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PREF .. ~CS 

Recent work by Dr . R.J . Allan and co-workers of 

the Geo·::: her'.lic .:i l Sect. ion of the Geologl-:al Survey ot C.g nad;:i 

has indl~ated that know~ major mine~al deposits in t~e 

Bear and Sl3ve GeologicHl Provinces can be detected by 

sampling Jake sediments in permafrost terrain and ana lysi ng 

these sediments for metal content . The program which is 

descr ibed in this report is a direct result of this 

success . 

Much work has been done by a number of mining 
~ 

compa nies in recent years in the Indin, Beaulieu and 

Ye l lowknife greenstone belts in an attempt to develop 

a vi able base metal property. In 1971, the Department 
• 

of Indian Affairs and Northern Development decided to try 

the methods of Dr . Allan in these areas as an aid to future 

mi neral exploration . 

The type, e xtent and logis t j_c s of the pror;r::im 

we r e greatly influenc ed by the opinions and experience 

of Dr . Allan, Dr . Cameron and Mr . J . J . Lynch of the 

Geological Surve y of CPnada . Their help in all phases 

is greatly appreciated by the Department of Indian Affairs 

and Northern Development. 

Readers of this report are cautioned to note that 

all sediment samples analysed a re not of the same type 

of sediment. Research i~ no~ undcrway at the Geologica l 

Survey of Canada and Queen ' s University to determine the 

ability of the various sediment types to retain trAce 

metals . Tile results of these studie:::; will 1na1(e the fi.gures 

obta ined i.n this survey more meqningful . 

R . H-=>rnal , 
Resident Geologist, 
D~pt . I.,F;.,.,N.D . , 
l~llowknife, N.W . T. 



AN ACCOUNT OF A LAKE SEDIMENT 

GE OCHEMI CAL SURVEY CONDUCTED OVER 

CERTAIN VOLCANIC BELTS WITHIN 

THE SLAVE STRUCTURAL PROVINCE OF 

THE NORTHWEST TERRITORIES DURING 1972. 

ABSTRACT 

During the 1972 field seas on , a lake bottom sediment 

geochemical survey was conducted on behalf of the Department 

of Indian Affairs and Northern Development over some of the 

Archaean greenstone belts ~ithin the Mackenz ie Miniµg District 

of the Northwest Territories . Approximately 1000 sites were 

sampled in total in the Indin Lake, Yellowknife and Cameron 

River - Beaulieu River areas at a density of about one site 

per square mile over those parts underlain by volcanic rocks . 

The minus 250 mesh fraction of each sample was spect

rographically analysed for the following eight elements :

copper, lead, zinc , silver, nickel , cobalt, manganese and 

iron and it is proposed that analyses of arsenic and antimony 

will be performed in the n e ar future . 

This r eport is primarily concerned with a description 

of the techniques and proc ed ure s developed for the carrying 

out of such a survey and the pr esentation of the data . collected. 

Although certain conclusions are drawn and recommendat ions made, 

the main objective here is to allow the reader to make his own 

a s sessment of the raw data. 
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I . I~TRODUCTTON AND OBJECTIVES 

The prime objective of this parti ular project, 

which was in part designed to complement a similar program 

(but with lower s ·imp le site dens Lt .ie s and a more regional 

approach) being conducted ot the sa~e time by the Geological 

Survey of Co.nad9 was to outltne aTec:ts having high ano'.nalow: 

~eochemical v2l~es in base metals. Such areas would then 

beco~e logical exploration targets for prospectors and 

mining companies . For this reason the areas chosen for 

investigation were geologically favourable for the hosting 

of massive sulphide orebodies . 

It was recognized that the progran was largely 

experimental hence prob::ibly the most important objective 

was to demonstrate that such a survey could be econom~cally 

cal:'ried out and th::i,t the results obtairied would be both 

meaningful and useful . 

Computor analysis of the data presented in this 

report is being carried out by the Geologjcal Survey of 

Canada and Queen ' s University are conducting rock forming 

element analyses and other studj_es of the samples collected 

and it is hoped that on completion of the above a more 

comprehensive report might be published. 

Helicopter supported techniques uslng widely spaced 

lake sediment sampleswere first shown to reflect bedrock 

variations in the Proterozoic Coppermine basalt area (Allan, 

J971). By collection of the £?50 mesh fraction and bedrock 

traverse samp '.es, j_t was further establ:tsh~d in Archean 

greenstone areas that ths same exploration lnformation could 

be obtciined. by detailed rock traverse sampl:Lng (P,llan, Cameron 

and Durham, 1()7?). This less than 2'.)0 ~rh:f:;h fraction has 

subsequently be?n further stud:i.ed at the r;eological ;Ju.rvey of 

Canada (Allan and Crook, 197?). 



Page Three 

The sue essful use of- lake sediment geoc hemistry 

is related to two possibilities . The f irst is that there 

occur s in r ocks which contain ore deposits, an elevated 

level of trace elements . It has been proposed that t his 

elevated level is in the form of small sulphide masses 

(microdeposit s) disperse d throughout favourable ro k unit s 

(Came ron and Baragar , 1971 ; Allan, Cameron and Durham, 1972) . 

Se:ondly, there must be sufficient disper sion from such rock 

unit s into lakes . 

The means by which trace elements are dispersed into 

lakes has been described by Allan (Allan, 1971) and include 

transport at i on by ground and surface water, in sorbed form 

on clay surfac e s or as i ncluded ions and complexes in the 

iron, manganese and organic coatings of fine particles . 

Also i n t he i mme d :Late vicinity of sulphi de bodies , the 

sediment mi ght contain metallic minerals in part i culate form . 

The Precambrian area of Northern Canada with its 

permafrost , absence of well defined s t reams and poorly 

developed soil s does not lend it se lf readily to the more 

estab lished means of geochemical prospecting but on account 

of its very many closely spaced lakes presents a most 

favourable environme nt f o r lake se diment geochem i stry and 

it is hoped that the project herein report ed upon has 

helped to prove the usefulness of this method as an 

exploratory too l . 

II . AREAS INVESTIGATED 

A . GZJ\J"ERAL GEOLOGY 

All three of the areas invest i gated are to a certain 

exte nt similar in their geolo gy and topo graphy . Although 

local r el i ef seldom excee d s two hundred feet or so, the 

:ount ry generally is q uit e rugged . Rock outcrop is co~mon 

and tree cover compr i ses stunted spruce, ja0k-pine, birch 
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and poplar. They lie within the zone of discontinuous 

permafrost and are covered with a multitude of generally 

irregularly shaped lakes of all sizes. 

Geologically, the areas were selected to cover 

Archaean greenstones and are located within the Slave 

structural province. The underlying rocks are those of 

the Yellowknife Group which McGlynn (197 1 ) described as follows : 

" The volcanic rocks of this Group are massive 

to pillowed andesites or basalts metamorphosed 

to greenstones or amphibolites with minor inter

calated tuffs and breccias , pillow breccias and 

dacites. These rocks commonly contain irregularly 

shaped masses of fine grained metadiorite or 

metagabbro. At Yellowknife , the volcanic sequence 

is estimated to be about 22,000 feet thick. The 

volcanic rocks are commonly at the exposed base 

of the sequence but in some areas are underlain 

by sedimentary rocks. The lowermost volcanic or 

sedimentary rocks of the Group are in contact with 

granitic rocks which intrude them. Normally, the 

volcanic rocks grade up into the sediments through 

a zone of interbedded volcanic, sedimentary tuffaceo •s 

rocks with no recognized structural discordance or 

erosional interval . However , at Yellowknife an 

unconformity has been mapped between the volcanics 

and the sediments . 

The overlying sediments are for the most part 

well bedded greywackes or subgreywackes and shales . 

Locally, lirney rocks, quartzites and paraconglomerates 

occur in the sequence, the latter always near the base 

of the sediments. Graded bedding is abundant . Near 

granitic rocks these rocks are converted to quartz 

mica schists that c ontain metacrysts of andalusite, 

cordierite, stauroli te, garnet and sillimani te in 

vary ing combinations depending on the grade of 

metamorph ism and variation in original composition. 
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All these rocks are cut by granitic rocks of 

variabl e composition and texture ............ . 

Micas from granitic rocks ...... dated by the 

Potassium-Argon method are about 2400-2500 million 

years old .. . .. 

Rocks of the Yellowknife Group are complexly 

folded along axes that trend in two directions 

that vary throughout the area . The angular re-

lation between the two directions remains nearly 

constant and the two systems probably formed at 

about the same time. Folding is roughly contemp

oraneous with metamorphism and the intrusion of 

granitic rocks. The later folding is commonly 

express e d in the sediments as steeply plunging 

cros s-folds . The sediments are always more tightly 

folded than the volcani c rocks." 

Towards the top of the Yellowknife volcanics in some 

areas acidic rhyolite and dacite flows and occassionally 

their pyroclastic equ ivalents are found. Shearing is quite 

c ommon in the volcanics with shear zones being of consider

able economic significance especially in the Yellowknife area. 

Quartz -feldspar porphyry dykes intrude the Yellowknif e Group 

and later diabase dykes intrude both the Yellowknife rocks 

and the surrounding granites. 

B. I NDIN LAKE AREA 

The Indin Lake region has the greate st relief of the 

three investigated and is drained by the Snare River system . 

There are no operat ing mines in the area and the only known 

mineral occurrences of any importance are small gold deposits 

in quartz vein s , eg :- the Diversified and North Inca properties 

a nd a potential large low grade gold d epos it occurring in a 

quartz-albite dyke to the West of Baton Lake . Minor pyrite, 

chalcopyrite, arsenopyr ite, etc . accompanies the gold but 

although a considerable amount of prospecting has been done, 

no worthwhil e base metal showings are known to have been found. 

Abundant acid volcanics exist in the northern sec t ion of thi s 

ar e a . 
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C. YELLOWKNIFE AREA 

The two operating gold mines within the Yellowknife 

a rea process ore from shear zones within the Yellowknife 

basaltic and andesitic volcanics. The quartz-rich orebodies 

are contained within sericite schist zones and the mineral 

assemblage is quite complex c omprising : pyrite, arsenopyrite, 

minor chalcopyrite, sphalerite, stibnite, jamesonite anc many 

other complex lead, antimony and arsenic bearing sulpho - salts . 

Other gold occurrences in both shear zones and quartz vein s , 

some of which have been worked in the past , are also known . 

A small deposit of massive lead and zinc sulphides lies to 

the west of Homer Lake and quartz veins carrying molybdenite 

exist near the volcanic-granite contact between Ryan and Homer 

Lakes. To the east of Yellowknife Bay , a serpentinized 

olivine gabbro sill carries low but consistent nickel values . 

No samples were taken close to the operating mines or 

to the City of Yellowknif e on account of possible contamination. 

Both the Indin Lake and Yellowknife areas have been 

mapped by officers of the Geological Survey of Canada on a 

scale of one mile to the inch and enlarged copies of these 

maps accompany this report. 

D. CAMERON RIVER ·_ BEAULIEU RIVER AREA 

In this area, a U-shaped belt of volcanics, the 

western arm of the U roughly coinciding with the Cameron 

River and the eastern arm with the Beaulieu River, was investi

gated f rom 63°25'N on the east side and G3°00 ' N on the west to 

62°30'N at the south. 

Several prominent gossan zones exist and most of 

these have been explored for base metals in the past. They 

have usually been found to be due to pyrite and pyrrhotite 

with only minor amounts of chalcopyrite and sphalerite . At 

the southeast end of Victory Lake galena , pyrite, chalcopyrite 

and sphalerite occur in a siliceous zone at the contact betw~e~ 

rhyolite and sediments and at the north end of Turnback Lake on 
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the west side small deposits contain ing chalcopyrit e , 

sphalerite and pyrrhotite with lesser pyrite, galena, 

arsenopyrit e and molybdenite in amphibole gneiss with 

calcareous beds at the conta ct with granite are known 

( Lord 1951). Ne ither of thes e or a f ew o ther known base 

metal occurrences constitute ore at present . Native gold 

in quartz ve ins has been di scovered in several locations 

in both sediments and volcanics to the north of Ross Lake 

and gold occurs with pyrit e at Sunset Lake on the Beaulieu River 

Especially to the south, this area is one of low relief 

and to the northeast near Beniah Lake tree cover is very sparce 

and the terrain has many boulder fields. 

III. SAMPLING TECHNIQUES AND PROCEDURES 

A. SITE DENSITY 

Sampl e site densities on various rock types were as 

nearly as possible as follows: 

Volcanic Rocks 1 sample per 1 square mile 

Sedimentary Rocks 1 sample per 2 square miles 

Granitic Ro cks 1 sample per 10 square miles . 

B. SITE SELECTION 

· On larger lakes where several samples were to be taken 

from the same body of water, samp les were taken from inflow 

bays or isolated bays rather than from outflow bays as would 

have been the case in a low d e nsity survey . The think ing here 

i s that due to the homogenizing e ffect of the drainage system 

the sediment at the outflow would give metal values r epresenta

tive of the average over a large area whereas at the inflow, a 

more local effect would be in evidence. 

outflow was sampled preferably. 

On smal l er lakes, the 

In actual practice, it was very often necessary to 

take samples from wher ever a suitable sedim~nt presented 

itself regardless of the sites theoretical desirability . 
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C. SAMPLI NG TECHNIQUES 

Samples were taken, usually about fifteen to twenty 

feet from the lake shore, by a collector wearing a soft r ubber 

"wet suit" and hard rubber "moccasions" to protect his feet 

against sharp rocks standing in four to five feet of water . 

The sampling device consisted of a five foot length of two 

inch internal diameter polyvinylchloride pipe with a close 

fitt ing rubber bung at one end . The bung was secured to the 

pipe by a short length of cord t~ prevent its loss and the 

tube wall at the other end was filed down so that the pipe 

could be pushed more easily into the harder sediments . Once 

the tube had been pushed into the sediment to a depth of five 

or six inches, the bung was inserted and the tube withdrawn, 

bringing with it a sample of the sediment in the form of a 

cylinder two inches in diameter and about five inches long . 

The collector then released the bung and the weight of water 

in the tube forced out the sample. Occassionally, mild shaking 

was insufficient to release the sample in which case it was 

neccessary to push it out with a pole . The top inch or so 

of the sample was discarded as a precaution against the 

possible non-representative metal content of the organic 

or iron hydroxide rich layer at the water-sediment interface 

before the remainder was placed in a heavy kraft paper sample 

envelope . The sampling tube was then washed out by vigorously 

shaking it in the water prior to taking the next sample. 

When sampling in very shallow lakes, it was sometimes 

easier to collect the sarnple by hand and occassionally, when 

very hard sediment was encountered , it was necessary to extract 

it by the use of a garden trowel. 

D. FIELD PROCEDURE 

A Bell 47G-2 helicopter was used to carry the sampler 

from site to site. This machine was fitted with external boxes 

to carry the samples and a horizontal pole was tied along the 

top of the passenger side float. The sampling· tube wis f itted 

over the top of this pole in order to carry it safely during 

flight and it was also useful for unplugging the tube when 



occass ionally it became blocked up with sediment. The 

passenger side door was removed to provide quicker exit 

and entry for the sampler and a rope loop was attached 

to the float so that, by placing one foot in this loop, 

he cou ld mor e easily hoist himself back into the aircraft. 

During each helicopter trip, about fifteen to 

twenty samples were collected. Sample sites were pre -

selected using air photographs and geological maps and 

plotted on to a map of suitable scale which was then used 

for navigation. At each site or as clo se to it as possible, 

a suitable patch of sediment was located from the air and 

the hel icopter landed on the lake surface . The sampler then 

descended into the water and before the sediment was stirred 

up , took a twenty-four fluid ounce sample of water into a 

pre - numbered polyethylene bottle which had first been washed 

out three times in the wa~er to be sampled. Care was taken 

to fill the bottles completely so as to leave no or very 

little air in them . These water samples, which were acidified 

with a few drops of high purity concentrated nitric acid shortly 

after collection, are to be analysed for their metal content 

but since the water sampling part of the project does not 

cons titute part of this report, it will not be referred to 

herein again. 

After taking the sediment sample and placing · it in 

a pre -numbered envelope , the sampler re-entered the helicopter 

and while it was being flown to the next location, made a 

record o f the following data: 

i . Sediment Type 

ii. Sediment Colour (when wet) 

iii. Depth Sample Taken From 

iv. Local Relief 

v. Type of Vegitation 

vi. Lake Type 

vii. Lake Surface Condition 

viii. Weather 

ix. Location ( if different from that pre-selected) 

x. Remarks , eg :- poss ible contamination, presence 

of gossan, etc . 
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At a later time, the following information was recorded 

with respect to each sample : 

i. Military Grid Co -ordinates 

11. Rock Types o f Surrounding Area 

iii. Area of Lake Sampled . 

Because of the number of organizations requiring 

part of each sample, about two to three pounds were taken 

from each location but for a similar survey designed solely 

for mineral exploration purposes a much smaller sample would 

suffice . 

One thousand and twenty samples were collected in 

about one month during which only two days were lost on 

account of bad weather by a field crew of four persons as 

follows: 

One Helicopter Pilot-Mechanic 

Two Samplers 

One General Worker . 

IV. LAKE CHARACTERISTICS 

The most important factors influencing the major 

characteristics of any particular lake were observed to 

be its elevation, size and position with respect to the 

overall drainage pattern. Local relief and rock t ype 

appear to have little effect . 

Small lakes (les s than 0 . 1 square miles) , unless 

a major river system passed through them, were found to 

be of little us e for sampling purposes. At high elevations, 

there is usually no sediment at all except for a little im

mature organic material in shallow bays, the lake floor being 

bedrock , and at low elevations they invariably have excessiv e ly 

organic s e dime nts. 

Most fair-sized lakes have rock covered floors, the 

rocks ranging in size from an inch or so to several feet . 

Sometimes, the rocks are well-rounded, of predominantly 

granitic material , and obviously have been transport ed a 
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considerable distance , most possibly by ice · (eg:- south 

shore of Beniah Lake) but mo~e often they are angular to 

sub-angular and composed of local material . 

Sandy floored lakes (eg:- east side of Wijinnedi Lake) 

occur in the vicinity of old glacial features such as outw s~ 

plains or more locally where a lake abutts an esker. 

Lakes where the predominant sediment is clay (eg : 

Yellowknife Bay near the mouth of the Yellowknife River ) are 

one of the l eas t coro~on types and such are most often found 

where a river enters a larger sized shallow lake. 

Organic sediments are not restricted to small lakes 

and may be found in any low lying poorly drained bodies of 

water {eg :- Vee Lake). 

Of the three areas investigated, Indin Lake had the 

most rocky and deeper lakes , Yellowknife had the most clay 

deposits and Cameron River-Beaulieu River the shallowest lakes . 

Two phenomena most common in, but not restr icted to, 

the Indin Lake area were that of shelving at the lake perimeter 

and the presence of clay "boils ". Lake shelves were observ e d 

on lakes with rock strewn floors and are like "continental 

shelves" in miniature . They commonly extend from ten to one 

hundred feet from. the shore at a gradient of about ten per cent 

and the lake bottom plunges steeply at the outer edge of the 

shelf . Subaqueous clay '' boils" (which presumably are similar 

in origin to the "frost boils " found over much of the Tundra 

regions ) ar e again found in lakes with rocky floor coverings 

and consist of roughly circular or polygonal areas of pure 

inorganic clay, from a few inches to several feet in diameter, 

" intruding" the more common rocky detritus . They frequently 

occur in groups and sometimes can be observed co-alescing to 

form large clay deposits. 

Certain lakes both shallow and deep but usually of 

fair size and with either rocky, sandy or clay floors were 

observed to have a distinct blue colouration (although a sampl " 

of the water in a container could not be seen to b e colour _ ~). 
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Within the area.s sampled only one or two lakes were so 

coloured but quite a number exist within a hundred and 

fif ty mile radius of Yellowknife. 

V. SEDIMENT TYPES 

With some exceptions, it was found that sediments 

suitable for sampling only existed in isolated patches and 

searching for these small areas can be quite time consuming. 

Although clays were considered to be the best material for 

sampling (se e Allan, Cameron and Durham, 1972) and were 

sampled whenever possible, at the site density used, clay 

deposits were not sufficiently widespread to allow for the 

sampling of this one material ' only. At a site density of 

one location per ten square miles, it probably would have 

been possible but at one site per square mile , organic sedi 

ment was the only material occurring which would have allowed 

the sampling solely of one sediment type . 

Although clay, silt, sand and organic material with 

appreciable inorganic admixture (in the above order of pref

erence) accounted for over 95% of the samples taken all the 

types encountered during the project are listed b e low . 

A. CLAY 

Nearly all clay samples were light grey with, in 

some cas es , the top inch or so being discoloured brown by 

iron hydroxide . Four distinct clay types wer~ recognized, 

i. Common Typ~ - This is fairly soft. 

ii. Periodically Inundated and Exposed Type - At Indin 

Lake and certain others, the water level rises and 

falls several feet during the course of a year. 

Sampling was done at a time of high water and certain 

clay samples taken from a depth of up to six feet 

contained dry -land flora indicating that at some 

lll. 

time they had been exposed to the atmosphere . Such 

clays are harder than the common subaqueous variety . 

Hard "Flowing " Type - In certain locations most 

common in the Cameron River - Beaulie·_i River area, 



a peculiar very light coloured clay was found. 

This was extremely hard to dig out but once a 

samp le had been secured, it.allowed to stand on 

its own, it would begin to flow such that in a 

few minutes a hand specimen would be entirely 

dissipated . 

iv. Calcareous Clay-Ooz e - This type was restricted 

to certain areas of the Beaulieu River and lakes 

close by especially towards the southern end of 

the area sampled. Such material is very soft and 

sticky and has a high carbonate content. 

B. SILT 

The term "silt" herein is used to describe not only 

true silt but also other materials which do not readily fall 

into other categories. Three main types were recognized: 

i. True Silt. 

ii. Unsorted Detritus - Often the only available sediment 

was a mixture of unclassified material containing 

gravel and sand-sized particles, rock fragments and 

clay. Even on very rocky lakes, such material can 

often be found in the vicinity of certain species of 

aquatic plants . 

iii. Disintigrated Rock - In areas of soft easily weathered 

slates or s chist s , etc . the lake bottom sediment can 

C. SAND 

be composed of material directly produced by the dis

intigration of l ocal boulders or bedrock. Such material, 

although it may have a considerable fines fraction, is 

recognized by the presence of angular platy fragments 

of the parent rock and is of little use a s a sampling 

medium because of its local origin. 

Sands ranged in colour from brown to white and invari-

ably were of glacial origin. In most sands, the grain size 

distribution was seen to be restricted within ~lose lifuits, 

e . g. : a course sand would not contain much fine material and 

vice versa. On the basis of grain size two types are listed 

below: 



i . Fine Sand - Many s amples h ad a grain si ze no g r eater 

than 0.25 mm. 

ii. Coarse Sand Granular s e d ime nts occurred with grain 

sizes up to that of coa rse gravel. If, when a sedi-

ment was stirred up wi t h the foot , it did not c lo ud 

the water, then no s ample was taken as i t would no t 

have contained any amount of minus 2~0 me sh material. 

D. ORGANIC SEDIMENTS 

Organic sediment is the · most common type. It ranges 

from dark brown to black and although in most lakes t e sted no 

bottom was found, it was observed resting both on bedroc k and 

on t op of clay. In the field, four types were disting uished: 

i. Clay- Organic Type - This comprises a mixture of 

inorganic and organic material and unlike true 

organic sediments, retains a substantial percentag e 

( 20 - 40% ) of its weight when dry . Many samples were 

taken of this sediment type . 

ii . Immature Type - This type contains recognizable 

organic remains . 

iii . Mature Type - Mature material is black, does not 

contain recognizable plant fragments and has a very 

h i gh water content (>95%) . It is not advisable to 

try to sample such mat erial by standing on th e l ake 

floor as there is no "bottom" and the sampler wil l 

sink right in . 

iv. Organic Gel - A rarely e ncountered material o f o rg anic 

origin was a clear light brown gel of low vi s cosi ty . 

In a few smaller shallow lakes with clay or sand sedi 

ments , a dark red iron rich upper l a y er with a thickness up ~o 

about an inch d eveloped. This upper layer a ppe ar e d to c onsis~ 

almost entirely of iron minerals and the customary zo ne of iron 

hydroxide staining penetrated t o a foot or mor e i nstead o: t~:e 

more usual inch or so . To a l esser extent, t hi s phenomenon was 

ob s erved with b l a c k , presumably manganese rich , material . 



VI . METHOD OF ANALYSIS 

PreliminaI'y air drying o f the samples was carried 

out in the fie l d i~~ediately a ft er c ollection to prevent 

de terioration of the pap e r env e lopes ~ At Yellowknif e , t hey 

wer e thoroughly dr i e d for three t o four days 'at a bout 85°C 

pI'ior to being s h ipped to Te chnical Service La boratories in 

Toronto who r eport the followi ng analytical procedure . 

To 0 . 4 g ram of mi n us 250 mesh sample in a 16 mm X 

150 mm test-tube, 6 ml of acid mixture ( 250 ml of cone . nitric 

acid plus 25 ml of cone. hydrochloric a cid added to 725 ml of 

dist illed water) were added . Diges ti o n was carried out in an 

a ir bath at 100°C for 1 1/ 2 hours, with shaking every 1/ 2 

hour and at the end of digestion . 

The mixture was the~ dilu t ed to 20 ml, shaken and 

allowed to settle for 1 1/2 hours . Silver and lead were 

analysed the s ame day on which the solutions were prepared 

and other elements ei ther the same day o r the following day . 

A Jarr e ll-Ash Maximum Versi tility atomic absorption 

unit equ i pp e d with an air/hydrog en Hetco burner was used for 

the analysis and standards were prepared in the same acid 

mix ture as that used for the digest ion. 

The waveleng ths of the analytical lines were as follows : 

Cu 3248 
Pb 2168 
Zn 2139 
Ag 3280 

Ni 2320 
Co 2407 
Mn 2795 
Fe 3722 

Detection limits were 0.2 ppm for silver, 1 ppm for 

copper , zinc and manganese and 2 ppm for lead, nickel and 

cobalt . Values were r eporte d to the nearest 2 ppm for c oppe r 

a nd zinc ; th e ne a r est 0 . 1 ppm for silver , the near e st 5 ppm 

f or lead, nickel , cobalt and ma nganese and either the nea~e s t 

0.02 % or 0.05 % f or iron . 

VI I. PRECISIO N OF A ALYSIS 

The folloning pr oceJure was recommende d by D~ . E . M. 

Ca'neron and !•lr . J . cT . Lynch OL t~;::; Geologi..cal Surve::r of' Canada 

·u~ a check on Lh·~ ~Jcecision or '.lr.:J.l,VsL2 : 



i. Early in the program two bulk samples should be 

collected from diff~rent areas. There should be 

sufficient to provide greater than 100 grams of 

minus 250 mesh material . The sieved material is 

to be known as the control samples. 

ii . Samples from the project should be analysed in 

batches of 100 and in each batch of sieved samples, 

there should be eight sieved repeat samples from 

the previous batch (in the case of the first batch, 

they can be repeats from the same batch) plus the 

two control samples. 

iii. Th e percentage deviation is then to be calculated 

as follows. Take for example Batch N. Ten samples 

will have been analysed both in Batch N and in Bat ch 

N-1. The deviation (DA ) for element A in sample X 

in Batches N and N-1 will be: 
I 

Ax(N-1) - AxN 
x 100 

1/2 CAxcN-1) + AxN) 

iv. The following are to be considered acceptable 

deviations: 

Range Cp. p .m.) 

. 1 - 1 
1 - 10 

10 - 50 
+ 50 

Acceptable Deviation 

50% 
30% 
20% 
15% 

For lead, 5% should be added t o the above values. 

If for any element in Batc h N, more than two of the 

calculated deviations exc eed the above limits , then 

the analyses of al l the samp les in this batch shou l d 

be repeated . 

The procedure was in general carried out, but due to 

circumstanGes, the various sample 11 splits 11 had to be taken from 

rather impro perly homogenized unsieved material. For this reason , 

the duplicate analyses were not really a fair test of the pre-

cision of analysis but as can be seen from the values presented 

iri the Appendix to this report, most of the duplicate analyses 

were acceptable and nearly all of them had a percentage devi tion 

less than twice Dr . Cameron's a cceptable values which this author 



believes to be a reasonable indication tha t the analy~es were 

properly performed. 

Also due to physical limitations of the equipment used, 
~ 

samples were ran in batches of 22 while the duplicates had been 

arranged in batches of 100. 

These are considerations which should be taken into 

account if such an analytical program is to be repeated. 

Deviations were greatest for silver, the usual concen~ 

tration levels of which approached the limits of detection. 

Also it appears that iron analyses might be somewhat in error 

when this element occurs in high concentrations. 

For geochemical prospecting where anomalous values 

are several time background this somewhat crude check has 

shown the given values to be .acceptably precise . 

As distinct from precision, no checks were made on 

the accuracy of .the results, except those normally carried 

out by commercial analysts . 

VIII. REPEATABILITY TESTS 

At one location in the Indin Lake area and ten loca-

tions in the Cameron River-Beaulieu River area , two separate 

samples were collected at distances between about ten to one 

hundred feet apart. With the exception of the iron and man-

ganese values for one set of two samples, the analysis results 

were generally found to be compatable thus indicating a fair 

degree of repeatability is possible . The values obtained 

are shown in the Appendix to this report. 

IX . DISCUSSION OF RESULTS 

Since much of the data has not yet been processed and 

also because Queen's University are to report in depth on the 

interpretation of the results, the discussion h ere is to be 

confined to certain generalizations and to an assessment of 

the results obtained in a few instances which are to be taken 

as examples ; 



When ref erring to the relative conc~ntrations of the 

various metals, the terms surhmarized below are to be used : 

Low Medium High 'Anomalous 

Copper < 15 15 - 55 55 - 100 > 100 

Lead < 10 10 - 35 35 - 60 >- 60 

Zinc < 20 20 - 70 70 - 125 '/ 12 5 

Silver < . 4 . 4 - 1. 2 1. 2 - 2 . 0 7 2.0 

Nickel < 10 10 - 45 45 - 75 >- 75 

Cobalt < 10 10 - 35 35 - so >- 50 

Manganese < 60 60 - 200 200 - 400 '/ 400 

Iron < . s • s - 1. 5 1. s - 4 . 0 >- 4.0 

(Values in parts per million except for iron, which is 

given as a percentage). 

It is to be assumed that a major massive sulphide 

orebody close to the surface would have given rise to anoma 

lous values in all or most of the samples taken from within 

a sizeable area. No such area was detected by the survey and 

most anomalous samples occurred either separately or in associ

ation with only one or two others. Areas of consistently high 

values were obtained and in some cases, it would seem they 

were most likely due ( as were areas of consistently low values) 

to the underlying rock type . In other cases, they might be 

due to the presence of sulphide bodies. 

A preliminary examination of the analysis re~ults re

veals that, in general, ( as might be expected) the range of 

concentrations for any one element when plotted against its 

frequency of occurrence results in a normal distribution curve. 

Also , it was found in general that metal values tended to be 

lea~t for clay and highest for _organic sediment within any one 

geochemical province although noteable exceptions were frequent . 

In any sample (remote from influences which might cause 

otherwise), it appears that copper, lead and zinc values most 

often occur roughly in the same ratio as do those for nickel 

and cobalt while the ratio between manganese and iron remains 

approximately constant at about 1:100. Since, in the vicinity 

of orebodies, the e lemental associations might be dissimilar 
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from those of the surrounding rock, the use o f metal concen 

tration ratio s rather tha n their absolute values might be 

useful in detecting anomalous conditions when analyse s of 

different types of sediment a re t o be compared . 

The Yellowknife area provides some good examples of 

the type of information which can be deduced from the analysis 

results. To the extreme southwest of the area, metal concen

trations are above averag e for a ll the elements with the 

exception of mang a nese . This is most likely a r eflection o f 

a higher metallic mineral content of the body of a l tered 

gabbro which has been mapped as bedrock at this l ocation . 

The geochemical survey was unsucc essful in delineating 

with any degree of confidence the known low grade nickelifero us 

gabbro sill to the east of Yellowknife Bay, although several 

samples were taken from its irrunediate vicinity. Somewhat 

unusual are the high nickel values of samples obtained from 

Walsh Lake. Since the rock here is sediments surrounded by 

acidic volcanic flows, the nickel concentrations are unlike ly 

to be due to a high nickel content bedrock. Pyrrhotite does 

occur in the area and several gossans due to this mineral are 

to be observed close to Walsh Lake but heretofore it has not 

been known to carry nickel value s. 

The presence of very small massive sulphide occurrences 

between the south end of Homer Lake and the north end of Likely 

Lake again was not distinctly recogni zable in the results but 

within an area of about four square miles underlain primarily 

by basic volcanics irrunediately to the southwest o f Likely Lake 

consistently high base metal and manganese va lues were obtainec . 

Th is is to be considered indicative of a favourable environmen~ 

for base metal deposits existing within this particular area 

which has b een isolated from possibly less favourable areas 

underlain by t h e same general geological formation with a 

r easonab l e degree of accuracy by means of the survey . 

Within t he Indin Lake area, the meta l distribution 

patterns are more diff icult to interpret and the values 

often appear to be qu ite erratic. A few of the more obvious 
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observations are as follows. The basic sill-like intrusion 

to the west of Baton Lake (~ot to be confused with the adja~ 

cent and parallel auriferous quartz-albite sill which might 

possibly be comagmatic) apparently has given rise to high 

nickel values in Lhe vicinity. High silver concentrations 

occur within the are a of metamorphosed basic volcanics b e 

tween Ind in and Hewitt Lakes and in general around the per-

imeter of the volcanic belt north of Indin Lake . Some metals, 

noticeably manganese, often occur in greater than averag e con-

centrations in samples taken from Indin Lake itself. This might 

be due to influences remote from the region sampled, the metals 

having been transported from sources further upstream on the 

Snare River system . In such cases as the exceptionally high 

values in certain metals in one sample collected from Peaks 

Lake particulate sulphides are to be suspected . 

In the Cameron River-Beaulieu River area , the survey 

failed to detect the very small base met~l occurrence at the 

south end of Victory Lake but an anomalous zinc concentration 

was in evidence from a sample taken a few thousand feet from 

the small zinc, copper, silver, lead and molybdenum deposit 

at the north end of Turnback Lake. Apart from the fact that 

sphalerite is the most common mineral in this deposit, the 

greater mobility of zirtc probably accounts for the anomalous 

concentration of this metal in the sediment sample whereas 

copper and lead have not been conc ent rated to the same extent . 

In the area of Beaulieu River, high values in several adjacent 

samples occur in a number of places one of the more interesting 

of which lies between Spencer and Beniah Lakes in the same 

location where an airborne " INPUT ". survey is believed recently 

to have located an E.M . anomally . 

The demonstrated fact that on a lake such as Indin or 

Turnback, sediment samples taken from the same lak e at dis t a n ces 

of less than one mile apart can display marked dif fer e nc e s in 

me tal content points out certain dangers which might be a s s oci-

ated with very low d e nsity surveys (eg: one sample per ten 

squa re mil e s) unless th e samples are taken from a location 

where it is known.that a very thorough homogenization has 

taken p lace . 
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X. CONCLUSIONS AND ~ECOMMENDATIONS 

The proj e ct demons t rated that s uch a survey could 

feasibly be carried out a t r e asonable cost and that c ertain 

areas of interest could be outlined using lake sediment geoc~e~

istry. The sampling method works well with an agile s a mp l e r 

and a skillful helicopter pilot and since more time i s spen ~ 

in searching for suitable s e diment and in taking the samples 

than in moving from place to place the use of a small he ~ i copter 

rather than a larger and faster machine is preferable . Ins t ~a~ 

of using plastic pipe for the sampling tube , it might be bet"'::er 

to use light aluminum alloy with a reduced wall thickness so 

that harder sediments could be more easily penetrated . 

The areas of anomalous base metal content outlined by 

the surv ey should be investigated using more conventional 

exp l oration techniques . 

Although the survey revealed it is difficult to loca"':: e 

small base metal occurrences , lake sediment sampling at the 

density used should be able to determine the presence of large 

ore deposits and for this reason, it might be useful to p er~or~ 

such surveys over geologically favourable but less well-k now·1 

areas of the Shield . 

It would be helpful to develop a geochemical method 

suitable for the use of exploration organizations having ~ arge 

blocks of ground so that they might easily be able to de "':: er~· 2 

the most favourable areas within their holdings . Such a sec!.i_-

ment sampling survey would, of necessity, involve pre dominan 1:~ y 

organic sediments and the site density would have to be abo~t 

one sample per twenty-five to one hundred acres . 
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A P P E N D I X A 

SUMMARY OF SAMPLES COLLECTED AND ANALYSED 



SUMMARY OF SAMPLES COLLECTED AND ANALYSED 

I. YELLOWKNIFE AREA NTS 85-J-8 & 9 

Sa mple Location Numbers 

Number of Locations Sampled 
Number of Repeat Samples 
Total Number of Samples Collected 
Number of Samples Not Analysed 
Total Number of Samples Analysed 

II . INDIN LAKE AREA NTS 85-0-14 
86-B-3 & 4 

Sample Location Numbers 

Number of Locations Sampled 
Number of Repeat Samples 
Total Number of Samples Collected 
Number of Samples Not Analysed 
Total Number of Samples Analysed 

III . CAMERON RIVER - BEAULIEU RIVER 

Sample Location Number's 

Number of Locations Sampled 
Number of Repeat Samples 
Total Number of Samples Collected 
Number of Samples Not Analysed 
Total Number of Samples Analysed 

IV . TOTALS FOR THE WHOLE PROJECT 

Number of Locations Sampled 
Number of Repeat Samples 
Total Number of Samples Collected 
Number of Samples Not Analysed 
Total Number of Samples Analysed 

140004 - 140129 

126 
0 

126 
0 

126 

140001 - 140003 
140151 140559 

411 
1 

412 
3 (no - 250 mesh ) 

409 

NTS 85-I-9, 10, 11, 14 , 15 E 16 
85-P-l, 2 & 8 

140601 - 141083 

473 
10 

483 
2 (lost in transit ) 

481 

1010 
11 

10 21 
5 

1016 

Number of Check Analyses Performed 
Total Number of Analyses Performed 

114 
1130 



6 P P E N D I X B 

ANALYSIS RESULTS 
.. 

(And Mi litary Grid Co-ordinates 
of Sample Site Locations) 

i. Yellowkn i f e Area 

ii. Indin Lake Area 

i ii. Cameron River-Beaulieu River Area 

Legend for Sed i me nt Types 

C Clay 
SL Silt 
SA Sa nd 
O Organic 
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1--~0~0~5~5"--+-~0~0~5~5'-+~1~2'-+~1~0-+-~1~8--+-'<~.~2-t-~J,._0~~1·0"'--+-L~IS.,_,,i0.._._4~3"+--_+---+-~::l~::l~7--t-~1~R~:n -~ 

oos6 I oos6 lo 35 8 t2 . s 40 48 23s o . 2s 452 340 .c~ 1 n 
I' !, '1 nns7 0144 s 10 30 . 4 15 JS 125 11 ?O 

' I . t------rr--~0~2~9_7~,~s-+-'=10~~2~s-t-~·3~,~2~0-r-~s'--F1=2~0~1o~·~9~2~1 ~-t-~-t--~--t~~-.__J 
~ Me an 5 10 2 9 . 4 1 7 l 0 l 2 3 11 on 4 4 6 ') 7 s __c_J 
1 o o 5 8 I o o 5 8 13 ·1 o I R s I l n R ? _r::; In 4 n u 1? ~a c:; i ~ 

0059 0059 20 25 I 41+ . 8 I 30 15 ] 70 ? 00 4?S 17h _c_j 
I ooGo 0060 19 30 i s2 .s 2s 20 140 3 . 20 400 355 l___c_J 
I oos1 0061 26 30 45 I . s 25 I 1s 180 3 . 20 392 ::i71 !_c_J 
l__nnR? nnr:;? ?? so J8 ~ -5 90 90 11s o 75 ::lRn 1A? ~ 
I I I I 0063 0063 35 25 74 1 . 2 40 20 250 3 . 65 331 1qq ___c_J 

I ooG4 0064 I 16 20 l 42 , .4 2s 15 210 1.65 317 u11 !~ 
! o o 6 s o 13 7 12 5 I so l ? ? s ? n ? 4 s l 4 n ::in R u r::; i 1..c.LOJ 
I I 
·~ ~O~O~G~i 6'---4-~0~0~6~6:.._+~2~0~~3~0-l-~5~0-"-~·=6 -+-=3 ~5-+-~15"'-tl=6~0"-t-'2~.~7~5"-t--+---t-~3~D~l--f-_~s~n~_r::; '. .s.A_J 

:--~0~0~6~7~-~00~6~7:.--f.~1~5-+-~2~0 -+-4~8=-+~·~3-+-=2~5-+-1~4~~~2~0-Fl~.~9~0--+--t-~3=2~4-t-__,S~4'-"'--1Fl l~ 
0068 0068 16 35 65 11 . ? :in ?? ?ln 1 Rn 1 ln c:; 70 1 n I 

I 0069 0069 10 15 16 . 6 20 ·10 60 0 . 65 I 
,~i ~~~_1_~0~0~3~4'._j..~l~O:_+~l~0-+-~1~5...+-:(~.~2 -jf-.:!=.1~5-+--~5-+-4~5~0,,__._.7~0"-t---t--~-t-----t---~!~ 
I l I 019 3 5 5 l 7 <. 2 5 15 45 Q 5 0 

~I ----+---=-M~e~a~n-=--t-__::8=-+~1~0-+~1~6-+-~·~3-+-=1=3-+-=1~0 -t-~50~0~.6~2::.r---r----r-~3~4~4"-j·~~s~s~~j ..sL_ 
n070 0070 6 2n ·1s <? ·10 R so !O R,S 348 556 i ~T 

! 0 0 '/ 1 Q Q 7 1 2 2 2 5 Lf 0 . 6 3 Q 12 13 5 ! ? ::l 5 '.i h S c:; 'J Q ! _c_ 
1

LI --'0~0~·~12~- -+----'0u0~7~2,_.j..l~1~0~~3~5'--+lr:;~s~n-+-........i.s-+--~1.u..__nf-"--1!...L-fn1~::iL?So..l.-f''n.1.-7~~..,.._--t---t-~1~1~u>-i·~~5~0......_o I~ 
~l __:0:.'._;0::_':...::7 3:..._L_..:::0~0..:..7..:f..3-!--=l..!..4-t-1~5::.-+~3~8"-+-I ~s-t-_...1~s-t--""-+s~q,,_,.o'-+l 1._._...n._._o<t---1~----r--3 6_1 -r·-llaB_:~ 
I 0 0 7 If l 0 0 7 Lf I Lf 2 I L1 0 

1

15 0 1. 2 Ll~..::5:._i........=l:.'=2_,\.!:2J:l.OJ:l.O_µ,l..t...~ 251---+--+-.i..1..'.i>.LSO...,__j---'L=-t 7,,__.~..1-:! SA-
i I 

O O 7 5 O 0 7 5 12 2 5 14 O . 6 15 8 10 00 O • 7 5 3 4 ? ti 'J r::; I __o__ i 
i 

~~O~o~·~/6Q__l[-_~0~0L7~6L+~3~0L!-~3~5!_.j:!l~O~O~l_._JJ8c.-t-~?JJ_n~~l~S1~n-~Sil-fn11..!..-n~~:nUj-_Tl_-t__,1~1~h-'-t_~t~th,_..__1 ]---0.

~' ~o~o~7~7:__1--~0~0~7~7~~1~2=-1-~1~0~~2~0'--f-~·~3-t--~1~s-t--~8~_~6~0-PL0~845_--t---r~---1-:-~~(~ 
L__j_~O::..c:0~8~8"--+___,8'-l-~J...,,,0'-+-....,1 ....,,,8~........,..:i-t_~ l~Si-~1~.r::; r:; S In 7 r: ! 
l__J 01 ::lFl l ::l S ':i? ? ?r::; 1 n 111 r::; In an I~ 
J --~Mue~a~nL+~l~2L..J---'l8'--l-~2~3-+-~.L3-+--Ll~8-j!-i--l~l-P..~80.;}.....f'0.;-.....;8~'~~-t---t--3-5_L_1-r--t1-3~J J~ 

I I I I 

00'78 0078 26 20 GO 1 • 8 35 20 235 3. 2~ 34Lt ~~_G_lD_J 
:___:_.::..._c_~.L/ -~-'-"'--+-=-=-+--'=-=-~'-=--+--''-'--+--'-+-''-"---t=-=-'"-l---~r-----:-~-;--~-. ; l 

~ .. • .. I 0 0 7 9 s I_~ I~ 0 12 8 . 7 2 0 L 2 16 5 L. 6 (' 3 s ') ! .. ~ 7 r: 



ARE A s SHEET No.~~Y~E~L~L~O~\_v~K=N=I~FE=-~# _.,_3 ~~- S AMP LE No s . 0 0 81 - O 1 1 7 
~~~~~'-'-'--"--'--~~~ 

Loe ' n ff An a l . # Cu Pb I Zn Ag Ni Co Mn i?eC%) As Sb Ea st North ~ I 

.1 t.:.nnRn i Lfn n 8n 22 20 38 . 6 I 15 1 2 150 1. 2 5 1nd68 f) q Lff) n SA I __, 

0 0 8 l I 00 81 18 25 I 5 2 . 6 20 15 15 0 0 . 80 371 39 2 c; ; o 

0 0 82 00 82 5'0 I LfO 70 1. 0 35 10 2 Lf 5 5.1ol 376 47 5 SL 
0 0 83 00 83 34 30 60 . 9 40 20 205 3 . 00 379 501 c 

-0084 0084 10 1 0 24 . 6 15 10 70 0 . 8 f 375 :i q 4 (' 

I 0085 00 85 8 15 20 . 5 20 12 10 5 1. 0 E 3 7 lf 5 3 3 c 
00 86 00 86 18 20 2 5 . 6 20 2 8 900 0 . 45 3 71 433 C! O 

008 7 00 87 12 15 40 . 5 30 8 !115 1. 85 

005 7 16 30 42 . 4 30 18 105 1. 75 

01 70 22 25 46 . 8 35 25 9 5 1. 3 8 

Me an 17 23 I 43 . 6 32 17 105 1. 66 3 85 569 1 c 
0088 0 1 3 8 26 25 I 62 1. 0 55 25 39 5 5 . 6 5 3 74 5 77 c 
00 89 0 0 89 18 30 lf 6 11 ·. 0 40 20 300 3 . 75 3 80 5 811 c 
00 90 009 0 1 5 25 36 . 8 25 15 1150 3 .0 0 3 75 5q 7 lsT 
0091 0 09 1 14 25 42 . 6 25 20 13 0 1. 9 0 390 600 SL 
00 9 2 0092 1 1 15 I 25 . 8 15 i·5 70 0 .7 5 

I ' 
00 50 12 20 26 . 5 25 10 85 1. no 

01 5 4 8 10 32 . 4 15 15 10 5 0 . 85 

Me an 11 15 28 . 6 1 8 I 13 87 0. 8 7 41 4 59 4 SL 

0 093 009 3 16 20 24 . 4 20 20 85 1. 25 426 568 SL 
' 

0 0 9 lf 009 4 24 30 38 . 6 Lf 0 1 5 20 5 2 . 25 396 566 _k_J 
0095 0095 20 10 15 . Lf 20 I 10 70 1. 1 2 3 74 4 44 ~ I 

' I 0096 01 39 12 10 34 . 4 30 25 llfO 1. 85 414 52 5 

1110 
I 

! 0 09 7 0097 1 4 20 30 . 5 25 12 1. 40 411 lf 8 6 1~ 
' I 009 8 009 8 42 35 78 . 6 20 15 115 0 . 40 35 7 453 0 ' 

I 
0099 0099 35 30 I 65 . 5 15 15 75 0 . 7 5 369 4 5 1~ 
0100 0100 28 35 48 . 7 35 35 1 70 2. 70 3 89 4 6 41~ 

I I 
I 

0101 010 1 1 8 20 22 . 4 15 5 80 1. H 386 4 R? ~ 
010 2 010 2 24 20 25 . 3 20 10 13 5 0 . 83 3 86 ' so? !_5L_J 
010 3 010 3 22 20 l 32 . 6 30 10 J25 ] . 5 c :i q n r:; 1 7 l__c_j 
010 4 010 4 30 25 Lf 0 1. 0 35 ] 2 215 2 4r:: 3 8 7 S:i:il~ 
0105 010 5 22 25 45 . 9 :in l s l'.in ? s r '.i q f) ll Q4i~ I 
01 06 0141 6 10 28 . 2 20 15 12 5 0 . 92 I 

I 2 . 0C 
! 

0226 14 1 0 36 . 5 20 20 1 70 j 

! MP.::i,n l 0 l 0 '.i? 1 ?n 1 7 1 47 1 4 'i 4?1 s n s _s_y 
a io 7 I 010 7 9 20 2 8 I . 3 10 8 70 0 . 9 E 435 I mL~ 
~ 010 8 8 15 22 . 4 15 5 ]] 5 0 . 7 r:: 

02 03 4 5 ? O . '.i .r:; l s l :in n 7r 11 
I I Me an 6 10 I 2 1 3 10 i n l?? n . 7 -:. 4 LL c:; 1 ~wJ s L I 
i I ? ? 

- I I 
0Hl9 0109 2 5 . w.n S4 7 '.i s ?ltl ? 1-ir 11 11 7 1 .cnl~ 

·~.., I 

I 0110 0 1 10 1 4 25 45 . 6 30 16 335 1. 8( 450 42Si~ I 

ll? n I 0111 0 111 30 20 50 I . 5 40 I 25 23 5 4 n r LL:i n 
I 

0112 23 25 40 . 8 2 5 20 110 2 . 0 ( 3 85 387~ I 0112 
I 

lf a n I __c___J 0 113 0 113 18 30 26 2 . 0 45 55 115 0 . 8~ 3 89 
j I """14 0 lll~ 0114 25 25 3 Lf . 5 30 22 11 0 1. 6( 3 84 

2 o I I 
i 

0115 01 42 35 58 1. 0 60 30 21 0 2 . 7 ( 3g 8 Lt 2 l j __c__: 

jo11r; I n i i r:; 32 30 I 60 . 9 I 35 2·5 160 3 . 2 ~ 39 5 
! 

L~30 1_.C_J 

. ! [, ll7 I J tl ! r> lf I ,_ 9 J IL Q l 28 L8 5 2 . 5 rl ! L (j fj I . 
" ., . . . - -~' t; .. ~ -· _.i.._ ·---



A?..r_,A & SHEET No . YELLOWK.rIFE # 4 SAMPLE N os · o J J 8 Q J 2 g 

I Loe ' n Fi P.nal. # 1 Cu I Pb I Zn Ag Ni I Co I Mn Ire(%) I As 
1

~ E2st I North !P0(;idJ 

! l. Lf n 118 I l 4 o 118 I ::; 2 I 3 o ! 5 6 i . 8 i 3 5 I 2 2 I 1 s o l 2 . o al o r; 3 s 5 I 6 g 4 LL o I r I 
! o 119 j o i 19 ~Ll_g_i 5 2 I . 8 I Lf o I 2 o I 1 7 o ! 3 . 2 sl I 3 g 4 L~ () i r 1 
I o l 2 o I o l 2 o 1 3 2 2 5 i 6 o I . 6 3 o I 2 2 I 1 7 5 i. g 51 4 o o lf G 3 c i 
~, --=0~J=2~1~1-~0~1~2~1~1~3-2'-l--20-+-4-0~1~.-8 ~1-3-0~1'--18-'-'-ll-7-0-+-2 -.9-5-,--+--+---Lt~02__._ __ Lf~75!~ 

! o 12 2 I o 12 2 I 3 o I 15 4 o I . 5 ! 2 5 l_EU~1-= l -'--5 5-'--- -'-"'2'--. __ 4-"-fol_-1-----!-~3~9~5--11,_~L· ~~ 
! 0123 01 4 3 I 20 15 46 l. 0 40 I 25 

1

240 2 . 35 lt18 ~56 I~ 
I I ' 
!,_ --"0-==1=2 _u _,_---"'0-==1=2 -'-4 -i-.:2=-=2=-+- ?OL..::.__~'f .::::....0 ~·:_.;4-!--=-2 ~o -!--=1=-=2-+-=-1 "'--'o o"--J-=1'--!.-'-4~0 1---+---1--L_,_,,f o'-"'s'-+-_ 1_,__,1 s><-><--h 1_c_J 

! 0125 0 125 34 20 42 1 . 5 45 22 190 2.25 406 Lt ~s \ r \ 

l?--~0~1~2o~r-l-~0~1~26~~2~5-+-~30~~3=5-1-~·6:'._l__!.lf~O -+-'_~L~2~1~3 .::::._5 ~1~.~2~.5+---+--+--~4·1~3"'-;--~4~32'--{I·~ 
I o 12 7 o 12 7 16 2 5 3 o . lf 2 o 18 !12 o i. 5 5 4 lJ I 4 J s j~ 
l 0128 0128 26 30 60 I . 9 40 · 26 1170 2.90! ! , 
I 025 3 I 24 20 50'~ . o J 45 25 250 2 . 50! I 
!~ --~-~M=e.::::....an~~2-'-5-!-=25::_+-~5~5-j=-=--:,9"--+-~4~3-+-'2~5"-F'2~1~0~2~.~7~0+---+---r--4n-1--j---4-nh--:! C l 
i'~ _..:::._0~1~29~-~0~1~29~-+l~2~2--+-~20::._i..~3~5~:L..:-·4_:_+~3~0-i--:2~5=---+=1~4~0~!2~.~o~oi~--+--+--"'-'3 9~5~--~3=85~1 c I 

I I ~, ----+----1---1----t---~-+---i'---t---t--+----+--+----+----il-----i 

; I I I I (I 
i i__J 
!I~ ~~--1..---L--1---!--4~-+-~+--+--+--t---1---+-~--l---,___J 

l~-+-~~-+--+---t--1--+--+--t--r-+-t-~-t---i-__,I 
!~-+-~_L__+-+-+--l~-~+--+-+--t--t---1-----11~ 
~: ---l----+--+---!----1-1 ~--+---l--+--+--+--+---t----{__J 

I I 
I I 

I 

I ii 
I I . 

! I i~ I~ ~~----4-~~~~-+-~1---~~+--+~--1--+~-t---r--+~~_-t-~-j! l 

1--I --1--l---l--1---+--~+---:f--+--+--+---+----+-~l=:J 
I I I I I 
!,~ ~-i-~-+--~-+-~,--+,--+--+-+--+--r---t-~-i-~!==1 

l I I I ; 
I 
I 

i I l 

l_~j_~-+--~--1-~~-+l~~I -+--+-+--t~r----r~~:--"j 
~I --+~--1--~-~-+--+--+--+l---1f---J----t--t-~-t-~!~ 
'l__~-L---l--~-l--t--+1--+~-t--+--t--r--t---t-~]~ 

~iL~~~~~~~~~~c~~~~~~~;~::~~~~~~_=+;~:;~:~~;~~~~~~~~:--jl 
i I l !I 
,~--It--! --~,--:--I --t1-l.L

1 
--l--1 - IL---t----l--1----+---it---'.~ 

• --~---'L--L-~_L_ __ _j___. __ _._~--1-~'----"--------~-~ 



( ' 

A~LA S SHEET No . INDIN LAKE #1 SAMPLE N os · 0 -1 51 - 01 9 2 
( 

I Loc ' n dAnal. #I Cu I Pb I Zn Ag I Ni\ Co j Mn lf'e(%) As I Sb I East North l~~j~pd,,,I 
I 1 Lf o l 51 I 14 o 1 51 I 4 4 5 3 8 I . 6 ~- l 5 1 o 5 . 3 51 n s R ? ~ 7 1 3 Lf 5 I s r, j 

I 

! 

0152 0152 30 10 75 . 4 25 15 QlO .6~~·~4~51--l~~---+--7_2_9-t-~3~3~9~!c~/~0~' 
0153 0153 9 5 23 

1
< . 2 1 0 ! 10 60 p . Lf8 7 34 37 8 c I 

0 15 lf 0 1 4 5 -, 6 I 5 2 3 . 5 2 0 10 I 8 0 p . 7 5 7 G 2 411 ~ 
I r--'~-'--+--~!-+--+--+--t-~=+-~j--, 

0155 0155 55 s I 50 · . 5 35 20 !85 ~.35 737 4 38 ~ 

0 l 5 6 0 15 6 11 1 0 Lf 4 . 6 2 5 15 2 0 l . 1 0 7 3 3 lf 6 0 1~ I 
t---0_1_5_7-+-_ __ 0_1_5_7-+-l_0-1--_l_0-+-_30_1---_·3~~2_0-4,-l_0--+_7~5--+=b_. ~7~5~--+--+--=-7~3=2+--=-5~0=--i8 ~ 
1--_0_1_5_s_!_ _ _ o_1_s_8+_3_2---+-_2_5--1--8_2-+_1_. 6-1-7_5--_J~3_s--+r_1_0-+-r_.~8~5-l---+---+---'-7~6~6__,_-=-5=2=G~ ~ 

0159 I 0159 10 5 1 2 . 3 10 10 40 D. 90 814 SiLi I ST I 
0160 0160 60 10 26 11 . 0 25 20 ~35 1 . 00 811 495 0 

I 
01s 1 0161 28 10 36 . 4 25 15 ~10 ~.35 8051 340 I~ 
0162 0162 4 5 24 . 5 15 10 75 D. 75 78 9 467 SL 
0153 0153 40 15 74 . 6 35 20 ~oo ~ . so 742 426 SL I 

I 

0164 0164 5 5 16 (. 2 5 10 45 0 . 45 759 4llfl ST . 

0165 0165 85 15 il Rn . 8 LfQ 25 12 0 1 . 55 780 ~· !_sJ 
r--_ 0_1_6_6-+--__ 0_1_6_6-+--6_0-+_5_0--+-ti_1_0-+-_. _61-7 _5-i-_4 _o -+1_7_0--+2_ . o_o-r-- -t----t--7_9--14 t} o 2 ~ 

0167 016 7 38 15 QlO . 6 50 20 26 0 2 . 25 770 390 SL 

: 0168 0168 25 15 56 I . 8 30 15 155 1. 25 771 3631 SL 
I --, 

~1 _ _ 0_1_6_9-+-__ 0_1_6_9 +--3 _8 -+--5--+_3_4-+_l_._0+--3_5-i-_1 _5~1_2_5--+-l_._4_0+-__,r---l--7_7_9 ___ 2_7--15 ~ 
I I 0170 01 70 22 25 46 . 8 35 25 95 1 . 38 

! I 
0244 35 10 48 . 4 30 15 80 1 . 00 I 

f------l-----+--+---+--'---+---'---~..;.;.;._.;_-~~-+=--"-1---t---t----t--~,-----j 

1--------t---'-M_I_A_N-+-2_8_~~1_7__,__4_7-1--·~61---3~2~'1---2~0-+-8~7'-+l::...;...:.1~9-+---+--+---'7_4~9,_---=3~1'-"'-;3i~ 
f---0_1_7_1-l-__ 0_1_7_1+-2_5---+-_1_0-l-_4_7-.L_._51---3_5_,__1_0~'1_2_5-+l-'--. 4_5+--+--+--7~6~4,_--"3~0~8~'·~ 

0172 017 2 40 20 48 1 . 0 40 20 ~15 1 . 65 792 321! SL I 
~-o-1_7_3_!----o-1_7_3_.,_3_5-+--1-5_.__4_0__.._ ___ 51--3-5_..__1_5-+-11-o-+l1-.4-5-t---+---t-----t--~~ 

0217 35 5 36 . 4 25 20 120 1 . 48 I 
MEAN 35 10 38 . 5 30 17 115 1 . 46 8 3 J 

812 

'.i:l R ! SL_j 
I I 

017 4 0174 24 20 50 . 6 35 20 200 2.35 321 1 (;i 
! I 01 75 0175 10 10 44 . 4 25 15 95 1 . 12 803 311 C I 

0176 01 76118 25 105 1 . 2 50 25 240 2 . 65 

0177 0147 85 15 I s2 i.2 45 25 130 1.6 5 

I 0178 0178 30 5 40 1 . 0 20 15 105 1 . 42 
I 

I 0179 0179 50 10 72 . 6 40 20 210 2 . 50 

0180 018 0 48 10 ~10 1 . 0 45 20 140 1 . 75 

797 

7 8 lf 

774 

807 

3011 SL 

2q4! ST 

300! sLI 
2971--;J 

7Lf3 ?87 (' 

I 018 1 0181 40 s 43 . 5 20 15 90 l . oo 7 44 27 s r 
' I I I 0182 0182 52 lo 44 l . o 45 25 150 2 . 50 7 43 261 r 

l _ __::O~l~8~3:_i__~O~l~8~3:.J_._.::'.3~2-l-~2~5-~~~2~0-+-_.:_'~8 _:...4~0--+-~20:::_+1~2~0::+2~.~0~5~f--t---t----'-7~5~5't-_,...?~G~q~--"'lr 
I 0 18 Lf 0 18 4 9 0 5 5 0 . 6 4 5 2 0 15 5 I 2 . 18 7 71 2 7 7 /__c_ 
I 85 7 l r n l r 60 252]548" 77S ?GR ,,I '~-~0LJLJ.8Ll5L!.-~~0Ul~~,..J-!:i4:_\-~S__;_~~J.Li~l--:!:.~·~L ~...!:!...-f--~~.k..J...:.L..p-._u_..lJ--t-~i~-"""~'-j-_,_~l_____.L.....j 

I 0186 01 86 30 . 10 44 . ~ t+O 25 210 3.0C 78 5 267 , r, 

~· ~-0~1~8~7+-~~0~1~8~7.i--:.5~5-+-~5~1_5~6:_+~1~._Cl--3_5-t-_2 _5 +-2 0_0-+2_._3_:+---l~--t~-8 _2 ~3 ~_2_9_4j SL 

0188 018 8 58 10 45 l . ~ 15 15 95 0.3 8 831 '.inG i n 

0189 0189 70 10 65 i.= 30 20 135 l.O E 842 317lc/O 
L' --=-0~1~9~0~--0~1~9~0=-+--~5=--t--=-:5=-i-~3~0:.-.~-=-.~4t--1~0-+~1~0~-4~5+-o-.~648~-r--r--B-4-4-t-:"-3-3~7! c10 

Lt==~~O~l~9~1~!-~~0~1~9~1:).._:)_5~6~~1~0-J.-.:L~}6~~1~.~~~3~0-~_2~~041.h.Y-l80~~].._,_,q~(t--lf----t~_.;:-_8 ~4~5'--~3~5~6~l__J 
I OJ.9 '.e'. 01 92 si+ 10 28 l . ~ 20 15 190? or R'.in 357j_~ 



AREA £ SHEET No . INDIN LAKE #2 SAMPLE Nos . 0193 - 0230 
~~~~--~~~~~~ 

I Loe 1 n Ii Anal. II Cu I Pb Zn Ag Ni Co Mn Ce(%) As Sb East 1'1orth 
:3ed 
n'l'>P 

! 
. . 

ll~Ol93 140148118 io I 38W 20 15 85 0 . 85 

0238 15 5 33 . 3 20 15 80 0 . 75 
' 

o. 8 o I ~ MEAN 17 7 35 . 3 20 15 82 05809 71366 

0194 0194 50 10 17 51 . 7 20 I 15 17 0 0 .4 8 812 392 
0195 0195 35 5 40 . 8 15 10 80 0 . 34 807 444 j 0196 0196 42 10 65 . 6 15 20 ~55 1.15 823 472 
0197 0197 70 10 34 . 3 10 15 45 0 . 15 832 509 0 

0198 0198 5 5 18 . 2 5 10 40 D. l lf 836 523 n 

0199 0199 19 10 85 . 5 15 15 OOO P . 90 8 Lf 4 535 lc10 
0200 0200 20 20 45 1. 3 35 25 ~55 B. so 855 S'.B C::.A 

0201 0201 16 10 66 1 . 5 10 10 35 0 . 68 84('.) .s ?n (' 

0202 0202 10 5 50 . 211 0 15 70 0.44 839 snn (' 

0203 0149 30 5 72 . 6 20 10 iL 3 5 P . 95 

0255 35 5 65 1. 3 30 20 e- 7 0 11. 0 5 
MEAN 32 5 68 1. 0 25 15 52 11. 00 845 485 c 

0204 0204 26 5 40 1. 2 20 25 75 ri . 15 832 4Fln C::.A 

0205 0205 48 10 170 . 6 15 10 I 10 J . 35 839 17 Li I[' In_ 

0206 0206 112 25 7 5 1. 8 65 30 lL 7 0 Q. 35 823 :nn c::, T 

0207 0207 1 1 0 15 85 1. 5 45 40 1260 2 .5 0 84ll ~q c;- QT I r 

0208 0208160 20 160 . 8 40 25 !/ :i 5 12 l R 845 41 n c::, T I 
I 

~ 0209 020 9 38 15 Lf 5 1. 0 20 20 _70 D_. 0 0 836 4o q 
~ 

C/0 I 0210 0210 10 10 7 8 . 6 15 15 55 p , 45 826 421 

0211 0211 20 20 44 . 5 10 15 70 p . 80 843 430 SL 

0212 0212 30 15 45 . 8 25 20 ~60 il. 8 2 841 4Lfl c 
0213 0213 115 15 46 LS 55 35 f 00 t. 8 5 853 l.14 s IS T I Cl 

0 2 lLf 0214 52 10 68 1. 4 20 25 l :i 0 :o RR 852 458 c 
I 

12sl 0215 0215 3 Lf 10 . 6 15 15 il4 5 0 . 65 849 l.j. r; 8 () 

I ~ 

(' I n 0216 0216 50 15 64 . 8 25 15 r2? 0 0 so 8 r; 11 l.lQl 

021 7 0560 32 lf 0 98 . s l 35 30 r:L300 1: 35 

0694 34 20 48 . 2 25 10 510 1. 24 

MEAN 33 30 7 3 . 3 30 20 ~05 1. 3 0 857 511 SA 

I 0218 0218 16 10 38 . 4 15 15 [L 3 0 1. 90 

0342 10 5 28 . 2 1 5 5 90 0.80 

MEAN 13 7 33 . 3 15 10 110 1. 35 866 .c; 17 C::.A 

0219 0219 35 10 56 . 5 5 15 145 0 .7 0 878 .c; ::i 3 r ;o 

0220 0220 40 15 48 1. 0 25 25 205 2.25 869 525 C! O 

0 2 21 I 0221 25 10 7 0 . 3 15 20 170 0 . 32 881 C) l C) r / n 

0222 0222 28 30 I 76 1. 5 35 25 lf 0 0 2 . 35 875 507 C!O 
I 

I 0 2 2 3 1 0223 40 10 60 . 7 25 20 210 2 .1 0 871 500 SL 

I 0224 1 0224 Lt 0 5 I 32 . 8 15 J 5 IJ 3 0 J 1.r;I 

I 0304 36 10 42 . ~ 25 10 l 2 0 J oc I 
I 

I 
I 

I 
MEAN 38 7 37 c 20 12 IJ 2 s l l 7 866 Lf P. l r . ~ 

0225 0225 20 10 30 . 6 20 25 110 1.15 881 282 c 
0226 0562 2 L~ 25 30 ' 35 15 80 10 7 t 913 301 c::, T 

• v 

0227 0227 42 15 1+ 6 . 7 55 35 140 2. 7 c 777 . ? c, 7 (' 

0228 0228 10 15 3C . ~ 10 15 115 1. 2 8 950 297 SL 

0229 0229 20 20 L~ 4 . 8 25 25 275 2 . 42 756 ? 1..oJ (' 

' l I 
~ - I . , ~ , I (J 2 3 0 en 15 GO • G 35 20 1. 7 0 ?. • () n 7 0: r-_, ,.. ,... - ! 

... ... ... .. I . 



/\X":~A & SHEET No. INDIN LAKE ffi3 SAMPLE N os • 0 2 31 - 0 2 7 0 

I :..oc f ;-l :;: Anal . # ! Cu I ?b I z;-'. 1~1 Ni I Co 1 r-:n lreeI;) I A~ I~ East- I )\io ·0-c" l§,;-9"'1 
i llf o 2 311 l Lt o 2 31~2 8 l 3 s ~ o o ol 3 . 01115 I 5 o i 2 o h} . 8 ol~ o 5 g ~ 2 I ~ 1 ~ l·~ !=:;:] 
r 0 2 3 2 I 0 2 3 2 ! 6 4 ! 15 I 6 ol 1. 3 8 5 I 3 0 Ii 7 5 ·~ ; I 

: ! o 3 2 9 ! 7 8 4 o 6 ol . 31 8 o I 2 5 13 5 2 . 4 5 !1 
i I r:EAN~Uz_. 6d . 81 82 I 27 ,155 12. 77 9641 33s I SL l 
I o 2 3 3 j o 2 3 3 LI_gj 2 o I 5 5j 1. 5j 7 5 I 3 5 b 2 Lt I~ g s s 1 ::n !___nj 
· o 2 3 't I o 2 3 4 1 o 15 I 3 61 . 5! 2 o ! 15 112 o Ii. 3 o 9 4 2 3 2 3 I s L I 

i 0235 0235 6 lo I 341 . 4 20 20 75 o . 851 937 338 l SL t 

! 0 2 3 6 j 0 2 3 6 12 5 6 6 . 5 2 5 I 2 0 !13 0 11 . 2 0 9 Lt 9 3 3 9 I SL ! 

i 0 2 3 7 0 2 3 7 2 0 15 4 21 1. 2 3 5 I 2 0 2 2 0 Ii. 8 5 9 4 4 3 5 7 I~ 
I 0 2 3 8 i 0 5 6 3 5 15 I 2 0 . 2 1.5 I 2 0 3 5 0 . 3 2 7 4 6 I 1 7 5 i SA ; 

: 02391 0239 14 5 421 . 5 20 10 0..05 0 . 98' I 952 3761 SL l 

, 0240 0240 90 40 I 2551 l.o 85 30 285 4 . 8o 9421 386 1 SL: 

' 0241
1 

0241 6 5 1 81 . 21 5 10 j 45 0 .4 0 947 396 ! SL I 

1 0242 0242 32 15 86! . 8! 35 25 1550 3 . oo 1 95Lt 397 I SL l 

' o 2 4 3 I o 2 4 3 8 o 1 5 I 4 51 . 4 3 5 2 o 8 o Ii. 8 51 9 4 3 4 o 7 i s L l 
I I I \ 

I 0 2 4 4 0 5 6 5 4 5 3 0 6 3 . 4 . 3 5 2 5 Q_ 6 0 1 . 6 5 q 4 4 4 J 8 l_D_j 
; 02Lt5 0245 34 20 52 .5 45 25 tl 7 5 2 . 00 736 153 ! C ! 
; o 2 4 G o 2 4 6 3 2 1 o 14 5 1. 41 Lt 5 2 o 13 5 1. 6 o q s s 4 .t1 n !~ 
l 0 2 4 7 I 0 2 4 7 2 0 2 0 110 1 . 2 8 5 3 0 ~ 8 0 2 . 10 I 9 5 9 4 6 7 j~ 
: 02Lt8 0248 5 5 181 . 2 15 15 55 0.55 j i 

I I 0 3 8 9 . 7 5 I 14 ! . 21 10 5 4 5 0 . 4 5 !~ 
i I MEAN 6 5 161 . 2! 12 10 50 0 . 50 738 112 l__c__; 
! 0249 0249 12 10 42 . 8125 15 50 o . 85 953 518 i SL I 
I o 2 5 o I o 2 5 o 1 o s 2 5 i . 51 2 5 15 i 1 o 1 . o 5 7 4 4 n ·" 1 !~ 
I I I ' 
j 0 2 51 0 2 51 2 6 1 5 3 0 1 . 0: 3 5 1 5 2 2 Lt ,1 . 6 5 ' I i 
1 

0333 22 15 28i . 3 25 lo 1165 i.20 I I 
I I ,---i i MEAN 2 4 15 2 9 . 7 3 0 12 tL 9 5 1 . 4 2 9 31 5 3 2 I 0 I 

I 02521 0252 10 10 ll+ . 6
1 

15 10 45 0 . 60 9231 51R ! ~T '. 

! o 2 5 3 I o 2 5 3 1 o 5 3 5 . 2 2 5 1 o n_ 2 o i. 2 5 9 o o I 5 3 8 i__Q_' 
! I I I 0254 0254 s2 4o 350 2.3 7o 4o 300 8 . 4o sgol 53'+ i o : 

I ! I I I i 
I 02551 0566 10 25 22 .2 20 30 40 n 1R 895 517 .--S.L_ 

I ' I 

i 

l 

02561 0256 33I10 68 . 8 50 25 24002.55 9071 526 i___D_) 
02571 0257 40 20 65 l n i:;o ?n 3..0n I ~ 45 q??I 523 : .~ 
o 2 5 s o 2 5 s 2 o I 15 I 4 o . 51 6 o I 2 s t2 7 5 2 . 3 5 91 2 5 o 7 ;__s_y 
0 2 5 9 1 • 0 2 5 9 5 5 1 8 < . 2 5 l n i:; n o i:; t1 q 1 u i 1 a n :----SL.-J 
0 2 6 0 O 2 6 O 2 O l S 3 S 1 1 n I ? n ~ 1 c; n a c; 9 2 0 ll 8 9 !_srj 
0 2 61 0 2 61~0 0 15 2 Q~ 15 15 5 O O LL? 93 5 c; n n ; ~T I 
0262 i 0262 5 5 ~ 20 15 100 0 q2 741 031 \~ 

; O 2 6 3 I O 5 6 7 2 O 3 5 '48f . 2 3 5 2 s 115 1. O 10 7 t} 4 O O 5 ; SA 
1 

0 2 6 l} I 0 2 6 4 3 5 8 k . 2 I 5 10 I L} 0 0 . 3 8 7 4 8 7 0 9 6 9 :~ 
0265 0265 82 50 1401 . 8 20 10 Q40 0 . 65 930 714n 1-t 1.kl.Q_j 
0 2 6 6 I 0 2 6 6 3 5 2 0 4 6 . L} 2 5 15 D 7 0 I? 1 0 9 3 4 1 q 7 :_cJ 

; __ --':0~2~6~7~i. _ _::0~2~6~7~1~'+-+~1~0-+-_:::_2~4~~-~3_2~o~r1~0~rl~s~5~0~.~7~sT-_i--_i ___ t'--:--~(: _-"ll 
iL __ __:_J_~0~3~1~2~1:.!:.2c_j_~l~O--t--=108+--=-·~3+1_ J;.2..\d..O +-'5L_J--1.7...1'n~ln~u.~ r;lr--t---t-----t---1. I 
I 927 383 l~ :·~ __ __j _ _:::M~E~A~N_J_.::1~3-l-~l~0-+.--=..2~1!--~·~3!--=-2'.:'........!0f--7!-f_7~7~0~·~6~l'f---t---t----=-=-=--t--=-._;o_::..l/--=-i1 
~i -~0~2~6~8~!~~0~2~6~8+-~tf:..__f.-~5--+_:!:1~8+--~·~2f-,h.1~5-+-_::l.5-t--l~n~E~·n>L-w1~R4-_-t-_-t-~q~~w11 _ _...3~5'--'-9 .___c__'. 

~: -~(':'._:, ~~' C::_:) 9~L-~0!....!;2:..':6~9~2:...=3:..._~_!:2c.!::O'-J-___.:!4~5-~_,_-.cd_6µ'i..!.LO_;-..J,.-l :L-. s;ni....>J.->L qs--+bL....L.._?~r; --r---t----'9:;....:1::....:9'-;!_~3~4~0 '__Li 

~-~~ ·~':; __ ,~! -~0~2~7~0~~'~~l:·~u:_i..__::3~0:.i__~·~2:.i......:.:2~0-!...l~1~0_,_~6~S__i_:.O._._fi~O ..____.~__.~--g2_7_\~---~; __ -_: _ 



IND IN LAKE f! 4 S A;vIP LI: N os . 0 2 71 - 0 310 

:~oc ' r-, /,'i Anal . i.! I Cu I ?b l Zn I Ag I Ni l Co I ?v'.;i tr-e(9o) I As i Sb I East I 0ro;~n1 '.>,~_'.::_.~ 
14 o 2 7 i I 14 o 2 7 l i 3 o I 3 o ! s s i . s I 3 s I l s !lJJL,1..i... nl.....L..=Iu..ilR,!_ --+1i----+ll, _ o:;....;5=....;9"""'2=-:7--jl __ 7_1_3_1_9--j; __ c_;_i_o ' 

I 0 27 21 0 2 7 2 j_4 8 i 9 0 112 0 I . 6 1110 1.----.:...3.:...S _'3~4.:...:0"-1..::2:...:..'_.:;.5~51 _ __,_ _ __, __ _,.,9-=..l~ 3 0 7 1.--S.LJ 
o 2 7 31 o 2 7 3 i~ 3 o I 4 8 i . 3 I lf o I 15 115 s '2 . 3 5. I q o l i :i l q i_s_rJ 
o 2 7 4 j o 2 7 4 ! 3 4 ! 2 5 ! lf 6 I . 4 5 5 I 2 o 115 o i 2 . is[ l 8 s 3 i 3 o 4 '.___gj 
027s\ 0275114 ( 5 j 30 i . 5 I 25 io I 55 !a.sol I I 8s1i 283; c '. 
0 2 7 6 i 0 5 6 8 4 5 i s 0 I 7 0 . 5 l 6 5 i 3 5 l3 5 0 12 . 8 51 I I 8 3 0 I 2 7 lf r c ' 
0 2 7 7 0 2 7 7 5 6 4 0 l 8 8 I . 6 8 0 ! 2 5 1315 14 . 3 51 I I 8 2 0 I 2 7 0 ~ 
o 2 7 s I o 2 7 s ! 34 15 4 5 l . 5 40 l 15 tl 7 o 11. 7 5 L ___ J~ _ _,8~0'-'tf...;..! _ ..... 2 7,,___,o.._·~ 
o 2 79 \ o 2 79 16 10 4 3 j . 4 I 10 l~I 8 5 lo. 8 2!1 I 8 28 i_-=-2-=-s=-3 _'---"Co_ 

o 2 s o I o 2 s o I 4 o 3 o I 4 7 I . 5 ! 3 5 I 1 o ~ 9 o 10 • 9 81 I ! s s 61 3 o 1 I _.SL_: 

o 2 s 1 o 2 s 1 9 4 3 5 ! 7 5 I . s I 1 o ! 1 o 3 5 lo . lf 2 i I I 8 5 4 I 3 3 3 ; o · 
, __ 0_2_s_2_;_l __ 0_2_8_2.....;l_3_0--!-_2_0_,;..I _4_8__,_l _. _4 _l,_2_0---+_l_S-+~-2_0_,_1_. _9_51---tl---t __ S-"6-"2-+!-~3--'-lf-"-0 ~i. _S=A~I 

a 2 s 3 ! o 2 8 3 4 2 3 o 6 6 I . 5 ! 3 5 l 5 6 a 'i. 7 5 8 6 5 I 2 8 6 ; c '. 
0 2 8 4 I 0 2 8 4 4 0 I 4 5 6 8 -, . 3 I 2 5 I 2 0 7 5 2 . 0 0 I 8 5 ? I 3 6 7 ~ ~ 

_ _:_0_2 _8s.:_!__I -~0~2_s~5~2~5~~1~0-~ll_48~l~.~3-~=2~o ~l~2~0~~~4~0~1~.~5~5~--f---t---+-1 __ ~i-~1 
· I 0368126 ! 20 . 42 ~ 30 I 1s 0.40 0. . 80 ~ 1 

MEAN 2 6 15 . 4 6 i . 3 i 2 S I 1- 7 h 4 n :1 Pi 7 8 5 7 1 R r; : SA_ 

' i ' I s 55 I, , : 0286 10 5 23 ! • 2 110 10 I 70 0 . 58 400 · __5_L_· 
. __ 0_2_8 _7+---o-5_5_9+-25--+-3-o-r--3-4-+-.-3-+j-3-o -+-I 2-5-.-3-5~b~. 9-o~l--t---r-~~i 1 

----+-----'---t---'--+--f-----i'---+--;---t---+--~----.--~-~-

0607I2 s 30 30 . 8 35 I 2s 
1 

os l1 nn ! 

0286 

I MEAN 25 I 30 I :l? I 5 I '.l? j ?r:; h ?n rn or; 
1 

851 ; 417 i..-S..L_ 

o 2 8 8 o 2 8 8 13 15 2 8 . 4 ! 1 o .L.:l~O:L-t:-=-7~5~1~ . ..L7..14-RI --t---+---'R.w.Pi.w..n.1...1!_....::t11-L?-'-7~_$.A... 
02s9J 02s9l20 1Q 132 1,s ~!,, ;'"n h n< ass! 41? I~ 
0 2 9 0 . 0 2 9 0 11 8 1 5 I lf 3 I . 5 I 2 5 I 1 5 !? 5 0 tl . 1 0 I 8 6 6 I 419 _o_ 

0291 0291 13 10 !22 I .4 l1s I 5 60 b . ss 869i 403 : c 
o 2 9 2 I o 2 9 2 2 2 I 15 I 3 o ! . 3 2 o !_Ll,_8::...:s:::._r:o:....:.:....:::8:....:::o'-t--J--f---~------' 

~'. ___ 41 _ _:_03~5.::..._6=-+.-:3~0:._\1~1~5--1-~4~0-~i~·~Lf_~i· 2~0~1~1~o~~~o~s-Ft1~· ~2~5t----!---t-----{---J~-' 
'. MEAN I 2 6 1 5 3 5 · j • 3 l 2 O 7 9 5 ~ . o 2 8 6 6 ! 3 8 8 SA 
;___0_2_9 _3 ~J--o-2_9_3Jl_4_0-1-1-s__Jl~4-o-Ll_._6-+-l-25__,l~1-s-+-9-o-+-o-.s-5-r--+--r---8-6_6_!', _3_6_9~-s-A-. 

__.:0~2~9~4.'._J.__~0~2~9~4~'~4~2-+.-~2~0-J.-:6~5~!~.~6'......+!~3~0-l-=1~5-F-~~60~1~.~4w2'"-1---+--t--~R~R~1- .-j~3~2~1._b ' _.c._' 

; 0295 I 0295 No 25 D mekh ftactton 903 I 337 · SL _ _.::_::_.::_~-~=-::.:~~--+---=-:::~~~~~~~~--+---+---~--+---1,--~---. 

; 02961 0295 lf4 35 85 . 4 j 25 15 tl.85 1.35 9101 347 ic;o : 

o 2 9 7 I o s 7 1 2 3 3 o Lf 3 . 4 I 3 s i 2 5 tL o s o . 7 s 9 o o 3 s s '_s_L_: 

0298 0298 28 20 82 .5 25 20 Q40 3.00 901 363 SL/0 

I I 
I 0299 0299 36 25 95 .5 I 40 10 850 0 . 68 902 376 . 0 I 
:-----'-----+--~--i---- I I ·~ 

0300 0300 40 15 98 .4 I 35 15150 2 .0 0 9121 365 ' c : 
; -~0:::...3 .:::...o ::'.....1-1-I _ _::0:..::3:....:::0:....:::1+! ..:..6::..o +3:...:5=-t_..::.o..::.o_~__:_. __:_8 ~,~3.::..._o=-J., ~1~0=:12=4=0~=1 =· 5:o:===:~~:~-=-~9-==l-:_6-:_-=_-=_-3:8~4_;. c I o l 
''- ---=.....:...:....:::._i____:__::__:.___.j_,_--l--f---i--;---i~ I ' I 
,, _ _J:0~3~0~2~j _ _l,!_0~3~0~2~16~2~l~2~o~l~~7~6-+1~·~3~i~~S5~55-j-= 11~5~1~7~5'......f"l~·~9~0t----t--t-~9~1~7~ _ __:.4~0-"'-5 ·· __.C._{ 

0 3 0 3 0 3 0 3 ~ 0 0 I 4 5 ~ 4 fl I J rl--.3JL.J1 _ _,}_ 3.;:i_i £:;..:i..1 ?LE:;~ll±.........7Ll:t:;l).----l!---t--..._CJ,.,_1~2' __ l~L 2_,_,_0 -~ 
~_.:::..:::..::....::_1--_::...::...::_;~~~-'--'-''--r--_,__,,,_~I ~I I I 

: 0304 o572l s2 Lf5 50 I .4 85 30 200 2.2E 923 , 42;i ;__i;J 

' 03osl 03os Lf 5 131 . 2 I 10 ! 5 so o . 34 928! 439~~ 
! 0306 0306 10 5 27 . 3 15 I 10 85 0 . 6~ I ' l 
: I 1 I 1

1 ;i 
j 0422 15 30 401 .3 15 10 80 0 . 8~ ---f 

I MEAN l 2 i 7 3 3 Li_! is 1 o 8 2 o . 7 E 9 3 o · 4 s 9 !_cJ 
----+-----+-----1--r--; I I , 9171 117? 1~ 
: 010 7 0307 38 35 92 .6 35 10 170 1 . 3 ' 

! I 9 ? s'1 (' T i 03081 0308 25 20 60 .5 30 15 150 l.lft - 481.~ 
I I I I I I I i 1 

0309 0309 16 20 37 . 2 15 ~ ?s n sr 931; lf85 ·~ 
--,-_:-.._-_,_,_I __ (l _3 -1 0-11-,-1 ~-- -+-'.'-_ ~-) -r-3-5-.,--. -lf 1151 10 110 0 0 . lf s I 3 3 7 I '. -: - -: I -, 



A~= A & SEE2T No . INDIN LAKE #5 SAMPLE Nos . 0311 - 0348 

1 ~,Q C In n! Anal. if! Cu I Pb I Zll I Ag; ! Ni ~ Mn ~e0'o ) ~! Sb E2.s t I Ko r -;-:;, u~,;,~~ ~ 
: 1L1 o 311 14 o 311 i 3 6 ll_g_I 4 o I . 4 4 o i 15 ~, 7 s !_1 _. 5_ o_l _ __,_I ---t--o _5 9_4_1---+--7_1_4_5_7_; _"s_'L~I 
1 o 312 o 5 7 3 ! 2 5 I 3 o 1 s 4 I . 3 I 4 o I 2 s 9 s lo . 8 s! 9 4 8 4 4 7 ! c i 

o 3 1 3 o 3 13 l 4 o I 2 o ! 9 8 I . 3 I 2 s I 1 o 1 o 5 lo . 7 5 j 9 4 2 Lf 3 6 le / o I 
'. 

0 3 llf I 0 3 llf I 6 0 i 4 0 ~ 15 . 6 i 8 0 I 2 s !21 0 '2 . 5 0 I !i 
o 4 31 ! 8 2 4 5 I 9 5 ~ . 2 7oi 3 5 !2 o o 3 . 2 5 I i_J 

ir-----1----M_E_AN_I 7 1 4 2 0 5 I . 9 l 7 5 3 0 12 0 5 2 . 8 7 8 7 2 3 6 8 ! _~ 
! 0 315 0315

1 

60 30 I Lf4 I . 4 5 20 ~55 2 . 10 877 38712.!J 

l o 31 6 o 3 16 6 5 15 <. 2 1 o I 5 4 5 lo . 3 2 I s 9 o 4 2 4 i s L I 

0317 o 31 7 6 5 1 7 
1 

• 2 1 5 5 5 5 lo . i+ 8 8 6 7 4 4 6 I~ 

i 0318 0318 5 5 14 .2 15 5 ~._o_._3_8,~-------<---·~----+ ! 
1--~~-t-~~-+-~-+-~;---;-~-+-~~1-0-1 1--------il 

0447 10 15 28 (.2 10 65 0 . 60 
I 
I MEAN 7 10 21 I . 2 12 I 7 5 0 0 . 4 9 8 6 9 4 6 2 SA i 

0319 o 319 2 2 1 o 2 2 . 2 ! 1 o 5 6 5 o . 8 5 8 7 8 4 8 7 ISAl 
03201 0320 2 2 16 . 2 5 5 2 0 0 . 2 5 8 8 9 5 0 7 SL ! 
0321 0321 1 8 10 2 8 . 3 2 0 15 8 5 0 . 8 5 8 91 If 9 4 I SL i 
0322 0322 4 5 lo . 2 lo I 5 30 o . 35 893 4 8 4 c 
0323 0323 22 lo 42 . 3 3o I 10 I 70 i.10 899 480 l__sij 
0324 0324 26 20 68 . 4 20 10 95 0 . 84 908 478 SL! 

I 

0325 0325 24 20 30 . 3 25 5 60 1.10 9 01 462 I SL I 
~J __ 0_3_2_6 ____ 0_3_2_6-f--3_2-+-_1_0-+-_3_8-+-I _._4_~_3_5-t--5-f-_85--;._lo_~_,9_6-t--+---f--8_9_2--+-_tf_6__,9 ~ 

032 7 0327 38 I 25 28 . 4 I 40 15 I 80 2 . 10 882 476 ~ 
0328 0328 2Lf 15 32 . 2 25 I 10 il.00 1.15 __J 

r--~~~~-4--+--+--+-+~-------~ I 
0462 1 22 10 47 . 4 30 15 tl50 1. 50 

MEAN 2 3 1 2 I 3 9 . 3 2 7 12 ~ 2 5 11_._' 3_2..,.__~,--< __ 8_8_7___.__4~6~3__,_s_J 
r-------t-----t---t-~--1----+---+---+-~~ J 

0329 05 7 4 48 45 7 0 .4 45 30 185 1 .7 0 898 451 SL i 
0330 0330 58 45 70 . 4 55 20 ~60 2 . 50 915 452 0 

0 3 31 033111 10116 .3 10 5 25 0 . 35 914 

0 332 5 5 11 . 2 10 5 40 0 . 38 909 0332 
I 

Lfl8 C 

0333 05 7 5 25 30 34 . 4 30 15 85 0 . 65 

OG12 2 4 30 32 . 3 I 30 15 70 0.68 

MEAN 24 30 33 . 3 30 15 80 0 . 66 901 4091 c 
0 3 3 lf 0334 8 5 12 (.2 15 5 30 0.42 749 70946 SA 

0335 10 10 12 . 3 10 5 35 0 . 48 747 937 ~ 

0336 30 10 35 . 3 30 15 85 2 . 15 738 930 C/O 

0 337 0 3 3 7 3 0 1 5 4 5 . 2 3 5 1 5 11 2 0 2 . 0 0 745 915 SL/C· 

I 03 38 0338 15 20 165 . 4 40 20 190 l.7E 
I 

l 
i 0477 26 15 98 . 6 40 I 25 235 2.4E 

l.~----+--___:_M~E~A~N+-=2~0-1-~1_7-!--~8~2-1--·~5~L_f0-'-t_2~2-"--7-2~1~2"--t-'2~.~l~. dt-_i---i--~7~tf~8T1_~9~0~Lf!.~ 
I 0 3 3 9 0 3 3 9 6 5 I 16 <. 2 I 10 5 3 5 0 . 3 8 7 4 0 I 8 8 3 l_c_ffij 

I 0340 0340 24 . 20 78 . 2 I 15 lo 165 i.o: I 7391 861!__.ci 

0341 0341 12 lo 74 . 2 lO s i20 o . 3:! 7571 84slc10 

! 031f 2I 0576 65 55 68 . 5, 4,r:; 4n ?::rn ? P 7s Fi l Rf11 I c;;r 
I l o 3 tf 3 o 3 4 3 1 o 2 o 6 6 . 3 1 o 5 1 O o o . 3 E 7 5 3 8 8 o I C I O 

0 3 If lf 0 3 4 4 1 7 15 1 2 0 . 2 15 1 0 1 8 0 0 . 6 r:: 7 h ~ R R 7 I (' I() 



ARL:1\ f, SHEET No . INDIN LAKE #6 SAMPLE N os . 0 3 4 9 - 0 3 9 2 - -----

I I I . I 1 l . r-1
1 

'~ j I IS e d ; ~,oc 1 r, /Ii Anal . # , Cu 1 Pb 1~__6.g_l~1J22_ TV;n iteC9o) ,_!':;§_ Sb East , l\'.o'.'.'•:-i ;: ·y~w'. 

! 1403'f9 I 140349 I 20! 15 \ s8 I . 3 I 10 !~c....::..3...;;..s_,~_:c_;_· 4-'-'3'-+l _ _,__-tl 05762f0906 !ctQ : 
! 03sol 035ol 415/15 (.2!15! 5 1 4o!o.5o I 761 924ISL; 

0351 1 0351! 22j 15 / 26 . 4 I 30 I 15 · 50 ~ - 55 7821 933 I SL l 
o 3 5 2 I o 3 5 2 I 13 [29._I 4 5 I . 2 I 3 5 I ~-Q-'-T. ~_1_5_-+-~-· l_o-+l--;---t--7_7_o-:--~~ 
o 3 5 31 o 3 5 31 1 2 ! 2 5 i 3 o 1 . 5 I 3 5 ! 1 5 ~ 1 o [l . 1 o I 7 7 9 9 5 9 !_g,j 
035Lfi 035L<

1 gj 25 'GO I . 4 30 I 15 lL45 11 . 15 I 
I I ' ~I ' 0484 28 10 64 . 4 35 15 1 30 ~ . 50 . 

I~ ___ _,_ __ M_E_A_N-+-_1_8~l_1_7-+-_6~2-+-_. L_f-+-3_2---1_1~5~~~3~7 __ rr~~-~3,_.___2_-i---+---'7~9~11'-i _ __,9~4~s~I~ 
i o 3 s 5 o 3 5 5 18 lo 3 2 I . 6 1 o I s fu 7 5 o . 2 s 812 9 2 8 1c / o ! 
l 035G I 0 577 18 25 136 . 4 '2-5 20 '. 85 6.88 804 9l lf ~ 
i 0357 I 035 7 22 10 I 25 , . Lf 25 10 ru 8111 902 _s_rJ 
I I ~ I I 
: 0358 03 5 8 52 20 j 35 . 3 30 15 8 79 4 900: SL: 

l 0359 035 9 24! 20 66 1 . 4 l o ! 10 45 . 18 
1 

7 92 889 lc10 I 
i 0 3 6 0 0 3 6 0 18 2 5 I 3 6 . 3 2 5 1 5 !L 3 0 ~ . 5 0 7 8 0 I 8 6 5 ! SA ! 

i 
i 
I 

I 
I 
I 
I 

i 

0361 035 1 6 lo 23 i . 2 15 ! 10 95 n..28 I 81 7 845 ! c ! 
I h 7 R Fi q !,-. fr\ I 0362 0 362 28 10 36 . 3 25 15 !... 1 0 D . SO 94 ~ 
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~~0~0~5~9'--1._~0~5~5 ~9-l-2~2=--i1~3~o<-Ll~3~8~~·~6-+-I ~3~5-l-'3~0~!...d._;!.-.fal.._._::i-"-+---+--+-_u_:L>.J._+-_u~·'-'-1· 1_c_J 

!-~0~6~6~0-1.._~0~6~60~i.-~8::'._j.~1~0~~1~6-+-~·~3 ~'~1~5~l~l~5~~Lf~5~0~.~4~8i----t----t__i.LJ..W..t __ +-~3=4--<-;7 !__c__] 
0 G 6 l 0 6 6 1 15 2 0 5 3 . 3 2 5 2 0 8 0 Ii. 9 5 0 7 2 3 w ~ 

'-----+----r---1---f--+--r----<'--~:~=-=-~--'----l--"'~-'--=- i I 

o 6 6 2 o 6 6 2 2 o 15 3 2 . 6 15 i o 7 5 lo . 4 o 1 .c.LO._! 

L-~0~6~6~3'....J_~0~6~6~3 -l-~10::.__i~l~0~~2~0~~·24_~~2~0_i_3~5='-+~4~0~0~.~6~0+----!---t~~'--f--"'--"''-'1'~ 
L-~0~6~G~Lf~-~0~6~624-i-1~5~~1~0L-+~2~2~~-~3-+-I ~2~5~-~15~~LufD~LL....1.l->-Lt---+---t--.J--'-'--t-__.~-e-J 
1--~D~6~6~s~_~o~G~6~S-i-~6~~1~0~~1~8~-~-~2-+-~2~o~l~2~·o~~s~o~o~.~s~o+--~i--'--t~........,~-~~i~ 
!--~0~6~G~s'.._i_~o~G~6~6 --~1~4::_j~2~0~~4~0'..--1-~·~3-~~2 ~5 -+-1~0~b~o~o~~o~.~9~2-t----1-~f--'~~-~3~5-"'-!5 ~ 

0667 066 7 15 10 lf8 .5 20 I 25 0 . 40 127 365 l~ 
;__~o~G~G~8:_~_~1~0~9 ~2 -1-~3~~s~~J~.s:..+~·~4~,_:::_5-+-~5~~:_.po~.~2~5t----1---t--'1=3~4"'-!_~4~a~7!1_c__J 
L-~O~G~6~9~ __ J_~0Q6Q629 --i-~20~~3~0~~3~0~~!~4-!-£2 ~5 ~'~·5L-fWU'--f1'LA-L-4---t---t----t---1:~ 

'~---L-~~~:~:n~
7

--l-I ~~L:~~:~:!__J..~~~:~
1

~:~:-+-~~~o2~~~:~~9~0~0~.~7~2t---+---t~ ......... '-1·-~3~lf~7!~ 
L-~O~G~- 7~0~-~0~6~7~0-t-~10~~2~5~~2~5~~·~2-J.-~1~5-f-~10~~6~0~0~·~3~81----1:----t~~8"1....L.--t---"~u-""-i. l.s..L__j 

' ~~-L~~~~-~~~~1~~~T--t--t-~--i-~11sLJ ,_ 0 G 7 l 0 6 7 1 18 2 0 2 4 I . 3 2 0 15 0 . 40 I 

, o G :_7 ::_2 _i_~0~6~7~2:__i_::84..::!:1~0 +I .:2...3 2...8 -+l_.~2s__ -f-_,!1~54L1.1.-f--Ll.LfL.L:t...'+---J--r-..lJ..J,.J.-"4--i---"'-'3 5~8~· ~ 
1--0-6 '/3 0 6 7 3 2 4 15 ! ,, ,, I . 6 3 5 . ' I ~ 
f uG7~ 0674 12 50 72 ~ . 5 40 · ~ 

~,;so I I 
.' I --- - -·-----~~--



A t\ CA & s-:EET No . CAME RON - BEAULIEU If 3 SAMPLE N os · Q 6 8 l - O 7 2 3 

'~~O~G~9~5'-+~~0~6~9~5-+-~1~5-+-~l=0-+-~3=2-'-~·~5-~~2~5-+-3~0"-+~9~0~~0~.~8~5'-+-~+-~+-~0-~7~1-+1~~4~6-'"-i0 I~ 
! 0696 0696 I 10 5 15 . 3 I 10 2·0 30 0 . 45 070 433 j_c_J 
I I I I i i 069 7 0697 12 10 38 . 4 25 25 135 1 . 35 I i 
,,.~~-t-~--t-~~-+-~,~+---t-~,--~-C--f-~f---t-~~,~~1-----il 

0 773 18 2b 38 .4 25 15 185 1 . 40 ' 

r--~~--1~-M_e_a_n-+_1_s_,__1_s-+_3_8_1~_·_Lr-t-_2_s-t-_2_0-+-1 _6 _0~1~. 3_7'-J-~~-~-+--1~0~3--tl~_s_2--=-1lsL I 
~' ---=O~G~9~8'-L_~0~6~9~8--+--=l~0-+--5=-+-~2~0'-'-~·~3-~=1~5~'f-=15~-4~0~0~.~4~0+---1--'__.--'0~2~-9"--+-~4~u·J~ 
~~o~s~q~. 9~11~~0~6~9~9!.-!-__,,s'-+__,,s"-+~J~o_µ1(~-'--2 ~~Ju_0~~2""-ls-~1""--+s1nu_.._i~:n-'+-~+-~+-~n~1~0'-+~~u~~._.._7 I~ 

o7oo 0700 6 5 I 12 . 2 1s 20 20 lo . 3sl on 1±li_G_ISL..J 
lc---0-7_0_1--+~-0-7_0_1-b~Lf-+--1-o_,__1_2-.--.-2 -:--2--10~-10--:--3-s-r-0~3-o--t-~-r-~-i--n-n-1-i-___yig_j~ , '_c__J 
i 0702 0702 5 15 30 . 3 10 15 25 0 . 3Lf 03955 4871~ 
I 0703 I 0703 1 2 20 24 . 4 20 15 75 o.7s I ___J 

I I I I ', I 0839 12 15 36 . 3 20 10 65 10 . 82 

I Mean 12 17 30 3 20 12 70 n 7 RI ocn 110:. !~ 
0704 0704 28 1 5 11 . 2 15 15 25 0 . 32 q45 ~l~!SA-J 

0 705 0705 12 10 25 l<. 2 JS I 10 95 0 SS q4q _ , CJ t ~ 1--e.J 
I . I 

0 706 0706 16 15 35 .3 25 15 80 J.00 932 S .iCl I~ 

!--~0~~~10~7~~~0~7~0~7-+l~3~a:._i...~2~0-l-1 ~2~5-1-~·~4-+-~2~0-+-~1 ~0-t-L75"'-fo"-'-8~~'"'t-~+-~+--q~1~1'-t~~~~7-'-'-in !..3..L.-..! 

1~~0~7~0~8'.__J.~~0~7~0~8-J-~2~0-1-~2~5 -+-~4~0-+-~·6~-3~0"-+~2~.o"--t1~0~0'-+'11'-1...J1~s'+-~t--~t--~q~n~1-+~~~~Q--'--i7 ! _~~~i- --i 
~' ~0~7~0~J~o!_J~~l~OG9~4L-t-~1~4'--!-~2~0-+~lf~8-+-~J.L_h~~?.u__Or~?u__;n1L12LJnW-.-j1_l;..._.,_.3L?'+-~-t-~-t-~9~0~7--i-~~5~6_,3 !_c__ 
i 0 710 0 710 15 30 36 . 4 30 20 111s 1.2 5 916 I 55 11~ 
! 0 711 0 711 12 20 32 . 6 1 30 15 90 0 . 82 914 52G!~ 
i () 7 1 2 0 7 12 1 2 2 5 I 2 3 . 2 2 0 2 0 5 5 0 . 6 L~ 9 16 i 5 0 8 I~ 
'1 I 1095 8 15 28 . 4 10 15 65 o . 5 8 1 926 L~9Lt i s1 1 
'~~l)~7~~J~- 3~-~~~~-t--::::_::_:f-=--:::_~__:_:~..=_:_-t-=-=-+-=~r-~--r---r-~-r~---"!~ 

I
! 0 7 1 L ~ 0 7 1 Lt l lf 15 2 2 . 3 l.32___f-1_5-+-_7_0 _f-o _. _7--!5--+--+_9_5_6 __ , __ L_f 7_o~i~ 
! Q'/_L 5 0 715 3 0 3 0 ~ 2 5 I . 4 3 0 10 10 5 0 . 7 8 9 6 7 l ~ 2 6 ! 0 I 
:!_ ~:~~ 7~~~-t~) -l-___:0~7~1~6~~1~3'.._j-1~2~0'.__~~3~5~! ~.~3-~~1~5-f-I ~1~5-F-~8~5-t-=-0~.~8~4--t-~---j----'9~5~2-_-t--4-Lf~h ,:~ 

I c71'i 0717 26 15 22 . 4 25 15 1 801.55 89 4 6Lt8!~ 
Li -~0~7 ~1 ~8 -L_0::_:_.:7~1~8--i-_:4~5::_+~3~0:_~1~7~5::.._~l~.-5-+--,+-0-+--2-0-+-1 1-8-0+-l -. -3,5--t--r-9-6-7---;--4-?~h,!__o_J 

i 0 7 19 07 1 9 38 40 14 5 . 6 LfS ]5 210 1.lE 9 55 I. 4341 I 
0 7 2 0 I 0 7 2 0 15 2 s 2 8 . lf 2 5 10 g 5 0 . 9 f 9 5 2 4 l• r. I (' 

l o 7 2 l o 7 2 1 2 6 3 o I 3 6 I . '+ 3 o 1 o 6 o o 2 . 2 ~ 9 3 1 4 G o I r 

I"' 7 ·J 1 117?1 
[1 d t+J 
~. f. '\ : • ) 



l .. Ri~!\ 0 S'.I:LC:T No . CAMERON - BEAULIEU f,! 4 SAMPLE 1 os . 0 7 2 4 - 0 7 6 5 

I I i l ' I . 
T ,., ,.., I - • l \- - , Jl l ,..., ' I "'.)', : 7 - i !::., I N . c 
"'--'- .. ',L.I C:L.<.. . 1.· ! 1.,l, I ~,., l -~--: "· g I l 0 

. I I - - I I . I i l l: 11 7 2 L~ I 1 Lr 0 7.2..!LUJLI I 5 ! ?. 0 l_._J_j_l5_ l 5 uns I 012s I 20 1 25 I 21 I . 5 I 3o I 10 i 

I ;a - c I ! 

I 
-

rn!~ 
I 

I I 20 I 10 i130 lo.sol I I 0 7 2 Q 
I 

0 726 20 I 3o . lf I I 9 34 
' I 

i i 

J 1o±tl!:lo. 25j I I 

47g Js1 I l 0 7 2 '/ 0 72 7 10 15 I 7 I . 2 903 ; I 
I I 

I 

I 2 o l 0 '/2 8 I 0728 10 : 15 . 2 15 I 5 45 0 . 5 BI 89 3 512 !.Sli_J 
i I I 3o I 33 I 11 80 1. 421 :~~ ~ I 
~.J729 I) 7 2 9 20 . 4 30 20 895 

I 4 2 
I 

I u 7 3 0 0730 18 30 . 4 LfO 25 5 5 12 . 45 88G 
i I 2 5 

I 

I 2 5 ~~l ?S, 

' ' I , 
i 0731 0 731 i 16 I 3 6 . 3 fFl n 5821~ 
I 0732 

I 
0 732 I 26 3 o 2 5 I . 4 I 3 o I 1 5 '-'- 70 1.35 8CJ n 6 0 ~ 15.A_J 

I I 2 7 ~!Jfi_i I ? s I 1 s I I i 0 73 3 0 73 3 R .c; ,c; l ?R ' 

I 0 824 20 15 46 . 6 35 15 ~35 0 . 9 8 I I 
l 

Mean 23 17 41 I . 7 30 15 45 1.13 RRR fll 8 is r. I I 

i 
!24 ~65 I 6] s ! c I ' 0 734 0734 20 42 . 3 3 5 20 2 . 1 5 857 i 

I 

I '-1 
I 

2n :rn RS 4 ?n .~s.W ! 0 7 3 5 0 73 5 l c; ll ? s l [~ Q 7 c; 

0730 I 109 7 6 10 1 2 . 2 5 10 25 0 .2 0 89 2 I ~ 
I I I 45 

I i I 
0737 073 7 15 10 10 . 2 . 20 10 0 . 9 l~ CJ 1 7 · Fi ::ic l_o_j 

I I 20 6l[9 I~ i 0 '/ 3 8 0 738 10 5 35 24 . 9 . 30 115 0 . 90 875 
! I . G 

' I i 
I 0 7 30 0 7 39 15 20 3 lf 20 10 85 0 . 85 86 6 6lf2 i~ 
I 0 7 L;O 0740 28 . lf 0 43 

,-
. 5 250 

I 
I I I 45 20 12 . 1 5 851 61.!.G _c__j 
I I I 20 l 15 11 ?O 

I I 
I fJ '/ t; l 0741 12 30 60 . 2 1 ?5 R Fi o 666 !_L__j ' I 

!1? 8 I 2 s !1 n c; I I Q 7 Lf 2 0 7 ll 2 55 le; c; ? 30 11 Qc; Q Q c: i I 

6f)~~ 
0 743 0743 10 15 12 . 2 15 10 45 P . 32 900 662 i&_: 

! 0 7!.i-4 0744 14 
' 

20 18 I . 4 I 20 25 135 ilJ . 42 I I 
t 

I 
I ~ . 2 ! 30 13 0 b . 38 

I I 

0 89 5 8 10 20 20 ' 
l 
I 

----< 

I 
! 

b . 40 
I 

6 82 is L I Mean 11 I 15 19 . 8 25 22 1 32 899 I 

0 71.!.5 0745 18 30 10 . 7 10 15 95 0 . 22 888 68310! 
I 

I I 3 5 o . 851 6 77 1 c I I o 7 4o 0 7 46 16 62 . 3 20 20 165 873 

I I ' () 7 L; 7 i 10 9 8 8 15 38 . 6 10 15 tuo 0 . 82 881 69 8 ! C I 

I I . 3 I 1s ·~ 0 7 I..; 8 0748 15 35 22 5 55 0 .42 900 699 !~ I 
0 7 t.;.9 0 749 55 25 18 I . 2 1 20 I 10 60 0 . 40 9 llf 697 c 

' 0 750 0750 22 30 25 . 6 I 15 10 85 0 . 75 938 722i~ 
I 

' 

0 7 s l I 0751 8 ·20 2 lf . 8 15 15 70 0 . 30 9 36 706 !gj 
I 

I~ 7 5 2 0 7 5 2 16 30 65 i. o I 15 10 140 0 .4 5 923 11slc1o l I 
I I ! 20 I I 15 723i4 i 0753 0753 25 72 . 8 25 95 1. 30 901 
j 
I ()75Lf 0754 15 30 85 . 6 30 25 115 1. 60 I 
~ I I ·~ 
i 0 812 12 10 68 . 3 25 20 120 0 . 96 ! I 

l 111 7 
I ;--1 

! Mean 13 ! 20 76 . 4 27 22 1. 2 8 89 3 I '/ l I '_c_j 
' I 10 . 6 I 8 76 ' I 
~ I) 7 5 5 110 0 6 38 15 15 150 0 . 8lf 7 J 6 ! __c___j 

7::1<~ I n 7 s G 0756 12 15 32 . 6 30 10 155 0 . 90 q 1 5 
j I I I 0757 0757 25· llf 2 1f I . 5 I 25 20 80 0 . 8 lJ 928 735 I I 
I 

I 2 2 so I I 1120 
I 

I Cl 7 5 8 0758 3S . 6 25 I 10 0. 5 £ 9 If lf 71+0 '.s..L_ 

I I 10 
I 

j Q 7 S9 0759 30 38 . 4 15 20 105 0 . 65 CJ? q 7 ~) ., i (' 

' 
I 759 !_c_J ' I 

I 1)7 'J ;J 0 760 15 30 lf 2 . 2 20 10 85 1. 20 q 4 L~ , -
' 3 If I 77Fi l_c_J I U7Gl 0 761 11 25 . 5 20 2S 2 lf 5 0. 8 2 9 36 I 
' 
i 1175 2 0 76 2 lf 5 35 1110 La_ ?S ?n 1 Rn I 1 Cl '.) a c;::i :n ci l.siJ 

I I I io li~I . 4 I , o I 65 lo.5c I 795:~ I 1J7t13 I o 75 3 10 15 957 
l 

-
I I . s I I 

I 

I I l ·7 (' L 0 76 4 (" 15 ?5 10 15 55 0 . 7 9 85 8 I 5 l c i 0 I J .. ...:::__j 
- I 

1 '. ! I l1 I l r 



J 

/\REA & SHE::t: T No. CAMERON -BEAULIEU lfi 5 SAMPLE N os · O 7 6 6 - O 8 0 6 

: . I I i ' <:::ed '1 I ' ~..., ' - i ' An~ 1 .!! I C D'-- I Z I " j N . j co' ._., , JU\.: 1, .;, .. a. • ;.- u • . J Jri, '"·g l Co }'Jn ?e 'a J As Sb East Nor-eh ·' Fne:>! 

I : t~ n 7 G ;:; I 1 1.:. n 7 ., h I i n 2 5 l 4 6 I . 5 15 2 o I 8 5 I o . 8 8 o 3 9 6 s 6 9 7 8 8 _ -C I 
r 07G7 I 0767 8 15 13 1 . 3 15 15 55!0 . 56 ,;~--r--~~--t--"~--+--t---!-=...::_+--=--:.-.j-__:__;_-i----.,----'--+-+---+--__JI_ -

1 I 08 77 6 5 24 1.6 20 1 5 5o o . 58 

1
,l ~~~~l~~V~1e~2=n=-+---'-7-~~1~0-+-, ~1~8_41.~·~4-!-=1~7---L..~15.:.......i-_5~2=-i0.5 7 983 75 3 j C 

'~, ~o~7~6~8~~·~~o~7~G~8'-l-~2~8.-!-~2~0--!-· ~1~Lf-i-~·~5~~-2_0-+-_1_0 __ 1_7_5-+-2_._1~51.~-+-~_,_~9_5_6--1-~~7~6.J_c 10 1 I C17G9 1101 28 20 20 I . 6 15 10 I 75 0 .4 2 I 365 7571 c J 

I 0770 I 0770 12 20 I 16 . 4 20 15 75 0 . 6 3 983 75 3 1 c i 
1
i, ~0_7_7_1-r-~0~7_7_1"'-+-~1_2~ __ 2_0-:--1_.8-+_._5-+-j _1_5-+--5-+-~7_o~l_o_._6o~l~--+-~-'--'-9~65-'--'~~7~5-=--io 7\1 

'1 I I I 0772 0772 5 15 lo I . 2 lo lo 25 0.25 954 740 c 

I 07 73 1102 25 25 143 . 6 15 lo 85 o . 68 992 773 -~ 
I 07 7 4 077Lf 16 15 12 . 2 15 10 30 0 . 32 997 785 SL I 
I 0 775 I 0775 92 75 46 1.8 1Lf5 35 120 3.95 989 799 SL I 

I o 7 7 6 2 2 3 o 4 2 . 6 15 1 o 1115 o . 4 o o 4 o 1 o so o s L l 0 77 6 
I I I 

,__~0~7~7~7_,_~~0~7~7~7--=-1~25~_4_5 ___ ~1~2'--"-'1~._2_,_~2~5~: ll:L,1nn n ~s 020 808 CIO 

I 0778 0778 16 15 68 . 5 10 I 10 60 0 . 75 I 
I o 80 5 8 lo 5 2 I . 4 25 .5 55 0.35 

Mean 12 12 60 . 4 17 7 57 0 . 55 006 840 c 

0779 0 779 15 I 03999 8281 C ! 
I o7so o78o 14 04006 840 c 

20 I 50 . 4 15 10 50 0 . 45 

2 0 3 2 . 6 2 0 10 6 0 0 . 8 2 
I 

0781 0781 12 20 24 . 4 25 15 80 0 . 65 005 860 c 

f--~n~7~R~?-~~~n~7~R~?-+-~1-"-l-?_?~5"'-t-~2~2'-+-l~~~~~1~s-+-~1~n_7~nL.µnL-'--"R~n~~~~-+~n~?~?'--+-~~RLI. 4(..ILjR I.~ 
I 07831 0783 15 25 70 . 2 10 10 75 0 .7 L I 

'
' I __j' 0888 14 15 70 .Lf 30 10 80 0.7E 

I Me an 14 2 0 7 0 . 3 2 0 l 0 7 7 0 . 7 L 0 3 4 8 5 9 S L l 
o 7 8 lr I 0784 28 I 30, 26 . 5 15 lo 55 lo . 6c OLfO 8481 SL I 
0 7 85 0785 68 35 72 . 6 20 lo 1110 o . 5E 054 862 c10

1 

0 7 86 1103 llf 5 35 . 5 15 10 80 0.6;; 070 845 SL 

o 7 s 7 I 0 7 87 15 20 30 . 3 15 10 45 0 . 5E 065 831 SA . 

0788 0788 45 35 4 8 . 6 25 15 90 0 . 6d 051 828 S L 

0789 0789 62 35 36 .3 30 151105 1.15 042 8 ~ 1 ST 

0 79 0 0 790 28 30 36 . 6 15 10 90 0.92 026 830 ST 

o 791 I 0791 26 351 lf O I . 5 2 0 ' 10 12 5 1. 3 5 034 820 SA 

0 7S 2 0792 24 35 38 . 4 15 15 110 0 . 6t 053 812 ST 
I I 

07::13 0793 15 20 40 . 6 25 10 70 0.8'-I 03 866 6421 ~ I 

0 7 9 l;. 0794 12 20 20 .2 10 10 60 0 . 75 04298 7 23,SA 

310 7 30 SL i 0795 0795 20 25 35 . 2 20 10 90 0 . 92 

I 0796 0796 30 30 24 . s ln lS inn n 7R 

[__079 7 I 0797 26 20 18 .3 15 ln son 4n 7::11 c.A 

I 07CJ8 110 4 4 S l R .2 10 5 30 0 .34 ·::u1n 7r:; 1 J;l 
L-~0~/~9~9:._j~~OL7~9~9_J__~2~Lf-+-~3~0-+~1~8-t-~·~3-+-~25~~1~5=--il~4~5~1~.~3~5,__~+-~+-~?~q~7--i-~~7~p~4 I 
I o c:j o o o 8 o o 1 o 2 5 ' 14 . 2 2 o 1 o 3 s lo . 3 8 ~ 2 s 7 6 q I 
I 0801 l.__~0~8~0~1=-J_~l~6_· _~1~0-~~2~0-+~·~2-~~lll_nt--.il..-jsLt~Ln..L-fln.L....1~cJ.f-~+-·~+-~?~?~oL-f~J7~q~1 -t-1~~T---i 
~ 0802 34 15 7 6 . 6 15 30 140 0 . 84 ~17 P.lR ~A 
I 0803 0803 48 20 130 i ? in ?n qr:; n LLC::. ? 10 o'<? l:::;A 

I o s a lf o 8 a 4 4 5 12 . 2 5 ·1 s ::-i r:; n ? 4 ? , u 'J ll 7 ( ' 

L-~0~3~0~S~l~~l~l~0~5'.__j.~1~2~~1~5-+i~Lf~0-+-1~·~8-!-~2~5-+-~?n~,~):i~S~· ~l~~-4~n.Lf-~-t-~-t-~?~L~·l-+~~c:;~qCU-jn l.s..~ 
I caoG 080G 5 5 I 12 . 3 io lO is o . 1s 295 s~3lsL I 
~----

I 



/1.3 .. EA & SHEE T No . CAMERON - BEAULIEU ff 6 S A~1P LE N os . 0 8 0 7 - 0 8 4 6 

Loe 1 ;: J:\ Anal. ifo 1, Cu I Pb I Zn j Ar;;- I Ni I Co I ~n lc:-ero&) I As I Sb l East: I ('.OY'Th l§,;'"'~"! 
!.!.1.c:so 7 i 1tf0 Rn 7. s ~l 1a I . 4 1 15 l~l o ~~ol I~ I -- -· ,~-i 
I o 9 9 6 ~i 15 I . 2 Is! 5 :rn _,,__o .._,. 2"-"2"---+----i-----"l'----!I 

i I Hean I 5 j 7 J 15 I . 3 I 10 I 51 25 0 . 2 1 p4309 69803 i-zl 

I 0 80 8 I 0 80 8 ! 10 U2_._i 55 I . 3 ! 15 i 5 70 l_o_. s_- s_lj_ --'---r•-31_7 ! 7 9 7 :~ 
I osog I 0809 I G ( 5 I 14 . 2 I 10 I 51 20 !0 . 1 8 I _ 306 I 7 8 1 !~ 
! 1] s j_ 0 0 810 ! 3 lf l 2 0 I 2 8 I . 6 3 5 15 I 9 5 1 . 6 5 I 2 9 7 i 7 8 lf !~ 
! 08 11 0811 7 5 I 15 . 2 I 5 lo 7 5 o . 38 I 295 ! 771!~ 
I~, _0_8_1_2_~ __ 1_1_0 _1_._2_0_,_2_5--+l _2_2_._l1_._o__,__10~;-2_0--+_5_0~0_._L1_0,~__._l. __J_3_ J __ G~. __ 7_7_3~\s 1 l 
I 0 813.: 0813 18 20 90 . 3 10 15 7 0 0 . 55 ! 302 738 !SL ! 
I 081Lf 081 4 15 25 7 6 I . 4 25 I 20 ,140 1. 35 I I 307 I 701 !s1 I 
~I ~08_1_s_~~0 _8 1_5_._1_2~~1~7_o_r_.5_.__5 -+-_5 ~1 _5_5~o_._2_8~1 --'---+----t--~! _ ___,i 
I I o 9 5 8 I 12 I 3 o I 40 . 4 I io lo 6 o o . 2 3 I I -d_J 
~,-_-_-_-_-_-_-+~J===M_e-_a-n==1---rl-2_0_._! _5_5_~ ___ 4_.__7_,_7-+--5-7-+-0-.-2-5!~-+---'--3-2-3-+- 7 13!~ 

I 0 816 I 0 8 16 I 15 4 2 . 3 2 0 I 10 2 4 5 0 . 6 2 3 3 5 7 l 0 I~ 
I 0817 I 08 17 35 35 70 .6 15 20 9 0 o . 58 3 Lf5 I 71sls1 I 
l 0818 I 0 818 4 4 40 !135 1. 5 25 40 210 13 . 00 34 7 707,SA I 
,~-0_8_1_9 -t-~o-8_1_9 __ 10_0_~_5_0 __ r;-;---+-.-8-+---6-o -+-4-5-+--l2_8_5-t-3 -.8-5-+----1~-+i~3-6-o--+--6-9-3~l-s_1_I 

i 0 8 2 0 0 8 2 0 8 8 ; I+ 0 ll 5 0 ~'-'-2--+-_2 _5 _,
1
_ 15___,_1_3'-5'-'-'Q-'-.--'-7--'-5-!----<l _ __,._3"'--L-t 2-'--+_.-"6~9~9~'~0---i 

I 0821 1 0 821 10 lo l 25 1.4 10 15 40 0. 45 343 684ls1 I 
I o s 2 2 o 8 2 2 12 2 o I 3 o . 3 2 o 5 lf o o . '+ 81 3 6 o I 6 7 s I s L I 
i~ _0_8_2_3-+---0-82-3--r-2-2-+--l-0--+-6-0-+l-.-Lt-+--3-0 -+-2-0-;--8--'-0-+--0-.-8~~--+---f-l -3~5~7 -'1'---'6'-4--'-84~ 

! Q82 lt 1 108 5 I 10 35 1.4 10 I 15 6 0 0. 35 332 667~ 
I 0825 0825 5 5 25 . 2 20 20 2 5 0 . 35 330 I 640,ST 

i 0 8 2 6 0 8 2 6 2 5 I 2 0 .1 8 0 . 8 2 5 2 0 14 5 I 0 . 7 2 I 3 2 0 6 5 0 I s L 

I 0821 f 08 21 s lo I 11 . 6 I 10 s 20 l o . 2~ 302 540 ~ 
i 0 8 2 8 0 8 2 8 3 2 i 2 5 !13 5 I . 5 I 3 5 I 10 16 5 I i. 6 21 310 6 3 2 Is L 

I os29 I 08 29 Lf2 · 20 1105 I . 5 3 5 10170
1
0 . 92 303 G21ls1 

~I __:0~8~2:..:::' o:__;l __ ~0~8~3~0-~_.:::__6-+-~5~1~3~4:..+-l~.~2-l-~5~1_5~!~3~5::...+=0~.~3~5rli _+--~--3~o~o=<-t_~5~8"-"-19~ 
i I I i 0831 083 1 3 4 25 38 1 . 0 7 0 10 75 1 . 3 282 596,SL 

! 0832 0 83 2 7 5 , 25 46 1 . 1 5 5 10 50 lo . GE 266 595IST 

! 0833 0833 13 15 54 . 3 30 10 100 0 . 8c 23 7 5641 C 

! 083 4 I 083 4 1 2 I 5 43 . 3 30 15 150 1. 2E 275 70048 SA 
! II! i 083 5 0835 6 5 16 . 2 15 25 20 0 . 2t 

I I oso9 lo l o 8 . 3 lo 15 I 30 o. 3:; ~ 
ILi _ _ _ 4l_~M~e~a~n~~_.::8--i-_:..._7 -+-1~2::_+-~·~2=-+-~1~2-!-~2~0 -+-2~5::..+0~.~3:..:::Ct----t---+-~2~7~6,!_~0~G'--"--151 C 

i Ci83G ! 0836 36 35 33 . 3 35 25 90 0 . BE 270 093! SA 

~' _G~·-·~~~~r~1 4l_~0~8~3~7-+-~1~2-1--~20~'~4~2=-+' ~·~4'-l---~2~0~1_.!,.J~5+-4=·5"'-+'n~R~rt----t--t-~? ~h' -"--t7 __ 1~1~1l~ 
! o 13 3 s o 8 3 8 15 15 4 4 . 3 ~l---'"1~s......;l~3~0 +I "'--o _,__. 3"'--1'4---1-----!-_,..?_..s_,..s-+-_ _ 1 '"'""? ..w•+ I~ 
w~_::B:..:::3:_.-9.:_;_I _.::'.:.1.::'.:.1 .:::..0 :::...9 ..+-l..:...:f 6=-i--l.:..::~ o'.__i-::l:..:::5~5-:-:::1:...:. . ..:::.541 ........:::..2 .::..5 -:--:2~s::_F1::_::3:..:::5:...;!.~2c..:..·.:::.o~~ ---+--J---=2~7'--'-1=--t-l _ __ 1~3 o_l_s]_,_J 

' C1 Sl,O I 0 840 I 10 I 10 32 I . 5 I 15 10 I 30 0 . 40 2 85 12 3 l~ 
if--CJ-f-:;1-~ i---+l--1-1--1-0- s 2 a 2 6 . s 2 o I 1 5 s 5 i. s 5 2 s s 114 !__Q_J 
i JSit~ 0842 3Lf I 10 24 I . 3 ? S ·1n 40 n SR ?Q":< 1":< ~ !0 r I 
I G81T3 I 0843 36 20 1 36 . 6 30 15 70 0 . 80 ' I 
I 0931 42 30 30 . 4 25 20 140 1 . 2 3 I 
~--~c----- I 

'----~l-~x~eu~n~~3~9=-+~2~5'....+~3~3-1-:...:.·..:::.5--+-~2~7-rl~7~1~0:..:::5:...-i=l~.~l=Ot----t--t~3~0~''-f-J-_,,,1=2~41i~c~JT"'---1 
I r·· 8 uf j o 8 4 4 Lz_~t.....-' .=.l ::__5 _.t.__::....;· 2~~1::.::0:___.;-, ----=-5--+--=-2-=-5-i-:=--O ~· 3~0~---f--T"""' _ 3_1_9-i--1 _ 1_3 b_'. I~ 
1 o~;Lis ! 0845137 j 15 I 25 .3 30 20 ioo 0 . 62 I 327 I :~~1;~01 

, ., ,, 1 o s IH3 1 ,, ~1 I ? s ~ . s 2 s 2 s 10 o o . 9 o I 3 lo I - .- . , , _, 



Ai<.L:A & SHEET No. CAM~RO T - BEAULIEU# 7SAf':PLE ios . 0847 - 0888 

! Loe 1 ~. r! i\1-:al. i Cu I Pb i zr. I Ag Ni I Co L~n I~ e(%) I As Sb East IN orth /§
0
((,.,l 

! 14 o 8 tr 7 14 o 8 4 7 I 16 - s I 2 5 I . 4 I lo 1 o I 5 n n '.is n 4 :n n 7 n i n i i81 

i o 8 L~ 8 o 8 4 8 12 o 30 I 2 3 . 3 2 o 10 5 5 ~· 4 '.i o s 1 n ~ 
; 0 8 4 9 0 8 4 9 I 9 5 0 

1
1 2 8- I I I ,--+----~~-+----'-~I 

1-----t----'--i .4 10 I 15 1+0 0 . 38 308 (JqS T 

1 o 8 5 o o 8 5 o ~ 3 5 I Lt tr . 8 3 o 5 12 5 
1
o 8 a ? q? no q I~ 

I os __ 5_1_1-
1

_0_8_5_1-+-1_6 __ ,_10 i25 I .6 ~5 50 o .Lr 5 293 085~~ 
~52 oa52 l18 15146 I . 6 115 5 65 o .5 61 309 080ISL 

l 0 8 5 3 0 8 5 3 16 2 0 , 3 8 ~ . 2 2 0 2 0 7 5 lo . 8 0 3 2 5 O 8 O S L 

===o=8=5=
1

r====o==85=4=:'==8=:=1=0=:=1=5=:=·=5:=1=0=:==5=:=3=0:~0~·~2~8-!----<--+-3-2_6--+--o-6_-45 l__c__i ! 0855 0855 I 62 I 30 66 ~ . 8 45 35 110 3 oo _ _J 
I 0942 10 55 1 2 ~.o 35 35 175 , .o 5 1 ~ 

Me an I 6 6 4 2 I 6 9 . 4 Lf O '.i S l 4? 4 s ? :in 4 I n h u I~ 
1

~1 _0_8_5_6 -1-_0_8_5_6-+_4_6-+-l_5--+1_0_0-+-~-·-2_1-3_5__,_1~3~5-!=1~3~o~6~.7~8~--+--'---'2~9~1"---'_~n~n.,.__,s _sL__j 
lr-_ o_8_5_7_._1 __ 11_- 1_1--ir-1_0-+~1~0-+--~2~0__._~· 5~~1=0'--+~1~5-+~5~0--r-6~~R><-+-R_~l--+__..?~q~1-+-~n~s~o lsi_j 
~_0_8_5_8_~_o_85_8--il-3_5-+_1_5-+--_6_2_,_~_.5--1~2_5--+~3~5-Fl~3~0--Fl ~.~7~8r-----+--+___,.'.i~o~q-+-~n~4r., I~ 
r-j _o_s_s_9_~_0_8_5_9--1~2_2-+_2_0-+-_3_6-+-_._8 -+-'1_5--+~3~5-+~8~5-F-o~·~7o~---+---+-~3~2~5-+-~o~5n'-'-!~ 
1 o 860 o 86 0 '12 lo I 32 . 6 lo 20 35 o . 40 321 o 36 's 1 ! 
~-0_8_6_1-+--__ 0 _86_l_r-2_2-+_5~r-1_8-+-_._2~1_5----;_1_5-+-_2_5--+-0_._3_0-i----i---+-3_1_1--+ __ 0_2_2~S_L~! 

0862 1112 22 15 18 · " 40 15 40 J . 90 315 010 I c I 
0863 0863 16 15 30 . 2 15 20 55 o.6s I 

I '1 11 0975 22 25 25 . 6 15 5 75 0 . 85 

Me an 19 2 0 1 2 7 . 4 15 1 2 6 S 0 . 7 S 3 4 2 6 9 9 9 8 S L ! 
l--_o_s_6 _4 -+--~o_8_6 _4-'-3_4-t--_10-+_3_4r-IC-.6-j-_3_5_~2_5-+-1_6_o~o_._6_8~'--+-~, __ 33_5-+ __ 9_93_,I~ 
r----0_8_6_5-+-_0_8 __ 6_5-+-_3_0-+-_1_5-+-8_2_j,1 .2 ·f--3_5-+-3_5-+-l_0_0~0_._6 ~2~-+---f-~3_4 _3-+-~9_7_9~1_s_L_, 
r--~0~8~6~6'---l-_=o~s~6~6 -l-~30"'-+~1=5:._+-~7~0-+=l1~.~o-l-~5~5-+-4~5"-+'1~4~0'-+'2~·~3~5+----t---+l--'3~t~r8=-+-~9~5-"'-3_L~ 
i--_o_8_6_7_;-~o_8_6_7--rl~4-+--5-+--1_6-:--l_._2-'-I _1_0-+---5-+-_2_0--1-0_. _2~81~-+-~-+-~3_5_5--1-~9-lf___,61~ 

0 8 6 8 0 8 6 8 5 I 5 I 15 I . 3 LlL_!---5--!-_2_0-l-----O -· 1_6+----+--+--3 _5 _7 _ _,,__9_2 _8 +-S_L__,l 

I 
I 
I 

0869 0 869 11 5 3lr . 8 20 10 40 o . 4ol 355 918 SL I 
0870 0870 3 5 16 . 2 10 5 20 lo.2 8 349 CJ".lR ('_ 

0871 0871 6 5 16 . 3 10 10 20 0 . 18 346 946 SL 

0872 0872 23 15 42 . 8 20 10 75 0 . 94 33 7 CJSl! ST 

0873 0873 G 5 25 I . 3 10 10 25 0.20 294 7onoq~ 
0874 I 0874 36 15 50 . 6 50 20 155 l.8 E 318' 69989 ISL ! 

~---1--~--L---t---+--+--f---+--+--t---t----t----t--~ 

0 8 7 5 0 8 7 5 2 5 5 115 113 5 3 . 2 9 5 8 5 I 2 5 5 S . 0 0 3 0 3 7 0 0 0 l SL 
I 

087G 0876 5 5 23 . 2 10 5 20 0 . 16 294 oog r. 

0877 1114 75 40 46 1 . 8 30 20 70 0.4 6 292 02 2 SL 

0878 0878 82 25 , 70 1.0 65 35 1275 2.6C 297 035 SL 

o s 7 9 o 8 7 9 18 1 o 14 I . 8 15 1 o 2 o o . 16 2 7 9 o 2 4 i~ 
~! __:0~8~8~0~~-~0~8~8~0-t-~3 ~5-1-~30=-+~5~5:..+~.~6~1f-=5~o-+-~2~0~1 1...:.5~0=-r1~.~4~s1~-t---r-~2~75'--ll-~o~o~s~ 

I 0881 I 0881 42 30 I 65 1.5 35 lfO 205 1.8( ?71 RCJCJCJ7 <:;I 

~! ~0~8~8~2_(_! ~0~8~8~2-~2~.2=-+-~5_~1~2~8~~1' ~-~4,~2~0~~2~0+-~6~5~0~·~8CT---t~-r__..?~R~l -r__..q~R~Sll~ 
i 0883 I 0883 22 5 / 30 . 6 25 5 ss o . 9d 290 9831 c 1 

0884 I 0884 15 5 32 .3 20 10 45 0.3f :mu QRhlc;T 
t I 

0885 0885 11 5 28 .3 20 10 70 0 . 51 307 ,Qh7 i<:;T 

0886 0886 1 31+ 10 lfO .7 25 15 145 1.2~ 
0 9 15 5 4 4 5 lf lf • 8 3 0 3 0 2 5 5 2 . 7 ~ 

I Me an 4 4 2 7 4 2 I--:·...:.7_,_..:::.2~7-+-=-2 =-2 +2::..;0:::..;0:-+--=2'-'.'--"o~c!----+----t--~3 o~s""-1-1 __ 9~4~0 l,_c_ 
i ,., I 0887 ( J?l 917 1 ~-~~s.~s7"--+ _ _:__~-+-~6-+-~10.:-+_3~o'-+_.~5-t--~1...:.5-+-=1~0+=1~55=---;~o~.~5~-r---t--t--- --_f---r----~--~:-~-L-"1. 1 

I ,' ~ s 8 I 1115 10 0 6 5 j 11 s j 2 . 0 4 5 I 3 5 2 s 0 1 . 8 f- I 3 0 7 l 8 r; '-· I = ~ i 
~--__:_ ___ ~ _ _,_ _ _._ _ _;__..._._.____. _ _...._ _ _._ __ ~ _ _.__~~--~~ 



ARSi\ & SHEE'.l :'Jo . CAME RON - BEAULIEU # 8 SAMPLE Nos . 0889 - 0930 

I . I 
il I Cu Pb I znl Ag ! Ni I Co I Xn l~e(%) I As J Sb J East r ISed I 

1 Loe ' n hi Anal . ;r . ~~ :~~~ :~;~~el I I 21 I LL I 10 lo. s ol . 64 311 ' 11 1+0889 1Lf0 8 89 5 50 5 5 
I 

1 s I . 6 250 12 . 651 864!SA I I 0 89 0 0 89 0 24 30 20 20 311 

0 89 _] 0 89 1 I t 6 I 2 s I 9 8 11 . 6 45 20 15 0 .1. 80 291 866 s..LJ 
l 0892 0 89 2 I 40 I 10 24 . 8 Lf 5 10 I 30 lo . s s 2 7 Lf 

877 ~ I ' ! 

I 0 89 3 0 89 3 30 20 42 . 8 20 25 9 o ii. 6 s 291 885 SL 
I 

12 50 I ' 9 0 l rs L 0 tl~ 4 0 89 4 15 5 75 . 6 35 10 1. 2 2 295 I 
! ' 

q l 7 ·1 S T I [)8C) s l l l h 40 30 3S 1. 0 60 20 _9..2_ 2 . 50 2qf) 

I 0 89 6 0 89 6 24 10 Lf 7 . 6 40 35 50 00 4 . 6 8 292 9 30 C!O I 

I 

! I 136 5 I 0 89 7 0 89 7 42 I 15 82 . 4 45 30 1. 72 29 3 9 45 S L \ 
I 

I 46 959 ~ I 0 89 8 0 89 8 20 48 . 8 45 35 95 1. 70 2 89 
I I !100 I I 0 89 9 0 89 9 16 5 32 . 5 20 15 0 .7 0 

0969 20 25 28 . 8 
I 

20 15 145 1.10 
I I Me an I 18 15 30 I . 6 20 15 122 0 . 90 2 89 9 73 S L 

0900 I 0900 43 20 35 !i . o 50 20 I 9 o 1. 18 290 740 SL 

I 0901 I 0901 32 40 80 . 6 25 15 1200 1. 6 8 296 754 SA 
I 0902 0902 60 50 64 . 5 30 35 455 3 . 25 2 86 764 0 

0903 0903 110 50 42 tL . 2 40 30 325 3 . 65 285 7 76 SL 

0904 0904 20 25 12 . 3 10 10 I 9 o 1. 0 8 . 2 83 79 5 ST 

0905 0905 98 45 2 4 I . 8 20 20 85 1. 34 I 2 83 80 8 SL 

0906 0906 I 30 30 I 2 s I . 2 1 5 10 135 0 . 92 285 824 SL 

I Q9Q7 090 7 l l 2 CJ o 05 h o I SS I 4S l::ios s. 7 s ? Rt:; R ~q -5.L-1 I 

I 9 2 
J 

I 
I 

0908 090 8 42 35 . 6 35 35 2 80 2 . 40 I 

I 10 84 34 45 92 1. 0 25 2 0 1210 1. 60 > ==1 
Mean 38 40 92 . 8 30 ~245 2 . 00 288 856 1~ 

I 0909 1117 8 10 12 . 2 5 25 1. 48 27 2 837 SL I 
I I 

0910 0 910 44 25 15 I . 4 15 25 95 0 . 9 5 2 74 . 823 SL 

0911 0911 10 10 5 . 2 5 5 20 0 . 24 261 79 8 SL 
! . I 0912 0912 10 10 6 I . 2 5 10 20 0 .2 2 261 79 8 SL 

09 13 0913 12 15 10 . 4 10 5 35 0 . 40 2 43 7 85 SL 

0 9 llf 0914 5 15 5 . 2 5 10 20 0 . 18 255 7 76 SL 

i 0915 1119 15 15 20 . 4 15 10 110 1. 32 272 774 SL 

0916 0916 30 30 17 . 6 20 10 180 0 . 84 265 761 S L 

0917 091 7 5 10 5 . 2 5 5 20 0 . 15 251 7Rf) ST 

0918 0918 38 35 36 . 4 25 25 35 1. 9 f ? h :1 7 LL F; c; T 

I 

I 

I I I 0919 0919 14 20 16 . 3 10 5 55 0 . 4E 2 7 5 743 ST 
I 

f 0920 0920 28 25 40 . 5 1 5 10 210 0 . 90 2 85 ~~i~. I I 0921 I 0921 I 30 ~~1341 , ~ I ] s l ,c; I q ,c; n R r ?7? I 
I I n LL LJ 

I~ 
Lo 922 0922 10 / ? 1 1 in l c; IL n ?qq 1oo: c~ 
i I ~ I 

l n ,c;I I 0923 0923 Lf 5 45 I . h 20 20 nn 320 

I 
El~ 5 I~ 

I I I 
3 s I 11 R F;77 <:;T 09 2 Ii 0924 12 10 . 3 10 10 80 o. fl 

I 
3. 5d 

I 
0925 0925 54 55 120 . 7 45 35 200 313 66 3 l_Q_ 

0926 I 1120 5 15 22 . 5 I 5 15 30 o. s . ~nr:; R'/Li<:;T 

I 0927 I 0927 28 35 loo I . 4 25 15 115 1. 3C 301 t:;RR :~ 0928 0928 35 45 74 h 4S 35 '2 3 n ? 1F ? RR h Q Q 

I 

0929 I 0929 40 Lf 0 35 . 3 20 15 .175 1. 2F: ? q L~ hhh c; T 

09 30 I 09 30 22 35 2 8 I . 5 20 30 145 ,l. 9: I 
I I 

18 I 3 s I 2o l13s li.5 c I I 10 L~ 2 25 . 4 15 

3o I 171 
• ! 

I I 
r =- - I ,.., - I ' I :k"".:11. ?. 0 31 . 4 25 ,llfO \ l. 7~ \ 300 i I ' ... ,. .. _ ... 



Al\SA S SHEET No . CAMLR00! - BEAU LIEU f.! 9 SA~PLE Nos . 09 31 - 09 72 

:.oc 1 ·:~ 1.
1! ,l\nal . # ! Cu i Po ! Zn I Ag l Ni i Co i r:~ !reC'1) I As l~~~!p0;,?J 

'.1~cL~uik1-1~1 i56 f~i 60 ! 1 . 4,~~l~i~i--I bl~286~~~ 
' 0 ~l 1 7 I 0 9 3 2 I 4 4 I 4 5 I 7 0 1 . 7 3 0 I 3 0 13 0 0 2 . 3 61 I 2 7 4 I 6 6 1 l s L I 
l 0933 i 0933 ! 25 I 25 i 30 i . 6 25 I 20 220 i.s2l I 266 ' 652 !~ 
! 093 1t I 0934 LiLI151261 . 41 15I10110

1
o . 8 5! ~ 271 6LfO!sL I 

! 0935 0935 L1Q_J 10: 10 I .2 10 5 I LtO 0 .2 8 I 259 628 i SL I 

L_o_'.) 3 Ci 0 9 3 6 15 i 15 : J 5 I . 3 10 5 6 0 0 . 3 2 I I 2 8 5 I 6 2 7 is L I 
I 0937 0937 8 lo 8 . 3 lo I 5 25 0 . 22 279 610 (sL I 
I 0 en 8 I 0 9 3 8 2 2 15 18 I . 2 ~I 10 I 3 0 0 . 3 81 2 6 8 6 0 9 ! s ii 
\ 0 9 3 9 I 0 9 3 9 l l 0 8 0 ~ 2 5 ~ . 3 I lf 5 I 4 5 4 5 3 . 7 2 1·1 
I I lo 9 l µ_ lo 6 5 ~ o 5 ~ . 5 I 4 o 3 o 1 5 5 3 . 2 5 i-l 
I l Mean l10 I 72 ~15 li.9 142 37 1100 13 .4 8 2Lt5 I 606 IC i 
I 0940 I 0940 10 20 26 . 3 10 10 I 65 o . 58 258 5581--zl 

i 0941 0941 32 35 I 7o 1 . 6 30 30 1280 o . 7o I I 1 
' ., I I 11~. : 1065 I 28 35 70 . 7 15 15 350 1.35 

l Me an 3 0 3 5 7 0 . 6 
1 

2 2 2 2 13 15 1. 0 2 2 7 1 5 6 8 I SL l 
; o 9 1 t 2 I 11 2 2 3 2 Lf 5 9 4 i. 2 3 5 2 D !18 5 3 . 5 o 2 9 o 5 7 2 I s L I 
i 0943 0943 20 35 I 32 . 6 25 20 485 2 . 65 305 582 I~ 
: 09 LLli 0944 6 15 16 . 2 I lo 10 30 lo.28 315 5571 c I 
I 0945 I 0945 16 lO 28 . 2 lo 5 I 40 o.58 339 572 !sL ! 
I 0946 0946 4o 50 I go . 8 40 30 300 3 .7 5 • 33 2 5371 c ! 
I 094 7 0947 6 lo 7 . 2 5 i lo 25 0 . 20 323 4 86 I~ 
; o 9 lf s I o 9 4 8 3 4 3 o 5 o . 4 4 o ~12 o i. 9 o 2 9 7 I 4 s 5 I~ 
I 0949 0949 20 25 ~I 26 . 3 20 20 

1 
65 0 . 80 i 291' 512 I c ! 

I o95o 0950 6 5 '· 8 · . 2 lo lo 20 lo.28 I 266 496 ls 1 i 
I ogs1. 0951 s lo 10 I . 2 I 10 15 25 o . 1s 266 520 lsL I 
I 0952 1~ 5 10 L!9_~1 5 10 30 0 . 26 284 5Lt9 I c 
I 0 9 5 3 ~ 12 2 5 I 4 3 LJj l 5 2 0 8 5 l. 0 5 2 5 0 I 5 3 71~ 
! 0954 

1

1 0954 15 40 I 28 i.2 I 15 35 70 !0 . 28 202 594k10J 

! og55 0955 105 LtO 30 . 8 I 20 15 ! 55 o . 82 215 604 lsA I 
l 0956 I 0956 7 15 32 . 3 15 1 401110 lo . 94 225 6o5lgj 

l 0957 I 0957 llf 20 1 16 .4 lo I 10 80 o . 55 226 626W 

I 0958 I 1123 20 20 50 . 6 10 10 50 0 . 65 222 6491SA I 
I 0959 I 0959 15 20 46 i . 3 15 10 45 0 . 6t 225 664i c I 
i 0950 I o96o 46 5o 135 ! . s 1 35 35 255 2 . 5E 242 663 SL 

i 09G1 I 0961 Sarrple los ~J in Transit I 232 6 no I SA 

; 0952 0962 15 20 121 .Lt' 5 5 25 o . 2L 242 68~SL 
l 0 9 G 3 I 0 9 6 3 18 2 0 I 14 I . 5 10 ill_! 5 5 0 . 5 /.

1 

I 2 4 4 6 9 6 !~ 

I 
I 
J 

09 5 t, 
i I 

096Lf 20 30 231 . 3 10 10 I 50 0 . 6C !--i 
! 10 5 7 2 4 7- n 2 7 6 s in I 4 c:; n :H i I 

loc1GS 

! Me an 22 I 2 5 2 5 ~ 7 10 4 7 I O . 4 9 2 2 7 6 9 5 '~ 
I 0965 3'> 35 48 .6!20 201900 . 2, 2321 7o slci, I 

0966 60 so 90 . 71 25 30 l19 s li.1J ?1+1 71 qi 
'---

' 09 66 
o9G7 I o g G 7 2 5 2 o 2 o I . 6 15 5 4 5 I n 4 sl ? ~ L~ · 7 ? h I ~ T 

. 5 15 I in lF\0 0 F\ S ?4 .'1 I 7:i c:; I~ 
0 9 G '; . 4 10 15 5 5 0 . 9 0 2 49 '/ Lf 8 t~ 

~i ___:0~9~·~1c~i-~i~~o~9~7~0~~1~0-+-~10~~1~4~~·~4'-i-j ~5_1f--~5-:-~3s~o~·~3~Jr---J~--t~~2~39~~-7~t___,._1 n•~__c_J 

0068 I 
10 

46 

28 J_l2 4 

22 

16 

20 0968 

0 9 7 i I 0 9 7 ·1 5 10 5 ' . 3 5 5 2 5 I 0 . 1 - 2 3 2 I 7 6 3 ! c I 
I '.I :17 '.' I 1. 0 I l. s I 2 !) • 3 I 10 I 10 ! 6 5 l 0 . 3 tj ! 2 3 :'.. I 7 :, s : -: 



ARE/\ S S'.IE.t:T No . CA KSRON - BfAlfI .TElf 1! _JO SAl'QLE Nos . 0973 - 1014 

I . ' znl N. l I L I !~East 
-::-,---:;J I Seel 1 

T o ~ t ~ /'I L\n - 1 # Cu Pb Ag I Nor-th f..L._yp wl I {.J ,# J .. f i.. 1 CL .... .. i l 1 Co M!1 :::-e0'6 ): As 

i lifQ l') 7 3 !1409 73 I 10 LJO ~0 . 32 I 

16 15 18 . 2 4225 69739 SL ! 
' 

o ~1 7 '+ I 5 I 5 I 3 o Q..:.11, 7 37 ~~ i 0974 6 15 12 . 2 219 

I I ll2F1130 I 35 
I I 1 5 I 55 1 . o 51 n CJ'/_ 5 I 90 . 5 20 216 720 i C/O 

i I I 
t I I 

70 7 1 SA ! IJ 9 7 G l 09 76 ' 15 30 I 4 3 . Lf 15 I 15 I 9 0 1. 10 20 8 
I G 9 '/ 7 0977 15 20 26 . 2 10 10 I 45 0 . 36 20 4 690 I c I I 
I 

I I so I Lf O I . 5 11 70 I 0~78 09 7 8 70 25 I 10 0 . 68 196 672t=j I ' I I 

LJ_ I lo. 9 ol I 0979 0 9 79 'f0 35 48 20 15 95 I __ 
I 10 3 7 32 25 '+2 . 8 I 10 10 8~0 . 78 i I I 

l I Mean 36 ' 30 45 . 6 15 i 12 9 0 0 . 8 1r 19 2 I 653§ I 
0 9 80 I 09 80 I 3 5 I 2 5 2 8 i . 3 20 15 Lf0 0 . 46 I 21 3 6 G 5 SL I 

I I I 
' 

0981 0981 30 20 36 . 6 25 20 110 1. 18 20 7 641 S L 
' ' 
I c CJ 8 2 09 82 25 30 55 . 6 15 10 110 0 . 6 8 205 626 c 
I 0983 I 1127 

I 
8 25 I 6 2 I . 5 10 15 70 11 . 8 8 189 617 SA I 

I 09 81.J 09 84 5 5 5 . 2 5 5 15 0 . 15 l 7 .r:.. I I I sq s .__G_J 

! 09 85 09 85 26 15 36 . 4 15 I 15 8 5 10 . 9 0 16 7 603 ISL j 
i 09 86 09 86 llf 5 10 . 2 5 5 3 5 lo. 36 15 7 59 1f ls1 I I 

I os 8 7 nq ~n l 4 in 4 p, 4 I i s in h 5 s l n .S I lf)? SS? c 
I 0988 09 8 8 58 10 boo 1. 0 15 15 160 0 . 86 165 5 59 I c 
I I 55 8 1~ I 0 9 89 09 89 16 25 35 . 2 25 25 13 5 ,0 . 96 158 

I 0990 0990 18 15 I 16 . 2 10 5 50 0.42 l_J 
I I I ' 
I 10 79 10 5 16 . 4 10 10 45 0 .3 4 I I 

I I 

I Mean 14 10 16 . 3 10 7 47 0.3 8 llf6 
580 I~ r 0991 0991 6 I 10 5 . 2 5 5 25 0 .2 0 159 5 83 1 c 

0992 0992 6 15 15 I . 2 10 10 I 80 0 . 35 174 ss s l~ I 

u~l93 0993 14 20 15 I . 2 10 10 110 0.4 3 210 s 8 3 IJ?.lL..i 
I 0 9 9 lJ I 099 4 12 15 ~ . 2 I lo 5 I 45 0 . 32 216 53 3 l s 1 I 

I I '-1 · ·:-
099 s I 0995 15 10 18 . 4 1 5 ' 10 80 0 . 6 5 222 557IST 

I I 0. 5 d I 

!1996 1128 6 20 42 . 4 10 20 50 225 532i S L 

I n 9 ~J 7 I 099 7 26 40 60 . 5 I 30 5 135 i . ? nl I ??q S?n i4 I 

I 0998 0998 14 1 5 15 . 3 15 I 20 35 0. 3 E 

i 109 g 8 10 i h I s I 10 s ::i n n . ? i:; I 
512 1SL I I 

I I Mean 11 12 15 . 4 12 12 32 0 . 31 213 

I 
I 

0999 0999 9 15 18 . 4 10 20 50 0 .40 206 5 2 7 c 

I 1000 I 1000 ] u ?O 3n . s I ?n ' l c:; qn n 7 p, 1Q7 c:; l 0 (' 
I 

I I 1001 10 30 . 4 10 15 85 0 . 60 1 76 5 26 c I 1001 10 

I 1002 1002 6 15 33 . 3 10 10 30 0 0 .7 8 16 4 529 c I 

I J_ 0 0 3 I 100 3 10 20 I 3 7 I . Lf 15 20 8 5 lo. 8 5I ls h s ., 4 (' 

I u? I . 1 ! ino t.!. 1oou in ?n i n in 7 n In .r:.. R 1 Llll c:; 1 c:; C: T 

I I I J.005 10 0 5 5 5 16 . 2 lO i n r;n n 4n 14Ll r; 1 I'. r 

I 10 0 G 1006 10 .15 32 I . 3 15 10 70 0 .7 0 15? S ruiJ_si,_J 
I 10 0 7 I 1007 I G s 1 4 ( . 2 5 10 25 0 .·2 2 163 s. ,, Iv l tf .:i ! ._, j 

I i 
2s lo . 8s l 7 7 ssn 

I 100 8 100 8 12 10 30 . 3 10 20 (' 

I 

70 1so ls1 

~ 1135 22 30 43 . 8 30 25 150 1. 85 274 

() 1010 150 60 72 11. 2 20 55 lf 50 0.52 266 17 s l r. 1n 
I 

I I 
1011 90 45 l 6 5 1. s 2.s 1 s qnn n _ 7 r; ?h? l~ Q (' / () I H lll 

I I 35 p, ·1 s JO ? R!l n c:; c:; ?h'.l 
I 

1 () j 2 1012 55 4u ?Q l l.~ 
I 

r-
/ 12 5o jo . 35 2 6 Lf I 211j s L 1013 I 1013 5 15 . 5 10 5 

I I ~ 3 I r - I I 'i ~ I ,.., I - ' . ·1 tl l lf 7 (l :rn 50 10 10 GO () . 1 r . ':. "".; \ J 



/' .. ,J_i,/\ S s;LS?.:T ;·;o . CAMERON - BEAULIEU if 11 SAXPLC: l\os . 1015 - 1060 

L.Ol. 1 n Pi !\;-;al . i.~ I Cc.: l P~ ! Zn l Ag I ~i I Co ! :--1n i2 0(%) I As ! Sb IF ast J No:r'\-i-L 1.~;9_,! 
; lLLHLLS ! 141015 I 8 I 10 10 I . 2 I 5 I 10 I 25 io . 25 I !o4251 70258! c i 
, io lG i 10 16 I 2 5 _1_gj__l2_!_. 3_ l 15 I 10 7 5 Jo . 6 4! 2 6 6 2 511 s L 1 

! 1017 l 1017 i 38 25 l 40 I . s ~ 10 !160 li.1sl I I 276 257!sL ! 
~o ::.s j lo 18 I 13 I io I 30 l . 3 15 I 5 loo lo . 6 ~ I I ! i r t 1113 I 8 I 2 0 I 2 5 : . 7 15 1 5 l 8 0 l 0 . 5 ol I ! I 

[ l Mean 10 I 1s I 27 ! . 5 l 15 I 10 ! 90 lo . 59! 289 253j~ 
I 1 o 19 I 1 o 19 I 5 o I 3 5 

1 

6 6 . 8 I 2 o j 1 o 12 5 i. 3 o 3 o 3 I 2 Lf 81~ 
I Jo20 '1020110 5 18 . 2 1 10 I s 55 o . 4o I 313 I 258! c 1 

[ ·1 o 2 l i n 2 i 5 5 3 5 I 8 8 . 8 2 s lo 1 6 5 o . 6 31 I 3 2 7 
1 

2 6 7 ) c I o i 
I io22 1022 5o 30 52 . 6 25 lo 85 i.2d I 340 2651sL l 
l l 0 2 3 l 0 2 3 I 1 Lf I 10 18 j . 5 10 5 5 5 i 0 . 3 51 3 5 2 2 7 4 ! ~ 
! L 0 2 lf 10 2 4 I 15 I 15 3 2 I . 4 5 l 10 I 4 5 0 . 2 s 3 7 2 2 7 1 iSLl 
I J 0 2 5 10 2 5 8 15 I 2 8 I . 3 5 l 0 I 5 0 0 . 6 0, 3 7 1 I 2 Lf 9 ! s L I 
i 1026 1026 I 16 15 40 I . 4 20 I 5 110 0 . 7 355 248! c ! 
i 1027 I 1027 52 25 26 .5 lo lo '365 0 .2 ~ ' 346 235lc1ol 

I 10 2 8 I 10 2 8 I 12 15 4 4 I . 3 15 10 I 7 0 0 . 7 E 3 4 5 ! 2 2 9 IC/01 
I J_ 0 2 9 I 113 4 I 6 I 2 0 I 2 5 I . 4 I 10 I 15 I 4 0 1~ 3 6 3 2 191 s A ! 
i io30 lo3o 5 5 28

1 
. 3 lo 5 55 o . n 357 I 209!SA1 

I 
I 1031 1031 7 10 20 . 5 10 10 85 0 . 5t 341 1981 C j 

! 1032 I 1032 20 15 34 j . 6 1 10 lo 45 0 . 1~ I 335 I 18o!SA1 

I 1033 I 1033 16 151 42 I . 6 10 10 90 o . 2s 338 147! o ! 
: l 0 3 I; I 10 3 Lf 2 8 2 0 Lf 0 . 5 15 I 15 I 15 5 0 . 3 c 3 2 4 15 0 \ c ! 
! l035i 1035 14 10!22! .Lf l1o l 5 1 6oo . 6c 322 163!sA! 

I 1036 i 1036 16 15 131 . 2 10 10 i 3o l o . 4~ 304 llf71 c t 

1 10 3 71 113 3 LN_ 3 a s 6 1 i. 2 3 s 2 s 2 o o 3 . 3 ! 2 s 6 l.6 a !m 
: ln111. 10381105 6518012 . 5 60 Go i 7ol5.l( 287 173! c ! 
! l03C.J 1039 95 I 50 I 72 2 . 0 25 I 35 180 2 . lQ 290 1891 SL I 
! lOLfO 1040 I 151 25 Lf3 i. 2 15 20 45 i.1 291 196t SA l 
I J041 I 1041 I 3 5 I 8 J . 2 s c; ?c; n lh ?7a ?nRI r' ! 
! lo 4 2 I 1 1 3 2 I 1 ? 2 5 I 3 5 !·1 _ n l 5 2 o 9 o in Rn ? 7 c; I ? ? n !~I 
I .:01.13 1043 10 20 I 4n .5 15 in 11 7n :n LLR ?71 i ?11 I 
! 101+Li I 1044I15 20 24 · . 6 lO lo 85 o . 38 271 21f3!~ 
I 1045 I 1045 22 15 2Lf . 6 15 20 45 0 . 50 ?RR ?:ihl-$-L-i 
I 1 O L; G I 1 O 4 6 I 5 5 I 4 O I 8 2 I . 8 3 O 2 5 9 s n 8 ? ~ n n ? 4 n I ~ T ' 

I J 0 4 "/ I 10 4 7 I 3 6 3 0 3 5 l . 2 10 1 5 8 0 0 . 2 8 3 15 2 4 9 ! c I 0 I 
! 10 11 8 1048 15 20 30 I . 5 15 20 45 0 . 46 331 2Lf9 !FlL 
l .iOL,~ I 1049 25 25 l 3s I . 8 I 20 1 20 80 o.7o ~?7 I ?17l 

r .LOSO I 1050 I SamDlb ldst ~n Tr,ansi~ 311 1 2331 

! '.~~~~ ~~:~ I:~ I:~ l ~~ 1 :~ ~~ ~~ I ~: ~ :: I ::: ::: !::~ I 
I J l1 5 3 I 10 5 3 2 6 I 15 I 2 3 . 6 I 10 2 0 Lf 5 0 . Lf ~ 3 0 1 ? 0 0, !_s_L___i 

I .1_ o 5 1 ; l o 5 Lt 1 Lf 2 o 5 2 . 6 1 s 15 I 11 n n R ~ ·1 ? ? ? i I " 
i los.s I 1055 30 35 50 i.2 25 35 325 l2 . Lf5 325 22l~I c 
' I I I I I ! 1056 1056 10 10 18 . 3 i 10 15 35 0 . 28 337 220_J___g_j 

i lo s 7 ! 11 3 1 2 o 15 L12- . 8 I 15 15 7 o o . 7 2 3 4 3 2 i 2 !~ 
l 1052 I 1058 Go 35 j 34 1.4 151151140 o .7 2 328 213/SL I 

I · (lJO 1 :~~~ , ;~ ;~ 1 ~: N-, ~~ ~~ 11~~ ~: ~d : ~~~ 1 ~~~m 



AH.EA c SHE2T ~!o . CAHSRON"-BEAULIEU /1 · 12 /~ SAMPLE Nos . 1061 - 1083 

1 1 

1· i ~ I u- I 7 I A I 1'T • j ii , L ru.) ! I jl , I 1· :3 e · I i Loe 
1 
n //~l . 1.' 1 \...U i l .J i ._.n. :~. 1~ i Co h11 1 ~ evu As 1 Sb 110~ .. a2,s9t

8 

Forth , '?/? ·::.j 

hl JG G l I 1410 61 ! s 5 s 5 l 7 5 12 . o I 30 I 2 5 b_3 s 2 . sol ,u -+ 7n180 !~ 
: 1 'lh ? i n o ? I " 1 1 n I ? s I , n I 15 ! :i Q I 5 5 ,o , 6 s! I I 11 3 17 iJ_c_J 
1 1nri3 io53 1 2 io I 21. . '+ Ll_l 1s I so lo . 3sl 

1 

298 1671_~ 
f .10511 I 1054 I 32 ~i . 8 lo I 10 85 'o.d . I 2 33 I G999 3ls1, I 
! LOljS I 1130 ~( 20 : 30 . 5 5 U~~~-- I 211 I 7 0001 l __ LJ 
I 1 o Go I lo 6 6 I 7 2 ~I 3 a . s 10 I 2 5 7 o 10 . 6 51 2 2 g I G s 9 '/'/ I c I 
l J o G '7 1 o 6 7 I 3 s I 2 o 4 s Is . o 2 o 2 o 8 o I i. 3 sl I 2 3 2 I s ri s Is L I 
i J_ 0 G 8 l 0 6 8 I L~ 6 I s 0 _ 112 5 l . 0 lf 0 2 5 15 0 l. 3 0 I 2 3 7 9 lf :J l s L ! 
i 10G9 1069 16 I 10 22 I . 6 10 I 10 60 0 . 50, 234 I 930 !SL I 
I 10 7 0 l 0 7 0 5 5 I l 0 I . If I 5 l 0 3 0 0 . 18 2 lf 0 9 2 1 !~ 
I l 0 7 1 10 7 l 6 6 4 0 6 2 l . 0 I 2 5 2 5 15 5 l . 7 s 2 5 3 9 l J_ l_&_J 
i 1072 1072 4S 30 32 . 3 is 20 75 o . 7o 267 

1 
89GlsL I 

I 10 7 3 1073 bs 55 50 li.2 I 20 25 135 o . 35 211 905Jc;ol 

! 107 4 1074 72 so ~so 1 . 0 20 25 150 o . 75 283 B80lsL 

! 1075 107s I JLf 10 14 .4 5 lo 35 o . 2s 2ss I 912lsL 1 

i 101G 1076 ~05 I 60 42 1.8 55 4'5 235 2 . 25 275 I n3ls1 I 
! 1077 1077 30 25 32 

1

i.2 15 I 10 l15s 0 . 16 266 934lc10, 

i 10 7 8 10 7 8 18 I 5 16 . 2 10 15 lf 5 I 0 . 3 ~ 2 5 3 9 3 CJ j_gj 
i 1079 1 129 35 25 36 ' . s I 20 20 110 1.85 275 953! c I 
·

1

l 1080 lo s o tt65 7 5 66 1.5 35 3s 170 2 . 05 253 I 9s1l s 1 i 
, __ 1_0_8_1_~_1_o_s_1_.__s-!-_5_~_1_0~!<_._2_~_5~1_5-l-_3_5_._o _.2_s-f----!-~-1--2_6_2-f-_9_7--;s l c I 
I~· _J_.0_8_2-+-_1_0_8_2-+-_2_s-+-2_0-+-_6_6_,_·_6-+-_1_5_~1_5-+-_7_S4j_o _.7_E+-~l~-+~2_s_7-+-_9_8_3~ _.£J 
I 1 083 1083 26 20 I 28 . 6 15 15 95 0 .7 Li I 2Lf4 981 c ! 
I 
' I I I I I I i I 

I I I 
I I I I 1i 
i~ ~-~~~r--f---7~,;--+---t-~,-+-~---!1~~-+-,~-l I 

I l 

l I I I 
i I I 
! I I I I 
i I I I l I I I 

! I ; I I I 
;~I ~-~~-+--+-~·--+--t-4---t--t-1--t---t---t~~'~ti=:=J 
i I I I I I I ! 
r-~-~~~--+~1~--+1~~--+--t--t--+--+--t'--r1~~,----j!I 
~~---~---~1-_-_-_-_-_-~1-_-_~1=---=-_~L~~!~~,~-,f---~---1.~--+-----il~-rl ~---t1~~~:~ 



A P P E N_ D I X C 

ANALYTICAL PRECISION CONTROL 

i. Control Sample Analyses 

ii. Duplicate Check Analyses 



CONTROL SAt~PLE ANALYSES 

CO!\TROL NO . 1 

I Anal . t.L I Cu Pb ! Zn I Ag t' . I Co IMn .! 
11 I Fe.'% Y, As Sb 

Lf 5 I 58 1. 4 1 5 I 40 300 5 . 5 ( 14 0035 68 

0140 50 20 62 1 . 0 60 ?S ?Sn ::l 7 c 

0287 54 50 56 . 6 45 20 18 0 2 . 5( 

0395 ! 70 Lf 0 50 . 6 75 30 315 4 . lC 

0456 I 50 45 I 85 . 6 55 25 205 3 . 5 c 
0561 65 50 68 I . 6 I 7 0 35 26S ::i l r 

065 3 68 50 6 0 . 5 60 30 200 2 . 3 !: 

0 7 98 75 50 92 . 6 50 25 205 3 . 7 c 

0862 70 45 88 . 8 7 0 3 5 9 0 3 . 3 ~ 

0926 7 8 65 9 0 . 8 100 55 300 5 . 5 ( 

1009 82 60 8 Lf 1 . 6 GO ::in ?4n :; n ! 

1 106 74 65 7 8 1. 6 55 35 1 85 3 . 6 cl 

MEAN 67 49 73 . 9 65 32 ?30 :i RL~ 

CONTROL NO . 2 

Anal . # Cu Pb Zn I Ag Ni Co Mn Fa'Jo As Sb 

140020 32 25 26 . 4 20 20 105 1. 6( 

OJ. 5 0 25 15 30 . 5 30 20 qs l . 1 r 

0276 32 l 0 3r:; ::l ::in 1 i:; qi:; !l 1 c 

0375 22 10 I 28 . 4 25 10 100 1. 00 

0408 30 15 36 . 2 35 15 105 l . lE 

0581 36 30 42 • Lf 45 30 150 l. 5~ 

0633 28 30 36 . 4 Lf 0 3 0 110 1. 3 c 
070 9 42 20 38 . 3 Lf 0 25 125 1. 4C 

0857 28 10 I 3 5 ll. 0 40 30 80 1. 3 ~ 

0983 Lf 5 25 40 . 5 40 20 130 1 . 2E 

1029 28 25 40 . 5 25 5 105 1. 00 

1118 32 40 L1 l.l 
r • L. 2 30 25 105 0 . 2 0. 

MEAN 32 21 36 . 5 33 20 110 1.1 ~ 



11 

I 

I·. 

- -
' 

DUPLICATE CHECK AKALYSES 

I Anal. f.1 ! Cl: ! ?b ! Z:c I Ag ! Ni !~! Xn !::e(9.;) ! As l_~_J 
I 0 10.8 I 8 ! 15 i 2 2 I . 4 I 15 I 5 111 5 b ... !.nl I I 
I u ~-;~ 4 ! s I 2 o I . 3 ! 5 I 15 l1 3 o Jo . 7 ol ! l 
~ 6 7 !too l_l_Q_l_2_Q...._li_QJ2_!i_Q__o_!-1.2_:_]_I I I 
I 0 1 2 8 I 2 6 ! 3 0 I 6 0 I . 9 ! Lf 0 I 2 6 !1 7 0 '2 . 9 oll! I 0263 I 24 I 20 ~ 4s J 2s 

11~2 . 501-1 I 
1 Dev . 9o I 8 l LfO l 18 I ·11 l_uj_4 __ .3._a_J l __ I 
I o 141 I 6 '! 1 o ! 2 8 ! . 2 i 2 o I 15 b. 2 5 

1
!o . 9 51 IH 

lj o 2 2 6 I 14 1 o j 3 6 I . 5 I 2 o Ll_gj1702 . o ol I 
1 

Dev · % I 8 0 l 0 I 2 5 I 8' 6 I 0 I 2 9 l_igj_z_J I I 
! Ollf4 ~I 10 i 30 I . 4 ! 15 15 P.25 ~ . 201- 1! 

0297 5 r;:;-· 28 L3 ~ 5 ti20 o. 92 __J 
Dev . % I 0 I 0 7 I 29 ~-4 _2_LI_ I 

I o 14 8 18 I 1 o 3 8 I . 3 I 2 o I 15 I s s lo s sl=c=J 
o 2 3 8 1 s I 5 I 3 3 . 3 2 o 15 s o a....i.s.i==i=J 

Dev . % I 1s / 67 ! 14 j_o ___ o l__gJ 6 13 l~LJ 
o 14 9 I 3 o I 5 I 7 2 . 6 I 2 o 1 o 13 5 o . 9 51 · I 

I 
I I ! 

0255 35 5 i 65 ~ . 3 30 20 170 1 . 0~ I 

Dev . % 15 l_gj_JJLLEJ~~JJ_uJ I 
01 7 0 ?? I 25 l· Lf6 I . s j 35 · 25 95 1.38! 

0244 35 I 10 48 . 4 I 30 15 so i.ool 

Dev . % j 45 I so 4 I 67 I 15 I 50 6 30 

I 
oJ 7 3 1~'1-l 5 I ~ o I . n I 35 ! 1 s no l-1 -. Lf-51.--:1---11 

. 0 21 7 . 3 5 I 5 I 3 6 . Lf 2 5 I 2 0 112 0 1. Lf -=I 
I Dev . % ~~00I11 j 40 j 33J 29 .9 2 I l 
' 0 218 16 I 10 -, 3 8 I . Lf I 15 I 15 '130 1. 9 d-! 

o 3 4 2 1 o I 5 I 2 8 l~I 5 9 o o . 8 c 
I Dev . % I 4 6 I 6 7 I 3 0 W,Q 10 0 3 6 8 2 I 

0224 ~I 5 32 l . s I~ 15 130 i. 3~----~ 
030Lf 36 l 10 I 42 I . 3 i 25 1 lo 120 i. od I 

1--~--'-~~~---0---~~-'---T---t--t---t---\'~ 

. Dev . % ! 11 167 I 27 91 I 50 I 40 I 8 30 __j 
0232 / 54I15 I 60 l . 3 I s5130175 3 . 1d I 
0329 78 !40 6o l . 3 so l 25 135 2 . 4! 1-=J 

D e v . % 2 0 I 9 1 0 1 2 5 I 6 I 15 2 6 I 2 3 l_j 
I 024s 5 l5: 18 I . 2 

1 

15 1 151 55 o . 5! I I 
o3s9 ] I 5 I 14 . 2 10 ~lLJ:L.So=J 

I Dev . % 3 3 I 0 I 2 5 I 0 ! 4 0 ~J 2 0 I 2 0 l=1__J 
I 0251 I 26 ~! 30 li.o i 35 15 224 i.6d 

o 3 3 3 I 2 2 l 15 2 s -2..5.....l lo !16 5 l,-=1-"-. =-2 o,,,....' - -t---1 

D e v • % I 1 7 I O 1_2_Jl.Q_Q__n_c;&] 3 0 !_;u_l_I 
0267 114 ioj24 .3!20 io!sslo . 7~ I 
0 312. I 12 I 10 18 I . 3 2 0 ·. 5 7 0 0 . 4 sl~ 

Dev . % I 15 o . 29 o I o I 67 6 5Lf I I 
o 2 s 5 1-;-;-11 o 4 8 I . 3 1--;;-1_ 2_ 4 -1 - I 

I I I I 0368 I 26 20 42 I . 4 30 15 140 1.80 

Dev . 9& l_g_j£?_ _ _ll_ 2 9 I 4 0 2 9 LQ_I~ 
0292 22 15 130 . 3 20 5 85 ~ . sol. ! 
0 3 5 6 3 0 15 I 4 0 I . Lf 2 0 i 10 10 5 11 . 2 5 i 

I L?ev . % I 31 I o I 2 9 l 2 9 I o I 6 7 I -z 1 l t; ll I ! 
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DU?LICATE CHECK ANALYSES 

I Anal. if I Cu I Pb I Zn ! Ag ! Ni I c~ Mn ~e(';) Lru:J2.id 
I I ' l ' ! f I I I I ! 0 0 0 G L_g_j_Ll_l__2.2.__\_ • .3Ll.O..J_aj 8 0 !Q • 7 Q, I 

! oooe ! s lu__~j . 2j 1 0 I lo I so

1

lo.2sl !l 
I Dev . 9o ! n ! o l..JJLl-3.0_l_o_l___u_l....J±.5_J.__l!L! __ ! _J 
I o o " 6 I -1 o L2a_J_12_l_J_lis_J_s_J~o . s J l I 

• LL I I I . ~ I I I i I 
0096 I 1. 20 '22 I . 3\ ,__5 I J2 IJJL5._JQ . 80 ' I 

Dev . % l 33 l_o_!_§J)_~-22__j~_rrj_iJ_J_J 
I - - '! I I I I I I ' I ; 

o o 21 Lill.. . 3 s 3 8 . 11 3 s ! 20 119 o 12 . 3 sl __ __J 
0 0 G 5 I 2 G I 2 5 l 4 0 LJ! 3 0 I 2 0 11~2..J.0! I i 

Dev . q:> \ 1 4 j 33 l_ s_ l_u_! 15 l_o_l_3_!~_J_j 
I I I '1 I I I I i I ,. 0 0 S 4 I 2 8 3 S 6 0 . SI 3 5 10 .2 O 0 12 . 6 5: 

0013 I 30 l 2s I sff . . sl LfO 24 210 13 . 2sl ! ·· · ! 
Dev . % j_u_E_j_3_ · ~~!~ 5 l_J:Q_\~_J 
0059 1 10 15 1 16 ·r . 6120 l 10 ~. GsLJ ' 

! I' I I~ 
oo 34 10 1 Q_~ls_J~ 1 r:; r:; ur:; 7n 

Dev . % W_±9_!_ 66_ 1l_lQ_Q_! 29 ! 6 7 , 29 I 7 i I_ 
0 0 7 7 I 12 l 0 I 2 0 I . 3-, l 5 I 8 h n lo . 8 sl I I 
oo 88 I s io I 1s I . 3! 15 is 65 H I I 

Dev . % I 40 I o ~W o I 61 __JLJ__;uj __ l_J 
o o s 1 12 ls 1 lf o I . s ! 3 o s Ji ls Ii. s sl I ! 

I oos1 1 16 1
1

30 ! 42 .Lfl 30 l 1s l1os li. 1 s1' I I 
Dev · % I 2 9 6 7 I 5 ln_j 0 I 7 7 I 9 I 6 . __ ! 
0092 11 l1s l 2s H 's! ls I 1s 110 lo .1 s l ~~ 
0 0 5 0 Lu__Ll..LI 2 6 I . 5 2 5 I 10 I 8 5 I~ 1' It 

Dev . % l 9 I 2 9 l_4_1 5 !2.Q_l_.:±_Q_liLj--1J_! __ ---i 
! o o o 6 s l ls I 2 2 I~ 1 o I s I so !o . 1 ol I i 

0106 I s ! 20 1 24 I . 2! lo i s 10 .0 . 10! !~ 
Dev. % ! 0 ! 29 I 9 I LfO l__Q_~ 13 I 0 I I 'I 

on ls l_JJLI 2 b I J 2 I . 21 is R l~n r:; 11 I 
0 1 15 I 12 10 I 24 I , lf,~1 5 20 i 95 0 . 90 I 

' l I " r ! ! 
Dev . % 18 6 7 L§_z__l__§_z_l_O_~ 5 3 2 2 I __J 

o o 2 1 I 3 o I 3 s 3 s . 1 I 3 s I 2 o 119 o 2 . 3 sl I ! 
0123 I 30 l 30 35 . sl 30 20 200 2 . 50 I 

De v . % l_g _ _J..1.LLJ_I 13 I 15 I 0 5 I 6 ;--. - ·-----. 

oo 54 I 2 s I 35 ! Go C[ii]_lli200 12 . ssi 

o 111 I 2 s I 2 o I s 2 I . 11 2 s I 2 5 2 2 o 2 . 3 5
1 

Dev . % I 11 I~ l t f ! 3 31 3 3 I 8 6 10 I 12 1 I 
I I . I I l . ! 

005 910 1 1s l16 l . 6 20 lo Go o . Gs~ 
I ' I I . ' I 

0193 Ls s I 17 I< . 21 s , 15 I LfS o . so! I 
Dev . 9

6 I 6 7 ~ 0 0 l 6 I 10 0 ~L 2 0 L ... ~1Q....L.2.8..._l_J..5 _ _l_ln l 
I o o 7 7 12 I 1 o I 2 o I . 3j 15 s I so lLs ~-~ 

0136 13 I s 32 I . 2l 2s 10 lls -lo . 9d~ 
Dev . % 8 -l_g l 46 I LfOj 50 I 22 63 I 6 L J_J 

o o s 1 I 12 I ls -I 4 o -I . s-1 3 o I s 11 s ~· I 
o i 1 o 2 2 I 2 s I 4 s I . si 3 s I 2 s 9 s 1 . 3 ~ 

Dev. ~c I s9 I so ! 14 j 46 !~103 19 29 ,l ___ ! ____ --;' 
o o 9 2 i l 1 s l 2 s -I . sl l s I 15 1 o I o . 1 2 

o 15 4 s I 1 o 3 2 I . lfl 15 I 15 I 1 o s o . s 8 

Dev . % 3 2 I tf n 2 5 6 7 I O O I 4 o I l '-l 



-,. 

DUPLICATE CHECK A~ALYSES 

I Anal. fi I C : j_E.Q___! Zn ! Ag I Ni I Co I ;--:n h:.(9<i) ! As I Sb ~ 
' o 1 o s l s ! 1 5 l 2 2 I . 4 I 15 I 5 

1

1115 '~\ ! ! 
,----, I . I 

0 2 0 3 I lf ! 5 l 2 0 I . 3 I 5 ~Ll.Q_ 0 . 7 0 I 
Dev . 

0
a I G 7 k O O l_uJ~~6 .. o..D.J _ _l2_J__7___J_j__J 

0 1 2 8 I 2 6 ! 3 0 l 6 0 I . 9 I Lf 0 I 2 6 h 7 0 '2 . 9 d __ !_J 
0 2 6 3 I 2 Lf l 2 0 ~l.:_Q__j 4 5 ! 2 5 '2 5 0 '2 .2cl __ l. __ I 

1 Dev . 0a ! 8 \ 40 ! 18 I ·11 l__u_J_4_1ia_lu_J_j_j 

I o 1Lf1 ~I 1 o ! 2 s I . 2 i 2 o I 15 '1 2 5 lo . s 51 I I 
o 2 2 6 · I 14 I 1 o I 3 6 l . 5 I 2 o l£.g_JU_Q_h . o ol II 

Dev· ~o 8 O \ O WJ.JtLl_gj..iJ_ig_J_z_J_I~ 
o 14 lf i 5 I 1 o I 3 o I . 4 ' 1 5 I 15 '1 2 5 1 . 2 ol I 1 

o 2 9 7 5 I 1 o 2 8 I . 3 2 o ! s 12 o o . 9 21 I 
Dev . % ( 0 ! 0 7 I 2 9 2 9 6 7 4 2 9 I I 
o 14 8 I 18 I 1 o l 3 8 ! . 3 l 2 o 15 I s 5 lo . 8 5j 1=1 
0 2 3 8 15 I 5 I 3 3 I . 3 I 2 0 I 15 I 8 0 lo , 7 51 I l 

Dev. % l2.§_I 6 7 ! 14 I 0 I 0 LQJ 6 I 13 I I I 
. o 14 9 . 3 o ! 5 7 2 I . 6 . 2 o I 1 o 1 3 5 o . 9 51 I 

02 55 35 I 5 65 ~.3 30 20 170 l . o~ i 
Dev . % 15 i 0 . 10 w~_§]_l~_uj-~ 
n l 7 n ? ? i 2 5 I · 4 6 -I . 8 I 3 5 I 2 5 Wi. 3 81 i I 

I 
0244 135 I 10 48 ! . Lf 30 I 15 I 80 i. ool 

Dev · % I 4 6 I 8 6 4 I 6 7 I 15 I 5 o I 6 . 3 o I I I 

I 
QJ n I 361' -n j~l~l--;J~~~-il 

. 0 21 7 I 3 5 .. 5 3 6 I . Lf I 2 5 I 2 0 !~i. 4 d I . I 
I Dev . % L_]_Joo I 11 I 40 I 33 I 29 l~~~l 

0218 16 1~r~1~i~i~113011.:_LcL____D 
0342 10 I 5 I 2s . 2 I 15 I 51~_J~ 

Dev. 95 ~1 67 I 3o ! 67 l 0 100 3-6[_~2] I I 

0224 1 lfo 5 32 I . 8 15 15 130 Ii. 3~--1 
0304 ~I 10 l 4 2 I . 3 25 I 10 120 l.OC 

. Dev · % I 11 I 67 I 27 l2U 50 1__2Q__ 8 30 l_j__J 
I 0 2 3 2 I 6 Lf I 15 I 6 0 Ii. 3 1851 3 0 1 7 5 13 . 1 ( . I 

0329 7 8 40 6o l. 3 . 8ol25135.2 .4 ! ._j 
Dev . % 2 0 I 9 1 I 0 12 5 I 6 I 15 2 6 I 2 3 l_j 

0248 5 5 I 18 I . 2 15j 15 55 ~ : I 
03 89 ] 5 14 . 2 I 10 I 5 l t 5 0 ~ I 

Dev . % 3 3 I 0 --1._LI 0 I 4 0 1 0 0 2 0 I 2 0 I 
02 51 I 26 I 130 Loi 35 15 2 24 'i.6~ I 

I 0333 I 22 28 ::i I 2.s I 10 '165 i.2c I 
De v . % I 1 7 0 _Ll 0 8 !~l~,---:.;..3 ,.__2 -'----'--.....,, 

0 2 6 7 I 1 Lf 1 0 2 4 l . 3 I 2 0 I 1 0 ! 8 5 I 0 . 7 -~ I I 
I I. I I~ I 0 312 I 12 f 10 18 I . 3 20 H 70 0 . 45, --1 

I Dev . % i 15 I 0 . 2 9 0 0 I 6 7 I 6 J 5 4 J I , 
028s 26 !1 0 48 . 3 I 20 20 ~1 . ssl~ll 
0 368 26 20 14 2 . 4 30 15 140 1 . 80~ 

Dev . 9
6 I O 6 7 J_L 2 9 4 0 2 9 0 i 15 I 

o 2 9 2 2 2 15 3 o . 3 I 2 o 5 8 s lo . s o 
o 3 5 6 3 o 15 4 o . 4 r;;-i 1 o no s Ii. 2 5 

o I 2s I 29 ! o I 67 I ?1 I 44 I l D.'Bv . 9; I 31 
' 



DUPLICATE CHECK ANALYSES 

___ ~n2l. !/ I Cu ! ?b !~l Ag ! Xi i Co J Mn !rec00) l~!_&_j_ 
ff I 0 ~-lO s I 10 LLillJ . 3 ! 1 s i 10 I 8 s b . G s l__j__J 
I j 0422 l1s !Jo !lfO W1s ! 10 I 80 b.ssi ! I 

.::t 

I I I I ' l I I I I I 
I Dev. 9s I L~O [143 I 39 0 ! 0 ! 0 I 6 13 I I 
~lf I 60 I 40 (;1~~!~210 !2. sd l_j 

0431 1 s2 ~[JisJ.2 ! 7o ! 35 boo ud~ 
Dev . % .~l~IJ:2._l~_l2_l~_!Q_-2§._j __ I~ 

o 318 i s I s I 1 Lr I . 2 -! is I s 3 s !o . 3 8l_J 1 

I OLf47 'I 10 I 1s I 28 k. 2 I 10 . in f)S In f)~! II 
~v · % I 67 ~00 167 I 0 ! 40 ! 67 1 60 37 I ! -1----:-1 __ __;;_.:___i .-----. 

o 3 2 8 i 2 4 ! 1 s 3 2 1 • 2 1_iU i o 1 o o Ii. l S I I 
0462 i-;-;-l 10 47 . 4 I Jo is iso IJ . s o i 

I Dev . 96 I 9 I 40 38 ! 6 7 ~~_.:±_Q_-1_§_! I J 
I 0 3 3 8 1 5 ! 2 0 6 s I . 4 I Lf 0 1' ? Q tl9 0 

111_._LS_lll 
o 4 7 7 2 G I 1 s I g 8 l . 6 j L1 o . 2 s lz 3 s 2 . 4 sn--1 

Dev. 9
6 S 4 I 2 9 ~I Lf 0 I 0 I 2 2 I 21 I 3 3 I I I 

om 9 I 2s J 50 I . 4 ~,~;-:-;-;;1 J j 

0484 ~lo 164 I ~3 J~ ls 1uoji. sol 1 1 

Dev . % ~ 0 3 ,_!£_,_ 6 l_1.Li-12_l=oQ]_JJj1.§_, l_J 
o 3 8 6 I 2 5 I J 5 G..zJ _c; I :i n -I l _c; 

1
1 :i c; 1 n q ~J I 

0418 l 3s l1 s l4 8 1.s 301101101 . JJ I 
Dev . % I 3 3 I 0 I 2 6 I 0 I 0 I Lf 0 2 0 I Lf 0 ! ! I 

03 99 5l> l~~,~--;;]170 !2.3cl I I 
o 4 g s s s I 2 s · 9 2 Ii. o 1 6 o I 3 s I 2 2 s I' 2 . 6 ~ 1 · ! 

_L Dev. % 7 !--2.§__2_Ui_J_li_I ss 12§__1._Q_j-. __ I 
0417 12 I s I 271

1

. 3 i isn 7 s lo . 8d l ! 
o s 9 9 1 s I 3 o 3 lf j . 3 I 2 s I 2 s I s o o . 6 '==1 

Dev . % I 22 ~43123 I o l sol133 I 4 0 34! I 
0 lf 3 6 I~ 3 0 I 4 6 I . 4 I 3 0 1--;-i---;;-ii . s E I 
os

54 
40 ~I 6S I . 3 I 60 i 2S 140 2 . lE I ~ 

D~y . % . 42 l 29 I 34 liLI 67 j 0 I SS 32 ~ 
0443 I s l sl26i . 2 15 lsl7oo . 8d I I 
os10 I 6 I 2s 32 . 3 3s G_gj13 0 !1 . 2d I 1 

De v. % ' 29 lu_ln_l 4n l Rn ?Q I r;n -1l£l_LJ I 
n u c; ? , l 8 I 3 s l 4 R 7 ! l s l _c; 7 s 11 :i -~ ii 

I I I . 
OS78 22 i 30 lf Q I .4 l 30 3S 8 0 0 . 62 I 

Dev . % I 20 ~~l--22_ 67 33 6 74 1 I 
0Lf67 4 I 5 22 I . 2 l 10 s 40 ~--i-, -

LI) 

0511 I 4 I 1s · 21 l____-_1__J ls ls i+s o . ttd I 

I Dev . % lo~oo I 20 l;i 40 100 11 7 i 

0474 s I s 1_u__r.;-110 lS I~ 
0597 I 8 I 20 I 20 I . 3 WO l 20 I 

. I 1'----1. 
Dev . % 1~2 0 ~~' 29 I I l. 

oi+s8 6 s ~ 20 I 15 65 o . 8~ 
0 5 8 8 l 10 I 2 5 3 2 I -. 3 1-::i-.- . l 

Dev. % i SO I 2 9 L:- 0 I 3 3 S 0 4 2 7 G I 
04 96 j 10 io 1221-. 3- l 10 lo 30 lo . 4 

oso2 )20/2s118 . 3 L1._gj 20 30 o . 3 
;------1 J • -f 

Dev. % I 67 1 86 20 0 I 67 67 0 18 
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DCPLICATE CGEC~ ANALYSES 

I . l - ! ! · 1 • I l I I 
/..:-:21 . f.! I Cc.: . ?o I Zn 1~. Ni l~! Kn ,28(%), As ~ 

i o so s ; 2 3 l 3 o I s 4 l . 3 ! 4 o I 2 s 114 o b_ . 9 21 I 
1 I I I I I i I I 
1 c G l. s I 2 2 : 2 5 tJLQ_. . 8. lf o 3 o ~l. 9 o· , 
l Dev . 90 l LL I 15 I 5 I 9 1 l O l_lij_o_I 1 I I I 

I I I I I ' I . ,-----i-,--i 
~513 I 20 : 30 LlB ' 3, 30 I 25 . 65 ,, 10: - 1---1 
~-JH2 6 s I 3 _8 I ? 0 I 3 8 . I . 41 lf 0 l~l.O_Llis_\_l__j 
I Dev . 9o 1---22__!_~.Q_J_o_!-1_9_1~ 5 o 4 7 l~j_j I 
! 0 5 4 0 I 2 5 \ 3 0 I 3 6 I • Li ' I ~_J==1 
[ 0627 I 32 f 45 j ,±Q I L 4155 I 45 hJ1LJ~ I : 

Dev · 90 l_fl_13._Q_I 11 k 11 \__uj 5 7 l~\-2.Q_\ I 
o 5 so ! 3 2 I 4 o 9 8 . 5 3 5 17ol~i. 3 5 I 

! 0 6 9 4 ~I 2 0 I 4 8 I • 2 ! 2 5 1 10 ~ 10 4 . 2 41~ I 
l Dev . 96 I 5 ! 6 7 I 6 9 I 8 6 I 3 3 ~ 8 7 I 9 l__J I 

3 o 3 4 I . 3 3 o 2 s h 3 s .ll . ci o ! I~ 0569 25 

0607 25 

Dev. % 0 

I 
0575 !25 

0 612 24 

I 3 o 3 o . 8 i s ? s 11 n s i n o l_____l__J 
j 0 13 91 I 15 0 l 25 11 n~, 

I I I I I :----,---. 
30 j 31.f . Lf . 30 15 R5 6 . 651 I 

Dev. % I lf ·-----':-_ o ___ 6 _ .. __ 2 9_l_g__o_ .J.LJ_J I I 
0586 40 l 4o 17 2 . 4 50 30 165 1.851 

f--=0~7~5~5 --1-~8-+-'1~0-;l __ 7'-;-l-0-.2~1~0~l___;5'-f=1~15=--=·o~.~3~ol---{L_j 
Dev . 90 !-Wi-Lo_i 15 I O ! Lt() !100 141 1 5 I ! 

Ofl.;7 I 12 10 l 25 s ?O 10 uo o 4S ==l 
,__.0~7~6~9~,,~ l~0__,__2~0~1~s'-+-~.~4!,~1~s.__.__1__,_o_i+~n-----n~~1~~~· I 

Dev · 9
6 t 18 67 50 Ll1._li.L 0 0 33 I l 

nr;?s l 12 ~L_JJ 20 20 45 o . 5 

0736 21 1 20 ! 20 l . 2 15 JS 40 ~ O 7 d 
-"-r~~-~----; 

Dev. % 55 ln_Luj 40 29 I 29 I 12 4 4 I_ 
0 h 1 h I s s I ·1 Li I ?I l s I l s I 1 n n ~ c; 

0113 6 10 10 . 2! 15 15 20 o 3c; 

Dev . % 15 I 6 7 I 3 3 I · 0 I 0 I 0 4 0 0 LJ__J 
0550 f~lXli.LI< . 2

1 
i5 lo 1110 o. Lf~ 

0722 ~[J:Q:] 18 I . 2 10 15 95 0 . SS 
Dev · % 4n 6 7 I 3 3 l_o_l_ijJl.J __ !±_Q._L_l_S_ -2JLl_ I I 
o 6 6 9 I 2 o I 3 o I 3 o I . t1I 2 5 l 1 s l 1 o s j o . '/ d 1---=i 
0 7 lf 7 l 8 I 3 I r I 2 Q j ] 5 ! 7 5 . Q 7 d . I I 

Dev. % ~L2._~!B_l_o j 33 l_l_DI_ ! 
0676 3 io I 20 . 2 10 15 j~~-_j 
07 85 6 15 I 20 . 2! 15 10 20 0 . 2d · 

Dev . % L§2J2g __ j_ o_I o lf o I Lf o 1_ 0 _ _lli I I 
o 6 9 7 i 2 I 1 o I 3 8 I . 41 2 5 I 2 5 13 5 1 . 3 

0 7 7 3 Lli_I 2 0 I 3 8 I . i+I 2 5 I 15 1 8 5 1. 4 I 
Dev. % 40 6 7 

1 

0 j 0 , 0 50 31 3 . 
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DUPLICAT~ CHECK ANALYSES 

l I ! I j l . . l I L ,~, I . I 
l /Lal. ;!fo I Cu i__f_2_J_~~J__&L!~I~ Mn ;~~--~-_! 

I o 7 o 3 I 12 I 2 o I 2 4 I . 41 2 o I l s I s I ! !_J 

l ' I I I I I ! I I 
0839 ! 12 ! lS ~· . 3! 20 1 0 6 S ; 

I D ·2 V . ';s LJLI 29 I 40 r-;q : ~ 1 I l..__8,__l___l_J 
I I I t i I I I 't±j i 0 7 2 3 ' l s I 1 0 l 2 6 LL! ·, . l 

os1·1 !12 i1 I I ! !_ 
Dev . 96 I 2 2 ! O I 1 tt I · lf O I O I O · S I l I _J .- .-----i-.....l.5_)_1_5_Jc___; I 

I 0 7 3 3 . I 2 7 l 2 0 ! 3 6 I ' 8 ! 2 s l__i_Jli_S_ --l 
. 0 8 2 4 I 2 0 ls I 6 I __i_Jl..3_5_Jil...__9._B.,1 _ ____, _ __,I 
I Dev . % 130 I 29 I 21t 29 j 33 I 0 I 14 I 27 I • 
~1-;:;;-r;;-11 s . 4 -;;;-1--;-l~l;·-:~1 !I 
~ 8. 1 I ~ 
I Dev . % ,SS i67 l 11 I1 00 1tf O1 22 . 4 ~II 

07S4 j 1s j 30 I 8s . si30125ill!i . so i I 
0812 112 10 ls8 . 312s 20 i?n h qf:;I i 

Dev . % 22 l 100! 22 67 I 1 s _liz.J 4 l so I 
0767 8: 15 I 13 . 311s 15 55 b . 56 I 
o 8 7 7 s 5 2 4 . ~I 2 o ~ 5 o o . s 81 I 

Dev . % 29 !1oolso l_ul29! 0!10 4 1 ~ 
I 0778 l 1s is ls 8 I . s!1n rn hn tl 7r:., i 

0805 ~ 10 5'2 . 4 25 5 55 b . 35 1' 

Dev . % !s7 40 l1i_j 22 186 67 9 I 73 j i'~ 
0783 ls l2s lTI.J . 2!10!10 7sb.72! _ 

0888 !14 15 170 I . Lfl3o lo 80 ~~, 
Dev . % lz_j 5 o I o ! 6 7 I 1 o o o 6 _ __ 5 T----1 1 

0807 ! 5 I 5 I 1s H~ s I 20 Gl j 
0 9 9 6 I 6 10 15 I . 21 5 I 5 3 0 . 2 2 ~ 

Dev . % 15 6 7 i 15 I 6 7 ! 10 ol o l~....lQ__ __ l_j 
0815 

1
12 10 170 . s l 5i~ssb.2 8~ 

I 0 9 58 12 3o !40 . 4~ lo so 6.23 

I Dev · % O 10 o I s 5 2 2 6 7 ! 6 7 9 2 o · 
0835 I 6 5 l1F; ?! is ?s ?n h ?8 

0909 !10 lo sl . 3110 15 300.32 : I 
Dev . % 8 6 l£1-Lfil_l_!±.Q .. J ... ~~ 4 n l 3 ' Ii 

1 
0 843 136 120 36 I . 6 30 

1 

lS 7n :n Rn 

o 9 3 i 4 2 3 o 3 o I . lf 2 5 2 o 1 4 o 11 . 2 3 

. Dev . % ~I lf O 18 4 O I 15 2 9 6 7 4 2 _I 
I 0 855 l s2 30 'ss 1.8 45 35 i10 3 . oo I 

0942170155 72 i.0!35 351756 . os i 
Dev. go j 12 59 .~-2.?J 25 0 46 I 68 _J 
o 8 s 3 16 I 15 I 3 o I . 2 l 1 5 I 2 o II s s i;d: 6 s _J_J 

I 
09 7 5 ~! 2s lnJ . sli.J s i 15 lo asl-l-J 

D2v . % I 3 2 l_ll_Q_J_l.5_Ju1_0__ l__Jl.2.D..J ? l__J__J 

· 1 0 886 1 34 110 140 i~ 2s 151145 i I 

0 915 ls4 l lt5 144 . si30 3 25s I I· 
Dev . % 45 i 1-;-;-.l:.Q_LJ]_ 15 . 6 7 ~. 39 I !-
0899 l 1s 5 32 . s l2ol 1s1000 . 10

1 

0969 --;;;--- 2s 28 . 8 120 I is b1+s JI 
I 

l 

Dev . % 22 133 13 4 6 l 0 0 37 
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DUP LICATL CHEC K ANALYS ES 

l A:tcl. I,! l Cti r Pb ~l Ag ! Ni l Co I Mn l?e(%) l As 1~· 
; o9os J__'.£Llli_! 92 I~ 35 I 35 l~~I I I 
I 1 0 8 Lf • 3 Lf i 4 5 9 2 ~ . 0 ! 2 5 l 2 0 i~·~- I I I 

l I I I I ! I I ·1 f 
Dev . 9s L21 _ _;-1.2_j_0_2.Q_\_J_J_J_2_L-1JL Lf o ~ 

I I I I f I I ., I I 

G 9 3 0 2 2 I 3 $ l 2 8 . 5 I 2 0 I 3 0 1] lt,Cj 1 . ..9..51 __ 1 I 
I 1o 4 2 l~L~J_3_sJ . 4 I is I 2 o ~ 3 s ~ . s oj I I 

Dev · % l 2 0 _I 3 3 !_n_J..iLJ 2 9 I 1~ 0 l 7 1_2L_J __ I 

I ~~~~ ~~ o ~ 6 5 ~05 U I ~~ l~~Ji~~ I~:~~ I 1

1

. 

! Dev . %! 0~171 6 3jl2!~ol110!13\ I 
I 09 41 I 32 l 3 5 1-;;--1~1-;;--;-;-·m·;:-;-d-ll 

10 6 5 2 8 3 5 7 0 I • 7 I 1 5 1 5 3 5 0 11 3 . I I 
I 

I I : 

De v . % j 1 3 l 0 0 I 15 I 6 7 I 6 7 2 2 6 3 ! 1 l 
o s 6 4 2 o 3 o I 2 3 ~-;:-;;-1---;:;l--;;-1~1 ! 

l
l I I l ' 

1057 24 20 27 . 6/ 5jlO 450 . 3 I I 
Dev. % 15 I LfQ ! 16 I 67 I 67 I 0 11 . 65 ! I I 

0979 140 135 48 .Lt I 20 ·,~ 95 0.9d~ 
1 o 3 7 3 2 I 2 5 4 2 I . s ·1 1 o 1 o I s s o . 7 cl I I 

Dev. % I 22 33 I 13 1 6 7 I 671 40 I 11 141 I ! 
09 9 0 I 1 s I 15 16 ! . 2 I 10 ~-;;-!~I l 
1079 10 I 5 j 16 . 4 ! 10 10 45 0: 3~ I ! 

Dev. % 57 ~oo ~l~_o I 67 j~l~l_: __ I 
0998 I 14 15 ! 15 Li_l 1s l~· 35 lo . 3~ -l ! 
1099 I s lo 16 ~~ 51 30 o . 2~ 1'. I 

Dev; % I 55 -~j_6 1~~!120 [jiJ~---! 
10 1 8 I 1 3 l 1 0 I 3 0 I . 3 ! 1 5 !~ 10 0 I 0 . 6 ~ I i 

1113 s 20 I 25 . 7 I 15 15 80 ~:-~__, 
Dev . 9& ~l_§]_Ll2_-1...Q_L_gj 10 0 2 2 I 3 0 I j I 

l n ~ 7 h li..oJ_i_s_I 4 I i:; I .r:; :i.r:; In ? 

11 2 5 8 ,-1~T1-6: . 4 i 5 I 2 0 3 0 0 . 3 d 
Dev · % I 2 9 j 0 I 6 I 0 l__g_l 12 0 I 15 3 6 I 

I 11 I' I g 111 
Dev. % _j I I I l_J _ I 

I H l I I 
l I . 

f---De-v.--% I I I I I R 
I I I I I I _ · I I I I I 

Dev. % l i ~1-iJ~~-l__-=:_j---1 
____ . c+--tj-·1 I I I I 1! 

Dev• % lm L I I I I l __ I I 

......___..=FH I H LLB 
I Dev. 90 LI I I l I l 

I -, 
I I 

I I I I I I 

L l I I l I 

I Dev. % I I I l I 
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REPEATABILITY TESTS 

Cu I Pb ! Zn 'Ag !Ni 
I 

Fe(%). Loe . J! Co I 1-'in As ;r 

I 
140001 so so 74 b. . O so 20 160 3 . 2 ~ 

03 9S 36 If S I 6 2 . s 60 l~ 0 28S 2 .4 2 I 
I 

071S 30 30 l. 2S 11 ~n 1 n l n t; 0 . 7E . 
1 . 3~ 0718 4S 30 1 7S . s l~ 0 20 180 

! 
0716 13 20 3S . 3 lS l S 8S 0 . 8 l 

n7?n l s ? r:: ?R . 4 2S 10 q::; n q I 

072 1 26 30 36 . 4 30 10 1f1n n i? ? s 
072S 26 2S 27 . s 30 10 l SO 1. 2 s 

073 9 lS 20 I 34 I . 6 20 10 8S 0 . 8S 

0793 lS 20 40 .6 2S 10 70 0 . 8Y 

0767 7 10 18 . 4 17 lS S 2 0 . 5 7 

077 0 12 I 2 o I 16 . 4 I 20 lE . 7S 0 . 63 

0 77 8 12 12 60 • t.;. 17 7 57 o . ss 

0780 14 20 32 . 6 20 10 I 60 0 . 82 

.1 

079 9 24 I 30 18 . 3 2S lS 145 1. 3 5 

08 10 34 20 28 . 6 35 15 95 1. 6 s 

0873 6 s 2S . 3 10 10 25 0 . 20 

08 7 6 s s 23 . 2 10 5 20 0 .1 6 

0911 10 10 s . 2 s s 20 0 . 24 

0 9 1 2 10 10 6 . 2 s 10 20 0 . 22 

0918 38 3S 36 • Lf 2S 2S 3S 1. 98 

0923 36 4S 45 . 6 20 20 110 1. OS 

[ N. B.] Each pair of samples were taken at 
approximately the same locat ion at 
a distance of 10 to 100 feet apart . . 

Sb I 
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I NFORMATION PERTAINING TO 

ACCOMPANYING MAPS 

i . Lis t of Maps 

i i. Index Map 

iii. Legends for Geological Maps 



LI ST OF MAPS 

I . YELLO WKNI FE AREA 

MAP Yl Sample Location Map Parts o f 85-J-8 & 9 

Y2 Geolog ical Map 85-J-9 

Y3 Geological Map 85-J-8 

II. IND IN LAKE AREA 

MAP lLl Sample Location Map 86 - B-6 

1L2 Sample Location Map 86-B - 3 

1L3 Sample Location Map 85 - 0-14 

1L4 Ge ological Map 86 -B-6 

lLS Geological Map 86-B-3 

1L6 Geolog ical Map 85-0-14 

III. CAME RON RI VER-BEAULIEU RIVER AREA 

MAP CBl Sample Location & Parts of 85-P-l, 2 ' 7 & 8 
Geological· Map 

CB2 Sample Location & Parts of 85 -I- 9 & 16 
Geological Map 

CB3 Sample Locat ion & 85 - I-10 
Geo log i cal Map 

CB4 Sample Location & Parts of 85-I-ll & 14 
Geological Map 

CBS Sample Location & Parts of 85-I-15 
Ge ological Map 
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LEGEND MAP Y2 

NTS 85-J~ 9 

171 
iO '( I Diabase, gabbro; iOa, olivine-rich gabbro 

l/ 

I I 

I ! 9 
Prosperous g ranite and pegmatite. A, with 
abundant biotite schist(6) I ' 

I 

IEJ C1·an odiorite , granite, o nd a llie d rocks; Ba, biotite 
gra nodiorite, etc. ; Sb, hornblende granodio rite, 
etc. (A, with b io tit_e schist inclusions, B , with 
hornblende schist inclus ions) 

.._ __ ·_; __ J Altered gabbro and diorite 

DIVISION C 

EJ 

5 , g reywacke, s late; minor quartz-mica schist and 
·phyllite 
6, nodular quartz-mica schis t a nd hornfels, mainly 
derived fro m 5. (C, chiastolite-bearing, D,cordie rite-
bear ing; E, sillimanite- bearing; G, garnet-bearicig; 
S, staurolite-bearing) 

D I VISION B 

A rg illite , siliceous argillitf! , g rit, greywacke. 
(C, chiastolite-bearing) 

Trachyte, dacite, r hyolite; b r eccia ; ·1gglomer a t e , tuff; 
derived arkose a nd volcanic conglomerate ; quartz 
porphyry, fe ldspar porphyry, in part part intrusive. 
(G, garnet-bearing) 

EJ Con g lomera te, a r l<osic quartzite 

DIVISION A 

Andesite , basalt, dacite, rhyo lite ; p o rphyry ; gabbro, 
diorite;1a,mainly acid lavas;lb , mainly altered basic 
intrus ive rocks (may include some 7) 

Dr ire- cove red area ( on(y the la r ger areas are shown) . . . . .... , .. :').:;.,,;,;,:,:,'.::'·.::': 

Vein (exposed, located by drilling). . . ... . . . . , . . . . ..... . .... . ... .... . . - ,: .. 

Flow contact (comm o n ly m a rked by che rt, turr, or breccia ... . .. ~ 

· Fault(derined, infe rre d) .. .. . . ,, ... . ....... . . . .... ... ... ..... .. . . · ... , . rvvvv rv'rv 

G lacial striae . ...... . . ....... ... . . ... , ... . . . . .. . . . . :.' .. .. , . . . ........ , ........ .. / 

Bedding . .. ... . .. . ... .. . . ..... ..... . .. .. ... .. . .. . . . .... .. '..:: . . ...... . .. ~ 
Bedding (inclined, overtur,ned, horizonta l, dip unknown) .......... //+/ 
Bedding ( inclin.:d,vertical) upper side of bed unknown .......... .... :./,)( 

MINERAL OCCURRENCES 

Gold . ........ .. : .... ..... . Au 

Lead ... . ........ ........ ... Pb 

Zinc . ... ... .. . . . . . .. ... . ... Zn. 

Molyb.denu m ..... . . . ". . ... Mo 

Tungsten . .. ........ .. . .. . . W 

Tin ... . .. .. , , .. . ... . ..... . . . S n 

Nickel ... . . . ........ . ... ... Ni 

Chrom iu m . ............... Cr 

V.."l n adium-_ . ... .... . . . . .... . V 

Lithium ...... . . ... . . . . .. . . Li 

Tanta lum-columbium . . . Ta 

Beryllium .... , . ..... .. .... Be · 

Silver : .. . . . ....... >·· .... Ag 

Coppt1r .. ... . ... ......... . Cu 

R oad .. .... .. . .... . .. . ...... . .................. .. .. . .. ....... .. . . ...... , .. ___ _ 

Winter tractor road . . . .. .. ... .. .... . ............ . .. .. .. . . .. ......... -.: - - _ 

Trail or porta ge . .... .. .. ... . .. . .... . .......... . ... . ...... . ._ . . ......... ------_-.: 

B uilding ........... . ......... ..... . ... .. .... ........ ... . . ... .. ......... . . ' .'.'. ..... • 

Share .... . . . . . . . ... . ..... . ...... .. . . ....... . .. .. .. ... ... . ... . ...... . .............. " 

Power tra n&mio sion line ., . ........ ... .... . . . ... , ...... ,., ...... . .. , . . ~~ 

Stream ( po~ition approximate) ...... . , . . , .... . , .. . . . ,,., .. , . . ,., ... ....- - _ _..., 

Fall and r a p id .. .. ... . ....... ... . .. . . . . ........... . . ... , .,., , . , .! ...• , .. , -t--fl-
/·vfa r sh .. ..... . , .. .. . .. .. . .... .. ... . .... . ..... , .. . '.., .. . . , . . i':~..:. ... ;~:i 
H<11ght in (,>e c nbo v <1 rneun uen -lc1val b a &ed o n dacum 

. .. .. . ' . . ....... . ' .... ' 1'1 ''1' 

J 

(\.. 

:::i 
0 
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w 
lL z 
~( 
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; LEGEND MAP Y3 

NTS 8S-J-8 

- . -~···--·-- ______ .,..._., ..... : .... ~~ ·.-..- ---~ ~ .. --·-·------- ... .. ~ -, 
< 
'{ 

UQ'. 
0~1 ( 
N~ r-c-~- "'' o - I .. 
CL 0 J Lfl 9 \. Diabase,, gabbro 
I, 1 II)-<\ • \ 
. u ct I 
f-' 
Q ll.. I 
~ I 

u.. ~ I 

.2: 0 Granite,pegmatite 

I 
I 
I 

1

1 I 7a, biotite granodiorite, granite, and 

1 
j 7a 7 b allied rocks; 7b, hornblende granodiorite,' 

I 
,
1 
__ _,_ _ __..J g ranite, and allied rocks; (A, with biotite 

I 

- schist inclusions; B, with hornblende 
schist inclusions) 

I !D c: I . 
~~1 

Greywacke, slate; mirior quartz-mica 
schist and phyllite EB 6a, nodular qua rtz-mica 

6a 6b . schist a0d hornfels; 6b, 
mixed rocks; mainly 
derived from 5. (G, ga rnet
bearing; s, staurolite-

""'- '{ . : bearing; C, chiastolite-

''' OJ .--~ ~ !,J\ j 4 Conglomerate, 'arl.:ose, quartzite, argillite; 
U G: I I . minor acid lavas an.d pyroclastic rocks 

bea.ring) . . . · . 

~; I -.. - .. 
.J . 
Q: . . 

~ i~-:.13 ; ·- I 
I 

Altered gabbro and diorite, in part younger 
than 5 (only the larger bodies mapped) 

la, mainly a ndesite, basalt, dacite; 
lb, mainly dacite, rhyolite ; l e, chert, 
turr, agglomerate. fvlinor amounts 
o r la, lb, and le interbedded w'ith 
4 and 5 

~[' ... · 2 . .' . Diorite, quartz diorite; L___j derived from l a 

1-'l~ Gold-bearing quartz vein 

.· 
.1 .. 

····· ······· ·· 
Dr-ire-cove red area. , .... , ... ,,: .. ~,,, .. ,, .. . ...... . .... , . . . ... ~·:)/:.:\/:\\ 
Flow contact . . ..... .' ... ... ... .' .... ........ : ........ .. · ..... . ;,.: ... ----

Fault . ..... . ....................... . : ........ ..... :. · ...•. ..... .. .. . ... ~~ 

Glacia l stria: .. . .. .... . .. . . ..... .. · .. . , ....... ....... . . .. ' . ... , : . , ....... _g" 
Bedding ............ .. .. ............ ... · ... . ... ... ... . ... .. ... : • ..... ~ 
Bedding (inclined , vertic~1/, overturned'. dip unknown) ....... ///""/. 

Bedding (directio n of dip known, upper s ide .or bed , . 
unknown) .............. ., ............ , .... . ....... .. ........... : ...... . ... /. 

Note:- b edding symbols within areas of 2 and 7 indicate strike 
and dip of inclusions or of gneissic structures, 

Road and buildings . . . .' ......... .' ... . , ......•...... .. , ..•. . . , •.. --,,.-..-..,~ 
Winter tra ctor road , ...... ,., ........ , .. ... ........... , . , ', .. . ~ .. ----

Trail or portage ....... '. ............ .. .. . ........ · .. ·: .. '." ... , .. . --------

Post Office .. .... . ........ . . ." . ........... ;.,. .... : , ".., , , .. , , . .. , , ...•......... i 

Power transmission line .. : .... ,,,,.:·, ..... ,,,, . .. ... ,,,,,··· · ·----

Reserve boundary ........ .. ...... ,.; .... .' . .,, . . , ...... . , . .•• , .. ,·---:----

Stream (position approximate) ........ .. .... : .. ..... ... .. . .... ----

Rapid .. . ":' .. ............... . ................ .... ............ . . . ... . , . R. 

Marsh .. .. . . ... .....•...... ~ ...... . .... .. .. ...... . ... .. .. · .. · .. .. .' ... ~=d;:;;.:-;.;;;: 

Reer: .. . · . . .... . · .. ...... ... · ·. · · · · · · · · · • · · · · · · · · · · · · · · · ·' · · · · · · · · · · · · · · · ' ·' · · · + 

' H eigh t in feet above Mean s ea-level, based o n datum of ; . I 

495 feet, Grea t Slave Lake .. , ...... , .... , ..... .. ... ,, ••• ·,;,,, •. " .. , ... 683 

Coo lo r;y ti,Y ,..\, ,v, J ol/ir ,r.,., 1937. 19:J8. and /:J:J9. 
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LEGEND MAP 1L4 

NTS 85 - B-6 

·2 (i[2EJ, 
2) i .)9 

~1 
Cabbr o 1 q u a r tz gabbro; in part d iabasic 

o . 

~11,0 
I L_JL8 I 
I 
I~ 
!Ld 
I 
I 
I 
I 
I 
I 
I 
I I 
I 
I 

5 

lrn 

Oua r tz- a lbite roc k 

7. Granodio r ite, quartz dior·ite, granite ; 7 a , biotite, b iot ite -
muscovite, and muscov ite granite; pegmatite; 7b ,pegmatitic 
uranite, pegrnatite, m inor granite; 7c, rnixed granitir:: rock 
(wit/J up to 50 percent inclusions of o lder r ocks); 7d , d io r itic 
rocks 
7 A . G ranite, g ranodio rite , w ith po rphyritic r hyolite 
( mqy be older than 7 ) 

tvlixed r ocks : iri)ect io n g n e isses ( migmat ites) , paragn eisses, 
schists (wit h m o r e tha n 50 per cen t o f intruded roc ks); 
d e rive d f ro m a nd g r a ding into 4, 7, and 7a 

Ga bbro, diorite, q u a rtz g ab1;>ro, quartz diorite 

YELLOWKNI F E GROUP (1-4) 

4. N odu la r fe ldspar-quart z -biotite schist a n d paragneiss; 
minor h ornrels;derived fro m 3 ( A, a n dalu s ite-bea ring; 
C , co r dio rite -bearing ; G, garn et -bearing; Si, s illin1 a n ite
b earing ); 4 a, with muc h p e gma tit e a nd g r a nite m esses 

4A. Feld spa r-qua rtz-biotite schis t a n d parag neiss , in 
part nodula r {may be po s t-Ye llowknife) 

~10 0 
~ 

<( I 2 

Greywacke , a r g illit e , p hyllite , s late, q uartz -mic a s chis t; 
minor a r·kose , q u a r t zite, and graphit e schis t 

Por·phyritic (quartz and/or feldspar) r hyolit e ; in part 
intr us ive; minor r hyolite, dacite1 t u((, a n d breccia ; 
2a, r·hyolite, r hyolite breccia, turr, agglo m erate; minor 
p o rphyrit ic rhyolite ; 2b, ca r bonatized 1-hyolite·, p o r phyritic 
r hyolite, and rhy olite breccia I 

I 

LG 
Basa lt,andesite , dacite ; m inor rhyolite, turr, agglomer a te, 
v o lcanic breccia , nnd spherulit ic , amygda loidal, and 
po r·phyritic andesite ; u n d i ffere n tiated b as ic int r usion s _; 

l a, carbonat ized basa lt ,a n desite, d-3cit e; c hlorite 
carbonata r o ck; minor r hyolite , tu((, a n d p orp1',yrit ic 
rhyolite ; 1 b, horn b le n de sch ists, q u a rtz-h o rnblen d e
(eldspa r gneisse s , amphiboiit e; derive d from I; 

un d iffe r e n t ia ted basic intrµsions; 1 c, a ndesite .. b r eccia , . 
agglomera t e 

NOTE: The age r e lation s o f 7 and 8 t o each o the r, or 8 to 7A, 
of 5 and 8 to 4 A, and or 5 to 3 e r;d 4 ere uncertain. 

lsograd line o r rn etamor phisrn .. . . . . . . ... . . . . ... . .. . .. . ..... . ..... --·- · - . ....-
Beddin g ( incfmed, vert.icol , overturned} . . .' ... . . .. .. ..... . . . . .. .. . .... .. . • , . . /// 

Beddin g ( direc t ion or d ip known , upper 6ide or bed unknown ) .. ..• ... . . •• .... . . .. .. . / 

Bedd;ng (upper side or bed fnces B!j indicated, dir·ect.ion ofd1p u nkno wn) .... . • .. . . .. . / 

Schis to s ;cy, r o!t'ation (inclined. Vt- r cicFJf ,dip u nknown) .... . . .. . . .. . . . .. •... / // 

. !vhn o r ( o ld ( p f' obabfy d r og-rold Indica tin g d irect. ion and nngftr o f p lung e) ... • .... .. Bo / 

F::JLJ/t .... ... ... ... .. ... ' .... . .. ... . . .. . ... . .... I • •• • • • • •••• • •••• ••• • • ~rJV"J --

Anticline ......... . . . ..... ...... . .. .. . .. . . . ... .. .. . .. ... , . . . .. ... . .. --+ --
Synclin e . . ....... . , . . • .. , . • .. , . . .. . .. . . . . . , .... . : . .• .. .. .. . .. . , .. .. . --+ -
Glacici l st rire . . . .. .. . . . ,. . . . .. . · . ... . ... . . . ... . ........ . ...... . · .. . .... . .. . ~ 
Esker . . . . . . . . . . .. .. . ... . .... . .. : . .. · · ·· .·· · ······· ····· ·· · · ·· ···••·.~~<< 
Prospect t r e n c h, d iam o n d d r ill-hole . . . . .. . . . . ,.,·; . . . . •. , , , . . ... , . ,.,, , .. . . . x 
Sha f t , ad it . . ; ... .. .... , . .. ... .. ... • .. . . .. . .. .. ... . .. . .. . ..... , • -. . . .. , , . , , . Iii >--

MINERAL OCCU.9RENCES 
M inero/ occur rences l<no\.ivn to corry gold are indicated by t h e 

symbol .Au. Those (or which definite information is not E1vailab le or 
in which valu es are known to be negligible are indicated by symbols · 
for the dominant minernls present . Q indicates a n explored q u a rtz. 
vein or le n s in which little o r no mete/lie minerals were seen . 

Gold. ..... . . . ... . ..•... : ... .. Au G a l'3na . ...... . .... .. . , . : . , ... Pb 
Py r itt? .. .. . .. . ..... ; .. ..... . .. Py S phnlt-•r; ea .... , . . . . . , ... .... . Z n 

_-. 1 rrhc•tic"" .. ... . . . , . .. , .... 'Pr Ch.-1lco.oyricu ..... , .. . . . .. . . . Cu 



LEGEND MAP 115 

NTS 86-B-3 

u 
0 

gr~}) I 
IJJ ") V/a BA 
I- I l 

8 Gabbr·o,in part diabasic; amphibolitic rocks; 
Sa , olivine gnbbro , in part diabasic 
8 A . 1-fo rnblendite, minor gabbro ; may be older than B 

~I 
D.. I I 7 

I ._i _ __ _. 

Granodiorite, quartz diorite, gr·anite; in part gneissic; 
mino r pegmatite; 7a, quartz diorite; 7 b, granodiorite, 
minor granite; 7c , biotite and biotite -hornblende granite, 
in part porphyritic (feldspar} and gneissic; 7d,pegmatite 

I 
I I 
: l.____6___. 

Mixed rocks:paragneisses,iriJection g neisses (migmatites), 
and sch ists; pegmatites; minor quartz d iorite, 
granodiorite, and granite 

I 
YELLOWKNIFE GROUP (1 - s) 

Nodular feldspa r - quartz-biotite schist and paragne iss; 
minor hornfe ls ; (A, andalusite -bearing; C 1 cordierice -
bearing ; G , garnet -bearing; 5, staurolite -bearing ; 5 i , 
sillimanite-bearing) · 

3. Greywacke, argillite 1 phyl lite, slate ; minor, impure 
sandstone and arkose 
4 , Spotted biotite phyllite, (e./dspar- quartz - mica 

. schist, greywacke 

Rhyolite, rhyolite breccia, turr, agglomerate; porphyritic 
(quartz and/or feldspar) rhyolite, in part intrusive; minor 
quartz-feldspar-mica gneisses;2a,carbonatized rhyolite, 
.rhyolite breccia, turr,agg lomerate,and porphyritic rhyolite 

Basalt, andesite , clacite ; amyud;,loiddl and porphyritic 
andesite; rninor agg lomerate, tu(( , rhyolite , and volcanic 
b reccia; unclitrerentinted basic intrusions; 1a, carbonatized 
b <'1salt,andesite, and rlacite; minor rhyo/ite and tuff; l b, horn -
blende schist, hornblende- feldspar gneisses ,amphibo lite; 
derived from I ;undifferentiated basic intrusi<:>ns; lc,banded 
type or recrystallized and l1ighly altered basic to inter
mediate volcanic roci<s;in part rhyolitic and tu((aceous; 
agglomerate; ld, porphyritic and amygdaloidal andesite, 
in part hornblende - feldspar: gneisses; m in or agglomerate 

lsograd line or m etamorphism .... . ........ .. .. . . . ... . ......... ,-·-·- ·---

Bedding (incltr.ed, verticRI, overturned, dip unknown) . .. ... . ....... , . , . / / .J><'/ 
Bedding (dirt;>ction or dip known , upper siclP eor /Jed unkno~n) ..... . . ,. ~ . .. : ... / 

Dedding (upper side o( bed (act~@ ns inrJ1cacerl. direction or dip unknown) . . . . .. . ~ 
Schistosit:y or ( o/iation (inclined, vertical, dip unknown) .. , ... . ...•.. /// 

Min or fold, drag (old ( urrow indicat"s dirv;ction of plunge) : .. , . ...... . /.-;z._, 
Fault . ... . .. ........ . . . .............• . ... , ,, ... . .. . .•. . • .. . ... ..... ,.,,.,.,.,..,.,,.,.,.,,..,,..,., 

Anticline .... ... . ..... . . . .. . .. . . .. ..... . .... .... .. . ....... . •· . ..... --+--
Syncline . . .. .......... . ........ .. .......... ... ..... . . .. .... . ... . .. . -+-
Glacial str iae ........ . .. . .. . . ............ .. .... . .. . . .. . ... . .. . . .......... ~ 
Esker .. .. ... . . ........... . ..... .. . . . . . . .. . .. , . . ...• , . . .. .. , . , , , . , , ,po«< _ _,,,_,_ 

P rospect trench, diamond drill - ho la ...... . .•..•• . , .••• -,· ..• • • • •• • • _. • • ·. X 

MINERAL OCCURRENCES 

Gold ... . ........... . ... . .. . . . ...... . .. . . Au 

Galena ... ._ ....... . ..... . ...... . . ... .. .. . Pb 

Geology by LP. Tremblay , G.M. Wright and M .L.Milier, 1947 

Cartography by the Geological Certog raphy_Division, 1952 

Building ..... . .. , ................ . ..... : ............. . . . .. , ..... . . . .. . ...... . • 

Portage .. .... . .................... .....•. . .... . .............. . ... . ______ !!_ ___ _ 

P e rm.'lnent survey monument . ... . ..... ...... ·.· ..................... . 0:::10 

Intermittent stream ... ......... . ....... . .............. ·. · ....... ~-....__.... --

Fnll and rapid .... . . . .. .. . ............ ,: ..................... . .. ... ~ 
lvfarsh . ....... . ....... .•.. ... ... ... ............. ... .. . .. , . .. , .. .. . . l ... ~~~~:.r""#.,,i 

Non-perenn fr;I lake . . .. · .......... . ........•. ··· ·· ···· ··· ••·•,!,•• ·t:-;-~:-_j 
Ree( or small i ·land ............... . .... . ....... . ...................... ; ... -t 

Height in (Pet above me«n He&-leve/ (upp r o.r/,.,.,,.c,,) ••••. • , . , •..• , •••• : • • 888 



LEGEND MAP ·1L6 

NTS 85-0-14 

Cabbro, diabasic gabbro , porphyritic gabbro; 
minor rneta-gAbbro and amph1bolitic rocks 

9a, coarse-grained gabbro; 9b, gabbro, hornblendite, and 
amphibolitic rocks;9c, hornb/endite, meca-pyroxenice. 
Age relationships Co 8 unknown 

I 
I~ 
I~ 
I 

Coarse -grained,porph,yricic ( microcline) biocice granite 

I 
I 
I 
I 

Biocice granite and granodiorice, diorice , alaskice; 
largely gneissic and impure; in part pseudo - stratiried; 
7a, gneissic granodiorice; 7b, gneissic diori te; 7c, peg ma cite 
(G, garnet -bearing) 

I~ 
I~ 
I 

Mixed rocks: gneissic gran ite, granodiorice,and diorice, 
with 25 to 75 per cent volcanic or sedimentary schist 
and gneiss; iryjection gneiss (m;·gmatite) , 'granitized' 
p a ragnei,,;s and a mphibo/ice, irr·egular inr.:lusions in 
granitic rocks; 6a, granitic r ocks, quartz-mica schist 

I 
I 

and paragneiss, 'granitized' paragneiss; 6b,granitic rocks, 
amphibolite , 'granitized' amphibolite ( G, garnet-bearing) 

I 1 
5 

YELLOWKNIFE GROUP (1-5) 

Nodular feldspar-quartz-biotite schist and paragneiss; 
minor hornfels (A, andalusite-bearing; C, cordierit e-bearing; 
G, garnet - bearing; Si, sillimanice-bearing) I 

2 

l 

3. Greywacke, argillite , p'1Yllite, slate; minor, impure arkose 
and sandstone 
4. Spotted biocite p'1Yllite, greywacke, qu;,rtz-mica schist 

Acidic volcanic rocks and derived schiscs ; minor basic 
volcanic rocks; 2a, porphyritic (quartz and/or feldspar) 
rhyolite, in pare intrus ive; 2b, rhyolite and porphyritic 
(quartz) r'1Yolite; 2c, muscovite-feldspar-quartz schist 

Intermediate to basic volcanic rocks and derived schists 
and gneisses;andesite,dacite, minor basalt ; amygdaloidal 
in part; minor agglomerate, andesite breccia, and rhyolite ; · 
undiffere>ntiated gabbroic and dio ritic rocks; 1a,greenf'tone, 
chlorite and hornblende schist, and amphibo/ite schist 
derived from basalt, andesite, and dacite; lb, well-banded 
amphibolite , and amphibolite schist and gneiss; le, volcanic 
schists or intermediate composition;1d,acidic and basic 
volcanic schists and gneisses, micaceous q uartz-plagioclase 
schists and granulites, granitic rocks ( G, garnet -bearing) 

l sograd line or metamorphism .. ............................... --·-·- ·--
Bedding (inclined , verric11I. overturnt:!d,d1µ unknown) .. , .. , .. . , ..• , .... . , //~/ 
Ut?dding {rl1rect1an or dip known, upper s;de or bed unkn~wn) ......... . .... ... .. / 

Ucdding (upper side o( /Jed r.1r.eM a!:' indicatPd, direction o r dip unknown) . • ..... . ~ 
Schistosity , gneissosity1 or foliation {inclined. vertical, dip unknown) ... /// 

Fault 

/\nticline . .............. .. ........ . .......... · · ·. · · · ·. · · · · · · · · · · · · .--+ --
Syncline . ..... . . .... . _. . . . ..... . ............. .. .... .. .......•...•. --+-
Glacial striae .... .. .... ... . . ........ .... . .. .. ....... ................ . . ~ 

£sker ........ . · ................... ... ... .... . .... . .. : .•........ • .~««««,;. 

Minera l prospect or occurrence (gold) ... ~~ ......... .. .............. XA\I 

Geology by G. M. Wright, 1949 

' . 


