
THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT  
 

Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the 

“User”) have accepted, and have agreed to be bound by, the Terms of Use. 
 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and 
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion 
expressed in the Content are those of the author or authors and are not to be construed as statement of 
government policy. You are solely responsible for your use of the Content. You should not rely on the 
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the 
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any 
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not 
responsible for any damage however caused, which results, directly or indirectly, from your use of the 
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever. 
 
Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM. 
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any 
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on 
them. The linked Web sites, their operation and content are the responsibility of the person or entity for 
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right 
to use or reproduce information or materials from a linked Web site, are subject to the terms of use 
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be 
directed to its Owner. 
 
Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 
 
It is recommended that reference to the Content be made in the following form: <Author’s last name>, 
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series 
and number>, <total number of pages>p. 
 
Use and Reproduction of Content: The Content may be used and reproduced only in accordance with 
applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the 
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or 
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial 
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or 
not commercial, use of the Content in commercial publications, and the creation of value-added products 
using the Content. 
 
Contact:   

FOR FURTHER 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938 

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'utilisation que vous en faites. 
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité 
dans votre situation particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale de quelque nature que ce soit en ce qui a trait au contenu. 
 
Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas 
exploités par le MDNM. Certains de ces sites pourraient ne pas être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'entité pour lesquelles ils ont été créés ou sont entretenus (le 
« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur 
contenu sont assujettis aux conditions d'utilisation propres à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être adressés au propriétaire du site. 
 
Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété 
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à condition de faire une mention de source appropriée reconnaissant les droits 
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie, 
du contenu à des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une 
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les 
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


^ i

r/

PR 1944 - l

ONTARIO

DEPARTMENT OF MINES

REVIEW OF GEOPHYSICAL Y/ORK CARRIED OUT BY 

THE ONTARIO DEPARTMENT OF MINES, 1937-1944

by

A. A. Brant

I.

Year

Geophysical survey work was begun by the Ontario 
Department of Mines in the summer of 1937. Magnetic, 
electrical resistivity, self potential, and gravimetric 
surveys have since been conducted as follows:-

Area

Summer 1937 Pickle Lake

Summer 1938 Steeprock Lake

Nature of work

Magnetometer surveying to 
trace the iron formation bands. 

See J. 2. Thomson, "The Crow 
River Area," Vol. XLVII, 1938, 
pt, 3. -

Magnetometer work tracing rock 
formations to aid in geological 
mapping 0

For the results of this and sub 
sequent magnetometer and elect 
rical resistivity work during 
the winter of 1938-39, see E. S. 
Moore, "Geology and Ore Deposits 
of the Atikokan Area"; M. W. 
Bartley, "Iron Deposits of the 
Steeprock Lake Area"; A. A. 
Brant, "Geophysical Work at Steep 
rock Lake, 1938-39" - Vol. ZLVIII, 
.1939, pt. 2.

Magnetometer work to trace the iron
formation bands.

See A. A. Brant, "Preliminary 
Report on the Little Long Lac 
Area, 1939".

Summer 1941 Southwestern Ontario Gravimetric and magnetometer
measurements carried out to ascer 
tain their ability to locate gas 
structures o

Summer 1942 Southwestern Ontario Magnetometer measurements of 1941
completed.

See A. A. Brant, "Gravimetric 
and Magnetic Geophysical surveys 
in the Gas Fields of Southwestern 
Ontario, 1941 and 1942", Vol. Lil, 
1943, pt. 5.

Summer 1939 Little Long Lac

Summer 1943 Madoc Area Electrical resistivity work in con 
nection with the search for 
additional fluorspar deposits. 
Preliminary Report submitted to 
Mines and Geology Branch, Depart 
ment of Mines and Resources., 
Ottawa, for publication with re 
port of T. C. Fawcett on the
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Summer 1?44 Kirkland.  Larder

Madoc area o

l.lagnetio, electrical resistivity, 
and self potential work done to 
determine the merit of these 
nethods in locating the "break".

II. A review of this work, the conclusions as to what geophy 
sical methods may do, and suggestions as to how they may be 
developed and applied follow:-

Magnetometer

Magnetometer surveying in general will enable most rock 
formations to be differentiated even though differences in their 

, magnetic properties are slight, e.g. lavas, tuffs, and limestones 
could be differentiated at Steeprock lake; lavas and greywaekes, 
at Little Long Lac; and pre-Cambrian lavas and sediments in the 
Kirkland-Larder area, although the highly carbonatized rocks 
within the "break" could be differentiated only with difficulty 
or not at all.

Magnetome ter surveying is in general an aid to geological 
'and structural mapping and provides a'means, in many cases, of 
obtaining a sub-outcrop map. It is not a direct means of 
mineral location unless the mineral bodies sought are magnetic 
or associated with some magnetic mineral or rock. As examples, 
gold deposition in the Pickle Lake and Little Long'Lac areas 
is commonly associated with iron formation, and the pyrrhotite 
ores of Sudbury are magnetic.

The standard procedure of magnetometer surveying is well 
developed and quite widely applied, and a sensitive highly 
developed instrument, the Askania type, is in general use. It 
is at present being manufactured in Toronto, although the 
cost is out of reach of most individual explorers.

14

It is assumed that magnetic work would be more widely 
practised if the art of interpretation were more generally 
understood. A highly applicable (except in certain exceptional 
cases), simplified procedure of interpretation is being developed 
and tested. It is not as yet public.

EL e ctri cal Res is tivi ty

Electrical resistivity methods have in general been 
applied to the tracing of conductors represented by shear or 
mineralized zones 0 There are several variations to the method, 
but all have in common the (energizing of the ground by current 
and the measurement or comparison of successive drops in 
voltage between metal exploring stakes moved along a profile 
line.

The work at Steeprock lake showed that the electrically 
resistant hematite body could be traced by working through 
the ice. Certain fluorspar veins in the Madoc area were found 
to be associated with zones of pronounced fracturing in lime 
stone. These are characterized by decreased resistivity. One 
new vein was thus predicted, and the extension of others in 
dicated. The shear zone marking the Larder Lake "break" was 
indicated by decreased electrical resistance at the Omega, 
Barber-Larder, and Chesterville mines, where tests were made.

The use of electrical resistivity methods has been much
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more restricted than magnetic methods, owing to less 
applicability, the cumbersomeness of equipment, and the 
marked anomalies occuring at rcck-muskeg "boundaries, which 
makes the delineation of anything in the vicinity uncertain. A 
nev/ field set-up, involving much less wire and movement of 
generator leads and a simple mathematical means of correcting 
for surface effects, has been deveolped during the past year and 
will be discussed in this year's report.

Self-potential

Self-potential measurements are made of the voltages 
arising from the action of chemical oxidation at sulphide 
bodies, or from the resulting change in concentration of under 
ground waters in a shear zone or fault. For example, the 
Larder Lake "break" at Barber-Larder and for about a mile east 
ward contains sulphides. and gives rise to a considerab.le self- 
potential anomaly.

In many cases a self-potential survey can indicate the 
presence of even sparse sulphides beneath moderate depths of 
overburden. A muskeg, however, may reduce the anomaly by 5 o** 
10 to 1.

' *
Self-potential surveys are now seldom made though they 

are rap id j--cheap, simple to execute, and 1 not infrequently 
extremely helpful 0

ELeotrpmagnetic

Electromagnetic methods, involving the generation of an 
electromagnetic field at frequencies of sixty to a million 
cycles and the measurement by means of a pick-up coil of the 
effect of the resulting currents induced, have not been tried 
as yet by the Ontario Department of Mines. The main difficulty 
with these methods is thp extreme anomalies caused by surface 
conductors, such as muskegs and swamps, and the fact that any 
mineralized zone to be indicated must be heavily mineralized. 
These methods, however, are of interest as being useful and 
quick to apply in areas of shallow, dry overburden and as being 
the only ones in addition to the magnetic capable of being 
operated in winter (apart froia resistivity work on frozen lake 
surfaces.)

i

Gravimeter

Gravimeter measurements, making use of the increased 
gravitational pull caused by formations of greater density, 
have been assayed only twice in the pre-Cambrian. Broad for 
mations are necessary to cause.- appreciable anomalies. Their 
use, however, to predict deep intrusions, efrc 0 , in areas 
vthoroughly geologized should not be lost sight of. The 
readings would be little influenced by the general Northern 
Ontario topography,,

As regards gas exploration, the experience in Southwestern 
Ontario shows that gravimeter work is best applied when it is 
thought that large basement blocks are associated with the for 
mation of the gas or oil structures.

Seismic

Seismic methods have not been tried in the pre-Cambrian in 
Ontario because of the cumbersomeness of equipment, difficulty
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of applying surface layer corrections, high cost, and very 
limited applicability. Special problems, however, may arise 
where trials might be made to advantage, e.g., the thickness 
of the Cobalt sediments east of Larder Lake.

Chemical Analyses

The widespread chemical analyses of soils and the measure 
ment of lake and river conductivities have been suggested as 
refinements of "float" prospecting to broadly localize areas of 
mineralizationo As little experimental work is at hand by 
which to judge the usefulness of these proposals, final conclu 
sions as to their efficacy must be postponed till time provides 
sufficient widespread observations. It is doubtful if they will 
serve however, to locate mineralization in areas of considerable 
outcrop and glacial overburden, such as characterize Northern 
Ontario.

Radioactivity;

Measurements of the surface radioactivity by the varying 
Gamma radiation of rocks and veins are limited by the fact that 
5 feet of drift is practically sufficient to blanket out the
most radioactive vein 0 ~"-"* -

III. General conclusions'regarding the status of geophysical 
methods to date are as follows:-

1* Magnetic measurements are generally applicable at all 
seasons. The procedure is simple, but the approach to inter 
pretation should be and can be much simplified to stimulate 
broader usage a

2. Electrical resistivity measurements have specialized 
seasonal application but'are at present infrequently used. 
The development of a simplified standard operating procedure 
and'approach to interpretation would be of great aid.

3. Self-potential methods are direct and simple to apply 
and interpret. They have only seasonal -application* They could 
well be much more widely used than at present c

4. Electromagnetic methods have only very local applicabil 
ity to cases where marked conductivity contrasts exist under dry 
overburden. The measurements can be carried out in winter.

5. Gravimetric and seismic methods iaay have application 
only to certain special problems.

IV. The limitations of geophysical methods are as follows:-

All geophysical methods have only a limited applicability, 
owing to the fact that they lack depth penetration, the anomaly 
caused by a long tubular body decreasing roughly proportional 
to the depth of the body. Certain methods, the resistivity and 
the electromagnetic, are limited by the effect of surface fea 
tures unless adequate corrections are found. The resistivity, 
and self-potential methods cannot be operated in winter. Seismic 
methods are limited by cost and applicability.

The goal then can be little more than to provide a reliable 
sub-outcrop map. However such a map may be very helpful in 
solving geological and structural relationships and in facilit 
ating exploration by drilling.



The usefulness of geophysics can best be developed by:-

1. Simplifying and standardizing procedures 0

2. Simplifying, standardizing, and publicizing the 
methods of interpretation-

3. Establishing v/hat can be done in the various areas, 
i 0 e. if possible, geophysically calibrate the area,

4. Research; (a) by trying and reporting on new methods 
in order that operators may be informed at an early 
date of their possibilities and limitations; (b) by 
trying to develop methods of greater depth penetration, 
such as might be achieved, for example, by the use of - 
the numerous drill-holes in many areas; (c) by trying 
to overcome the shortcomings of some of the present 
methods, e 0 g. electromagnetic;' (d) by trying to develop 
methods applicable in winter; (e) by compiling regional 
results in order that the full eventual usefulness of 
the cumulative results may be realized *

November 15, 1944
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