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HELICOPTER GEOLOGICAL SURVEY

Of

WILHELMINA, GEARY, MOBERLY and THORBURN TOWNSHIPS 

DISTRICT OF COCHRANE

By

H. D. Carlson1

PURPOSE

In many parts of the Canadian Precambrian Shield there 

are extensive tracts of territory which are blanketed by a 

widespread mantle of glacial debris varying in thickness from 

a few to more than 300 feet in thickness. Commonly the 

surfaces of such terrains are wet, swampy, muskeg areas on 

which grow thick stands of spruce, tamarack, cedar and tag 

alder trees and bushes, though sizeable zones of open muskeg 

are by no means rare. In such areas natural rock outcrops 

are not abundant and may be scarce and widely scatered. The 

largest of these may be sizeable open areas on which 

forest growth is slight or they may be prominent monadnocks) 

in either case such outcrops generally can be located readily 

by careful study of the relevant air photographs in stereo 

scopic pairs. Smaller rock exposures along the edges of lakes, 

rivers and streams also generally can be located on air photos. 

However, small outcrops in areas of moderate to thick forest 

cover are not detectable readily on air photographs, since 

the latter are usually taken during the summer months,

 ^ Resident Geologist, Ontario Department of Mines, 155 Pine 

St. S., Timmins, Ontario.
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when foliage is fully developed, for forest resources 

inventory purposes.

Accordingly the purpose of the helicopter survey des 

cribed herein is three-fold; 

l* To determine the feasibility of locating small, scattered

outcrops in regions of extensive drift and forest

cover, by systematic helicopter search.

2. To determine the cost of mapping such regions by this 

method so that its economy may be judged in comparison 

with that of conventional survey methods.

3. To outline the logistic problems connected with such a 

survey.

LOCATION

The region selected for this experimental helicopter 

survey is bounded by latitudes 48 0 43 T and 48 0 53 T and long 

itudes 8l 0 37 f and 8l 0 50'j it consists of four six-mile town 

ships, Geary in the northeast, Wilhelmina in the northwest, 

Thorburn in the southeast and Moberly in the southwest 

quadrants; the total area covered is 144 square miles, 

located in the Porcupine Mining Division, District of 

Cochrane, Ontario. The centre of the region lies about 27 

miles northwest of the Town of Timmins and about the same 

distance south of the Town of Smooth Rock Falls. The course 

of the north-flowing Mattagami River lies from two to five 

miles east of the eastern boundary of Geary and Thorburn 

townships.

At present the most practicable means of access to most
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parts of the region is by helicopter. There are a few small 

lakes but only one possibly is large enough for float-equipped, 

fixed-wing aircraft to land on, being about 700 feet wide 

and 3j000 feet long. This lake is in the east-central part 

of Wilhelmina township and is the site of an Abitibi Power 

and Paper Company bushworkers* camp; this camp is connected 

to Smooth Rock Falls by a private, all-weather gravel road, 

Limited access is thus available to the north-central part 

of the region.

TOPOGRAPHY

The region is one of virtually no vertical relief. 

Two broad, low rock ridges in northwestern Wilhelmina town 

ship and several glacial outwash sand plains in the central 

part of the area stand perhaps as much as 50 feet above 

the general level, otherwise the terrain presents an aspect 

of monotonous flatness. To the south in Loveland, Byers, 

Robb, Jamieson and adjacent townships, a number of monad- 

nocks of volcanic rock rise as much as 400 feet above the 

general level of the countryside, their conical shapes 

standing in stark relief against the skyline.

The four townships surveyed lie along the southern 

edge of a former Pleistocene glacial lake, and the bedrock 

surface is now almost entirely covered by unknown thicknesses 

of glaciofluvial lacustrine clays. In a number of places 

the latter are in turn overlain by broad, irregularly- 

shaped areas of sand and gravel outwash deposits; these 

commonly support a growth of birch and poplar trees and the
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sand surface is usually covered by humus and a thin growth of 

moss .

There are about a dozen small lakes and ponds in the 

region, all slowly succumbing to the encroachment of the 

surrounding muskeg. Many areas of more or less open swampy 

bog, large and small, testify to the former existence of 

many such residual glacial potholes. Where glacial sands, 

gravels and residual ponds are absent, the lacustrine clays 

are covered by a mantle of muskeg on which stand growths of 

variable thicknesses of spruce, tamarack, cedar and tag alder.

The region is drained by a number bf sluggish, meander 

ing creeks and streams, the largest of which include Muskego 

River, White Caribou River, Wilhelmina Creek, Geary Creek 

and Thorburn Creek.

PROCEDURE

The procedure for conducting such an experimental 

helicopter survey can be conveniently divided into three 

main phases, (l) pre-flight preparations; (2) systematic 

flight search procedure and problems; (3) follow-up 

ground examination procedure and problems.

(l) Pre-flight preparations include the initial conception 

of such projects and the decisions made at budgetary planning 

levels with respect to their conduct. In July, 1964* J- E. 

Thomson, Chief Geologist of the Ontario Department of Mines, 

suggested the present project to the writer and indicated 

that sufficient funds would be made available for its 

execution) the general scale of operations and the approximate



date of the survey were agreed upon with him. These and 

other items of consideration are discussed below:

(a) It was decided that the base-map scale for the project 

would be 4 inches equal to l mile; this is the standard 

scale for detailed mapping by the Ontario Department of 

Mines; vertical air photographs in stereoscopic pairs and 

adequate topographic maps at this scale are available from 

the Forest Resources Inventory of the Ontario Department 

of Lands and Forests for most parts of the province.

(b) It was agreed that the operation should be conducted 

during the month of October, 1964, after the leaves had 

fallen from the deciduous trees, and before the first 

permanent snowfall of the year.

(c) Air photographs of the four townships, taken in 1961, 

were carefully studied stereoscopically by the writer, on 

two separate occasions, for evidence of rock exposures; 

a number of localities were outlined where there was some 

evidence of natural outcrops; a number of other localities 

were noted for particular attention, as these were topographic 

highs where bedrock exposures might most likely occur.

(d) It was decided that systematic traversing above the 

terrain would be conducted at 4-mile intervals, since this 

is the normal traversing interval in ground survey work for 

the agreed-upon scale of mapping. The altitude and speed of 

the helicopter traverse flights would be determined by 

experiment and experience for optimum results as the survey 

progressed.
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(e) Flight lines running due east and west were laid out at

intervals on the base maps of the area to be surveyed) 

since the scale of these maps is one inch equals 4: mile, 

the flight lines oil the maps were spaced one inch apart. 

These flight lines were then transferred to the individual 

air photographs of the area; this operation must be conduc 

ted with some care, since the individual photographs vary 

slightly in scale and orientation with respect to each other 

and to the base map. The flight lines were drawn on the 

photographs using a narrow felt pencil with ink of a bright 

pink colour, which stands out well against the generally 

dark background of the photographs. A total of 48 flight 

lines were drawn, each 12 miles long; these were numbered 

consecutively from north to south, and the proper number 

assigned to each flight line was placed beside it on the 

east and west edges of the appropriate photographs. 

(f) Selection of a helicopter and a service flying contrac 

tor involves a number of considerations:

(1) The helicopter should.be able to carry three 

observers, besides the pilot, seated so that clear views 

of the ground may be obtained to the front and on both 

sides of the aircraft during flight.

(2) The helicopter should be suitable for bush oper 

ations; i.e., have a sufficiently powerful engine and other 

characteristics to permit it to land on and take off from 

closely confined openings in rough forest-covered terrain.

(3) The helicopter pilot should be experienced and 

competent in bush operations, and preferably also be a
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competent helicopter engineer in the event of emergencies.

(4) A favourable combination of these factors 

should be reasonably competitive in price with other 

available machines and contractors.

After consideration of these items a Bell-J helicopter 

owned and operated by Pegasus Airlifts, a division of 

Inspiration Helicopters Limited, was used for this survey 

at a price of $90.00 per hour of flying time.

(g) Logistical considerations in connection with the survey 

are concerned mainly with the problem of re-fueling the 

helicopter. The Bell-J machine fuel tanks have a maximum 

capacity of 48 U. S. gallons, enough for flying and hovering 

time of roughly 2 hours. Average round-trip flight time 

from Timmins to the survey area and return is approximately 

40 minutes, thus returning to Timmins for re-fueling was 

out of the question. The writer therefore visited the 

Superintendent of the Woods Department of the Abitibi Power 

and Paper Company in Iroquois Falls and obtained permission 

for Pegasus Airlifts to establish a small fuel dump at the 

Abitibi camp in Wilhelmina township mentioned previously. 

An emergency pack containing several days hard rations, 

matches, an axe, a tarpaulin, a small propane heater, etc., 

is carried at all times by the writer and his assistants 

when using helicopter services. Daily lunches were purchased 

by the survey crew during the course of the operation. 

(2) Systematic flight search procedure and problems

(a) The survey was conducted on the following dates - 

October 15, 16, 17, 18, 20, 21 and 23, 1964. Traverse
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flights were flown on "the first five days, and ground 

examinations of outcrops found were made on the last three 

days. Personnel involved in the Survey work were: 

H. D. Carlson - Resident Geologist, Timmins. 

P. E. Giblin - Resident Geologist, Sault Ste. Marie. 

Roy Wares - Field Assistant to H. D. Carlson. 

Ted Protheroe - Pilot and Engineer for Pegasus Airlifts. 

Dr. Giblin participated for the first three 

days of the survey only.

(b) Traverse flight lines were flown between the 

hours of 10:00 a.m. and 4*00 p.m. Eastern Daylight Saving 

Time on the dates indicated. At this time of the year the 

sun is so low in the sky before 10:00 a.m. and after 4*00 

p.m. (E.D.S.T.) that navigation is tedious, and the 

lengthening shadows cast by the trees make ground examin 

ation difficult. Also, experience showed that observer 

fatigue after 4 to 5 hours of flight traverse time resulted 

in some lack of attention with consequent loss of efficiency.

(c) One observer sat immediately behind the pilot and 

was responsible for navigation; topographic and other features 

readily identifiable both on the ground and on the photos 

and useful in maintaining an accurate course, include creeks, 

ponds, lakes, winter roads and trails, timber cutting 

areas, patches of open muskeg, clumps of birch and poplar, 

streaks and patches of tamarack (a light orange colour at 

this time of year) and hills and ridges. In general, after 

a little practice, there was no serious difficulty in
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maintaining reasonably accurate courses over the pre 

determined flight lines.

(d) Experimentation and experience along the first 

few flight lines established that at an altitude of 300 

to 350 feet it was possible to get a reasonably good view 

of the ground for distances of up to 1/8 of a mile from 

either side of the flight line, provided the forest growth, 

particularly of evergreen trees, was not exceptionally 

dense. Wherever spruce trees were closely spaced, abundant 

and tall, views of the ground could be obtained only 

directly under the helicopter. Elsewhere, however, such 

objects as fallen tree trunks, upturned roots, boulders, 

small pools of water, bears and moose were observed readily 

at distances up to several hundred feet away from the flight 

line. A speed of 40 miles per hour was found to be just 

slow enough to permit adequate scanning of the terrain by 

the observers and reasonably accurate navigation of the 

flight line in co-operation with the pilot. Wherever any 

evidence of natural outcrops was seen or suspected, the 

pilot was asked to circle the spot or to hover and descend 

over it to altitudes of sometimes less than 100 feet. If 

the location was deemed worthy of ground examination, it was 

marked as precisely as possible on the appropriate air photo, 

and the closest possible helicopter landing site looked out 

for in subsequent flight passes in the vicinity. 

3 * Follow-up Ground examination procedure and problems

All flight line traverses were completed in the helicopter

before any follow-up ground examinations of possible,



- 10 -

probable and confirmed areas were made. Problems connected 

with this phase of the operation consisted mainly of the 

finding of suitable landing sites as close as possible to 

the areas to be examined, and in the planning of a field 

program for the maximum effective use of the available 

geologists and the helicopter. If, for instance, it were 

possible to land quite close to all or most of the areas to 

be examined, and if the rocks exposed therein were found to 

be relatively simple types such as granite and diabase, then 

it would be reasonable to assign one geologist to each area 

at a time, keep the helicopter standing by, and visit several 

areas in any one working day. On the other hand, should 

access be more difficult and the geology more complex so 

that careful, more detailed examinations would be warranted, 

it would be better to have the geologists working in pairs 

and to spend a working day on each of the larger areas; 

the helicopter would drop them off early in the morning and 

pick them up late in the afternoon and in the meantime 

proceed with business for other clients; the alternative is 

to have the helicopter standing idly by with a waiting time 

charge of $18.00 per hour.

RESULTS

1. Traversing of the flight lines was commenced on October 

15th and completed on October 20th. During this period, one 

day*s flying time was lost due to mechanical troubles in the 

helicopter, and one day was lost due to bad weather. A 

total of 16 hours and 55 minutes flying time was spent in 

traversing the flight lines, flying to and from the area
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surveyed from the heliport in Timmins, and in local re 

fueling flights.

2. A total of 10 separate localities were examined on the 

ground. At 9 of these places the rock outcrops were clearly 

visible from the flight line traverse searches. At the 10th 

locality no outcrops were seen from the air and a ground 

check failed to reveal the presence of rock exposures. One 

outcrop is located in the northeast corner of Geary town 

ship, four are located near the northwest corner of 

Wilhelmina township and four near the southwest corner of 

Moberly township (Fig. l). In all of these localities no 

rock types other than granite and diabase were encountered 

in situ, so that relatively little time had to be spent on 

their examination. This work was done in the period 

October 20th to October 23rd, with one day being lost due 

to bad weather. At one locality the helicopter could not 

land any closer to the outcrop than about a mile away, 

elsewhere landings were made no more than a few hundred 

feet from the exposures to be examined. A total of 4 

hours and 50 minutes flying time was spent on this follow- 

up ground examination work.

3. The writer is confident that no rock exposures larger 

than a few dozen square feet in area were missed in the 

course of the survey. There is, however, no guarantee that 

very small, low, moss-covered outcrops in zones of dense 

tree growth were all found.

4. The total helicopter flying cost for this survey was
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just under $2,000.00. Adding to this figure the sum of 

$600.00 to cover salaries and expenses of the participat 

ing geological staff, the total cost of the field operat 

ions of this survey was at most not more than $2,600.00  

To survey the same area by conventional ground methods 

would require the services of a four-man field party for 

a minimum of two field seasons, at a total cost of roughly 

five times the money spent on this experimental helicopter 

survey.
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Figure l — Experimental Helicopter Geological Survey of 
Wilhelmina, Geary, Moberly, and Thorburn Townships, 
District of Cochrane, Ontario.




