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Report en the Magnetic Survey made at Kaehaweogama Lake for 

the Ontario Bureau of Mines.

The resuitP of the magnetometric survey made on the 

ice at Kashaweogama lake during parts of March and April, 1920, 

are shown graphically on the accompanying plan; verbally, they' 

may be eummariied ae foilowej

Summary.

A narrow belt of magnetic iron formation, the estimated 

width of which li from one to three chains, le found extending 

westward under the lake, from outcrops on the south shore at 

the western end of the narrows for a distance of about one and 

a half miles. It'*aa traced across the lake by moans of the 

magnetometer readings taken on the ice and .two outcrops, showing 

lean banded iron formation, that occur on two email islands along 

the strike of the magnetic belt. The first, and larger, of these 

lalonde is about half a mile, the second about one and three- 

eighths mllee west of the western entrance to the narrowe. Between 

the second island and the mainland to.the west, the magnetic band , 

apparently gives out, ae no trace of it was found on the northwest 

shore of the lake. The strike is a few degrees south of west.

What la probably an eastward extension of the same 

magnetic belt li found, at the water's edge, along the south 

shore of the eastern half of the narrows and extending eastward 

from its eastern entrance for a short distance - probably not 

over twenty olaime - under the lake. The strike of the belt 

here is about H. 70* B.

So evidence of the presence of an underlying magnetic 

formation wes found In any other part of the lake examined^ that 

la to aay, from the point marked "A" by Professor Parsons to its
1 * * ' ''i

eastern 'extremity. ^

Heither

. ' ' ; ^
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Heither the magnetic phenomena observed, nor the

material exposed by the island outcrops afford any ground for 

hope that the underwater portions of the iron formation are any 

richer in iron than those exposed on the mainland. Indeed, such 

inferences as can be drawn tend to a contrary belief; the 

intensity of the magnetism wherever it was observed on land was, 

invariably, found greater there than on the lake.

Explanation of the Plan.

Magnetometer observations to determine the vertical 

magnetic intensity were made at measured intervals - usually one 

chain - along twenty-six lineo run across the lake between its 

eastern extremity and the point marked "A" by Professor Parsons; 

numerous unrecorded random observations were also made between 

and beyond these measured section lines. The lines of section 

are shown on the general plan in blue, numbered from east to 

west with Roman numerals. Three of them, XIV, XV, and XVI, were 

run a short distance inland over iron formation, to afford 

opportunity for a comparison of the readings on land with those 

on the laka; section ZVIII and the southern extremity of XIII 

are also, practically, on land where they cross the iron 

formation. With the exception of XXVI, the most westerly, 

which the traverse had not reached, all the section lines are 

tied in to the traverse of the lake and are plotted in their 

true position and bearing; number XXVI will appear in its 

proper place on Mr. Dobie's map.

Ho pretense to accuracy in the details of the shore 

line of the lake between traverse stations is made in the plan 

now being sent you. neither are the few islands shown 

accurately represented with regard to their size and shape; 

their position with reference to, and their distance from the 

nearest section line were, however, roughly estimated and 

plotted to scale, so there should be no difficulty in

identifying
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.identifying them on Mr. Dobie's map.

Corresponding points at which the different eeotlon linea 

out belts of relatively high vertical magnetic attraction have 

been Joined by broken blue lines, and the intervening belt of high 

readings colored blue - deep blue where a section actually crosses 

the magnetic belt, lighter blue between sections where its position 

is inferred. Jh* blue areas, ac a whole, indicate the position and 

shape of the underlying magnetic formation, that is, its strike and 

approximate width. The width of the magnetic formation, I might 

say, can not be inferred from the magnetic readings with any great 

accuracy t both, because the transition from magnetic to non-magnetic 

material is not usually marked by sharp changes in the magnetic 

readings, and bebause the magnetic readings themselves are, in 

some oasea, capable of more than one Interpretation. It is open 

to question, for example, whether the readings dn sections XIII and 

Hill indicate a narrowing of the magnetic formation or an unequal 

distribution of magnetic material across its strike. It Is quite 

possible that the iron formation here consists of a wider band 

than that shown on the plan, richer in iron on the south than on 

the north side.

In addition to the general plan showing the Tooation of 

the sections, each individual section has been plotted separately 

on a larger scale (In red) and the magnetometer readings, in 

degrees, tabulated to one side of it, each reading opposite the 

point in the section at wMoh it was taken, On the other side of 

the section line, the same readings have been plotted to scale and 

shown graphically, In the form of a profile curve (blue). These 

curves, it is to be noted, represent dip angles only, not 

vertical magnetic intensities; for the vertical magnetic intensity 

varies, not directly as the angle of dip, but as the tangent of 

that angle; and, since the tangent to an angle increases at an 

increasingly greater rate as the angle increases, profile curves 

of magnetic intensities, though they have the same general shape

as



4.

ae th* corresponding dip angle curves, are nraoh more sharply 

accentuated and hare a much wider range between points of maxima 

and minima. For purposes of comparison the curve of vertical 

magnetic intensities for section XVIII has been plotted (in green) 

immediately above the dip angle curve.for the same section. It 

would, perhaps, have been better had the magnetic intensities, 

instead of the dip angles, been plotted on all the sections; but 

the intensity curves are apt to become inconveniently large where 

the intensities are great, and the more compact dip-angle carve 

is sufficient for most purposes so long as the relation between 

the two is kept in mind. ,

Alongside the magnetometer readings, on some of the 

sections, small arrows indicate, in a general way, the direction 

in which the compass points at the station opposite which the 

arrow is placed. They do not represent accurately determined 

bearings, but simply the general direction as it would be obtained 

by means of a small pocket compass held in the hand. They have 

been added to the chart, partly, to demonstrate the actions of a 

compass needle in a disturbed magnetic fiold like that at 

Kashaweogama lake; partly, to show that useful Information regarding 

magnetic deposits can often be obtained from s/stematio observations 

made with the compass alone.

The large block letters "B", "C", "D", and "E", in the 

plan, indicate the points marked with the same letters by 

Professor Parsons on the copy of Moore's map sent me; the point 

"A" Is beyond the limits of the chart.

The points at which sounding were taken are also marked, 

and the depth of water shown at each.

Tht Individual Magnetic Seetions.

On sections I to X, inclusive, at the east end of the 

lake, nothing in the magnetic phenomena observed indicates the 

presence of magnetic bodies under the ice. The compass shows some

local
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local attraction at places, but not such as to denote the 

presence of magnetic formation in the immediate vicinity.

The firot definite evidence of the proximity of magnetic 

foroiation is on section XI. Going south from traverse station 61 

to station 69, small but continuous attraction io found, increasing 

slowly as the south shore is approached. The weakness of the 

attraction, the fact that it is still increasing at the south end 

of the section, and that, at the eame place, the compass needle 

points south, all indicate that the source of attraction is also 

to the south, on the mainland.

On section XII there is distinct vertical attraction all
gradually 

the way across the lake, the dip angles inoreaslng^in going south

from traverse station 78. The highest reading is, however, only 

30 degrees, and the curve shows no maximum; the compass needle 

still points south at the south end of the section so, evidently, 

here also the source of attraction lies south, on the mainland.

Between the sixth and ninth chains from the north end 

of section XII an area of "indifference" has been marked on the 

chart. This means that here the compass needle acts ae if 

demagnetized and shows little or no tendency to move out of 

any position in which it may be placed. The significance of 

such an area of Indifference is that over it the ordinary 

dip-needle will read 90 degrees, or nearly so, and that it can 

only occur to the north of the magnetic body producing it.

Sections XIII to XVI may be considered together. The 

last three, XIV, XV, and XVI, were continued for a short 

distance over the iron formation on the south shore of the lake, 

so as to afford opportunity for a comparison of the readings on 

land with those on the ice. The south end of XIII, also, runs 

so close to the shore as to be practically on land. The dip 

angle curves on all four sections show two well defined maxima; 

one at the water's edge, the other a few chains inland. The 

land readings are, invariably, the higher.

In
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In making deductions from the magnetometer readings on 

these sections consideration must be given to the fact that the 

proximity of the magnetic bando to eaoh other involves a mutual 

interference of the magnetic phenomena and a consequent 

modification of the dip-angle curve. On the three western ' 

sections, XIV, XV, and XVI, a further complication le introduced 

"by the fact that the shore rises steeply from the water's edge, 

so that the readings taken over the more southerly band were 

taken at an elevation of probably thirty feet higher than thos.e 

over the north band. One probable effect of the difference of 

elevation of the outcrops and the proximity to each other of the 

two bands is apparent in the compass pointings. On sections XIV, 

XV, and XVI, whore both these disturbing factors come into play, 

the compass shows little or no evidence of the presence of the 

north band. On section XIII, however, where the readings were all 

taken at the seme elevation and the bends are farther apart, the 

compass clearly Indicates the presence of two bands. Whether the 

space between the bands is filled with barren rook or with leaner 

formation cannot be Inferred from either magnetometer or compass 

readings*

At section XVII the presence of Iron formation 6n the 

south shore la indicated by the comparatively rapid increase in 

the magnitude of the readings as the shore Is approached. It does 

not appear, however, that the margin of the deposit actually 

reaches the water's edge.

The readings on section XVIII may indicate either a 

single band, as shown on the plan, grading into less magnetic 

material to the north, or two bands very close together, the 

more northerly of which is leaner or narrower, or both, than 

the south band.

Although there is reason to think that a practically 

continuous magnetic band pauses only a short di stance south of 

sections XIX and XX, the magnetometer readings on these aeotlons

give
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girt no bint of its presence, Thlg it probably due to a 

narrowing of the band of iron formation ae a wholo in this part 

of the field (Moore's map shows a rapid decrease in the width 

going westward south of the narrows) slnoe the magnetic intensity, 

and henoe the distance at whioh it oan be detected, depends on 

the cumulative effect of all the magnetic material within the 

rang* of the needle. One would expect, therefore, to find 

sensible magnetic disturbances much farther from the iron 

formation at the east end of the narrows than at the west. Moore 

also says that the formation becomes poorer in magnetite in 

going west, and this, too, would still further weaken the 

intensity and narrow the disturbed field.

Going westward from section XXI to section XXV, a 

continuous decrease in width and magnetite content of the 

magnetic band is indicated by the dip-angle curves on the 

successive sections. An apparent exception, at section XXIII, Is 

probably due to the greater depth of water at this place.

So evidence of underlying Iron formation was found on 

section XXVI, the last measured section, nor southwestward between 

it and the point marked "A" by Professor Parsons.

Dip needle and Magnetometer Results Compared.

There should, of course, be no oonfliot between the 

observations made with compass and dip-needle and those made on 

the name magnetic field with a magnetometer; and there Is no 

oonfliot between the magnetic phenomena reported by Professor 

Parsons and the results of the present survey. Such lack of 

harmony as may exist lies, not in the observations themselves, but 

in the inferences drawn from the dip needle readings.

To explain: The ordinary miner's dip-needle differs 

from the magnetometer both in construction and method of use; and, 

though the same conclusions may be drawn from observations made 

with either Instrument, the observations are not directly

comparable
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comparable,and conclusions ara arrived at in differont waya in 

the two oases. With tho dip-needle, for example, it oannot, in 

general, bt inferred that those areas in a disturbed magnetio 

field where the greatest dip-angles are found are underlain by the 

magnetio bodies producing then; in the oase of the magnetometer 

it la, in general, true that euoh areas are BO underlain. The 

first part of this statement lo illustrated at*Kashaweogama lake: 

On aeotion III there is an area of "indifference"; over this area 

the dip-needle must stand at 90 degrees (the maximum possible dip) 

or very near it, though suoh areas can only ooour north of the 

deposit by which they are produced. In this case, therefore, we 

vould get a maximum dip-needle reading twelve chains or more 

from the body causing it.

Further, the angle registered by a dip-needle is 

determined by the direction of the place of observation from the 

magnetio body ao well as by the intensity of the magnetio 

attraction; consequently, maximum dip-needle readings do not 

ooour where the magnetio intensity is greateot. Magnetometer 

readings are not influenced by direction, and maximum readings are 

recorded at points of maximum Intensity.

The general sequence of phenomena that would be observed 

with a dip-needle in crossing from south to north, at right angles,
t

a belt of magnetio rook striking east and west, and outcropping 

at the surface - the conditions that obtain at Kashaweogama lake - 

Is as follows:

Approaching the magnetio belt from the south the needle 

shows little or no dip until near its southern margin; from that 

point the dip-angles increase until a maximum le reached somewhere 

north of the middle plane of the magnetio rook; still farther 

north they decrease slowly and are, in general, greater than at 

the corresponding stations south of the rook. According to 

circumstances there iray be either one or two places north of the 

rook where the needle reade 90 - points of indifference; if there

ara J
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-re two, the dip needle will chow high dipt to the south in the 

space between then*

Theee faota are easily explained by the following 

considerations. The position assumed by a dip-needle In a 

disturbed magnetic field le determined by a foroe that may be 

regarded as the resultant of three components, the horizontal 

component of the earth's magnetiem,'the horizontal component of 

the magnetism of the ore-body, and the vertical component of the 

magnetism of the ore-body (the vertical component of the earth's 

magnetism is neutralized by a counterweight). The vertical 

component tends to lower the needle, and would carry it to a 

vertical position were it not for the action of the horizontal 

components, whose resultant tends to keep it horizontal. At any 

station south of the magnetic belt the horizontal components act 

in tho same direction and in, practically, the same straight lino, 

ao thoir resultant is their numerical sum; at the corresponding 

station north of the belt, they act in opposite directions, and

-their resultant la their numerical difference. ?or the 

corresponding stations the vertical component will be the same; 

hence, the greater dips north of the magnetic belt.

In the special case where the horizontal component of 

the earth's magnetism ia equal in strength to that of the 

ore-body, and both act in the same straight line, but In opposite 

directions (which can only happen north of the ore-body) the 

vortical component is the only unbalanced foroe acting on the 

needle, which, therefore, stands vertical. At the same place the 

compass needle is not acted on by any unbalanced foroe, and rests 

indifferently in any position. There may be two of these points 

of indifference north of an ore-body when the horizontal intensity 

of the ore-body is greater than that of the earth.

If Professor Parsons' observations are interpreted in 

accordance with the above statements, I think it is quit* ovident 

that they are also in accord with the results of the

magnetometric
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magnetometric surrey, and.that it le not neoeeaary to Infer 

tlie preeenoe of a large body of'ore undor the lake t o aooount 

for either set of magnetic phenomena.
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