

134 
192 
93 

174 
123 

93 
173 
14'? 

1.59 
187 
192 



Iti I 
6Z 1 
L?T 

I?] 
111 
Sb 1 
(;L I 
661 
PLZ 
021 
I81 
tL1 
tlt 

7- 

91 I 

SS 



5 6 .  

A P P E N D I X  3 

Method of Histogram I n t e r p r e t a t i o n  
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t y p e  

Choos2, 
b e i x e e n  
n u x 5 e r s  - 
which 2,' 
resgecti 
C Z t P ~ 0 , ; L  
d i s k r l b u  

,. r igo rous  
value be 

n t s  
.he d. 
.nd I 
I def  
i n  t 
re12 
the 

t h s  
. 

Fi 

.a 

7 - 
h 

h 
t 

S 
A 

9 7 - 5 9  - 

; D i v i C ~ t  t h e  rernaininq p o r t i o n  of the i i l s ~ o 5 r z m  i n t o  r2co5aiz2ble 
p o p u h t i o n s -  
chosen as a. c O 6 i n g  intervzl- . MinizuEs caused by the failurs 02 a 
l aborz to ry  t o  record,  ssecific concentration values;arz ignored, 
Thess z r i F f i c i ~ ~ l  b rezks  in.  t h e  hFsto5ram czn be re 'co5nlzsd bv 
scinning t h e  l aborz tory  r e p o r t s  - 
For ekch pogulat ion,  chcose one'or t w o  nrrrriers which corresFond t o  
t h e  9 0 %  and 9 %  cunulziive f r e G u e E c i e s  for tha-t pop?ulziion (1 in 
10 z r d  l'in 20  szrnples for t h a t  p o y l z t i o n  respectively) - These 
&-ill elso be us& to represznt  anornzlous c o n e i t i o n s  f o r  each 

A n z : c h t u m  of s i x  n ~ n h e r s  czn be choszn to plot: .syiitbol. m z p -  
number is 6 i c t z t z 6  by the z 3 i l i t y  . t o  p r 2 s 2 n t  dzia in. graphica l  
foLT wikh suZfFcFently d i f f e r s n t  syit~&l s i z e s  t o  be  ea s i ly .  
distin5uishable, p z r t i c u l e r l y  if mzps a-re to be  reeuced- 
seven d e f i n e 2  c o n c e n t r a t i o n  clzss:ss are normally sufficient to 
represent g e o c h e m i c a l  data a & p - <  Fore i n t e r v a l s  c2.n be chosen 
i f : d a t a  are  t o  b e  c o n t r o u r e d -  Avoid choosing a r i t h m e t i c  intervals 
w i t h o u t  c o n s i d e r i n g  r u l e s  (1) and . ( 4 )  - 

8 b p s  p l o t t z d  u s i n g  the p r e c e e d i n g  i n s t r u c t i o n s  migh t  r e s u l t  i n  t w o  
ar22.s b s i n g  d i s t i n g u i s h s d  from each o t h e r  by a r e l a t i v e l y  un i fo rm 
density of symbol ' s i z e s ,  y e t  only poor contrast a n o m a l i e s  zrz 
i n d i c z t e d -  
d u e  t o  u n d e r l y i n k  geology, o v e r b u r d e n  c h a r a c t e r ,  soils etc- 
Whztever  the c a u s e ,  t h e  data are n o t  w e l l  displayed- If the 
underlying c o n t r p l  d i s t i n g u i s h i n g  A a5d B c a n  be recognized, 
dsta mest b e  d iv ' i ded  a n d  re-interpreted following s t e p s  (1) to 

The e iv id ing  p o i n t  of ezch of these p o p u l z t i c n s  is 

. 

- 
. p o p u l z t i o n  - 

. .  

T h i s .  

The 

Differences between t h e  two areas ,  A and B ,  might be 

t h e  



d 
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APPENDIX 4 

List of Qualifications 



60. 

STATEMENT OF OUALIFICATIONS 

I ,  R u s s e l l  H .  Wong of # 7 0 0  - 890  W e s t  P e n d e r  S t r e e t ,  i n  

V a n c o u v e r ,  i n  t h e  P r o v i n c e  of B r i t i s h  C o l u m b i a ,  do h e r e b y  s t a t e :  

Y 

1. T h a t  I a m  a g r a d u a t e  of 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 ,  

V a n c o u v e r ,  B . C O I  w h e r e  I o b t a i n e d  a B.Sc . ,  i n  G e o l o g y  i n  

1 9 7 5 .  

2 .  T h a t  1 - h a v e  b e e n  a c t i v e  i n  m i n e r a l  e x p l o r a t i o n  s i n c e  1973 ,  

3 .  T h a t  I a m  a member, i n  good s t a n d i n g ,  o f  t h e  N o r t h w e s t  M i n i n g  

A s s o c i a t i o n  a n d  A s s o c i a t i o n  of E x p l o r a t i o n  G e o c h e m i s t s ,  

4 .  T h a t  I h a v e  p r a c t i c e d  m y  p r o f e s s i o n  c o n t i n u o u s l y  as a s t a f f  >( -1 
g e o l o g i s t  f o r  BP M i n e r a l s  L i m i t e d ,  s i n c e  1 9 7 9 .  

d 
R u s s e l l  H .  Wong 

BP G e o l o g i s t  

V a n c o u v e r ,  B.C.  
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APPENDIX 5 

STATEMENT OF COSTS 



63. 

STATEMENT OF COSTS 

1. Chemical analysis 

320 samples C! $19.00/sample 

2. Computer processing 

320 samples @ $l.OO/sample 

3. Labour 

S . J .  Hoffman, Senior Geochemist, 

2 days July 17, 18 

2 days C! $300./day 

4 0  Drafting - preparation of base maps 

to be used in report 

$6080.00  

600  . O O  

100.00  



6 4 .  

APPORTIONMENT OF ASSESSMENT WORK 

NIK PROPERTY, B.C.  

Group: NIK Group 86-7(NIK 1-4) 60 units 

Value of Work: $7,100 - B.C. Mining Receipt #234714 

Application of Work: 

NIK 3 361 (18 units) 
Apply - 1 year assessment work 

NIK 4 362 (12 units) 
Apply - 1 year assessment work 

Value of Work Applied: Claims 
Balance to BP Minerals Limited PAC 

$3600  

$2400 

$6000 
$1100 








