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Geochemistry is the study of (a) the luxaLxve auu ausoxuLe auuuuaiietib OL u;ie

elements and of the atomic species (isotopes) in the earth, and (b) the distribution and 

migration of the individual elements in the various parts of the earth (the atmosphere, 

hydrosphere, crust, overburden, etc.) and in minerals and rocks, wich the object of 

discovering principles governing this distribution and migration. 

Gen e r a l i z a r. i on (2)

The very processes responsible for the concentration of elements to make 

an orebody may also later be responsible for its partial or complete destruction. One 

application of geochemistry to mining exploration is to pick up the track of the ore- 

building agent and follow it to its locus of concentration. The other, far more widely 

used, is to pick up the results of the partial disintegration of an orebody and trace 

this back to its source. In the first case, and indirectly in the second, there is a 

close and logical relationship between ore origin and applied geochemistry. 

Geochemical Prospecting (3)

When i where to use Geochemical Prospecting Surveys is

naturally the first question all prospectors, geologists and exploration managers must 

ask themselves. It is not easy to answer, because of the complex nature of exploration 

as such, and the role of modern scientific tools in the search for mineral deposits.

In olden days the prospector was more or less limited to using his eyes, his pick 

and shovel, his pan and blowpipe. To that he could add the observations, generations of 

prospectors before him had made, as to types of rock formation, vegetation, and other 

similar visible clues, usually found in connection with mineral deposits.

Some of those special observations in a sense were geochemical exploration, because 

they depended upon the chemical nature cf the geological landscape. This is really what 

geochemical exploration is all about, using the chemical aspects of geological formations 

- a sort of chemical finger-printing of nature.

Any mineral deposit, large or small, whether it occurs completely imbedded in rock 

formations deep down in the ground, or outcropping at the earth's surface, will to a 

certain extent send tracers out ir.to its surrounding media in the form of minute amounts 

of metal oxides, formed with the help of water carrying oxygen to the surface, of the 

minerals. Even the noble metals seldom occur without being accompanied by oxidizable 

minerals; it should therefore be quite safe to state that nearly all mineral deposits are 

able to form trace metal halos in their surrounding media. However, it is one thing to 

be able to, and another to actually do so.
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In our case this ability depends mostly upon the surrounding media, and the distances 

the ̂ ^aces of metal oxides will have to travel before they appear in the sampling area, 

which in most cases means to the surface of the ground.

The type of trace that can be detected this way in the media surrounding a mineral 

deposit, we call a secondary trace, because it is a converted, transported form of the 

original mineral we are looking for.

There is another kind of trace we could be looking for - the primary trace. This 

kind is in fact mineral fragments, which by mechanical means have broken off from the 

original mineral deposit, and then mechanically have been transported, and redeposited in 

or on the surrounding media, but in generally unaltered chemical form. This primary trace 

is much more akin to the old-time prospecting methods, and is very difficult to detect 

and observe.

In most geochemical prospecting as it is used in Canadian mining exploration, 

the secondary trace is the one that is used, and yields the greatest promise for the 

future. It should however be kept in mind that the term "geochemical prospecting" is used 

in a way that indicates it is only a specialized tool that can help to locate mineral 

deposits hidden below the ground surface.

Actually, geochemical prospecting would normally include all aspects in nature 

where chemical alteration or chemical reaction can be used to describe or designate 

geological and other physical properties of our whole environment.

The Secondary Trace is the cornerstone of our present-day geochemical exploration 

insofar as it is applied in the mining industry for the purpose of finding commercial 

mineral deposits. Earlier we stated that nearly all mineral deposits would be able to send 

out tracers, but that certain conditions had to prevail to make these tracers detectable 

in the surrounding media.We are here dealing with a very tricky point, where no absolute 

set of rules can be laid down. The media surrounding a mineral deposit will consist of 

the rock in which the mineral deposit is imbedded, and usually overburden. There is 

usually not much to be gained in analysing this surrounding rock, because the metal 

oxides will not leach into the rock, and the surface available for adsorption is small, 

and not likely to hold any traces tightly bonded.

The overburden is a much better source for analysis, since water passes over the 

mineral surface, where this is an outcropping, over or below the soil surface, and water 

will pass through cracks in the bedrock, bringing oxygen to the mineral surface, and thus 

promote the formation of metal oxides. These are usually only slightly soluble in the 

groundwater, and will slowly, by chromatographic action, move on throught the overburden 

and finally reach the surface. Here absorption into plant life will take place, and a 

continuous amount will slowly wash away through the water system in the area.

By keeping this in mind it should be easy to understand that practically everything
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in the overburden can be used as geochemical sample material:- the "A" Zone or the humus

top surface, living plant material, silt and stream sediments, and even water, 

and the "B" Zone or the underlying clay, soil sand, etc.

All of these types of samples have their limitations; some are better than others, 

and some need special conditions to be present to give them optimum use as geochemical 

samples. For all of them there is one golden rule:-"Whatever kind of samples you take, in 

whatever way you take them, all samples must be taken in a uniform way, and as far as 

possible only one type is to be taken in any one program."

Generally speaking, geochemical exploration should be applied to all areas where 

overburden covers the bedrock, and where there has been sufficient previous or present 

water movement to have caused a secondary dispersion of metal oxides to be formed. We 

call such dispersion patterns "Halos".

This does not always guarantee success, because there are so many factors involved 

in the formation of secondary halos. It would be advisable, however in most cases, to 

survey the chances for an area, by running a few lines of geochemical sampling across it. 

In the case of Ralph Lake, however, this is not necessary, as geochemical survey 

techniques have been quite successful in gold exploration in the same greenstone belt 

recently, at the Beardmore GOld Mine property to the West, and on the Tombill-Craskie- 

Vega property to the East.

Geochemical exploration is like most other type of exploration,

merely indicative, and should not be used alone, but always in connection with at least 

one other exploration form as support, e.g. mag. survey, prospecting, geological mapping, 

and expecially diamond drilling.

Once it has been decided to make use of a geochemical approach to the exploration 

project in question, it will be necessary to classify the area, according to its geological, 

topographic, botanical, geographic, and meteorological features, so a.right geochemical 

test system can be decided upon. Geological conditions are important in many ways, 

because the type of rock formation will influence the overburden, the water system, and 

the vegetation growing in the area. Acid type bedrock will usually produce a neutral or 

slightly acidic overburden, which will permit well-formed traces that will move relatively 

far away from the source, and thus increase the chance of detection.

Basic type bedrock will tend to hamper, and in some cases even prevent halo form 

ation, because of the basic conditions they can impart on the soil cover. Metal traces 

may be precipitated very close to the source, and not enhance the pick-up by geochemical 

sampling and testing.

The overburden is generally divided into three zones, which are

named the "A". "B", amd "C" Zones. The "A" Zone is said to be the humus top soil, normal 

ly easily classified because of its predominantly black colouration and high humus content. 

It is good sample material for geochemical exploration, because of the enrichment in metal
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content caused by the humus material, which retains larger amounts of metal oxides

Jfe 
adso^P^d throughout the lifeof the plant.

The "B" Zone is the layer of soil below the humus top-soil extending down to the average 

groundwater table level. This layer contains fair amounts of metal oxides adsorbed on 

the surfaces of all its soil particles, and does not contain large amounts of jumus 

material or large-sized gravel. Its borders are not easily defined, but as a general rule 

it will not extend deeper than three feet, and not begin deeper than one foot.

The "C" Zone is the layer of overburden extending downward from the average water 

table to bedrock. This layer is not the best geochemical sample material, though it may 

be used. It is generally mixed with larger gravel pieces, which must be removed from 

samples before testing. In some areas the "C" Zone will consist of clay so finely 

divided that no water movement is possible through it, and thus no dispersion of metal 

traces can be expected.

The topographic conditions of the survey area are important, because they govern 

the water movement, and thus the direction in which the trace halos are moved away from 

the mineral source.

The botanical conditions are important, because most types of plant

life will absorb large amounts of metal oxides, and store them in their cells. This can 

have a definite effect on the halo formatin in the area, partly because deeprooted trees 

can this way lift traces to the surface in areas where they would not normally break 

through, and upon dying and decaying, the humus material will thus later enrich the "A" 

Zone considerably, without any appreciable amounts being found in the "B" or "C" zones. 

It is thus thought that the Ralph Lake 16-claim grid area will be sampled using the "A" 

Zone.

The geographical conditions are important, for the reasons of distance, and for the 

influence it may have on the meteorological conditions in different areas. Heavy rain with 

much surface runoff can wash halos out in some areas, and since all geochemical sampling 

is strictly dependant upon the difference in trace metal content from one sample to the 

next, all the above mechanical factors must be taken into consideration when the results 

from a geochemical survey are evaluated. Very dry seasons can cause the fine soil 

particles to cement together, and thus make less than average surface available for field 

testing. Geochemical samples must be taken according to a preset pattern, and it should 

be impressed upon all sample-takers in the program, that it is extremely important to 

follow the given sample-taking procedures without fail.

In places where it is not physically possible to follow the instructions to the 

letter, a sample should be taken only if it is clearly noted on the sample bag, and on 

the map that the sample does not conform to the specifications decided upon for this survey. 

Wherever geochemical samples are taken, suitable sample bags should be used. The best 

type has a printed front, where the statistics of each sample can be properly recorded.
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Very few samplers actually take the trouble to mark down all the particulars on

eac^Kample bag. The sampler knows which project he is workin on, what kind of sample 

he took, and all other important particulars - but he may be the only one who knows, 

and how good does he think his memory will be after a few weeks or a month, when he 

tries to recall the data on a thousand samples.

The sample number should always be recorded on the map, and on the bag, to make sure 

each sample position is secured. Any mining sample is useless unless its exact source is 

known.

The project name (in our case Ralph Lake) can be pre-stamped or written on the bags 

in advance of the sample taking, but it must be on every bag. Once the samples end up in 

a laboratory or in storage, together with thousands of similar samples, the information 

suddenly becomes vital, to prevent mixup of samples from different projects.

The Line number and sample stations are most necessary in locating a sample on the 

project map.

Soil type, colour and sample position in a stream, as well as sampling depth, 

and the composition of the soil as it is determined visually, are all very important tc 

note down, because they can have importance in the evaluation of geochemical halos. The 

samplers name or initials, as well as the date and year are all included in the mandatory 

information.

Wherever indications of mineral deposits have been detected, and where the 

conditions for geochemical exploration exist, grid-sampling of the area of interest 

should be performed. Such a geochemical survey is allowed as assessment work and included 

in "M.E.A.P."expense subsidies.

The planning of grid sampling over such areas should take into consideration all 

the factors outlined above. This, among other things, will mean that the area surveyed 

geochemically necessarily must extend far more than the strike area indicates, and this 

particularly in the downward direction of the drainage pattern for the area. Such grid 

sampling is usually done on 400' lines with 200' or 100' stations, followed by close 

sampling in particularly interesting areas. Such a grid pattern already exists and is 

paid for on the Ralph Lake property. The base line in such a grid survey should be 

placed parallel to the main strike direction if it is known or has been indicated. If 

no strike direction can be suggested, simply draw the base line from East to West.

Samples from the "A" Zone will contain large amounts of humus material, and ashing 

them may be the best procedure. A careful record should be kept of the apparent percentage 

content of humus material. The actual sample-taking may be done with a small steel 

shovel, as long as any paint or metal coating has been removed first.

A decision will have to be made as to what treatment will produce the maximum 

information needed for the minimum of dollars spent. This does not mean that the main 

rule is to save as much money as possible on the testing. Quite the reverse, because if
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a sam^e is worth taking at all, it is certainly worth testing. But testing can be very 

costly, and often without practical value, if it does not supply the information we really 

need, or maybe is exaggerated in sensitivity and scope. We need meaningful figures that 

relate practical information as lined out in our program, and this requires some serious 

rethinking of the approach to the chemical and instrumental testing normally carried 

out on geochemical samples.

Let us first of all get one thing clear in our minds about geo 

chemical samples, namely that they do not, and likely never will conform to normal rules 

of homogenity desirable in samples taken for analysis. Since we are thus dealing with 

sample material of very questionable homogenity, it is rather amusing to see advertising 

from labs, of plus or munus 5% in accuracy. Because who needs this kind of accuracy when 

it has no practical value, but rather is trouble - big trouble, that only makes it much 

harder on the geologist to make concentration curves, and actually in some cases even 

will invite some wishful thinking on his part, when he tries to plot the results on 

his field map.

Let us relate back to how our geochemical sample came to get its content

of metal oxides, and you will remember that we are dealing with a lot of rather uncontroll 

able and totally unk icwn factors. We took basically a heterogenous sample under widely 

different physical conditions, and on this sample the last thing we need is the most 

accurate result obtainable, but rather a good average, and nothing more. This type of 

thinking makes a good case for the group result reporting, as for example: Very high, 

high, medium, low, or background. Or classifying the results as being nil, 10, 25, 50, 

100, 250, 500, or 1000 parts per million. Those are easy to plot, and there is no guess 

work involved on the mapping stage, where wishful thinking could be entered into.

The testing of geochemical samples has been the cause of much confusion and trouble 

in the last 20 years. You will hear advocates of just about any kind of testing, right 

from the simple cold testing and nitric acid digestion type using dithizone, to all kinds 

of instrumental testing using the latest in electronic innovations, each claiming that 

their type of testing is the best. The truth lies somewhat in between, each type of test 

system will have certain areas of testing, where they may be superior to others, either 

in costs of analysis, speed, or ease of handling large numbers of geochemical samples. ' 

Most geochem. labs, offer a veriety of different test systems, and it is often best to 

let them advise you as to the type of test that .will give you the best and most inform 

ative results.

All results in a geochem. survey are of value only in their relation to 

other results obtained under the same physical conditions in the same survey. This means 

that we are really not interested in the actual value of the sample, but only in the 

relative concentration change from sample to sample. It has somehow been decided that three 

times background is the concentration needed to call a sample anomalous. How this figure
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was arriveJ^at is somewhat obscure, but let us look at that other term - the background 

value - before we accept the ttoree times factor, which incidently seems to work well in

most cases.

25 P P m ^---vv. back g r outline 
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A graph showing actual values in a barren 
area, and the chosen - background line -

In any one area, even the most barren, the metal value in parts per million, is 

due to go up and down within certain limits, without this being caused by any mineral 

deposit sending out tracers, but mainly because of differences in physical properties of 

the sample material, and general hetorogenous build-up of the samples taken for analysis. 

It is therefore necessary to make an arbitrarily chosen line which will just skirt the 

top of the small peaks in the background curve, and let that be counted as background. 

This will mean that all results marked down as background will then be equal to this chosen 

value, or smaller. It should now be clear why three times background (3 X BG.) works 

well as a measure of anomalous samples, because at that value, they will definitely 

stand out from the rest, and unless it is a false anomalous value created by mechanical 

or physical means not originating in a secondary halo, it should then have some geochem. 

meaning in our survey.

To establish a B.C. value for a survey, the base line is usually satn 

sampled a few thousand feet outside the interesting area (or some other base stations 

of average terrain and soil known to be far from gold-bearing deposits) and an average 

of all the samples from the normal or barren area traversed will then be used as B.C. for 

that particular survey.

Because of the nature of trace metal halo formation, a geochem. 

anomaly must be fair-sized before it will have commercial interest. This means it 

rarely ever consists of less than 10 or more significant anomalous samples. This puts a 

certain safety factor into the reporting, because it is most unlikely that the analyst 

would have made so many errors, particularly not in such a pattern as to form a nicely 

plotable anomaly. False anomalies are thus mainly mechanical in nature. They could be 

caused by a wrong sample procedure, because samples taken from one area could mechanically 

contribulte more or less due to their origin, rather than to an anomalous condition in the 

area. We could use a ratio system in plotting results, the same way we defined our 

anomalous samples as having 3 X B.C. value, we could then report our results the following 

way:- l, 2, 3, 4, 5, 6, 7, 8, 9, or 10 X B.C. The benefit of this system would be that 

all labs, would correlate very close, and again, the information gained would not just 

be useful, but easy to plot, and likely as good as any you could possibly get in any
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geochem. survey.

Â̂
 The distance a trace halo can be detected from a deposit depends upon the 

type of trace and the general physical conditions in the area. We have discussed the 

water influence and the nature and physical conditions of the surrounding media, so now 

we will try to look at the metal oxides themselves, and their ability to move through 

these media. This calls for a bit of generalizing, which is really a nice way of saying, 

let us do a little guesswork. The following is not based on proven scientific facts, 

and not enough work has been done as yet to state or suggest any definite rules for the 

movement of the different trace metal oxides in all kinds of geochem. situations.

Elements that would form very widely dispersed secondary dispersion halos, likely 

hard to detect and define would include Arsenic.

Elements that may form secondary dispersion halos, usually confined very close to 

the deposit area would include Gold.

Generalizations like that should be taken with a grain of salt, because it may look 

like a definite guide in what to look for and what not to bother with. THe physical 

conditions for trace metal formation around every deposit will likely be different from 

any other, and some will be due to particularly good water movement to produce trace 

halos from elements that normally would not do so. Furthermore, it should be kept in 

mind that every element does occur in the earth's crust to a certain degree and can be 

detected. Thus it is at least theoretically possible to make a geochem. survey on all 

elements. In practical work this obviously does not hold true, because we have economic 

and physical barriers blocking that Utopia. But as more and more geophysical and geochem. 

data on many similar geological situations become available, we will likely get better 

guidelines for future work.

The "A" Zone consists of a very humus-rich soil with only

smaller amounts of clay particles and sand. In some cases it is the only one available 

for geochem. exploration, and it can certainly be used, as long as the very particular 

dependence upon the nature of the botanical growth in the area is fully understood.

a. represents the clay fraction again, usually smaller and fewer particles than in the 
other types.

b. is the sand fraction, normally very fine smooth particles, with little or no ability 
to adsorb metal oxides.

c. is the humus fraction, and dominates this type, particularly having lots of half 
decayed material with many broken cells.

The metal oxide content varies widely in the humus particles, according to their 

origin, their state of decay, and to the amount and impact of the surface runoff water.
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Geochemical Techniques for Gold Exploration (4)

^^ These were pioneered, developed, and 

widely used in Britain, South Africa and the Soviet Union before the 1970's. They were 

introduced into Canada in the early 1970's, and since then have become more widely used 

and accepted here.

The most favourable rock structures for the occurrence of gold deposits 

include:-

1. Carbonated shear and schist zones in greenstone belts.

2. Faults, fractures, sheeted and brecciated zones in propylitic (altered andesite or 

"greenstone" rocks) belts.

3. Faults, fractures, bedding plane discontinuities and shears, drag folds, crushed

zones and openings on anticlines (saddle reefs) in greywacke-slate assemblages, Iron 

Formations, and other sedimentary rocks.

4. Fracture zones, shear zones, brecciated (stockwerk) zones in igneous rocks. 

The Ralph Lake property contains most of these rocks and geological conditions.

The two principal types of pedochemical surveys (for soil overburden) applicable 

in the search for auriferous deposits are listed below. Near-surface surveys based on 

humus ("A" Horizon) have proved effective in many parts of Canada. Deep-overburden surveys 

utilizing near bedrock unconsolidated materials are recommended where the soils, till, 

gravel and other surficial materials are thick (over 10 m.). Heavy mineral surveys of 

near-surface and basal soil, till, and other glacial materials have not been extensively 

employed, but should prove useful in most terrains. At Ralph Lake most of the overburden 

is believed to be shallower than 5 meters. The two principal pedochemical surveys for 

gold deposits, as discussed above, are, to recapitulate:-

1. The "A" Zone or near-surface pedochemical surveys utilizing samples of soil, humus, 

till, etc. and/or mineral separates (heavy minerals) from these materials.

2. The "C" Zone or deep-overburden surveys utilizing near-bedrock unconsolidated materials

and/or mineral separates (heavy minerals) from these materials. 

Geochemistry of Gold in the Weathering Cycle (5)

Gold is mobile in the supergene environ 

ment under certain weathering oconditions. Its presence in plant tissues has been report 

ed by many investigators. Because colloidal gold is not taken up by plants, and because
i j i i 

the simple ions Au and Au cannot exist in appreciable quantities in aqueous solutions,

gold must enter the plant as a soluble complex ion. The enrichment of gold in forest humus, 

mull, and near-surface soil also suggests that its mobility as a complex ion is transitory.

Acidic oxidation of pyritic gold deposits may result in transient mobilization of 

gold as AuCl4 ; alkaline oxidation of pyritic gold deposits may result in transient mobil-
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ization of gold as Au(S2 0,j) ; and in soils under native vegetation gold may be mobilized 

as WTCN) 2 . Whatever the circumstances, the gold solutions would be transitory. 

The Determination of Gold By Neutron Activation Analysis (6)

The determination of gold in

geological materials presents a challenge to the analytical geochemist. Difficulties are 

encountered at every stage from sampling through preparation to the final analytical 

determination.

Most gold analytical work has centered around the fire assay technique. The 

first detailed recorded use of fire assay was that of Lazarus Ercker - Assayer to the 

Holy Roman Empire, in his book "Treatise on Ores and Assaying" published in 1574.

The reasons for the widespread use of the classical lead fire-assay are simple. 

Gold is often present in geological materials at the low parts-per-billion ("PPB") level. 

In addition, the distribution of the metal can be very inhomogeneous. Fire assaying 

allows a relatively large sample size to be analysed, as well as concentrating the gold 

from a complex matrix into a small bead of a relatively simple metal alloy matrix. Up 

until recently, the common procedure was to dissolve (or part) the fire assay bead in 

acid, and to weigh the gold flake remaining (assay method detection limit determined by 

smallest size of gold flake which can be weighed), or dissolve the gold flake further 

and run the solution by the atomic absorption spectrophotometric method (geochemical 

method - detection limit determined by the sensitivity of atomic absorption).

An alternate method has been developed at Nuclear Activation Services Ltd. ("NAS"). 

This involves the irradiation of the fire assay beads and then determining their gold 

content by instrumental neutron activation analysis. The detection limit of about l ppb. 

is determined by the analytical blanks which reflects the gold content in the fire assay 

reagents. In addition to gold, palladium and platinum can be determined simultaneously.

Biogeochemical Au Prospecting for many metals has long been mainly an academic 

instrument used infrequently by the mining industry. The reasons for this have been the 

lack of information available on biogeochemical prospecting as well as the inherent high 

cost of analysis and poor results obtained by the many analytical methods used for analysis. 

Minski et al (1977), Gleeson and Boyle (1979) and Girling et al (1979) have recently 

shown that biogeochemical prospecting for gold can be very advantageous. Gleeson S 

Boyle show that sampling of the organic humus material ("A" Horizon) provides much 

better anomalies for gold than does soil sampling of the "B" Horizon. This method is 

reported by Boyle to work in glaciated as well as in unglaciated terrains.

Since the introduction of the direct instrumental analysis of organic material by 

INAA (Instrumental Neutron Activation Analysis) by N.A.S. in 1978, a number of major 

mining companies have embarked on large-scale biogeochemical prospecting programs, 

mainly for gold and uranium, as well as for some other metals. The method involves the 

field collection of moss, humus, muskeg, dead leaves, pine needles, etc.
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Organic samples are dried, and are screened through a -5 mesh screen and homogenized.

of the material are briquetted in a press at 30,000 psi. to form a 40-mm. 

briquette. The samples are batch irradiated at the McMaster University Reactor at 

Hamilton, Ont. The samples are allowed to decay for a week, and are counted with a 

solid-state PHYGE detector-multichannel analyser system. Detection limits by this 

method are about l ppb . for Au, but are somewhat dependent on the amount of inorganic 

material in the sample.

The advantages of this method, apart from the obvious enhancement

of anomalies in organic material as opposed to soil sampling, are that it is relatively 

free from contamination or processing losses. There are no interferences such as those 

inherent in chemical-instrumental methods such as atomic absorption. Furthermore, 

because ashing of the sample is not a requirement, both the throughput and costs are 

improved.

Over the past field season N.A.S. has participated in a sampling program in 

which a variety of organic materials were collected over a number of known gold deposits 

in the Quebec Abitibi Belt. Of 25 deposits sampled, anomalous zones were found close to 

the ore zones in 23 cases.

Albert Hopktns

Consulting Mining Geologist 
810 Duplex Av., TORONTO, Canada. MAR 1W7

August 1980.

HUMUS SAMPLE,Au IN PPB, 

ROCK SAMPLE

CONTOUR INTERVAL 10,20,40,80

0^o" 500 1000 FT,

200. 300 . M,
SCALE

X-PLOR INTERNATIONA

ARNTFIELD GOLD MIN 

NORTHWEST QUEBEC,

Au IN HUMUS
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INTERIM REPORT ON A GEOCHEMICAL SURVEY OF PART OF ED. HARRINGTON's 
RALPH LAKE GOLD PROSPECT in McCOMBER TWP. near BEARDMORE, ONTARIO

by
ALBERT HOPKINS 

Consulting Mining Geologist

This consists of 32 contiguous mining claims Nos. TB.543508-523 incl. = 16 cis.
538994-995 " = 2 "
551508-510 " = 3 "
551512-522 " = 11 "

Total = 32 claims.
All these claims are in McComber twp., Thunder Bay Mining Division, NW. Ontario, near 
the town of Beardmore.

Lo cation:-
This property straddles Ralph Lake and extends South to the Upper Blackwater

River, in McComber Twp., about 7 miles due East of Beardmore. This is two miles South 

of Highway No. 11, via the Jackpine sideroad South to the C.N.R.

Geology, etc.:-
The geology, gold showings and a Magnetometer Survey of the property

have been described in detail in previous reports by this writer in 1979. 

Geochemical Surveyj-

Due to serious illness in ]980, the writer could not personally

perform this geochem. survey for Mr. Ed. Harringlon, as had been proposed. However it 

was carried out under the direction of Mr. Wm Higgins, geologist, of Kingston, Ont. 

Uniform humus samples were taken from the "A" Zone every 300 feet along existing and/or 

new picket lines and pace and compass traverses across the property. The Picket Lines 

are spaced at 400-foot intervals, and strike about 350 , almost normal to the strike 

of the greenstone geosynclinal countryrock.

3g8 humus samples were taken, and were shipped to the X-Ray Assay Lab. in 

Toronto, where they were prepared, dried, and briquetted, and then forwarded to 

Nuclear Activation Services Ltd. at Hamilton, Ont.Here the briquettes are reduced to 

ashes, and then processed into fire assay beads, which are irradiated in the McMaster 

University Nuclear Reactor. The gold content is then determined by instrumental 

neutron activation analysis. The detection limit is about l part per billion ("ppb").

As gold in this Beardmore-Jel]icoe greenstone belt is usually associated with 

mispickel (arsenopyrite), the samples were tested for Arsenic (As) as well as for 

Gold (Au). The As is reported in parts per million (ppm) and the Au in ppb, and our 

results are plotted on the two attached plans or maps, e.g. Sample No. 287: 2/12 

means 2 ppb. Au and 12 ppm. As. The Au readings were then contoured on one of the maps, 

taking an arbitrary isograd of 10 ppb. Au as the dividing contour line for anomalies. 

Likewise, 10 ppm. As was used as the dividing contour line or isograd on the other 

attached map or plan. These same arbitrary isograds were used successfully in a similar 

geochem. survey a few years ago on the Tombill-Craskie-Vega survey about three miles 

to the East in Vincent Twp.
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This survey to date must be considered as a reconnaissance survey, as the 

intervals between samples are too great at 300 feet. Most gold-bearing veins, Iron 

Formations or mineralized shear zones have maximum widths of ten feet in this belt, 

and they could easily be missed between the 300-foot sample stations. For this same 

reason the magnetometer ("mag.") survey carried out over most of this same ground 

had readings taken at 25-foot intervals along the Picket Lines ("P.L.'s"). However 

this reconnaissance ("recce.") survey was done at 300-foot stations to save time and 

money at this time. Next summer, if time and money permit, further humus geochem. 

samples should be taken at least at 100-foot intervals in the intervening gaps. 

Discussion of the Results :-

It must be borne in mind that the anomalies and their

interpretation in this survey to date are vague and fuzzy, due to the large intervals 

of sampling. More precise anomaly boundaries and cut-off points will be obtained if, 

as, and when the fill-in or intervening geochem. humus samples are taken next spring 

or summer.

Meanwhile, within these limitations, the Arsenic^map^ shows about half of 

the property to contain humus having over 10 ppm. As. content. These areas are vague 

and meandering in shape, but show a fairly good conformity with the geological 

formation.

However, when their juxtapositions are compared with the Au anomalies, and 

with the known Au outcrop zones such as the Kondrat-Fox-Morrison-Delbridge-Jessiman 

zone, the Blacksmith Iron Formation ("I.F.") and the Dominion I.F. Au zones, there 

is little or no conformity.

Therefore the writer considers the As part of this geochem survey, in its present 

state to have little meaning or help in the location of Au orebodies. Its only sign- 

ifigance is probably that, the As, being relatively soluble in groundwater, has many 

sources (as mispickel or arsenopyrite) on the property, and, due to the fairly 

steep East-Vest ridged topography, has migrated far and wide in the groundwater, givdng 

the warped and exaggerated anomaly configurations.

The Gold map, likewise due to the wide gaps in sample locations, is probably 

very incomplete, in that it has probably missed important high readings in the 300-foot- 

gaps. Strangely, there is no Au anomaly in the area of the known Kondrat-Fox-Morrison- 

Delbridge-Jessiman auriferous I.F. or of the auriferous Dominion I.F. The Blacksmith

I.F. vein however is just South of the main Au anomaly. This anomaly follows fairly
just Af. of 

closely mag. anomaly //A.8 from the East property boundary WSW. to and along near

South shore of Ralph Lake, a possible length of 2800 feet, with both ends open. Its 

samples grade as high as 19 ppb. Au. Closer sample intervals would probably confirm 

and lengthen this auriferous anomaly along mag. anomaly //A.8. This is probably the 

main or most important potential gold zone on the property.



-3-

There are three other Au anomalies detected in this survey, but they are all 

only single sample anomalies, probably due to the large sample interval gaps. They 

are listed as follows:-

Sample # 554. 25 ppb. Au, at 600'S., 400'E.

Sample #165, 12 ppb. Au, at 1500'S., 800'W., just S. of mag.
anomaly #A.10.

Sample #168, 10 ppb. Au, at 2400'S., 800'W. 

Summary and Cojiclusipns^-

1. This recce, geochem. survey from the "A" Zone humus samples for As and Au has

sample stations at 300' intervals. It should be improved by taking the intervening 

two samples at 100' intervals this spring or summer.

2. This survey, as it is, leaves too wide gaps, so that the resulting anomalies

are haphazard, difficult to interpret, and probably missed many other anomalous 

zones.

3. The Asjnap^with isograds arbitrarily take^ji at 10 ppm. intervals, shows the property 

to be about half anomalous, i.e. over 10 ppm. As. These anomalies are vague and 

contorted in shape, but they roughly parallel the greenstone countryrock formation 

They do not align with any known Au zones that outcrop, nor with the geochem. Au 

anomalies.

4. The Au map shows only 6 samples greater than 10 ppb. Au, and it probably missed many 

more high Au samples due to the 300-foot sample intervals. However there are 4 Au 

anomalies, only two of which correlate with known Au showings or mag. anomalies. The 

main Au anomaly lies just North of the Blacksmith l.F. and roughly follows mag. 

anomaly //A.8 for a minimum length of 2800', open at both ends, for a possible length 

of a mile. This zone could be very important, and should be stripped or diamond 

drilled. A second Au anomaly coincides with mag. anomaly /'A.10, which also should be 

invest i gated. 

Re coiurnen da t i ons : -

It is recommended by the writer that:-

1. In the spring or summer, additional humus samples of the"A" ZOne be taken from 

the intervening two stations between the present samples, so that all the sample

intervals will then be 100' instead of the present 300'.
c /ffi d 5 "t'

2. The long Au anomaly that conforms with mag. anomaly #A.8 be investigated by

stripping or diamond drilling or both. This also applies with less priority to the Au 

anomaly that conforms with mag. anomaly #A.10.

All of which is respectfully submitted,

l

m ~ ^ . ~ j Toronto, Ontario, Canada. 
,.- ,, . ,nor, 10 December 1980.

Albert HopTcins.
Consulting Mining Geologist, who holds 6 . 6 ? ' .
a ten percent interest in this property.Y r i

(Z maps or plans attached).
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GEOPHYSICAL TECHNICAL DATA

pRQUND SURVEYS 

Number of Stations—. 
Station interval———— 
Line spacing—————

.Number of Readings.

7
Z

Profile scale or Contour intervals.

MAGNETIC
Instrument _____________

(specify for each type of survey)

Accuracy - Scale constant — 
Diurnal correction method. 
Base station location———.

7

7

7

ELECTROMAGNETIC

Instrument________

7

Coil configuration. 
Coil separation —— 
Accuracy_____ 
Method: 
Frequency————-

7

CD Fixed transmitter Shoot back D Inline

/(specify V.L.F. station)
Parameters measured. 
GRAVITY

Instrument-—————
Scale constant.

, Corrections made.

EH Parallel line

Base station value and location./.

Elevation accuracy-——-J.——.—————.———— 
INDUCED POLARI/ATJON - RESISTIVITY

Instrument______l—————-——————
Time domain.
Frequency___X-

f 
Power_

Frequency domain. 
. Range———..—-—-—

Electrode array—— 
Electrode spacing. 
Type of electrode.
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Field
Extraction Method 

Analytical Method 
Reagents Used

Field Laboratory Analysis 
No.(—————"X^

Extraction Method. 

Analytical Method. 
Reagents Used ———

Commercial Laboratory (.~,—.....,-,.™,,,,.,,,,..-,,,..,,, ^....,
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Extraction Method 

Analytical 

Reagents Used

388
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SELF POTENTIAL

Instrument
Survey Metho

Range.

Corrections made.

RADIOMETRIC

Instrument———
Values measured.

Energy windows (levels). 

Height of instrument——
Size of detector———-—— 
Overburden -————^—

x .Background Count.

(type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL JOGGING ETC.) 

Type of survey- 
Instrument__
Accuracy. x
Parameters measured. xx
Additional information (for understanding results)

AIRBORNE SURVEYS

Type of survey(s) ^———. 

Inslrunicnt(s) ——————

Accuracy.

X
(specify for each type of survey)

Aircraft used.

Sensor altitude.

(specify for each type of survey)

Navigation and flight path recovery method.

Aircraft altitude.

Miles flown over total area. .Over claims only.
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