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MINING LANDS SECTION

GENERAL

THE SURVEY WAS conducted on fourteen claims formerly held by 

the author and subsequently transferred to CALLISTO Minerals 

Incorporated of Brockville, Ontario. In 1984, extensive log 

ging destroyed much of the existing survey grid on these 14 

claims. The direct and indirect effect of this unfortunate 

event was a delay in the performance of assessment work. The 

claims lapsed and the grounds were restaked; the present num 

bers are TB 814069 to TB 814072, and TB 817021 to TB 817030. 

The recorded assessment work on these claims consists 

of a geological mapping survey by the author (G7-ML), as well 

as a VLF-EM survey (EM8-ML) and the radiometric survey which 

is the subject of this report. Various helpers assisted in 

the field work.

LOCATION AND ACCESS

THE WORK AREA is at latitude 50O 09* 30" and longitude 87O 39' 

It is in the Thunder Bay Mining Division of Ontario (Nipigon 

Region), and within the boundaries of NTS map sheet 42L/4. 

The number of the mining map is G-84 (Metcalfe Lake Area).

Two small lakes are partly within the boundaries of the 

surveyed area. One of these lakes, Metcalfe Lake, is large 

enough to accomodate fully-loaded float planes of any type.
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Road access is now the most convenient way to carry 

people and supplies to the area where the claims are located. 

The access road, an extension of the Kinghorn - Castlewood - 

Con Lake - Oboshkegan hauling road system, cuts through the 

claim group and reaches its northern boundary within 83 km 

from Highway 11 (the Trans-Canada highway, northern branch), 

from which the Kinghorn Road takes off at a point 7 km east 

of the small town of Jellicoe, between Longlac and Beardmore.

The hauling roads are usually maintained to the point 

where most vehicles can make the trip in 90 minutes or less.

GENERAL GEOLOGY

THE CLAIM GROUP is located in the eastern half of the Wabigoon 

Greenstone Belt of the Superior Province of the Canadian Shield 

and all rocks, with the exception of the younger generation of 

diabase dikes, are of Archaean ages.

The prevailing structural trends such as foliation and 

bedding planes (where recognizable)vary from about 15O (with 

local fluctuations of up to 100 ) in the northwest of the claim 

group to 55O in the east and south. Unconsolidated pleistocene 

deposits cover much of the southern part of the property.

To the west is a large area of felsic-plutonic outcrops; 

it is almost certain that much, if not all, of the hydrothermal 

alteration found on the claims is due to the phenomena accom 
panying the emplacement and gradual cooling of the rocks of the

plutonic complex called the Elbow Lake Stock.
The rock types found on the claims represent all stages 

of the volcanic cycle from quiet tholeiitic flows 'to those ejec 

ted in explosive eruptions of silica-rich late-stage viscous or 

partly-solidified magma. Metasediments are found mainly adja 

cent to, and interbedded with, the felsic-volcanic units, although 

there is some evidence of interflow sedimentation in the mafic 

phase of volcanism. Strongly-magnetic Iron Formation horizons 

are associated with the tops of the felsic units, and magnetic 

evidence suggests that some of this exhalative material may also
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be present between successive stages of the mafic flows which 

form the centre of the Metcalfe - McDonough property and which 

underlie most of Metcalfe Lake.

ECONOMIC GEOLOGY

THE REGION BETWEEN the Ogoki River in the north, and the Onaman 

River in the south - and more particularly the Tashota area of 

which the Metcalfe Lake area is a part -has been explored for 

gold and base metals since 1915. A few underground mines and 

some small-scale extraction operations, mostly based on the 

gold values, were active until the mid-thirties of this cen 

tury. A change in the economic climate, and shifting priori 

ties as a result of the second World War, spelled the end of 

interest in gold-oriented exploration. The Ogoki-Onaman gold 

area was almost forgotten until the fairly recent jump in the 

price of the precious metal brought prospectors and exploration 

companies back for a second look. This activity is continuing.

THE SURVEY

Instrumentation. The instrument used in this survey, a McPHAR 

TV-1A, is in several ways more suitable for this kind of field 

work than the SCINTREX BGS-1S we used for most of our preceding 

radiometric surveys.

Its distinct advantages are its lighter weight; its more 

modest power requirements (two C-cells, easily replaced, rather 

than four D-cells hidden under the carrying handle); the conve 

nient location of the detector element; the possibility to choose 

between a continuous-measuring mode and trigger activation for 

short operating intervals; and finally its capability of func 

tioning as a spectrometer in case radioactive deposits are en 

countered in the course of a reconnaissance survey. The GIS-3 

(Scintrex) also has this capability, but it weighs even more 

than the BGS-1S.

A repeatedly experienced drawback of the McPHAR instrument
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is its lack of overlap in the sensitivity settings. Much of 

the terrain traversed gives readings between 700 and 2000 cpm, 

and the availability of a scale suitable for measurements in 

the 300 to 3000 cpm range would facilitate and expedite the 

work considerably. As it is, there is only a choice between 

a 100 to 1000 cpm range and a 1000 to 10000 cpm range, and 

this limitation results in the need for frequent switching 

(with the consequent need to repeat a reading).

Methodology. Various parameters differ from instrument to 

instrument, such as the volume and the composition of the de 

tector crystal and the energy threshhold for the broadband 

mode. As a result there is no constant or simple relation 

between values obtained with different makes of scintillo- 

meters.

Two other major contributions to the apparent discre 

pancies are seasonal factors ( a waterlogged soil - especially 

if it is an organic soil - causes greater attenuation of the 

bedrock gamma output than a dry soil) and the operator's 

judgments and personal preferences.

Little or nothing can be done to compensate for the 

different characteristics of different makes of instrument. 

The seasonal factor may be eliminated or reduced by doing the 

entire survey in a very short time, but that is not always 

possible in a project involving more than a few days of field 

work. That leaves the personal factor where different obser 

vers are involved.

Preference, judgment, and some experience - all play a 

role in selecting the measuring site when the exact station 

point is on deep moss or in a waterhole but outcrop is showing 

nearby. If there is more than one outcrop to choose from, diffe 

rent operators may go to different sites. They must also be 

able to tell real outcrop from erratics, and they must be able 

to tell whether two nearby outcrops belong to the same rock 

unit. There are may sources of potential discrepancies here.

Then there is the natural fluctuation in the gamma-ray 

intensity, which, in the case of weakly-radioactive materials,



R9-ML, page 5

will be subject to rise or fall sharply from moment to moment. 

Even with the instrument switched on to the long-time averaging 

circuitry, the needle seldom dwells for more than a few seconds 

at the same reading on the dial. Considerable aptitude and 

some experience is required on the part of the observer, if the 

readings are to be repeatablev within a ten-percent margin of 

variation by another skilled observers Only the use of a 

cumulative counter, set for a measuring interval of at least 

100 seconds, can reduce this potential discrepancy any further. 

With the instrument available for the present survey, however, 

the determination of the 'true 1 reading is up to the operator. 

And this determination does not only take judgment, but also a 

fair deal of patience.

A commonly made mistake is for the observer to give the 

instrument just enough time for the needle to settle, for more 

than a full second or so, on a certain reading on the dial, and 

then to record this reading as 'the' value at that station; 

The temptation to do this seems to increase proportionally to 

the square of the amount of work ahead, but it has been found 

repeatedly that readings, taken in this fashion, are seldom 

reproducible within even as liberal a tolerance as 100 counts 

per minute.

A relatively minor problem is site morphology. At the 

base of a scarp, radiation is received from a three times 

greater volume of rock than at the top of the cliff face. The 

effect of this can be easily eliminated by holding the detec 

tor end of the instrument against the cliff face at the half 

way point between top and bottom, or, when the ideal measuring 

point is higher than the observer can reach, by holding the 

detector at shoulder height. Another, similar, source of dis 

crepancies is the geometry of an otherwise horizontal outcrop 

area: on top of a convex rock mass, the volume radiometrically 

sampled will be a little smaller than in the centre of a convex 

rock surface. These effects are small, and may be reduced even 

further by holding the detector end of the instrument a few cm 

above the outcrop in the case of concavity. Convex geometry can 

be dealt with in various ways; a simple and easy method is the 

rounding upward of the reading if that reading is not too high.
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The Grid. We did this survey on the original Metcalfe-McDonough 

system which has a main baseline (MBL) crossing Metcalfe Lake 

where it is widest, and which has survey lines at 100-metre 

spacing, striking 36 degrees west of North, with station inter 

vals of 25 metres. The line numbers in the numbering system 

adopted are always multiples of 4, indicating that the distance 

between neighbouring lines is always four times the standard 

station interval. In this particular survey, the line with the 

highest number was L 108, but the accompanying survey plans 

shows some values on lines 112 and 116 as well - not only be 

cause they were traversed at about the same time as the claims 

under the present survey, but mainly because knowledge of these 

readings is useful in determining the alignment of the intensity 

contour lines.

Recent logging has destroyed a substantial portion of the 

grid in the area of the 14 claims surveyed, and some time had to 

be spent in retracing and rechaining the erased survey lines.

The full number of regular grid stations on the claims 

traversed is 820; that fewer stations than this number were 

actually occupied is due to the fact that there was neither 

enough time, nor were the ice conditions sufficiently favourable, 

to set up all of the required lines when the winter work was 

done in March. Moreover, the result of scintillometer work on 

lakes is of very little usefulness wherever the water depth 

exceeds two metres.

Results, conclusions, recommendations. None of our readings 

exceeds 2300 cpm; hence the 2500-cpm contour is not used in the 

plan. Some higher reading might have been recorded over gra 

nitic boulders in the overburden, but we avoided these wherever 

there was any suspicion of their presence. Felsic plutonic 

boulders are exposed in many places on the northern claims; 

they originated in an area to the northeast, in the vicinity 

of Redmond - see OGS Memoir 167.

Much of the glacial drift, which forms ridges and under 

lies outwash plains on the claims, contains cobbles and pebbles 

of the same plutonic origin and will register between 800 and 

1300 cpm. This statement should not be construed as implying
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that all relatively high readings in localities with no outcrop 
are due to this type of overburden, but in the southern half of 

the claim group this is certainly the rule.

The intensity of potassium-generated gamma radiation on 

the southern claims falls off sharply to the southeast, where 

the esker material and its outwash grade into a peneplain - 

probably an ancient lake bottom - where 50 to 100 cm thickness 

of peat rests on clay. The clay has a somewhat lower K-content 

than the grit, pebbles and cobbles of the esker material, and 

the waterlogged peat accounts for a further 50** attenuation. The 

thickness of the clay layer is not known, but it probably varies 

considerably from one site to another. It is also not known 

whether the clay rests directly on bedrock (which, in this part 

of the area, would be a mafic metavolcanic) or on coarser gla 

cial or fluvial deposits. It is a resonable assumption that 

both configurations do occur.

Going in the opposite direction, we encounter another zone 

of low values which corresponds to an elongated, irregular de 

pression (the 'Long Swamp 1 ) which is actually a drainage zone 

once leading into Metcalfe Lake, but now disturbed by the log 

ging, road-building and subsequent operations. Beyond the Long 

Swamp, values rise again but never attain the levels encountered 

on the southern claims. The thickness of overburden in the 

northwest is less than that in the south; most of the rocks are 

not of a highly radioactive type, and in many of the places where 

the thickness of glacial drift would have been sufficient to 

cause readings as high as those in the south, there is a sub 

stantial amount of waterlogged organic soil.

Towards the southeast shore of McDonough Lake and along 

L 64 on the northwest part of TB 817022, we recorded readings 

of some 1500 cpm in the vicinity of outcrops of felsic meta- 

volcanics and felsic-derived metasediments. Even where no known 

outcrops of rhyolite, rhyodacite, and equivalent tuffs exist, we 

attribute these high readings to the presence of such felsic 

rock types under thin overburden.

The relatively high values in the northeast and near the 

centre of TB 817024 are still unexplained. Granitic boulders.
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or trains of smaller boulders, could hardly escape detection in 

this area of shallow to moderately-deep overburden. The local 

rock types are mafic-volcanic and intrusive (diabase). A few 

of the other possibilities are felsic gravel streaks, interflow 

sediments, and infolded felsic rock units. However, none of 

these features were encountered when we did some trenching, two 

years earlier, in the immediate vicinity of the anomaly near 

post One of TB 817024.

As a sidelight, we would mention that the readings on the 

major roads are almost invariably higher than those in the sur 

rounding areas. Some road segments were built up with fill 

trucked in from excavations in the high part of the esker ridge 

and particularly around the intersections of L 88 and L 96 with 

the hauling road; other segments were merely created by removal 

of the organic overburden.

As far as the distinction between rock types is concerned, 

the radiometric method proves to be a useful but subordinate 

tool, restricted to areas which have no known exposure but where 

bedrock comes close to the surface. On actual outcrops, the 

lowest values occur on basaltic lavas (and on major quartz, 

veins!); tholeiitic basalts are poor in potassium (although 

local variations may be significant) and the readings fluctuate 

within 50 cpm around a mean of 300 cpm, with even lower readings 

in possible depletion zones.

Diabase dikes, which have essentially the same bulk com 
position as the basaltic lavas, but which are less susceptible 
to depletion processes, generally register somewhat higher than 
the extrusive rocks, but there are wide variations between diffe 
rent types of diabase (and even within the same dike) and this 
makes it impossible, or at least hazardous, to attempt distin 

guishing an overburden-covered diabase from an overburden-covered 
tholeiite.

However, the transition from mafic (or intermediate) meta- 
volcanics to felsic metavolcanics can occur over very short dis 

tances (at least in the survey area), and it is here that radio- 
metry may find its most useful application: the values recorded 
on, or over, rhyolitic and rhyolite-derived rocks are signifi-
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cantly higher than those attributable to adjacent rock units, 

or to the usual felsic type of overburden, and the contrast 

is of the order of 500 cpm. Given the association of rhyolite 

breccias and economically interesting mineralization, we feel 

that there is ample justification for closer investigation of 

any so far unexplained contrasts of this magnitude and at this 

intensity level.

Our recommendation, in accordance with this view, is the 

further examination of some of the anomalies southeast of Mc- 

Donough Lake and on TB 817024.

1986 December 22

(Walter Yzerdraat)
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