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DEPORT ON GEOMAGNETIC AND GEOLOGICAL SURVEYS 
OF THE CANADIAN JOHNS-MANVILLE PROPERTY 
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Geological and geomagnetic surveys of the Johns-Manville property in

McCool Township indicate the presence of two northwesterly striking nearly 

parallel serpentine bands, extending for a total distance of 6 miles. The 

serpentine occurs in a series of fault blocks formed by northeasterly 

trending cross faults of varying displacement.

High magnetic anomalies were obtained over sections of the serpentine, 

but these appear to have no specific relationship to asbestos bearing 

serpentine zones.

A marked section of low or normal readings were obtained on Claims 

54080 and 540SL along the projected strike of the north serpentine band, 

indicating that the serpentine lenses out in this area.

The serpentine is indicated to be a differentiate of and to occur 

along the margins of an older diabase complex mass. Keewatin volcanics 

are in contact with the serpentine on the south and the north of the two 

bands.

jnt.ro.duot.ion.

Chrysotile asbestos veins are sparsely distributed, and occur on 

isolated portions of three outcrops along the two northwesterly trending 

bands of serpentine on the Johns-Manville property in IfoCool Township. 

Geological conditions in the area are, however, much different from those 

existing in the asbestos areas of the Eastern Townships of Quebec regarding 

both rock types and structural conditions, and exploration of the property 

by diamond drilling has been complicated by these factors. Geological and 

geomagnetic surveys were, therefore, carried out in August and September, 

with .the objective ..of: ,,o3f
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property, location. Access

The Canadian Johns-Manville property under discussion in this report 

uoneAsts of 85 unpatented claims located in Lots 6 to 12, Cone. 2 to 5* 

McCool Township, and Lot l, Cone. 5, Munro Township, District of Cochrane, 

Ontario.

Survey Procedure

Northeast-southwest lines turned off and extended by picketing to the 

boundaries of the property from a N. 480 W. trending surveyed baseline 

established from survey posts, surveyed on the Concession line between 

Cone. 2 and 3, provided control for the surveys. Direction of lines was 

corrected by surveyed end lines, parallel to the base line, the picket 

lines being tied in by chaining to the end lines* Three subsidiary base 

lines along the 3rd Concession line, along the centre line of Lot 7, and 

along the Lot 8 line were surveyed in order to assist in covering all the 

southerly claims in the group.

Magnetic observations were made with an Askania vertical variometer 

with a sensitivity of 29 gammas per scale division, at 100 ft. intervals 

along the main base lines, the picket lines and the end tie lines* Addi 

tional sub picket lines were out and read over the anomaly zone to check on 

northeasterly trending faults* Magnetic results were tied in to the 8.W. 

Munro magnetic base station of the Ontario Department of Mines. Station 

7/00 E. on Line 36 W. thus has an absolute value for vertical magnetic 

intensity of 59026/15 gammas.
,. ..-  .SSiiSWSr***-..

Geological mapping was carried out after completion of the magnetic 

work, all outcrops being tied in to the stations established each 100 ft. 

on picket lines and base lines.
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Due to the scarcity of outcrops throughout the area only one map has 

been prepared showing the geological information as well as the geomagnetic 

contours and the interpretation from both outcrops and magnetic results*

Regional Geology

The Johns-Manville property is located a short distance north of the 

eastern extension of the "Porcupine Belt" - a wide zone of Precambrian 

volcanic and sedimentary rocks which extends from beyond Timmins eastward 

into northern Quebec. The most important structural feature of the area 

is the major fault zone known as the Porcupine "Break" which has been 

traced from the vicinity of Porcupine Lake, near Timmins, to beyond the 

Quebec border. This fault zone is considered to be a controlling structure 

in the localization of the gold deposite for which the Porcupine Belt has 

been industriously prospected for many years* Any connection between this 

fault and asbestos deposits is, of course, still obscure, but it is worth 

remarking that the most important gold deposits found lie to the north of 

the fault zone.

Intruding the volcanic series are several intrusive masses of composite 

nature coupleting of both ultrabasic rooks of various kinds, now almost com 

pletely serpentinized, along with less basic types such as gabbro, diabase, 

pyroxenite and diorite.

Geology of the Canadian JohnB-tyanville Property

All the consolidated rocks exposed on the property are of Precambrian 

age, and may be divided into three groups in order of relative aget 

l* Younger diabase.

2. Older diabase, pyroxenite, gabbro, pyroxenite and serpentine*

3. Volcanic rooks - daoitio and andesitio lavas*
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Very few exposures of the various rock tyges occur over the property, 
most of it being overlain by extensive and deep sand deposits* The most 

complete outcrops occur near the south end of the property (Claims L54089. 

54091, 54092), on and in the vicinity of MoOool mountain.

lounger Oiabase

Outcrops of younger diabase were found at only two points in the map 

area, viz. in the south part of Claim L54755 and in the north part of 

Claim L54091. In both cases the exposed bands of diabase are narrow and, 

in the latter case, apparently lens-like. The band of diabase on the 

east side of a gtibbro-diorite outcrop on Claim L54755 probably is the 

northwest side of a northeasterly striking dyke, the rook ic fine-grained, 

dark grey, very hard and massive quartz diabase.

Older Diabase. Pyroxenite, Gabbro and Diorite

The older diabase is a massive, medium-grained rook, light grey to 

greenish grey on fresh surfaces, and weathering brown or reddish brown* 

Occasional grains of quartz can be seen with the hand lens along with 

lathes of feldspar. The rocks are, therefore, probably quarts diabases.

Intimately associated with the diabase, to the extent that no clear 
out separation could be determined, are considerably darker and more 
basic rook types classified in the field as gabbro and greenish grey 
pyroxenite* Again, finer grained, less basic types have been classified 
as diorite.
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Serpentine

The typical serpentine is a fine-grained, massive, greenish black 

rock weathering brown or, especially where asbestos veinlete are present, 

almost white. A variation from this type is a more granular, lighter green 

serpentine which appears to be a recryetallieed form of the more massive 

serpentine. It is in this latter type of serpentine where asbestos veins 

of interest occur. The exact relationship between the two types is not 

altogether clear, but the more granular serpentine has been found most 

commonly in the central portions of the dykes*

Sparse veins of asbestos up to 1/4 inch occur in isolated patches on 

each of the three outcrops, viz. Claims L5-4100j 54110} 54089; 54091 j 54092. 

Abundant magnetite, in seams up to 1/2 inch wide which form a complex network 

through the serpentine, is present in nearly all the serpentine.

White weathering picrolite veins are not common in the outcrops but do 

occur in the serpentine.

The serpentine can be observed in contact with the older diabase at 

only two points, viz. on Claims L54100; 54089} 54091} 54092. At the first 

mentioned point serpentine is in contact with pyroxenite, a differentiated 

phase of the basic complex. The contact is sharply defined with wedges of 

serpentine projecting a few inches into the pyroxenite and small, irregular 

masses of pyroxenite being enclosed in the serpentine. On Claims 54089) 

54091, and 54092 the serpentine forms a sharp contact with the older diabase. 

There is no direct evidence at either point to indicate that the serpentin- 

ized peridotite is intrusive into the pyroxenite or older diabase or vice 

versa. On the contrary, the evidence points to a process of differentiation 

in which the various phases of the older diabase and the serpentinized 

peridotite and dunite are differentiates, in place, from a common magma.
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Volcanic Rocks

The only outcrops of volcanic rooks occur on Claims L55093, 55098, 

55099 on the south side of the south serpentine band. At no point can 

volcanic rocks be observed in contact with the serpentine. It is believed, 

though no outcrops are available for study, that volcanic rooks foro the 

north contact with the north serpentine band. Volcanic rooks do outcrop 

approximately 1-1/2 miles to the northeast of the north serpentine band, 

but these are too far distant to be used as evidence to support the above 

theory.

The volcanic rooks present are mostly fine-grained, light greenish 

grey dacite B and ancle si tee.

Interpretation of Geomagnetic Results

Older Diabase

The magnetic field over the older diabase is uniformly low and indis 

tinguishable from that over volcanic rooks. It was impossible, therefore, 

to define the contact between the older diabase and volcanics on Claims 

L5406Q, 54081 and 5-4085. The interpretation of the distribution of the ^ 

older diabase and volcanics is based principally on outcrop information.

Serpentine

High magnetic readings ranging from 4,500 to 15,000 f gammas make it j 

possible to define with considerable accuracy the contacts between serpentine f 

and the volcanic rocks which border it on the north and south, and the older \ 

diabase which borders both serpentine zones within the two bands.

Very high readings were obtained over sections along the strike of the 

serpentine and generally in the central portion of the bandg The higher 

readings form long narrow anomalies over the serpentine.



On Claims L54090, 54081, and 54085 the magnetometer readings become 
equal to those over the older diabase or volcanics along the strike of the 
north serpentine band, and indicate that the serpentine is not present in 
this section.

North of Claim L54110 the serpentine becomes considerably wider for a distance of 7,200 ft. along its strike and narrows again toward the north end of the property*

The serpentine is indicated to occur as two definite bands bordering 
a central older diabase complex* It is thought that the serpentine is 
continuous around the south edge of MoOool mountain, though no work has 
been done in that section to offer proof of this interpretation. However, 
if this be so, the serpentine forms a continuous band, except for one 
break on claim for a distance of 6 miles within the property boundaries, 
and for an unknown distance beyond to the northwest*

Faulting

Detailed mapping of the existing outcrops has shown numerous cross- 
faults trending generally northeast. The existing faults are shown to 
offset the serpentine. As some knowledge of the location, direction and 
amount of offset of cross-faults is a most important factor in the localisa 
tion of asbestos deposits, particular oare was taken in the magnetic work 
in order to locate these as accurately as possible.

Magnetic and geological work has thus indicated a series of cross- : faults with opposite directions of displacement and varying amounts of 
displacement. The serpentine band is thus divided into a series of fault

l
blocks of varying magnitude, and the blocks have moved as units thereby j explaining the opposite displacements along individual faults. Maximum y

'A*; i
displacement of 500 ft. occurs along the fault on Claim L55102. It seems *' 
probable that a fault Is responsible, in part, for the interruption of the serpentine on Claims L54080, 5408L and 54085* A fault of unknown displacement
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has been mapped on the older diabase outcrops on Claims L54785 and 54083, 

and if projected eastward it would pass through the area of low readings 

between the extremities of the north serpentine band*

It is considered that the faults are pre-asbestos, and their presence 

indicates fracturing within the serpentine which may or may not have been 

sufficiently severe to produoe the necessary subsidiary fractures in whioh 

asbestos veins might occur*

Detail of Survey

The survey was commenced on August 15th, 1949, and completed on 

October 6th, 1949* or occupied a total of 53 days* A total of 58.^ miles 

of line was cut, chained and picketed whioh includes 10.2 miles of base 

or control line surveyed. A total number of 3)060 stations were established 

in this distance.

The following is the breakdown of the actual man-days required to 

complete the magnetometer surveyi-

(a) Line Cutters (4 Men) -

Henri Boucher - Contractor 
August 15th - Sept. 17th c 136 Man-Days x 4

(b) Instrument Operators and Assistants -

Magnetometer - L. B. Merrell and Assistant 
August 17th - October 6th a 102 Man-Days x 4

Transit - D. K. Sherry and Assistant 
August 15th - 27th s 26 Man-Days x 4

Dip Needle Traverses - L* B. Merrell St H * L. Garvie 
July 17th - August 15th x 60 Man-Days x 4

104

240

y("^ f * -Y
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(c) Consultants -

1. Field Work!
H. L. Garvie 
N. W. Hendry

2. Office Worki
H. L. Garvie 
N. W. Hendry

(d) Draughtsmen - 

J. D. Qoode

30
20

15
30

50 Man-Days x 4

45 Man-Days x 4

...45 Man-Days x 4

200

180

180

TOTAL.............. 1,856

The following is the breakdown of the actual man-days required to 

complete the geological mapping!-

(a) Field Workj
H. L. Garvie ... 10 Man-Days x 4

(b) Office Horki
H. L. Garvie St J . D. Goode ,.. 15 Man-Days x 4

!\ (o) Consult ing t 
^ N . W. Hendry

Q-'
15 Man-Days x 4 

TOTAL *.* * 4

40

60

60

160

^Assessment Work Distribution 

'' Claim Ho. 

1*54079 V

54109] 54JL10) and J

o 54095

L54784 to 54786 

L54937* 54840j 54235

40

480

280

7,
No. of Days v 

Geologioa,! 'y ^Y/-
y^^' r/

22
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816
92

x f i
Geologist

16, 1950
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