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SUMMARY 

A geological and geological survey of the Sally Claims was 

conducted from November 19th to December loth, 1985. A total of 

1,060 soils and 19 rock chip samples were collected usinq a 50 

metre x 100 metre sample density to test the mineral potential of 

the claim group. 

Local geology consists predominantly of Triassic age Karmutsen 

andesitic to basaltic flows and tuffs that, in places, are 

overlain and are in fault contact with Quatsino limestone. Both 

formations are intruded by Jurassic granodiorite to quartz 

monzonite plugs and dykes. Observed mineralization consists of 

skarn hosted massive magnetite, pyrite, arsenopyrite and 

chalcopyrite. 

Seven zones are highlighted by multielement soil anomalies. Two 

zones are characterized by high gold concentrations (maximum 400 

ppb and 800 ppb, respectively) with lower contrast base metal 

anomalies. Each lies proximal to a fault between the Quatsino 

limestone and Karmutsen volcanics along the southwestern and 

northwestern edges of the grid and represents a potential site 

for hydrothermal vein-related gold mineralization, either within 

the fault or in conjugate fault splays. 



2. 

Skarn related lead-zinc mineralization hosted by Quatsino 

limestone is thought to underly a multielement anomaly associated 

with the southeast corner of the grid. Survey maximum 

concentrations are found for lead (760 ppm), zinc (1900 ppm) and 

silver (3.4 ppm), and gold is moderately enhanced (42 ppb). The 

zone is open to the south and west. 

Three multielement anomalies south of Raven Bay and north of the 

road overlie Karmutsen volcanics and can be attributed to known 

skarn zones or likely projections of known skarns. Copper and 

arsenic are valuable pathfinders for gold over the volcanics, in 

the immediate vicinity of the skarns. Gold contents near known 

skarns are reflected by only moderate enhancements (18 to 80 ppb) 

although appreciable amounts of gold (up to 6.4 gm/t in high 

grade rock chip samples) are present in the skarn. 

A large area of multielement enhancement in the southeast of the 

survey is thought to be related to high backgrounds in the 

residual overburden reflecting underlying geology. The 

possibility of undiscovered skarns having a poor soil expression 

can not be ruled out, but followup would rate lowest priority of 

the seven anomalies. 



RECOMMENDATIONS 

1. Geological mapping, and soil and rock chip sampling using a 

25 metre x 50 metre grid density is suggested for the areas 

to better define potential skarn targets. 

2. Trenching or deep overburden drilling is suggested to locate 

the root zones of the surface soil anomaly in order to 

pinpoint likely drill targets. 
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INTRODUCTION 

A geochemical soil survey was conducted by Selco Division - BP 
Resources Canada Ltd., of Vancouver, B.C. to evaluate the mineral 

potential of the Sally claim group on Texada Island. Selective 

lithogeochemical sampling and limited geological mapping at the 

1:5,000 scale were also conducted. This report describes the 

results obtained from these surveys. 

LOCATION AND ACCESS 

The property is located on the northeastern side of Texada 

Island, bridging NTS mapsheets 92F/9 and 92F/10, centered at 

approximately 124O30' longitude and 49'44' latitude (Fig. 1). 

Regularly scheduled ferry service links Texada Island with Powell 

River and the mainland, with connections available to Comox and 

Vancouver Island. Access to the south end of the property is 

provided by a paved highway linking Vananda with Gillies Bay, the 

two main communities on Texada Island. The central and northern 

reaches of the claim group are accessible via a major gravel road 

from Vananda and a network of old access roads and overgrown 

trails. 

TOPOGRAPHY AND VEGETATION 

The relief over most of the property is gentle and rolling; 

0 
elevation ranges from sea level to 220 metres with slopes of 5 



LOCATION MAP 
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to 20°. Much of the area north of Myrtle Lake is level with 

local swamp cover. Near Raven Bay and along the coast line 

slopes steepen to 40°. 

Logging was completed over most of the claim area approximately 

30 years ago leaving a thick second growth cover of mountain 

blueberry and salal bushes among immature Douglas fir stands. 

Second growth is especially thick in a large area around Comet 

Mountain. 

LAND STATUS (Fig. 2) 

The following is a list of the mineral claims covering the 

project area. These claims are wholly owned by BP Resources 

Canada Limited. 

CLAIM RECORD NO. OF EXPIRY DATES 
NAME NUMBER UNITS (as of Dec 1/85) (after filing 

assessment 
credits) 

WIP #1-#14 / 36713-36726 
Molly #1-#3 / 18073-10875 
~olly 17981 

Molly #4-#7' 18139-18142 
Will 3 ' 19450 
Will 4-6' 19451-19453 

Tex #1-#2 ' 34413-34414 
Kelly Jp. Fr.' 19674 
Joe / 19671 

14 March 13,1986 
3 June 28,1986 
1 June 7,1986 
4 Sept 10, 1986 
1 June 6, 1986 
3 June 6, 1987 
2 Sept 21, 1986 
1 July 21, 1987 
1 July 21, 1987 

Mar. 13/1991 
June 28/1991 
June 7, 1991 
Sept 10, 199 
June 6, 1991 
June 6, 1991 
Sept 21, 199 
July 21, 199 
July 21, 199 1 - 

Will #2 Fr. 21086 1 Nov. 8, 1987 NOV, 8, 1991 
Willy #1-#2 127287-27288 2 Nov. 14, 1987 Nov. 14, 1991 

33 units 
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GRID CONTROL AND SAMPLE COLLECTION 

A compass surveyed, flagged and topofil chained qrid was 

established and soil samples collected along north-south control 

lines at 50 metre spacings intervals along lies 100 metres apart 

over most of the property. In the northern and eastern reaches 

of the claim group, sample density was chanqed to 200 metres x 50 

metres. A total of 63 line kilometres of gridding was completed 

for soil survey control. 

The B soil horizon was sampled where available. Sampling was 

hindered by generally shallow overburden and poor soil 

development over outcrop. 

Grid establishment and soil collection was conducted by field 

personnel C. Nicholls, G. MacKay and J. Cullen under the 

supervision of W. Bleaney. 

A total of 1,060 soil samples and 19 rock chip samples were 

submitted to Acme Analytical Laboratories in Vancouver for 

analysis. A suite of 30 elements was determined using the 

inductively coupled plasma (ICP). Gold was deternined followinq 

an aqua regia digestion and MIBK extraction, using flameless 

atomic absorption. Analytical procedures are found in Appendix 

1. 



REGIONAL GEOLOGY (Fig. 3 )  

The regional geology of Texada Island is contained in Geological 

Survey of Canada Map O.F. 463-1977 (Geology of Vancouver Island, 

1:250,000) and in Paper 79-30 by J.E. Muller (1980). 

Texada Island is underlain predominantly by a Middle Triassic to 

Lower Jurassic volcanic-sedimentary sequence known as the 

Vancouver Group. In southern part of the island, this complex 

overlies Pennsylvanian to Permian carbonate-metavolcanic rocks of 

the Sicker Group. These lithologies have been intruded by 

mesozonal to epizonal plutons of Early to Middle Jurassic age 

(Island Intrusions). Erosion and subsequent deposition of a 

clastic wedge of Upper Cretaceous sediments followed. Although 

local plutonism and volcanism occurred across Vancouver Island 

during Tertiary time, none has been recorded on Texada Island. 

Numerous faults with dominant northwest trends disect the island. 

The Vancouver Group on Texada Island is predominantly made up of 

the Karmusten and Quatsino Formations. The Karmutsen Formation 

forms the largest part of the Vancouver Group with thicknesses 

averaging 4,500 metres. Muller (1974) has subdivided the 

Karmutsen into a lower section of pillow lavas, a middle section 

of pillow breccias and aquagene tuffs, and an upper section of 

layered basalt flows. During Triassic time it is thought these 





volcanics were extruded in a rift related inter-arc basin. T h e  

Quatsino Formation consists of a lower section of thickly bedded 

to massive limestone with an upper section of thinly bedded 

4 
limestone. On Texada Island this limestone is quarried for use 

in the cement industry. 

PROPERTY GEOLOGY (Fig. 4 )  

Outcrop exposure across the claim group is generally good. 

Unfortunately, snow cover during the program was extensive and 

hindered geological mapping and interpretation. 

The southwestern portion of the claim group is underlain by fine 

grained massive, non-fosiliferous, locally recrystallized 

Quatsino Limestone. Rare fine laminations and bedding features 

were observed close to the Karmutsen Formation contact near the 

Imperial limestone pit. 

The remainder of the property is underlain by Karmutsen volcanics 

and local Jurassic intrusions. Both conformable and fault 

contacts separate the Karmutsen and the overlying Quatsino 

Limestone. Adjacent to the proposed conformable contact, between 

fine grained andesite flows, are found lensoid limestone 

interbeds up to 1 metre thick striking approximately 0 1 0 ~ - 0 3 0 ~  

dipping 20'-50' NW. The Karmutsen volcanics primarily comprise 
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ash and lapilli tuffs, volcanic breccias and fine to medium 

grained plagioclase porphyritic andesite to basalt flows. Very 

rare finely laminated aquagene tuffs were also observed. 

Dioritic to gabbroic sills are locally abundant in the northern 

portion of the claim group and are thought to be comagmatic sills 

of unit PTRb of Table 1 from Muller, 1977. 

The Jurassic intrusions are medium to coarse grained 

granodiorites, quartz monzonites and diorites. The best exposure 

of intrusion is found near Raven Bay where E-W trending dykes cut 

the Karmutsen andesite. Xenoliths within the dykes include 

massive andesite with rare, finely laminated andesitic aquagene 

tuffs. Minor hornfelsing has occurred in Karmutsen rocks 

immediately adjacent to the Jurassic Intrusion. 

MINERALIZATION 

Skarn replacement mineralization, thought to be related to 

emplacement of Jurassic intrusions and hosted by the Karmutsen 

volcanics, comprise massive veins of primarily magnetite with 

lesser amounts of arsenopyrite, pyrite, chalcopyrite, and 

hematite. Four skarn localitites with evidence of historical 

trenching are labelled A-D on Figure 4. Skarn mineralization is 

also found in limestone interbeds and faulted limestone blocks 

within the Karmutsen volcanics. Mineralization includes massive 

magnetite with pyrite, hematite and pyrrhotite. Visible gangue 

minerals are quartz, calcite, garnet (grossularite) and diopside. 
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Disseminated pyrite mineralization occurs locally in sheared 

Karmutsen volcanics and in calcareous tuffs, near the limestone- 

volcanic contact, as diagenetic pyrite. 

Rare pyrite-chalcopyrite micro-veining occurs adjacent to diorite 

dykes cutting gabbroic sills near skarn occurrence E on Figure 4. 

DESCRIPTION OF RESULTS 

Soil survey sample location is shown on Fig. 5. Analytical 

results are listed in Appendix 2. Histograms drawn for each 

element are summarized on Fig. 6. Appendix 3 contains the method 

of histogram interpretation used to define size coded symbol 

intervals of Fig. 7. 

1. Gold (Figure 7A1 

Average gold concentration in soils is 5 ppb. Numerous 

multisample anomalies have been defined, exceeding a 

threshold of 15 ppb gold. 

The largest cluster of gold anomalies (No. 1) lies in the 

southwest corner of the grid and defines a 1200 + metre, 

north-northwest trending linear feature adjacent to Rumbottle 

Creek. The gold enriched zone partially straddles a north 
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striking fault contact between Quatsino limestone and 

Karmutsen volcanics. Anomalous concentrations range from 15 

to 675 ppb. Two small gold anomalies (No. 2 )  are found 

adjacent to the northern fault contact between the Quatsino 

and the Karmutsen, in the northwest grid corner. 

Concentrations range from threshold (15 ppb) to 800 ppb. 

Remaining anomalies (No. 3 through No. 9) are small, 

comprising 2 to 4  samples, are characterized by moderate 

contrast values and overly Karmutsen volcanics. 

Single sample anomalies are found scattered across the grid. 

Fifteen have significant gold concentrations ranging from 40 

ppb to 560 ppb. Known skarn occurrences in the northeast 

corner of the grid are associated with soil values ranging 

from 18 to 80 ppb Au. 

2 .  Silver (Figure 7 8 )  

silver in soil concentrations over the survey area are 

uniformily low, the mean value is 0.1 ppm.. Five samples have 

enrichments exceeding 0.8 ppm, the maximum being 3.4 ppm 

in the southwest corner, corresponding to an isolated gold 

value of 4 2  ppb. 
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3. Arsenic (Figure 7C) 

Arsenic content of soils is generally low, averaging about 6 

ppm. Anomalous samples contain 15 pprn As or greater and many 

multisample anomalies are defined. 

Four clusters of anomalous samples overly the Quatsino 

limestone west of Rumbottle Creek (No. 1-4). The northern 

(No. 4) and southern (No. 1) anomalies have corresponding 

gold and/or silver enrichments, maximum values are 28 and 90 

ppm As respectively. The anomaly west of Myrtle Lake (No. 2) 

lies in a swamp. 

Four anomalies are observed in the northern portion of the 

grid. The largest area of enrichment (No. 5) overlies the 

Quatsino-Karmutsen conformable contact near the open pit. 

The highest concentration anomaly (159 ppm) is found at L29E, 

39+00N. 

Four anomalies (No. 9-14) are described in the eastern 

extension of the grid. The two largest anomalies contain 

five samples each (No. 9, 10). They lie on the northwestern 

and southeastern slopes of Comet Mountain and contain maximum 

levels of 134 and 381 ppm arsenic, respectively. The two 

remaining anomalies are small and low contrasting. A cluster 

of seven anomalies is seen in the south central grid area 

(No. 13-19), maximum arsenic level is 113 ppm. 
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4. Copper (Figure 7D) 

Copper exhibits a strong lithological dependance, background 

concentration over the limestone ( < 2 5  ppm) is less than half 

of the background over the volcanics (>SO pprn). Anomalies 

are thus predominantly observed over the volcanics. The Cu 

distribution over the volcanics is also somewhat 

heterogeneous. 

Two distinct anomaly clusters having northwest-southeast 

trends lie in the northern and central portions of the grid. 

The northern trend has a 2500 metre strike length, anomalous 

concentrations ranging from 150 to 630 ppm. The central 

trend is considerably~smaller having a 1300 metre strike 

length and elevated concentrations of 150 to 420 ppm. Two 

single sample isolated enrichments of 400 and 620 ppm are 

noted over the limestone unit. 

5. - Lead (Figure 7E) 

Distribution of lead anomalies has some lithologic 

dependance, background concentration over the limestone 

(10-14 ppm) is moderately higher than over the volcanics 

(5-10 pprn). A disproportionate number of anomalies overlie 

the Quatsino Formation. 
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The more prominent anomalies over the Quatsino lie on the 

northwest (No. 1) and southwest (No. 2) corners. The 

southern most anomaly (No lA), the largest of the survey, 

comprises 16 samples. Maximum concentration is 760 pprn and 

coincides to gold, silver and arsenic enrichments. Two 

anomalies near Myrtle Lake have enrichments of 60 (No. 1C) 

and 63 pprn (No. 151, contain 4 samples each and lie 

immediately upslope of a gold-rich zone. The northern lead 

anomaly (No. 2 A )  corresponds to gold, silver and arsenic 

enrichments, peak concentration is 63 ppm. 

Lead anomalies overlying the Kamutsen volcanics are 

uniformily small and of low contrast. Several lead anomalies 

are found near Comet Mountain (No. 3) in the eastern quadrant 

of the grid and roughly coincideto gold, arsenic and copper 

anomalies. Concentrations are generally low, peak values 

range from 30 to 47 ppm. 

Three anomalies (No. 4) are noted near Raven Bay in the 

northern extension of the grid. Concentrations are generally 

low (18-35 pprn), except for a peak value of 370 pprn 

immediately south of the Bay. Lead contents exceeding 100 

pprn often suggest proximity to galena occurrences. 
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6. Zinc (Figure 7F) 

The average zinc background concentration is 50 ppm. 

Anomalies overlying the volcanics tend to average 200 metres 

to 300 metres in maximum dimensions and exhibit lower 

contrast than Zn enrichments over the limestone. 

Large zinc anomalies are noted in the southwest (No. 1) and 

northeast (No. 2). Maximum concentraions of 1900 and 520 ppm 

respectively, correlate with area of anomalous levels of 

gold, silver, arsenic and lead. 

A cluster of four anomalies (No. 3) is observed north of Case 

Lake, in the south central grid area. The Zn enriched areas 

are small, containing 2 to 5 samples and of low contrast 

(150-200 ppm). 

Three anomalies (No. 4) are found west of Raven Bay, peak 

concentrations range from 150 to 260 ppm. The anomalies 

roughly coincide to minor gold, arsenic, copper and lead 

anomalies. 

A single zinc anomaly (No. 5) is found on the northwest slope 

of Comet Mountain in juxtaposition to elevated copper and 

arsenic. Elevated concentrations vary from 168 to 172 ppm. 
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7. Manganese (Figure 7G) 

The average background manganese concentration, estimated to 

be 700 ppm, is moderately high. Anomalies tend to be small 

and scattered about the grid in a random distribution. Peak 

concentrations typically range from 4000 to 7000 ppm. Two 

notable concentrations of 15,200 and 20,000 ppm found on the 

southwest flank of Comet Mountain and 1 km west of Raven Bay 

respectively, indicate manganese wad in bedrock. Several 

Mn-rich zones correlate with elevated concentrations of the 

base metals. A strong correlation is noted between elevated 

manganese and thin residual soils. 

8. Iron (Figure 7H) - 
Iron has an average background concentration of 3.0%. 

Anomalies are confined to areas underlain by volcanic rock. 

Elevated concentrations range from 5.0% to 9.0% are typical 

of soils overlying mafic volcanics. 

Two notable concentrations of 15.9% and 21.2% iron are, found 

on the northwest slope of Comet Mountain in a broad zone of 

enhanced iron. The levels reflect the magentite and hematite 

rich skarns in the vicinity. 
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9. Barium (Figure 71) 

Barium content described here is leachable into aqua regia. 

The average barium concentration over the survey area is 60 

ppm. Enriched samples vary from 160 to 350 ppm, maximum 

concentration is 620 ppm. Distribution of barium anomalies 

is similar to manganese. 

10. Antimony (Figure 7J) 

Antimony averages less than 2 ppm, enhanced samples contain 4 

to 31 ppm. Anomalies comprise 1 or 2 samples and are found 

in the southwest grid corner, 

Mountain. 

west of Raven Bay and on Comet 

11. Other Elements (Figures 7K-7X 

Chromium (Fig. 7K), nickel (Fig. 7L), titanium (Fig. 7M), 

vanadium (Fig. 7N) and cobalt (Fig. 70) are lithology 

dependant, clearly defining areas underlain by volcanics 

compared to limestone. Calcium (Fig. 7P) and strontium (Fig. 

7Q) are dependent on the nature of the underlying lithology 

and highlight regions underlain by limestone. Magnesium 

(Fig. 7R) exhibits feature suggesting control by both 

underlying volcanics and limestone. Aluminum (Fig. 7S), 

phosphorus (Fig. 7T), lanthanum (Fig. 7U) are variably 

enhanced across the area whereas molybdenum (Fig. 7V), 

bismuth (Fig. 7W) and potassium (Fig. 7X) are present in low 

concentrations across the grid. 
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DISCUSSION OF RESULTS 

Compilation of the precious and base metal anomalies (Figures 8A 

and 88) highlighted seven zones of multielement enrichment 

(Figure 8). Anomaly ratings have been calculated for each zone 

based on the following guidelines: 

- A value of 3 is assigned for each precious and base metal 
anomaly having a high density (anomalous area/non anomalous 

area within multielement zone) and a high contrast (anomaly 

concentration/background concentration); 

- A value of 2 is assigned for each element of interest having 
either a high contrast and low density or low contrast and high 

density; 

- A value of 1 is assigned for each anomalous element having a 
low contrast and low density. 

Table 2 presents the summation for each zone. 

Table 2: Multielement Zone Anomaly Scores 

Zone 1 2 3 4 5 6 7 

Gold 
Silver 
Arsenic 
Copper 
Lead 
Zinc 

- - - - - - - 
Anomaly Score: 4 11 11 10 5 8 5 
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Despite the low anomaly score for multielement zone 1, the area 

is promising based on the presence of favourable structure, rock 

types and geochemistry. The fault contact between the chemically 

contrasting limestone and volcanic units could act as a trap for 

gold bearing hydrothermal fluids. The high contrasting gold 

anomaly (40-675 ppb) supports this hypothesis. 

Multielement zone 2 is characterized by high concentration of 

lead (30-760 pprn), zinc (150-1940 ppm), and moderate silver 

(1.0-3.4 ppm). Element associations, concentrations and geology 

suggest local lead-zinc mineralization hosted by limestone. 

Highly anomalous gold (up to 800 ppb) and moderately anomalous 

silver (0.8-1.0 ppm), arsenic (15-37 ppm), lead (30-63 ppm), and 

zinc (150-516 ppm) give a high rating (anomaly score of 11) to 

multielement zone 3. Structure and lithology is similar to zone 

1, the mode of mineralization is likely the same. 

Multielement zone 4 has a high rating of 10 based on moderate 

concentrations of gold (10-175 ppb), arsenic (15-134 ppm), lead 

(18-47 ppm), zinc (150-172 ppm) and highly anomalous copper 

(150-631 ppm). Source of the anomalies is the mineralized skarn 

denoted as ' 'A" by Bleaney (this report). Overburden in this area 

is thin and locally derived, areal extent of the anomalies 

reflect the primary halos in the underlying bedrock. 
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Skarn occurrence "C" is observed in the thin local overburden as 

multielement zone 5. Primary halos associated with skarn 

occurrence "C" are considerably smaller than those associated 

with skarn occurrence "A" , elevated gold (80 ppb) and copper (285 
ppm) are only detected over the skarn. Arsenic (381 ppm) and 

lead (46 ppm) have larger expressions. 

Multielement zone 6 can be partially attributed to skarn 

occurrence "B". Elevated values of gold (44 ppb), arsenic (28 

ppm) and copper (500 ppm) are found proximal to the skarn. 

Overburden is believed to be residual based on field notes, as 

such undetected skarn(s) is (are) thought to be the source for 

the northwestern portion of the zone. 

Multielement zone 7, the largest, is believed to be primarily the 

product of contrasting overburden types. Anomalies are found in 

areas underlain by thin residual soil as suggested by high 

percentages of angular fragments. Isolated gold (up to 560 ppb) 

and base metal anomalies in the vicinity of L35E could represent 

skarn occurrences. 
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CONCLUSIONS 

The soil survey has effectively mapped the SALLY group into two 

major units, one underlain by limestone and the other underlain 

by andesitic to basalt volcanics. Significant quantities of gold 

in soils were outlined, and the potential for exploration for 

this element needs to be investigated. 
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APPENDIX 1 

GEOCHEMICAL PREPARATION AND ANALYTICAL PROCEDURES 



G;xhmical'Ana!ysiz for Uranium 

0.5 grcm saoles ire digested with hot aquz regia and diluted to 10 mi. 
Aliauots of the acid extract are solvent exxacted using a sa!ting agent 

and tiiauacs of the salvenc extrcc: are fuszd wirh NaF, K-CO- and Na,CO- flu:: in 
a placinum dish. c J 

L 2 

-. Ine fluorsscenct of the pe!!:r is detsrzined on the Jarre! Ash Fluorcme:er. 

E;schenical Analysis for Fluorine 

0.25 gram scaples are fus~d with sodium hydroxide and lexhed with 10 ml 
, *~c=r. ---  The solution is neutralized, buffered, adjuscsd to pH 7.8 and di1utf.i to 
100 mi. 

Fiuorine is detemined by Soecific Ian Electrode using an Orion ~uode! 404 . -- 
meter. . ;-. 

,' -Etschenicil Analysis for Tin -- . . -. 1.0 gram samoIes ar2 fuszd with arfianium iodide in a test tube. ine 
suolined'iodins is . leaches . with dilut? hydrochloric acid. 

. Tine solution is extracted with H13K and tin is detsnined: in the extract 
by Atcmic Absorptian- . 
Etnchemical Analysis for Chromium 

0.1 cram saiiiples are fused with Na 0 T'ne melt is leached uith KC1 and 
' analyszd by A;\ or IC?. . 2 2- 

Etsc$enicai Analysis for Hg 

0.5 Srzm sampIes is digested with aqua rqia and diluted with 20% ECl. 

Hg in the solution is de2rmined by cold vapour AA using a F & J Scientific 
Hg assmoly. An aliquot of the extract is added to a stannous chloride / 
hydrochloric acid solution. The reduced Kg is swegr out of the solution and 
passed into the Fig eel! wher2 ic is m e d ~ ~ r e d  by AA. 

Gcochenical Analysis for Ga & Gs 

0.5 gram sampks are digested with hot aqua rqia with HF in pressure bcmbs. 

Ga and Gs in the solution art deterained by graphite furnace AA. 

Gachemical Analysis for T1 (Thallium) 

0.5 gram samplss are digested with 1:l HH03. Tl is deteriiiined in the 
extract by graphit? AA. 

Gachenical Analysis for Te (Tellurium) 

0.5 gram samples are digested with hot aqua regia. The Te extracted in 
M I S K  is analysed by AA graphite furnace. 
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.. . 
. .  - ACivlE ANALYTICAL LA3ORATORlES LTD. .. - 

Atsyinq & Trzct A.na[yris 
892 E. Hwingz  Sr- V a o r u r a .  S.C. V6A 1R6 - 

I riephane : ZC3 - 3 1 3  
GEOC:-:E.".[C;:L LASOXAiORY HEi%OOOLOG'I - 1584 

Samole ? rega ra t i on  

I. S o i l  samples are d r i e d  a t  60°C and sieved t o  -80 mesh. 
2. Rock samples a r t  pu lver ized t o  -100 mesh. 

Eenchenic;! Analys is  (A.4 and IC?) 

0.5 Gram s m p l e s  are d igested i n  h o t  d i l u t s  q u a  r s ~ i a  i n  a boi ! ing w c r t r  
bath and d i l u c c d  t o  10 m i  w i t h  den ine ra l i zed  water. Ex t rac ted  metals  are de tc rn ined 
by : 

A. Atomic Absorpt ion ( iU )  

Aa*, B i * ,  Cd*, Co, Cu. 'Fe, Ga, In ,  Hn, Y ,  N i ,  Pb, Sbi, T l ,  V ,  Zn 
( - * .  dcnot ts  w i t h  bacZground correction. ) 

8. I nduc t i ve l y  Coupled Argon Plasaa ( iC?)  

Ag, A l ,  As, Au, 8, Ba, 8 i ,  C r ,  Cd. C 3 ,  u  C r ,  Fe. K, L r ,  g ,  Wn, Y.0, Na, 
N i ,  P,  Pb, Sb, S r ,  Th, T i ,  U, V, U, Zn. 

. . G ~ n c h e ~ i c i l  Anal yi ' is f o r  Aui . . . . 
10.0 g r m  samples t h a t  hcve been i g n i t e d  o v e r n i t e  ac . 6 0 0 k  a r t  d i g e s t i d .  w i t h  

hot d i l  -- - 
UL= aqua rq i i ,  and the  c l e r r  s o l u t i o n  oota ined i s  ex t rac ted  w i t h  Wethyl 

8 c a n e .  I sobu ty l  T-' . . . 
Au i s  determined i n  the N a K  e x t r a c t  by Atomic Absorpt ion 'using backoround 

co r rec t i on  (Oetcc t ion  L i m i t  = S ppb d i r e c t  AA and 1  ppb g r a g h i t e  iU.) 

Gsnchenical Analys is  f o r  Au*=, Pd. P t ,  Rh 

10.0 - 30.0 gram samples are  subjected t o  F i r e  Assay p r t c o n c e n i ~ a t i o n  
techniques t o  product s i I v e r  beads. 

The s i l v e r  beads are d isso lved and Au, Pd, P t  and Rh are  d e c e n i n e d  i n  t h e  
s o l u t i o n  by g r a p h i i e  furnace Atcmic Absorption. 

Genchenica! Analys ix  f o r  As 

0.5 gram sanples a r t  d i g e s t t d  w i t h  h o t  d i l u t e  aqua r q i a  and d i l u t e d  t o  
10 m l .  As i s  de temined  i n  the  s o l u t i o n  by Graphite Furnace Atomic Absorption (AA) 
o r  by I n d u c t i v e l y  Coupled Argon Plasaa (1CP). 

Gcochenical Analys is  f o r  aarium 

0.1 gram samples are d iges tcd  v i t h  h o t  NaOR and EOiA s o l u t i o n ,  and d i l u t ~ d  
t o  10 m l .  

8a i s  determined i n  the s o l u t i o n  by Atomic Absorpt ion o r  1CP 

Gexhemical Analys is  f o r  Tunasten 

1.0 gram sampIes are fuszd w i t h  KCI. KN03 and Na2C03 f l u x  i n  a  t e s t  tube, 

.nd the fus ions are  lerched wi th '  20 m l  water. M i n  the s o l u t i o n  determined by 

IC? w i t h  a  d e t e c t i o n  o f  1 ppm. 
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LIST OF ANALYTICAL DATA 



GENERAL LIST 1 
INTRUSIVE ROCXS 

QUARTZ RICH 
Granite 
Quartz mnzonite 
Cranodiorite 
Quartz diorice 

INTERCeDIATE 
syenlte 
mnzonite 
Diorite 
Cabbro 

FELDSPATHOID RICH 
Nepheline Syenite 
Nepheline Plonzonite 

ULTRABASIC 

CARBONATITES 

1-2 SAMPLE TYPE 

10. Stream smdisunt 
11. Stream water 
12. Drainaqe ditch ~ e d i m n t  
18. Heavy minmral concentrate 
20. Seepaqa (spring) amdimant 
21. Saepaqe (sprmp) water 
30. I ~ k m  sdimant - lake center 
31. Lake water 
32. Lake sedimant-near shore 
40. Boq-uppar 100 cm 
41. Bog-staqnant vater 
42. B o g - k l w  100 cm 
43. Bog-orqanlc nuterral at 

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

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

1-2 S A W L E  TYPE Cont. 

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

52. Frost boil or seepaqe boil 
54. Groundvater sample 
55. D.ep overburden sample 
58. Heavy mineral concentrate 
60. Talus fines 
63. Talus blocks-hand sample 

1-2 SAPLE TYPE Cont. 

85. Channel sample/split core 
86. Drill chips 
87. Drill sludqe 
88. Heavy mineral concentrate 
*89. Hiqh qrade sample 
*90. Special sample-specify 
99. Standard sampla 

.Clearly label if hiqh qrade. 

8 PROJECT IDENTIFICATION 

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

9 DUPLICATE SAMPLES 

Labal duplicates as 1.2, etc. 
(collmct 1 duplicate pair in 30) 

10-12 SANPLER IDENTIIICATION 

(10-11) (List 7) 

13-15 SAIQLE NUHBER 
(12-15) 
19-24 EAST COORDINATE 

25-31 NORTH COORDINATE 

34-38 M S  HAP SHEET NllMBER 

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

64. Talus blocks-chips 
68. Heavy mineral concentrate 

Spacial Not. 

70. Biogeochemical sample 
For keypunchers benefit. 7's 

75. Radon should bt crossed 3 and 0's 

80. ~edrock hand s w i m e n  
(letter) should be slashed 0 

81. Bedrock chips 5 hand sample 
82. Float hand spacimen 

3'-4 3 
83. Float chips %hand sample 
84. Drill core specimans 

5-7 PROJECT NUMBER 

STREAM SEDIMENTS 
45 OVERBURDEN ORIGIN Cont. 53-55 AVERAGE DEPTH OF STREAM-CM 6 8  ORGANIC FRACTION *(Complete 

vhere sediment composition is 
unusual) 
2. Larqe amount of undecom- 

posed leaves, twiqs, etc. 
4. Larqe amount of vell-de- 

composed veqetation 
5. Moss 
7. Sediment grains coated in 

organic matter 
8. Lake sediment ooze. 

Larmprophyre 
Trap 
Felsite 
Intrusion Breccla 
Diabase 

LlST 2 
VOLCANIC ROCKS 

UNDIFFERENTIATED 

BASALT 

ANDESITE 

DACITE 

RHYOLITE 

QUARTZ IATITE 

LATITE 

TRACHYTE 

PHONOLITE 

NEPHELINE LATITE 
Fine qrained flows 
Prophyrltic flows 

40 SAMPLE ENVRIONMNT 

1. Side of creek 
4. Middle of stream 
9. composite across stream 
A. soil 

7. Lake sediment-clay 
8. Talus 56 STREAM VELOCITY 

9. Residual *use only if 1. Dry 
C. Boulder field. former oriqin 2. Staqnant 
D. Gravel* cannot be 3. S l w  
E. Soil* identified 4. Uaderate 

5. Fast 
46 BEDROCK 6. Turbulent 

n. nineralized 
P. Present vrthin 1 0 h  upslope 57 INDICATE AS 
D. Present within 100111 down- R. Stream enters on the riqt 

slope lookinq dovn main stream 
0. Underlies sample site L. Stream enters on left 
G. Cossan looking dovn main stream 
F. Fe surface stains 
R. Radioactivity 58-60 LOCAL BEDROCK COWOSITION 

47-48 @ 
Estimate-use Lists 1-4 

41 WATER MIUXINESS 

Blank-clear 
1. nurky (report findings in 

note section) 

42 PRECIPITATE 
It 69 MINERAL FRACTION (Complete 

where composition is un- 
usual I 
3. Notable content of m f i c  

minerals, resistates 
4. Very hiqh content of 

mat LCS, resistates 

Blank-none 
1. Record colour (report 

presence of precipitate 
in immediate vicinity in 
stream bed. If heavy 
precipitate. sample 
separately as sample type 
90) 

71 SCIMILLOMETER NUMBER 

72-75 CAHMA COUNT AT SAMPLE DEPTH 

(make note if landscape 1s 
affectino oamna count1 

49 SAMPLE TEXTURE 

0. Orqanlc-decomposed 
1. Clay 
2. Silt and fine sand 

61-66 COLOUR 

nunsell notation or 
abbreviation 

4 3 OVERBURDEN T W S P O R T  

L. Local n. nixed local 
E. Extensive 5 extensive 
U. Unknovn 

3. Sand 
4. Gravel 
6. Cemented 
7. Precipitate 
8. Tviqs or underomposed 

orqanic matter 

50-52 AVERAGE WIDTH OF STREAM+ 
Declmal p o m t  ln col 51 (or col 

CONTAnINATION 

Blank - none L - logqinq 
C - culvert n - mine 
F - farming R - road 
t - qarbaqe T - trench 
H - house 0 - other - spoc. 
I - industry 

. . 
76 ROCI( 

'Star if bedrock is influen- 
inq scint count 

77-78 APPROXIMATE SLOPE ANGLE 

79-80 APPROXIMATE SLOPE DIRECTION 

Crystal tuffs 
Ash tuffs 
lap1111 tuffs 
Aqqlomerate 
Lapxlli breccra 
Block breccia 
Turbidite 

LlST 3 

45 OVERBURDEN ORIGIN 

1. Till-angular boulders 
2. Outvash-sandy, rounded 

boulders 
3. Lake sediment-sand/silt 
4. Alluvium-stream deposit 
5. Peat-boq 
6. Colluvlum* 52 if stream ) lorn vide) 

- -  - 

3-- SEDIMENTARY ROCKS 

SOILS ARENACEOUS 
Siltscone 
Muds tone 
Greyuake 
Sandstone 
Quartzite Conglomerate 

40 SITE 'POPOCRAPHY 

1. Hill top 
2. Gentle slope 
3. Steep slope) 20° 
4. Base of slope 
5. Valley floor 
6. Depression 
7. Level 
8. Rollinq 
9. Bog 

45 OVERBURDEN ORIGIN 55-56 SOIL HORIZON 57 

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

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

AE. Grey to vhrte (occass~onally 
brown1 leached mineral 
horrzon near qround sur- 
face, usually sandy; 
accompanied by BF or BT 
horizon at depth 
(do not sample) 58-60 

SOIL TYPE Cont. 

L. Luvisol-BT horizon 
diaqnostic 

P. Podzol-BF horizon 
diaqnostic 

B. Brunlsol-Bn horlzon is 
only B horizon of profile 

R. Reqosol-little or no soil 
developnent. No B soil 
horizon. only LH (maybe1 
and C horxzon 

G. Gleysol-BG horizon 
diaqnostic 

0. Orqanrc soll-boq veqeta- 
tion-no mineral matter 

1. Till-angular boulders 
2. Outvash-sandy, rounded 

boulders 
3. Lake sediment-sand/silt 
4. Alluvium-stream deposit 
5. Peat-boq 
6. Colluvium 
7. Lake sediment-clay 
8. Talus 
9. Residual 
A. Frost bollsg 
0. Seepaqe boils. 
C. Boulder field* 
D. Gravel* 

ARC1 W C E W S  
Shale 
Arqllllte 

41 S W L E  ENVIRONMENT 
CHEMICAL PRECIPITATE 
Chert 
Marble 
Iron Formatron 

1. Tundra-h-cky 
2. Tundra-dry 
3. Tundra-svampy 
4. Grassland. maadws 
5. Peat mounds 
6. Boq In depression 
7. Forest-conlferous 
8. Forest-deciduous 
9. Forest-mixed 
A. Alder or willows 
0. Cultivated land 
C. Desert, seml-arid 
D. Barren 
E. Talus fan 
F. Bank soil-stream 
G. Bank soil-lake 
H. Road cut 

Use only if former oriqin 
cannot be identified. 

LOCAL BEDROCK COWPOSITION 
Estimate-use Llsts 1-4 LlST 4 

HETAHORPHIC ROCKS 
BH. Black. orqan~c-rich sin- 

era1 horizon at depths 61-66 
greater than 15cm 

46 BEDROCK 

n. nineralized 
P. Present vithin lOOm up- 

slope 
D. Present within lOOm d w n -  

slope 
B. Underlies sample site 
G. Cossan 
F. Fe surface staim 
R. Radloactlvlty 

C S  
Hunsell notatlon or 
abbrevation FINE GRAINED CONTACT (do not sample) 

BF. Red-brovn, iron-rich 
horrzon 6 7 

BT. Brown, clay-rich horizon 
BG. Horlzon vhich is water- 

PHANERITIC 
neta quartzite 
Marble 
soapstone 
Hornfels 
Serpentine 
Skarn 
Amphlbollte 
Ecloqite 

CONTAMINATION 

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

saturated most of the 
year. identified by 
brown mottles 

Bn. Brovn horlzon vhich is 
47-48 @ 

49 SAMPLE TEXTURE 

0. Orqanic muck 
1. Fibrous, peaty orqanlc 

matter 
2. Very sandy 
3. Sandy 
4. Sand-silt 
5. Sand-silt-clay 
6. Silt 
7. Silt-clay 57 

8. Clay 
9. Gravel 

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

Cl,C2.C3, etc. Parent material 
for so11 

CA. White calcium carbonate 
precipitate in C horizon 

01.02.03. etc. Boq sample at 
various depths 71 

TF. Talus fines 72-75 

t COARSE FRAGMENTS 

SHAPE OF COARSE FRAGMENTS 
A. Anqular 
R. Rounded 
S. Subrounded 
n. nixed above types 

42 SITE DRAINAGE 

1. Dry 
2. m i s t  
3. wet 
4. Saturated 

ECHAN ICAL 
Hylonlte 
Flaser 
Auqen 
Ultramylonite 

SLATE SCINTILUIHETER NUMBER 

GAMJ4A COUNT AT SAMPLE SITE 
Scint readinq at qround 
level over hole 

43 OVERBURDEN TRANSPORT 

L. Local 
E. Extensive 
U. Unknovn 
n. nixed 

PHYLLITE 

SCHIST SOIL TYPE 

C. Chernozem-prairie soil 
usually under grassland 76 
or meadow. thick AH >lOcm, 
CA horlzon at depth 

s. Solonetz-saline soil. 77-78 
hiqh content of NaCl 

79-80 

GNEISS 
HIGNATITE 
*Granite 
mnzonite 
Granodiorite 
Conqlomerate Sandstone 

Auqen 
Granulite 
Quartz dlorlte 
Dlorlte 
Amphibollce 

ROCK - 
*Star if bedrock is in- 
fluencing scint counts 44 WATER MOVEMENT 

S. seepaqe 

50-51 THICXNGSS OF SOIL S M P L E  INTERVAL-CN 

52-54 BUTTOM OF SOIL SAMPLE INTERVAL- 
cn 

APPWXIRATE SLOPE ANGLE 

APPROXIt44TE SLOPE DIRECTION 

F o r m  5/84 



LAKE SEDIMENTS 
40 mOGRAPHY-SETPING OF IAXE ON 

LANDSCAPE 
CONTAPIINATION 73 

Blank - none L - lwging 
C - culvert U - mine 
P - faminq R - road 
G - garhqe T - trench 
H - house g - other - s w .  

1. Till 6. Colluvium 
2. Outwash sand 7. Lacustrine 
3. Lacustrine clay 

sand 8. Talus 
4. Alluvium 9. Residual 
5. Peat U. Unknown 

Blank-none 
1. Lou density 
2. Moderate density 
3. High density 

1. Cirque basin 
2. Gentle slop 
3. Steep slop* > ZOO 
4. Footslop. 
5. Valley floor 
6. 
7. Level 
8. Rolling 
9. -]or bog 

I - industry 
PRECIPITATE 

FLUSHING R A T E  

1. None 
2. Low 
3. noderate 
4. High 

LAKESHORE CHAPACTER 

8. eoq'lY 
S. Sandy 
R. Rocky 
U. nixed boqgy and sandy/ 

rocky 

?. Fe oxides-red brown 
U. Un oxides-black 
C. Calcium-carbonate 

-white 
0. Other - specify 

41 DRAINAGE BASIN ENVIRONMENT 

1. Tundra-arctic 
2. Tundra-alpine 
3. Grassland. pasture. 

meadows 
4. Bog. rv- 
5. Foreat-coniferous 
6. Forest-deciduous 
7. Forest-mixed 
8. Cultivated land 
9. Semi arid to desert 

NUUBER OF W O R  INFLOW 
STREAnS 

1. Nearshore sands/qravels 
2. Deltaic sands/qravels 
3. woody 
4. Well decomposed vegetation 

(boq) 
5. Alqae 
6. Ooze 
7. Clay 
8. Silt/sand 
9. Pre-lake deposits 

Blank - none 
1. 1 
2. 2 
3. 3 
4. 4-10 
5. >10 

1. Fe concretions 
2. tin concretions 
3. Pa+un concretions 
4. shell fraqments a wte TYPE 

- , 5 .  Other - specify 
PROXIMITY OF S W L E  SITE 
TU W O R  INFLOY STRE* 

1. 0-son 
2. 51-10h 
3. 101-250n 
4. 251-50- 
5. > S o h  

L - Oliqotrophic 
e - Eutrophic 
D - Dystrophic 
0 - Other - specify 

a SEDIUENT OWOR 
UAXIMIU LAKE LENGTH IN 
METRES - lo BlanJc-mne 

H. Hydrogen sulphide 
F. Fishy 
0. Other - specify 

43 OVERBURDEN TRANSPORT 

L. Local E. Extensive-thin 
T. Extensive-thick 

H. Homogenous 
L. Layered 
T. Turbidite 
0. Other - specify 

LAKE DEPTH AT POINT OF 
S W L I N C - m R E s  

44 WATERSHED APEA 78-80 I#XL BEDROCK CDPlWSITIm 

1. Lov 0-1 kn2 
2. W e r a t e  1-3 km2 
3. Relatively large 3-10 km2 
4. Very larqe >10 km2 

LOCAL BEDROCK COCIWSITION- 
PRIWRY UNIT 

Estimate - use lists 1-4 
Secondary Unit 
Estimate-use lists 1-4 SEDIUENT CONSISTEICY 

s. Soupy 
F. Firm 
0. Other 

nunsell notation or 
abbreviation 

0 INPORUATION RECORDED ON SITE 
0 INFORMATION NOTED ON SITE IF UNUSUAL 

ROCK CHIP SAMPLES 
SELECTIVE LITNaSOCHEUICU SUIPLE 45 SURFACE COATING OR !3TAINS 

Blank - representative sdmple 
1. Gossan-mineralized 

A. Altered zone - swcifv alterd- 2. Gossan-bdrren 

FRESH S U W W  COLOUR 74 PROIIINENT OUTCROP FEATURE 
12 

Use s w  codinqs as for 
col 73 

- use same codes as for 
colunns 47-49 - .  

tion minerals in col 77-80 
C. Carbonate vein 
G. Gosaan zone 
I. Iron stained (rusty) zone 
U. 3ineralit.d zone 
Q. Quartz vein 
R. Rddioactive zone 
S. Shear zone 
0. Other - specify 

3. Primary ore minerals 
4. Secondary ore minerals 
5. Iron and mdnganese 
6. Iron 
7. Uanqmese 
8. Calcium carbonate 
9. Udlachite/azurite 
0. Other 

75 PROIIINENT OUTCROP 
FEATURE 13 - Use a list describinq local 

lithologicdl units Use same codinq as for 
col 73 . 

UXAL BEDROCK COEIPOSITION 

46-48 WEATHERED SURFACE COLOUR - Use list 1-4 detailed on 
the rock codinq fom 

77 ALTERATION UINERAL I1 

1. Ruqqed ridqe 
2. Recessive ridqe 
3. steep slope I> 20°) 
4. Shdllw slope 
5. Cirque headuall 
6. Cirque floor 
7. Valley floor 
8. Flat land 
9. Creek-channel 
A. Nickpoint 
0. Other 

0R - Orange BR - Brown 
RE - Red BK - Black 
YE - yellow GY - Grey 
PI - Pink WH - White 
BL - Blue RB - Red Brown 
PU - Purple 0B - Orange Brown 
GR - Green 

ORE ELEUENT 11 A. Albite/Anorthite 
8. Secondary biotite 
C. Carbonate 
E. Epidote 
C. Cypsum/anhydrite 
I. Illite 
K. Kaolinite 
L. Chlorite 
M. mncnwrillonite 
P. Potash feldspar 
Q. Quartz/silica 
S. sericite 
T. Tourmaline 
2. Zeolites 
0 .  other-specify in 

notes 

Use chemical element 
s-1 

ORE ELEUENT # 2  

Use chemical element 
Symbol TEXTURE Ill 

A - Aphanitic 
F - fine grained 
U - medium grained 
C - coarse grained 
E - aquiqrdnular 
P - porphyritic 
V - vesicular 
8 - breccidted 
s - massive 
G - glassy 

ORE ELEUENT I3 

OUTCROP EXPOSURE 
Use chemical element 
Symbol 1. Continuous-well 

2. Continuous-poor 
3. Intemittent-wll 
4. ~ntennittent-poor 
5. Isolated-well 
6. Isolated-poor 
7. Float 
8. 

ORE ELEUENT 44 

Use chemlcal element 
Symbol 

78 ALTERATION MINERAL 12 

TEXTURE 1(2 

Use same coding as for col. 49 

Use list for col 77 

PROnINENT OVTCROP FEATURE WEATHERING 

1. Frost heaved 
2. nechanlcal-plants 
3. Sheet~nqiexfollatlon) 
4. Chernrcal dlslnteqratlon 
5. nechanlcal d~slnteqratlon 

iqrusl 
6. Leached 
0. Other 

79 ALTERATION MINEML 1 3  FRACTURE INTENSITY 
1. Beddlnq 
2. Bandlnq 
3 .  Follatlon 
4. Shearlnq 
5. Faultlnq 
6. Velnrnq 
7. Dlkxnq 
8. Contact zone 
9. Alteration 
A. Crossbeddlnq 
B .  Fold axrs 
C. Greenschlst meta 
0. Amphlbollte rneta 
E. Contact meta 

1. Massive 
2. Wldely spaced 
3. Moderately spaced 
4. Closely spaced 
5. Shattered 

Use list for col 77 

80 ALTERATION MINERAL 14 

VEINING INTENSITY 
CHEMICAL VEATIIERINC 

1. Fresh 3. Weathered 
2. Normal 4. Decomposed 

Use llst for col 77 
1. Uasslve 
2. Wldely spaced 
3. Moderately spaced 
4. Closely spaced 
5. Very closely spaced 
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SgMPLE TYFEIS! ALL 
EEORCR TYPESI BLL 
SOIL HljiiilOl!(S) ALL 
SARPL~ TEXTOW iS! ALL 
OQEFCUROEH ORIGII! d1.L 
LAEORATORI-SIZE FR6C?iO!i-iXTRBC?IC::IiS) RLL 
PAIR STRTS ALL 
REC5 SKPLB UT3-i U T X d  

1 5035551 1020018S6392423550??37 92F09 2711 9B 310 30BFP22lLOE L10k 
2 50855t? 10?002R9A3~2432550?lB7 92F09 271L 8P 1C ?5BFf?2lf!CB LbCR 
3 5035569 10?003G3d39?481550~136 92F89 27 1L 9F 310 25BFP22lLOB LbOd 
4 5085569 10T00488A3?248155C?0eS 92F05 271L 2P 315 ?SPFP??lnORB L l05  
5 5035561 102005B883?24B05509C36 92F09 2?1? ? 4 5 20EFP LOAB L205 
5 5085561 10!906A833124735508?85 92F09 1TlL 6 410 30BFP LOB L4CB 
1 5085559 lCZ007RSA39247655CE930 ??F?? 271L 5 520 1OBFP LOB8 LlDS 
9 5095564 10:908M13??4755508887 9TF05 171L A 415 25BFP LORBR L N G  
9 5085569 102003A9R392476550893: 92F09 17!L 5 415 308FP DRBR 30N 

10 50S55bq lCZ31CAEA3?2?735503787 92F09 47lL 2 315 ?5BFF NO0 lo t i  
I 1  53655b8 10201188A37237:5509789 92F09 271L BP 215 25BFP221LOE LSOk 
12 5385569 10201~k863?~3~65:3863? 92F04 271: 3 210 3 W P  LOB 1205 
13 5Q555bq 102013~6~3123765508817 92F07 271L 9 315 30BFP MOB L25R 
11 5085569 10??llA863923785508940 92F09 471R 2 320 4OBFP HOE 105 
I 5  5085561 102015d~~3923?95508939 92F09 27!n ? 410 30EF? MORER 105 
15 5085559 10:Dl5A5A39238155090SB 92F09 271L 4 310 25SFP LOB 20S 
17 508556s 102017R8A3953805509C93 92FP 271L bP 310 3CEFP22:LCEPR 10; 
13 5085559 1020lEA6d3723835509139 92F09 271L BP 3 5 25BFP221LORB L50B 
19 5085555 10201?A6839238455091s? 92F09 271L 8 410 20EFP22lROS 40fi 
20 50355t7 10~020A3A3?23895503210 92F09 171L 2 310 2OPFP M09 705 
21 5035551 1?212188A3522835509?43 92F01 2711 BP 2 5 I 3 F P  HCR L3CB 
22 50855t9 102322R863?229?55C9192 92F04 2713 2P 210 25BFP221LER L50S 
23 5065565 !02O2~RE83??28:559914~ 92i09 371N 29 330 109FP EOB L20S 
24 503556? iO20?4&8&39?280550?047 ??FC5 3?1# 2P 410 30BFP221gCY L23S 
25 5C85563 lC?0258BG3?:229550?0$? 92i09 471H 2 410 258FP LOBR 10s 
25 5085569 10?02649d3422?8:508992 92F09 37:L 2 3!0 25PFP 308 2CS 
27 5C855b9 1023?888M?108?5509?tJ 92F09 571H 2P 430 40BF.P22!00RBR '~205 
28 5085567 1$?33Q&8A3?1fi8555???12 9?FO? 5713 2P 325 35BFP??IDaE L 55 
27 508555 132031A~A39i0825:09!b? E F 0 9  531# ?P 1!5 JOBFP221DC6R C 5# 
39 59t55f9 10?05;fiEA;910735501i13 92F05 571n 2P 115 3$EF??:lWCE 188 
3: 5035569 13203368A3?10785539Cb! $:Fa? 571s ? 450 303FP KOBR 5% 
32 508555? :02$:4fiBA27:CT!550$3lj 92:0? 5718 2 4:5 258FP COTj i!)R 
j: 5395559 1;;0:5$E&j710795:OP?&: 9?F:19 57:n Z 4:9 20@FP C36 50S 
34 :0855C7 1(!;Q3j&SZ:?1Q2Q55fi34!3 ?:%? 571s 2 ?;$ 4OBFP Ll:f 
35 :(!$55b? 1Q:337A~A3~1$3i)5:08a6! ??F;P :P 413 25EFP222jjCB L255 
-, 2.8 rocr Jv&&? 102032kaA3q10Q0553880Cl ?2F09 271L $D 410 15ENTj DBfi L23fi 

z7 5935557 10=03?fi6$3$3?79550379g ??FOP 171i 5E 410 ?CBfi82?2DBR 1gQk 
33 5C355b7 1?;0dCFBA3?098\):5QBS4g 32F:?9 1711 &B 413 :5B11$22{32R L?()& 
39 385569 10?0$:83A340?505538a99 ?2FQ9 !?ii 58 419 20SMB222DOFR L90& 

37 2 21 12 5 
1 2 9 2  e9 41 5 
t o  9 53 20 5 
50 1 30 19 B 
5 t  2 27 13 5 
36 2 40 15 5 
25 5 24 0 5 
21 2 27 ? 5 
3: 2 35 2C 5 
31 8 . 20 11 5 
17 7 35 10 5 
111 3 l l b  42 5 
12 2 23 5 5 
24 3 32 14 5 
70 2 53 20 . 5  
38 3 28 11 5 
32 2 14 14 5 
92 2 34 33 5 
46 3 52 I ?  5 
51 2 21 23 5 
18 ? 16 1? 5 
17 5 11 I 0  5 
r- .I 4 17 15 5 
33 7 33 5 



. , 43 5085553 :025!Zfi5R3';:??825508746 FFC9 871L b? 410 X!P.FP"iiSOB 706 
41 5085551 92737 3 158HB2:5908 L508 
L2 50855bJ i0:[]44fi2A.;:048:::O?QIS ?:F!>$ 27:i 6;  420 40BFX:;fl0E 1209 
43 5095564 !O:045c353?(:96355!)907b 92i09 97:i 7lfi 2OBFF2253SL ?K$, 

I 34 385569 :020SOd8A37$784:5<r?i47 92F09 37;L SF 51: :CBFF2:SZOB L165 
I 45 5085567 1$2fi4?fi<d39$?e75509?03 92Ft3a S i l i  J:$ !QBF;ZZLfi?F'{ 15Cn 
i $6 50555$? 1020!949&34?99i55$9?bt 92FOR 871L 120 SOBFP BOB LZCS 
1 4 j  5085561 102?49R6A3??18355C7?43 92FO? 2 7 3  5: 419 209FP2llC38 L?Ok 

'. . I 
. . 43 50855fl 10205QA8R39?lE255C91?2 ?:Fa? 2721 68 410 3 E ~ K l l C 8 R  L7OS 

. J 1? 5,3685567 10j00!A?#:'?13375507?58 42F13 272U 49: ?OBF? 0% 1 3  
i 50 59g55t9 l$J$02A$fi:913a755Cs?Ob 92F10 ?72lJ $05 ,?CBFF 0% 2CA 

51 50655&? 1!)4$?3fiaAZ9!33655091ZB 92FlO ?7:U 405 2 W ?  OaR 10; 
52 :@:gj? !G4?0?4gA3$!38555$9107 92Fi(! 272U 405 NBF? 0PR 159 , Cf c  
d+ A85559 104035A3k:?l381550?05! ??F:? 272U 405 20 SF? OBR 2% 

( CJ .t. r n c r c  4 v ~ 4 ~ 6 7  r 16SCObA8A:'?132455Q9OO8 9 5 1 0  272K 405 2QBFP 0% 206 
i 

. i 55 5085569 lC1?07kE&3913E3553%?57 92F10 272R 405 2NHP YBZ 40A 
I 56 5085561 10?008A8~3!3815508908 92FIO 2 7 3 '  405 ZOPF? DBR 158 
I 

57 5085539 19400463A3913835508850 92F10 272H 405 2OSFP O R  23A 
52 5635559 lC40!0hSR35137455089?e 92F13 272; 415 1OEFP OBR 2% 
59 5085559 l04Q1lA8A39147755?8$2~i 72F10 272 510 l58ME HBFc 2 3  
h0AX5559  101012AEA391478550PE5E 92F10 2 7 3  510 :OE?lB NPR !5A 

I 51 5CE55A0 104013kSA3Sl4?8550E904 P2FlO 272N 510 153HB Ha3 3QA 
SZ 5065559 104?14k8A~914?9550895b 92Flc 2 7 3  510 ?GENE HER 10R 
63 JOE5557 104015d9A3913805509005 92FlO 272H - 410 IZBF? GBR 158 
34 5065569 lO4015MA3l?E35:07055 ??F:0 2 7 3  410 lOBM M8R 2 3  
65 5085569 104017fi8G391483550910: 7?F!6 2 7 3  515 208M3 HER 15; 
55 5985567 I$4018fi&$Z41+94550913 ?2F1Ci 2 7 3  710 XPFP 0P.R 200 
67 5985564 lC4Q!?kSA39143653?2Q$ SZFIC 2 7 3  510 3 E F ?  083 X k  
65 5185553 ICS$2C$2A371$865539;bO ??F:Q 272: 510 2 5 W  O f!X 
59 5095559 !0?02!A3k39!7353539?50 92F!O 272E 413 20BFP 0% 35k 
70 5085569 104fi22k883$17845509?n0 92F10 2723 110 2:W OER ?5& 
j! 5085567 104O2348A3?1785555'?153 92F!0 272K 410 158FP CBR 3% 

. . _ ..- .. 72 5395554 104?Z<fiBd3917B355(191fl P2FlQ 2721 4: 0 X I F ?  0FR 1% 
-7 ;j 50355&9 1$40?563?!:?1Tfl35509W 92F!0 2 7 3  410 3E.FF 252 ;:A 

74 50g55b9 104?26;;$3? 178:5539!:OO 0 2 7 3  :;fi 35WP OER 100 
75 5085559 10J02;;lEA3917g2:548% 92F10 2728 413 2CFP US? ?5$ 
76 5085563 1<!4028ASff3917~$55$8sOi ?:Fig 2 7 3  416 25BFP 3% 304 

! 77 5045569 1040?9A3$31177?553695! 92F19 ;:?K 413 XEFP GBR 3CB 
78 535:f,9 104fi3C&ed3?17?E55C3m 92F13 Zjzf i  4!0 25'2% 30A 
79 5fiS5569 104331fi8k34!~8:554aW ?T i$  ?73l  3:0 203HB MBR 25A 
30 53g55~9 1~~~3:~33;18?9:5~9e51 9 2 ~ 1 0  2-78 310 ?CYB ?IEL 256 
81 5385561 iC$(i33R~fi3'+j~3~~5CfiW ?;FIG 2 7 3  410 ?XF?  QSR 15;. 
52 50e55b9 13<G34fieA3C1&8i55CqsW 9;Fti> ?i:H ?!(I 2?F% flBf( 289 
33 5$95567 13$0;5k8A3'1S825558??8 ?:Fig 2?2E 419 13FP OF? 2 3  
84 503569 134$3$fi33'?:833553304e ??FiC ?7:[? 416 IGFFP 4O$ 
95 5035569 1$4O372$k3'+l3E;55C9?78 ?i; 410 15:$,$ fiafi 
35 5Q9539  j33?38A$d:91g3555Cll53 F;F!O 272 410 25EFf Og i:fi 
37 5085531 104$;7fi&j3"33:55(I?3z ?? i lO 277 41C 23FP fl? 25A 
8s 538:5,54 l0{fi4?&803?198655052.1? 9 5 1 9  2 3  4:C E ? i P  CR 206 
89 5!>$:56i lQ4C4!&&:?2ji:550??35 4:Fi:3 ;72# 6 5 ! $ W  I B R  
50 5Qg5567 1:1JCiiJ8~j?!:~4550??93 92F\9 77:? 3 5 :334B 354 
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APPENDIX 3 

METHOD OF HISTOGRAM INTERPRETATION 



+.. . - - -.. ' -  

Exanin2 b o t h  z r i t h n z t i c  a n 5  lo5azit?-.nic h i s t o ~ r z n s  f o r  e a c h  t y p e  
o  s d  Chooss the h i s t o ~ r a m  v h k h  m c s k  c l o s e l y  
c ~ ~ r o x i m z t z s  .z n o m z l  ( o r  l o s n c r z a l )  E i s t r i k t u t i o n .  i f  t h e r ?  z re  
s t v e z z l  pcgu lzk icns  e x h i 5 i t t d  cn the h i s t o q r t ~ ,  s c b f z c t i v = l y  
EFvLdz t k =  C a t 2  i n t o  z series o f  n o r x z l  o r  'lo5norrrial . -  . d i s t r i b u t i o n s .  &VCLG ~ n t s s ? r e t i n q  h i s toc rams  which z r t  s k r o n s l y  

' L  s P o r t i o n s  o r  t h e  z z i t h n e g i c  o r  . l c g z r ' i t n i c  his toqzazts  mzy 
be chcsen  for &-La I n t t r p r z t a t i o ' n  ove r  s a c c l f i c  met=?., 

Choosz, as two of  tb= c o d i n s  i n t e r v a l s ,  p o i n t s  which r t ? r t s e n t  -.  - -  be txsen  90% zn6  9 5 % ,  znd ? S t  2nd 9 7 . 5 2  o l  the d t i z ,  t x o  c l r r t r e n t  
nuxbers ,  Thess c h o i c o s  h i g i r l i q h t  I in .LO erre l i n  20 s t n ? l e s  . , 
whrcn z r s - c s n s i & r t C  s l i q h i l y  z n c z z l c c ~  and d s E l n z t t l y  ana tc t lous ,  
r e s s s c t l v e l y ,  Thesa  E x i t s  zra o $ t l n i s t i c  ia t h ~ t  the two - .  - -. 
c + - L + y o r ~ t s  +z= c e r ~ z e d  t o  b e  anonelotrs . r s ~ ; c r C l = s s  o f ,  the - .  
c r s t r i b u t L c n . c r '  v a l t l t s  or? the rtrclein&er o f  th2 h i s t y r z m .  A 
r i q o r o u s  s ia t is t t iczl  z ~ ~ r o ~ c h  +joule B u q z s t  t h z t  o c l y  t h e  97.51 
v a l u e  b 2  c o n s i d e r s &  ths ancmaly t h r t s h o l C .  

DivlCe t h e  r s rnz in in~ .  F o r t i o n  0 5  the i t i s tos rzm i h t o  r e c o 5 n i z e b l e  
pccu l= t io r , s .  The d i v i d i n g  p c l n i  oZ e r c h  of these g o p u l z t i c n s  i s  

c h c s e ~  as a cdZFnq i n t t r v e l . .  M i n i n u ~ s  czused  b y ' t h e  f a i l u r t  o f  a 
1 ~ 5 0 . - e t o r y  t o  r e c o r d  s~eci- f ic  conczrr t rz ' t ion vrrlues.-,kra ignoreci,  
These a r t i f i c i a l  b r ezks  i n  t h e  h i s toq rzm czn  be  re'co@.zed by 
s c a n n i n s  the I z b o r z t o r y  r a g o r t s ,  

. . 

For  eech p c o u l z t l o n ,  chcose  one o r  twc nuzbezs  which c o r r e s g o n d  t o  
the 90% anCi 9 5 " i ~ i u l e i i v e  f&ec;u=nciss f o r  t h a t  poprrlatiorr (1 in 
10 z.ru2 1 i a  20 s m p l e s  f o r  t h a k  ~ 0 9 u l z t i o n  r t s ~ a c t i v e l y ]  - Thesa 
w i l l  s l s o  be us& t o  z s p r e s s n t  znocz l cus  c o n 6 i t i o n s  f o r  e a c h  . 

. pocu lz= ion ,  
. . 

A mz:iimun of s i x  n~rc l j e r s  can be chosan t o  p l o t :  . s -phol  mz2s. T h i s .  
nunber  i s  ~3ictzts5 by t h e  a b i l i t y . t o  p r e s e n t  d e t s  i n  g r z p h i c a l  - - - - -  fom w i t h  s ~ r r r c i e n t l y  d i f E s r e n t  si&ol s i z e s  t o  be e a s i l y .  . - c ~ s t i n q ~ l s h z b l e ,  p a r t l c u l z r l y  i f  msps are t o  be reeucscl. Tke 
szvzn  de f lneC c o n c e n t r z t i o n  clzss.zs are n o r n a l l y  s u f f i c i s n t  t o  
r s g r t s e n t  s e o c h e n l c z l  d a t a  c n  a &ag.< Koro i n t e r v z l s  czn  be chosen 
i f :  dzge  are  t o  b e  controu.-ed, 'void choos ing  a r i t h m e t i c  L n t ~ r v a l s  
w i t h o u t  c o n s i d e r i n g  r u l e s  (1) end - ( d l  - 

. . 
F!zps plott ted.  u s i n g  t h e  p r e c e e d i n g  i n s t r u c t i o n s  might  r e s u l t  i n  two 
arszs k i n g  d i s t i n g u i s k d  from each  o t h e r  by a r s l a t i v e l y  uniLrorm 
6 e n s i t y  o f  symbol s i z e s ,  yet o n l y  poor c o n t r z s t  anomal ies  Ere 
i n d i c z t 2 d .  D i f f e r s n c e s  between the two a r e a s , , A  and  B ,  m i sh t  be 
due t o  u n d e r l y i n g  geo logy ,  overburden c h a r a c t e r ,  s o i l s  etc. 
Whatever t h e  c a u s e ,  t he  d a t z  a r e  n o t  w e l l  d i s p l a y e d .  If t h e  
u n d e r l y i n c j  contr .01 diskinguishing A and E can  be r e c c ~ n i z ~ d  r the 
dats. m c s t  be div ' ickd and r e - i n t e r 2 r e t e d  f o l l o w i n g  s t e p s  (1) t o  

. . 
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STATEMENT OF COSTS 

LABOUR 
W. Bleaney - Geologist 

Nov. 13 - Dec. 30 
34 days @$104.50/day 

J. Cullen - Geologist 
Nov. 18 - Dec. 13 
25 days @$89.25/day 

G. MacKay - Assistant 
Nov. 18 - Dec. 11 
23 days @$84.00/day 

C. Nicholls - Assistant 
Nov. 18 - Dec. 11 
23 days @$84.00/day 

J. Gravel - Geochemist 
Dec. - Jan. 
4 days @$200.00/day 

GEOCHEMICAL ANALYSIS 
1060 soil samples @$11.60/sample 

19 rock chip samples @$14,35/sample 
(includes data processing, plotting etc.) 

FIELD SUPPORT COSTS 
92 man days of food and accomodation 
@$38.68/man day 

1 month truck rental 
(including fuel, insurance, tax and service 
charges) 

Miscellaneous consumable equipment 
(flagging, topofil, sample bags, 
rock hammers, shovels) 

DRAFTING/REPRODUCTION/TYPING 

TOTAL 
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STATEMENT OF QUALIFICATIONS 

r J.L.,Gravel, M.Sc.A. 
. . 

B.Sc. Geology, 1979 
McGill University 
Montreal, Quebec 

M.Sc.A. Geology, 1985 
McGill University 
Montreal, Quebec 

J . L .  G W E L  

Member of ~ssociation of Exploration Geochemists, 



STATEMENT OF QUALIFICATIONS 

WARREN T . bl . BLEANEY 

I, Warren T.M. Bleaney, of Vancouver, in the Province of 

British Columbia, do hereby certify that: 

I am a geologist residing at 3341 West 21st Avenue, 
Vancouver, B . C. 

I am a graduate of the University of British Columbia, 
with a B.Sc. degree. 

I. am a member of the Geological Association of Canada 
and the Mineral Exploration Group. 

I have been practising my profession for six years. 

I have no interest, directly or indirectly,, in the 
properties of Selco Division - BP Resources Canada 
Limited . 

Warren T .M. Bleaney 
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