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The REGISTRY is established to serve you but satisfactory service is largely dependent upon your

prompt return of files. This file is charged to you and you are responsible for its return; unless you notify the

Registry to transfer the charge to another person, the file will remain charged to you until it is returned.

If action cannot be taken within 48 hours B.F. FILE. Do not remove documents from the file.

Particulars Re Use of File Cover

Column 1 — Shows the office or name of the person to whom the file is routed.

2 — Shows the reasons for the routing, or the date and identification number of the letter on file

requiring your attention.

3 — Shows the date on which the file is routed to the user.

4 — Provides for initials of the person routing or rerouting a file.

5 — Provides space for the user to enter the date of P.A. (put away) when action is completed —

OR the letter ‘‘T’’ when the user transfers the file to another person.

6 — Provides space for the user to write the BF (bring forward) date, the date the user wishes the
file to be brought back to him.

7 — Provides space for the user to initial the entry when a file is to be P.A.’d, B.F.’d, or ‘‘T”

transferred.

8 — Provides space for the Registry to enter the date on which the file is returned to the Registry

and inspected before being put away.

L’objet du SERVICE DES ARCHIVES est de servir, mais la qualité du’service est liée au prompt retour

des dossiers. Il incombe 4 la personne au nom de laquelle le présent dossier est inscrit, de le renvoyer au ser-

vice des archives; 4 moins qu’elle n’avertisse le service d’inscrire le dossier au nom d’une autre personne, le

dossier restera inscrit 4 son nom, tant qu’il sera en circulation. Si l’on ne peut s’oceuper du dossier dans les

48 heures, indiquer la date de rappel. Ne pas enlever de documents du dossier. :

Détails concernant |’usage de la chemise

Colonne 1 indiquer le bureau ou le nom de la personne vers qui le dossier est acheminé.

2 — indiquer les raisons de l’acheminement ou la date et le numéro d’identification de la lettre
au dossier dont le destinataire doit s’occuper.:

3 — indiquer la date d’acheminement du dossier vers l’usager.

4 — réservée aux initiales de la personne acheminant ou réacheminant le dossier.

5 — réservée & \’inscription de la date de rangement par l’usager, lorsqu’il a fini du dossier —

OU a celle de la lettre ‘‘T’’ quand l’usager transmet le dossier a une autre personne.

6 — réservée a l’inscription de la date de rappel, A laquelle \’usager souhaite ravoir le dossier.

7 — réservée aux initiales de l’usager, lorsque le dossier fait l’objet d’un rangement, d’un rappel

ou d’une transmission.

8 — réservée au service des archives pour y inscrire la date ou le dossier lui est renvoyé et ou il

est examiné avant d’étre rangé.
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PERSONAL INFORMATION DISCLOSURE AUTHORIZATION
AUTORISATION DE REVELATION DE RENSEIGNEMENTS PERSONNELS

Pursuant to the Privacy Act, any personal information

transferred to the National Archives by a government

institution for archival or historical purposes, may be

disclosed in accordance with the Privacy Act regulations.

To assist National Archives in considering the disclosure

of such personal information, this form must be completed

and returned as indicated, along with the attached form,

Review of files prior to disposition.

En vertu de la Loi sur la protection des renseignements

personnels, les renseignements personnels versés aux

Archives Nationales pour des fins archivistiques ou

historiques peuvent étre communiqués conformément aux

réeglements sur la protection des renseignements

personnels.

Afin d'aider les Archives Nationales dans la considération

de la communication de ces renseignements personnels,

veuillez remplir ce formulaire et le retourner tel qu'indiqué

avec le formulaire ci-joint; Examen des dossiers en vue

de leur disposition.

Return to - Retourer & File no. - N° du dossier

JOO7-
Volume no. - N° du volume

S76 ty 2_
Do listed files contain personal information y

Est-ce-que le(s) dossier(s) mentionné(s) ci-dessus contient(nent) des renseignements personnels » Out Non

If so, could the release of personal information contained in the file(s) constitute unwarranted invasion of privacy y ( N
or . . te pet ee So esSi oui, est-ce-que la communication des renseignements personnels contenus dans le(s) dossier(s) constiturait(ent) une violation injustifiée de la vie privée > Oui Non

If yes, identify correspondence and state disclosure restrictions

Si oui, identifier la correspondance et les restrictions de divulgation

L2.

Date
\

Signat 4 fo

pO further infore&tion concerning the disclosure
of personal information, contact the ATIP Secretariat

1h M D/J

a 2 |C Lla\ S|

Pour de plus amples renseignements sur la

communication des renseignements personnels,

communiquer avec te Secrétariat de 'AIPRP
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I refer to your memorandum of May 9, 1966 regarding gas turbine powered generators.

The following list of turbines was taken from the January, February, 1965 issue |
of the Gas Turbine Magazine. We only list those of lowhorsepowerrating. te |
do not have the address of any known users of these turbines.

Country of

vanufocturer Sity QSrigin = =sHECs«sn ght

BMW « Triebwerkbau BmbH Munchen-Allach Germany 25 100 lbs.

David Budworth Ltd. Harwich ingland 60 100 Ibs.

Energy Transformation Boyertown, Pa, U.S.A. 15K 70
Corp. 20KW 8&0

65 110

Rever Gas Turbines Lid. Solihull War. England 60 140

Simmering-Graz-Prauker Vienna Austria 20 100

Solar, Div. Int.
Harvester Co. San Diego, U.S.A. 65 60

California

Williams Research Corp. Walled Lake, U.ii.A. 26.4,

Mich.

I hope that this is the information you reqeiz<.

ORIGINAL SIGNED BY

L. G. MacQUARRIE

(L.G. MacQuarrie)
LeHunt/ac/h for Chief, Engineering Division

000006



Document disclosed underthe Access to Information Act
Document divulgué en vertu de la Loi sur laccés 4 “mt

CIRGULATEON SLIP

Bx GERING DIVICION

Chief | A/Chief

Planing } Operations

Administration Cost Analyst

Se
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At +" ’partment” ” a. ; Ministére gu oO
4 _.oNorthern Affairs du Nord canadien et

CANADA and National Resources Deputy Minister des “ee nationales Sous-ministre

0 ein AO (
je Ottawa by May 9

Ww 
’

WR, C. M. BOLGER QO acces
( ye" your file/ votre dossier

M.D.R.P. - Preliminary Phase Reports

BROA AONE. panete ; :*uonvacie fs ONT |

VE 25 Bs
Pawnee Sy a

re oe 02. 21 be :
Thank you for relaying the comments of the Divisions on thetic

preliminary phase reports.

The comments on the Cooper report from the Engineering Division were

useful and raise several points to which we shall direct the attention

of the author. It would be helpful if some information connected with

the comment in the fourth paragraph mentioning the use of small turbine

generators in Newfoundland could be supplied:

- the name and address of the manufacturer,

and of any known users of the machine.

The comments of the Chief of the Welfare Division on the Mailhot report

were also very helpful and provided valuable guidance for the preparation

of the final draft, Concerning the need for ovr attention to be directed

toward the "transientTM community, I entirely agree with the point of view

expressed, We are hoping to send a researcher to Inuvik toward the end

of the summer to undertake a study of the transient community along the

lines Mr. Neville suggests.

The comments from the Industrial Division indicate misunderstanding of

scientific research methods (as opposed to "surveys", "feasibility studies",

or "getting the facts") and of the objectives of the Mackenzie Delta

Research Project, As listed, our sins appear to be mainly sins of omission

rather than sins of comission except in the instance of the comment that

the trapping maps in the Wolforth report are inaccurate. I have requested

that Mr. Wolforth have these checked by the Game Management Officer in

Aklavik. Although the data was originally obtained from his office, some

inaccuracy may have crept in.

‘ f: Ko

Ae hh,
Northern Co-ordination

and Research Centre. 5
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roonsas /

Staak bentoate Se Saeee oS Se e-npianneny entiation jet manatees
from the Northern Coeordination end Research Centre.

Would you kindly tranesit a copyto the Regional Admicistrater, Inuvik, for
his information,

A, Nault/cl/H

ec: Chief, Engineering Div,

Bad:; Kerr, N.C,.R.C,
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Please : |
APPROVE COMMENT |
SIGN SEE ME
NOTE AND FILE - PHONE ME
NOTE AND RETURN REPLY DIRECT
NOTE AND FORWARD TO: REPLY DIRECT,

|

|

COPY TO ME |

:

|Please Prepare:

| FINAL REPLY FOR SIG. OF
DRAFT REPLY |_|] DUE BY
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f partment Ministére
of Northern Affairs du Nord canadien et

CANADA and National Resources Deputy Minister des Ressources nationales Sous-ministre

Ottawa 4, May 2, 1966.

MR. C. M. BOLGER / our file / notre dossier

(7 your file/ votre dossier ~

Mackenzie Delta Research Project - Field Research Personnel

To avoid delay in notifying you of the assignment to field research of

the persons noted below, I will list information under the headings

noted in the provisional form which was sent to you on April 25, This

is not to imply that this format will not be changed if you think it

advisable,

(1) Names

Clarence Aasen and Walter Wright.

(2) University Affiliation

Department of Design,

Faculty of Engineering,

University of Waterloo,

(3) Professional Field

Graduate Architects (University of Manitoba) doing

post-graduate studies in Regional Planning leading

to a PhD degree.

(4) Employment Status

Seasonal positions

(5) Research Project

To isolate and evaluate the social and physical

components significant for planning in the Delta,

0/2 000012
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(6) Location of Field Research

The Mackenzie Delta, with headquarters in Inuvik.

(7) Time of Field Study

May 1 to August 31, 1966.

(8) Liaison with Northern Admin, Branch Field Personnel

Mr. Re Me Hill, (Manager of the Inuvik Research

' Laboratory) has been asked to introduce researchers

to the appropriate local officials.

(9) Assistance Needed

Probably access:to some statistical information,

and time for interviews, at the convenience of

branch personnel.

I would be pleased if you could forward this information to the appropriate

people in the Northern Administration Branch.

if le
Ke Je Kerr ,

Northern Co-ordination and

Research Centre

000013
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Your memorandum of April 6th asked for our comments on the four preliminary

reports prepared as a result of studies undertaken last summer, with

particular reference to (a) validity of data (b) areas where expansion
could be useful and (c) misleading or unfair personal references.

I asked Industrial Division to comment on the following three reports:

(33 The Mackenzie Delta ~ Its Economic Base and Development

(3
:} Domestic Economy of the Native People ~ Mackenzie Delta

Technology of the Mackenzie Delta

I asked Engineering Division to comment on "Technology of the Mackenzie

Delta” and Welfare Division to comment on "Community Structure - Inuvik ~

Summer 1965" ‘

The comments received from the Divisions are contained in the following

memoranda, copies attached:

(1) From the Chief, Engineering Division, April 20th

(2) Prom the Chief, Industrial Division,

(3) Fron the Chief, Welfare Division,
April 2lst

April 2th

I hope these comments and observations will be useful to you.

are quite relevant to the points you mentioned. Others are irrelevant, however,

in criticising the reports for leaving out information which I doubt they were

ointended to include in the first plece.

Sone, I think,

Rather than take time to edit these,

I an passing along all these comments so that you can make whatever use you can

of them immediately.

assistance.

C.M. Bolger/rd

okey

ole

Please let us know if we can offer any other advice or

000014
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DRAFT

Technology and the Mackenzie River Delta

Paul Fenimore Cooper, Jr.

This 1s a draft copy of this report. It

is incomplete and all conclusions are to

be regarded as only tentative. It is not

to be quoted or referred to in this form

without the author's express approval.

000016
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The Mackenzie Delta is set apart from the rest of northern Canada

in many ways. To the casual visitor, the most obvious is the variety of

scenery he finds in & comparatively small area: the typical low delta :

country of channels, islands, and lakes is bordered on the one side by

a line of hills, on the other by the Richardson Mountains - Mackenzie's

" snowy mountains" (1) - which afford the traveller a landmark for many

miles. The forests at the head of the delta give way, in the north, to

gently rolling tundra. Thus, within an area of perhaps fifty by one

hundred and fifty miles one can find ~ in addition to the ever changing

river channels - spots strongly reminiscent of the forests of the Canadian

shield or of the barren mountains and stretches of arctic coast which are

typical of many parts of the Canadian north. .

Again in comparison with other parts of the Canadian arctic, this

area is one of the richest in renewable resources. The delta proper is

an excellent habitat for muskrat and, to a lesser extent, beaver; the

tundra to the east has supported herds of reindeer for over thirty years.

_ There are fish and small, though useful, stands of timber. Although these

seem too scanty for the needs of the local population, they make the

area a good first site to test possibilities of northern development.

Here one can find almost all the problems which occur in living in the

arctic and subearctic parts of Canada while the relative abundance of

resources may make it easier to create an environment at least comparable

to southern regions in its amenities here than in the more desolate regions

farther to the east. |

The basic problem of life in northern Canada can be summarized in the

words "low standard of living". The resources of the country favour a

nomadic life of hunting, fishing, and trapping, which was led by the

native population for many years. This way of life has proved virtually

irreconcilable with aspirations to enjoy the labour-saving features that

characterize present-day life in the south. An impasse has been reached
000018
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which seems most difficult to resolve,

In such a situation, a man with scientific training naturally hopes

that the various scientific and technical disciplines can offer ‘some help.

The “easier life" of the south is dependent, in almost every action, on

the advances science and technology have made in the last century. Exper~

lence has also shown - as with the DEW line and the Joint Arctic Weather

Stations «+ that it is possible to transfer many of the advantages of life

in the south into an arctic environment. As yet, however, this has been

successfully done only in circumstances where money can be liberally

spent, both in the original development of the site and in its maintenance,

Such conditions may arise in military work or in the exploitation of a

particularly valuable mineral deposit, but without some such strong reason,

there can be no justification for the continuing expenditure of large

sums of money to maintain a semblance of southern amenities,

In the writer's view, this is the problem posed by a region like the

Mackenzie Delta: with present knowledge, with present resources, one can

only hope to maintain a standard of living comparable with the south

through a continuous underwriting of /facilities. There are two ways in
which science can help solve this problem. First, there must be the con-

tinuing search for ways of providing, both cheaply and in small amounts,

the facilities which we in the south take almost for granted. This, of

course, runs counter to much of southern development; to take a single

example, much of the economy of electric power arises from the fact that

the demand for it is so huge that it is feasible to build large generating

stations. Second, it is necessary to exert constant efforts to develop

all vossible renewable resources, unpromising as they may seem. We

believe that continuing, hard, imaginative work in both these directions

‘forms the only way in which any isolated region like the Mackenzie delta

can attain a higher standard of living and take its place as a self-

sufficient part of the country.
000019

In this paper we shall consider the present state of the Mackenzie
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~ *delta from this point of view. In orief, we shall first survey the natural

and social features of the area, for these determine the course of any

technological development. As will be seen, although native life has

-centred more and more on the settlements, there is still a considerable

amount of time spent in isolated camps; in. subsequent sections we shall

consider these different ways of life and try to determine directions of

‘study and research which might result in making them more comfortable and

more economic. Finally, we shall return to the question of renewable

resources to see if there are any obvious means by which technology might

aid in their utilization. |

Due to the ‘breadth of the subject, it is impossible for any one person

to give more than a superficial summary in dealing with most of the prob-

lems that arise; due to the basic nature of most of the inhabitants’ needs,

it is difficult to produce any particularly original suggestions, The

author hopes, nonetheless, that it is useful at least to bring together

into ‘one place many of the problems that arise in trying to provide, in

this part of the north, the amenities that technology can offer and that

his work may be useful as an introduction to more comprehensive and more

000020
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The delta of the Mackenzie River is the seventh or eighth largest

in the world (2); it extends about 150 miles from its head, at Point

Separation, to the coast of the Arctic Ocean; at its widest, it 1s some

100 miles wide. There are three settlements on the delta itself: Innvik,

the present administrative centre; Aklavik, the former administrative

‘centre and, originally, a.trading post; and Reindeer Station, the head-

quarters for the reindeer herding project.

In the present study we shall call a somewhat larger area "the Delta"

and incbude three more settlements which do not lie on the true delta.

Two of these are to the south: Fort McPherson and. Arctic Red River, lying

on the Peel and Mackenzie Rivers, respectively, above Point Separation.

The third, Tuktoyaktuk, is to the north, and is on the coast some twenty

miles to the east of the mouth of the East Channel. In doing this, admite

telly, we violate both geographical unity (though McKay (3) holds that

Richards Island and the Tuktoyaktuk Peninsula are remnants of older, pre-

glacial deltas) and any anthropological unity*. Nonetheless, by arctic

* We of course have both Indians and Eskimos present already in Inuvik,

but in a more mixed milieu than the Indian settlements of Ft. McPherson and

Arctic Red River or the Eskimo one of Tuktoyaktuk. In particular, Smith

(4) emphasizes the anthropological difference between the Eskimos of

Inuvik and Aklavik and those of Pulenoyele tke

standards the six settlements are quite close together, For many purposes

they already are treated as a unit, as with air transportation, in which

the main air service from the south goes to Inuvik alone, with the other

settlements being fed from there by a local service. We shall come across

others; as we shall see, this closeness may also help the overall develop-

ment of the area in the future. |

| Returning for the moment to the geographical delta, we can see on a 000021

map that although it has some of the familiar trianeular shape of a delta, |:
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theme is not: the typical extenston of sedimentary deposits into the

ocean, such as is found, for example, in the Lena or Mississippi Deltas,

This seems due to a rather low rate of deposition of sediment, which

Camsell (5) attributed, at least in part, to the large lakes in the

Mackenzie River drainage system acting as settling basins,

‘On closer examination, however, we find that the true modern delta

' 4s not triangular in shape either. Its southern end is not pointed,

but quite broad, for it is formed by the junction of the Peel and Mackenzie

valleys, and, in fact, the sediments carried by the Peel River have

contributed substantially to the formation of this part of the delta (6).

The southern half of the delta is confined between the mountains on the

west and hills and rolling uplands on the east, and is of almost constant

width. North of the Caribou Hills, and separated from then/ty a small
channel , is Richards Island; the eastern part of this consists of older

sedimentary formations with a more rolling topography than the modern

delta and again limits it on the east. Thus we find that in fact true

“delta country" is confined to an almost rectaneular strip, some thirty

to forty miles wide, which gradually curves westward 4s one goes down+

stream and to a small subsidiary delta between Richards Island and Kitti-

gazuit at the mouth of the East Channel.

The natural conditions of this area that affect engineering téch=

niques and, more broadly, technological development, fall into two broad

classifications: the soils and the weather. The nature of the land is

important, obviously, in any considerations of road-building or general

construction; as is well-known, the Mackenzie Delta offers a variety of

problems in this connection, |

In the first place, the low lands of the modern delta are, as one

would expect, almost entirely silt. The whole resion, moreover, is

singularly lacking in suitable materials for construction. There are a very

few few small riverine deposits of gravel in the delta, of which that at
000022

Point Separation is the main example (7). The paleozoic outtroppings av
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Inuvik are overlain, farther south, by fine-grained glacial deposits;

the same situation occurs in the Caribou Hills. The older pleistocene

deposits of Richards ¥sland and around Tuktoyaktuk are again fine sand or

boulder clay (8). The gravel beds at Inuvik are the most extensive known

in the area; even these do not extend the eight miles from the settlement

to the airport(9).

Lack of materials is not the end of the problems any construction must

face in this region; in common with most 6f the rest of northern Canada,

the whole delta region is underlain by permafrost. The depth to which the |

gsround:is frozen is large - a measurement of about 500 feet has been

obtained on Richards Island (10) - and the depth of the “active layer", or

of summer thawing, is small, being, in typical undisturbed areas, ahout

one to two feet (11).

' Under certain conditions - in particular, when the bearing strength

of the soil is the same whether it 1s frozen or thawed - the presence of

perma frost can be neglected. This, unfortunately, does not happen in the

Mackenzie Delta. At all the settlements the amount of water in the soil

is large; frequently it appears as "ice lenses", or large buried masses of

practically pure ice. In such cases, thawing can lead not only to a loss

of bearing strength, with consequent settling of any structure, but also

to a more drastic Slumping of the soil. Heat to do this can be transmitted

into the ground in various ways; the two most obvious are constructing a

heat source, such as a building, in contact with the ground or disturbing

the natural cover of vegetation. Removal of this last disturbs the thermal

balance at the surface and leads to a considerable increase in the thick-

ness of the active layer; at Inuvik this increase is to about --" (12).

One of the basic problems of construction in a region like the Mackenzie

Delta is the prevention of any such transfer of heat.

| In Fig. 1 we show the variation of ground temperature with depth at

a site in Inuvik where the round cover has not been disturbed (13). One
000023

particular feature should be noted here: the fact that the mean ground
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. temperature, even just below the surface, is noticeably higher than the

mean annual air temperature (about 15° F). This difference also occurs in

other parts of the world; it arises primarily from the enhanced ability of

the soil cover to obsorb and transmit heat in summer, when it is wet, and

followed by its increased insulating ability in winter, when it is not only

dry but also covered by snow. As we shall see, this temperature difference

| can. be troublesome in making use of the ground as a natural refrigerator;

it could, in theory, be put to practical use as a source of heat in the’

winter, but it its hard to see how this could be done economically.

The/oriein of the permafrost layer is open to debate, but it clearly
can be traced back eventually to the cold climate. Not only is the cold

ofzkhe and length of the northern winter an influence on almost every side

of everyday life, but we must consider other climatic factors - for example

the light rainfall of the region. For completeness, we shall run/ through
the most familiar and important features.

‘The basic factors determining the climate of the Mackenzie Delta

are its high latitude and the fact that, although it lies one the ocean,

this is a cold, rather than a warm ocean, such as is found in northern

Scandinavia, The high latitude means that the sun never attains a great

elevation; furthermore, since the Mackenzie Delta lies entirely within the

Arctic Circle, there is a period in winter during which the sun does not

rise, This region is still far enouch south. of course, that there is

considerable twilight during this period; even in mid-December there is

enough light for several hours of outdoor work. Fig. 2 (14) shows the

times of sunrise and sunset and also of the beginning and ending of twilight

(as defined in two different ways*) for Inuvik at different times of theyean

* Civil twilight is the period during which the sun's centre is not more

than 6° below the horizon; nautical twilight begins and ends when the

centre of the sun is 12° below the horizon. “The degree of illumination

at the beginning of morning and end of evening civil twilight is such 000024
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the brightest stars are just visible, and terrestrial objects can be easily

distinguished;... at the emd beginning and end of nautical twilight (it) is

such that general outlines of ground objects are visible, although the

horizon is probably indistinct, all detailed operations have become impos-

sible and all the navigational stars can be seen."(15)

The short days and low altitude of the sun mean that the winters’

are long; in the summer, although the sun is still comparatively low, the |

days are long and, as a result, warm. The transitions between these two

séasons are abrupt. This is put in quantitative form by the average

temperatures given in Fig. 3 (16). As & minor point of interest, we can

also sée in these the small tempering effect of the sea on the climate as

we go down the delta from Ft. McPherson through Tnuvik to Tuktoyaktuk.

For many purposes, the coldness of the climate can be gauged by the

number of degree days*; in particular, these units have proved to bear

* There are as many degree days in a single calendar day as the number of

degrees by which that day's mean temperature falls below 65° F.

a direct relationship to the amount of heat needed to: keep a building

warm and are widely used in estimating the amount of fuel needed for heating

purposes. Average numbers of degree days per month for Inuvik are given

in Fig, 4 (17); Table I gives yearly totals of degree days for Inuvik and,

for comparison, more southerly places.

The length and coldness of the winter mean thet the river channels and

the ocean are covered with ice for most of the year. This is of particular

importance in the Mackenzie Delta, where there is no extended road network

and where, consequently, life must depend to a great extent on the suite

ability of the river channels for travel, either by boat or on the ice.

Table II (18) gives average dates for break-up and freeze-up; in brief,

we can say that there are three and a half to four months, from June to

September, during which boat travel 1s possible. The ice on the river 900025
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channels and lakes 1s generally thick enough for travel in late October

or early November and remains so until May,

Other climatic factors which may influence the utility of some

technological design are rain, snow, and the incidence of cloudy weather

and fog. Fig. 5 (19) gives the average precipitation per month (measured

as rain) for Inuvik and Tuktoyaktuk; the Mackenzie Delta shares the

‘dryness of the rest of arctic Canada. Fig 6 (20) gives the average snow

thickness on the ground for the same two places. Here we may note two

features: there are only four months in which we do not expect a snow

cover on the ground, and the average depth of snow diminishes as we £0

__northward from the head of the delta to the coast (21). Due to winds and

the dryness of the snow, of course, deep drifts can be formed, and thus

| these "average" depths do not convey a true picture of what the country
Se
Sie cell

looks like in winter.

In Fig. 7 (22) we have the percentage of available sunlight that

actually occurs at Inuvik; the summer months are, in general, quite fine

weather, especially in comparison with the more overcast nature of the

fall months. This condition is typical of the inland portions of the

delta (23); along the coast, as we should expect, there is a higher chance

of overcast skies and fog. Table III (24) gives some data on the relative

incidence of fog at Inuvik and Tuktoyaktuk.

This brief summary touches on the more important features of the

landscape and climate of the Mackenzie Delta from our present point of

view. Since our purpose in this report is to discuss the applications

of technology to the life of the inhabitants of the region, we must go

further than a mere physical description of the place, and we shail now

try to give a parallel description of the present-day inhabitants of

‘the area, |

In the area we cover in this report there is a total population of

some five thousand; aoproximate figures for the various settlements are
000026
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element of the population is what we have already noted: the Delta isa
4

meeting place for peoples in the same way that it is the boundary between

the arctic and the sub-arctic. The settlements at the head of the Delta -

Fort McPherson and Arctic Red River - are typically Indian; Tuktoyaktuk

is a coastal Eskimo settlement; both races are present in Inuvik and

Aklavik.

The modern history of this region is the story of the shift of the

native peoples! habits to those of the southern civilization. This first

appeared in the introduction of manufactured moods and a semblance of a

cash economy, then more recently in a decided shift from a nomadic life

into concentration in the various settlements, Although it ts beyond the

scope of this paper to zo into these matters in any detail, we can in

particular see that the settlements have grown up recently enough that,

in every case, they still show the purpose which called them into being.

A summary of the history is therefore useful in understanding the pecule

jarities of the various settlements,

In general terms, we can trace the changes in the natives' way of

life back to three sources. The first, 9nd to date the most lasting, of

travelled
these was the introduction of fur-trading. Although Mackenzie yviskted

through the delta in 1789 (26) and various explorers, including Sir John
Franklin, visited it in the course of the next fifty years (27), commercial

fur-trading was not established in the region until 1840. In this year

Fort McPherson was founded; it was originally some four miles up the Peel

River from its present site, which 1s located on a knoll rising above the

surrounding swamps; it was moved here in 1852 (28). In the early. years

of its existence, Ft. McPherson was frequented both by Indians and Eskimos;

toward the end of the last century the latter moved northward, perhaps as

a result of the depopulation caused by the whalers? coming. This resulted

in the foundation of a second trading centre in 1912, which became the

present town of Aklavik.

000027

In one sense, the introduction of fur-trading did not interfere too
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violently with life in the Mackenzie Delta, for it did not change the

fundamental nomadic life of the people and it did not create the severe

economic problems associated with living in the present-day settlements,

On the other hand, it did make the local inhabitants dependent on goods

imported from the south and it brought the use of money into this part of

-the arctic long before this happened elsewhere (29).

thus

Fur-trading ats caused the foundation of two of the present-day

communities; the next wave of change had much more violent effects on the

people but resulted in no new settlements in our region. This was the

advent of the whalers to the Beaufort Sea in 1890. The usual wintering

grounds were to the west of the Mackenzie Delta, and’thus the only permanent

Canadian settlement that resulted from whaling in this part of the world

was also to the west, at Herschel Island. The whalers fished the seas of

this district out quite quickly; by 1906, at the time of Stefansson's stay

in the Delta, there were only a couple of whaling boats left (30). None-

theless they introduced diseases that led to a virtual depopulation of |

the Mackenzie Delta eskimos and thus, indirectly, led to a wave of immig-

ration from Alaska, they introduced the wide-spread use of fire-arms, and

they left as a legacy many people of mixed blood (31). |
nomadic

Third and most recent is the change from a/hunting and trading econ-

, omy to a life of which the greater part is spent in a settlement. The

beginning of this may perhaps be dated to the foundation of Tuktoyaktuk

in 1934 as a trans-shipment centre between river boats and the ocean~going

vessels which supply the coastal settlements to the east. The harbour

at Tuktoyaktuk has been a favoured place for many years; Stefansson stayed

there in 1906-07 (32), and in 1924 Rasmussen counted six houses with a

total of thirty-five inhabitants there (33). After 1t became a transport

centre, however, a gradual centralization of facilities along the coast

into Tuktoyaktuk occurred: the Tan)" post at Herschel Island was closed

3
in 1938, that at Stanton in 19544 The movement of the Eskimos toward

000028
Tuktoyaktuk became intensified in 1954 with the building of the DEW lir
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site there, and this last date can be considered a clear dividing line in -
4

the coastal Eskimos’ change from a nomadic type of existence to a more

settled one.

Chronologically, the small. settlement of Reindeer Station was the

next to be started. This settlement lies somewhat outside the main course

of life in the Mackenzie Delta for several reasons. It was founded in

1935 as the headquarters for the reindeer herding project which was then

being started (35). As such, it represents an endeavour to exploit an

agricultural resource of the region. This it still remains; with the

exception of the schoolteacher, the Hudson's Bay Company store manager, and

their families, the population consists solely of men who work for the

reindeer project and their dependents. As a “company tom", albeit on a

very small scale, it has a rather anomalous position in the Delta and is

somewhat beyond the purview of the present paper, We shall seldom have

occasion to refer to it in discussing possible development of facilities

in the other towns of the Delta, though, as we shall see, it may play

considerable part in exploiting the local renewable resources.

The most recent of the settlements is Inuvik. This town again re-

flects, primarily, one side of life in the Mackenzie Delta, this time that

of government administration. In the early 1950's it was decided that

Aklavik - at that time a settlement of about 1500 people - was not. suitable

as a long-term governmental centre, Aklavik's site is. low and subject to

occasional floods at break-up; the ground is silty and poor for construc-

tion; and there is no site for an airstrip suitable for heavy aircraft

(thus, in one respect, Inuvik represents the air-age counterpart to the

shipping facilities at Tuktoyaktuk).

At first, it was hoped that it would be possible to create a new town

which would replace Aklavik entirely. When it was found that there were

no suitable sites for an airstrip on the west side of the delta, however,

a location for the new town had to be found on the east side. The hunting
000029

and trapping are pooer there; in the end, people with permanent or semi-
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permanent wage employment have moved to Inuvik, while Aklavik has gone

back to being a centre for people living more off the land.

From the point of view of technology, Inuvik is the most important

settlement of the Delta. It was consciously designed to demonstrate the

possibility of building a northern town with as many of the features of

our urban civilization as possible; this design was realized in a generous

‘manner, Thus, the town stands as a demonstration, a thing which is in

itself not unimportant; furthermore, the vast body of experience gained

there is of immeasurable use in trying to solve the problem of raising the

standard of living in communities where money is not as freely available

as it was in the building of Inuvik.

There is another word of caution that must be remembered in using

elsewhere the design principles that have been used in Inuvik. This is

thet Inuvik was conceived, as we have said, as a government centre; its

primary purpose was to be to provide schools, a hospital, federal buildings.

and the various ancillary functions ~ housing, a laundry - that these

entail. One approach in solving this problem economically is to treat

the town as a large industrial plant. This has been done, unquestionably

with a large degree of success, but it has resulted in a centralization

of facilities that may not be practicable elsewhere and also in a certain

lack of flexibility in expansion. One must always remember this, both

before hastening to criticize the town and before making a carbon copy

of its facilities for use elsewhere.

In more general terms, we note that Inuvik has created employment,

both during its construction and later; thus it has contributed, in the.

same way as the building of the DEW line stations, to teaching the natives

of the delta to live in towns. The economic basis of the life of the

native inhabitants is treated elsewhere (36); nonetheless, the present

tendency zm towards living as much as possible in the settlements is

obvious and is one that has great bearing on the technological provision
000030

of facilities. It is true, of course, that steady employment is avatiuvise
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primarily in Inuvik alone. There are very few jobs elsewhere, and asa - t

result the majority of the people in these other settlements have to

live, in part at least off the land*, This situation will, in the writer's

* As an example, it has been estimated (37) that approximately 60% of the

population of Aklavik goes trapping for an average of five weeks in the

spring of each year; about 40% may go fishing during the period mid-August

to freeze-up.

opinion, last for many years; we shall therefore consider in some detail

possibilities of making such a life easier. On the whole, though, the

trend towards living in settlements seems irreversible; it is a process

that has only been quickened, by such projects as the construction of

that it will probably continue
Inuvik and the DEW line station at Tuktoyaktuk; xk/must be borne in mind

in any thinking about the future of the delta, The greater part of the

following chapters will be spent in considering features of this type

of life.

Before proceeding to the discussion of various utilities, 1t may not

be amiss to pause and summarize the general appearance of the delta. This

can, perhaps, be done through describing an airplane flight the author

took across the delta, from Aklavik to Inuvik, late one winter afternoon.

As he left Aklavik, the mountains of the Richardson range were hidden in

the clouds behind him. Anenaxtkzwaxzezeexrzxand Below him lay the delta

with its dark spruce trees contrasting tothe white of the ice-covered

channels and lakes, Across the delta could be seen the row of hills

which line 1lts eastern side; below these sparkled the lights of Inuvik.

Far to the north the lights at Reindeer Station were Just visible. Beyond

other spots © {: -

the horizon, a hundred miles to the south, were Ft. McPherson

and Arctic Red River; to the north, Tuktoyaktuk lay on the shore of the

frozen sea,

In many ways, these towns are isolated and primitive; in some, 000031

remarkably advanced. These are the details we must now turn to,
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III

In broad terms, the principal ways in which technology has made our

every-day life easier are obvious. Probably the most fundamental is the.

cheaper provision of heat and light. Electric power has become a vital

extension of these, and, particularly in cities and towns, we rely on

convenient water supply and sewage disposal. The development of cheap

and easy methods of insulating buildings 1s important in any cold climate.

Other general advantages have come from economic, quick transport, and,

more generally, from the possibility of rapid communication between places

at some distance from each other. Beyond.this we get into peripheral,

though: still important, matters - technological aids in the provision of

better medical service is an example - and then to the many ways, of.

which movies and television are the most obvious, in which technology

has contributed to the spending of leisure time.

This last is beyond the scope of the present paper; even so, &—

coherent description of the present development of the other facilities

is difficult. There are two main sources of confusion. First is the

striking division in the extent of available amenities between the admin»

istrative and technical people who are in the district for a relatively

short term and the native population. In every settlement government

workers enjoy a way of life that is, in reality, quite comparable to that

in the. south; the native population, in the main, does not. The width of

this division is clear to the tourist, no matter how short a time he

spends in the district; the sociological results are equally obvious, and

are treated in some detail in accompanying papers (38). We shall see that,

at present, it would be difficult to extend the availability of these

utilities to most - not all - of the population without continuing whole-

sale subsidization, of which the present proposed subsidization of elec-

tricity is but a single example. The writer feels that the only suitable

long-term solution for a region like the Mackenzie. Delta is for it to be
000032

substantially. self-suffictent; this, of course, is the general problem or
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which the engineering problem of discovering cheaper ways to make such

facilities available is but one side. |

Further confusion arises from the fact that it 1s not practicable

to separate facilities into water-tight compartments to make their des-

cription easy. Even in the south, of course, this cannot be done com-

pletely; as an example, the problen of heating buildings is obviously

intimately bound up with that of insulating them. In the north, this:

overlap extends further. Let us take another example, the laying of

water and sewer pipes. In the south one digs below the frost line and

lays the pipes in whatever way is most convenient, In the arctic it is

impracticable to dig below the permafrost; pipes would quickly freeze if

laid in permafrost without precaution. One solution is to enclose the

water suoply pipes and sewers in a single, insulated box, which has some

provision for being heated. This is called a "utilidor": such systems are

in use in the two towns of the Mackenzie Delta that have year around water

systems. In Inuvik the heating system is included in the same unit;

in Hussia the same general approach is used, but with the addition of the

electric supply cables. | |

Nonetheless, it 1s still possible to meke a fairly straight-forward

description of the extent of the development of these various "basic"
settlements of \%

utilities in the/Mackenzie Delta; in the remaining sections of this

chapter we shall do so and, at the same time, to point out places where

future study might best be concentrated.

1. Heat.

It is obvious that it is harder to heat buildings in the north than

in @ more temperate resion. As we have already mentioned, we can put

this observation on a more quantitative basis with the use of degree days;

as Table I shows, it would require - other things being equal - nearly

three times as much fuel to heat the same house in Inuvik as in Montreal.

The basic contribution of technology to the problem of heating has
000033

been to make fuels - coal, oil, natural gas - readily available and easily



a

to nine, Even a small house, accordingly, is expensive to heat. As an

Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur I'accés a linformation

Vo | 17

usable. O11 is produced at Norman Wells, 385 miles up the Mackenzie River

from Inuvik; together with wood, it forms the basic fuel for the Delta.

Beyond this point, however, heat 1s produced in verious ways. The most

complex system is that at Inuvik: superheated water 1s produced in the

central plant and distributed to the buildings forming the core of the

town: the school, hostels, government housing, the hotel, stores, and

‘ administrative buildings. As we have said, this heating system is also

used to heat the utilidors, as can be seen from the cross-section of one

given in Fig. 8. Heat exchangers in the separate buildings furnish indiv-~

idual sources of heat.

Elsewhere in the rezion - and also in that part of Inuvik which is

not reached by the utilidor - heat is principally furnished by oil burners

of various types. Forced air systems and such conventional equipment are

found 4n government buildings throughout the area; heating systems range

from these through oil ranges and space heaters to/home-made stoves used
in some of the native housing. Wood is also used to a limited extent,

even at Tuktoyaktuk, where there is a fairly plentiful supply of driftwood

along the coast. Recent information (39), however, indicates that this

last source of fuel is being used up faster than it is being replenished.

The basic drawback with oil heat in the Mackenzie Delta is the high

cost of the oil. Although the region is fortunate in being situated less

than four hundred miles from a refinery, and so there are not the high

transport costs that occur in other parts of the Arctic, o1l1 is not cheap

by southern standards, For example, the retail price of fuel oil at

Inuvik is $0.35 per gallon (of which transportation accounts for about

seven cents); at Tuktoyaktuk it is $0.45 a gallon. Thus, in cost the

difference between heating a house in Montral and a similar one in Inuvik

is not the factor of two and a half or three that would appear from the

difference in the number of degree days, but more nearly a factor of seven

000034

example, a small (16 ft by 28 ft) well-built log house at Tuktoyaktuk is
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estimated (40) to need about 1350 gallons of fuel o1l1 for one year's

heating, at a cost of over $620.00.

The problem of lessening the expense of heating is probably the

single most important of those faced by technology in the Mackenzie Delta;

it is also the most difficult to solve. There are, of course, various

ways of reducing the price of fuel o11, in particular by reducing the

cost of transport. Ina similar vein, one can reduce the amount of

building insulation, within the limits imposed by the added costs of

construction. Both of these we shall return to later; the figures giver

above, however, are sufficient to show that it would be difficult, by

such means, to reduce heating costs to a point where they became compet-

itive with those in the south.

| A different approach is that used in Inuvik. Here, by combining the

heat loads of many buildings into a central power plant, it has proved

feasible to use a@ lower grade of oil. This residual oil 1s available,

wholesale, at $0.17/gallon rather than the $0.276/gallon that fuel oil

bringing all the heating units together into one place substantially

reduces the risk of fire.

The arguments against the value of such heating plants as a standard
+

costs there (40). This is a substantial saving; as a further advantage,

|
|

method of heating settlements are obvious. In the first place, as we

have pointed out already, such a plant is comparatively inflexible in

design; as experience in Inuvik has shown, 1t is not easy to make the

continual extensions to, and changes in, service that a town would require.

Furthermore, the costs of the heat distribution system are high; at Inuvik,

it represents over 30% of the costs of the utilidors (41}. There is a

substantial heat loss in the Inuvik utilidors; though much of it might

be eliminated by more careful - and possibly more expensive ~ design, a

certain amount of loss is inevitable. All these factors act to reduce

the advantages of a cheaper fuel.
000035

The only way out of this situation may well be to find an alternat—
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source of heat energy. One such avenue of escape might be the discovery

of extensive oil fields in the Delta, though the evidence from Norman

Wells would not cause one to be too sanguine about this affording a

substantial reduction in price. Another possibility is that of using

hydro-electric power for heating. We shall have occasion to mention this

again below; here we can observe that one gallon of diesel oil contains

about 46.5 kwh of heat energy, so that even under the most favourable

circumstances at Tuktoyaktuk - electricity would have to cost about one

cent per kwh to compete with fuel oil for heating. The capital investment

in a hydroelectric plant is so large, the settlements so scattered, and

foreseeable electric demand so small that such a rate seems unlikely,

Finally, one might think that the peat found in the region might be of

value as a fuel, but the climate is too cold to produce useful peat for

such purposes (42). All things considered, the writer feels that this”

problem is very difficult of solution on an economic basis.

' There is, however, one side of the heating picture which seens more

amenable to further study. This is the utilization of the waste heat

arising in the generation of electricity. At present almost all the

electric power used in the Mackenzie Delta is provided by diesel generators;

these are only between 30% and 35% efficient in converting the heat content

of the fuel into electricity. The remainder is dissipated, with about

half the heat going into the exhaust gases and the other half into the

coolant. Unfortunately this heat is not in a particularly accessible form;

the exhaust gases in particular are not at a sufficiently high temperature

to be‘of much use in producing steam. It 1s quite conceivable, though,

that usable heat for certain buildings or for some agricultural scheme

might be obtained from the exhaust or by a heat exchanger through which

the cooling water passed, .

2. Light and electric power. —

In temperate regions electricity has come to be one of the most
000036

indispensible features of everyday life. For lighting purposes alone, it
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is even more desirable in a land with month after month of short winter

days, though one cannot underestimate the value the native peoples of ss

the Delta set by electric appliances*. Here again economic factors work

*An indication of this can be seen in the requests for electric power made

at Tuktoyaktuk in the spring of 1965 (42). In these applications, people

listed the various appliances they would like to be able to use; in thirty~

four applications, the following main items appear (not including, of

course,. the universal desire for electric light): washing machine and

electric iron (21 times each); radio (18 times); hot plate (14); phono-

graph (13); other items which were listed several times included electric

coffee pots and electric fry pans.

to make electricity a high-priced item and to deepen the division between

the government workers, who have an adequate supply, and the natives who

have little or none,

-Every community has electric generating equipment. With the exception

of Inuvik, diesel power is universally used; Inuvik has both diesel

equipment and a steam turbine. The size of the various power plants is

given in Table V, which also gives the rates for the purchase of electricity

for domestic use, These are high by city standards; 60 kwh of electricity

a month (using a low figure to cover lighting and small appliances alone)

cost $5.10 at Inuvik and $7.20 at Tuktoyaktuk, compared with $1.59 at

Montreal, $1.67 at Ottawa, $1.64 at Winnipeg, and $2.21 at Vancouver (43;

these are 1962 prices for the southern cities). Such a comparison is not

fair, of course, because of the vastly larger and more economical systems

possible in a densely populated, highly industrialized area; these large

systems have made the extension of cheap power into the rural districts

of the south possible. A more valid comparison is with similarly isolated

An interesting

settlements. Azstrkkkax example is the Nantucket Gas and Electric Co.,

on Nantucket Island, Massachusetts, U.S.A. Here, for the same 60 kwh per

. 000037
month, the cost would be $6.40 during the winter months (Oct. 1 to May 33
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and $11.93 in the summer (44), The situation in northern Alberta is :
»

similar. The generating station at Fairview, Alta., has a capacity of

10,200 kilowatts; for residential purposes, 60 kwh per month costs $4.30.

The plant at Jasper has a total capacity of 4080 kilowatts, and 60 kwh per

month would cost $4.70 (45). These figures allow us to see the Mackenzie

Delta prices in better perspective: they are not out of line for the size

\of community they pertain to.

Another basis of comparison is with the alternate way of obtaining
ligit: gasoline lamps. Even if electric power costs $0.12 per kwh these

are an uneconomic form of illumination - at Tuktoyaktuk a gallon of white

gas costs $0.85; this will run a single. burner Coleman lantern (Model

200A, approximately equivalent to a hundred watt incandescent light) for

56 hours, or a double-burner one (Model 220F, equivalent to between 100 and

200 watts in an incandescent bulb) for 43 hours (46). It costs $0.67 to

run the one hundred watt incandescent light for 56 hours at $0.12 per kwh.

We must not, of course, be misled by these figures into thinking that

electricity is not a luxury in the Mackenzie Delta. For the native popu-~

lation, the price 1s high. Partly as a result of this, and partly due

to the fact that it is not feasible at present to supply electricity to

everyone who wants it*, the use of electric power is, by and large, limited

*This 1s particularly true at Tuktoyaktuk; the distribution system there is

inadequate to supply anyone beyond a small distance from the generating

plant.

to the white population. Inuvik is an exception; there almost every house

in the settlement has electric service. In Aklavik, on the other hand,

there are a total of between thirty-five and forty private customers, not |
including the two missions nor the Hudson's Bay Company store; of these

only nine can be described as “non-government non-white" families (47).

At Tuktoyaktuk the only non-government users of electricity are the Hudson's.
000038

Bay Company and the Anglican and Roman Catholic missions,
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This problem is only less serious than that of the cost of fuel for

heating in the respect that heat is a necessity of life in the arctic,

while electricity is but a luxury - although one by which people set

great value. In the short term future, as we should expect from the

above comparison with isolated places in the south, there seems only

slight hope for radically cheapening the cost of power, |

For the sake of completeness, we can briefly consider the other
‘nearest

means currently available for generating power. The/direct competitor

to a diesel cenerator is a4 gas turbine generator. It is not economic to

build turbine generators as small as diesels ~ the lower end of the

practical range for a turbine generator is about three to four thousand

kilowatts ~ so they would not be suitable for the current demands of any

settlement in the Delta other than Inuvik. Gas turbine units have two

main advantages: they can have a relatively low capital cost per kilowatt

of installed capacity (46), and they require comparatively little main-

tenance. Set against thes are two disadvantages, First, they have a
lower overall efficiency than a diesel generator. At peak load, a 3500 kw

gas turbine generator has an efficiency of about 20%, compared to the
30% to 35% of a diesel unit; in this connection, we must remember that

the efficiency of a diesel generator is about the same as that of a large

steam-powered generating station. This loss in efficiency is counter-

balanced to a large extent by the fact that the exhaust gases are at a

much higher temperature (about 900° F at full load) so that they can be

used in a waste heat boiler. Again considering Inuvik, we might be able

to substitute a gas turbine generating system for the diesel generating

system and part of the steam generating equipment at approximately the

same efficiency.

At this point, we run into the second disadvantage: the steam boilers

at Inuvik, as we have said, run on a residual oil, while gas turbines,

although they can run on diesel oils or similar distillates, cannot at

000039
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present use the heavier residual o11 with its corrosive elements, As has

been mentioned above, there is a considerable saving in expense in the use

of this residual oil, and, accordingly, it is difficult to see how gas

turbihe generators could prove very useful in the Mackenzie Delta under

preseht conditions,

Atomic power is another means of generating electricity, and one

which seems to sum up in its name much of the wonder of modern technology.

Unfortunately it can be immediately ruled out in the present application

on the basis of size, . In the south, atomic power plants become competitive

with other types of thermal generation only when the amount of electricity

produced is in the range of hundreds of thousands of kilowatts. The

foreseeable market for electric power in the entire Mackenzie Delta is,

of course, nowhere near this level. The lack of economy of small atomic

power plants can be seen in the results of a study prepared with specific |

reference to Frobisher Bay (47; although this study was done in 1960,

technological advances made since then seem only to help in the design of

much larger reactors). Among the conclusions of this study is the opinion

that, under the most favourable circumstances, a five thousand kilowatt

atomic plant might compare with a diesel plant if o11 cost $0.28 per

gallon or more; a twenty-five hundred Kilowatt atomic plant might be

competitive if oil cost $0.48 per gallon.

A third alternate way of generating electricity is through the

direct conversion of heat to electric power. This has, as yet, been

done on only & small scale, and does not seem to hold much promise for

supplying the needs of even a small settlement. tt might have application

in a single camp; we shall therefere discuss iS in the next chapter.

Although alternative means of generating power thermally do not seem

to lead to cheaper electricity, there are some means by which it might

be possible to reduce its cost. It is obvious that substantial reductions

in the cost of power are possible at present only if some degree of 000040
Veither

centralization can be produced, Bett the overhead in operating a power
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plant nor the number of men required to operate it increases in direct :

proportion to the number of kilowatts generated. The extent of this is. |

shown in estimates (48) on the size of operating crew needed for plants

of different sizes: for a plant smaller than 250 to 300 kilowatts, three

or four men are adequate; above this size, one should have five or six, and

more men are needed only when the plant gets above 1000 kilowatts capacity.

In other words, small diesel plants may spend considerably more on salaries

and wages than on fuel; this is indeed the case in many of the settlements

of the Northwest Territories*,

* The followings are figures for the fiscal year 1963-64: The diesel plant

at Ft. Smith (2250 kw capacity) spent $74,813 on salaries and wages against

385,419 on fuel; that at Ft. Simpson (1075 kw) $49,536 on salaries and

wages and $25,487 on fuel; and that at Ft. Resolution (325 kw) $22,544 on

salaries and wages and $8,519 on fuel (49). |

‘The obvious way in which centralization could be effected is by

constructing transmission lines between the various settlements. Admit-~

tedly, this would be an expensive undertaking; still, crude calculations -

the only type possible because of the uncertainties involved - indicate

that, with present usage, it might be competitive with present rates to

furnish power to Aklavik over a transmission line from Inuvik, and that,

if the Aklavik usage were doubled, it should probably be so. The situation

is much less favourable with the other settlements, due to the greater

distances and, at Ft. McPherson, the continuing need for some sort of

local plant to heat the hostel. Nonetheless, the possibility is intriguing

and deserves further investigation,

A more radical centralization scheme would include building a

hydroelectric plant. Sources of hydroelectric power exist in the region

(50); in addition to the savings in having a single plant, this would,

of course, mean that the expense of the diesel fuel would be cut out. At

present this is a comparatively small fraction of the total cost of elect oo 94,



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur I'accés a linformation

power (it contributes about $0.02/kwh at Inuvik and perhaps $0.03/kwh

at Tuktoyaktuk), but with any reduction in overall price it would become

more important, since it is a base price which can never be reduced with

the current system.

‘Although hydroelectric power may be a long-term solution to the

problem of expensive electricity in the region, the construction of the

' requisite dam alone would obviously be a great expense. It would probably

be as much of a subsidization, although occurring all at one time, as

the present scheme for direct payments to reduce the cost of power,

Here again, however, it would still seem valuable to study the matter

further so that a usable comparison between the two systems could be

produced, -

| 3. Water supply and sewage disposal.

In most temperate regions, smal} communities’ do not need a system

of water supply and sewage disposal; individual wells and means of waste

disposal such as septic tanks are adequate. In northern regions like the

Mackenzie Delta the problem is vastly more complicated. One cannot, in

practice, drill wells for water*, and so even the smallest settlement must

* In prineiple, of course, one can drill through the permafrost layer;

the Russians have done this on oceasion (51) and have found the water so

obtained to be heavily mineralized - for example, a sample from Noril'sk

had 2700 ppm of dissolved minerals.

depend on surface water, with its concomitant problems of contamination
with leaching systems

and transport. Septic tanks/are not practicable due to the permafrost.

Waste water accumulates during the winter months in grey glacier~like

formations. Finally, one can not use conventional piped water supply

and sewerage systems, for unheated, uninsulated buried pipes would quickly

freeze,

In this field, then, the basic problem is that the community, no 00042

how small (and consequently, no matter how little money is available for |
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such purposes) is faced with providing water supply and sewage disposal

services by means which are almost always unconventional and frequently

may be very costly. This problem has three parts: obtaining water in

sufficient quantity for the needs of the community, the ultimate sanitary

disposal of wastes, and the provision of an economical system to make

these facilities available to the inhabitants. For the sake of clarity,

we shall discuss each of these in turn,

a. Water supplies. Fortunately, the Mackenzie River is sufficiently large

and the population along it sufficiently small that it furnishes a handy

and unpolluted source of water for the communities of the Delta; it would

be strange if most of them did not use it-in one way or another.

Inuvik and Ft. McPherson use lakes as reservoirs, but at Inuvik the

lake is kept full by pumping water up from the river. Both these settle-

ments have water treatment plants. Aklavik also uses a lake as a reser-

voir, but only in the summer. Here, the lake is flooded every spring by

the river; again, there is provision for filtration and chlorinization,

though its use seems rather intermittent (52). In the winter, ice blocks

are cut from the river and used as a supply of water} this ice is also

stored in tce-houses and used as a summer supply of drinking water for

the government employees,

Arctic Red River and Reindeer Station use river water directly,

though some thought has been given at the latter place to using a lake

on the hill behind the settlement as a source of water for a pressure

system. Finally, the situation at Tuktoyaktuk is quite similar to that

at Aklavik. In summer, water is taken from a lake and chlorinated before

distribution. In the winter, water for the government employees is taken

from the harbour (although Tuktoyaktuk is on the ocean, it is sufficiently

near the mouth of the Mackenzie that the harbour water gradually becomes

fresh in the winter, when mixing of the water by the wind is prevented

by the ice); the natives again cut ice.
000043

In brief, availability of water is no problem at any of the settle-
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ments, nor, in genéral, is treatment to ensure that 1t 1s safe for

drinking purposes.

b. Waste disposal. The most sophisticated form of ultimate disposal of

sewage used in the region.is the sewage lagoon; even these are rather

rudimentary in comparison with those used in southern Canada (53). Such

lagoons are used at Inuvik and Tuktoyaktuk; essentially they are used

“as storage ponds, with periodic cleaning out under conditions that would

not influence the settlement's water supply - at Inuvik during the spring

floods, at Tuktoyaktuk by heavy storms.

At Ft. McPherson a lake is used for disposal purposes, with reliance

put on dilution; Aklavik has a rudimentary form of lagoon, which again

is flooded in the spring. In the winter sewage is disposed of at Aklavik

by being put on the river ice and left until spring (sl). The smaller

settlements have no organized facilities.

Waste water disposal 4s a serious problem outside the central serviced

areas of Inuvik and Ft. McPherson. Aklavik has a system of open drains,

which furnish moderately satisfaction in the summer. In general, however,

waste water is dumped on the ground. In the winter, as mentioned above,

it freezes and accumulates, leading to the spring-time production of

unsightly puddles which are gradually dispersed by rain.

This problem of waste water is obviously directly dependent on the

problem of sewage collection; apart from it, we see that - again due

‘to the isolated nature of the settlements ~ it is possible to dispose of

sewage ina reasonably satisfactory manner. As Yates and Stanley point

out (55) further study on the problems of sewage lagoons in the north

would be useful for more rational engineering design, but under the

circumstances present in the Mackenzie Delta this does not seem partic-

ularly pressing,

c. Water distribution and sewage collection. We are left with the

problem of making the water conveniently available to the inhabitants and
0, 00044

of providing for the easy removal of sewage and wastes. This is the mosv |
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difficult side of the whole question, and one which has, so far, resisted

solution in a sufficiently cheap form to be of wide application. In

northern Canada, there have been two general approaches to this problem:

supplying water and removing sewage by truck or constructing an insulated

system to which heat is supplied in some form and which contains both the

water suoply and sewerage systems. Both of these general approaches are

in use in the Mackenzie Delta,

The more satisfactory of them is, obviously, the use of piping sys-

tems. For economic reasons, however, this is generally much harder to

justify; as a result, the two systems of this type - the so-called "util-~

idors" at Inuvik and at Ft. McPherson - are limited in their extent and

serve only the part of the towns used for governmental purposes. Since

both these systems are above ground level, they form a@ highly visible

sign of class distinction. The following description may show why they

are so expensive and also some of the difficulties that arise in their

use.

_The Inuvik system is both the more extensive and the more complicated.

As we have already observed, in it heat is supplied to the water and sewer

pipes by enclosing them in an insulated box with the pipes containing the

building heating water (Fig. 8). Although this system is expensive - the

utilidor proper costs about $224 per foot (56) - it has worked quite well.

Various technical problems, to be sure, have arisen. In particular, it

was necessary to build the utilidor with the heating pipes above the water

supply pipes in order to keep the drainage points on the buildings - and,

consequently, the height of the piles on which they rest - as low as pos-

sible. In the winter, pronounced stratification of the alr mass inside

the utilidor takes place, with the colder air settling to the bottom.

Furthermore, strong convection currents are set up in sloping sections,

which frequent baffles cannot entirely stop. The immediate result of these

was that the water supply and sewage pipes did not receive as much heat
000045

as expected, and it was necessary to remove insulation from the heating



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur Vaccés a l'information
t

Va | 29

pipes in places to keep the water pipes from freezing. A further con-

sequence has been large losses of heat; under certain circumstances, it is

estimated that 20% of the heat produced in the central plant is used in

heating the utilidor (57).

A minor inconvenience of the Inuvik utilidor is that it 1s impossible

to supply cold drinking water, particularly in the summer. This short-

coming is the subject of many complaints.

On the whole, though, this systen works quite satisfactorily, pare-

ticularly in the short sections ("“utilidettes") which join the main struc~

ture to the individual buildings. These have their own source of heat and

are riot liable to freezing. This last is a particular drawback of the

“other utilidor system in the Delta, that at Ft. McPherson. Here we have a

considerably less ambitious and cheaper venture. The utilidor (a typical

cross-section is shown in Fig. 9) contains only pipes to supply water and.

remove sewage. The water supply line runs in a loop, through which water

circulates continuously; in this way heat is supplied to keep the water

and sewerage systems from freezing. The connecting lines to the houses,

however, do not have an. independent heat source, so it is vossible that

they will freeze if water is not used in a building and, consequently,

there is no flow through them.

| The alternate method of supplying water and removing sewage, trucking,

is most developed at Tuktoyaktuk. There the government housing has

individual pressure systems: each house has a 180 gallon water storage |

tank, which is filled twice a week and provides water at 20 to 40 psi

pressure, There is also a 500 gallon waste tank in each system. Even

this ‘system, however, does not extend to the native population, but

there are three 700 gallon water tanks in the settlement which, during

the summer months, the Department of Northern Affairs keeps filled as

public sources of water.

A more or less similar system 1s planned for Aklavik. At present nos

there is only a summer water supply system: a run of 3" pipe, laid on
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the surface, with taps at frequent intervals, This is fed, through a

pressure tank, from the lake described above. In the winter the system

is shut down; even so, considerable trouble has been had with crackage in

the pipes (58). This is being refurbished, and 1t 1s currently planned

to install water tanks in heated quarters at three points in the settle-~

ment to furnish a source of water during the winter, |

In general, trucking water for the native population seems not to

have been too successful, for they would rather get it themselves than

the unserviced area of
pay for a truck to bring it. It is still used quite widely in/Inuvik,

however; there there is also 4 provision of central pick-up points for

the disposal of waste from chemical toilets, In Ft. McPherson, on the

other hand, the only public supply of water is a tap at the central power

house,

Apart from what has been described, sewage disposal is at a rudimentary

level. The practiceat Aklavik 1s perhaps typical: there 1t consists of |

lining bucket-type tollets with plastic garbage bags, and eventually

tying these up and putting them with the other sewage. The use of these

bags certainly cannot be criticized in that they make an unattractive job _

somewhat less so, but, 2s we shall remark later, their ultimate sanitary

suitability is open to some question.

This description is sufficient to show the complexity of the whole

question of water supply and sewage disposal. In the writer's opinion,

it seems clear that the only long-term solution which will compare with

southern facilities is the development of the cheapest possible piped

systems, Trucking water has advantages, especially in the smaller settle-

ments; but experience seems to be showing that the extra convenience this

may bring to the native population is not considered by them to be worth

any expense. There is some hope that year around running water and waste

removal would not produce the same reaction,

There are several problems connected with the desien of such piped

000047

systems, or utilidors. A large part of the design, of course, is dictat-~.
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by local conditions, such as the terrain on which the townsite lies (if

one intends to use gravity flow sewers) or available sources of heating,

so it is impractical to generalize too much. On the other hand, it is

interesting to contrast the various types that have been tried and to see

what might be of future use in the Mackenzie Delta.

By and large, practice in climates comparable with that of the Mac-

-kenzie Delta has been to put water supply and sewerage systems in the

same container, usually insulated, and to supply heat, either to both lines,

or to the water line alone; in this last Case, enough heat must be trans-

fered from one pipe to the other to keep it from freezing. Various

sources of external heat have been used: at Inuvik, as we have seen, it

is provided by the pipes which carry the building heating water; at Norman

Wells (59) heat is similarly provided by a steam line. Elsewhere the pipes

have been heated electrically (60).

A second approach is to heat. the water at the input of the system;

at Vorkuta and Noril'sk in the U.S.53.R. this is accomplished by using the

cooling water from the power plants for the city water supply (61). Again,

there are different means for ensuring continuous flow to keep the whole

system above freezing. One is to bleed the system, as is done at Dawson

(62), and, in the U.S.S.R., at Tiksi (63). Such a practice is inevitably

more or less wasteful of water; at Tiksi 50% of the settlement's water

supply is wasted through the drains.

A more economic system is to have a recirculating water line and to

aid heat in the supply plant as required. This is what has been done at

Ft. McPherson, An interesting extension of this scheme is to have a

recirculating system both in the water supply and sewerage systems, as is

planned for installation at Frobisher Bay (64). There, it is planned to

have septic tanks (which will have to be cleaned periodically) in each of

the houses served, and to pump the effluent from them into the sewage line.

The advantages of such a system are considerable: there will be no neea
000048

to worry about adequate heat transfer to the sewer line; of more imvortance



a

Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur Vaccés a l'information

Va 32 -

for many applications, the need to design the sewerage system to allow

gravity flow will be removed. The detailed behaviour of this system will

inevitably have great influence on the design of future water and sewerage

systems in the Canadian north,

Apart from this, though, there are various questions of immediate

consequence for the Mackenzie Delta. One is the problem of ensuring suf-

‘ficient heat gets to the sewer in a system where it does not contain its

own heat. One solution to this might involve the use of thermal connect-

ions, such as metal straps, between pipes, though these would have to be

used with metal pipes (or plastic-eclad aluminum pipes); such a scheme

would be useless with the transite pipes used at Inuvik. Another is the

finding of means to reduce the stratification of the air in the utilidor

at Inuvik - one answer to this, of course, is to fill sections of the

utilidor entirely with insulation, as was planned for the utilidor ex-

tension at Norman Wells, though the thermal results of such an expedient

are not clear. All these are aspects of the larger question of providing

adequate heat transfer between the pipes of the utilidor with minimum

losses to the exterior. Another side of this question is the search for

cheaper insulating materials: insulating with moss has been suggested and

4s used in more southerly environments (65), and has been suggested, in

combination with electric heating of the sewer, for Tuktoyaktuk (66), but

the possible value of either of these in the Delta does not seem to have

been critically investigated.

A second important guestion is the practicability of burying util-

idors in soil conditions such as those of the Mackenzie Delta, There are

considerable advantages in having the utilidor on or above the surface.

In the first place, as we have seen, the ground in the region loses its

bearing strength if thawed. It 1s, of course, possible to design a buried

system in which the heat loss to the ground is so small that it would not

disturb the permafrost conditions, but it seems never to have been tried;

000049

little, in fact, seems known about the rate at which pipes would lose hea
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under these conditions. A second cause of trouble with a buried system

would be the insulation. This would be necessary, and vei ayene matter

of preventing it from becoming water-logged. Expanded pelyethytere might

be an aswer to this, but, sgain, its performance in actual practice is

unknown. These are serious points of uncertainty; combine them with the

ease of getting at a system like the present ones for extension or repair

‘and we have ample justification ron/eurrent above-ground systems, which,
it seems are also used by the Russians under similar conditions (67).

On the other hand, an underground system has aesthetic advantages and

is more convenient in such matters as the extension of roads. It also

would profit to a great degree from the insulating qualities of the ground.

These advantages would seem large enough to make it worth while to re-

examine the questions raised in the last paragraph and to see if, with

present-day knowledge, it might not be possible to produce a usable under-

ground systen, and to compare such a system with above ground ones for

cost. |

Before we leave this part of our subject, we should return briefly

to the use of plastic garbage bags in bucket-type toilets. The disadvan~

tage of these lies purely in the fact that the plastic not only provides

an impermeable container wut also one which seems very long lived, Their

use might therefore be a potential source of disease. For this or similar

reasons, some trouble has been had with them at Rae (68), Their use has

such obvious advantages, however, that it seems a search for some material

which would serve as a toilet liner and yet not have the potential disease

carrying ability would be extremely useful.

4, Housing.

Technological research has made great contributions to the problems

of housing in the Mackenzie Delta, particularly in showing methods of

construction on permafrost. There are other fields in which it still can

be of great utility, thourh, as we shall see, the direct relation of these
000050

to present conditions may be somewhat uncertain.
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building

Speaking in broad terms, the technical problems of/construction in

a region where permafrost 1s present are known and can be dealt with. As

we have mentioned above, as long as the frozen soil remains frozen, we

have no problem with bearing strength; it is only when it thaws that one

runs into trouble. The solution to this is thus simply stated, regardless

of the difficulties that may arise in its application: one maintains the

‘ground as nearly as possible in its original state; in other words, do

not damage the natural surface layer, if this can be done, and avoid having

extraneous heat, as from a warm building, entering the ground.

Two ways have been used to accomplish these ends, both in the

Mackenzie Delta and elsewhere. The more elegant is to support the build-

ing on piles. If these are set into the ground and allowed to "freeze

in", ample bearing strength can be obtained. By leaving a free air~

space between the bottom of the building and the ground the heat trans-

ferred between the two is diminished greatly. This method has been widely

used in construction at Inuvik, apparently with virtually complete success,

There has been a minimal amount of difficulty with the piles used in

the construction* and none with building settling.

* The few piles that have shifted seem either to have been in places

where water could accumulate or in positions where they bore abnormally

light loads, as in the utilidor system (69).

Setting piles is, however, an expensive procedure. An alternate and

cheaper solution is to put a layer of some insulating material ~- typically

a gravel pad - on top of the natural soil cover and use this as the found-

ation for the house. This method, of course, does not produce as great

bearing strengths as piles do, but it is entirely adequate for small

buildings, in particular low cost housing. For our present purposes,

accordingly, we can consider the provision of suitable building foundations

a minor matter. The design of large buildings is something else again, gqq95,

and the detailed nature of the ground at the site must be considered -~
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but then the desion of large structures is a problem in any part of the

world.

Another broad technological problem in northern housing construction

is that of avoiding the loss of heat wherever possible, The most straight- .

forward approach to this is to avoid building individual houses and to

combine dwellings as far as possible into apartment houses. By so doing

the proportion of each unit which consists of outside wall is reduced, and,

consequently, so is the amount of heat lost to the environment. It also

becomes possible, in general, to use a more efficient heating plant.

Such an approach is, of course, used by the Russians in their northern |

cities; it 1s also common practice in military-type installations. It is

doubtful how well it would work in any part of Canada; certainly at Inuvik,

where there are apartments of varying sizes in the government housing,

the single houses have a higher prestige value. The ghost of regimentation

hangs over the draconic suggestion of combining the houses of each

settlement into a few apartment buildings; it seems of little practical

value. Some slight, but probably more acceptable, progress towards the

same end can be made by making detailed arrangements of buildings in

compact groups to take best advantage of winter sunlight and to afford

the most protection in storms; again, a great deal of work on these lines

has been done in the U.S.S.R. (see, for example (70)). This, however,

belongs more to the Field of town planning and is beyond the scope of the

present paper.

reducing .

The remaining way of ayokdikux heat loss from buildings lies in their

detailed design. In the building industry, the end result of such tech-

nological study has been, in the field of low-cost houses, to produce

prefabricated buildings. In these attention has been paid to providing

as good insulation in the walls and as tight windows as possible; in

addition, the benefits of mass production can be turned to the production

of a good quality product at the lowest possible cost. Such housing is
000052

extremely useful in most of the Canadian arctic, where building materiais
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are at a premium. Prefabricated houses can easily be imported by boat,

or, if necessary, by air, and assembled and put into use with a minimum

of labour. In the eastern and central arctic this seems the only way to

provide low cost houses of good quality.

In the Mackenzie Delta, the situation is different; in particular,

there is a fair supply of local timber wttn of suitable quality for such

housing (71). Nonetheless, prefabricated houses seem generally preferred,

particularly at Inuvik, and are again imported from the south. Presumably

the reason for this is that in this way the owner gets a building which

is better made and "tighter" with a minimum of effort; in other words, he

1s depending on the technical knowledge and experience available in: the

southern construction companies, Unfortunately this type of technology

does not seem aimed at contributing in a broad way to the economy of the

native inhabitants of the Mackenzie Delta, |

The basic problem here seems the continuing encouragement of local
of good quality

constructions this lies much more in the fields of administrative direction

and education than in that of technology; we shall accordingly Limit

ourselves to a few comments, One is to mention the building of log houses.

This has already been tried in various settlements in the Delta but seems

capable of wider use. Of course, insofar as it relates to technology at

all, building log houses does so at a much more primitive level than the

other subjects we have been discussing in this paper. About the only

engineering statement it seems worth making about such buildings is that

wood is a fairly good insulating material - it transmits heat only about

two and a half to three times better than standard commercial products

like rock wool. Thus logs, if thick enough, can furnish entirely satis-

factory insulation. Log houses may be somewhat primitive in appearance,

but if well built they are quite satisfactory for housing at about the

lowest overall cost possible in the region; it seems unfortunate that

more of an effort is not made to promote them.
000053

Of course, local wood and a saw-mill are both available in the Delta,
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and so frame houses can also be built-.locally. Here again the principles

of construction are so well-established that they require no comment.

In these regions, however, insulation is a virtual necessity in a frame

building; arwain, this 1s quite standard, but represents an item which would

‘have to be procured from the south. From time to time the question tis

brought up of using low density plastic polymers, such as foamed poly-

styrene or polyurethane, for insulation (72). Inch for inch, however,

these: do not give significantly better insulation than more standard mater=

lals,, and so their only advantage would be a reduction in the weight that

hed to be shipped; it is doubtful if this could counterbalance the increased

base cost. Thought also might be given to the possibility of transporting

the insulation into the region in unpolymerized form and "foaming" it

Locally as needed,

The heat losses through windows and around doors can be large unless

care is taken; again, suitable parts would have to be brought into the

region or considerable attention paid in local construction if a usable

building is to be obtained. |

In general, nonetheless, the technological problems of low-cost

housing in the Mackenzie Delta seem few and fairly easily disposed of;

what is needed/ig not further study so much as continuing encouragement;
the provision of local means of learning the trades involved as much as:

‘possible, and supervision to provide the best quality possible with the:

means .at hand. | |

5. Transport,

| We have already seen some of the effects of the Mackenzie Delta's

isolation and location in the arctic, in the way they make both heating:

and the provision of electricity serious problems. The short summers and

long winters and the great distance to centres of production combine

arain to make transportation another very difficult problem.

Transport is also a difficult matter to discuss in that it covers

000054

such a wide range. For clarity, we shall divide it into three parts
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according to the distances involved: transport within a single settlement; —

transport within the Delta as a whole; and transport to and from the more

heavily populated regions of Canada.

a. Transport within a settlement. The ability to bring heavy materials

and equipment to every house in a town is such a fundamental requirement

that we almost always take 1t for granted. Without it, we could preserve

’ few of the benefits of communal living. If examples are necessary, we

have the need of quickly getting fire equipment to a fire and the need of

easy access to buildings to maintain their services (or, in the case of

settlements in which trucks are used to haul water, to deliver water),

The standard way of ensuring this ability is to build roads, Each of the

communities in the Delta has some sort of road system (excepting Reindeer

Station, which is little more than a row of houses along the river), but

these systems are of widely varying usefulness.

Inuvik and, to a lesser extent, Ft. McPherson, are the only settle-

ments with what could be called satisfactory road systems. In Inuvik this.

has taken place due to its position as governmental centre; the roads are

gravel and kept in good repair. At Ft. McPherson a town plan was laid out

in 1948 (73) and roads have been built according to it. As we have seen

above, the nearest gravel. to Ft. McPherson is the bed at Pt. Separation;

this is t».o expensive for practical use in road building, and the roads

at Ft. McPherson are surfaced with/shale dug from a pit at the town. As
Henoch says (74) “fortunately there are only a few vehicles in Fort

McPherson",

Aklavik's roads are notorious, Again, there is a fairly satisfactory

street plan. The roads, however, are only tracks in the silt; they are

all right when the ground is frozen in winter or during dry periods in

the summer. During the spring, and after any rain at all in the summer,

they become extremely muddy and virtually useless. They also require a

disproportionate amount of work. They only respect in which they merit
000055

any praise is the fact that they do reach almost all the buildings of



ma

Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur V'accés a linformation

V 39

the settlement. .

The situation at Tuktoyaktuk is almost the reverse, There is a

certain amount of sand and gravel available there for building roads, .

although the presen’ extent of the deposits is not presently known. Roads,

however, have not been built. There is a road connecting the settlement

with. the airstrip and the DEW line station; this, fortuitously, runs past -

or near ~ about half the houses of the settlement. Beyond this, construc-

tion; has been haphazard, Again, a plan exists, with road allotments ,

marked out; wut, without the roads being physically there, no attention

has been paid to the plan in building new houses. .In addition, many of

the houses are strung out along the bay at considerable distances from, the

existing road. The only sensible way of reaching these at present is by

crossing the bay, by boat in the summer and on the ice in winter,

Thus we see that the settlements of the Delta are far from providing

suitable, all-weather road networks. Considering their limited extent, it

would not seem uneconomic to build such systems. Where sand are gravel

are available, the technical problems can be quite easily solved; apart

from the experience gained at Inuvik, the techniques of building roads on |
, S construction

muskeg and permafrost have been extensively studied in connection with /

projects farther south (75). The situation at Aklavik, to be sure, pre-

sents serious problems. In this connection, the possible use of bonding

' agents (for example, soil cement.(76)) to make a subgrade directly on the

permafrost does not seem to have been studied. At first sight, this would

seem a fruitful line for investigation. In general, a study of the relative

costs of building different types of road for the settlements of the Delta

should be both interesting and useful.

b. Transportation within the Delta. Beyond the limits of the individual

towns conditions become quite different. The only roads of any extent

are the one between the settlement of Tuktoyaktuk and the DEW line site,

which we have already mentioned, and roads connecting Inuvik with tr its
000056

airport and with the naval station - perhaps fifteen miles in all. Th.we
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are no all weather roads between the settlements; the only “winter roads". Y

or trails are the one between Ft. McPherson and Arctic Red River and one

from Tuktoyaktuk to a fishing site at the Eskimo Lakes*. This lack, of

#* There are also the winter roads built by the o11 companies; one of these.

connects the present oil drilling rig on Richards Island with an airstrip;

_ another runs 30 miles from Ft. McPherson to a site in the Richardson

Mountains. Both of these are probably fairly short-term undertakings,

but they are useful in showing the difficulty of pbuilding and maintaining

such roads in this region.

course, is counteracted to a large extent by the river channels. These

can be used by boats in the summer and as open trails in the winter; their

disadvantage is that during freeze-up the ice is not sufficiently thick,

and during break-up too soft, to allow surface travel with present-day

vehicles, These two periods, taken together, total two months.

Light aircraft have sreatly reduced the isolation of the settlements,

particularly during break-up and freeze-up. Inuvik and Tuktoyaktuk have

year-around airstrips, so it is always possible to get from one to the

other, as long as the weather is good enough; given the choice between

aircraft on floats, wheels, or skis, one can reach Aklavik and Ft. McPherson

with only brief interruptions in the fall and spring; only Arctic Red River

retains a certain degree of isolation during these periods.

Travel within the Delta falls into two main classes. One is that

going strictly from one settlement to another: people do this toa consid-

erable extent and there is also some haulage of freight. The second is the

‘travelling the natives do in connection with hunting, fishing, and trapping.

Travel from settlement to settlement is mostly done by air, and

follows a network radiating from Inuvik.. This is supplemented by a small

amount of surface travel between Inuvik and Aklavik, especially in the

summer. A considerable amount of freight is also carried by air from 000057

Inuvik to the smaller settlements. Surface freighting within the Delta
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is quite limited. . There is at present a certain amount of lumber carried
around the Delta by barge in the summer, and a very small amount of hauling

done by Bombardier Sno-mobile in the winter. The main pattern of surface

freight transport, however, is that connecting the Delta settlements more

or less individually with the south by the river. This is due to the

expenses of trans-shipment; rather than unloading goods in, say, Inuvik

‘and then distributing them around the Delta, it is cheaper for barges to

go to the different settlements individually.

Apart from these barges, surface travel within the Delta falls

principally into our secord class. There is a considerable amount of

travel by the native inhabitants - people going to camps to fish or to

hunt muskrat, going on a whale hunt, and so on. The traditionaly means

of doing these was by canoe in the summer and dog team in the winter.

Technology has influenced both of these forms of transport.

The older of these is the adoption of mechanical propulsion for

boats. For the canoes and small boats that are common in the Delta, out-

board motors are standard. Larger boats with inboard motors are also

seen, primarily at Tuktoyaktuk; these are used for whaling.

More recently, mechanical competition has arisen for the dog team;

the most widely used forms are the "Ski-doo" (a mechanized toboggan) and

the larger "Sno-mobile", which is invariably called a "Bombardier" after -

the name of the firm that builds it. ‘The "Ski-doo" is quite closely

equivalent to a dog team; it can carry one, or possibly two, passengers,

and can tow loads of up to 500 pounds ona well-packed trail (76). It

has & one cylinder motor which drives an endless belt to furnish propulsion,

These vehicles are quite popular at Tuktoyaktuk, which, as an estimate,

there are about the same number of "Ski-doos" as dog teams (77; roughly

speaking, two dozen of each). Inland, they are less popular = at present,

there are only two or three at Aklavik, compared with -- dog teams. The

reason for this lack of popularity is not immediately clear; one possibility
000058

is that the afforested parts of the Delta have, on the average, softer snow
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and may therefore be less suitable for the vehicle.

The "Bombardier" 1s a larger, fully enclosed vehicle; it can carry

approximately 2000 lbs. of cargo. Due to its size and high cost (about

$5000 new), its use is not very widespread among the native population.

Most of the vehicles of this type used in the Delta belong to the govern-

ment, to the missions, or to organizations such as the Reindeer Project.

' There are only two privately owned ones at Aklavik and three at Tuktoyaktuk.

It would seem that both these vehicles are used mainly because of a

lack of anything better. Both types are apt to have frequent mechanical

trouble; in addition the "Bombardier" is expensive to run, since, under

average operating conditions, it only goes 4 to 5 miles on & gallon of

gas (78).

The problems presently faced in the Mackenzie Delta in the field of

transportation are clear. First, surface transport in any form is not

available during break-up and freeze-up; i.e., for about two months of the

year, This is a serious matter, since, as we have seen, much of the native

population is at present in camps on the Delta during these periods. Even

with the decline in trapping, it seems that this situation will continue

for many years, and, consequently, the writer feels that it is justified

putting considerable effort in the search for some means of transport

which can reduce the physical isolation of the camps during these times.

Second, with the possible exception of the dog team, the available

forms of winter transportation are unreliable and uneconomic; dogs require

a large expenditure of time in the summer in catching fish. This air-

ficulty is reflected not only in the question of private transport during

the winter; it also means that surface freighting is limited, economically,

to the summer months alone.

During the past several years considerable hope has arisen that air-

cushion vehicles would at least answer the problem of year around usability

and might also prove more economic than light aircraft as a freight
000059

carrier. This matter has been discussed in detail elsewhere with emphasis
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on basic points of feasibility (79). As presently built, however, eir- |

cushion vehicles would suffer from a variety of technical problems in cold |

weather operation. Furthermore, it seems that such vehicles -may be com-

mercially feasible only in relatively large sizes; even with; these operating

and maintenance costs would be high with the craft in its present form.

It is clear that further developmental work is necessary before such

_ vehicles could see general use in the Mackenzie Delta.

Air-cushion vehicles remain, nonetheless, the most promising means of

providing year around service in the region, As an academic matter, we may

note that, if we do not insist on having transport during freeze-up and

break-up, the question'of carrying freight during the winter months is

quite capable of’ solution. | Winter roads, whether used by tractor trains

or trucks, are quite a conventionel form of transport both in northern

Canada and in northern Russia (80). They have been. successfully used in.
samy

atte

the part of the arctic we are concerned. with “(B1). A scheme of winter

roads linking the various settlements of the Delta has been proposed (82).

Here 1s a situation in which the technical problems are, by and large,

known. The difficulty is purely economic. Winter roads, in general, lead.
per ton-mile

to expensive freizhting; figures of $0.10 to $0.60/are common estimates

for hauling over them by truck. The lower rates can be attained only if

considerable effort is made in laying them out and in maintaining them so

that trucks may travel at speeds of 30 to 40 mph. As we have seen, with

present transportation problems there is little freight carried between

the towns of the Delta - quite possibly not even enough to justify the

maintenance, let alone the construction, of winter roads. In the future,

of course, the pattern of supplying freight to the Delta may radically

change, as would probably happen if a road were built to Ft. MePherson from

the south. In this case the whole transport pattern within the Delta

would also change, and a network of winter roads might find stronger

economic justification.
000060

The problem of cheap individual transport in the winter months is
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more difficult. Over-snow vehicles have been extensively studied, par~-

ticularly from the point of view of military applications (83); the basic

principles for design are well known, There are a creat number of

military over-snow vehicles, but the majority are not available commer-

cially; when they are, they are so high priced that few people could afford

to own one. We are up against the economic law of supply and demand; the

"Bombardier" remains in use not because it is particularly good, but

becsuse there is little competition in the civilian market. More hope

might be had for the present popularity of vehicles like the "Ski-doo"
in southern

teatime Canada leading to increased reliability and, overall, a more

useful product for northern use. The fact that these are bought generally

for short-term sporting use does not seem to encourage such a hope.

In general, the conclusions of this discussion on the problems of

transport within the Delta can only be described as cheerless, The only

prospective candidate for year-around surface transport in the region, the

ailr-cushion vehicle, seems to require a great deal of improvement before

it can be considered a useful vehicle; even then it promises to be expen-

Sive to operate. On the other hand, the availability of better individual

transport for the winter months and of better surface freighting facilities

is limited not so much by the need for further technological research as

it is by the inevitable small demand produced by the natural conditions

of the region, |

ec. Transport linking the Mackenzie Delta with the South. Here, of course,

we have a comparatively economic means of moving freight in bulk: the

Mackenzie River. Since the shipping season is short (late June to mid-

September), freight rates are not as low as one commonly finds with water

products

carriage. They range about $0.03 per ton-mile; spextat requiring special

handling are, of course, more expensive; for example it costs $0.75 per

hundredweight to ship oil from Norman Wells to Inuvik, or nearly $0.04 per

ton mile. Such expense, of course, is hard to overcome in a situation

000061

where the barges and other equipment must lie idle for the greater part
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of the year.

Air freicht forms a way of supplementing service by barge, partic-

ularly in bringing perishable goods and things needed in a hurry into the

region, There are three commercial flights a week between Edmonton and

Inuvik, and occasional service to the Yukon. Wolferth (84) discusses the

amounts of freight carried by barge and by air and the relations between

them in some detail, |

The disadvantages of having to bring as much as possible of the year's

supplies into the settlements during the summer months are obvious, Large

inventories must be kept on hand; this is an inflexible and costly pro-}

cedure. Food is a particular problem. Fresh food must be brought in by

air nine months of the year, and tends to be carried in that manner all

year, due to the distance and/time required for barge shipping. Almost
any unexpected failure of a piece of equi pment requires air transport and,

consequently, can. be extremely costly and time consuming.

“Current technological developments might reduce the cost of trans-

| porting particular items. One important example is oil; there is a device,

the Dracone, which has been specifically developed for transvorting

liquids that float. on water, It consists of a large sausage-like con-=

tainer of nylon, which can be filled with 011 and towed behind a tug.

When empty, it can be folded into a ‘small volume and returned as deck

cargo: this might be a considerable advantage in the present instance with

the low loads carried on the barges going upstream from Inuvik. To form

some idea of the sizes involved, a small Dracone carries 11,300 gallons.

It is 5' in diameter and 101' 9" long, with an empty weight of 2,240 pounds

(85). Obvious problems that might arise with one are the practicability

of emptying it completely and that of towing one through/loose ice that

might be encountered on the ocean.

In general, though, we are again faced with the problem of providing

cheap, year around transport, One means of doing this that is suggested
000062

from time to time is the airship; there currently seems to be a revival
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of interest in them in Russia (86). They are surerested as having par-

ticular promise for carrying building materials to isolated places and sg

in various applications in forestry. Operating costs are estimated as

airplanes

roughly one third that of akrerafk and three times that of road transport;

this, of course, does not take the cost of building and maintaining the

road into account.

Airships have, of course, been used several times in the arctic, most

recently in a trip to Resolute Bay and Ice Island T3 in 1958 (87). Although

their use is certainly possible in carrying freight to the Mackenzie Delta,

they have several features which cause doubt about its economic practice

ibility. One is the need to fly at low altitude on long range flights,

with attendent problems of icing in cold weather and ~- under overland

conditions such as would prevail in any route to the Mackenzie Delta « of

increased/air temperatures in warm weather, Second, due to their lower
speed (the sirship used in 1958 cruised at 40 to 43 kts), airships are

more adversely affected by winds than are aircraft. Third, a fair degree

of care is needed in preparing a landing strip and a mooring pole, and

large ground handling crews are necessary; in 1958 crews of 37 were needed

both at Churchill and at Resolute Bay. All things considered, the advan-

tages to be gained by the use of airships seem very small.

Again, surfece transport seems the chief competitor to aeroplanes

for any year around purposes, and again trucks seem the logical answer,

As we have noted, trucking costs are higher than shipment by barge, but

the convenience gained goes far to make up the difference, as experience

at Yellowknife has shown (88). Certainly the potentialities of a winter

road joining the Delta with the south shonld be fully investigated. As

a long term project, 2 road seems the most practical solution to many

transport problems; winter roads could form a highly satisfactory sup-

plement to the present summer-only service. As we have said above, however,

problems

these are economic/rather than ones requiring technological development,
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The main points emerging from this discussion can be briefly stated.

“On all levels, there is a need to study the economics of roads: within the

settlements, the costs of providing satisfactory all weather roads deserve

answer for supplementing barge and aircraft service within the Delta and

linking the Delta with the south. Any technical problems arising in
of good quality

building winter roads/in the particular conditions of the Mackenzie Delta

eareful consideration; winter roads seem, for the present, the most logical

|

should, of course, be studied. On the whole, though, these problems seem

quite well known; further technological research would, however, seem

needed on the question of providing suitable streets for a settlement

built, like Aklavik, on silt and fine sand, and without a local supply of

sand and gravel.

Within the Delta there is a need for a vehicle that could provide

reliable, year around transport between any two points. Though the aire

cushion vehicle holds promise in doing this, as it is ‘presently built it.

seems far away from being more than an experimental machine in these

regions. It is also not obvious that the air-cushion principle furnishes

the be st answer to the combinations of ice and water found.in the Delta.

In addition, there is a need for a commercially built, reliable, cheap

form of oversnow transport for individual use in the winter months.

6. Communications.

The entire field of communications has received intensive study

during the present century. Isolated regions, in particular, have benee

fited, and the Mackenzie Delta is no exception. In general, the region

has - or shortly will have « facilities quite comparable with those in

the south.

One example of this is the telephone service linking the various

settlements. At present, each settlement (except Arctic Red River, which |

is tied into Ft. McPherson) has its own automatic dial telephone system;

there is an automatically controlled radio system connecting Inuvik,
include

Aklavik, and Ft. McPherson, which will extend +e Tuktoyaktuk in the summ 200064
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of 1946. With the exception of minor interruptions, this system provides

completely satisfactory service.

In 1966 Inuvik - and the other settlements of the Delta ~ will be

linked to southern Canada by a telephone line. The capacity of this line -

one pair of single conductor wires - is a- good example of what modern

communications technology can provide, The entire system can carry up to

sixteen channels; from Inuvik there will be three toll circuits to Yellow-~

knife and southern points in zeneral, two to Norman Wells and one to Fort

Good Hope; there will also be two program circuits to carry CBC radio

programs, one circuit for air traffic control, and a voice frequency

carrier telegraph circuit, which, in itself, can carry fifteen teletype

circuits. This should remove a considerable part of the isolation of a

region in which the only rapid means of communication with the south is,

at present, radio-telesraphy*,.

* In any discussion of this land line someone, it seems, raises the question

of why wires were used rather than a series of microwave repeaters, which

could then carry television. It may not be amiss to observe that micro-~

wave systems are designed for bulk transmission; a single system can carry

six channels, each with a capacity of six hundred voice channels - or over

two hundred times the capacity of the system presently being built, which |

seens quite generous for the foreseeable needs of the region. A small

microwave system - say one with sixty channels - which was designed for

the needs of the area would not be large enough to carry television, which

needs some six hundred channels, Apart from auestions of over-design,
element

there is also the aqwestxon of cost: a microwave system would cost at least

ten to twenty times what a land line does,

Another familiar facility in everyday life is the radio. The

Mackenzie Delta has its own radio station, CHAK, at Inuvik, and almost

every family has a radio, CHAK, in addition to more familiar tyves of

000065
programs, broadcasts messages to people in the outlying settlements and
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-on the delta three times a day; this makes up, to a certain extent, for

the lack of a more widespread telephone service. .

Apart from these, there is, among the governmental part of the

population, a considerable reliance on two-way radio-telephone - for

example, between the RCMP detchments, between the Inuvik hospital and the

nursing stations throughout the Delta, and so forth. As is well known

(89), radio telephony in the arctic 1s particularly subject to blackouts

and fading; the services in the Mackenzie Delta are generally in the medium

frequency range and are no exception. On the whole, though, they are

adequate for the required reliability in communication,

The most desirable way in which communications techniques could

improve life among the native population would seem to be the provision of

emergency means of communication with isolated cabins, to which we shall

return in the next chapter. By and large, problems associated with the

settlements have been recognized and solved.

7. Food.

One of the most obviscus ways in which life in the Mackenzie Delta

does not compare with that in the south is in the matter of food. Even in
‘vegetables |

summer, the variety of fresh @mots in the stores is meagre; what is avail-

able is expensive and of poor quality. In winter the situation is worse,

Meat is also expensive, especially outside of Inuvik; an exception to this

As reindeer meat, which can be bought cheaply in the fall. All. food

vrices are high. | .

Basically, of course, this situation arises from the fact that the

Mackenzie Delta is too far north for dependable farming; vegetables have

been grown, on @ small scale, at Aklavik, Ft. McPherson, and Arctic Red

River, and/enttle were Kept at Aklavik durine the war (90). Poor soils
and short growing seasons tend to rule out any form of truck farming,

though, and the labour involved and the availability of cheap forms of

‘condensed and dried milk make dairy farming an uneconomical venture.

Nevertheless, it is interesting to note that there has been a 000066
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general decline in agriculture, not only in the Mackenzie Delta, but also

in the whole Mackenzie River valley, during the last half century. In

1944, from Ft. Providence north, there were a total of between 50 and 60

acres of gardens and over 100 acres of farms (91); today it is difficult

to find land actively under cultivation apart from a few acres at Ft,

Simpson. In 1910 there is suvposed to have been even more land cultivated

than in 1944,

One reason for this decline may lie in what can presently be seen

at Inuvik. Most civil service employees there either take the bulk of

their food in standard government rations or buy it wholesale from Edmonton

and have it shipped in by barge in the summer, In addition, the Inuvik

Naval Base has fresh food flown in twice a month for its personnel and

their dependents, The great majority of the white population, therefore,

is not dependent on local markets for the greater part of their food. With

the present low economic level of most of the native population, they buy

only the bare minimum of food in the markets; thus the amount shipped in

for the white population, which does not pass through the local shops,

represents a sizeable fraction of all the imported food consumed in the

region. Not only are food prices higher because of this lessened demand,

‘but there is also hardly any incentive to experiment with agriculture.

| Nonetheless, it is interesting to explore the various methods in

-which technology could help to reduce the cost of food. At the outset

we note that these apply principally to meats and vegetables; bulk foods -

flour, sugar, tea - which form a large part of the native population's

purchases from the shops do not at present seem amenable to lowering of

prices, except by a reduction in the costs of transport.

The first line of attack is the brute force method, This may most

easily be summed up in the question: is it really impossible to grow

sufficient foods of various types in the Delta to meet local needs? The

answer to this is no; a gteat variety of vegetables have been grown there
000067
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in this respect, with a claimed large amount of success. The Russian

experiments do not appear to be economical undertakings, though: they use

greenhouses, and often a great deal of artificial lisht to lengthen the

growing season. As an example, at Noril'sk 300 kwh per sq. metre of

electric power (in addition to heating) wergused to grow 23 kilograms of

tomatoes per sq. metre - or about 6 kwh per pound of fruit (92). Ina

- region of high electric rates this would obviously be impractical on a

profit making basis. A more promising approach 1s the use of low grade

heat from diesel generators to warm the ground in which vegetables are

planted. €#hku Warming the soil has also been tried at Noril'sk (93) with

a claimed tripling or quadrupling of the crop, reduction of the production

cost by a factor of three to four, and the recovery of the capital expen-

ditures in two to three years. The cost and feasibility of such a scheme

micht be worth investigating for the Mackenzie Delta, but, at first glance,

it does not seem too promising; one complication would be, @s the author

of the Russian paper remarks, that "geocryological factors must also be

considered in the design of soil-heating systems’ inopen fields",

Second, we can attempt to cheapen the cost of bringing food into the

Delta. One thing here is to reduce the costs of transport in general; this

has been discussed in the preceding section. A second is to find the

nearest place where vegetables can be imported on a profitable basis and

import them from there. This would seem to be Ft. Simpson, some 600 miles

up the river, where there was an Experimental Station of the Department of

Agriculture for many years and where truck gardening on a moderate scale

has recently been undertaken (94). Here, as to other places on the Mac-

kenzie, it is presumably necessary to import fertilizer; still, one should

expect the overall cost of the food from there, which need be brought only

600 miles to Inuvik, to be cheaper than that from Edmonton, which must

be brought 1700 miles. |

Importing food from Ft. Simpson, however, runs into a curious dif-

ficulty. The vegetables there normally ripen in late August or early 000068
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September. There is still ample time to transport them by barge to, BAY, |

Inuvik before freeze-up there - which, as we have seen, comes in late Sep-

tember or early October. The .barges, however, come from Hay River, which

is still 400 miles farther upstream than Ft. Simpson; the last barge trips

to points north of Norman Wells leave Hay River in mid-August, and so are

past Ft. Simpson before most of the vegetables are ripe. This type of

problem can be solved; it is a question of economics and of investigating

and developing markets,

A third way of reducing the cost of bringing food to the Delta is

to lighten the Load that is transported. one first thinks of dehydration

to reduce the cost of food; this has long been used with such items as

milk, orange juice, potatoes, and onions. A great deal else is also avail-

able in dehydrated form, but, in general, the market for foods of this type

is so low that they cannot compete with other kinds; the added cost of |

production is more than the saving in freightage would be. |

Another familiar way of lightening preserved foods is to freeze rather

than can them, and so saving the weight of the container. The first

‘question here Ls that of preserving the frozen foods after they arrive in

the Delta; this we shall come to shortly. Second, we find that bringing

frozen food to the Delta is an expensive process; it has to be carried by

refrigerated truck to Hay River and then shipped on a refrigerated barge.

‘As a result, it costs -- to bring 100 lbs. of frozen food to Inuvik. When

we recollect that frozen foods are, even in the south, considerably more

expensive than the same foods in cans, we see that the smallsaving in

weight is not enough to give us a cheaper product in the Delta*,.

* In this context we must mention the possibility of preserving food. by

treatment with gamma radiation. This method has appeared promising for

several years now; there is at present concern about long-term effects

of such radiation in converting sugars into poisonous or carcinogenic

substances. It is, of course, most useful] for such vroducts as meat andoo0069
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butter; as such, it is not clear that it would have any effect on the

economics of tife in the Mackenzie Delta, particularly if large scale

frozen food storage facilities became available.

The most satisfactory way of reducing the cost of food seems to be

srowing it as near as possible to the Delta. There is then the question

of preserving it. The cheapest and on the whole most satisfactory method

of doing this is freezing. At present there are, however, no generally

available ways of keeping frozen foods. It is true that ice-caves, or

holes dug into the permafrost, have been used, mainly for keeping fish,

both in northern Canada and in northern Russia (95) for many years; more

widespread use is advocated from time to time (96). Ice-caves have two

drawbacks: they cannot absorb 4 large quantity of heat quickly and main-

tain a below-freezing temperature - in other words it is difficult to

freeze a large quantity of food in them - and their lowest temperature

can be no less than that of the ground where they are dug. As we have

seen, at Inuvik the temperature several feet below the surface is of the

order of 20° F; this is much too high for the long term storage of frozen

foods, for which a temperature not above 0° F is recommended.

It would seem possible to solve this problem with a comparatively

small amount of study and experimentation. One possibility could by the

use. of a completely passive system (97). This would take advantage of the

fact that there are, in the Mackenzie Delta, sufficient days of below-zero

weather to freeze some liquid, say a brine, whose freezing point was near

that temperature. This could then be used as a heat sink for an insulated

building for the warmer months of the year.

Another method worth consideration would be to use the ground as a

heat sink to reduce the temperature of a storage plant to 20° F whenever

necessary and then have a mechanical unit to chill it from there to 0° F,

The conclusions drawn from this discussion, then, are that it might

well be possible to reduce the costs of vegetables and such items in theggq979
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Mackenzie Delta by combining its importation from some place, like Ft.

Simpson, which is comparatively near the Delta and yet has a sufficiently

warm climate to make fairly risk-free farming possible, with the develop~

ment of local means of preservation, say by freezing. This deserves

further study; furthermore, as we have said, the possibilities of artif-

4eially lengthening the growing season at places like Inuvik should be

systematically investigated. Although large-scale farming there seems an

unprofitable venture, this does not mean that the possibilities of growing

food locally should be abandoned out of hand. They should, rather, be

studied and encouraged to the fullest extent possible. |

| 8, Medical services.

Considering the isolation of the Mackenzie Delta, the medical. services

available there seem, to a layman, to be of high quality. This isolation

does, nonetheless, limit medical care in several ways. It is interesting

to explore the usefulness of modern technology in counteracting this.

“Medical care in the region is organized around a central hospital at

Inuvik with satellite station - "nursing stations" - in the smaller settle-

ments, The Inuvik hospital is, by: southern Standards, quite large for the

region it serves - it has 100 beds for the approximately 7000 inhabitants

of the Inuvik Zone*, It is modern. and well-equipped: large rooms, good

* The zone extends east to Paulatuk on the mainland and to Sachs Harbour

on Banks Island, west to Herschel Island and Old Crow, and south to Ft,

Norman and Ft. Franklin. It therefore comprises a much larger area than

the Mackenzie Delta.

laundry service, full x-ray facilities and a chemistry laboratory. One

technical problem is southern hospitals, an adequate record facility, is

somewhat less troublesome here, since the area served is so large that the

native population generally remains inside it.

The nursing stations - within the area covered by this report there

*

000071

are three: Aklavik, Ft. McPherson, and Tuktoyaktuk - are each staffed by



Document disclosed under the Access to information Act

Document divulgué en vertu de la Loi sur Vaccés 4 Hinformation

Vv 55

,one or two nurses, and also have comparatively full equipment, including

X-ray avoparatus. Due to the limited distances between the settlements of

the Delta, it is possible to get seriously i111 people to the hospital by

aircraft on very short notice.

Broadly speaking, the advantages that technology can offer in sucha

situation are comprised in bringing this region into closer touch with the

rest of the world. This, of course, is already done to a large extent:

more seriously ill patients and some cases where diagnosis is difficult

(a total of 443 for both categories in 1964 (98)) are taken by atrcraft

to the hospital at Edmonton, Technology can help, however, in making

technical advice more quickly available. This might be done in several

ways in a place like Inuvik, Due to the small size of the population, it

is not feasible to have specialists of many types in residence; thus, there

is no cardiologist, pathologist, nor radiologist in the region. When ex-

pert advice is needed in one of these fields ~ the interpretation of an

obscure x-ray, for example, the photograph has to be sent to Edmonton by

mail. This may mean up to a week's delay, Similar problems/arise in the

interpretation of electrocardiograms and with biopsies,

The completion of ‘the land line will offer possible help with many

such problems. Specifically, electrocardiograms are now sent over tele-

phone lines as 4 routine matter (99). The problem of transmitting x-rays

is under study at the Walter Reed Army Medical Center in Washington, U.S.A.

There they currently transmit x-rays over a closed-circuit television

system linking various parts of the Medical Centre and some other hospitals

in the area, No difficulties have yet been found either in resolution or

in contrast. In principle, it is possible to transmit X-rays by a facsimile

process; the advantage gained by television with its higher frequencies and

broader bandwidth can be considered, in this instance, as the ability to

transmit many pictures rapidly, which is not necessary in dealing with

x-rays. There may be difficulties in using commercial equipment in th1s oo9972
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application; it is this question that 1s currently under study (100).

In the future, it may be nossible to use similar means to transmit

imases of slides in colour for patholopry studies. Here the principal

difficulty at present lies in keeping fidelity of colour and in being sure

thet the transmitted image 1s a true reproduction of the original. In

time, this can be overcome; meanwhile, the ability to transmit x-rays

would be a considerable advantage.

Another way of using technology to lessen isolation is already in

use in the Mackenzie Delta: the nursing stations are in a radio net which

links them with the Inuvik hospital. - This, of course, could be extended,

and radio contact could be set up between the hospital at Inuvik and one

in Edmonton or elsewhere, ‘on a smaller scale, this has been done in the

rural district around Albany, New York, ond in other pleces (101). This

has proved a useful tool for post-eraduate training, which, of course, is

an important matter in medicine. The benefits of the interchange of

information and experience possible with two-way radio communication have

proved so great that, in one instance at least, television has been used

(102), with a resulting increase in the amount of data that can be con-

sidered and discussed.

It would be interesting. to investizate the value of such programs

further, The end result of exploiting these and similar possibilities

would be to provide improved medical service in the remote region of the

Mackenzie Delta and, probably, to do this with reduced running expenses;

both these are extremely desirable goals. |

9. Coriclusion.

The various susaestions for further study that have arisen in the

course of this chapter will be summarized in the concluding chapter of this

report. Here we may look at them from a general point of view. If we

do so, a teneral pattern anpesars. Time and time again we have run into

the point that life in the region is expensive, in one way or another,

000073
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observation made earlier that the amenities of life we enjoy in more

" densely populated regions are cheap - or even available at all ~ because

they can be produced, and used, in large quantities. Insofar as this

problem can be solved in the Mackenzie Delta, the solution is clear: one

must try to pull the settlements of the region together in as many ways

as possible; one must also try to render the distribution of facilities

‘within the area as cheap and as simple as possible.

There are, of course, various areas where specialized research is

needed; determining the possibilities of extending the growing season or

studying the difficulties to be encountered in an underground sewerage

system are but two examples. The broad problen, though, is to accept

the fact that the impetus of modern technology lies in taking advantake

of the economies of large-scale production wherever possible. The Mac-

kenzie Delta is-a region where natural conditions force the dispersal of

the population; to ensure its economic development from a technological

point of view one must accept this dispersal and find ways of linking

the settlements together so that the advantages of centralization can

still be gained.

000074 |
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So far we have discussed technology as it applies to living in the

settlements of the Mackenzie Delta. This is not the whole story; as We

have remarked earlier, a large part of the native population may spend

months at a time living in camps away from these settlements, Although

there is a decided trend toward living in the communities, any exploite

ation of the available renewable resources will continue to require, in

the foreseeable future, some living in these isolated camps. In this.

chapter we shall very briefly discuss some possible ways in which tech-

nology might make such a life less laborious and less isolated,

The type of life - fishing and trapping - led at these camps relies

on surface transportation. The problens involved here have already been

discussed extensively. All we need do/is remind the reader of the need,

both of some sort of year around transport to relieve the isolation of

these camps during freeze-up and break-up, and of a cheap, reliable form

of mechanized winter. transport. |

7 Housing and heating are two other subjects we have already consid-

ered which can be applied equally well to individual living. Here we

might only add that the physical structure of the Delta is such that one

“can get to almost every camp with a quite sizable boat if there were any

desire to pring materials for building purposes.

| Another subject of some interest is the provision of better water ard

sewage facilities at these camps. Water, as we have seen, is generally

available throughout the region. Sewage and waste disposal at an isolated

place are, naturally, far from the serious problem they are in the settle-

ments of the Delta. Nonetheless, we might note that there are many schemes

for individual sewage disposal systems which have been specifically

designed for a northern environment (103). Some of these might be of use

in making life at a camp more strictly comparable with that in a town.

‘Of more importance is the provision of electricity to one of these
000075
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in small sizes, but they are comparatively expensive to run. Apart fron

this there is, as we have mentioned, the intriguing possibility of using

direct conversion of heat to electricity. By nature this is an inefficient

process, The simplest devices - those operating on the thermo-electric

principle - typically achieve efficiencies of one to two per cent; more

sophisticated solid state devices (which produce power at a low voltage

and require considerable ancillary apparatus to be useful) may reach, at

present, 5% to 10%, The theoretical maximum efficiency obtainable is in

the vicinity of 30% (104), which is no better than the diesel generators

in the Delta communities, so this method is of little use there. But

an individual cabin is another matter, It must be heated; 2 device which

converts a small part of that heat to electricity would be a great boon.

Simple calculations show that, on the basis of a 5% efficient system, a
stove burning 24 gallons of oil a day could produce 200 watts of electric

mechanical ,

power. This would not run ekestrzmak equipment, but it would power an

electric light and a radio or short-range transmitter. These alone would

ease the isolation and laboriousness of the life, and a more detailed

“investigation of the practicability of such a system would be interesting.

The availability of such an independent supply of electricity would

be useful in developing another means of reducing the {solation of these

camps. This is the provision of some form of emergency communication.

At present, if an emergency arises at @ camp, it may well be virtually

impossible to send out a message for help; it has been suggested (105)

that as people tend to live more in settlements they grow less familiar

with this side of living in isolation, and that this may be a contributing

factor to the decline of trapping and the resultant decline in the cash

economy of the Delta. Serious thought has been given to the problem of

providing emergency radio communication elsewhere (106) but without

conspicuous success,

A major problem is finding means of powering such emergency trans-
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with batteries, of course, is that they cannot deliver much energy when

they are cold; the shelf life is also diminished in cola weather. In other

words, they are not suitable for providing emergency power in places that | |

are unheated for long periods of time. Here a means for the direct .

conversion of heat to electricity would seem of great utility, for it

would furnish a means of power that would only depend on getting the stove |

, zoing, and would not deteriorate in cold weather,

A second problem that arises in such an emergency service is the

choice of frequency to use. Almost every frequency is subject, in the

arctic, to signal fading and periods of complete blackout (107). Here

the Mackenzie Delta would seem to have a considerable geographital advan.

tage. With the mountains and hills around the delta, it should be feasible

to select a few sites which would allow line-of-sight communication with

_ the whole area and use frequencies in the VHF range. This should provide

minimal trouble with auroral disturbances.

‘In short, the most immediate ways in which technology could help

life in camps in this region = apart from transport ~ seem to be the

dévelopment of a cheap form of providing at least a small amount of

electricity and, working with this, of providing some form of emergency

communications. The above sugmestions are obviously but one way of meeting

these ends; the basic problem remains an interesting requirement for

development. ~-
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a



y | 61

| V

In the last two chapters we have been concerned with the role of

technology as an aid in providing the amenities of life. It can make

at least an equal contribution in the exploitation of renewable resources;

in a long-term view this 1s probably of greater importance. As we shall

see, the situation in the Mackenzie Delta is such that one can give only

‘an outline of these possible technological contributions. This is still

worth doing briefly and forms the subject of the present chapter,

There are three basic renewable natural resources in the region:

forests, wildlife, and fish. They are discussed in detail elsewhere (108);

here we need only observe that, though the region has been known for its

furs for many years, the fishing and especially the forests are of a fairly

low grade in comparison with what is available in the south. Nonetheless,

from the point of view of the economy of the region, one cannot afford to

disregard any resource when there are so few, and it is necessary to study

how each can be developed to the greatest extent possible.

The forests of the Mackenzie Delta are unpromising at first glance:

the trees are small, grow fairly slowly, and due to the large number of |
contain,

branches near the ground, have many knots. They grey however, the only

substantial stands of timber north of the Liard River; as such, they are

the nearest source of lumber not only for the Mackenzie Delta but also

-for much of the western arctic. Professional opinion (109) is that many |

of these trees, particularly around Ft. McPherson, are of commercial

value, varticularly, as we have mentioned before, for building low-cost

housing.

The forestry problems of the area have not been studied at more than

the most superficial level. It 1s commonly said that trees grow so slowly

in this region that they cannot be considered a renewable resource, but

this does not seem true*, At an optimistic current usage rate, it seems

*Thus, the approximate times needed for a spruce to grow to " DBH
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(diameter at breast height) are: around Ottawa, 80 years; at the mouth of

the Peace River, 110 years; and at Ft. McPherson, 170 years (110). |

that it would be quite easily possible to renew the trees harvested in the

region, |

The contribution of technology in this instance, as always, is sube

_ Sidiary to basic research, In this case, very little is known of the

factors influencing the growth of trees in the region. It is believed that

a mossy cover inhibits the seeding of new trees (111), but the whole quese

tion is closely bound up with the highly debatable matter of what factors

determine the exact location of the tree line (112). Clearly, studies have

to be made first to ascertain the exact influence of the ground cover on

the growth of trees; then technol ogy can help in providing the most fa-=

vourable conditions. With due care, there seems no reason why the forests

of the upper Mackenzie Delta should not be used, and used withprofit, for

years to come. |
trapping

The traditional | means of exploiting the other resources are hunting

and fishing, These are, in a sense, complimentary occupations. As is

realized in the Soviet Union (113), it is necessary to combine such sea-

sonal occupations to provide suitable year-around employment to compete

with other wage-earning occupations. It would seem that the same practice

should be encouraged in the Mackenzie Delta.

Trapping, of course, has been a traditional occupation for the last

century; the most common fur-bearing animal is muskrat, with mink being

of secondary importance (114). Other animals - lynx, beaver, marten -

occur, but. are rare. In recent years, with increased opportunities for

wage employment, trapping has declined; nonetheless, it remains one of the

principal means by which money is brought into the Delta.

There are two ways by which technology can help in producing, and

maintaining, the maximum possible amount of income from trapping. First,

it may be possible, by fairly simple means - building dams and the 1ike 000079
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, to increase the number of muskrat living in the area. This possibility

was surgested several years ago (115) but apparently has not been inves~

tigated further; indeed, oresent indications are that the muskrat popu-

lation is decreasing even in face of the lessening number of animals

trapped (116).

Second, efforts should be made to reduce the amount of labour assoc-

jated with trapping. One way is by providing better means of transport,

as has already been discussed. In the present connection this would allow

ravel easier and farther ina 2 day, and so to set more traps. whete

rhe Since muskrat causht in traps bring higher prices. than those shot

after breakup, this would result in an increase in income from trapping.

The present way of preparing pelts is quite primitive; they are often

damaged or insuficiently cleaned. It might be possible to devise ways of

improving this work. This again would lead to higher quality skins and at

the same time lessen the labour spent on trapping.

In this connection one should mention the tannery which is to be

built at Aklavik. This will primarily provide furs for local use, in

handicraft work, It will have clear value’ in improving the cash basis

of the local economy. |

Finally, there are the fish. The fish of the rivers and lakes have

been suggested as a source of income for years; experiments = not very

successful - have been made in catching and processing whitefish for

export (117). a

Even more than with forests, the state of fish as a continuing

resource is poorly known. Little, if any, work has been done on the vital

question of how large a catch can be taken from either the fresh water

or from the ocean,

The situation in the Mackenzie Delta seems similar to that with the

great Russian rivers; there the importance of fisheries at the river deltas

is stressed, although it is realized that they cannot compete in VOLUME oooo80
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with southern regions (118). One way in which technology - can help is in .
modernizing methods of fishing; in the Mackenzie, as in Russia, these ere

still primitive. Another is in aiding ‘to learn more of the detailed habits 7

of the fish and so improving catching efficiency. Sonar 4s widely used

in commercial fishing to locate schools of fish; another possibility is

the use of divers or manned submersible vessels to help in this study.
It seems that within & very few years it should be possible to

harvest fish actentifically as a continuing crovk. First, of course,
the amount that can be harvested without depletion of the stocks must be .

known, as also mast be the most efficient way of maintaining this stock.

Then technological aids may be developed to catch the desired number with

a minimum of effort. | The general approach may be seen in the case of tuna.
Here 1t has been found that this species of fish tend to congregate over :

underwater hills where there 1s a natural flow of nutrient. As the. tuna

grow, they tend to move to 4 hill. whose top is farther. below the surface.
They can be kept in the vicinity by. improving the flow of nutrient; there

- are also grounds for expecting that within ten to twenty years it will be

possible to keep them in electronic pens. If this oan be done, and means

can be devised for moving them from one pen to another, then we can hope

to have commercial fishing in much the same way as, on a far smaller soale,

trout are now raised in fish hatcheries.” | .

It is, of course, open to question whether the Mackenzie Delta could —

support fisheries on the scale that such, presumably costly, equipment

would require to be commercially feasible. Nonetheless the point remains

clear: with detailed knowledge ‘of the habits of the local fish, and by

making use of techniques and avproaches developed elsewhere, it may

be possible, in the future, substantially to increase the income from

fishing. This may well be the furthest off in time of any of the methods |

of exploiting resources we have mentioned, but it also may prove the

most profitable. . 00081



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur Vaccés 4 linformation

65

VI

Throughout tiis report we have noted subjects that might provide interesting

opportunities for further study. As a conclusion, we shall. list these in one

pleces Nost of them can be srouped under three general headings: studies where.

sone technological research or development seems to be required} studies of

matters where the technolorical problems seem fairly well understood but whereGi

the economic feasibility is of interest (these, of course, may require a minor

amount of engineering exnerimentation to provide a sound groundwork for estimates) ;

and subjects where basic scientific research seems needed.Jé

In the first catesory, a few points have come up where existing technological

research and develonment. scer inadequate:

.

1) Certain points about insulation materials are not clear, Jt would be

iseful to Imow the long berm pronerties of local mosses as insulators. Similerly,

Knowledge of the lone term resistance of such naberials as expanded polymerized

plastics + Fo moisture would be: of value in the possible design of undereround .

utilidors. |

2) Experience seems to be Lacking on ways or constructing paved roads on

silt and permafrost, as occurs at Nidavik, with the use of a mi ininum of imported

materials, | -

3) Develonment of a conpact reasonably efficient: device to convert heat

_to electricity with a useful amount. of power genera sted would be valuable,

hh) Technological aids to the exnloitation of the renewable resources are

needed. This would include nossi ible 1 ways af inere asins the muskrat pommtation,-

ways of encovraging the srowth and seceding st trees, and ways of increasing the
efficiency of catching fish,

5) The extent of the problems facing the use ot waste heat to warm the

ground for acricvlturel nurnposes vovld be fully investicated.

6) Oversnow and year-around vehicles form a continuing and difficult
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‘subject for technological research.

Second, we have subjects where the emnhasis is primerily on the economics

‘ *

of the situation?

7) The vracticability and usefulness of freezing plants, either passive

or using the ground as a heat sink, should be studied.

8) The benefits and disadvantares of the use of electric transmission

lines between some or all af the settlements should be investigated more fully.

9) The long term notentialities of a hydro-electric installation should be

studied.

10) The costs and probable effects of a network of roads or winter roads

within the region, as well as those of a road or winter road aiving access to the

region from the south, should be considered in some detail.

Third, we have come across two main fields where basic research is needed:

11) Forestry. The mechanisms influencing the seeding of trees are not fully

understood. This, as we have seen, seems closely bound up with the question of

the detailed action of a moss cover on a forest.

. 12) Fish, Detailed knowledge of the extent of the stocks of fish, their rate

of reproduction, and their habits are essential to any sensible attemot to exploit.

them ‘ | |

Finally, there are, as always, a few subjects which do not fit into the above

scheme, but still deserve further consideration:

13) It would be interesting to investisate the possibilities of the improved

communications facilities that wil] soon become available to improve medical

SCYViceS.»

sD) Ways should be found to encovrare the local market for fresh food; and

15)° Means should be sought to encourace local housing construction.

000083



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l’accés a linformation

het . . 67 ,

VI

“Such a list is, of course, not complete, and the subjects mentioned

are of vastly differing importance. Tt serves, however, to indicate the

variety of problems and the degree of imagination required in the man who

has the spirit to help develop a region as fascinating and as forbidding as

the Canadian Arctice
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‘Department Ministére

v 7a

(hot
Ro O.

of Northern Affairs du Nord canadien et NI
and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

DIRECTR Ottawa 4, April 29, 1966.

Sbour file / notre dossier . q - 3

your file / votre dossier fo d

N.D.R,C. Preliminary Phase Report

In your memorandum of April 3 you asked me to comment on Mailhot's report to
the N.C.R,C. entitled "Community Structure’ - Inuvik - Summer 1965", A report

of this kind needs to be studied at length to fully appreciate its comments,
Much of the information in it is germane to virtually a11 disciplines offering

services of one kind or another in the "Inuvik communities", I have not been
able to give it the time it deserves, My comments, therefore, will have to be

favoured accordingly. I hope I will have the opportunity to study it at

greater length later,

By way of general comment, I think the report is a good one. Considering the

short time allowed to do the study, the breadth of the subject and the limited
number of staff involved, it is a wonder that the researcher was able to

accomplish so much, I have only a few criticisms to make and again these are

based upon a rather superficial first reading.

The first part of the report may pose some problems in terms of confidentiality,

depending upon the Centre's plans for its use and distribution, A very thin

_veneer of animosity protects the identity of several leading figures at Inuvik,

particularly among the religious communities, This veneer could easily be

chipped off, depending upon who sees the report. Virtually, anyone at Inuvik

could identify the characters concerned, This is not a problem, if N.C.R.C,
plans to restrict circulation, However, if the Centre intends to distribute the

report widely, then I believe there is an ethical problem at stake for the

researcher and for the Centre, Apart from the matter of ethics, however, this

part of the report could create misunderstandings or possibly animosity if by

chance or by design it were to fall into the hands of those who figure prominently

in it,

The only other comment I have to make at the moment has to do with the

recommendations which follow upon the basic conclusion that Inuvik is in fact

two commmnities, I got the impression from reading the report only once that

the dicotomy which exists is for all intents and purposes irreperable, The

recommendations for a future course of action appear to be directed exclusively

to the "northern oriented" community. The "non-permanent white" community seems

to be written off all together, If this first impression is correct, then I can

eee 2
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only say that I do not agree with it, It would seem to me that an effort
should also be made to bring about changes in the attitudes of this group.

Perhaps, one way of doing this would be through an adult education program
at the local level to complement the program to be designed for the "northern"

groups as well as through discussions at a higher level in Ottawa among the

federal departments concerned,

J ; Ul ke ’
Chief,

Welfare Division
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; 059Yepartment Ministére (Vv
of Northern Affairs du Nord canadien et

CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

DIRECTOR ; Ottawa 4, April 21, 1966.

our file / notre dossier 1009-3-16

your file / votre dossier

M.D.R.P). ~- Preliminary Phase Reports

— in ccegeghnc with your request of April 13, I attach comments on the three
Norther Co-Ordination and Research Centre reports on the Mackenzie Delta.

ee ee Can
-d.W. EvansFw-~ Chief,
Industrial Division
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Mackenzie Delta Research Program Reports - 1965

General Comments:

The reports make good general reading. However, too much time is

spent in dealing in generalities. The need for comprehensive

background research is apparent in all of the reports.

There is too much repetitiveness. The fault appears to be an

organizational one. One feels the researchers were capable of

more organized research. There appears to have been a need of

co-ordination in the program and between authors.

The geographical limitations of the reports appear to be too

narrow. Accurate descriptions of the inter~relationships between

man and his environment fail through limiting the studies to the

delta proper.

The reports can scarcely be termed action reports; however, this

does not appear to be one of the goals of the program.
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The Mackenzie Delta - Its Economic Base and Development

! Comments:

1. Insufficient detail.

2. Boundaries of the study were too limited. There is

insufficient concern with inter-relationships of man

and his environment existent in the lower Mackenzie

region.

3. The settlement base is insufficiently dealt with, partic-

ularly in connection with economic activities.

4, Forestry - No use appears to have been made of the

Forrestal report.

- No maps were used to show logging sites, etc.

- Statistical information is insufficient to

accurately gauge the costs of production.

5. Trapping - Maps are inaccurate.

- Not enough detail given regarding the costs

of trapping. ,

- No figures shown for average income from trapping

- No information given on techniques of trapping

6. Fishing - No indication as ® what species are available -

when they are available and what markets exist.

either locally or elsewhere.

- Insufficient data given on costs of harvesting.

- Insufficient attention paid to problems of local

needs versus commercial fishing.

7. Employment ~- No attention paid to means of expanding employment,

nor concerning employment in terms of the social

milieu.

- No attention paid to factors affecting employment

such as welfare, education, social background, etc.

8. Population - Present economic status of the population not shown.

- No indication of the potential of the region to meet

expanding needs of the population, nor of the potential

of the population to adapt to social and technological

change.
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Domestic Economy of Native People - Mackenzie Delta

Lack of detail - too generalized

Failure to comment adequately on the social milieu.

Description of the modified subsistence economy is

inadequate.

No attention paid to the place of settlements in

the domestic economy.

As a general commentary, the report raises a number

of questions which could have been answered in the report.

There are in existence a number of reports dealing with

the native people of the Mackenzie Delta. The findings

of these reports have not been incorporated in the report

and have received very little attention on the part of the

author.
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Technology of the Mackenzie Delta

4,

The report is interestingly written but it is more of

a resumé of the current use of mechanical equipment in

the Delta. Too much space has been given to general items.

There is a lack of background material. There are a number of

reports of extremely high calibre in existence in respect to

technology.

Although the report is titled "Technology of the Mackenzie

River Delta", the author has not really come to grips with

the subject of applying technological solutions to the

problems of the Delta. |

The recommendations are inconclusively developed.
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DIRECTOR Ottawa 4, April 21, 1966.

1009-3-16

H.D.R.P. ~ Preliminary Phase Reports

on In accordance with your request of April 13, I attach comments on the three

Northern Co-Ordination and Research Centre reports on the Rackenzie Delta.

Original signed by

’ A. M. MILLICAM

de . Evona

Chief,

Industrial Division

A.F. Flucke/jp/h
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Hackenzie Dolta Research Pregran Reports ~ 1965

General Comments:

The reports make good general reading. However, too much tine is
spent in dealing in generalities. The need for comprehensive

background research is spporent in all of the reports.

There in too mich repetitivanens. The fault appears to be an

organizational one. One feele the researchers were caprble of

more organized research. There appears to have been a need of

co-ordination in the progrem and botween authors.

The geographical limitations of the reports appear to be too

narrow. Accurate descriptions of the inter-relationships between

wan ond his environment fail through limiting the studies to the

dolta proper.

The reports can scarcely be termed action reports; however, this

does not appear to be one of the goale of the progran.
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The Mackenzie Delta = Ite Economic Base and Development

|

Commenta:

i.

ae

Be

4,

5.

6.

7s

8.

Insufficient detail.

Boundaries of the study were too limited. There is

insufficient concern with inter-relationships of man

end his environment existent in the lower Mackenzie

region.

The settlement bese is incufficiently dealt with, partic-

ulerly in connection with economic activities.

Forestry « to use appears to have beon made of the

Forrestal report.

= flo maps vere used to show logging sites, otc.

« Stetistical information is insufficient to

accurately gauge the coste of production.

Trapping - Haps are inaccurate.

~ Not enough detail given regarding the coste

of trapping.

~ Ro figures shown for average incotie from trapping

+ No inforsation given on techniques of trapping

Fishing - No indication os ® whet species are available ~

* when they arco available and what rarketsexist

either locally or elsewhere.

~ Inaufficient data given on costes of harvesting.

~- Insufficient attention paid to problems of local |
neede versus commercial fishing.

Employment - No attention paid te means of expanding employment,

nor concerning employment in terms of the cocinl

milieu.

~ No attention paid to factors affecting employment

such as wolfare, education, social background, etc.

Population ~ Present economic status of the population not shown.

~ Ho indication of the potential of the region to meet

expanding needs of the population, nor of the potential

of the population to adept te social ond technological

chango.
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Domestic Economy of Native People - Mackenzie Delta

1. , Lack of detail ~ too generalized

Qe

Be

4.

Se

Foilure to comment adequately on the social milieu.

Description of the modi fied subsistence > econony ig
inadequate.

No attention paid to the place of settienente in

the domestic economy.

Ag a general commentary, the report raises a nucber

of questions which could have been answered in the report.

There are in existence a number of reports donling with

the native people of the Hackenzle Delta. The findings

of these reports have not been incorporated in the report

and have received very little attention on the part of the

author.
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fochnology of the Mackenzie Delta

1. The report ie interestingly written but it is. more of

a resumé of the current use of wechanical equipment in
the Delte. Too much apace has been given to general items.

2. There ie a lack of background materiel. There are & nunber of

reporte of extremely high calibre in existence in respect to
technology.

3. Although the report is titled "Technology of the Hackensie

Rivor Delta", the author has not realiy come to grips with

the subject of applying technological solutions to the

problems of the Delta.

4. The recommendations sare inconclusively developed.
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Jepartment Ministére

of Northern Affairs du Nord canadien et

a Northern Administration Branch des Ressources nationales Direction des régions septentrionales

x Ct L INDUSTRIAL DIVISION ottewa 4, April 13, 196.
F bag, At fu gees My As aban

” our tile/ notre dossier 1009=-3-16

a "Co" dossier

—_— - M.D RP. ~ Preliminary Phase Reports

You will see from the attached copy of a memorandum dated April 6th from
Mr. Kerr of the Northern Co-Ordination and Research Centre that he would
like to have our comments on the draft reports of the four studies under-
taken last summer in connection with the preliminary phase of the
Mackenzie Delta Research Project. We should have your comments on two of
these reports and your comments as well as those of the Chief Engineer on
a third report. All three reports are attached as follows:

1. Domestic Economy of the Native Peoples,
Mackenzie River Delta, N.W.T.

by Derek G. Smith

2. The Mackenzie Delta - ~

Its Economie Base and Development

by John Wolforth

3e Technology and the Mackenzie River Delta ~
by Paul Fenimore Cooper, Jr.

Would you please arrange to have these reports read carefully in your Division
with Mr. Kerr's questions in mind and let me have your comments if at all
possible by April 21st. I would ask that you fixe priority to the third
paper entitled "Technology and the Mackenzie River Delta® so tha you could
pass it to Mr. Yates for comments by the Engineering Division which I neo
like to have by April 2lst. I am sending a copy of this memorandum to Gop *
Mr. Yates so that he will be expecting to receive the paper from you.
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M.D.R.P. - Preliminary Phase Reports

In your memorandum of April 13th to the Chief of the Industrial Division,

with a copy to me, you asked for my comments on the draft report entitled

"Technology and the Mackenzie River Delta" by Paul Fenimore Cooper, Jr.

In general, I find this report to be quite useful in that it sets out

those areas where further investigation might be done. The points I list
below may be of some value to indicate areas of the report that could be

expanded or perhaps to present some other ideas that the author might like

to investigate and comment on in the report.

The author comments on the amount of heat that is wasted by the diesel

generating units. I certainly agree that this wastage exists and while we

have experimented with various ideas to mke use of it, we have often found
it to be quite a complex and costly operation, There seems reason to

believe, however, that the difficulties now encountered in using the waste

heat to heat buildings might not be encountered were this heat to be used in
conjunction with utilities. It also seems possible that a more efficient

heat exchange process could be obtained from a gas turbine generator as

opposed to a diesel generator. What I am thinking of here is that the heat
needed for water pipelines could be obtained from this source.

The author states that only gas turbines in a large (3,000 kilowatt) size
are now available. This is not the case. Thirty horsepower turbine

generators are readily available and have, I believe, had a great deal of

success on the Newfoundland coast.

On page 24 of the report, the statement is made that threes or four men are

required to operate a diesel generating plant under 250 or 300 kilowatts.

I do not think this is correct and I think that such a plant can be operated

semi-automtically with one man only. The author has, of course, extracted

his information from the operations of N.C.P,.G. If he were to examine,

however, some of the D.0.T. and even some of our own operations, he would find

that it is possible to operate with a smller staff, provided certain risks

are taken.
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The author concludes that underground piped sewer and water systems in
permafrost are not practical. We feel that they are indeed practical and

are proposing to experiment with them. The disadvantages of an above-

ground utilidor are severe and I think we should do everything possible to
get underground. The U.S.S.R. has installed utilidor systems underground

in permafrost areas.

Mention is made of the potential health hazard of the plastic bag. A useful

area of research might be to develop a plastic bag which would disintegrate
under bacteriological action.

The author feels that greater use should be made of log houses. Our

experience and the experience of mst northern people has been that these

are not as economical to construct for equal performance as frame houses.

Our conclusion has been that we would be better to develop a lumber industry

in the Delta to produce dimensioned lumber for conventional housing

construction, rather than encourage the construction of log housing, If the
author could expand his reference to this with some statistical data, it would

certainly be of interest. .

In the matter of communications, the author does not mention the use of

satellites for television broadcast. It might perhaps be worthwhile to
expand a little on this as many people have expectations that it could become

a reality within the next five years.

In connection with the provision of food, the author does not mention the

freeze-dry process, which might perhaps be referred to. In this connection

also he refers to the use of a heat sink. Such a heat sink as referred to on
page 55 was constructed at Tuktoyaktuk, The author might like to find out how

it performed.

As I said above, I find the report generally to be quite a good one, covering

most of those subject on which research would be desirable. I do have opinions,
however, on which of the projects would be of the greatest value, but I am not
expressing these at this time until the final L report is available for comment .

ingineering Division,
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In your memorandum of April 13th to the Chief of the Industrial Division,
with a copy to me, you asked for my comments on the draft report entitled
“Technology and the Mackenzie River Delta" by Paul Fenimore Cooper, dr.

In general, I find this report to be quite useful in that it sets out

those areas where further investigation might be done. The points I list
below may be of some value to indicate areas of the report that could be

expanded or perhaps to present some other ideas that the author might like

to investigate and comment on in the report.

The author comments on the amount of heat that is wasted by the diesel

generating units. I certainly agree that this wastage exists and while we

have experimented with various ideas to make use of it, we have often found

it to be quite a complex and costly operation, There seems reason to

believe, however, that the difficulties now encountered in using the waste

heat to heat buildings might not be encountered were this heat to be used in

conjunction with utilities, It also seems possible that a more efficient

heat exchange process could be obtained from a gas turbine generator as

opposed to a diesel generator. what I am thinking of here is that the heat
needed for water pipelines could be obtained from this source.

The author states that only gas turbines in a large (3,000 kilowatt) size
are now available. This is not the case, Thirty horsepower turbine
generators are readily available and have, I believe, had a great deal of

success on the Newfoundland coast.

On page 24 of the report, the statement is made that three or four men are
required to operate a diesel generating plant under 250 or 300 kilowatts,

I do not think this is correct and I think that such a plant can be operated

semi-automatically with one man only. The author has, of course, extracted

his information from the operations of N.C.P.C. If he were to examine,

however, some of the D.0,.T. and even some of our own operations, he would find

that = is possible to operate with a smller staff, provided certain risks

are taken,

A.B. Yates: mab
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The author concludes that underground piped sewer and water systems in

permafrost are not practical. We feel that they are indeed practical and

are proposing to experiment with them. The disadvantages of an above-

ground utilidor are severe and I think we should do everything possible to
get underground. The U.S.5.8. has installed utilidor systems underground

in permafrost areas.

Mention is made of the potential health hazard of the plastic bag, A useful

area of research might be to develop a plastic bag which would disintegrate

under bacteriological action.

The author feels that greater use should be made of log houses. Our

experience and the experience of mst northern people has been that these

are not as economical to construct for equal performance as frame houses,
Our conclusion has been that we would be better to develop a lumber industry
in the Delta to produce dimensioned lumber for conventional housing
construction, rather than encourage the construction of log housing, If the
author could expand his reference to this with some statistical data, it would

certainly be of interest,

In the matter of communications, the author does not mention the use of
satellites for television broadcast. It might perhaps be worthwhile to
expand a little on this as many people have expectations that it could become
a reality within the next five years.

In connection with the provision of food, the author does not mention the

freeze-dry process, which might perhaps be referred to, In this connection

also he refers to the use of a heat sink, Such 4 heat sink as referred to on
page 55 was constructed at Tuktoyaktuk. The author might like to find out how

it performed.

As I said above, I find the report generally to be quite a good one, covering

most of those subject on which research would be desirable. I do have opinions,
however, on which of the projects would be of the greatest value, but I am not

expressing these at this time until the final report is available for conment.

Oo. B.

A.B. Yates,

Chief,

Engineering Division.
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CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

CHIEF, INDUSTRIAL DIVISION os Ottawa 4, April 13, 1966.

our file/ notre dossier 1009 =3-16

your file / votre dossier

M.D.R.P. - Preliminary Phase Reports

You will see from the attached copy of a memorandum dated April 6th fron
Mr. Kerr of the Northern Co-Ordination and Research Centre that he would
like to have our comments on the draft reports of the four studies under~
taken last suamer in connection with the preliminary phase of the
Mackenzie Delta Research Project. We should have your comments on two of
these reports and your comments as well as those of the Chief Engineer on
a third report. All three reports are attached as follow:

1. Domestic Economy of the Native Peoples,
Mackenzie River Delta, N.W.T.

by Derek G. Snith ;

2. The Mackenzie Delta -

Its Economic Base and Development
by John Wolforth

3. Technology and the Mackenzie River Delta
by Paul Fenimore Cooper, Jr.

Would you please arrange to have these reports read carefully in your Division
with Mr. Kerr's questions in mind and let me have your comments if at all
possible by April 2lst. I would ask that you give priority to the third
paper entitled "Technology and the Mackenzie River Delta” so that you could
pass it to Mr. Yates for comments by the Engineering Division which I would
like to have by April 21st. T am sending a copy of this memorandum to
Mr. Yates so that he will be expecting to receive the paper from you.
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The Mackenzie Delta 1s set apart from the rest of northern Canada |

in many ways. To the casual visitor, the most obvious is the variety of |

scenery he finds in a comparatively small area: the typical low delta

country of channels, islands, and lakes is bordered on the one side by

a line of hills, on the other by the Richardson Mountains - Mackenzie's

"snowy mountains" (1) - which afford the traveller a landmark for many

miles. The forests at the head of the delta give way, in the north, to

gently rolling tundra. Thus, within an area of perhaps fifty by one

hundred and fifty miles one can find ~ in addition to the ever changing

river channels - spots strongly reminiscent of the forests of the Canadian

shield or ef the barren mountains and stretches of arctic coast which are

typical of many parts of the Canadian north.

Again in comparison with other parts of the Canadian arctic, this

area is one of the richest in renewable resources. The delta proper is

an excellent habitat for muskrat and, to a lesser extent, beaver; the

tundra to the east has supported herds of reindeer for over thirty years.

There are fish and small, though useful, stands of timber. Although these

seem too scanty for the needs of the local population, they make the

area a good first site to test possibilities of northern development.

Here one can find almost all the problems which occur in living in the

arctic and subearctic parts of Canada while the relative abundance of

resources may make it easier to create an environment at least comparable

to southern regions in its amenities here than in the more desolate regions

farther to the east.

The basic problem of life in northern Canada can be summarized in the

words "low standard of living". The resources of the country favour a

nomadic life of hunting, fishing, and trapping, which was led by the

native population for many years. This way of life has proved virtually

irreconcilable with aspirations to enjoy the labour-~saving features that

characterize present-day life in the south. An impasse has been reaches i465
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which seems most. difficult to resolve,

In such a situation, aman with scientific training naturally hopes

that the various scientific and technical disciplines can offer some help.

The “easter life” of the south is dependent, in almost every action, on

the advances science and technology have made in the last century. Exper-

ience has also shown - as with the DEW line and the Joint Arctic Weather

Stations + that it is possible to transfer many of the advantages of life

in the south into an arctic environment. As yet, however, this has been

successfully done only in circumstances where money can be liberally

spent, both in the original development of the site and in its maintenance,

Such conditions may arise in military work or in the exploitation of a

particularly valuable mineral deposit, but without some such strong reason,

there can be no justification for the continuing expenditure of large

sums of money to maintain a semblance of southern amenities,

In the writer's view, this is the problem posed by a region like the

Mackenzie Delta: with present knowledge, with present resources, one can

only hope to maintain a standard of living comparable with the south

through a continuous underwriting of /facilities. There are two ways in
which science can help solve this problem. First, there must be the cone

tinuing search for ways of providing, both cheaply and in small amounts,

the facilities which we in the south take almost for granted. This, of

course, runs counter to much of southern development; to take a single

example, much of the economy of electric power arises from the fact that

the demand for it is so huge that it is feasible to build large generating

stations. Second, it is necessary to exert constant efforts to develop

all vossible renewable resources, unpromi sing as they may seem. We |

believe that continuing, hard, imaginative work in both these directions

‘forms the only way in which any isolated region like the Mackenzie delta

can attain a higher standard of living and take its place as a self-

sufficient part of the country.

000116
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delta from this point of view. In vrief, we shall first survey the natural

and social features of the area, for these determine the course of any

technological development. As will be seen, although native life has

-centred more and more on the settlements, there ts still a considerable

amount of time spent in isolated camps; in subsequent sections we shall

consider these different ways of life and try to determine directions of

‘study and research which might result in making them more comfortable and

more economic. Finally, we shall return to the question of renewable

resources to see if there are any obvious means by which technology might

aid in their utilization. |

Due to the breadth of the subject, it is impossible for any one person

to give more than a superficial summary in dealing with most of the prob-

lems that arise; due to the basic nature of most of the inhabitants* needs,

it is difficult to produce any particularly original suggestions. The

author hopes, nonetheless, that 1t is useful at least to bring together

into one place many of the problems that arise in trying to provide, in

this part of the north, the amenities that technology can offer and that

his work may be useful as an introduction to more comprehensive and more

immediately useful studies,
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7 The delta of the Mackenzie River is the seventh or eighth largest

in the world (2); it extends about 150 miles from its head, at Point

Separation, to the coast of the Arctic Ocean; at its widest, it is some

100 miles wide. There are three settlements on the delta itself: Inuvik,

the present administrative centre; Aklavik, the former administrative

‘centre and, originally, a. trading post; and Reindeer Station, the head-

quarters for the reindeer herding project.

In the present study we shall call a somewhat larger area "the Delta"

and incbude three more settlements which do not lie on the true delta.

Two of these are to the south: Fort McPherson and Arctic Red River, lying

on the Peel and Mackenzie Rivers, reapectively, above Point Separation,

The third, Tuktoyaktuk, is to the north, and is on the coast some twenty

miles to the east of the mouth of the East Channel. In doing this, admit-—

teily, we violate both geographical unity (though McKay (3) holds that _

Richards Island and the Tuktoyaktuk: Peninsula are remnants of older, pre-

glacial deltas) and any anthropological unity*. Nonetheless, by arctic

<—

* We of course have both Indians and Eskimos present already in Inuvik,

but in @ more mixed milieu than the Indian settlements of Ft. McPherson and

Arctic Red River or the Eskimo one of Tuktoyaktuk. In particular, Smith

(4) emphasizes the anthropological difference between the Eskimos of

Inuvik and Aklavik and those of Tuktoyaktuk.

standards the six settlements are quite close together, For many purposes

they already are treated as a unit, as with air transportation, in which

the main air service from the south goes to Inuvik alone, with the other

settlements being fed from there by @ local.service. We shall come across

others; as we shall see, this closeness may also help the overall develop-

ment of the area in the future. 7

| Returning for the moment to the geographical delta, we can see on a
000118

map that although it has some of the familiar trianeular shape of a del.
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there ks not the typical extension of sedimentary deposits into the

ocean, such as is found, for example, in the Lena or Mississippi Deltas,

This seems due to a rather low rate of deposition of sediment, which

Camsell (5) attributed, at least in part, to the large lakes in the

Mackenzie River drainage system acting as settling basins,

On closer examination, however, we find that the true modern delta

- 4s not trianevlar in shape either. Its southern end is not pointed,

but quite broad, for it is formed by the junction of the Peel and Mackenzie

valleys, and, in fact, the sediments carried by the Peel River have

contributed substantially to the formation of this part of the deita (6).

The southem half of the delta 1s confined between the mountains on the

west and hills and rolling uplands on the east, and is of almost constant

width. North of the Caribou Hills, and separated fron then/bo a small
channel, is Richards Island; the eastern part of this consists of older

sedimentary formations with a more rolling topography than the modern

delta and again limits it on the east. Thus we find that in fact true

"delta country" is confined to an almost rectangular strip, somé thirty

to forty miles wide, which gradually curves westward as one goes down-

stream and to a small subsidiary delta between Richards Island and Kitti«~

gazuit at the mouth of the East Channel. |

The natural conditions of this area that affect engineering tech«

niques and, more broadly, technological development, fall into two broad

classifications: the soils and the weather. The nature of the land is

important, obviously, in any considerations of road-building or general

construction; as is well-known, the Mackenzie Delta offers a variety of

problems in this connection. — |

In the first place, the low lands of the modern delta are, as one

would expect, almost entirely silt. The whole recion, moreover, is

singularly lacking in snitable materials for construction. There are avery

few few small riverine deposits of gravel in the delta, of which that at
900119

Point Separation is the main example (7). The paleozoic outcroppings at
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Inuvik are overlain, farther south, by fine-grained glacial deposits;:

the same situation occurs in the Caribou Hills. The older pleistocene

deposits of Richards #sland and around Tuktoyaktuk are again fine sand or

boulder clay (8). The gravel beds at Inuvik are the most extensive known

in the area; even these do not extend the eight miles from the settlement

to the airport(9).

Lack of materials is not the end of the problems any construction must

face in this region; in common with most 6f the rest of northern Canada,

the whole delta region is underlain by permafrost. The depth to which the

ground is frozen is large - a measurement of about 500 feet has been

obtained on Richards Island (10) = and the depth of the “active layer", or

of summer thawing, is small, being, in typical undisturbed areas, ahout

one to two feet (11).

' Under certain conditions - in particular, when the bearing strength

of the soil is the same whether it 1s frozen or thawed - the presence of

perma frost can be neglected. This, unfortunately, does not happen in the

Mackenzie Delta. At all the settlements the amount of water in the soil

is large; frequently it appears as "ice lenses", or large buried masses of

practically pure ice. In such cases, thawing can lead not only to a loss

of bearing strength, with consequent settling of any structure, but also

to a more drastic slumping of the soil. Heat to do this can be transmitted

into the ground in various ways; the two most obvious are constructing a

heat source, such as a building, in contact with the ground or disturbing

the natural cover of vegetation. ‘Removal of this last disturbs the thermal

balance at the surface and leads to a considerable increase in the thick-

ness of the active layer; at Inuvik this increase is to about -~-" (12),

One of the basic problems of construction in @ region like the Mackenzie

Delta is the prevention of any such transfer of heat,

In Fig. 1.we show the variation of ground temperature with depth at

a site in Inuvik where the ground cover has not been disturbed (13). One
000120

particular feature should be noted here: the fact that the mean ground
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temperature, even just below the surface, is noticeably higher than the

mean annual air temperature (about 15° F). This difference also occurs in

other parts of the world; it arises primarily from the enhanced ability of

the soil cover to obsorbd and transmit heat in summer, when it is wet, and

followed by its increased insulating ability in winter, when it is not only

dry but also covered by snow. As we shall see, this temperature difference

‘can be troublesome in making use of the ground as a natural refrigerator;

it could, in theory, be put to practical use as a source of heat in the

winter, but it is hard to see how this could. be done economically.

the/onigin of the permafrost layer is open to debate, but it clearly
can be traced back eventually to the cold climate. Not only is the cold

agzthe and length of the northern winter an influence on almost every side

of everyday life, but we must consider other climatic factors - for example

the light rainfall of the region. For completeness, we shall run/ through
the most familiar and important features.

the basic factors determining the climate of the Mackenzie Delta

are its high latitude and the fact that, although it lies one the ocean,

this is a cold, rather than a warm ocean, such as is found in northern

Scandinavia. The high latitude means that the sun never attains 4 great

elevation; furthermore, since the Mackenzie Delta lies entirely within the

Aretic Circle, there is a period in winter during which the sun does not

rise. This region is still far enouch south. of course, that there is

considerable twilight during this period; even in mid-December there is

enough light for several hours of outdoor work, Fig. 2 (14) shows the

times of sunrise and sunset and also of the beginning and ending of twilight

(as defined in two different ways*) for Inuvik at different times of theyean

* Civil twilight is the period during which the sun's centre is not more

than 6° below the horizon; nautical twilight begins and ends when the

centre of the sun is 12° below the horizon. "The degree of illumination
000121

at the beginning of morning and end of evening civil twilight is such
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the brightest stars are just visible, and terrestrial objects can be easily

distinguished;... at the end beginning and end of nautical twilight (it) is

such that general outlines of ground objects are visible, although the

horizon is probably indistinct, @ll detailed operations have become impos-

sible and all the navigational stars can be seen."(15)

The short days and low altitude of the sun mean that the winters

are long; in the summer, although the sun is still comparatively low, the

days are long and, as a result, warm. The transitions between these two

seasons are abrupt. This is put in quantitative form by the average

temperatures given in Fig. 3 (16). As a minor point of interest, we can

also sée in these the small tempering effect of the sea on the climate as

we go down the delta from Ft. McPherson through Inuvik to Tuktoyaktuk.

For many purposes, the coldness of the climate can be gauged by the

number of degree days*; in particular, these units have proved to bear

* There are as many degree days ina single calendar day as the number of

degrees by which that day's mean temperature falls below 65° F,

a direct relationship to the amount of heat needed to keep a building

warm and are widely used in estimating the amount of fuel needed for heating

purposes, Averaze numbers of degree days per month for Inuvik are given |

in Fig. 4 (17); Table I gives yearly totals of degree days for Inuvik and,

for comparison, more southerly places,

The length and coldness of the winter mean thet the river channels and

the ocean are covered with ice for most of the year, This is of particular

importance in the Mackenzie Delta, where there is no extended road network

and where, consequently, life must depend to a great extent on the suit-

ability of the river channels for travel, either by boat or on the ice.

Table II (18) gives average dates for break-up and freeze-up; in brief,

we can say that there are three and a half to four months, from June to

September, during which boat travel 1s possible. The ice on the river00122
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channels and lakes is generally thick enough for travel in late October

or early November and remains so until May.

Other climatic factors which may influence the utility of some

technological design are rain, snow, and the incidence of cloudy weather
and fog. Fig. 5 (19) gives the average precipitation per month (measured

as rain) for Inuvik and Tuktoyaktuk; the Mackenzie Delta shares the

dryness of the rest of arctic Canada. Fig, 6 (20) gives the average snow _

thickness on the ground for the same two places. Here we may note two

features: there are only four months in which we do not expect a snow

cover on the ground, and the average depth of snow diminishes as we go

northward from the head of the delta to the coast (21). Due to winds and

the dryness of the snow, of course, deep drifts can be formed, and thus

these “average" depths do not convey a true picture of what the country

looks like in winter.

In Fig. 7 (22) we have the percentage of available sunlisht that

actually occurs at Inuvik; the summer months are, in general, guite fine

weather, especially in comparison with the more overcast nature of the

fall months. This condition is typical of the inland portions of the.

delta (23); along the coast, as we should expect, there is a higher chance

of overcast skies and fog. Table: III (24) gives some data on the relative

incidence of fog at Inuvik and Tuktoyaktuk.

This brief summary touches on the more important features of the

landscape and climate of the Mackenzie Delta from our present point of

view. Since our purpose in this report is to discuss the applications

of technology to the life of the inhabitants of the region, we must go

further than a mere physical description of the place, and we shall now

try to give a parallel description of the present-day inhabitants of

the area, ‘

In the area we cover in this report there 1s a total population of

“some five thousand ; acproximate figures for the various settlements are
000123

given in Bkrgx Table IV (25), The first thing to note about the native
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zlement of the population is what we have already noted: the Delta is a

meeting place for peoples in the same way that it is the boundary between

the arctic and the sub-arctic. The settlements at the head of the Delta -

‘Fort McPherson and Arctic Red River - are typically Indian; Tuktoyaktuk

is a coastal Eskimo settlement; both races are present in Inuvik and

Aklavik. .

The modern history of this region is the story of the shift of the

native peoples! habits to those ofthe southern civilization. This first

appeared in the introduction of manufactured goods and a semblance of a

cash economy, then more recently ina decided shift from a nomadic life

into concentration in the various settlements. Althouch it is beyond the

scope of this paper. to x0 into these matters in any detail, we can in

particular see that the settlements have grown up recently enough that,

in every case, they still show the purpose which called them into being.

A summary of the history is therefore useful in understanding the pecul-

jarities of the various settlements,

In general terms, we can trace the changes in the natives’ way of

life back to three sources. The first, snd to date the most lasting, of

travelled

these was the introduction of fur-trading. Althouch Meckenzie wistrted

throuzh the delta in 1789 (26) and various explorers, including Sir John

Franklin, visited it in the course of the next fifty years (27), commercial

fur-trading was not established in the region until 1840. In this year

Fort McPherson was founded; it was originally some four miles up the Peel

River from its present site, which is located on a knoll rising above the

surrounding swamps; it was moved here in 1852 (28), In the early. years
of its existence, Ft, McPherson was frequented both by Indians and Eskimos;

toward the end of. the last century the latter moved northward, perhaps as

&@ result of the depopulation caused by the whalers’ coming. This resulted

in the foundation of a second trading centre in 1912, which became the

present town of Aklavik.

000124

In one sense, the introduction of fur-trading did not interfere tuv
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violently with life in the Mackenzie Delta, for it did not change the

fundamental nomadic life of the people and it did not create the severe

economic problems associated with living in the present-day settlements,

On the other hand, it did make the local inhabitants dependent on goods

imported from the south and it brought the use of money into this part of

the arctic long before this happened elsewhere (29).

Fur-trading skes caused the foundation of two of the present-day
communities: the next wave of change had much more violent effects on the

people but resulted in no new settlements in our region. This was the

advent of the whalers to the Beaufort Sea in 1890. The usual wintering

grounds were to the west of the Mackenzie Delta, and’ thus the only permanent

Canadian settlement that resulted from whaling in this part of the world

was also to the west, at Herschel Islend. The whalers fished the seas of

this district out quite quickly; by 1906, at the time of Stefansson's stay

in the Delta, there were only a couple of whaling boats left (30). None-

theless they introduced diseases that led to a virtual depopulation of |

the Mackenzie Delta eskimos and thus, indirectly, led to a wave of immig-

ration from Alaska, they introduced the wide-spread use of fire-arms, and

they left as a legacy many people of mixed blood (31).
nomadic

Third and most recent is the change from a/hunting and trading econ-

omy to a life of which the greater part is spent in a settlement. The

‘beginning of this may perhaps be dated to the foundation of Tuktoyaktuk

in 1934 as a trans-shipment centre between river boats and the ocean-going

vessels which supply the coastal settlements to the east, The harbour

at Tuktoyaktuk has been a favoured place for many years; Stefansson stayed

there in 1906-07 (32), and in 1924 Rasmussen counted six houses with a

total of thirty-five inhabitants there (33). After it became a transport

centre, however, @ gradual centralization of facilities along the coast

into Tuktoyaktuk occurred: the Supe post at Herschel Island was closed

in 1938, that at Stanton in 19544 The movement of the Eskimos toward

000125

Tuktoyaktuk became intensified in 1954 with the building of the DEW :
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site there, and this last date can be considered a clear dividing line in

the coastal Eskimos’ change from a nomadic type of existence to a more

settled one.

Chronologically, the small settlement of Reindeer Station was the

next to be started. This settlement lies somewhat outside the main course

of life in the Mackenzie Delta for several reasons. It was founded in

' 1935 as the headquarters for the reindeer herding project which was then

being started (35). As such, it represents an endeavour to exploit an

agricultural resource of the region. This it still remains; with the

exception of the schoolteacher, the Hudson's Bay Company store manager, and

their families, the population consists solely of men who work for the

reindeer project and their dependents. As a “company town", albeit ona

very small scale, it has a rather anomalous position in the Delta and is

somewhat beyond the purview of the present paper. We shall seldom have

occasion to refer to it in discussing possible development of facilities

in the other towns of the Delta, though, as we shall see, it may play

considerable part in exploiting the local renewable resources,

The most recent of the settlements is Inuvik. This town again re-~

flects, primarily, one side of life in the Mackenzie Delta, this time that

of government administration. In the early 1950's it was decided that

Aklavik <- at that time a settlement of about 1500 people - was not suitable

as a long-term governmental centre. Aklavik's site is low and subject to

occasional floods at break-up; the ground is silty and poor for construc-

tion; and there is no site for an airstrip suitable for heavy aircraft

(thus, in one respect, Inuvik represents the air-age counterpart to the

shipping facilities at Tuktoyaktuk).

At first, it was hoped that it would be possible to create a new town

which would replace Aklavik entirely. When it was found that there were

no suitable sites for an airstrip on the west side of the delta, however,

a location for the new town had to be found on the east side, The huntine
000126

and trapping are pooer there; in the end, people with permanent or semi-~
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permanent wage employment. have moved to Inuvik, while Aklavik has gone

back to being a centre for people living more off the land.

From the point of view of technology, Inuvik is the most important

settlement of the Delta. It was consciously designed to demonstrate the

possibility of building a northern town with as many of the features of

our urban civilization as possible; this design was realized in a generous

‘manner. Thus, the town stands as a demonstration, a thing which is in

itself not unimportant; furthermore, the vast body of experience gained

there is of immeasurable use in trying to solve the problem of raising the

standard of living in communi ties where money is not as freely available

as it was in the building of Inuvik.

There 1s another word of caution that must be remembered in using

elsewhere the design principles that have been used in Inuvik. This is

that Inuvik was conceived, as we have said, as a government centre; its

primary purpose was to be to provide schools, a hospital, federal buildings

and the various ancillary. functions - housing, a laundry - that these

entail. One approach in solving this problem economically is to treat

the town asa large industrial plant. This has been done, unquestionably

with a large degree of success, but it has resulted in a centralization

of facilities that may not be practicable elsewhere and also in a certain

lack of flexibility in expansion. One must always remember this, both

before hastening to criticize the town and before making a@ carbon copy

of its facilities for use elsewhere,

In more general terms, we note that Inuvik has created employment,

both during its construction and later; thus it has contributed, in the.

same way as the building of the DEW line stations, to teaching the natives

of the delta to live in towns. The economic basis of the life of the

native inhabitants is treated elsewhere (36); nonetheless, the present

tendency £m towards living as much as possible in the settlements is

obvious and is one that has great bearing on the technological provision
000127

of facilities, It 1s true, of course, that steady employment is avaiiaple
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primarily in Inuvik alone. There are very few jobs elsewhere, and as a

result the majority of the people in these other settlements have to

live, in part at least off the land*, This situation will, in the writer's

* As an example, it has been estimated (37) that approximately 60% of the

population of Aklavik goes trapping for an average of five weeks in the

_ spring of each year; about 40% may go fishing during the period mid-August

to freeze-up.

opinion, last for many years; we shall therefore consider in some detail

possibilities of making such a life easier. On the whole, though, the

trend towards living in settlements seems irreversible; it is a process

that has only been quickened, by such projects as the construction of
that it will probably continue

Inuvik and the DEW line station at Tuktoyaktuk; xk/must be borne in mind

in any thinking about the future of the delta. The greater part of the

following chapters will be spent in considering features of this type

of life.

Before proceeding to the discussion of various utilities, 4t may not

be amiss to pause and summarize the general appearance of the delta. This

can, perhaps, be done through describing an airplane flight the author

took across the delta, from Aklavik to Inuvik, late one winter afternoon.

As he left Aklavik, the mountains of the Richardson range were hidden in

the clouds behind him. Ameadxttzwanzezeargxand Below him lay the delta

with its dark spruce trees contrasting to the white of the ice-covered

channels and lakes, Across the delta could be seen the row of hilis

which line its eastern side; below these sparkled the lights of Inuvik.

Far to the north the lights at Reindeer Station were just visible. Beyond

; , other spots of fight—
the horizon, a hundred miles to the south, were Ft. McPherson

and Arctic Red River; to the north, Tuktoyaktuk lay on the shore of the

frozen sea,

In many ways, these towns are isolated and primitive; in some, 9 128

remarkably advanced, These are the details we must now turn to.
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III

In broad terms, the principal ways in which technology has made our

every-day life easier are obvious. Probably the most fundamental is the

cheaper provision of heat and light. Electric power has become a vital

extension of these, and, particularly in cities and towns, we rely on

convenient water supply and sewage disposal. The development of cheap

and easy methods of insulating buildings is important in any cold climate.

Other general advantages have come from economic, quick transport, aad,

more generally, from the possibility of rapid communication between places

at some distance from each other. Beyond this we get into peripheral,

though still important, matters - technological aids in the provision of

better medical service is an example ~- and then to the many ways, of

which movies and television are the most obvious, in which technology

has contributed to the spending of leisure time,

This last is beyond the scope of the present paper; even so, a

coherent description of the present development of the other facilities

is difficult. There are two main sources of confusion. First is the

striking division in the extent of available amenities between the admin-e

Astrative and technical people who are in the district fora relatively

short term and the native population. In every settlement government

workers enjoy a way of life that is, in reality, quite comparable to that

in the south: the native population, in the main, does not. The width of

this division is clear to the tourist, no matter how short a time he

spends in the district; the sociological results are equally obvious, and

are treated in some detail in accompanying papers (38). We shall see that,

at present, it would be difficult to extend the availability of these

utilities to most - not all - of the population without continuing whole-

sale subsidization, of which the present proposed subsidization of elec-

tricity is but a single example. The writer feels that the only suitable

long-term solution for a region like the Mackenzie Delta is for it to he
000129

substantially self-sufficient; this, of course, 1s the general problem of



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l’accés a linformation

2

; Vv 16

which the engineering problem of discovering cheaper ways to make such

facilities available is but one side.

Further confusion arises from the fact that it is not practicable

to separate facilities into water-tight compartments to make their des-

cription easy. Even in the south, of course, this cannot be done com-

pletely; as an example, the problem of heating buildings is obviously
intimately bound up with that of insulating them. In the north, this:

overlap extends further. Let us take another example, the laying of

water and sewer pipes. In the south one digs below the frost line and

lays the pipes in whatever way is most convenient. In the arctic it is

impracticable to dig below the permafrost; pipes would quickly freeze if-

laid in permafrost without precaution. One solution is to enclose the

water suoply pipes and sewers in a single, insulated box, which has some

provision for being heated. This is called a “utilidor"; such systems are

in use in the two towns of the Mackenzie Delta that have year around water

systems. In Inuvik the heating system is included in the same unit;

in Russia the same general approach is used, but with the addition of the

electric supply cables. | |

Nonetheless, it is still possible to make a fairly straight-forward

description of the extent of the development of these various "basic"
settlements of '*:.

utilities in the/Mackenzie Delta; in the remaining sections of this

chapter we shall do so and, at the same time, to point out places where

future study might best be concentrated,

1. Heat. —

It is obvious that it is harder to heat buildings in the north than

in @ more temperate resion. As we have already mentioned, we can put

this observation on a more quantitative basis with the use of degree days;

as Table I shows, it would require - other things being equal - nearly

three times as much fuel to heat the same house in Inuvik as in Montreal,

The basic contribution of technology to the problem of heating heo9
00130

been to make fuels - coal, oil, natural gas - readily available and easily
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‘usable, O41 1a produced at Norman Wells, 385 miles up the Mackenzie River

from Inuviks together with wood, it forms the basic fuel for the Delta.

- Beyond this point, however, heat is produced in various ways. The most

complex system is that at Inuvik: superheated water is produced in the

central plant and distributed to the buildings forming the core of the

town: the school, hostels, government housing, the hotel, stores, and

‘ administrative buildings. As we have said, this heating system is also

used to heat the utilidors, as can be seen from the cross-section of one

given in Fig. 8. Heat exchangers in the separate buildings furnish indiv-

idual sources of heat.

Elsewhere in the rezion - and also in that part of Inuvik which is

not reached by the utilidor ~ heat is principally furnished by o11 burners

of various types. Forced air systems and such conventional equipment are

found in government buildings throughout the area; heating systems range

from these through 011 ranges and space heaters te/home-made stoves used
in some of the native housing. Wood is also used to a limited extent,

even at Tuktoyaktuk, where there is a fairly plentiful supply of driftwood

along the coast. Recent information (39), however, indicates that this

last source of fuel is being used up faster than it is being replenished.

The basic drawback with oil heat in the Mackenzie Delta 1s the high

cost of the 011. Although the region is fortunate in being situated less

than four hundred miles from a refinery, and so there are not the high

transport costs that occur in other parts of the Arctic, oil is not cheap

by southern standards, For example, the retail price of fuel oil at

Inuvik is $0.35 per gallon (of which transportation accounts for about

seven cents); at Tuktoyaktuk it is $0.45 a gallon. Thus, in cost the

difference between heating a house in Montral and a similar one in Inuvik

1s not the factor of two and a half or three that would appear from the

difference in the number of degree days, but more nearly a factor of seven

to nine, Even a@ small house, accordingly, 1s expensive to heat. AS an 990431

example, a small (16 ft by 28 ft) well-built log house at Tuktoyaktuk is
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estimated (40) to need about 1350 gallons of fuel oi] for one year's

heating, at a cost of over $620.00. |

The problem of lessening the expense of heating is probably the

single most important of those faced by technology in the Mackenzie Delta;

4t is also the most difficult to solve.. There are, of course, various

ways of reducing the price of fuel oil, in particular by reducing the

cost of transport. Ina similar vein, one can reduce the amount of

building insulation, within the limits imposed by the added costs of

construction. Both of these we shall return to later; the figures giver

above, however, are sufficient to show that it would be difficult, by

such means, to reduce heating costs to a point where they became compet-

itive with those in the south.

| A different approach is that used in Inuvik. Here, by combining the

heat loads of many buildings into a central power plant, it has proved

feasible to use a lower grade of oil. This residual oil is available,

wholesale, at $0.17/gallon rather than the $0.276/gallon that fuel oil

costs there (40). This is a substantial saving; as a further advantage,

bringing all the heating units together into one place substantially

reduces the risk of fire.

The argunents against the value of such heating plants as a standard

method of heating settlements are obvious. In the first place, as we

have pointed out already, such a plant is comparatively inflexible in

design; as experience in Inuvik has shown, it is not easy to make the

continual extensions to, and changes in, service that a town would require.

Furthermore, the costs of the heat distribution system are high; at Inuvik,

it represents over 30% of the costs of the utilidors (41). There is a

substantial heat loss in the Inuvik utilidors; though much of it might

be eliminated by more careful - and possibly more expensive — design, a

certain amount of loss is inevitable. All these factors act to reduce

the advantages of a cheaper fuel.
000132

The only way out of this situation may well be to find an alternate
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source of heat energy. One such avenue of escape might be the discovery

of extensive o11 fields in the Delta, though the evidence from Norman

Wells would not cause one to be too sanguine ‘about this affording a

substantial reduction in price. Another possibility is that of using

hydro-electric power for heating. We shall have occasion to mention this

again below; here we can observe that one gallon of diesel oil contains

about 46.5 kwh of heat energy, so that even under the most favourable

circumstances - at Tuktoyaktuk - electricity would have to cost about one

cent per kwh to compete with fuel o11 for heating. The capital investment

in a hydroelectric plant is so large, the settlements so scattered, and

foreseeable electric demand so small that such a rate seems unlikely.

Finally, one might think that the peat found in the region might be of

value as a fuel, but the climate is too cold to produce useful peat for

such purposes (42), All things considered, the writer feels that this

problem is very difficult of solution on an economic basis.

' There is, however, one side of the heating picture which seems more

amenable to further study. This is the utilization of the waste heat

arising in the generation of electricity. At present almost all the

electric power used in the Mackenzie Delta is provided by diesel generators;

these are only between 30% and 35% efficient in converting the heat content

of the fuel into electricity. The remainder is dissipated, with about

half the heat going into the exhaust gases and the other half into the

coolant. Unfortunately this heat is not in a particularly accessible form;

the exhaust gases in particular are not at a sufficiently high temperature

to be of much use in producing steam. It is quite conceivable, though,

that usable heat for certain buildings or for some agricultural scheme

might be obtained from the exhaust or by a heat exchanger through which

the cooling water passed.

2. Light and electric power.

In temperate regions electricity has come to be one of the most
000133

indispensible features of everyday life. For lighting purposes alone, it
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8 even more desirable in a land with month after month of short winter

days, though one cannot underestimate the value the native peoples of

the Delta set by electric appliances*. Here again economic factors work

- *An indication of this can be seen in the requests for electric power made

| at Tuktoyaktuk in the spring of 1965 (42). In these applications, people

listed the various appliances they would like to be able to use; in thirty~

four applications, the following iain items appear (not including, of

course, the universal desire for electric light): washing machine and

electric iron (21 times each); radio (18 times); hot plate (14); phono-

graph (13); other items which were listed several times included electric

coffee pots and electric fry pans.

to make electricity a high-priced item and to deepen the division between

the government workers, who have an adequate supply, and the natives who

have little or none. | | |

Every communi ty has electric generating equipment. With the exception

of Inuvik, diesel power is universally used; Inuvik has both diesel

equipment and a steam turbine, The size of the various power plants is

given in Table V, which also gives the rates for the purchase of electricity

for domestic use. These are high by city standards; 60 kwh of electricity |

a month (using a low figure to cover Lighting and small appliances alone)

cost $5.10 at Inuvik and $7.20 at Tuktoyaktuk, compared with $1.59 at

Montreal, $1.67 at Ottawa, $1.64 at Winnipeg, and $2.21 at Vancouver (43;

these are 1962 prices for the southern cities). Such a comparison is not

fair, of course, because of the vastly larger and more economical systems

possible in a densely populated, highly industrialized area; these large

systems have made the extension of cheap power into the rural districts

of the south possible, A more valid comparison is with Similarly isolated
An interesting.

settlements. &zsxekxkkax example is the Nantucket Gas and Electric Co.,

“on Nantucket Island, Massachusetts, U.S.A. Here, for the same 60 kwh per

month, the cost would be $6.40 during the winter months (Oct. 1 to Ma yo
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Baal $11.93 in the summer (44), The situation in northern Alberta is

similar. The generating station at Fairview, Alta., has a capacity of

10,200 kilowatts; for residential purposes, 60 kwh per month costs $4.30.

The plant at Jasper hae a total capacity of 4080 kilowatts, and 60 kwh per

month would cost $4.70 (45). These figures allow us to see the Mackenzie

Delta prices in better perspective: they are not out of line for the size

\of community they pertain to,

Another basis of comparison is with the alternate way of obtaining

lig it: gasoline lamps. - Even if electric power costs $0.12 per kwh these

are an uneconomic form of illumination - at Tuktoyaktuk a gallon of white

gas costs $0.85; this will run a single burner Colemah lantern (Model

200A, approximately equivalent to a hundred watt incandescent light) for

56 hours, or a double-burner one (Model 220F, equivalent to between 100 and

200 watts in an incandescent bulb) for 43 hours (46). It costs $0.67 to .

run the one hundred watt incandescent light for 56 hours at $0.12 per kwh

We must not, of course, be misled by these figures into thinking that

electricity is not a luxury in the Mackenzie Delta. For the native popu-

lation, the price is high. Partly as a result of this, and partly due

to the fact that it is not feasible at present to supply electricity to

everyone who wants it*, the use of electric power is, by and large, limited

*This is particularly true at Tuktoyektuk; the distribution system there is

inadequate to supply anyone beyond a small distance from the generating

plant.

to the white population. Inuvik is an exception; there almost every house

in the settlement has electric service. In Aklavik, on the other hand,
there are a total of between thirty-five and forty private customers, not

including the two missions nor the Hudson's Bay Company store; of these

only nine can be described as “non-government non-white" families (47),

At Tuktoyaktuk the only non-government users of electricity are the Hudson! s_

00135

Bay Company and the Anglican and Roman Catholic missions,
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“This problem is only less serious than that of the cost of fuel for

heating in the respect that heat is a necessity of life in the arctic,

while electricity 1s but a luxury ~ although one by which people set

great value. In the short term future, as we should expect from the

above comparison with isolated places in the south, there seems only

slight hope for radically cheapening the cost of power.

For the sake of completeness, we can briefly consider the other
, ‘nearest

means currently available for generating power, The/direct competitor

to a diesel senerator is a gas turbine generator. It 1s not economic to

build turbine generators as small as diesels ~- the lower end of. the

practical range for a turbine generator is about three to four thousand

kilowatts ~ so they would not be suitable for the current demands of any

settlement in the Delta other than Inuvik. Gas turbine units have two

main advantages: they can have a relatively low capital cost per kilowatt

of installed capacity (46), and they require comparatively little main-

tenance, Set against thes are two disadvantages. First, they have a
lower overall efficiency than a diesel generator. At peak load, a 3500 kw

gas turbine generator has an efficiency of about 204, compared to the

30% to 35% of a diesel unit; in this connection, we must remember that

the efficiency of a diesel generator is about the same as that of a large

steam-powered generating station. This loss in efficiency is counter-

balanced to a large extent by the fact that the exhaust gases are at a.

much higher temperature (about 900° F at full load) so that they can be

‘used in a waste heat boiler. Again considering Inuvik, we might be able

to substitute a gas turbine generating system for the diesel generating

system and part of the steam generating equipment at approximately the

same efficiency. | |

At this point, we run into the second disadvantage: the steam boilers

at Inuvik, as we have said, run on a residual oil, while gas turbines,

although they can run on diesel oils or similar distillates, cannot atoo0136
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present use the heavier residual 011 with its corrosive elements, As has

been mentioned above, there is a considerable saving in expense in the use

of this residual oil, and, accordingly, it is difficult to see how gas

turbine generators could prove very useful in the Mackenzie Delta under

present conditions,

Atomic power is another means of generating electricity, and one

which seems to sum up in its name much of the wonder of modern technology.

Unfortunately it can be immediately ruled out in the present application

on the. basis of size. In the south, atomic power plants become competitive

with other types of thermal generation only when the amount of electricity

produced is in the range of hundreds of thousands of kilowatts. The

foreseeable market for electric power in the entire Mackenzie Delta is,

of course, nowhere near this level. The lack of economy of small atomic

‘power plants can be seen in the results of a study prepared with specific |

reference to Frobisher Bay (47; although this study was done in 1960,

technological advances made since then seem only to help in the design of

much larger reactors). Among the conclusions of this study is the opinion

that, under the most favourable circumstances, a five thousand kilowatt

atomic plant might compare with a diesel plant if 011 cost $0.28 per

gallon or more; a twenty-five hundred kilowatt atomic plant might be

competitive if o11 cost $0.48 per gallon.

A third alternate way of generating electricity is through the

direct conversion of heat to electric power, This has, as yet, been

done on only a small scale, and does not seem to hold much promise for

supplying the needs of even a small settlement. It might have application

in a single camp; we shall therefere discuss iS in the next chapter.

Although alternative means of generating power thermally do not seem

to lead to cheaper electricity, there are some means by which it might

be possible to reduce its cost. It is obvious that substantial reductions

in the cost of power are possible at present only if some degree of 000137
Weither

centralization can be produced. Bett the overhead in operating a power
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elant nor the number of men required to operate it increases in direct

proportion to the number of kilowatts menerated. The extent of this is

shown in estimates (48) on the size of operating crew needed for plants

of different sizes: for a plant smaller than 250 to 300 kilowatts, three

or four men are adequate; above this size, one should have five or six, and

more men are needed only when the plant gets above 1000 kilowatts capacity.

‘In other words, small diesel plants may spend considerably more on salaries

and wages than on fuel; this is indeed the case in many of the settlements |

of the Northwest Territories*.

* The followings are figures for the fiscal year 1963-64: The diesel plant

at Ft. Smith (2250 kw capacity) spent $74,813 on salaries and wages against

$85,419 on fuel; that at Ft. Simpson (1075 kw) $49,536 on salaries and

wages and $25,487 on fuel; and that at Ft. Resolution (325 kw) $22,544 on

salaries and wages and $8,519 on fuel (49),

‘The obvious way in which centralization could be effected is by

‘constructing transmission lines between the various settlements. Admit~

tedly, this would be an expensive undertaking; still, crude calculations -

the only type possible because of the uncertainties involved - indicate

that, with present usage, it might be competitive with present rates to

furnish power to Aklavik over a transmission line from Inuvik, and that,

if the Aklavik usage were doubled, it should probably be so. The situation

is much less favourable with the other settlements, due to the greater

distances and, at Ft. McPherson, the continuing need for some sort of

local plant to heat the hostel. Nonetheless, the possibility is intriguing

and deserves further investigation.

_A more radical centralization scheme would include building a

hydroelectric plant. Sources of hydroelectric power exist in the region

(50); in addition to the savings in having a single plant, this would,

of course, mean that the expense of the diesel fuel would be cut out. At

000138

present this is a comparatively small fraction of the total cost of eleuvsiv
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power (it contributes about $0.02/kwh at Inuvik and perhaps $0.03/kwh

at Tuktoyaktuk), but with any reduction in overall price it would become

more important, since it isa base price which can never be reduced with

the current system. |

Although hydroelectric power may be a long-term solution to the

problem of expensive electricity in the region, the construction of the

' requisite dam alone would obviously be a great expense. It would probably

be as much of a subsidization, although occurring all at one time, as

the present scheme for direct payments to reduce the cost of power,

Here again, however, it would still seem valuable to study the matter

further so that a usable comparison between the two systems could be

produced. | |

30 Yater supply and sewage disposal.

In most temperate regions, small communities do not need a system

-of water supply and sewage disposal; individual wells and means of waste

aisposal such as septic tanks are adequate. In northern regions like the

Mackenzie Delta the problem is vastly more complicated. One cannot, in

practice, drill wells for water, and so even the smallest settlement must

* In principle, of course, one can drill through the permafrost layer;

the Russtans have done this on occasion (51) and have found the water so

obtained to be heavily mineralized - for example, a sample from Noril'sk

had 2700 ppm of diesolved minerals.

depend on surface water, with its concomitant problems of contamination
Co, with leaching systems

and transport. Septic tanks/are not practicable due to the permafrost.

Waste water accumulates during the winter months in grey glacier-like

formations, ‘Finally, one can not use conventional piped water supply

and sewerage systems, for unheated, uninsulated buried pipes would quickly

freeze, |

| In this field, then, the basic problem is that the community, NO 990139 °2

how small (and consequently, no matter how little money is available for
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such purposes) is faced with providing water supply and sewage disposal

services by means which are almost always unconventional and frequently

may be very costly. This problem has three parts: obtaining water in

sufficient quantity for the needs of the community, the ultimate sanitary

disposal of wastes, and the provision of an economical system to make

these facilities available to the inhabitants. For the sake of clarity,

‘we shall discuss each of these in turn. |

a. Water supplies. Fortunately, the Mackenzie River is sufficiently large

and the population along 4t sufficiently small that it furnishes a handy

and unpolluted source of water for the communities of the Delta; it would

be strange if most of them did not use it in one way or another. |

Inuvik and Ft. McPherson use lakes as reservoirs, but at Inuvik the

lake is kept full by pumping water up from the river. Both these settle-

ments have water treatment plants. Aklavik also uses a lake as a reser~

voir, but only in the summer. Here, the lake is flooded every spring by

the river; again, there is provision for filtration and chlorinization,

thoush its use seems rather intermittent (52). In the winter, ice blocks

are cut from the river and used as a supply of water; this ice is also

stored in tce-houses and used as a summer supply of drinking water for

the government employees. .

Arctic Red River and Reindeer Station use river water directly,

though some thought has been given at the latter place to using a lake
on the hill behind the settlement as a source of water for a pressure

system. Finally, the situation at Tuktoyaktuk 1s quite similar to that

at Aklavik. In summer, water is taken from a lake and chlorinated before

distribution, In the winter, water for the government employees is taken

from the harbour (although Tuktoyaktuk is on the ocean, it is sufficiently

near the mouth of the Mackenzie that the harbour water gradually becomes

fresh in the winter, when mixing of the water by the wind is prevented

by the ice); the natives again cut* ice. |
000140

In brief, availability of water is no problem at any of the settle-
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ments, nor, itn general, is treatment to ensure that it is safe for

drinking purposes,

b. Waste disposal. The most sophisticated form of ultimate disposal of

seware used in the region is the sewage lagoon; even these are rather

rudimentary in comparison with those used in southern Canada (53). Such

lagoons are used at Inuvik and Tuktoyaktuk; essentially they are used

as storage ponds, with periodic cleaning out under conditions that would

not influence the settlement's water supply - at Inuvik during the spring

floods, at Tuktoyaktuk by heavy storms.

At Ft. McPherson a lake is used for disposal purposes, with reliance

put .on dilution; Aklavik has a rudimentary form of lagoon, which again

4s flooded in the spring. In the winter sewage 1s disposed of at Aklavik

by being put on the river ice and left until spring (54). The smaller

settlements have no organized facilities.

Waste water disposal is a serious problem outside the central serviced

areas of Inuvik and Ft. McPherson. Aklavik has a system of open drains,

which furnish moderately satisfaction in the summer, In general, however,

waste water is dumped on the ground. In the winter, as mentioned above,

it freezes and accumulates, leading to the spring~-time production of

unsightly puddles which are gradually dispersed by rain.

This problem of waste water is obviously directly dependent on the

problem of sewage collection; apart from it, we see that - again due

to the isolated nature of the settlements ~ 1t is possible to dispose of

sewage in a reasonably satisfactory manner. As Yates and Stanley point

out (55) further study on the problems of sewage lagoons in the north

would be useful for more rational engineering design, but under the

circumstances present in the Mackenzie Delta this does not seem partic-

ularly pressing. |

¢. Water distribution and sewage collection. We are left with the |

problem of making the water conveniently available to the inhabitants and
000141

of providing for the easy removal of sewage and wastes. This is the most |
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difficult side of the whole question, and one which has, so far, resisted

solution in a sufficiently cheap form to be of wide application. In

northern Canada, there have been two general approaches to this problem:

supplying water and removing sewage by truck or constructing an insulated

system to which heat is supplied in some form and which contains both the

water suoply and sewerage systems. Both of these general approaches are

' in use in the Mackenzie Delta.

The more satisfactory of them is, obviously, the use of piping sys-

tems. For economic reasons, however, this is generally much harder to

justify; as a result, the two systems of this type - the so-called "util-

idors" at Inuvik and at Ft. McPherson ~- are limited in their extent and

serve only the part of the towns used for governmental purposes. Since

both these systems are above ground level, they form a highly visible

sign of class distinction. The following description may show why they

are so expensive and also some of the difficulties that arise in their

uses

The Inuvik system is both the more extensive and the more complicated.

As we have already observed, in it heat is supplied to the water and sewer

pipes by enclosing them in an insulated box with the pipes containing the

building heating water (Pig. 8). Although this system is expensive - the

utilidor proper costs about $224 per foot (56) = it has worked quite well.

Various technical problems, to be sure, have arisen, In particular, it

was necessary to build the utilidor with the heating ‘pipes above the water

supply pipes in order to keep the drainage points on the buildings - and,

consequently, the height of the piles on which they rest ~ as low as pos-

sible. In the winter, pronounced stratification of the air mass inside

the utilidor takes place, with the colder air settling to the bottom.

Furthermore, strong convection currents are set up in sloping sections,

which frequent baffles cannot entirely stop. The immediate result of these

was that the water supply and sewage pipes did not receive as much heat
000142

as expected, and it was necessary to remove insulation from the heatina,
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pipes in places to keep the water pipes from freezing. A further con-

sequence has been large losses of heat; under certain circumstances, it is

estimated that 20% of the heat produced in the central plant is used in

heating the utilidor (57).

A minor inconvenience of the Inuvik utilidor is that it 1s impossible

to supply cold drinking water, particularly in the summer. This short~

’ coming is the subject of many complaints.

. On the whole, though, this system works quite satisfactorily, par-

ticularly in the short sections ("utilidettes") which join the main struc~

ture to the individual buildings. These have their own source of heat and

are not liable to freezing. This last is a particular drawback of the

other utilidor system in the Delta, that at Ft. McPherson. Here we have a

considerably less ambitious and cheaper venture. The utilidor (a typical

cross-section is shown in Fig. 9) contains only pipes to supply water and

remove sewage, The water supply line runs in a loop, through which water

circulates continuously; in this way heat is supplied to keep the water

and sewerage systems from freezing. The connecting lines to the houses,

however, 10 not have an independent heat source, so it is vossible that

they will freeze if water is not used in a building and, consequently,

there is no flow through them. |

| The alternate method of supplying water and removing sewage, trucking,

is most developed at Tuktoyaktuk. There the government housing has

individual pressure systems: each house has a 180 gallon water storage

tank, which is filled twice a week and provides water at 20 to 40 psi

pressure, There is also a 500 gallon waste tank in each system. Even

this system, however, does not extend to the native population, but

there are three 700 gallon water tanks in the settlement which, during

the summer months, the Department of Northern Affairs keeps filled as

public sources of water. -

A more or less similar system is planned for Aklavik, At present.
vo 

000143

there 1s only a summer water supply system: a run of 3" pipe, laid on
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the surface, with taps at frequent intervals, This is fed, through a

pressure tank, from the lake described above. In the winter the system

is shut down; even 80, considerable trouble has been had with crackage in

the pipes (58). This is being refurbished, and it 4s currently planned

‘to install water tanks in heated quarters at three points in the settle-

ment to furnish a source of water during the winter. .

In general, trucking water for the native population seems not to

have been too successful, for they would rather get it themselves than
the unserviced area of

pay for a truck to bring 4t. It 1s still used quite widely in/Inuvik, |

however;. there there 1s also a provision of central pick-up points for

the disposal of waste from chemical toilets, In Ft, McPherson, on the

other hand, the only public supply of water is a tap at the central power

house. . |

Apart from what has been described, sewage disposal 4s at a rudimentary

level. The practiceat Aklavik is perhaps typical: there 1t consists of |

lining bucket-type tollets with plastic garbage bags, and eventually
tying these up and putting them with the other sewage. The use of these

bags certainly cannot be criticized in that they make an unattractive Job |

somewhat less so, but,. as we shall remark later, their ultimate sanitary

suitabllity 4s open to some question.

This description is sufficient to show the complexity of the whole

question of water supply and sewage disposal. In the writer's opinion,

it séems clear that the only long-term solution which will compare with

southern facilities is the development of the cheapest possible piped

systems, ‘Trucking water has advantages, especially in the smaller settlee

ments; but experience seems to be showing that the extra convenience this

may bring to the native population is not considered by them to be worth

any expense. There 1s some hope that year around running water and waste

removal would not produce the same reaction.

There are several problems connected with the desien of such piped
000144

systems, or utilidors. A large part of the design, of course, is dictatea
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by local conditions, such as the terrain on which the towmsite lies (if

one intends to use sravity flow sewers) or available sources of heating,

so it 1s impractical to generalize too much. On the other hand, it is

interesting to contrast the various types that have been tried and to see

what might be of future use in the Mackenzie Delta.

| By and large, practice in climates comparable with that of the Mac~

kenzile Delta has been to put water supply and sewerage systems in the

same container,. usually insulated, and to supply heat, either to both lines,

or to the water line alone; in this last case, enough heat must be trans-

ferred from one pipe to the other to keep it from freezing. Various

sources of external heat have been used: at Inuvik, as we have seen, it

is provided by the pipes which carry the building heating water; at Norman

Wells (59). heat is similarly provided by a steam line. Elsewhere the pipes

have been heated electrically (60).

A second approach is to heat the water at the input of the systen;

at Vorkuta and Noril'sk in the U.S.S.R. this is accomplished by using the

cooling water from the power plants for the city water supply (61). Again,

‘there are different means for ensuring continuous flow to keep the whole

system above freezing. One is to bleed the system, as is done at Dawson

(62), and, in the U.S.S.R., at Tiksi (63). Such a practice is inevitably

more or less wasteful of water; at Tiksi 50% of the settlement's water

supply is wasted through the drains.

A more economic system is to have a recirculating water line and to

aid heat in the. supply plant. as required. This is what has been done at

Ft. McPherson. An interesting extension of this scheme is to have a

recirculating system both in the water supply and sewerage systems, as is

planned for installation at Frobisher Bay (64). There, it is planned to

have septic tanks (which will have to be cleaned periodically) in each of

the houses served, and to pump the effluent from them into the sewage line,

The advantages ‘of such a system are considerable: there will be no neoq9145
to worry about adequate heat transfer to the sewer line: of more imvortance |



Document disclosed under the Access to Information Act

‘ Document divulgué en vertu de la Loi sur I'accés & l'information

Va 32

for many applications, the need to design the sewerage system to allow

gravity flow will be removed. The detailed behaviour of this system will

4nevitably have great influence on the design of future water and sewerage

systems in the Canadian north.

Apart from this, though, there are various questions of immediate

consequence for the Mackenzie Delta. One is the problem of ensuring suf-

‘ficient heat gets to the sewer in a system where it does not contain its

own heat. One solution to this might involve the use of thermal connect-

-4ons, such as metal straps, between pipes, though these would have to be

used with metal pipes (or plastic-clad aluminum pipes); such a scheme

would be useless with the transite pipes used at Inuvik. Another is the

finding of means to reduce the stratification of the air in the utilidor

at Inuvik ~ one answer to this, of course, is to fill sections of the

utilidor entirely with insulation, as was planned for the utilidor ex-
tension at Norman Wells, though the thermal results of such an expedient

are not clear. All these are aspects of the larger question of providing

adequate heat transfer between the pipes of the utilidor with minimum

losses to the exterior, Another side of this question is the search for

cheaper insulating materials; insulating with moss has been suggested and

is used in more southerly environments (65), and has been suzgested, in

combination with electric heating of the. sewer, for Tuktoyaktuk (66), but

the possible value of either of these in the Delta does not seem to have

been critically investigated. |

A second important question is the practicability of burying util-

idors in soil conditions such as those of the Mackenzie Delta. There are

considerable advantages in having the utilidor on or above the surface.

In the first place, as we have seen, the ground in the region loses its

bearing strength if thawed. It 1s, of course, possible to design a buried

system in which the heat loss to the ground is so small that it would not

disturb the permafrost. conditions, but it seems never to have been tried;

little, in fact, seems known about the rate at which pipes would Lose pro's
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under these conditions. A second cause of trouble with a buried system

my

would be the insulation. This would be necessary, and oe payene matter

of preventing it from becoming water-logged. Expanded pelyethylene might
be an aswer to this, but, again, its performance in actual practice is

unknown. These are serious points of uncertainty; combine them with the

ease of getting at a system like the present ones for extension or repair

‘and we have ample justification ror/eurrent above-ground systems, which,
it seeme are also used by the Russians under similar conditions (67).

On the other hand, an underground system has aesthetic advantages and

is more convenient in such matters as the extension of roads. It also

would profit to a. great degree from the insulating qualities of the ground,

These advantages would seem large enough to make it worth while to re-

examine the questions raised in the last paragraph and to see if, with

present-day knowledge, it might not be possible to produce a usable under-

ground systen, and to compare such a system with above ground ones for

cost. |

Before we leave this part of our subject, we should return briefly

to the use of plastic garbage bags in bucket-type toilets. The disadvan-

tage of these lies purely in the fact that the plastic not only provides

an impermeable container but also one which seems very long lived. Their

use might therefore be a potential source of disease, For this or similar

reasons, some trouble has been had with them at Rae (68). ‘Their use has

such obvious advantages, however, that it seems a search for some material

which would serve as a toilet liner and yet not have the potential disease

carrying ability would be extremely useful.

| Lh, Housing.

Technological research has made great contributions to the problems

of housing in the Mackenzie Delta, particularly in showing methods of

construction on permafrost. There are other fields in which it. still can

be of great utility, thouch, as we shall see, the direct relation of tlooo14

to present conditions may be somewhat uncertain.
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Speaking in broad terms, the technical problems of/construction in

a region where permafrost is present are known and can be dealt with. As

we have mentioned above, as long as the frozen soil remains frozen, we

have no problem with bearing strength; 1t is only when it thaws that one

runs into trouble. The solution to this is thus simply stated, regardless

of the difficulties that may arise in its application: one maintains the

* ground as nearly as possible in its original state; in other words, do

not damage the natural surface layer, if this can be done, and avoid having

extraneous heat, as from a warm building, entering the ground.

Two ways have been used to accomplish these ends, both in the

Mackenzie Delta and elsewhere. The more elegant is to support the build-

ing on piles. If these are set into the ground and allowed to "freeze

in", ample bearing strength can be obtained. By leaving a free air-

space between the bottom of the building and the ground the heat trans-

ferred between the two is diminished greatly. This method has been widely

used in construction at Inuvik, apparently with virtually complete success.

“There has been a minimal amount of difficulty with the piles used in

the construction* and none with building settling.

* The few piles that have shifted seem either to have been in places

where water could accumulate or in positions where they bore abnormally

light loads, as in the utilidor system (69).

Setting piles 1s, however, an expensive procedure, An alternate and

cheaper solution is to put a layer of some insulating material - typically

a gravel pad - on top of the natural soil cover and use this as the found-

ation for the house. This method, of course, does not produce as great

bearing strengths as piles do, but it is entirely adequate for small

buildings, in particular low cost housing. For our present purposes,

accordingly, we can consider the provision of suitable building foundations

a@ minor matter. The design of large buildings is something else again p14

and the detailed nature of the ground at the site must be considered «
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but then the design of large structures is a problem in any part of the

world.

Another broad technological problem in northern housing construction

is that of avoiding the loss of heat wherever possible. The most straight-

forward approach to this is to avoid building individual houses and to

combine dwellings as far as possible into apartment houses, By so doing

\ the proportion of each unit which consists of outside wall is reduced, and,

consequently, so is the amount of heat lost. to the environment. It also |

becomes possible, in general, to use a more efficient heating plant,

Such an approach is, of course, used by the Russians in their northern |

cities; it is also common practice in military-type installations. (It is

doubtful how well it would work in any part of Canada; certainly at Inuvik,

where there are apartments of varying sizes in the government housing,

the single houses have a higher prestige value. The chost of regimentation

hangs over the draconic sugcestion of combining the houses of each

settlement into a few apartment buildings; it seems of little practical

value, Some slight, but probably more acceptable, progress towards the

same end can be made by. making detailed arrangements of buildings in

compact groups to take best advantage of winter sunlight and to afford

the most protection in storms; again, a great deal of work on these lines

has been done in the U.S.S.R. (see, for example (70)). This, however,

belongs more to the field of town planning and is beyond the scope of the

present paper.

. reducing

The remaining way of sxokd@tug heat loss from buildings lies in their

detailed design. . In the building industry, the end result of such tech-

nological study has been, in the field of low-cost houses, to produce |

prefabricated. buildings. In these attention has been paid to providing

as good insulation in the walls and as tight windows as possible; in

addition, the benefits of mass production can be turned to the production

of a good quality. product at the lowest possible cost. Such housing is
000149

_ extremely useful in most of the Canadian arctic, where building materials
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are at a premium. Prefabricated houses can easily be imported by boat,

or, if necessary, by air, and assembled and put into use with a minimum

of labour. In the eastern and central arctic this seems the only way to

provide low cost houses of good quality.

In the Mackenzie Delta, the situation is different; in particular,

there is a fair supply of local timber wkth of suitable quality for such

housing (71). Nonetheless, prefabricated houses seem generally preferred,

particularly at Inuvik, and are again imported from the south. Presumably

the reason for this is that in this way the owner gets a building which

is better made and "tighter" with a minimum of effort; in other words, he

is depending on the technical knowledge and experience available in the

southern construction companies, Unfortunately this type of technology

does not seem aimed at contributing in a broad way to the economy of the

native inhabitants of the Mackenzie Delta,

The basic problem here seems the continuing encouragement of local
; of good quality

constructions this lies much more in the fields of administrative direction

and education than in that of technology; we shall. accordingly Limit

ourselves to a few comments, One is to mention the building of log houses.

This has already been tried in various settlements in the Delta but seems

capable of wider use. Of course, insofar as it relates to technology at

all, building log houses does so at a much more primitive level than the

other subjects we have been discussing in this paper. About the only

engineering statement it seems worth making about such buildings is that

wood is a fairly good insulating material -~ it transmits heat only about

two and a half to three times better than standard commercial products

like rock wool. Thus logs, if thick enough, can furnish entirely satis-~

factory insulation. Log houses may be somewhat primitive in appearance,

but if well built they are quite satisfactory for housing at about the

lowest overall cost possible in the region; it seems unfortunate that

more of an effort is not made to promote them. 000150

Of course, local wood and a saw-mill are both available in the Delta,



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l’accés a l'information
,

. Vv . 37

and so frame houses can also be built locally. Here again the principles

of construction are so well-established that they require no comment.

In these rections, however, insulation 1s a virtual necessity in a frame

building; amain, this is quite standard, but represents an item which would

have to be procured from the south. From time to time the question is

brought up of using low density plastic polymers, such as foamed poly-~

styrene or polyurethane, for insulation (72). Inch for inch, however,

these do not give significantly better insulation than more standard mater~

jals, and so their only advantage would be a reduction in the weight that

had to be shipped; it 1s doubtful if this could counterbalance the increased

base cost. Thought also might be given to the possibility of transporting

the insulation into the region in unpolymerized form and "foaming" it

Locally as needed,

The heat losses throuch windows and around doors can be large unless

care is taken; again, suitable parts would have to be broucht into the

region or considerable attention paid in local construction if a usable

building is to be obtained. |

In general, nonetheless, the technological problems of low-cost

housing in the Mackenzie Delta seem few and fairly easily disposed of;

what is needed/ie not further study so much as continuing encouragement,
the provision of local means of learning the trades involved as much as

‘possible, and supervision to provide the best quality possible with the

means at hand. |

5. Transport,

We have already seen some of the effects of the Mackenzie Delta's

isolation and location in the arctic, in the way they make both heating

and the provision of electricity serious problems. The short summers and

long winters and the great distance to centres of production combine

again to make transportation another very difficult problem.

Transport is also a difficult matter to discuss in that it COVET|H99151

Such a wide range. For clarity, we shall divide it into three parts
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S.coraine to the distances involved: transport within a single settlement;

transport within the Delta as a whole; and transport to and from the more

heavily populated regions of Canada.

a. Transport within a settlement. The ability to bring heavy materials

and equipment to every house in a town is such a fundamental requirement

that we almost always take it for granted. Without it, we could preserve

few of the benefits of communal living. If examples are necessary, we

have the need of quickly getting fire equipment to a fire and the need of

easy access to buildings to maintain their services (or, tn the case of

settlements in which trucks are used to haul water, to deliver water).

The standard way of ensuring this ability is to build roads, Each of the

communities in the Delta has some sort of road system (excepting Reindeer

Station, which is little more than a row of houses along the river), but

these systems are of widely varying usefulness.

Inuvik and, to a lesser extent, Ft. McPherson, are the only settle-

ments with what could be called satisfactory road systems. In Inuvik this.

has taken place due to its position as governmental centre; the roads are

gravel and kept in good repair. At Ft. McPherson a town plan was laid out

in 1948 (73) and roads have been built according to it. As we have seen

above, the nearest gravel to Ft. McPherson is the bed at Pt. Separation;

this 41s too expensive for practical use in road building, and the roads

at Ft. McPherson are surfaced with/shale dug from a pit at the town. As
“Henoch says (74) "fortunately there are only a few vehicles in Fort

McPherson", | |

Aklavik's roads are notorious. Again, there is a fairly satisfactory

street plan. The roads, however, are only tracks in the silt; they are

all right when the ground is frozen in winter or during dry periods in

the summer. During the spring, and after any rain at all in the summer,

they become extremely muddy and virtually useless. They also require a

disproportionate amount of work. They only respect in which they merit
- 000152
any praise 1s the fact that they do reach almost all the buildings of
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3 the settlement.
The situation at Tuktoyaktuk is almost the reverse, There is a

certain amount of sand and gravel available there for building roads,

although the present extent of the deposits 1s not presently known. Roads,

however, have not been built. There is 4 road connecting the settlement

with the airstrip and the DEW line station; this, fortuitously, runs past -

or near ~ about half the houses of the settlement. Beyond this, construc- :

tion has been haphazard. Again, a plan exists, with road allotments |

marked out; but, without the roads being physically there, no attention

has been paid to the plan in building new houses. In addition, many of

the houses are strung out along the bay at considerable distances from the

existing road. The only sensible way of reaching these at present is by

crossing the bay, by boat tn the summer and on the ice in winter.

Thus we see that the settlements of the Delta are far from providing

suitable, all«weather road networks. Considering their limited extent, it

would not seem uneconomic to build such systems. Where sand are gravel

are available, the technical problems can be guite easily solved; apart

from the experience gained at Inuvik, the techniques of building roads on
: construction

muskeg and permafrost have been extensively studied in connection with /

projects farther south (75). The situation at Aklavik, to be sure, pre-~

sents serious problems. In this connection, the possible use of bonding

' agents (for example, soil cement (76)) to make a subgrade directly on the

permafrost does not seem to have been studied. At first stght, this would

seem a fruitful line for investigation. In general, a study of the relative

costs of building different types of road for the settlements of the Delta

should be both interesting and useful.

b. Transportation within the Delta. Beyond the limits of the individual

towns conditions become quite different. The only roads of any extent

are the one between the settlement: of Tuktoyaktuk and the DEW line site,

which we have already mentioned, and roads connecting Inuvik with th ‘te-
000153

airport and with the naval station - perhaps fifteen miles in all. There
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are no all weather roads between the settlements; the only “winter roads"

or trails are the one between Ft. McPherson and Arctic Red River and one

from Tuktoyaktuk to a fishing site at the Eskimo Lakes*, This lack, of

* There are also the winter roads built by the 011 companies; one of these

connects the present oil drilling rig on Richards Island with an airstrip;

_ another runs 30 miles from Ft. McPherson to a site in the Richardson

Mountains. Both of these are probably fairly short-term undertakings,

but they are useful in showing the difficulty of building and maintaining

such roads in this. region.

course, is counteracted to a large extent by the river channels. These

can be used by boats in the summer and as open trails in the winter; their

disadvantage is that during freeze-up the ice is not sufficiently thick,

and during break-up too soft, to allow surface travel with present-day.

vehicles, These two periods, taken together, total two months.

“Light aircraft have greatly reduced the isolation of the settlements,

particularly during break-up and freeze-up. Inuvik and Tuktoyaktuk have

year-around airstrips, so it is always possible to get from one to the

other, 4S long as the weather is good enough; given the choice between

aircraft on floats, wheels, or skis, one can reach Aklavik and Ft. McPherson

with only brief interruptions in the fall and spring; only Arctic Red River

retains a certain degree of isolation during these periods,

Travel within the Delta falls into two main classes, One is that

going strictly from one settlement to anothers people do this to a consid-

erable extent and there 1s also some haulage of freight. The second is the

‘travelling the natives do in connection with hunting, fishing, and trapping,

Travel from settlement to settlement is mostly done by air, and

follows a network radiating from Inuvik. This is supplemented by a small

amount of surface travel between Inuvik and Aklavik, especially in the

summer, A considerable amount of freight is also carried by. air from
000154

Inuvik to the smaller settlements. Surface freighting within the Delta
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é, quite limited. There is at present a certain amount of lumber carried
around the Delta by barge in the summer, and a very small amount of hauling

done by Bombardier Sno-mobile in the winter, The main pattern of surface

freteht transport, however, is that connecting the Delta settlements more

or less individually with the south by the river. This is due to the

expenses of trans-shipment; rather than unloading goods in, say, Inuvik

and then distributing them around the Delta, it is. cheaper for barges to

go to the different settlements individually.

Apart from these barges, surface travel within the Delta falls

principally into our secord class, There 48 a considerable amount of

travel by the native inhabitants - people going to camps to fish or to

hunt muskrat, going on a whale hunt, and so on. The traditionaly means

of doing these was by canoe in the summer and dog team in the winter.

Technology has influenced both of these forms of transport,

The older of these is the adoption of mechanical propulsion for

boats. For the canoes and small boats that are common in the Delta, out-

board motors are standard. Larger boats with inboard motors are also

seen, primarily at Tuktoyaktuk; these are used for whaling.

More recently, mechanical competi tion has arisen for the dog team;

_ the most widely used forms are the "Sit ~ doo" (a mechanized toboggan) and

the larger "Sno-mobile", which is invariably called a "Bombardier" after

the name of the firm that builds it. ‘The "Ski-doo" is quite closely

equivalent to a dog team; it can carry one, or possibly two, passengers,

and can tow loads of up to 500 pounds on a well-packed trail (76). It

has a@ one cylinder motor which drives an endless belt to furnish propulsion,

These vehicles are auite popular at Tuktoyaktuk, which, as an estimate,

there are about the same number of "Ski-doos" as dog teams (77; roughly

speaking, two dozen of each). Inland, they are less popular - at present,

there are only two or three at Aklavik, compared with -- dog teams, ‘The

reason for this lack of popularity is not immediately clear; one possibility
000155

is that the afforested parts of the Delta have, on the average, softer cucw
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and may therefore be less suitable for the vehicle.

The "Bombardier" is a larger, fully enclosed vehicle; it can carry

approximately 2000 lbs. of cargo. Due to its size and high cost (about

#5000 new), its use is not very widespread among the native population.

Most of the vehicles of this type used in the Delta belong to the govern-

ment, to the missions, or to organizations such as the Reindeer Project.

: There are only two privately owned ones at Aklavik and three at Tuktoyaktuk.

It would seem that both these vehicles are used mainly because of a

lack of anything better. Both types are apt to have frequent mechanical

trouble; in addition the "Bombardier" is expensive to run, since, under

average operating conditions, it only goes 4 to 5 miles on a gallon of

gas (78).

The problems presently faced in the Mackenzie Delta in the field of

transportation are clear. First, surface transport.in any form is not

available during break-up and freeze-up; i.e., for about two months of the

year. This 1s a serious matter, since, as we have seen, much of the native

population is at present in camps on the Delta during these periods, Even

with the decline in trapping, it seems that this situation will continue .

for many years, and, consequently, the writer feels that it is justified

putting considerable effort in the search for some means of transport

which can reduce the physical isolation of the camps during these times.

Second, with the possible exception of the dog team, the available

forms of winter transportation are unreliable and uneconomic; dogs require

a@ large expenditure of time in the summer in catching fish. This ait.

ficulty is reflected not only in the question of private transport during

the winter; it also means that surface freighting is limited, economically,

to the summer months alone,

During the past several years considerable hope has arisen that air- |

cushion vehicles would at least answer the problem of year around usability

000156 |

carrier, This matter has been discussed in detail elsewhere with emphasis
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on basic points of feasibility (79). As presently built, however, air-

cushion vehicles would suffer from a variety of technical problems in cold

weather operation. Furthermore, it seems that such vehicles may be com-

mercially feasible only in relatively large sizes; even with: these operating

and maintenance costs would be high with the craft in its present form.

It is clear that further developmental work is necessary before such

vehicles could see general use in the Mackenzie Delta.

Air-cushion vehicles remain, nonetheless, the most promising means of

providing year around service in the region. As an academic matter, we may

note that, if we do not insist on having transport during freeze-~up and

break-up, the question of carrying freight during the winter months is

quite capable of solution. Winter roads, whether used by tractor trains

or trucks, are quite a conventional form of transport both in northern

Canada and in northern Russia (80).. They have been successfully used in

the part of the arctic we are concerned with (81). A scheme of winter

roads linking the various settlements of the Delta has been proposed (82).

Here is a situation in. which the technical problems are, by and large,

known. The difficulty. is purely economic. Winter roads, in general, lead.
per ton-mile

to expensive freigzhting; figures of $0.10 to $0.60/are common estimates

for hauling over them by truck. The lower rates can be attained only if

considerable effort is made in laying them out and in maintaining them so

that trucks may travel at speeds of 30 to 40 mph. As we have seen, with

present transportation problems there is little freizht carried between

the towns of the Delta - quite possibly not even enough to justify the

maintenance, let alone the construction, of winter roads. In the future,

of course, the pattern of supplying freight to the Delta may radically

change, as would probably happen if a road were built to Ft. McPherson from

the south. In this case the whole transport pattern within the Delta

would also change, and a network of winter roads might find stronger

economic justification. |
000157

The problem of cheap individual transport in the winter months is
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re difficult. Over-snow vehicles have been extensively studied, par~-

ticularly from the point of view of military applications (83); the basic

principles for design are well known. There are a great number of

military over-snow vehicles, but the majority are not available commer-

cially; when. they are, they are $0 high priced that few people could afford

to own one. We are up against the economic law of supply and demand; the

"Bombardier" remains in use not because it is particularly good, but

because there is little competition in the civilian market. More hope

might be had for the present popularity of vehicles like the "Ski-doo"
in southern Lo

yeatrng Canada leading to increased reliability and, overall, a more

useful product for northern use. The fact that these are bought generally

for short-term sporting use does not seem to encourage such a hope,

In general, the conclusions of this discussion on the problems of

transport within the Delta can only be described as cheerless, The only

prospective candidate for year-around surface transport in the region, the

air-cushion vehicle, seems to require a great deal of improvement before

41t can be considered a useful vehicle; even then it promises to be expen-

sive to operate, on the other hand, the availability of better individual

transport for the winter months and of better surface freighting facilities

4s limited not so much by the need for further technological research as

4t is by the inevitable small demand produced by the natural conditions

of the region. | |

c. Transport linking the Mackenzie Delta with the South. Were, of course,

we have a comparatively economic means of moving freight in bulk: the

Mackenzie River. Since the shipping season is short (late June to mid-

September), freight rates are not as low as one commonly finds with water

products

carriage. They range about $0.03 per ton-mile; spemtaz requiring special

handling are, of course, more expensive; for example it costs $0.75 per

hundredweight to ship oil] from Norman Wells to Inuvik, or nearly $0.04 per

ton mile. Such expense, of course, is hard to overcome in a situation
000158

where the barges and other equipment must lie idle for the greater part
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-of the year,

Air freicht forms a way of supplementing service by barge, partic~-

ularly in bringing perishable goods and things needed in a hurry into the

region, There are three commercial flights a week between Edmonton and

Inuvik, and occasional service to the Yukon. Wolferth (84) discusses the

amounts of freight carried by barge and by air and the relations between

them in some detail.

The disadvantages of having to bring as much as possible of the year's

supplies into the settlements during the summer months are obvious. Large

-Anventories must be kept on hand; this is an inflexible and costly pro-

cedure. Food is a particular problem. Fresh food must be brought in by

air nine months of the year, and tends to be carried in that manner all
the

year, due to the distance and/time required for barge shipping. Almost

any unexpected failure of a piece of equipment requires air transport and,

consequently, can be extremely costly and time consuming.

“Current technological developments might reduce the cost of trans-

porting particular items. One important example is 011; there 1s a device,

the Dracone, which has been specifically developed for transporting

Liquids that float on water. It consists of a large saussge-like con-

tainer of nylon, which can be filled with oil and towed behind a tug,

When empty, it can be folded into a small volume and returned as deck

cargo; this might be a considerable advantage in the present instance with

.the low loads carried on the barges going upstream from Inuvik. To form

some idea of the sizes involved, a small Dracone carries 11,300 gallons.

It is 5" in diameter and 101' 9" long, with an empty weight of 2,240 pounds

(85). Obvious problems that might arise with one are the practicability

of emptying it completely and that of towing one through/Loose ice that
might be encountered on the ocean. .

In general, thouch, we are again faced with the problem of providing

cheap, year around transport. One means of doing this that is suggested
000159

from time to time is the airship; there currently seems to be a revive.
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of interest in them in Russia (86). ‘They are sussested as having par-

‘ticular promise for carrying building materials to isolated places and

in various applications in forestry. Operating costs are estimated as
airplanes .

roughly one third that of sakyerafk and three times that of road transport;

this, of course, does not take the cost of building and maintaining the

road into account.

Airships have, of course, been used several times in the arctic, most

recently in a trip to Resolute Bay and Ice Island T3 in 1958 (87). Although

their use is certainly possible in carrying freight to the Mackenzie Delta,

they have several features which cause doubt about its economic practice

ibility. One is the need to fly at low altitude on long range flights,

with attendent problems of icing in cold weather and - under overland

conditions such as would prevail in any route to the Mackenzie Delta - of
daytime

increased/air temperatures in warm weather. Second, due to their lower

speed (the airship used in 1958 cruised at 40 to 43 kts), airships are

| more adversely affected by winds than are aircraft. Third, a fair degree

of care is needed in preparing a landing strip and a mooring pole, and

large ground handling crews are necessary; in 1958 crews of 37 were needed

both at Churchill and. at Resolute Bay. All things considered, the advan-

tages to be gained by the use of airships seem very small.

Again, surface transport seems the chief competitor to aeroplanes

for any year around purposes, and again trucks seem the logical answer.

As we have noted, trucking costs are higher than shipment by barge, but

the convenience gained goes far to make up the difference, as experience

at Yellowknife has shown (88). Certainly the potentialities of a winter

road joining the Delta with the south should be fully investigated. As

a long term project, a road seems the most practical solution to many

transport problems; winter roads could form a highly satisfactory sup-_

plement to the present summer-only service. As we have said above, however,

problems

000160

and so fall outside the province of the present study.



i Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur I'accés a linformation

i. — ur

The main points emerging from this discussion can be briefly stated.

On all levels, there 1s a need to study the economics of roads: within the

settlements, the costs of providing satisfactory all weather roads deserve

careful consideration; winter roads seem, for the present, the most logical

answer for supplementing barge and aircraft service within the Delta and

linking the Delta with the south. Any technical problems arising in
of good quality

building winter roads/in the particular conditions of the Mackenzie Delta

should, of course, be studied. On the whole, though, these problems seem

quite well known; further technological research would, however, seen —

needed on the question of providing suitable streets for a settlement

built, like Aklavik, on silt and fine sand, and without a local supply of

sand and gravel.

Within the Delta there is a need for a vehicle that could provide

reliable, year around transport between any two points. Thourh the aire

cushion vehicle holds promise in doing this, as it is presently built it

seems far away from being more than an experimental machine in these

regions. It is also not obvious that the air-cushion principle furnishes

the best answer to the combinations of ice and water found. in the Delta.

In addition, there is a need for a commercially built, reliable, cheap

form of oversnow transport for individual use in the winter months.

| 6. Communications.

. The entire field of communications has received intensive study

during the present century. Isolated regions, in particular, have bene-

fited, and the Mackenzie Delta is no exception. In general, the region
has - or shortly will have - facilities quite comparable with those in

the south.

One example of this is the telephone service linking the various

settlements. At present, each settlement (except Arctic Red River, which

is tied into Ft. McPherson) has its own automatic dial telephone system;

there is an automatically controlled radio system connecting Inuvik,
include 000161

Aklavik, and Ft. McPherson, which will extent +e Tuktoyaktuk in the sSunucs
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of 19646. With the exception of minor interruptions, this system provides

completely satisfactory service.

In 1966 Inuvik = and the other settlements of the Delta - will be

linked to southern Canada by a telephone line. The capacity of this line ~-

one pair of single conductor wires - is a good example of what modern

communications technology can provide. The entire system can carry up to

sixteen channels: from Inuvik there will be three toll circuits to Yellow-

knife and southern points in weneral, two to Norman Wells and one to Fort

Good Hope; there will also be two program circuits to carry CBC radio

programs, one circuit for air traffic control, and a voice frequency

carrier telegraph circuit, which, in itself, can carry fifteen teletype

- circuits. This should remove a considerable part of the isolation of a

region in which the only rapid means of communication with the south is,

at present, radio-telesraphy*.

* In any discussion of this land line someone, it seems, raises the questim

of why wires were used rather than a series of microwave repeaters, which

could then carry television. It may not be amiss to observe that micro-

wave systems are desioned for bulk transmission; a single system can carry

six channels, each with a capacity of six hundred voice channels - or over

two hundred times the capacity of the system presently being built, which

seeris quite generous for the foreseeable needs of the region. A small

microwave system - say one with sixty channels - which was designed for

the needs of the area would not be large enough to carry television, which

needs some six hundred channels, Apert from auestions of over-design,
element

there is also the amestxonm of cost: a microwave system would cost at least

ten to twenty times what a land line does,

Another familiar facility in everyday life is the radio. The

Mackenzie Delta has its own radio station, CHAK, at Inuvik, and almost

every family has @ radio. CHAK, in addition to more familiar types Of 00162

promrams, broadcasts messages to people in the outlying settlements and
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on the delta three times a day; this makes up, toa certain extent, for

the lack of a more widespread telephone service.

Apart from these, there 1s, among the governmental part of the

population, a considerable reliance on two-way radio-telephone - for.

example, between the RCMP detchments, between the Inuvik hospital and the

nursing stations throughout the Delta, and so forth. As is well known

' (89), radio telephony in the arctic is particularly subject to blackouts

and fading; the services in the Mackenzie Delta are generally in the medium

frequency range and are no exception. On the whole, though, they are

adequate for the required reliability in communication.

The most desirable way in which communications techniques could

improve life among the native population would seem to be the provision of

emergency means of communication with isolated cabins, to which we shall

return in the next chapter. By and large, problems associated with the

settlements have been recognized and solved,

7. Food.

One of the most obvious ways in which life in the Mackenzie Delta

does not compare with that in the south is in the matter of food. Even in
‘vegetables

summer, the variety of fresh f£motis in the stores is meagre; what is avail-

able is expensive and of poor quality. In winter the situation is worse,

Meat js also expensive, especially outside of Inuvik; an exception to this

‘4g reindeer meat, which’ can be bought cheaply in the fall. All food |

prices are high. |

Basically, of course, this situation arises from the fact that the

Mackenzie Delta is too far north for dependable farming; vegetables have

been grown, on a small scale, at Aklavik, Ft. McPherson, and Arctic Red

River, and/enttle were kept at Aklavik during the war (90). Poor soils
and short growing seasons tend to rule out any form of truck farming,

though, and the labour involved and the availability of cheap forms of

condensed and dried milk make dairy farming an uneconomical venture.
000163

Nevertheless, it is interesting to note that there has been a
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general decline in agriculture, not only in the Mackenzie Delta, but also

in the whole Mackenzie River valley, during the last half century. In

1944, from Ft. Providence north, there were a total of between 50 and 60

acres of gardens and over 100 acres of farms (91); today it is difficult

to find land actively under cultivation apart from a few acres at Ft.

Simpson. In 1910 there 1s suvposed to have been even more land cultivated

than in 194l, a |

One reason for this decline may lie in what can presently be seen

at Inuvik. Most civil service employees there either take the bulk of

their food in standard government rations or buy it wholesale from Edmonton

and have it shipped in by barge in the summer, In addition, the Inuvik

Naval Base has fresh food flown in twice a month for its personnel and .

their dependents. The great majority of the white population, therefore,

is not dependent on local markets for the greater part of their food. With

the present low economic level of most of the native population, they buy,
only the bare minimum of food in the markets; thus the amount shipped in

for the white population, which does not pass through the local shops,

represents a sizeable fraction of all the imported food consumed in the

region. Not only are food prices higher because of this lessened demand ,_

but there is also hardly any incentive to experiment with agriculture.

Nonetheless, it is interesting to explore the various methods in

-which technology could help to reduce the cost of food. At the outset

we note that these apply principally to meats and vegetables; bulk foods «=

flour, sugar, tea - which form a large part of the native population's

purchases from the shops do not at present seem amenable to lowering of

prices, except by a reduction in the costs of transport,

. The first line of attack is the brute force method. This may most

easily be summed up in the question: is it really impossible to grow

sufficient foods of various types in the Delta to meet local needs? The

answer to this is no; a gteat variety of vegetables have been grown t**~-
000164

already. In northern Russia, great emphasis is put on self-sufficiency -
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| 4n this respect, with a claimed large amount of success. The Russian

, experiments do not avpear to be economical undertakings, though: they use

greenhouses, and often a great deal of artificial light to lengthen the

growing season. As an example, at Noril'sk 300 kwh per sq. metre of

electric power (in addition to heating) werdused to grow 23 kt Lograns of

tomatoes per sq. metre ~ or about 6 kwh per pound of fruit (92). Ina

- region of high electric rates this would obviously be impractical on a

profit making basis. A more promising approach 1s the use of low grade

heat from diesel generators to warm the ground in which vegetables are

planted. #h%m Warming the soil has also been tried at Noril'sk (93) with

a claimed tripling or quadrupling of the crop, reduction of the production

cost by a factor of three to four, and the recovery of the capital expen-

ditures in two to three years, The cost and feasibility of such a scheme

Might be worth investigating for the Mackenzie Delta, but, at first glance,

it does not seem too promising; one complication would be, es the author

of the Russian paper remarks, that "geocryological factors must also be

considered in the design of soil-heating systems’ in open fields",
Second, we can attempt to cheapen the cost of bringing food into the

Delta, One thing here is to reduce the costs of transport in general: this

has been discussed in the preceding section. A second ‘4s to find the

nearest place where vegetables can be imported on a profitable basis and

Amport them from there, This would seem to be Ft. Simpson, some 600 miles

up the river, where there was an Experimental Station of the Department of

Agriculture for many years and where truck gardening on a moderate scale

has recently been undertaken (94), Here, as to other places on the Mac-

kenzie, it is presumably necessary to import fertilizer; still, one should

expect the overall cost of the food from there, which need be brought only

600 miles to Inuvik, to be cheaper than that from Edmonton, which must
be brought 1700 miles,

Importing food from Ft. Simpson, however, runs into a curious d 00165

ficulty. The vegetables there normally ripen in late August or early
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September. There is still ample time to transport them by barge to, say,

Inuvik before freeze-up there - which, as we have seen, comes in late Sep-

tember or early October. The barges, however, come from Hay River, which

is still 400 miles farther upstream than Ft. Simpson; the last barge trips

to points north of Norman Wells leave Hay River in mid-August, and so are

past Ft. Simpson before most of the vegetables are ripe. This type of

problem can be solved; it Ls a question of economics and of investigating .

and developing markets.

| A third way of reducing the cost of bringing food to the Delta is

to lighten the load that is transported. one first thinks of dehydration

to reduce the cost of food; this has long been used with such items as

milk, orange juice, potatoes, and onions. A great deal else is also avail-

able in dehydrated form, but, in general, the market for foods of this type

is so low that they cannot compete with other kinds; the added cost of

production is more than the saving in freightage would be.

_ Another familiar way of lightening preserved foods is to freeze rather

than can them, and so saving the weight of the container. The first

‘question here is that of preserving the frozen foods after they arrive in

the Delta; this we shall come to shortly. Second, we find that bringing

frozen food to the Delta is an expensive process; it has to be carried by

‘refrigerated truck to Hay River and then shipped on a refrigerated barge.

-As a result, it costs -~ to bring 100 lbs. of frozen food to Inuvik. When

we recollect that frozen foods are, even in the south, considerably more

expensive than the same foods in cans, we see that the small saving in

weight is not enough to give us a cheaper product in the Delta*,

* In this context we must mention the possibility of preserving flood. by

treatment with gamma radiation. This method has appeared promising for

several years now; there is at present concern about long-term effects

of such radiation in converting sugars into poisonous or carcinogenic
. 000166

substances, It is, of course, most useful for such products as meat a
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butter; as such, it 1s not clear that it would have any effect on the

economics of tife in the Mackenzie Delta, particularly if large scale

frozen food storage facilities became available.

The most satisfactory way of reducing the cost of food seems to be

“growing it as near as possible to the Delta. There 1s then the question

of preserving it. The cheapest and on the whole most satisfactory method

of doing this is freezing. At present there are, however, no generally

available ways of keeping frozen foods. It is true that ice-caves, or

holes dug into the permafrost, have been used, mainly for keeping fish,

both in northern Canada and in northern Russia (95) for many years; more

widespread use is advocated from time to time (96). Ice-caves have two

drawbacks: they cannot absorb 4 large quantity of heat quickly and main-

tain a below-freezing temperature ~ in other words it is difficult to

freeze a large quantity of food in them ~ and their lowest temperature

can be no less than that of the ground where they are dug. As we have

seen, at Inuvik the temperature several feet below the surface is of the

order of 20° F; this is much too high for the long term storage of frozen

foods, for which a temperature not above 0° F is recommended.

It would seem possible to solve this problem with a comparatively

small amount of study and experimentation. One possibility could by the

use of a completely passive system (97). This would take advantage of the

‘fact that there are, in the Mackenzie Delta, sufficient days of below-zero

weather to freeze some liquid, say a brine, whose freezing point was near

that temperature. This could then be used as a heat sink for an insulated

building for the warmer months of the year. |

Another method worth consideration would be to use the ground as a

heat sink to reduce the temperature of a storage plant to 20° F whenever

necessary and then have a mechanical unit to chill it from there to 0° F,

The conclusions drawn from this discussion, then, are that it might

well be possible to reduce the costs of vegetables and such items in 000167
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Mackenzie Delta by combining its importation from some place, like Ft.

Simpson, which is comparatively near the Delta and yet has a sufficiently

warm climate to make fairly risk-free farming possible, with the develop-~

ment of local means of preservation, say by freezing. This deserves

further study; furthermore, as we have said, the possibilities of artif~-

ictally lengthening the growing season at places like Inuvik should be

systematically investigated. Although large-scale farming there seems an

unprofitable venture, this does not mean that the possibilities of growing

food locally should be abandoned out of hand. They should, rather, be

studied and encouraged to the fullest extent possible.

8. Medical services.

Considering the isolation of the Mackenzie Delta, the medical services

available there seem, to a layman, to be of high quality. This isolation

does, nonetheless, limit medical care in several ways, It 1s interesting

to explore the usefulness of modern technology in counteracting this.

“Medical care in the region is organized around a central hospital at

Inuvik with satellite station - “nursing stations" - in the smaller settle-

ments, The Inuvik hospital is, by southern standards, quite large for the

region it serves ~- it has 100 beds for the approximately 7000 inhabitants

of the Inuvik Zone*, It is modern. and well-equipped: large rooms, good

* The zone extends east to Paulatuk on the mainland and to Sachs Harbour

on Banks Island, west to Herschel Island and Old Crow, and south to Ft,

Norman and Ft. Franklin. It therefore comprises a much larger area than

the Mackenzie Delta. —

laundry service, full x-ray facilities and a chemistry laboratory. One

technical problem is southern hospitals, an adequate record facility, is

somewhat less troublesome here, since the area served 1s so large that the

native population menerally remains inside it.

| The nursing stations ~ within the area covered by this report thers sap

are three: Aklavik, Ft. McPherson, and Tuktoyaktuk ~ are each staffed by -
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one or two nurses, and also have comparatively full equipment, including

X-ray avparatus. Due to the limited distances between the settlements of

the Delta, it is possible to get seriously 411 people to the hospital by

aircraft on very short notice,

Broadly speaking, the advantages that technology can offer in such a

situation are comprised in bringing this region into closer touch with the

rest of the world. This,. of course, is already done to a large extent:

more seriously ill patients and some cases where diagnosis is difficult

(a total of 43 for both categories in 1964 (98) ) are taken by aircraft

to the hospital at Edmonton, Technology can help, however, in making

technical advice more quickly available. This might be done in several

ways in a place like Inuvik. Due to the small size of the population, it

4s not feasible to have specialists of many types in residence; thus, there

is no cardiologist, pathologist, nor radiologist in the region. When ex-

pert advice is needed in one of these fields - the interpretation of an

obscure x-ray, for example, the photograph has to be sent to Edmonton by

mail. This may mean up to a week's delay. Similar problems/arise in the
interpretation of electrocardiograms and with biopsies,

The completion of the land line will offer possible help with many

such problems. Specifically, electrocardiograms are now sent over tele-

phone lines 4s 4 routine matter (99). The problem of transmitting x-rays

4s under study at the Walter Reed Army Medical Center in Washington, U.S.A.

There they currently transmit x-rays over a closed-circuit television

system linking various parts of the Medical Centre and some other hospitals

in the area, No difficulties have yet been found either in resolution or

in contrast, In principle, it is possible to transmit x-rays by a facsimile

process; the advantage gained by television with its higher frequencies and

proader bandwidth can be considered, in this instance, as the ability to

transmit many pictures rapidly, which is not necessary in dealing with

x-rays. There may be difficulties in using commeroial equipment in thioo0169
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‘application; it is this question that is currently under study (100).
In the future, 1t may be possible to use similar means to transmit

images of slides in colour for pathology studies. Here the principal

difficulty at present lies in keeping fidelity of colour and in being sure

that the transmitted image 1s a true reproduction of the original. In

time, this can be overcome; meanwhile, the ability to transmit x-rays

would be a considerable advantage,

Another way of using technology to lessen isolation is already in

use in the Mackenzie Delta: the nursing stations are in a radio net which

links them with the Inuvik hospital. This, of course, conld be extended,

and radio contact could be set up between the hospital at Inuvik and one

in Edmonton or elsewhere. ‘on a smaller scale, this has been done in the

rurel district around Albany, New York, end in other pleces (101). This

has proved a useful tool for post-graduate training, which, of course, is

an important matter in medicine. The benefits of the interchange of

information and experience possible with two-way radio communication have

proved so great that, in one instance at least, television has been used

(102), with a resulting increase in the amount of data that can be con-

sidered and discussed,

It would he interesting to investigate the value of such programs

further, The end result of exploiting these and similar possibilities

would be to provide improved medical service in the remote region of the

Mackenzie Delta and, probably, to do this with reduced running expenses;

both these are extremely desirable goals,

9. Coriclusion.

The various suszestions for further study that have arisen in the

course of this chapter will be summarized in the concluding chapter of this

report. Here we may look at them from a eeneral point of view, If we

do so, a general pattern anpesars. Time and time erain we have run into

the point that life in the region is expensive, in one way or another, 990170
because of the small number of people there. This agrees with the
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observation made earlier that the amenities of life we enjoy in more

densely populated regions are cheap - or even available at all ~ because

they can be produced, and used, in large quantities. Insofar as this.

problem can be solved in the Mackenzie Delta, the solution is clear: one

must try to pull the settlements of the region together in as many ways

as possible; one must also try to render the distribution of facilities

‘within the area as cheap and as simple as possible. |

There are, of course, various areas where specialized research is

needed; determining the possibilities of extending the growing season or

studying the difficulties to be encountered in an underground sewerage

system are but two examples. The broad problem, though, is to accept

the fact that the impetus of modern technology lies in taking advantage

of the economies of large-scale production wherever possible. The Mac-

kenzie Delta is a region where natural conditions force the dispersal of

the population; to ensure its economic development from a technological

point of view one must accept this dispersal and find ways of linking

the settlements together so that the advantages of centralization can

still be gained.

000171
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IV

So far we have discussed technology as it applies to living in the

settlements of the Mackenzie Delta. This is not the whole story; as we

have remarked earlier, a large part of the native population may spend

‘months at a time living in camps away from these settlements, Although

there is 4 decided trend toward living in the communities, any exploit~

ation. of the available renewable resources will continue to require, in

the foreseeable future, some living in these isolated camps. In this

chapter we shall very briefly discuss some possible ways in which tech-

nology might make such @ life less laborious and less isolated,

The type of life - fishing and trapping - led at these camps relies

on surface transportation. The problems involved here have already been

‘discussed extensively. All we need do/is remind the reader of the need,

both of some sort of year around transport to relieve the isolation of

these camps during freeze-up and break-up, and of a cheap, reliable form

of mechanized winter. transport.

_ Housing and heating are two other subjects we have already consid-

ered which can be applied equally well to individual living. Here we

might only add that the physical structure of the Delta is such that one

can get to almost every camp with a quite sizable boat if there were any

desire to bring materials for building purposes,

| Another subject of some interest is the provision of better water ard

sewage facilities at these camps. Water, as we have seen, is generally

available throughout the region. Sewage and waste disposal at an {solated

place are, naturally, far from the serious problem they are in the settle-

ments of the Delta. Nonetheless, we might note that there are many schemes

for individual sewage disposal systems which have been specifically

designed for a northern environment (103). Some of these might be of use

in making life at a camp more strictly comparable with that in a town.

Of more importance is the provision of electricity to one of thoo0172

isolated spots. Diesel or gasoline generators are, of course, available
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in small sizes, but they are comparatively expensive to run. Apart from

this there is, as we have mentioned, the intriguing possibility of using

direct conversion of heat to electricity. By nature this is an inefficient

process. The simplest devices - those operating on the thermo-electric

principle ~ typically achieve efficiencies of one to two per cent; more

sophisticated solid state devices (which produce power at a low voltage

and require considerable ancillary apparatus to be useful) may reach, at

present, 5% to 10%. The theoretical maximum efficiency obtainable is in

the vicinity of 30% (104), which 4s no better than the diesel generators

in the Delta communities, so this method is of little use there. But
an individual cabin is another matter. It must be heated;.2 device which

converts a small part of that heat to electricity would be a great boon.

Simple calculations show that, on the basis of a 5% efficient system, a

stove burning 24 gallons of oil a day could produce’ 200 watts of electric
. mechanical

power. This would not run ekestxrtzak equipment, but it would power an

electric light and a radio or short-range transmitter. These alone would

ease the isolation and laboriousness of the life, and a more detailed

investigation of the practicability of such a system would be interesting. |

The availability of such an independent supply of electricity would

be useful in developing another means of reducing the {solation of these

camps. This is the provision of some form of emergency communication.

At present, if an emergency arises at a camp, it may well be virtually

impossible to send out a@ message for help; it has been suggested (105)

that as people tend to live more in settlements they crow less familiar

with this side of living in isolation, and that this may be a contributing

factor to the decline of trapping and the resultant decline in the cash

economy of the Delta. Serious thought has been given to the problem of

providing emergency radio communication elsewhere (106) but without

conspicuous success,

A major problem is finding means of powering such emergency trans
000173

mitters. Conventionally, this is done with batteries. The major fault
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with batteries, of course, is that they cannot deliver much energy when

they are cold; the shelf life 1s also diminished in cold weather. In other

words, they are not suitable for providing emergency power in places that
Are unheated for long periods of time. Here a means for the direct

conversion of heat to electricity would seem of great utility, for it

would furnish & means of power that would only depend on getting the stove

' going, and would not deteriorate in cold weather.

A second problem that arises in such an emergency service is the

choice of frequency to use. Almost every frequency is subject, in the

arctic, to signal fading and periods of complete blackout (107). Here

the Mackenzie Delta would seem to have a considerable geographical advan- !

tage. With the mountains and hills around the delta, it should be feasible

to select a few sites which would allow line-of-sight communication with

the whole area and use frequencies in the VHF range. This should provide

minimal trouble with auroral disturbances,

In short, the most immediate ways in which technology could help

life in camps in this region - apart from transport - seem to be the

development of a cheap form of providing at least a small amount of

electricity and, working with this, of providing some form of emergency

communications, The above suggestions are obviously but one way of meeting

these ends; the basic problem remains an interesting requirement for
\

development.

000174
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In the last two chapters we have been concerned with the role of \

technology as an aid in providing the amenities of life. It can make |

at least an equal contribution in the exploitation of renewable resources;

in a long-term view this 4s probably of greater importance. As we shall

see, the situation in the Mackenzie Delta is such that one can give only

‘an outline of these possible technological contributions. This is still

worth doting oriefly and forms the subject of the present chapter,

There are three basic. renewable natural resources in the region:

forests, wildlife, and fish. They are discussed in detail elsewhere (108);

here we need only observe that, though the region has been known for its

furs for many years, the fishing and especially the forests are of a fairly

low grade in comparison with what is available in the south. Nonetheless,

from the point of view of the economy of the region, one cannot afford to

disregard any resource when there are 60 few, and it is necessary to study

how each can be developed. to the greatest extent possible.

The forests of the Mackenzie Delta are unpromising at first glance:

the trees are small, grow fairly slowly, and due to the large number of
Oo contain,

branches near the ground, have many knots. They grey however, the only

substantial stands of timber north of the Liard River; as such, they are

the nearest source of lumber not only for the Mackenzie Delta but also

for much of the western arctic. Professional opinion (109) is that many ~

of these trees, particularly around Ft. McPherson, are of commercial

value, particularly, as we have mentioned before, for building low-cost

housing. |

The forestry problems of the area have not been studied at more than
the most superficial level.. It 1s commonly said that trees grow so slowly

in this region that they cannot be considered a renewable resource, but

this does not seem true*, At an optimistic current usage rate, it seems

*Thus, the approximate times needed for a spruce to grow to " DBH 000175
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_ Sidiary to basic research. In this case, very little is known of the

determine the exact location of the tree line (112). Clearly, studies have

to be made first to ascertain the exact influence of the ground cover on
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(diameter at breast height) are: around Ottawa, 80 years; at the mouth of

the Peace River, 110 years; and at Ft. McPherson, 170 years (110).

that it would be quite easily possible to renew the trees harvested in the

region,.

The contribution of technology in this instance, as always, 1s sub-

factors influencing the growth of trees in the region. It is believed that

&® mossy cover inhibits the seeding of new trees (111), but the whole ques-

tion is closely bound up with the highly debatable matter of what factors

the growth of trees; then technology can help in providing the most fa-

vourable conditions. With due care, there seems no reason why the forests

of the upper Mackenzie Delta should not be used, and used with profit, for

years to come.

, trapping

The traditional means of exploiting the other resources are hunt¢ng

and fishing, These are, in ©& sense, complimentary occupations. As is

realized in the Soviet Union (113), 4t is necessary to combine such sea-

sonal occupations to provide suitable year~around employment to compete

with other wage-earning occupations, It would seem that the same practice

should be encouraged in the Mackenzie Delta,

Trapping, of course, has been a traditional occupation for the last

century; the most common fur-bearing animal is muskrat, with mink being

of secondary importance (114). Other animals - lynx, beaver, marten ~

occur, but are rare, In recent years, with increased opportunities for

wage employment, trapping has declined; nonetheless, it remains one of the

principal means by which money is brought into the Delta,

There are two ways by which technology can help in producing, and

maintaining, the maximum possible amount of income from trapping. First,
. 

. 

000176

it may be possible, by fairly simple means ~ building dams and the like «
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‘to increase the number of muskrat living in the area, This possibility

was susgested several years ago (115) but apparently has not been inves-

tigated further; indeed, oresent indications are that the muskrat popu-

lation is decreasing even in face of the lessening number of animals

trapped (116).

Second, efforts should be made to reduce the amount of labour assoce~

fated with trapping. One way 4s by providing better means of transport,

“as has already been discussed. In the present connection this would allow

aman to travel easier and farther in a day, and so to set more traps.whtte

tne Since muskrat causht in traps bring higher prices than those shot

after breakup, this would result in an increase in income from trapping.

The present. way of preparing pelts is quite primitive; they. are often

damaged or insufictently cleaned. It might be possible to devise ways of

{improving this work. This again would lead to higher quality skins and at

the same time Lessen the labour spent on trapping.

In this connection one should mention the tannery which is to be

puilt at Aklavik. This will primarily provide furs for local use, in

handicraft work, It will have clear value’ in improving the cash basis

of the local econony. :

| Finally, there are thefish. The fish of the rivers and lakes have

been suggested as a source of income for years; experiments - not very

successful ~ have been made in catching and processing whitefish for

export (117). |

Even more than with forests, the state of fish as a continuing
resource is poorly known. Little, if any, work has been done on the vital

question of how large a catch can be taken from either the fresh water

or from the ocean. |

The situation in the Mackenzie Delta seemS similar to that with the

great Russian rivers; there the importance of fisheries at the river deltas

is stressed, although it is realized that they cannot compete in vol yn?
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with southern regions (118). One way in which technology can help is in

modernizing methods of fishing; in the Mackenzie, as in Russia, these are y

still primitive. Another is in aiding to learn more of the detailed habits

of the fish and so improving catching efficiency. Sonar is widely used

in commercial fishing to locate schools of fish; another possibility is

the use of divers or manned submersible vessels to help in this study.

It seems that within a very few years it should be possible to

harvest fish scientifically as a continuing crovk. First, of course,

the amount that can be harvested without dépletion of the stocks must be

known, aS also must be the most efficient way of maintaining this stock.

Then technological aids may be developed to catch the desired number with |

a minimum of effort. The general approach may be seen in the case of tuna. |

Here it has been found that this species of fish tend to congregate over

underwater hills where there is a natural flow of nutrient. As the tuna

prow, they tend to move to a hill whose top is farther below the surface.

They can be kept in the vicinity by improving the flow of nutrient; there

are also grounds for expecting that within ten to twenty years it will be

possible to keep them in electronic pens. If this can be done, and means

can be devised for moving them from one pen to another, then we can hope

to have commercial fishing in much the same way as, on a far smaller scale,

trout sre now raised in fish hatcheries, |

It is, of course, open to question whether the Mackenzie Delta could |

support fisheries on the scale that such, presumably costly, equipment

would require to be commercially feasible. Nonetheless the point remains

clear: with detailed knowledge of the habits of the local fish, and by

meking use of techniques and avproaches developed elsewhere, it may

be possible, in the future, substantially to increase the income from

fishing. This may well be the furthest off in time of any of the methods

of exploiting resources we have mentioned, but it also may prove the

most profitable. 000178
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VI

Throughout this report we have noted subjects that might provide interesting

opportunities for further study. As a conclus3 jon, we shall list these in one

places Nost of them can he srouped under three general headingst studies where

sone technological research or development seems to be required$ studies of

matters where the technolorical problems seem fairly well understood but where

the economic feasibility is of interest (these, of course, may require a minor

amount of engineering exnerimentation to provide a sound groundwork for estimates);

and subjects where basic scientific research seems needed.

In the first catesory, a few points have come up where existing technological

»

research an? development scem inadequate:

1) Certain points about insulation materials are not clear. It would be

useful to Imowr the long term pronerties of local mosses as insulators. Similerly,

Imovledce of the long term resistance of such materials as expanded polymerized

plastics to moisture would be of value in the possible design of underground

utilidors. |

2). Tsmerience seems to be lacking on ways or constructingpaved roads on

. Silt and permafrost, as occurs ‘at Alc lavik, with the use oF a minimum of imported

materials. |

3) Develonment of a conpact reasonably efficient device to convert heat

- to electricity with a useful ‘amount of power genera sted would be valuable,

hy) Technological aids to the exnloitation of the renewable resources are

needed. This would inelude possible ways of jnereasing the muskrat population,

ways of encovraging the srowth a and sending of trees, and ways of increasing the

efficiency of catching fish,

5) The extent of the problems facing the use of waste heat to warm the

ground for acrieviltural purposes world be fully investicated.

6) Oversnow and year-around vehicles form a continuing and difficult
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subject for technological research.

Second, we have subjects where the emphasis is primerily on the economies

of the situation:

7) The vrecticability and usefulness of freezing plants, either passive

or using the eround 3s a heat sink, should be studied.

| 8) The benefits and disadvantares of the use of electric transmission

lines between some or all. of the settlements shovld be investigated nore fully.

9) The long term potentialities of a hydro-electric installation should be

studied.

10) The costs and probable effects of a network of roads or winter roads

within the region, as well as those of a road or winter road siving access to the

region from the south, should be considered in some detail.

Third, we have come across two main fields where basic research is needed:

11) Forestry. The mechanisms influencing the seeding of trees are not fully

understood. This, as we have seen, seems closely bound up with the question of

the detailed action of a moss cover on a forest.

12) Fish, Detailed knowledge of the extent of the stocks of fish, their rate

of revroduction, and their habits are essential to any sensible attemnt to exploit

them,

Finally, there are, as always, a few subjects which do not fit into the above

“scheme, but still. deserve further consideration:

13) It would be interesting to investigate the possibilities of the improved

communications facilities that will soon hecome available to improve medical

services,

1h) Ways should be found to encovrase the local marlet for fresh food; and

15) Means should be soucht to encourare local hovsing construction.
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VI ,

“Such a list isy of course, not complete, and the subjects mentioned

are of vastly differing importances _ Tt serves, however’, to indicate the

variety of problems and the degree of imagination required in the man who

has the spirit to help develop a region as fascinating and as forbidding as

the Canadian. Arctice
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Department Ministére erof Northern Affairs du Nord canadien et ee
CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentzionales

4,

ks

CHIEF, WELFARE DIVISION / Ottawa 4, Apria| 13, 19664

our file/ notre dossier 1009~3-16 7 W Wa
your file / votre dossier

_ M.D.R.P. - Preliminary Phase Reports

You will see from the attached memorandum dated April 6th from the Northern
Co-Ordination and Research Centre that we are asked to comment on the draft

reports of the four studies underteken last summer in connection with the

preliminary phase of the Mackenzie Delta Research Project. I have sent

three of these reports to Industrial and Engineering Divisions for comment

and I would like to have your comments on the fourth which is entitled

"Commnity Structure - Inuvik ~ Summer 1965" and is attached.

Would you please have this report read in your Division keeping in mind the

questions asked by Mr. Kerr, and let me have your comments if at all possible
by April 21st.

high
~ ‘Director
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“Department Ministére om i
/ ' of Northern Affairs du Nord caghffien et

canapA . and National Resources Deputy Minister des Ress#urces nationaies S¥us-ministre |

Ap . yw va

GLY (VG es.. | rf yf [ in Cc |
(Me ve ‘ 7a } .

“| yO" J

c iA “ / Ottawa L, Luria ¢ 6) 1966.
Me BOLGER , é our file/ notre dossierC

I
your file / votre dossier

TORTH BRN “APLINTSTR AT TON BRANCH
Vv

M.DR.P. ~- . Preliminary hase Revorts Ess
” , BET ToL Pe
Previous to the Research Planning Conference of February 28 ‘and : “= va i
Narch 1, preliminary draft copies ef reports for the four studies

undertaken last summer were sent ta you. Before final editing and

publication of these reports, it would be very helpful to us if we

could receive from the Branch any comments about them you wish to

make regarding particularly:

(a) The validity of quantitative or

qualitative data presented. }

(o) Areas of the reports needing explanatory |

expansion (within the limits of the data :

available).

(c) Any references to family or personal matters a ws

which you feel might be unfair or misleading, 4

TI shall be getting in touch with you shortly to arrange to discuss

further the ways in which our research can better assist northern

administration,

{

for Chief,

Northern Co-ordination and

Research Centre. i

dene

é

4
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MR. AJ. KERR Ottawa 4, April 13, 1966. :
NORTHERN CO-ORDINATION AND a

RESEARCH CENTRE | ee
' eS est mrt

: Cond Fa NI ==

i moh

APR13 .

Research Planning Conference - Va seanncatet i tneamnman!
February 28 and March 1

Thank you for your memorandum of April 6 and the accompanying copy of the
minutes of this meeting. I have no comments to offer other than to tell

you that those Branch officers who vere able to attend the conference

found it extremely useful. I am only sorry that because I had to chair

a week-long series of meetings commencing February 28 with the Commissioner
of the Yukon Territory and his Advisory Committee on Finance, I was unable
to spend very mich tine at your Research Planning Conference. I sincerely
hope that another time I will be able to take a greater part in the

discussions.

Ait ~~
C.H. Bolger,

C.M. Bolger/rd/a Assistant Director
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CHIEP, INDUSTRIAL DIVISION Orava hy April 13, 1966!

1009316 ae

HDR. — Preliminary Phase Reports

You will see from the attached copy of a memorandum dated April 6th from
Mr. Kerr of the Northern Co-Ordination and Kesearch Centre that he
like to have our comments on the draft reports of the four studies
taken last summer in connection with the preliminary phase of
Mackenzie Delta Research Project. We should have your comments on two of
these reports and your comments as well as those of the Chief Engineer on
a third report. All three reports are attached as follows:

1. Domestic Economy of the Native Peoples,
Mackenzie River Delta, NWT.
by Derek G. Smith

2e The Mackenzie Delta ~

Its Economic Base and Development
by John Wolforth

3- Technology and the Mackenzie River Delta
by Paul Fenimore Cooper, Jr.

5

Would you please arrange to have these reports read carefully in your Division
with Mr. Kerr's questions in mind and let me have your comments if at all
possible by April 2lst. I would ask that you give priority to the third
paper entitled “Technology and the Mackenzie River Delta” so that you could
pass it to Mr. Yates for comments by the Engineering Division which I would
like to have by April 2lst. I am sending a copy of this memorandum to
Mr. Yates so that he will be expecting to receive the paper from you.

é

C.M. Bolger/rd/a

cece Chief, Engineering Diviai on
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M.D.R.P. — Preliminary Phase Reports

Thank you for your memorandum of April 6 in which you said that before

final editing and publication of the four studies carried out last summer

you would like to have our comments particularly in respect of the three

items you listed.

I an asking the Divisions concerned to re-read the reports with your questions

in mind and I will hope to have their comments for you within a week or ten

days. I will write you again at that time.

fy
C.M. Bolger/rd/a Director
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H.D.R2.P. — Preliminary Phase Reports

You will see from the attached menorandum dated April 6th fron the Northern
Co-Ordination and Research Centre that we are asked to comment on the draft

reports of the four studies undertaken last summer in connection with the

preliminary phase of the Mackenzie Delta Research Project. I have sent

three of these reports to Industrial and Engineering Divisions for comment

and I would like to have your comments on the fourth which is entitled

“Community Structure ~- Inuvik - Sumer 1965" and is attached.

Would you please have this report read in your Division keeping in mind the .
questions asked by Mr. Kerr, and let me have your conments if at all possible

by April 2ist.

AP af er

C.M. Bolger /ra/a | Director
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RESEARCH DESIGN © MACKENZIE DELTA: RESEARCH PROJECT

the Project is planned in three stages:

STAGE I = EXPLORATORY

In Stage I. it was planned to probe into problem areas which previous:
research had indicated to be significant, and to explore where little

‘information '’was available. The specifics of the planning of this

phase are outlined in the paper "Mackenzie Delta Research Project =

Preliminary Phase." The four research reports, of which draft copies

have been provided, will represent the results.

STAGE II = PREPARATORY

In Stage IT it-is planned to usé the insights developed in Stage I
to identify more precisely and to explore “in depth the key areas

necessary to provide an understanding of the. social, psychological,

economic, and physical.‘situation in the Delta.

STAGE III = ANALYSIS AND APPLICATION

In Stage III it is planned to study government programs in the Delta,
with reference to the program goals (explicit and implicit), the
means employed (their adequacies and inadequacies), the definition of

new goals derived from a greater understanding of the Delta environment

and people, and the formulation of effective means of achieving them.

In greater detail, the studies listed below are plarined as the constituent
parts of Stage II - / a .

(1) & study of the motivations and perceptions of native people
in the rapidly changing socio-economic environment o e

Delta. ; :

This study will utilize the theoretical framework developed

by. Smith in his Stage I study. The approach which he

developed, and which is described in some detail in the draft

copy of this Preliminary Phase report, is very close to the

approach advocated by Hughes (in "Under Four Flags") as
showing most promise for providing an understanding which
would be useful in the development of administrative policy.

(2) & ‘study of sub-groups “among the native people of the Delta.

Mailhot suggests in her study of Inuvik that although a

certain "unity" developed in a stress situation which

polarized "native" versus "white" interests, there was.

considerable evidence of tension between sub-groups in the ~

local commnity. Clairmont and others have also noted this,

and it would appear that the chances for success in any

community development program would be greatly improved by

a foreknowledge of community sub-groups, and their intere

' relations,
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A study of culture-change problems in the Delta as they
are perceived by transient white residents.

The attitudes of transient southerners will continue to be

a very important element in the Delta environment, and will

continue to influence the process of change among native

people. In order to assess the limitations and possible

directions which change may take, a systematic knowledge

of transients! interests, attitudes and beliefs about the

local people is necessary. .

An expanded study of the Delta resources base

The start made with Wolforth's report, baged on his field

research of last summer, needs to be expanded to provide

more data and analysis of the resources of the area.

& division of labor with the Area Survey Officer of Industrial

Division can be arranged with mibual agreement. A possible.

arrangement might be that the area survey officer focus his

efforts on analysis of specific industrial projects, while

the N.C.R.C. researcher directs his efforts toward the

collection and analysis of more general background information.

Comparative data pertaining to the mental health of a group

will provide an index of the stress developed in a social=

change situation, and can indicate the social and psychological

_. cost or gain when péople must re-orientate themselves toward

new goals and means, The possibility of undertaking this

study depends on whether the services of a suitable research

scientist can be obtained.

K study to isolate and evaluate the social and physical
components significant Lor town-planning in the Delta.

This study will be an exploratory undertaking in which the

findings of other Delta research, either completed or in

progress, will be applied in the development of a town-

planning approach fitted to northern needs.
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SUGGESTED ‘PROBLEMS FOR RESEARCH IN ‘THE MACKENZIE DELTA

An invitation to submit suggestions was serit to each of the major
“organizations operating in the Delta. Their replies are listed in
full or in summary form belows

1. ‘The Northern Administration Branch

(a) Welfare Division . ot

(i) A study of attitudés of Indians, Eskimos’ and others
towards the Various incorie maintenance ‘programs with

particular ‘reference to the ‘aifferénces in attitudes

towards social assistance and other programs.

(ii) A’ study of the aspirations and economic prospects: of
School children in the Delta’from Grade 7 upward. How

do they see themselves fitting into the economic life

of northern Canada? Do they anticipate moving south

to larger centres of population and do they feel they

can cope with’ such a move?

(144) Basic ‘research to reveal.’ ‘essential’ characteristics of
delinquency and crime in the Delta, Characteristics”
should have ‘reference to the incidence of delinquency

and. crime over a twoeyear period bys

(a) age grows, . |
_(b) level” of academic achievement; . -

(c) employment or occupations.

(@) ethnic status
(e) _ type of offence;

i (fy previous convictions; —

(g) community of residences’ and
(h) previous imprisonment.

(by Educ ation Division

(i) To,examine how appropriate are existing school programs:
in the following detail:

(a) The consistency of the programs, aims and
‘objectives with socio-economic needs and aspirations.

: (b) The validity of the program content in | relation
. to its aims and objectives ..

“(c) The effectiveness of methods and instructional
materials»

(a4) The capacity for program expansion and reform.
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To investigate how much the Delta people value education
and what kind of attitudes they have towards schools.

Further to determine how parental attitudes and values

affect school performance «

To investigate how far present programs meet the ediicational
and vocational needs of girls and young women in ‘the Delta.

To investigate how southern Canadians adapt themselves

to northern living. '

To study the characteristics of teachers who succeed’ best
ain the northern setting and to’ establish criteria for
improved. selection of teachers.

To inquire into the valué of the community school concept

as applied in a Delta settings

(a) To conduct a survey to ascertain the specially
talented in music, drama and the fine arts among

_ the Delta people. -

To investigate how pupil residence programs: can be improved
so that

(a) optinum educational gains can be derived from a
, pupil's stay-in-residences —

(b) adequate provision can be made for age ‘and sex
differences

To ¢onduct ‘operational surveys to obtain factual information
on such topic areas as

(a) the educational background of adults 16 years of
age. and overy ne.

(b) home” and family life’ - ‘conditions of living, privacy,
patterns of spending,” <“including credit buying,

leisure time activities,

(c) community services for leisure time activities,

(4) incidence of alcholisn,
(e) problems of delinquency and crime prevention.

To study the role of the community teacher in ‘northern
settlements and to determine the kind of professional
training which will best prepare teachers for northern
services. .

To conduct a census of exceptional children and young

adults including the gifted, the handicapped, and the

delinquent, and to recommend appropriate educational
programs designed especially to serve their needs,

To inquire into patterns of success or failure of

individuals of different racial origins in the various

school and vocational education programs.
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(xii) To investigate the employment history of school
and vocational education graduates and drop-outs.

(xiii) To conduct a survey with the object of relating
employment prospects of the area to the educational

and training needs of the population.

(xiv) To investigate the impact of education on the population
' mobility of the Delta area.

(xv) To isolate and study factors which tend to promote
' adjustment of Delta native peoples to a wage economy.

(xvi) To develop tests to assist in evaluating the effectiveness:
of the curricula in the Delta area.

(xvii) To explore the need for a school calendar based on the
seasonal nature of northern activities.

(xviii) To make a comparative study of educational programs
for northern native peoples in Canada, U.S.SeRsy UeSshey

and Greenland,

(xix) To investigate a rationale of transportation systems
‘in the’ Delta having regard tothe economy, maximum

service from outside agencies, development of special

areas of industry, and problems of commmity resettlement o.

The Commissioner of the. Northwest Territories

(i) The changing aspirations of native people and the
factors related.

The Co-operative Union of, Canada
(i) It was. suggested that a special emphasis be placed ¢ on |

the problem of developing means to foster and encourage
' ‘self-sufficiency and. self-determination.

The Anglican, Bishop ‘of the Arctic

(i). The distinction between Indian and Eskimo culture and —
psychology.

(ii) ..An assessment of the influence of transient whites on
i native people.

The Roman Catholic Vicar Apostolic of the Mackenzie

(i) The distinction between Delta eskimos of eastern and
_ those of western origin. : .

Canadian Wildlife Service

(i) An assessment of the future role of wildlife in the
. Delta's economy.

(44) The motivation of Delta residents to better use
Wildlife resources.
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Ottawa 4, April 6, 1966 L / ( -
our file/notre dossier NR 2/ Tel , 3Y a

your file / votre dossier / /) )

I wish to express my personal thanks, as well as thanks on behalf

of Northern Co-ordination and Research Centre for your advice

and help at thé Research Planning Conference)ot February 28 and
March l, NS

For your information I am attaching a copy of the minutes, Any

'follow-up'' remarks or comments you may wish to make will be

received with gratitude.

Encl, -

for Chief

Northern Co-ordination

and Research Centre
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MACKENZIE DELTA RESEARCH PROJECT - PLANNING CONFERENCE

A meeting of university scientists, together with government scientists and

_ administrators, was held on ‘February 28 and March 1, 1966, in Room 1403: South,

““Gentennial Tower, Ottawa, to discuss reports of previous’fiéld work and “—e

proposals for future research in connection with the Mackenzie Delta Research,

PRESENT:

Mr.

. Dr.

Dr,

Mr.

Department of Northern Affairs and National Resources

-Department of Northern Affairs and National Resources

D. Bissett

-Department of Northern Affairs and National Resources

A.J. Kerr (Chairman)

Northern Co-ordination and Research Centre,

Department of Northern Affairs and National Resources

C. Aasen.

Faculty of Engineering

University of Waterloo

G. Angers

Industrial Division

R.A. Armstrong
Northern Health Services

Department of National Health and Welfare

A. Balikci .

Department of Anthropology

University of Montreal

Industrial Division

Department of Northern Affairs and National Resources

W. Bock

Education Division

C.M. Bolger

Assistant Director, Northern Administration Branch

Department of Northern Affairs and National Resources

N. Chance

Department of Sociology and Anthropology

McGill University

P.F, Cooper

Peabedy Museum

Salem, Massachusetts

J. Cox

Engineering Division
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Dr.

Dr.

Dr,

R. Dailey

Department of Anthropology

University of Toronto

D. Damas

National Museum of Canada

J.B. Ellis
Faculty of Engineering

University of Waterloo

D. Foote .

‘ Department of Geography

Dr.

Dr.

Mr.

McGill University

J.H. Gordon

Assistant Deputy Minister

Department of Northern Affairs and National Resources

R. Hill

Northern Co-ordination and Research Centre

Department of Northern Affairs and National Resources

C. Hobart

Department of Sociology and Anthropology

University of Alberta - Edmonton

J.J. Honigmann

Institute for Research in Social Science

University of North Carolina

c.T. Hyslop

Assistant Director, Northern Administration Branch

Department of Northern Affairs and National Resources

Diamond Jenness

F.J. Neville’

Welfare Division

Department of Northern Affairs and National Resources

G. Rancier

Department of Northern Affairs and National Resources

G. Richardson

Indian Affairs Branch

Department of Citizenship and Immigration

G.W. Rowley
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Secretary, Advisory Committee on Northern Development

Department of Northern Affairs and National Resources

rr)
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Mr. W.F. Shepherd

Welfare Division

‘Department of Northern Affairs and National Resources

-Dr. R. Slobodin

Department of Sociology and Anthropology

McMaster University

Dr. D. Smith

‘Peabody Museum

‘Harvard University ©

Mr. J. Wolforth

Department of Geography

University of British Columbia

Mr. W. Wright

Faculty of Engineering

University of Waterloo

Mr. G. F. Parsons (Secretary)
Northern Co- ordination and Research Centre
Department of Northern Affairs and National Resources

mam
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INTRODUCTORY REMARKS

1. Mr. A.J. Kerr explained that the provisional design of the

Mackenzie Delta Research Project called for research to be undertaken

in three stages over a period of three years. The first stage was completed

in 1965, when a research team of specialists in anthropology, economic

geography, and physics was recruited by the Northern Co-ordination and

- Research Centre and sent to the Delta to undertake preliminary studies as

a basis for further, more intensive research. The purpose of the conference

was to discuss the reports resulting from the first phase, to seek suggestions

.and recommendations for the future planning of the Project, and to examine

the best means for co-ordinating this research with research planned by

other organizations and individuals. .

2. _Mr. J.H. Gordon outlined the basic aims and objectives of

the Mackenzie Delta Research Project. Essentially, these were to provide

the Government with a better understanding of the needs and aspirations |

of the native peoples of the area and the opportunities open to them, and to

_determine the best means to involve them in identifying and solving their own

problems, and in managing their own affairs. The Department of Northern

‘Affairs and National Resources was seeking concrete recommendations

and proposals which could be put into effect, if only as pilot projects, in the

shortest possible time following the presentation of the research findings.

This was the first time that the Department had attempted

to gather together an interdisciplinary team of scientists to concentrate on

the problems of a single. geographic region.. The Mackenzie Delta area

had been chosen for special attention at this time because it was broadly

representative of environmental, social, and economic conditions in both

the Arctic and Sub+Arctic of Canada. He called on those present for suggestions

-as to the kinds of studies that might usefully be undertaken, and the agencies

that should be asked to participate.

DISCUSSION OF PRELIMINARY PHASE REPORTS.

3. Mr. Kerr noted that copies of reports based on preliminary

field work in the summer of 1965 had been distributed to participants

at the conference. He called on those who had performed field research to

discuss briefly their work, and invited the other participants to comment

and ask questions after each presentation.

(a) The Mackenzie Delta - Its Economic Base and Development -

by J. Wolforth

4, _Mr. J. Wolforth said that during approximately three months :
in the field, he had concentrated on gathering basic data with respect to

demographic change, wage employment, freight movements, exploitation

of renewable resources with special reference to trapping and fur trading,

and other related matters, There was need for further research on employment,

population.movements, natural resources, and the economic impact of policies

which have guided commercial, industrial, and governmental activities in the -

area, These and other recommendations had been included in his report.

ecco eel
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5. Dr. J.J. Honigmann observed that within a brief period
of field work, Mr. Wolforth had gathered a great deal of basic information

which should prove useful in planning future research.

6. Dr. D.. Foote agreed, and.said’the report raised some

interesting questions which should be answered. . It was necessary to

learn more precisely the nature and extent of the Delta's renewable

resources, and to determine the size of the human population which these

_ resources could support. The answers to such questions called for basic

biological research, and he asked if there were plans to incorporate

biological studies in the Mackenzie Delta Project.

7. -Mr. Kerr said biologists now stationed at Inuvik were

conducting. studies on muskrat productivity, but they were not actually

involved in the Project. He agreed that the advice of biologists from the

Canadian Wildlife Service and other agencies should be sought.

8.. - Mr. Gordon said that studies of the kind suggested by Dr.

Foote should be done-in connection with studies of the efficiency of

harvesting methods now employed. |

9. _ Dr. Hobart said there was a need for information about

the economic aspirations of the Delta people. This would provide a basis

for predicting the numbers of people who might participate in future ...

resource harvesting, and should be correlated with information on
_ available resources.

10. Mr. Kerr said that investigation of economic aspirations

had been incorporated in the existing research design.

11, Dr. Foote suggested that if other government agencies
were not in a position to assist in gathering the kinds of biological data

_needed, then the Northern Co-ordination and Research Centre should

consider engaging biologists to work on the Mackenzie Delta Project's

interdisciplinary team. The overall objective was to provide information

which would permit flexibility in decision-making. Therefore, it seemed

necessary to conduct investigations into biological, human biological, and

cultural processes, and to combine knowledge of these three processes

in such a way as to provide guidelines to the administration. .

12. Mr. Kerr agreed in principle, but indicated that there

were limitations to the scale on which the Mackenzie Delta Project

could be operated. He asked for suggestions as to how such research problems

might be approached, within the limits of the scale of operations.

. 13. Mr. D. Bissett thought that a wealth of data already existed

from past biological studies. These data were available from such agencies

as the Fisheries Research Board and the Canadian Wildlife Service. In

order to acquire and use this existing information, it was only necessary

to establish effective liaison with the relevant agencies.

-14, Dr. Foote suggested that the. Northern Co-ordination and

Research Centre might consider hiring someone > to compile existing

biological data.
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15. . Dr. Honigmann pointed out that geography and anthropology

were essentially synthesizing disciplines, and suggested that professionals

in these fields should be in a position to bring together biological and cultural

data, and to identify and interpret relationships between them in a manner

meaningful to administrators.

16. Dr. R.A. Armstrong suggested that modern data processing

methods could be usefully employed in correlating the kinds of data under

discussion. The Department of National Health and Welfare could provide

data on health conditions in the Mackenzie Delta, and they might be able

to process this information by computer. .

(b) Technology and the Mackenzie River Delta

by Dr. P.F. Cooper

17. Mr. Kerr explained that the objectives of Dr. Cooper's

preliminary research had been to identify some of the probable limitations

and directions of technological development, and to examine some of the

means by which technology might contribute to better resource utilization

and better living standards.

18, Dr. Cooper said that in the course of his research, he had

reached certain conclusions which ran parallel to points already made by

other conference participants. These included the pressing need to bring

together knowledge already available, and the need for more information

on how resources are exploited at present, how to exploit them more fully

in future, and what proportion of the population might be expected to benefit

from fuller exploitation. In considering ways to improve living standards,

it was important to bear in.mind that providing better technical facilities

to more people would mean concentrating the population in larger communities,

Such a development seemed to conflict with proposals for better harvesting

of renewable resources, which called for a dispersal of the population.

There seemed to be no easy solution to this dilemma, although it might be

possible to improve transportation to the resource areas, and to reduce

the cost of living in towns. .

19. Mr. Kerr said Dr. Cooper's study indicated that radical

technological developments could not be expected to change economic and living

standards in the foreseeable future. Life could be made easier for the native

peoples of the north by more effective use of local resources and/or further

subsidization.

20. Mr. Wolforth thought that future exploitation of oil and

natural gas resources offered about the only possibility for dramatic

change, and asked if Dr. Cooper had obtained any information about this.

21. Dr. Cooper said he did not think that the development of

oilfields would provide large-scale, continuing employment for the native

population.
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. 22. Mr. Gordon agreed, and thought that perhaps increased

Territorial revenues would constitute the. main advantage to the development

of any petroleum reserves in the area.

23. Mr. W. Bock said the extension of winter roads into the

Delta might reduce transportation costs. .

24, Dr. Cooper said he had been told by Mr. R.A. Hemstock

of the Imperial Oil Company that freight haulage by winter roads could

cost up to twenty times as much as barge‘transportation in summer,

because roughness imposed low speeds, reduced loads, and increased

maintenance.

25. Mr. Gordon suggested that increased use of winter roads

could reduce the need for maintaining large inventories in some areas.

26. Mr. R. Hill said that roads could have important social

benefits by increasing population mobility and reducing the isolation

between settlements.

27. .Mr. Hyslop said the Department of Northern Affairs and

National Resources had embarked on a long-term road building program

~which included plans for a road to Inuvik and other parts of the Delta

area. A continuing effort was being made to reduce the costs of electric

power, and a new Eskimo housing program was planned.

28. Dr. Cooper noted that in the past there had been relatively

little effort to adapt technological innovations to northern conditions.

Perhaps the time had come to look more closely at the special needs of

the north and to create a new technology more suitable to the area, It

seemed unwise to depend solely on research by private industry, since

the techniques which industry might be expected to develop would be directed

more towards large scale production for a mass market, than to meeting

the specialized needs of a small population in regions like the Mackenzie

Delta.

29. Mr. Gordon said there was a need for research into problems

of industrial employment. There was an assumption that the onus was entirely

on the native peoples to adapt, and that industry need not make any adjustments

to the needs and cultural attributes of the people. Some industries had shown

a willingness to experiment in making certain special provisions for Indian

and Eskimo employees, but there was danger of conflict with the labour unions.

A report from a research group might help to persuade industry of the need

to make further adjustments.

30. Dr. Honigmann said that he had observed certain informal

adaptations on the part of employers at Frobisher Bay. It was possible

that there had been more adaptation by industry than was immediately apparent.

31. Dr. Slobodin agreed, and thought there had been both conscious

and unconscious adjustments to. the work'attitudes and skills of local labour

forces in the north,

eooe ed
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32. Mr. G. Anders said research on questions of native~

employment had been conducted in several African countries, including

Rhodesia and Zambia, and that it might be useful to examine these

research findings.

(c) Domestic Economy of the Native Peoples, Mackenzie River Delta,
N.W.T. |

by D.G. Smith

+ 33. Mr. D.G. Smith explained that the central aim of his

‘study had been to analyse in a preliminary way the difference between |

economic expectation and economic realization among native people

in the region. His study indicated that, in spite of ethnic and other

differences, the people of the Delta constituted in many ways a single

community within a more or less distinctive environment. He had

found it useful to distinguish three broad categories of people: those

living on the land, those living in settlements but dependent. partly on the

land and partly on casual employment, and those living in settlements as

full-time wage earners. The second group appeared to be subject to the

-most economic frustration, while the third had come closest to bridging

the gap between economic expectation and realization. He suggested that

intensive study of group relations, attitudes, aspirations, and values |

was necessary to provide a "practical! understanding of the people. His |
preliminary work had, he thought, shown how an intensive study. should

be organized, — , . -

34, Dr. R. Dailey asked if excessive use of alcohol was an —
important factor in preventing the people from realizing their economic -

aspirations. If so, patterns of liquor consumption should be investigated,

35. Mr. Smith thought that drinking was a significant factor.

Some people appeared to spend a large proportion of their available cash

on liquor, not only for their own consumption but to "treat" their friends.

However, with so many inter-related aspects of social life in the Delta

requiring investigation, he wondered if it would be advisable to spend ©

a large proportion of the time available for field work on this specific

question. . .

36. Dr. Hobart thought there was a need for more information

on the symbolic significance of drinking behaviour, because this behavior was

closely connected with the ways in which individuals and groups identified
‘and defined themselves and their relations with others, both native and

white. Knowledge about these matters might provide guidelines for __

administrative action designed to reduce excessive drinking.

37. Dr. Honigmann said that research into questions of economic

frustration presented problems of methodology. Formal interviewing ~ .
seemed to be the best method for obtaining systematic results, but native

people were suspicious and felt threatened by interviews, and were .

reluctant to submit to them.

38. Mr. Smith agreed, and said that people had become evasive
when he asked them direct questions. However, during prolonged, informal

contact people frequently would comment about their attitudes and aspirations.

cece
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-39, . Dr. “Hobart suggested there were ways in which such data
could be gathered systematically. He cited current experiments with
thematic aperception tests, in which subjects are invited to participate ,
in.a''game", giving their interpretations of pictures which the interviewer . ~

showed to them. Again, it might be possible to bring groups together

to discuss a hypothetical question or problem. However, it was true

that the success of such methods.depended on the prior establishment

of rapport between investigator and subjects.

40, . Dr. N. Chance agreed that with the proper approach,

it-was possible to pose hypothetical questions to informants, without

approaching directly their-attitudes and beliefs, This technique permitted

them. to respond hypothetically, without appearing to expose themselves.

‘His own research group had had some success.along these lines during

field work with Indians in northern Quebec,

'

41, . Dr. Slobodin considered that extensive knowledge of. the -
people and their language was necessary before attempting to gather data

on their motivations and values. There was a temptation for anthropologists

to avoid learning native languages when working in an area like the

- Mackenzie Delta, where so many of the people spoke English. Asa result,

Ill.

investigators sometimes failed entirely to identify many important aspects

of social life. Time spent learning the language also served to establish

rapport with the people, since it gave them the opportunity to exercise

some measure of control in their relations with the anthropologist, who |

must assume the role of "subordinate" in t the learning process. —

42...°_. Dr. Chance said that without knowledge of the local

language it was far more difficult to study motivation than to study social
structure. For this reason, anthropologists often tended to ‘concentrate

-on structural studies.

DISCUSSION OF FUTURE RESEARCH PLANS

43. Mr. Kerr noted that a ‘number. of general suggestions for
further research had been made already, including suggestions on research
methodology. It was necessary now to discuss specific details of the research

. design for the Project, as tentatively outlined in a paper which had been -

distributed before the Conference. Stage II, to be undertaken in 1966,

would use the insights developed in Stage I to identify more precisely ‘and

to explore in depth certain key aspects. of the social, psychological, - “economic,
- and physical situation in the Delta. . In Stage III, existing government programs -

would be @xamined; "and suggéstions made'for their improvement and the

possible implementation of new programs, on the basis of research findings,

Specifically, the studies proposed in Stage II included the investigation of:

(a) motivation and perception of the native people;

(b) relations between sub-groups in the native population;

(c) mental health as index of stress ina social change situation |

(d) culture change problems as perceived by whites; |

(e) availability and use of local resources;

(£) problems of town planning.

coved
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In addition to the studies proposed in the research design for Stage:I],

a number of research suggestions had been received from government |

and non-government agencies operating in the Delta. These included -

requests from the Welfare and Education Divisions of the Northern

-Administration Branch.for research on delinquency and crime, attitudes

toward social assistance, the aspirations and economic prospects of

school children, attitudes toward education, teacher recruitment, anda

variety of related topics. Conference participants were invited to comment

on the plans for Stage IJ, and to offer suggestions on the best way to

_integrate these plans with the immediate research needs of the administrators

in the fields of welfare and education.

44, Dr. Balikci said the studies proposed.in Stage II were

fragmented and seemed to bear little relationship to one another. However,

most of the studies would involve consideration of ecological factors. He

suggested that a comprehensive ecological study could subsume and give
an overall perspective to research problems of narrower scope, and. thought

that such a study should be given first priority.

45. Dr. Chance suggested that while ecological factors were

important to consider, they were not sufficient in themselves to explain

social processes in a situation where native peoples were experiencing

a widening range of choice in their actions. In sucha situation, motivations

and self-perceptions became increasingly significant areas for study.

46. . Dr. Honigmann said that ecological factors were not being
ruled out, but could be taken into account in motivational studies.

47. Dr. Slobodin said some of the studies proposed for Stage II

would require lengthly periods of field work. Ideally, one year should -

be allowed for field work on the mental health study, and one year for

the study of motivation.

48. Mr. Kerr asked if it was necessary or advisable to undertake

the broader and more theoretically oriented studies planned for Stage Il,
before investigating the relatively specialized and narrowly defined

problems of immediate interest to the Welfare and Education Divisions.

49. Dr. Slobodin suggested that the answers to research

problems posed by the administration should come out of broader studies.

50. Dr. Honigmann noted that.the motivational study proposed

for Stage II raised "umbrella-type'' questions which subsumed the questions

formulated by the Welfare Division. However, it did not seem necessary

to pursue the broader problems first. To answer the Welfare Division's.

questions called for the examination of those questions specifically.

51, Dr. Chance said that he was in favour of undertaking basic
research first, but agreed that it was. not necessary. It was possible ©

from the start to focus either on 'pure' research problems or on "practical"

administrative problems. ,

2228
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In addition to the studies proposed in the research design for Stage II,

a number of research suggestions had been received from government

-and non-government agencies operating. in the Delta. These included

requests from the Welfare and Education: Divisions of the Northern

-Administration Branch for research on delinquency and crime, attitudes

toward social assistance, the aspirations and economic prospects of

school children, attitudes toward education, teacher recruitment, anda

variety of related topics. Conference participants were invited to comment

on the plans for Stage I, and to offer suggestions on the best way to

integrate these plans with the immediate research needs of the administrators

in the fields of welfare and education.

44, Dr. Balikci said the studies proposed in Stage Il were

fragmented and seemed to bear little relationship to one another. However,

. most of the studies would involve consideration of ecological factors. He

suggested that a comprehensive ecological study could subsume and give

an overall perspective to research problems of narrower scope, and thought

that such a study should be given first priority.

45, Dr. Chance suggested that while ecological factors were

important to consider, they were not sufficient in themselves to explain

social processes ina situation where native peoples were experiencing

a widening range of choice in their actions. In sucha situation, motivations

and self-perceptions became increasingly significant areas for study.

46, _ Dr. Honigmann said that ecological factors were not being
ruled out, but could be taken into account in motivational studies.

A? Dr. Slobodin said some of the studies proposed for Stage II

would require lengthly periods of field work. Ideally, one year should
be allowed for field work on the mental health study, and one year for

the study of motivation.

48. Mr. Kerr ssked if it was necessary or advisable to undertake

the broader and more theoretically oriented studies planned for Stage I,

before investigating the relatively specialized and narrowly defined

problems of immediate interest to the Welfare and Education Divisions.

49. Dr. Slobodin suggested that the answers to research

problems posed by the administration should come out of broader studies.

50. Dr. Honigmann noted that the motivational study proposed

for Stage Il raised 'umbrella-type" questions which subsumed the questions

formulated by the Welfare Division. However, it did not seem necessary

to pursue the broader problems first. To answer the Welfare Division's

questions called for the examination of those questions specifically.

51. Dr. Chance said that he was in favour of undertaking basic

research first, but agreed that it was not necessary. It was possible

from the start to focus either on 'pure’' research problems or on "practical!

administrative problems.
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52. Mr. Kerr noted that several references had been made

to the difficulty of undertaking motivational studies, and asked if it was

feasible to investigate such questions as the aspirations of school children,

within the time available.

53. Dr. Hobart did not think that a study of school children's

aspirations would be unduly difficult. It would be advisable to ask how

realistic were the aspirations of these children, and what were the

aspirations of the parents for them.

54, Dr. Honigmann said that the studies proposed by the

administration served to alert those planning research to the need to

include a wider range of age groups in the research design. Of the

studies suggested by Welfare Division, that concerned with delinquency

and crime seemed the easiest to handle.

55. Mr. F.J.. Neville said that the Welfare Division favoured

research which would show whether or not its existing programs met present

needs, and which would provide suggestions for the development of new

programs. The Division needed reliable information as soon as possible for

the solution of practical problems. A correction program was being

developed at the present time, geared to the rehabilitation of offenders,

To implement such a program, it was necessary to have information

about attitudes toward crime, attitudes toward rehabilitation, and related

matters. However, this was only one of the problem areas which concerned

the administration, and concern was not focused solely or even primarily

in the Mackenzie Delta. A system of priorities should be established for

conducting research, based on the relative degrees of urgency of the

various problems requiring investigation. In planning research, there

was a need for more liaison among the various units of the Department.

56. Mr. G. Rancier agreed that the administration needed

answers to its questions fairly soon. Decisions had to be made as to

the advisability of training natives for employment in the south, and

encouraging industry to establish in the north. The administration preferred

to operate on the basis of scientific information, but if could not wait

for years for that information. ,

57. Mr. C.M. Bolger said that administrators did not expect

the Mackenzie Delta.Research Project to provide pat answers to all the

questions they had presented. However, there was a need for the problems

defined by the research planners to be reconciled in some way with those

defined by the administrators.

58. Mr. Kerr agreed that a balance must be struck between

the demands of basic research and the need for answers which could

be applied relatively quickly. It seemed in order to study the specific

research problems of the administration within the framework of the

larger questions included in the present research design. He stressed

that the entire Delta Project was strongly oriented toward research

which could be applied administratively. It was proposed that Stage III

would involve the local people, ‘including members of the local

administration, working in teams to devise means by which the previous

research findings could be employed in the formulation of policy. He

invited suggestions on the best means for planning research which

would lead to the implementation of findings.

cee eed
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59. Dr. J.B. Ellis suggested involving administrators in

the actual research process, rather than inviting them to participate

in implementation after the research was completed. The former

approach would be more likely to encourage receptiveness to the

recommendations arising from research.

60. Mr. Wolforth noted that research was proposed at two

levels--the so-called "pure''t and "applied''. If the aim was to facilitate

immediate applications on a local scale, then it was best to involve

local field administrators, However, if long-term policy changes of

more than local significance were anticipated, then high-level

-administrators should be involved.

61, Dr. Honigmann thought that senior administrators

were more interested in co-operating with research workers.

62. Dr. Balikei agreed, and expressed the opinion that local
administrators were less likely to have an appreciation of the broad

problems which had to be faced in the north as a whole.

63. .Mr. Bock pointed out that the Department's operations

were being increasingly decentralized, and more local administrators

were becoming involved in the making of important decisions. Change

would come largely through recommendations made by local administrators,

and through demands of the local people as they became more aware

of the alternatives open to them. It was a. mistake to think that all

policy was initiated in Ottawa. .

64, Mr. Kerr thought that it was important to involve

the people who implement policies at the working level, in addition

to the native peoples who are affected by those policies. If the local

administrator were shown that the social scientist had a contribution

to make, he would be likely to co-operate.

65. Dr. Hobart considered that the problem of administrative
involvement, and of ensuring the ''feedback"' of information from

researcher to administrator, was essentially a problem for those

familiar with government organization. The feedback process could

not be left to work informally, but must be built into the research design.

. It might be useful to appoint a committee to give careful consideration

to general problems of collaboration between researchers and adminis-

trators. In this connection, a program of "action research" might

be considered. There were receptive people at both the policy level

and the local administrative level, and it seemed necessary to co-operate

with both groups. . .

66. Dr. Chance said that his own research group, in working

on a prolonged study of community development projects in Indian

communities, met periodically with an advisory board consisting of

government administrators. These meetings permitted a frank exchange

of views, and a full accounting of research findings and future research

plans. A similar arrangement might work in the Delta Project.
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67... Dr. Dailey suggested that researchers might provide

administrators with a series of interim progress. reports.

68. Dr. Foote said that it might be advisable to keep the

local native peoples informed about the objectives of research, and to

-make them aware of the need for accurate information. If the people.

could be made to understand and appreciate that research findings

might lead to the improvement of policies affecting them, ‘they would

be willing to co-operate with field investigators. Their confidence

and co-operation might be gained by regularly feeding information

to the opinion leaders in the Delta, and by employing native personnel

to gather basic. data.

69. Dr. Slobodin agreed in principle, but said that many
people might not understand the information given to them, and some

information might be resented. As the number of researchers increased

in the north, the problem of their reception by local people became

increasingly important. The question of feeding back research information

to native groups. was complicated, and required careful examination.

70. Mr. Kerr called for comments on the proposals for Stage

‘III of the research. It was.intended to form a team composed of researchers,

together with administrators in education, welfare, and related fields.

This group would co-operate in working. out experimental applications

of the research findings, and in making recommendations for policy

change. .

71. Dr. Honigmann said that the questions to be answered in

Stage III should be built into the design for Stage II. Furthermore,

it might be a mistake to separate Stages.I] and Ill. These phases over-

lapped and.ran parallel to one another. There was a need to collaborate
‘with administrators in-Stage Il as well as in Stage III. .

72. Dr. Dailey agreed that the two phases should be
combined in some way. It seemed necessary for questions of analysis and

application to be considered at both stages.

73. Mr. Kerr agreed in principle that some merging of the

two stages would be desirable. However, it was not clear how this could

be accomplished in practice,

74, -Mr. Kerr called on Messrs. C. Aasen and W. Wright to

discuss their proposal for the study of an approach to regional planning

_in the Delta. .

(Item. 6, Stage II, in paper describing the

research design) :

75,. Mr. Wright said it was Mr..Aasen's and his thesis

that, through the development of adequate predictive models, a consistent

program for regional planning could be achieved. The aim was to provide

guidelines for future research and to develop a conceptual framework

for planning, taking into account all possible environmental, physical,

economic, social, and social psychological variables which might

eocoe ll
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influence planning. Although Mr. Aasen and he were not ina pos sition

disciplines, they hoped to perform a synthesizing function with the
-help of the specialists in several disciplines who would constitute the

research team. Their first interest was in gathering data for their

theses for the Master's Degree, but they hoped that their research could

be integrated with the program for the Delta.

76. .Mr. Wright's presentation was discussed at length. In

the opinion of some participants, the proposal was considered too

ambitious and perhaps unmanageable in its present form. However,

a number agreed that with further refinement, and some scaling down

of the objectives, the proposed research might make a useful

contribution to knowledge of the Delta.

DISCUSSION OF THE CO-ORDINATION OF THE MACKENZIE DELTA

RESEARCH PROJECT WITH RESEARCH PLANNED BY OTHER

ORGANIZATIONS AND INDIVIDUALS.

77. Dr. Honigmann said that he was planning to undertake

a comparative study of Indians and Eskimos in Arctic and sub-Arctic

towns in Canada. He was interested in studying the responses that

people made to their social and economic opportunities, and the normal

and deviant culture patterns in northern towns. He proposed to consider

_ the town as-a socializing environment, and as a stimulus to new forms

of behaviour and to the making of new choices and decisions. He would
look for patterns of response among different groups with respect to

the use of alcohol, the opportunities for education and vocational

training, and other matters. The next step would be to formulate

-hypotheses which might be useful in explaining the responses observed.

The research was intended primarily to produce hypotheses, rather than

to test hypotheses. A graduate student was doing research along these

lines in Schefferville for a period of six. months, and several graduates
would be going to. Churchill in the summer of 1966. Dr. Honigmann

planned to go himself to Inuvik in the spring of 1967 for about seven

months. There he would compare his findings with the results of his

earlier work at Frobisher Bay, and probably would return later to

Frobisher Bay.

78. Mr. Kerr asked Dr. Honigmann to comment on the
possibilities for co-ordinating his. work with that of the Delta Project.

79. Dr. Honigmann said that he welcomed the opportunity

to co-ordinate his work with that of the Northern Co-ordination and

Research Centre, and to incorporate in his own research questions

which might be of practical significance to the Department. He

had no specific suggestions for liaison at this time, but planned to

do preliminary work in Ottawa, when he would be pleased to consult

with the Centre. However, he did not wish to duplicate the work of

other investigators,: and was prepared to consider studying some town

other than -Inuvik, or to otherwise change his plans as a result of

the conference discussions.
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80. Mr. Anders suggested that Dr. Honigmann might

consider studying Yellowknife.

81. Mr. Rancier agreed with this suggestion, adding that .

Dr. Honigmann's proposed study of Churchill also could be valuable

to the Department.

82. Dr. Armstrong expressed interest in Dr. Honigmann's

proposals, and invited him to visit the Department of National Health

and Welfare during the course of his work in Ottawa. That Department

was planning a variety of research projects in the north, including

the investigation of general health patterns, pneumonia among Eskimos,

epidemiology among Indians, and dietary studies. All these projects

should be co-ordinated in some way with Dr. Honigmann's research.

83. Mr. Kerr asked Dr. Balikci and Dr. Chance for

suggestions for the co-ordination of departmental research in the

Delta with social research being undertaken or planned at their
respective universities.

84, Dr. Balikei said that an important concern of the

Department of Anthropology at the University of Montreal was the

training of graduate students for northern research. Hopefully,

a PHD program would begin within two years, and students were

available at the present time to participate in the Delta Project.

85. Dr. Chance said that at McGill University, all

available anthropology students with interests in northern research

were participating in the current series of studies of Cree Indians

in northern Quebec, under his direction. However, by 1967

some. McGill students might be available to participate in research

sponsored by the Northern Co-ordination and Research Centre.

His students were taking courses in social theory related to problems

of development, and one course requirement was participation in an

ongoing program of applied research in this field. One objective of

the training program was to prepare social scientists for work in

government. His Cree studies, under ARDA sponsorship, were
directed at such problems as economic and geographic mobility, adjust-

‘ment to new kinds of employment, motivation and perception, and factors

which stimulated or inhibited political awareness and political involvement.

At the same time, ongoing community development programs were

being evaluated. These studies had a direct bearing on the kinds of issues

that were being explored in the Mackenzie Delta. He expressed interest

in co-operation and liaison with the Department of Northern Affairs and

-National Resources, and other government agencies.

86. Dr. Foote reported that he was embarking on a study

of whale hunting in Norway, and might do similar research on resource

exploitation in Labrador. Other studies in progress or planned by his

ccecsce lo
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group, included investigation of the fishing industry in West Greenland,

- and. resource harvesting in both coastal and inland areas of Alaska.

Hopefully, the data gathered would be relevant to economic patterns

in other northern areas.

87. .Mr. Rancier said the Education Division was sponsoring

or involved in.several ongoing studies, some of which were being under-

taken by graduate students in education. These included an historical

study of relations between church and state in Eskimo education,

and a study of art as a means of communication with school children

whose native language was not English, Other projects were focused

on programmed learning, standardization of intelligence tests, and
related problems.

88. .Mr. Anders said the Industrial Division was continuing

its series of area economic surveys, and would be paying particular

‘attention to the Mackenzie region. Studies were planned for the Delta,

and for the Fort Rae - Lac la Martre area. It was hoped that by 1967

or 1968, area economic surveys would have been completed in all

parts of the north, after which regional planning studies might be

undertaken.

. 89. Mr. Bissett said that his area survey in the summer

of 1966 would take in the Delta and adjacent territory, including Fort

McPherson and Arctic Red River.

90. Mr. W.F. Shepherd said the Welfare Division had no

research projects under way at the present time. However, there

were plans. to recruit an officer to educate natives in the use of alcohol,

and this person might undertake research somewhere in the Mackenzie

‘District.

91. Mr. G. Richardson said the Indian Affairs Branch had

no research plans.for the Delta. However, there was a possibility

‘that research might be undertaken among the Dogrib Indians in the

vicinity of Fort Rae.

. 92. Mr. Kerr invited general comments and suggestions
for the improvement of liaison and research co-ordination,

93. Dr.: Slobodin suggested that each univer sity scientist present
might providé a brief written statement of his future plans to the Northern

Co-ordination and Research Centre.

94, Mr. Wolforth expressed the fear that there might be
duplication of research effort in the Mackenzie Delta. One way to

avoid this might be the immediate preparation of a bibliography showing

work already completed in the area.

95. .Mr. Kerr said the NCRC was planning to engage an

experienced bibliographer to prepare a core bibliography which could

then be circulated to give agencies and individuals a chance to suggest

additions.

96. Dr. Honigmann said-there had always been. informal

liaison among professionals engaged in northern research. However,

there was a need for systematic distribution of research information

from a central point, and perhaps the NCRC was in the best position

to do this by the periodic publication of a mimeographed newsletter.

oe ee 14

000211



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l’'accés a l'information

- 14 -

97. Dr. Hobart agreed with the need for a newsletter

summarizing research recently completed, under way, and planned.

This would bea valuable co-ordinating tool, particularly if it

were published in the spring, prior to the period of summer field

work. The N.C.R.C. could undertake publication as part of its

co-ordination function. Any newsletter should be concerned

with research throughout the Canadian north, and not confined to

material pertaining to the Mackenzie Delta.

98. © Mr. Wolforth suggested that information and news

of the Mackenzie Delta Project might be gathered and distributed by the

staff of the Inuvik Research Laboratory.

99. Mr. Kerr said that there would be administrative

problems:-in publishing a newsletter, among them the problem of

staff shortage in the N.C.R.C. He asked if it might be possible

to use some existing publication to circulate information on northern

research.

100. Dr. Hobart said that it might be possible to include

a newsletter in the Canadian Journal of Economics:and Political Science.

However, this would mean limiting coverage to the human sciences.

101. Dr. Balikci considered that a newsletter was vitally

important, and should be published twice each year. The National

Museum produced a newsletter in simple form which had been very

useful, and might serve as a model.

102, Dr. Dailey said that a permanent committee might be

set up to diréct publication of the newsletter, and to advise generally

on matters of research co-ordination.

103. Mr. Kerr suggested that those individuals and agencies

who were interested in a newsletter might be asked to submit information

for publication in a simplified, standard form, which then could be

reproduced in Ottawa with a minimum of effort. There was no question

that a newsletter would be valuable, but a number of administrative

factors would have to be considered before the N.C,.R.C. could

make any commitment.

FINAL ASSESSMENT AND DISCUSSION OF POSSIBILITIES FOR
A FUTURE MEETING

104, Dr. Honigmann said that he had found the conference

most helpful and informative, and suggested that another meeting

-might be held in future as a means to ensure further co-ordination

of research,

105.. Dr. Chance expressed satisfaction with the conference.

wee e L5
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106. Dr. Balikci suggested that such meetings be held

at least once and preferably twice each year.

107. Dr. Slobodin suggested that November might be

a better time of year for the next conference, since it would provide

more time for planning research projects to be undertaken the

following summer.

108. Mr. Kerr said that it would be administratively difficult

to arrange meetings twice a year, and that a conference in November

or even December would not permit time for researchers to submit

reports of their field work during the previous summer.

109. Dr. Hobart thought that a meeting could be useful
even if reports had not been submitted previously.

110. Dr. Dailey suggested that field workers might present

a one or two-page summary of their findings in time for an autumn

meeting.

lll. Dr. Ellis suggested that in future meetings, the

participants be divided in small groups to discuss specifically

defined problems, after which each group could report to the conference )

as a whole.

112. Mr. Kerr noted that there seemed to be general

agreement on the need for another meeting. However, it was not

possible at this point to decide on the most feasible time. The

opinions on timing would have to be assessed in the light of the

administrative problems involved, and other factors. He thanked

the participants for their many valuable suggestions for improving

the co-ordination of research, and for developing the research

design of the Mackenzie Delta Project. These suggestions would be

considered carefully, and incorporated in the research plan where

this seemed desirable and feasible.

March, 1966

Department of Northern Affairs G.F. Parsons

and National Resources Recording Secretary.
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Department Ministére

of Northern Affairs du Nord canadien et

| CANADA and National Resources Deputy Minister des Ressources nationales Sous-ministre

| (ee ‘pa
Lot ,

C.T. HYSLOP, Ottawa , April 6, 1966. ,

NORTHERN ADMIN. BRANCH our file/ Btedossier 2 /T=1 > 3 / 6
your file / votre dossier q

I wish to express my personal thanks, as well as thanks on

behalf of Northern Co-ordination and Research Centre for your

advice and help at the Research Planning Conference of February

28 and March 1, :

For your information I am attaching a copy of the mimtes. Any

"follow-up" remarks or comments you may wish to make will be

received with gratitude.

Awd. Ke

for - Chief,

Northern Co-ordination and

Research Centre.

Enclosure

000214



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l’accés 4 linformation

MACKENZIE DELTA RESEARCH PROJECT - PLANNING CONFERENCE

A meeting of university scientists, together with government scientists and

administrators, was held on February 28 and March 1, 1966, in Room 1403 South,

Centennial Tower, Ottawa, to discuss reports of previous field work and .

proposals for future research in connection with the Mackenzie Delta Research.

PRESENT:

Mr. A.J, Kerr (Chairman)

Northern Co-ordination and Research Centre,

Department of Northern Affairs and National Resources

Mr. C. Aasen.

Faculty of Engineering

University of Waterloo

Mr. G. Angers

Industrial Division

-Department of Northern Affairs and National Resources

Dr. R.A. Armstrong
Northern Health Services

Department of National Health and Welfare

Dr, A. Balikci
Department of Anthropology

University of Montreal

Mr. D. Bissett

Industrial Division

Department of Northern Affairs and National Resources

Mr. W. Bock
Education Division

-Department of Northern Affairs and Natiorial Resources

Mr. C.M. Bolger

Assistant Director, Northern Administration Branch

Department of Northern Affairs and National Resources

Dr. N. Chance

Department of Sociology and Anthropology

McGill University

Dr. P.F. Cooper

Peabody Museum

Salem, Massachusetts

Mr. J. Cox

Engineering Division

Department of Northern Affairs and National Resources
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R.. Dailey

- Department of Anthropology
University of Toronto

D.. Damas

-National Museum of Canada

J.B. Ellis
Faculty of Engineering
University of Waterloo

D. Foote

_: Department of Geography

Dr.

McGill University

J.H. Gordon

Assistant Deputy Minister

Department of Northern Affairs and. National Resources

R.. Hill

Northern Co-ordination and Research Centre

Department of Northern Affairs and National Resources

C. Hobart

Department of Sociology and Anthropology

' University of Alberta - Edmonton

-Dr. J.J. Honigmann

.Institute for Research in Social Science.

Univer sity of North Carolina

C.T.. Hyslop

. Assistant Director, Northern Administration Branch
Department of Northern Affairs and National Resources

, Diamond.Jenness

-F.J. Neville

Welfare Division

Mr.

Department of Northern Affairs and. National Resources

G. Rancier a,

Department of Northern Affairs and National Resources

G. Richardson
Indian: Affairs: Branch

Department of Citizenship and Immigration

“G.W. Rowley

Secretary, Advisory Committee on-Northern: Development

Department of Northern Affairs and National Resources
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W.F. Shepherd

Welfare. Division

Department of Northern Affairs and National Resources

R. Slobodin

Department of Sociology and Anthropology

McMaster University

, D.. Smith

‘Peabody Museum

‘Harvard University

J. Wolforth

Department of Geography

University of British Columbia

W. Wright

Faculty of Engineering ©

University of Waterloo

G.F. Parsons - ’ (Secretary)
Northern. Co-ordination and Research Centre

Department of Northern Affairs and National Resources
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INTRODUCTORY REMARKS

1. Mr. A.J. Kerr explained that the provisional design of the

Mackenzie Delta Research Project called for research to be undertaken

in three stages over a period of three years. The first stage was completed

in 1965, when a research team of specialists in anthropology, economic

geography, and physics was recruited by the Northern Co-ordination and

Research Centre.and sent to the Delta to undertake preliminary studies as

a basis for further, more intensive research. The purpose of the conference

was to discuss the reports resulting from the first phase, to seek suggestions

-and recommendations for the future planning of the Project, and to examine

the best means for co-ordinating this research with research planned by

- other organizations and individuals.

2. Mr. J.H. Gordon outlined the basic aims and objectives of

the Mackenzie Delta Research Project. Essentially, these were to provide

the Government with a better understanding of the needs and aspirations
of the native peoples of the area and the opportunities open to them, and to

determine the best means to involve them in identifying and solving their own
problems, and in managing their own affairs. The Department of Northern

Affairs and National Resources was seeking concrete recommendations

and proposals which could be put into effect, if only as pilot projects, in the

shortest possible time following the presentation of the research findings.

This was the first time that the Department had attempted

to gather together an interdisciplinary team cf scientists to concentrate on

the problems of a single geographic region.. The Mackenzie Delta area

had been chosen for special attention at this time because it was broadly

representative of environmental, social, and economic conditions in both

the Arctic and Sub#Arctic of Canada. He called on those present for suggestions

-as to the kinds of studies that might usefully be undertaken, and the agencies
that should be asked to participate.

3. Mr. Kerr noted that copies of reports based on preliminary

field work in the summer of 1965 had been distributed to participants

at the conference. He-called on those who had performed field research to

discuss briefly their work, and invited the other participants to comment

and ask questions after each presentation.

(a) The Mackenzie Delta - Its: Economic Base and Development -

by J. Wolforth

4, - Mr. J. Wolforth said that during approximately three months

in the field, he had concentrated on gathering basic data with respect to

demographic change, wage employment, freight movements, exploitation

of renewable resources with special reference to trapping and fur trading,

and other related matters, There was need for further research on employment,

population movements, natural resources, and the economic impact of policies

which have guided commercial, industrial, and governmental activities in the

area. These and other recommendations had been included in his report.

weed
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5. Dre J.J. Honigmann observed that within a brief period

of field work, Mr. Wolforth had gathered a great deal of basic information

which should prove useful in planning future research.

6. Dr. D. Foote agreed, and said’the report raised some

interesting questions which should be answered. It was necessary to

learn. more precisely the nature and extent of the Delta's renewable ~
resources, and to determine the size of the human population which these
resources could support. The answers to such questions called for basic

biological research, and he asked if there were plans to incorporate

biological studies in the Mackenzie Delta Project.

7. Mr. Kerr said biologists now stationed at Inuvik were

conducting studies on muskrat productivity, but they were not actually
involved in the Project. He agreed that the advice of biologists from the

Canadian Wildlife Service and other agencies should be sought.

8. - Mr. Gordon said that studies of the kind suggested by Dr.
Foote should be done in connection with studies of the efficiency of

-harvesting methods now employed.

9. . Dr. Hobart said there was a need for information about

_ the economic aspirations of the Delta people. This would provide a basis

for predicting the numbers of people who: might participate in future ..
‘resource harvesting, and should be correlated with information on

. available resources.

10... Mr. Kerr said that investigation of economic aspirations
had been incorporated in the existing research design.

ll, Dr. Foote suggested that if other government agencies

were not in a position to assist in gathering the kinds of biological data

_needed, then the Northern Co-ordination and Research Centre should

consider engaging. biologists to work on the Mackenzie Delta Project's
interdisciplinary team. The overall objective was to provide information

which would permit flexibility in decision-making. Therefore, it seemed

necessary to conduct investigations into biological, human biological, and

cultural processes, and to combine knowledge of these three processes

in sucha way as to provide guidelines to the administration.

12, Mr. Kerr agreed in principle, but indicated that there

were limitations to the scale on which the Mackenzie Delta Project

could be operated. He asked for suggestions as to how such research problems

.might be approached, within the limits of the scale of operations.

13, Mr. D. Bissett thought that a wealth of data already existed

from past biological studies. These data were available from such agencies

as the Fisheries Research Board and the Canadian Wildlife Service. In

order to acquire and use this existing information, it was only necessary

to establish effective liaison with the relevant agencies.

14, ‘Dr. Foote ‘suggested that the Northern Co-ordination and
Research Centre might consider hiring someone to compile existing

biological data,

are)
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15. Dr. Honigmann pointed out that geography and anthropology

were essentially synthesizing disciplines, and suggested that professionals

in these fields should be in a position to bring together biological and cultural

data, and to identify and interpret relationships between them in a manner

meaningful to administrators. :

16, Dr. R.A. Armstrong suggested that modern data processing

methods could be usefully employed in correlating the kinds of data under

discussion. The Department of National Health and Welfare could provide

data on health conditions in the Mackenzie Delta, and they might be able

to process this information by computer.

(b) Technology and the Mackenzie River Delta

by Dr. P.F. Cooper

17. Mr. Kerr explained that the objectives of Dr. Cooper's

preliminary research had been to identify some of the probable limitations

and directions of technological development, and to examine some of the

means by which technology might contribute to better resource utilization

and better living standards. ,

18, Dr. Cooper said that in the course of his research, he had

reached certain conclusions which ran parallel to points already made by

other conference participants. These included the pressing need to bring

together knowledge already available, and the need for more information

on how resources are exploited at present, how to exploit them more fully

in future, and what proportion of the population might be expected to benefit

from fuller exploitation. In considering ways to improve living standards,

it was important to bear in mind that providing better technical facilities

to more people would mean concentrating the population in larger communities,

Such a development seemed to conflict with proposals for better harvesting

of renewable resources, which called for a dispersal of the population.

There seemed to be no easy solution to this dilemma, although it might be

possible to improve transportation to the resource areas, and to reduce

the cost of living in towns.

19, Mr. Kerr said Dr. Cooper's study indicated that radical

technological developments could not be expected to change economic and living

standards in the foreseeable future. Life could be made easier for the native

peoples of the north by more effective use of local resources and/or further

subsidization.

20. Mr. Wolforth thought that future exploitation of oil and

natural gas resources offered about the only possibility for dramatic

change, and asked if Dr. Cooper had obtained any information about this.

21. Dr. Cooper said he did not think that the development of

oilfields would provide large-scale, continuing employment for the native

population.
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. 22. Mr. Gordon agreed, and thought that perhaps increased

Territorial revenues would constitute the main advantage to the development

of any petroleum reserves in the area,

23. Mr. W. Bock said the extension of winter roads into the

Delta might reduce transportation costs.

24, Dr. Cooper said he had been told by Mr. R.A. Hemstock

of the Imperial Oil Company that freight haulage by winter roads could

cost up to twenty times as much as barge transportation in summer,

because roughness imposed low speeds, reduced loads, and increased
maintenance.

25. Mr. Gordon suggested that increased use of winter roads

could reduce the need for maintaining large inventories in some areas.

26. Mr. R. Hill said that roads could have important social

benefits by increasing population mobility and reducing the isolation

between settlements.

27. .Mr. Hyslop said the Department of Northern Affairs and

National Resources had embarked on a long-term road building program -

which included plans for a road to Inuvik and other parts of the Delta

area. A continuing effort was being made to reduce the costs of electric

power, anda new Eskimo housing program was planned.

28. Dr. Cooper noted that in the past there had been relatively

little effort to adapt technological innovations to northern conditions.

Perhaps the time had come to look more closely at the special needs of

the north and to create a new technology more suitable to the area. It

seemed unwise to depend solely on research by private industry, since

the techniques which industry might be expected to develop would be directed

more towards large scale production for a mass: market, than to meeting

the specialized needs of a small population in regions like the Mackenzie

Delta.

29. Mr, Gordon said there was a need for research into problems

of industrial employment. There was an assumption that the onus was entirely

on the native peoples to adapt, and that industry need not make any adjustments

to the needs and cultural attributes of the people. Some industries had shown

a willingness to experiment in. making certain special provisions for Indian

and Eskimo employees, but there was danger of conflict with the labour unions.

A report from a research group might help to persuade industry of the need

to make further adjustments.

30. Dr. Honigmann said that he had observed certain informal

adaptations on the part of employers at Frobisher Bay. It was possible

that there had been more adaptation by industry than was immediately apparent.

31. Dr. Slobodin agreed, and thought there had been both conscious

and unconscious adjustments to the work’attitudes and skills of local labour

forces in the north,
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32. Mr. G. Anders said research on questions of native’

employment had been conducted in several African countries, including

Rhodesia and Zambia, and that it might be useful to examine these

research findings.

(c). Domestic Economy of the Native Peoples, Mackenzie River Delta,
N.W.T,

by D.G. Smith

33, Mr. D.G. Smith explained that the central aim of his

study had been to analyse in a preliminary way the difference between -

‘economic expectation and economic realization among native people

in the region... His study indicated that, in spite of ethnic and other

differences, the people of the Delta constituted in many ways a single .
community within a more or less distinctive environment, He had

found it useful to distinguish three broad categories of people: those

living on the land, those living in settlements but dependent partly on the |

land and partly on casual employment, and those living in settlements as

_ fulletime wage earners. The second group appeared to be subject to the

“most economic frustration, while the third had come closest to bridging
_the gap between economic expectation and realization. He suggested that

intensive study of group relations, attitudes, aspirations, and values

was necessary to provide a ''practical'' understanding of the people. His

preliminary work had, he thought, shown how an intensive study should
be organized, oo, “

34, Dr. R. Dailey asked if excessive use of alcohol was an

important factor in preventing the people from realizing their economic

aspirations, If so, patterns of liquor consumption should be investigated,

35. Mr. Smith thought that drinking was a significant factor.

Some people appeared to spend a large proportion of their available cash

on liquor, not only for their own consumption but to "treat" their friends,

However, with so many inter-related aspects of social life in the Delta ©

requiring investigation, he wondered if it would be advisable to spend

a large proportion of the time available for field work on this specific

question,

36, Dr. Hobart thought there was a need for more information

on the symbolic significance of drinking behaviour, because this behavior was

closely connected with the ways in which individuals and groups identified

and defined themselves and their relations with others, both native and |

white, Knowledge about these matters might provide guidelines for |

administrative action designed to reduce excessive drinking.

37. Dr. Honigmann said that research into questions of economic

frustration presented problems of methodology. Formal interviewing

seemed to be the best method for obtaining systematic results, but native

people were suspicious and felt threatened by interviews, and were

reluctant to submit to them,

38. .. Mr. Smith agreed, and said that people had become evasive

when he asked them direct questions. However, during prolonged, informal

contact people frequently would comment about their attitudes and aspirations,

eee b
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39, Dr. Hobart suggested there were ways in which such data

could be gathered systematically. He cited current experiments with ©

thematic aperception tests, in which subjects are invited to participate _
in a ''game",. giving their interpretations of pictures. which the interviewer _

showed to them. . Again, it might be. possible to bring groups together

to discuss a hypothetical question or problem, However, it was true

that the success of such methods depended on the prior establishment’
of rapport between investigator and subjects.

40, . Dr. N. Chance agreed that with the proper approach,

it was possible to pose hypothetical questions to informants, without

approaching directly their-attitudes and beliefs. This technique permitted

them.to respond hypothetically, without appearing to expose themselves.

. His own research group had had some success along these lines during

field work with Indians in northern Quebec. ,

2

41, . Dr. Slobodin considered that extensive knowledge of the

people and their language was necessary before attempting to gather data

on their motivations and values. There was a temptation for anthropologists

to avoid learning native languages when working in an area like the

Mackenzie Delta, where so-many of the people spoke English. As a result,

investigators sometimes failed entirely to identify many important aspects :

of social life. Time spent learning the language also served to establish

rapport with the people, since it gave them the opportunity to exercise

some measure of control in their relations with the anthropologist, who

must assume the role of ''subordinate" in the learning process.

42.. _. Dr. Chance said'that without knowledge of the local

language it was far more difficult to study motivation than to study social

structure. For this reason, anthropologists often tended to concentrate

on structural studies.

DISCUSSION OF FUTURE RESEARCH PLANS

43, Mr. Kerr noted that a number of general suggestions for.
further research had been made already, including suggestions on research -

methodology. It was necessary now to discuss specific details of the research

'. design for the Project, as tentatively outlined in a paper which had been

distributed before the Conference. Stage II, to be undertaken in 1966,

would use the insights developed in Stage I to identify more precisely and

to explore in depth certain key aspects of the social, psychological, economic,

- and physical situation in the Delta. In Stage III, existing government programs

would be €Xamined;~and suggéstions made fof their improvement and the

possible implementation of new programs, on the basis of research findings.

Specifically, the studies proposed in Stage II included the investigation of:

(a) motivation and perception of the native people;

_ (b) relations between sub-groups in the native population;

(c) mental health as. index of stress in a social change situation .

(d) culture change problems as perceived by whites; |

(e) availability and use of local resources; :

(f) problems of town planning.
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000223



=~]

In addition to the studies proposed in the research design for Stage: Il,

a number of research suggestions had been received from government

and non-government agencies operating in the Delta. These included

requests from the Welfare and Education.Divisions of the Northern

-Administration Branch for research on delinquency and crime, attitudes .
toward social assistance, the aspirations and economic prospects of .
school children, attitudes toward education, teacher recruitment, anda
variety of related topics. Conference participants were invited to comment

on the plans for Stage II, and to offer suggestions on the best way to

integrate these plans. with the immediate research needs of the administrators

-in the fields of welfare and education.

44, Dr. Balikci said the studies proposed in Stage II were

fragmented and seemed to bear little relationship to one another. However,

. most of the studies would involve consideration of ecological factors. He

suggested that a comprehensive ecological study could subsume and give

an overall perspective to research problems of narrower scope, and thought

that such a study should be given first priority.

45. Dr. Chance suggested that while ecological factors-were

important to consider, they were not sufficient in themselves to explain

social processes ina situation where native peoples were experiencing

a widening range of choice in their actions. In such a situation,. motivations

and self-perceptions became increasingly significant areas for study.

46. Dr. Honigmann said that ecological factors were not being
ruled out, but could be taken into account in motivational studies.

47. Dr. Slobodin said some of the studies proposed for Stage II

would require lengthly periods of field work. Ideally, one year should

be allowed for field work on the mental health study, and one year for

the study of motivation.

48, Mr. Kerr asked if it was necessary or advisable to undertake

the broader and more theoretically oriented studies planned for Stage II,

before investigating the relatively specialized and narrowly defined

problems of immediate interest to the Welfare and Education Divisions, |

49, Dr. Slobodin suggested that the answers to research

problems posed by the administration should.come out of broader studies.

50. Dr.. Honigmann noted that the motivational study proposed

for Stage:II raised 'umbrella-type'' questions which subsumed the questions
formulated by the Welfare Division. However, it did not seem necessary

to pursue the broader problems first. To answer the Welfare Division's

- questions called for the examination of those questions specifically.

51. . Dr. Chance. said that he was in favour of undertaking basic

research first, but agreed that it was not necessary.- It was possible ©

from the start to focus either on 'pure'' research problems or on "practical"

administrative problems.
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In addition to the studies proposed in the research design for Stage II, |

a number of research suggestions had been received from government |

-and non-government agencies operating in the Delta. These included

requests from the Welfare and Education: Divisions of the Northern

-Administration Branch for research on delinquency and crime, attitudes

toward social assistance, the aspirations and economic prospects of

school children, attitudes toward education, teacher recruitment, anda

variety of related topics. Conference participants were invited to comment

on the plans for Stage II, and to offer suggestions on the best way to

integrate these plans with the immediate research needs of the administrators

in the fields of welfare and education.

44, Dr. Balikei said the studies proposed in Stage Il were

fragmented and seemed to bear little relationship to one another. However,

most of the studies would involve consideration of ecological factors. He

suggested that a comprehensive ecological study could subsume and give

an overall perspective to research problems of narrower scope, and thought

that such a study should be given first priority.

45. Dr. Chance suggested that while ecological factors were

important to consider, they were not sufficient in themselves to explain

social processes in a. situation where native peoples were experiencing

a widening range of choice in their actions. In sucha situation, motivations

and self-perceptions became increasingly significant areas for study.

46, _ Dr... Honigmann said that ecological factors were not being
ruled out, but could be taken into account in motivational studies.

47. Dr. Slobodin said some of the studies proposed for Stage II

would require lengthly periods of field work. Ideally, one year should

be allowed for field work on the mental health study, and one year for

the study of motivation.

48. Mr. Kerr asked if it was necessary or advisable to undertake

the broader and more theoretically oriented studies planned for Stage II,
before investigating the relatively specialized and narrowly defined

problems of immediate interest to the Welfare and Education Divisions.

49. Dr. Slobodin suggested that the answers to research

problems posed by the administration should come out of broader studies.

50. Dr. Honigmann noted that the motivational study proposed

for Stage Il raised 'umbrella-type" questions which subsumed the questions

formulated by the Welfare Division. However, it did not seem necessary

to pursue the broader problems first. To answer the Welfare Division's

questions called fer the examination of those questions specifically.

51. Dr. Chance said that he was in favour of undertaking basic

research first, but agreed that it was not necessary. It was possible ©

from the start to focus either on 'pure'' research problems or on "practical"

administrative problems.

2208

000225



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur I'accés a linformation

-8-

52. Mr. Kerr noted that several references had been made

to the difficulty of undertaking motivational studies, and asked if it was

feasible to investigate such questions as the aspirations of school children,

within the time available.

53. Dr. Hobart did not think that a study of school children's

aspirations would be unduly difficult. It would be advisable to ask how

realistic were the aspirations of these children, and what were the

aspirations of the parents for them.

54, Dr. Honigmann said that the studies proposed by the

administration served to alert those planning research to the need to

include a wider range of age groups in the research design. Of the

studies suggested by Welfare Division, that concerned with delinquency

and crime seemed the easiest to handle.

55. Mr. F.J. Neville said that the Welfare Division favoured

research which would show whether or not its existing programs met present

needs, and which would provide suggestions for the development of new

programs. The Division needed reliable information as soon as possible for

the solution of practical problems. A correction program was being

developed at the present time, geared to the rehabilitation of offenders.

To implement such a program, it was necessary to have information

about attitudes toward crime, attitudes toward rehabilitation, and related

matters. However, this was only one of the problem areas which concerned

the administration, and concern was not focused solely or even primarily

in the Mackenzie. Delta. A system of priorities.should be established for

conducting research, based on the relative degrees of urgency of the

various problems requiring investigation. In planning research, there

was a need for more liaison among the various units of the Department.

56. Mr. G. Rancier agreed that the administration needed

answers to its questions fairly soon. Decisions had to be made as to

the advisability of training natives for employment in the south, and

encouraging industry to establish in the north. The administration preferred

to operate on the basis of scientific information, but it could not wait

for years for that information.

57. Mr. C.M. Bolger said that administrators did not expect

the Mackenzie Delta Research Project to provide pat answers to all the

questions they had presented. However, there was a need for the problems

defined by the research planners to be reconciled in some way with those

defined by the administrators.

58. Mr. Kerr agreed that a balance must be struck between

the demands of basic research and the need for answers which could

be applied relatively quickly. It seemed in order to study the specific

research problems of the administration within the framework of the

larger questions included in the present research design. He stressed

that the entire Delta Project was strongly oriented toward research

which could be applied administratively. It was proposed that Stage III

would involve the local people, ‘including members of the local

administration, working in teams to devise means by which the previous

research findings could be employed in the formulation of policy. He

invited suggestions on the best means for planning research which

would lead to the implementation of findings.
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59. Dr. J.B. Ellis suggested involving administrators in

the actual research process, rather than inviting them to participate

in implementation after the research was completed. The former

approach would be more likely to encourage receptiveness to the

recommendations arising from research,

60. Mr. Wolforth noted that research was proposed at two

levels--the so-called "pure'' and "applied''. If the aim was to facilitate

immediate applications on a local scale, then it was best to involve

local field administrators. However, if long-term policy changes of

more than local significance were anticipated, then high-level

administrators should be involved.

61, Dr. Honigmann thought that senior administrators

were more interested in co-operating with research workers.

62. Dr. Balikci agreed, and expressed the opinion that local

administrators were less likely to have an appreciation of the broad

problems: which had to be faced in the north as a whole.

63. _Mr. Bock pointed out that the Department's operations

were being increasingly decentralized, and more local administrators

were becoming involved in the making of important decisions. Change

would come largely through recommendations made by local administrators,

and through demands of the local people as they became more aware

of the alternatives open to them. It was a mistake to think that all

policy was initiated in Ottawa.

64, Mr. Kerr thought that it was important to involve

the people who implement policies at the working level, in addition

to the native peoples who are affected by those policies. If the local

administrator were shown that the social scientist had a contribution

to.make, he would be likely to co-operate.

65. Dr. Hobart considered that the problem of administrative

involvement, and of ensuring the "feedback" of information from

researcher to administrator, was essentially 2 problem for those

familiar with government organization. The feedback process could

not be left to work informally, but must be built into the research design.

_It might be useful to appoint a committee to give careful consideration

to general problems of collaboration between researchers and adminis-

trators., In this connection, a program of ''action research" might

be considered. There were receptive people at both the policy level

and the local administrative level, and it seemed necessary to co-operate

with both groups.

66. Dr. Chance said that his own research group, in working
on a prolonged study of community development projects in Indian

communities, met periodically with an advisory board consisting of

government administrators. These meetings permitted a frank exchange

of views, and a full accounting of research findings and future research

plans. A similar arrangement might work in the Delta Project.
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67. Dr. Dailey suggested that researchers might provide

administrators with a series of interim progress.reports.

68. Dr. Foote said that it might be advisable to keep the

local native peoples informed about the objectives of research, and to

‘'make them-aware of the need for accurate information. . If the people.

could be-made to understand and appreciate that research findings

-might lead to the improvement of policies affecting them, they would

be willing to co-operate with field investigators. Their confidence

and co-operation might be gained by regularly feeding information

to the opinion leaders in the Delta, and by employing native personnel

to gather basic data.

69. Dr. Slobodin agreed in principle, but said that many
people might not understand the information given to them, and some

information might be resented. As the number of researchers increased

in the north, the problem of their reception by local people became

increasingly important. The question of feeding back research information

to native groups was complicated, and required careful examination.

70. _Mr. Kerr called for comments on the proposals for Stage

‘TIl of the research. It was.intended to form a team composed of researchers,

together with administrators-in education, welfare, and related fields.

This group would co-operate in working out experimental applications

of the research findings, and in making recommendations for policy

change.

71. -Dr. Honigmann said that the questions to be answered in

Stage III should be built into the design for Stage II. Furthermore,

it might be a mistake to separate Stages-Il and II]. These phases over-

lapped and ran parallel to one another. There was a need to collaborate

with administrators in-Stage Il as well as in Stage III. |

72.6 Dr. Dailey agreed that the two phases should be
combined in some way. It seemed necessary for questions of analysis and

application to be considered at both stages.

73. Mr. Kerr agreed in principle that some merging of the

two stages would be desirable. However, it was not clear how this could

be accomplished in practice.

74. Mr. Kerr called on Messrs. C. Aasen and W. Wright to

discuss their proposal for the study of an approach to regional planning

in the Delta. ,

(Item 6, Stage Il, in paper describing the
research design) .

75, .Mr. Wright said it was Mr..Aasen's and his thesis

that, through the development of adé€quate predictive models, a consistent

program for regional planning could be achieved. The aim was to provide

guidelines for future research and to develop a conceptual framework

for planning, taking into account all possible environmental, physical,

economic, social, and social psychological variables which might

eoeell
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influence planning. Although Mr. Aasen and he were not in a position
to examine in detail a large number of variables in a wide variety of

disciplines, they hoped to perform a synthesizing function with the

help of the specialists in several disciplines who would constitute the

research team. Their first interest was in gathering data for their

theses for the Master's: Degree, but they hoped that their research could

be integrated with the program. for the Delta.

76. . Mr. Wright's presentation was discussed at length. In

the opinion of some participants, the proposal was considered too

ambitious and perhaps unmanageable in its present form. However,

a number agreed that with further refinement, and some scaling down

of the objectives, the proposed research might make a useful

contribution to knowledge of the Delta.

DISCUSSION OF THE CO-ORDINATION OF THE MACKENZIE DELTA

RESEARCH PROJECT WITH RESEARCH PLANNED BY OTHER

ORGANIZATIONS AND INDIVIDUALS.

77. Dr. Honigmann said that he was planning to undertake

a comparative study of Indians and Eskimos in Arctic and sub-Arctic

towns in Canada. . He was interested in studying the responses that

people made to their social and economic opportunities, and the normal

and deviant culture patterns in northern towns. He proposed to consider

the town as a socializing environment, and as a stimulus to new forms

of behaviour and to the making of new choices and decisions. He would

look for patterns of response among. different groups with respect to

the use of alcohol, the opportunities for education and vocational

training, and other matters. The next step would be to formulate

hypotheses which might be useful in explaining the responses observed.

The research was intended primarily to produce hypotheses, rather than

to test hypotheses, A graduate student was. doing research along these

lines in-Schefferville for a period of six months, and several graduates

would be going to. Churchill in the summer of 1966. Dr. Honigmann

planned to go himself to Inuvik in the spring of 1967 for about seven

months. There he would compare his findings with the results of his

earlier work at Frobisher Bay, and probably would return later to

Frobisher Bay.

78. Mr. Kerr asked Dr. Honigmann to comment on the
possibilities for co-ordinating his work with that of the Delta Project. .

79. Dr. Honigmann said that he welcomed the opportunity
to co-ordinate his work with that of the Northern Co-ordination and

Research Centre, and to incorporate in his own research questions

which might be of practical significance to the Department. He

had no specific suggestions for liaison at this time, but planned to

do preliminary work in Ottawa, when he would be pleased to consult

with the Centre. However, he did not wish to duplicate the work of

other investigators, and was prepared to consider studying some town

other than Inuvik, or to otherwise change his plans as a result of

the conference discussions.

eee 12
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80. Mr. Anders suggested that Dr. Honigmann might

consider studying Yellowknife.

81. Mr. Rancier agreed with this suggestion, adding that

Dr. Honigmann's proposed study of Churchill also could be valuable

to the Department.

‘82. Dr. Armstrong expressed interest in Dr. Honigmann's

proposals, and invited him to visit the Department of National Health

and Welfare during the course of his work in Ottawa. That Department

was planning a variety of research projects in the north, including

the investigation of general health patterns, pneumonia among Eskimos,

epidemiology among Indians, and dietary studies. All these projects

should be co-ordinated in some way with Dr. Honigmann's research.

83. Mr. Kerr asked Dr. Balikci and Dr. Chance for

suggestions for the co-ordination of departmental research in the

Delta with social research being undertaken or planned at their

respective universities.

84, Dr. Balikci said that an important concern of the

Department of Anthropology at the University of Montreal was the

training of graduate students for northern research. Hopefully,

a PHD program would begin within two years, and students were

available at the present time to participate in the Delta Project.

85. Dr. Chance said that at McGill University, all

available anthropology students with interests in northern research

were participating in the current series of studies of Cree Indians

in northern Quebec, under his direction. However, by 1967

some McGill students might be available to participate in research

sponsored by the Northern Co-ordination and Research Centre.

His students were taking courses in social theory related to problems

of development, and one course requirement was participation in an

ongoing program of applied research in this field. One objective of

the training program was to prepare social scientists for work in

government, His Cree studies, under ARDA sponsorship, were
directed at such problems as economic and geographic mobility, adjust-

-ment to new kinds of employment, motivation and perception, and factors

which stimulated or inhibited political awareness and political involvement.

At the same time, ongoing community development programs were

being evaluated. These studies had a direct bearing on the kinds of issues

that were being explored in the Mackenzie Delta. He expressed interest

in co-operation and liaison with the Department of Northern Affairs and

National Resources, and other government agencies.

86. Dr. Foote reported that he was embarking on a study

of whale hunting in Norway, and might do similar research on resource

exploitation in Labrador. Other studies in progress or planned by his

2
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group, included investigation of the fishing industry in West Greenland,

- and resource harvesting in both coastal and inland areas of Alaska.

Hopefully, the data gathered would be relevant to economic patterns

in other northern areas.”

87. . Mr. Rancier said the Education Division was sponsoring

or involved in several ongoing studies, some of which were being under -

taken by graduate students in education. These included an historical

study of relations between church and state in Eskimo education,

anda study of art as a means of communication with school children

whose native language was. not English. Other projects were focused

on programmed learning, standardization of intelligence tests, and

related problems.

88. .Mr. Anders said the: Industrial Division was continuing
its series of area economic surveys, and would be paying particular

attention to the Mackenzie region. Studies were planned for the Delta,

and for the Fort Rae - Lac la Martre area. . It was hoped that by 1967

or 1968, area economic surveys would have been completed in all

parts of the north, after which regional planning studies might be
undertaken.

89. Mr. Bissett said that his area survey in the summer

of 1966 would take. in the Delta and adjacent territory, including Fort

McPherson and Arctic Red River.

90. Mr. W.F. Shepherd said the Welfare Division had no

research projects under way at the present time. However, there

were plans. to recruit an officer to educate natives in the use of alcohol,

and this person might undertake research somewhere in the Mackenzie

' District.

91. -Mr. G. Richardson said the Indian Affairs Branch had

no research plans for the Delta. However, there was a ‘pessibility

‘that research might be undertaken among the Dogrib Indians in the

vicinity of Fort Rae. |

92. Mr. Kerr invited general comments and suggestions
for the improvement of liaison and research co-ordination.

93. Dr. Slobodin suggested that each university scientist present
might provid¢ a brief written statement of his future plans to the Northern

Co-ordination and Research Centre.

94, Mr. Wolforth expressed the fear that there might be

duplication of research effort in the Mackenzie Delta. One way to

avoid this might be the immediate preparation of a bibliography showing

work already completed in the area.

95, Mr. Kerr said the NCRC.was planning to engage an

experienced bibliographer to prepare a core bibliography which could

then be circulated to give agencies and individuals a chance to suggest

additions,

96. Dr. Honigmann said there had always been informal

liaison among professionals engaged in northern research. However,

there was a need for systematic distribution of research information

from a central point, and perhaps the NCRC was in the best position

to do this by the periodic publication of a mimeographed newsletter.
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97. Dr. Hobart agreed with the need for a newsletter

summarizing research recently completed, under way, and planned.

This would be a valuable co-ordinating tool, particularly if it

were published in the spring, prior to the period of summer field

work. The N.C.R.C. could undertake publication as part of its

co-ordination function. Any newsletter should be concerned

with research throughout the Canadian north, and not confined to

material pertaining to the Mackenzie Delta.

98. Mr. Wolforth suggested that information and news

of the Mackenzie Delta Project might be gathered and distributed by the

staff of the Inuvik Research Laboratory.

99. Mr. Kerr said that there would be administrative

problems in publishing a newsletter, among them the problem of

staff shortage in the N.C.R.C. He asked if it might be possible

to use some existing publication to circulate information on northern

research,

100. Dr. Hobart said that it might be possible to include

a newsletter in the Canadian Journal of Ecdnomics:and: Political Science.

101. Dr. Balikci considered that a newsletter was vitally

important, and should be published twice each year. The National

Museum produced a newsletter in simple form which had been very

useful, and might serve as a model.

102. Dr. Dailey said that a permanent committee might be

set up to diréct publication of the newsletter, and to advise generally

on matters of research co-ordination.

103. Mr. Kerr suggested that those individuals and agencies :

who were interested in a newsletter might be asked to submit information

for publication in a simplified, standard form, which then could be

reproduced in Ottawa with a minimum of effort. There was no question

that a newsletter would be valuable, but a number of administrative

factors would have to be considered before the N.C.R.C. could

make any commitment.

FINAL ASSESSMENT AND DISCUSSION OF POSSIBILITIES FOR

A FUTURE MEETING

104, Dr. Honigmann said that he had found the conference

most helpful and informative, and suggested that another meeting

might be held. in future as a means to ensure further co-ordination

of research. . .

105. Dr. Chance expressed satisfaction with the conference.
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106, Dr. Balikci suggested that such meetings be held

at least once and preferably twice each year.

107. Dr. Slobodin suggested that November might be

a better time of year for the next conference, since it would provide

more time for planning research projects to be undertaken the

following summer.

108. Mr. Kerr said that it would be administratively difficult

to arrange meetings twice a year, and that a conference in November

or even December would not permit time for researchers to submit

reports of their field work during the previous summer.

109, Dr. Hobart thought that a meeting could be useful

even if reports had not been submitted previously.

110. Dr. Dailey suggested that field workers might present

a one or two-page summary of their findings in time for an autumn

meeting.

111. Dr. Ellis suggested that in future meetings, the

participants be divided in small groups to discuss specifically

defined problems, after which each group could report to the conference

as a whole.

112, Mr. Kerr noted that there seemed to be general

agreement on the need for another meeting. However, it was not

possible at this point to decide on the most feasible time. The

opinions on timing would have to be assessed in the light of the

administrative problems involved, and other factors. He thanked

the participants for their many valuable suggestions for improving

the co-ordination of research, and for developing the research

design of the Mackenzie Delta Project. These suggestions would be

considered carefully, and incorporated in the research plan where

this seemed desirable and feasible.

March, 1966

Department of Northern Affairs G.F. Parsons

and National Resources Recording Secretary.
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M.D.R.P. ~- Preliminary Phase Reports
“-

Previous to the Research Planning Conference of February 28 and
March 1, preliminary draft copies of reports for the four studies

undertaken last summer were sent to you. Before final editing and

publication of these reports, it would be very helpful to us if we

could receive from the Branch any comments about them you wish to

make regarding particularly:

(a) The validity of quantitative or

qualitative data presented.

(b) Areas of the reports needing explanatory

expansion (within the limits of the data

available).

(c) Any references to family or personal matters

which you feel might be unfair or misleading.

IT shall be getting in touch with you shortly to arrange to discuss

further the ways in which our research can better assist northern

administration.

Yi |
AaWJ. Kerr

for Chief,

Northern Co-ordination and

Research Centre.
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Department Ministére

\eey/* of Northern Affairs Z du Nord canadien et |

CANADA and National Resources Deputy Minister des Ressources nationales Sous-ministre

gt :
Director, Northern oS ue Ottawa ), February 2h, 1966 M
Administration Branch 0’,

our file / notre dossier

your file/ votre dossier

Mackenzie Delta Research Project - Planning Conference

Attached you will find the following materials for preparatory study:

(a) An outline of the plan of the Preliminary Phase.

(bo) Copies in draft form of the four reports prepared after

the Preliminary Phase plan was implemented.

(ce) A list of persons who will be attending the conference.

(a) A proposed agenda for the conference. This will be

discussed at the first meeting and may be adjusted.

It was originally planned to include with the above items the plan for

future research to be undertaken on the project. A summary of suggestions

received from government and other organizations regarding research which

might be usefully undertaken, was also to be included. I regret that they

cannot be attached, but they will be distributed to conference participants

at the first meeting.

: Because Ottawa is familiar to most conference participants, it is assumed

: that they will be making their own arrangements for accommodation, and

we will not make hotel reservations unless requested.

I look forward to seeing you.

De
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MACKENZIE DELTA RESEARCH PROJECT.—PRELIMINARY PHASE

‘A decision to develop a. comprehensive and integrated research. program in
-the Mackenzie Delta was made in September 1964, The purpose of the program

‘was to isolate and analyze social and economic conditions which impede ~
native peoples from participating in northern development and to assess
the extent to which they are making effective adjustment to changes’ brought

about by government and commercial expansion in the north. After discussion between
Mr. J.H. Gordon , Mr. Rowley and Mr. Valentine, this program 1 was included
in the N.C.R.C. estinates for 1965-66.

Before such a program ean be carefully formulated, some preliminary field
-:work must be done in order to provide the general background data necessary

to establish the location of key areas for detailed investigation during the
next phase of the program. Plans for the preliminary phase of the project
to be undertaken this year, leading up to a detailed and comorehensive

‘research plan for the 1966-67 year, are listed below: .

* AGTTON Le A preliminary field research program will be organized and will
include the projects. following: ; .

un socio-economic study of the basic structure of the: community
. . ‘of Inuvik. Analysis would include consideration of elements -
, Sueh as:

oe Leaders and patterns of f Leadership (eee, who the Leaders.
are, and how they lead): es

~ decision-making (ieee, where decisions are made, factors -
inhibiting or promoting decision-making by Local, people)

- -fragnentation in the community (i.e., sub-groups, their7 "ee and their organization, their relations with each
other ;

= ethnicity and its meaning in Inuvik (i.e., what advantages:
“and disadvantages. does "Esicimoness" pose to an Eskimo in

~ Tauvik).

Basic information about the structure of the other. communities:
in the Delta is available, since they are former fur-trade

settlements, not essentially different from other. such... .

‘settlements in the Mackenzie, whose patterns of organization:

have been described. Inuvik, however, represents a different .
ecological orientation with a good many elements whose inter- .

Felationships have not been analyzed. oe
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Mackenzie Delta Research Project-~
Preliminary Phase - Page 2 Se

(b)

(c)

A socio-economic study of subsistence patterns in the Delta,
to outline and analyze the problems related to the time-Lag

between the acquisition of new needs and the means to fulfil
them. Social scientists who have worked in the Delta recently
(Clairmont and Hobart) imply that this ig the key to understanding

most of the. social problems in the area today. These scientists

suggest that for native people of the area, a noticeable.

\ gap between the "Level of economic expectation" and "the level
of economic realization" is closely connected with increased
delinquency, illegitimacy, problem tein nB etc. Analysis .

will. include consideration of:

- origins of new "needs" (Where do they come from, and how
are “they fostered?) »

- How wide is this wap!” between levels of expectation and .
realization? (By how much are people missing "the good Life".
as they underatand it?)

= What are the group and sub-group differences with reference
to the width of this "gap"?

‘= Are there predictable trends in this problem area?

A study of the Delta by an economic geographer ‘to produce an
Noutline map" of the economy of the area. This would include

‘basic information abouts

- historical background with reference to socio-economic change

«= statistics of settlement populations, past and present

resources and economic activities

— present ‘source of income in the Delta

'« differences in levels of income in various sectors of the —
population.

Such an "outline map" or compilation and elementary analysis
of the economic and geographic facts of life in the Delta will

‘provide essential information for any planning there, for research
.or other purposes. This study will: be undertaken in close co~

operation with the Industrial Division: of the Northern Administration —

, Branche

. wos
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‘Mackenzie Delta Research Project--

‘ Preliminary Phase - Pave 3

(a) A study by a physical scientist to survey the. technological
possibilities of reducing the cost of living in the Delta.

This initial study will be undertaken by a non-specialist

_ physical scientist who can consider all possibilities without

ACTION: 2 ~

ACTION. 3 ~

predisposition towards any one. His report will provide a

basis for determining where later specialized research is

Likely to be most useful, and would include consideration of:

~ the basic needs of the area from a technological viewpoint

- past and present techniques of coping with these needs

- present and future developments in technology which are

relevant to Delta problems

- the most promising possibilities for specialized research.

Agencies within the Department and within the Northern

Administration Branch itself, together with other appropriate

federal agencies working in the north (i.e., ReC.M.Pes .

Department of National wealth and Welfare) will be invited

to submit opinions about research needed and which we should:

incorporate into our integrated program to get underway a year

from now. When feasible, given our research objectives and

conceptual. framework, such suggestions will be incorporated.

N

An advisory panel in this research program will be organized.
The membership of the panel will. be determined in consultation

with Mr. Rowley and Mr. Gordon. I suggest that it could be a
‘group: consisting of some social scientists with special northern

experience (i.e., Dr. Vallee, Dr. Honi }, and some
‘Departmental officials.

ACTION: 4 -

ACTION. -

ACTION. 6 ~

A provisional research plan for the following year will be

prepared in detail. Prior knowledge and experience of research

staff in the Centre, suggestions obtained in response to

ACTION 2, and experience and information gained from the studies

done in ACTION. 1, will all be drawn upon. On completion, it

will. be duplicated and copies mailed to members of the research

panel for study.

A conference of the research panel will be organized for the

purpose of modifying and adjusting this provisional research plane.

From the comments and analyses of panel members, a final plan

for research will be constructed. I suggest that a tentative date

for this conference might be the end of January 1966.

Researchers to do the work outlined in the plan forthcoming from
ACTION 5 will be engaged.’
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Planing Conference for Mackenzie Delta . fF 6 SS a%;
Research Project ; .

see

In reply to your memorandum of February 17, I have arranged for Mr. G. Anders

and Mr. D. Bissett of our Area Economic Survey Unit to attend the meeting

on February 28 and March 1.

-W. Evans,

shief,

Tndustrial Division
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~ epartment Ministére

of Northern Affairs du Nord canadien et

CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

a eet fs Ottawa 4, February-17, 1966.
MR. YATES a
MR. NEVILLE our file / notre dossi

MR. THORSTEINSSON your file / votre dossié

| t

Planning Conference for Mackenzie

Delta Research Project

-- The attached copy of a memorandum from Mr. A.J. Kerr of the Northern

Co-ordination and Research Centre will be self-explanatory. A representative

of the Engineering Division would be welcome along with the Chiefs or

representatives of the other Divisions mentioned. It would be appreciated

if Mr. Evans could arrange to have Mr. Bissett attend, as requested.

Would you please let me know the name of your proposed representative for

this Conference.
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Ottawa lh, February 10, 1966.

Mr o Co Bolger , - our file/ notre dossier

Assistant Director, your file / votre dossier

Northern Administration Branch

Following our conversation may I extend a formal written invitation to o
ur

Research Planning Conference (Monday February 28, and Tuesday March 1).

We will expect from the branch:

Yourself or, hopefully, some other representative from the
directorate if you are unable to attend.

Chief of the Industrial Division or a representative

Chief of the Education Division or a-representative

Chief of the Welfare Division or a-representative

A, field officer from the Inuvik region (Mr. BE11 Bock).

I believe it would be very helpful if we could also include Mr. Don Bissett,
the area survey officer, who is studying the delta region.

You will be receiving further information and pre-conference study materials
_in the near future. = -

ae
u

ho ae A./Je Kerr,
| : for Chief,

Northern Co-ordination and

Kerr /m1 | Research Centre
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GR. EVANS Ottawa 4, Fokruary 17, 1966.
UR. YATES | / /
MR. NE out file/ notre dossier, 1009~3=16

ER. THORSTELNSSO! * your file / votre dosster

Planning Conference for Hackenzic
Delta Resoarch Project

The attached copy of a memorandum from Hr. A.J. Kerr of. the Northern
Co-ordination and Research Centre will be self-explanatory. A representative

of the Enginsoring Division would bo volcome along with the Chiefs or

representatives of the other Divisions mentioned. It would be appreciated

if Hr. Evans could arrange to have lr. Bissett attend, as requested.

Would you please let me know the name of your proposed representative for
this Conference °

Director
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. . Ottawa h, February 10, 19666
Mre Co Bolger 9 . : our file / notre dossier.
Assistant Director 9 your file / votre dossier.
Northern Administration Branch

Following ovr conversation may I extend a formal written invitation to our

Research Planning Conference (Monday February 28, and Tuesday March 1).

We will expect from the branch:

Yourself or, hopefully, some other representative from the
directorate if you are unable to attend.

Chief of the Industrial Division or a representative

Chief of the Education pivision or avrepresentative

Chief of the Welfare Division or a:representative

& field officer from the Inuvik region (Mr. BEL Bock).

I believe it would be very helpful if we could also include Mr. Don Bissett,
the area survey officer, who is studying the delta region. OS

You will be receiving further information and pre-conference study materials

in the near future. 
/

pi°;

A./Je Kerr,
. for Chief,.

Northern Co-ordination and

Kerr/mL | Research Centre
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Planning Conference for Mackenzie

The attached copy of a memorandum dated February 10 from Mr. A.J. Kerr
of the Northern Co-ordination and Research Centre will be self-explanatory.
When you were here during the Northwest Territories Council Session, we

spoke of the desirability of having the Inuvik Regional Office represented
at this planning conference and you promised to look into this matter to

see if arrangements could be made for Mr. Bock or another Inuvik delegate

to attend.

Please let me know what arrangements are being made.

C.M. Bolger/13
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MR. BVANS Ottawa 4, February 17, 1966.
MR. YATES ee
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The attached cosy of a memorandum from Mr. Ad. Serr of the Northern
Co-ordination and Research Centre will be self-explanatory. 4 representative
of the Engineering Division would be welcome along with the Chiefs or
representatives of the other Divisions mentioned. It would be appreciated
if Mr. Evans could arrance to have Mr. Bissett attend, as requested.

Would you please let me know the name of your proposed representative for
this Conference.

wor A, —
oa wv, 7 Menetoas/ “ee: : , :

é

C.M. Bolger/1j Direstor
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Attention: Mr. A.J. Kerr

Planning Conference for Mackenzie

Delta Research Project

Thank you for your memorandum of February 10 on this subject. We discussed
the Conference by telephone and you agreed that a representative of our

Engineering Division would also be welcome. J am asking those Division
Chiefs concerned to zrrange to be present or to be represented and I am

asking Mr. Evans to arrange for the attendance of Mr. Bissett. A memorandum
is going today to the Administrator of the Mackenzie to confirm that Mr. Bock

or another Inuvik representative wil] be here.

We will try to arrange for a representative from the Directorate to attend

at least part of the time but this may be difficult because Commissioner

Cameron and the Financial Advisory Committee and the Yukon Council will be
in Ottawa for sessions throughout the week of February 28 to March 4.

We will look forward to receiving additional information about the

conference as well as the study materials you mentioned.

C.M. Bolger/1j men
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4 Following our conversation may I extend a formal written invitation to our

Research Planning Conference (Monday February 28, and Tuesday March 1).

We will expect from the branch:

Yourself or, hopefully, some other representative from the

directorate if you are unable to attend.

Chief of the Industrial Division or a representative

Chief of the Education Division or a representative

Chief of the Welfare Division or asrepresentative .

A field officer from the Inuvik region (Mr. Bill Bock).

I believe it would be very helpful if we could also include Mr, Don Bissett,
the area survey officer, who is studying the delta region.

You will be receiving further information and pre-conference study materials

in the near future.

for Chiefy.

Northern Co-ordination and

Research Centre
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C

In my menorandum of September 21, I told you that I expected to be able to

provide shortly some additional suggestions from our Education Division for
research to be undertaken as part of the Mackenzie Delta Research Froject.

o- I now attach a copy of a list of items just received from the Chief of the
Edueation Division. You will see that some of these itens duplicate those in

the statement attached to your memorandum of June 17, and there is at least
one duplication with the items I sent you on September 21. Nevertheless,
1 am sending you tincomplete list so that you may etudy it in conjunction with

the suggestions you will have received fron all sources.

Hr. Thorsteinsson observes that a number of problems in this list would, in

his opinion, constitute valid subjects for theses in the field of northern
education for masters and doctoral candidates. In respect of other items
with a relatively large educational significance, we would expect that only

competent. educationists would be invited to undertake the vork.

od
wo

& bor’ : oe “ —"wTMN,

C.M. Bolger/13 Director
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your file / votre dossier

Mackerlzie Jelta Research Project

-Suggested Research Problems

ACTION \2 /—

In annex to this memorandum is a list of 19 research problems having a

bearing on education in the Mackenzie Delta. We judge these research

problems would merit investigation and would yield results which would

have a practical import. For this reason, we suggest that they be incor-

porated in the Mackenzie Delta Research Project.

A number of these problems would constitute valid theses subjects in the

field of northern education for masters and doctoral candidates at the

universities. A proviso of certain others which have a relatively greater

educational significance would be that only highly competent educationists

would be invited to conduct such studies.

B. Thorsteinsson,

Chief

MAD
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SUGGESTED RESEARCH PROBLEMS

To examine how appropriate are existing school programs in the following

detail:

(a) The consistency of the programs, aims and objectives with
socio-economic needs and aspirations,

(b} The validity of the program content in relation to its aims
and objectives.

(c) The effectiveness of methods and instructional materials.

(a) The capacity for program expansion and reform.

To investigate how much the Delta people value education and what kind of

attitudes they have towards schools. Further to determine how parental

attitudes and values affect school performance.

To investigate how far present programs meet the educational and vocational

needs of girls and young women in the Delta.

To investigate how southern Canadians adapt themselves to northern living.

To study the characteristics of teachers who succeed best in the northern
setting and to establish criteria for improved selection of teachers.

To inquire into the value of the community school concept as applied

in a Delta setting.

(a) To conduct a survey to ascertain the specially talented in msic,

drama and.the fine arts among the Delta people.

To investigate how pupil:residence programs can be improved so that

(a) optimum educational gains can be derived from a pupil's stay-
in-residence,

(b} adequate provision can be made for age and sex differences.

To conduct operational surveys to obtain factual information on such

topic areas as

(a) the educational background of adults 16 years of age and over,

(b) home and family life - conditions of living, privacy, patterns

of spending, - including credit buying, leisure time activities,

(c) community services for leisure time activities,

weed

000258



10,

ll.

12.

13.

15.

16.

17.

18,

19.

Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur Vaccés 4 linformation

(d) incidence of alcholism,

(e) problems of delinquency and crime prevention.

To study the role of the community teacher in northern settlements and
to determine the kind of professional training which will best prepare

teachers for northern service.

To conduct a census of exceptional children and young adults including

the gifted, the handicapped, and the deliquent, and to recommend . °

appropriate educational programs designed especially to serve their

needs.

To inguire into patterns of success or failure of individuals of

different racial origins in the various school and vocational education

programs.

To investigate the employment history of school and vocational education

graduates and drop-outs,

To conduct a survey with the object of relating employment prospects of

the area to the educational and training needs of the population.

To investigate the impact of education on the population mobility of

the Delta area.

To isolate and study factors which tend to promote adjustment of Delta

native peoples to a wage economy»

To develop tests to assist in evaluating the effectiveness of the

curricula in the Delta area.

To explore the need for a school calendar based on the seasonal nature

of northern activities.

To make a comparative study of educational programs for northern native

peoples in Canada, U.S.5.R., U.S.A., and Greenland.

To investigate a rationale of transportation systems in the Delta having

regard to the economy, maximum service from outside agencies, development
of special areas of industry, and problems of community resettlement,
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Mackenzie Delta Research Project - Rescarch Su tions

This will refer to your mesorandun of June 17, 1965, with uhich you sent us

an outline of the proposed Nackenzie Delta Research Project and asked for

suggestions fron us for research which could be usefully undertaken as part

of the project. We have beon discussing this matter with officers of

soveral Divisions of the Branch and because we are keenly interested in the

research project as you outlined it and while woe have not yet had sugrestions

fron all the disciplines concerned, I thought I would give you on interin

reply. /

I understand from the Chief of the Industrial Division that his Division has

been working in close co-operation with the .C.R.C. in devising the project

and he has, therefore, no further suggestions to make at this time. I expect

that the Education Division will havo some suggestions and J will hope to be

able to send you these shortly.

in so far as the Wolfaro Division is concerned, the following itens aro

suggested as possible featuros of the research project:

1. <A study of attitudes of Indians, Eskimos and others tovards the

various income maintenance progroms with particular reference to

the differences in attitudes towards social assistance and othor

programs.

2. A study of the aspirations and econanic prospects of school

ehildren in the Delta from Grado 7 upward. How do they see

thensolves fitting into the economic lifo of northern Canada?

Do they anticipate moving south to larger centres of population

and do they feel they can copo with such a move?

3. Basie research to reveal essential characteristics of dolinquency

and crime in the Delta. Characteristics should have reference to

the incidence of delinquency and crime over a two-year period by:

(a) age group;

(bo) level of academic achievenent;

. 

eee 2
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(c) employment or occupation;

(d) ethnic status;

(e) type of offence;

(£) previous convictions;

(g) community of residence; and

(h) previous imprisonment.

Because of the action proposed 4n 1(d) of the paper, which accompanied your
memorandum of June 17, our Engineering Division 1s concerned with the proposed
Delta Research Project and is keenly interested in the matter of practical

research into such matters as low-cost utilidor systems for water and sever,
Low-cost shelter, etc. Before commenting, however, on this aspect in detail,
we would like to have available the results of the survey you are having carried
out under Item 1(d).

Finally, we want to express our interest in sharing in the advisory panel to be
organized under your preposed Action 3. We trust that the Northern Administration
Branch will have ample opportunity to provide representatives to take part in the
work of this panel. The disciplines immediately concerned are Velfare, Education,
Industrial and Engineering, but the project is of the greatest importance to the

whole Branch and we would like to work closely with N.C.R.C. in pursuing it.

Director

c.ce Mr. G.W. Rowley
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SEPTEMBER 15/65

ACTING ADMINISTRATOR OF. THE MACKENZIE

FORT SMITH nwt |

t

D 39 REFERENCE MY MEMORANDUM JUNE 28TH REGARDING MACKENZIE

DELTA RESEARCH PROJECT AND YOUR INTERIM REPLY OF JULY 29TH

HAVE YOU ANY SUGGESTIONS TO OFFER REGARDING RESEARCH TO BE

UNDERTAKEN IF NOT WE WILL GO AHEAD WITH DISCUSSIONS WITH
; ee: :

THE NORTHERN COORDINATION AND RESEARCH CENTRE STAFF

DIRECTOR | | oe
_NORTHERN ADMINISTRATION BRANCH we fp ¢
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Ottawa , September 7, 19654

SA ADIT BRANCH
OTTAWA, OR?,

our file / notre dossier 1009-3 Sto 3 1955
your file / votre dossier

tt ee

Mackenzie Delta Research Project at. pie ie Fe "3: —
In your memorandum of June 28, which I, unfortunately, seem to ihave ee stan a emameemenr
you asked for my suggestions for items of research that might be undertaken
as part of the Mackenzie Delta Research Project.

On re-reading Mr. Kerr's memorandum of June 17, I do not think there is too

much that I can offer at this stage in the project. Presumably, out of

Action 1 (d) will come some ideas as to where research is most needed. It

is probable that many of these ideas will coincide with those for which we

have frequently mentioned the need for practical research, Examples might
be

(a) the development of low-cost utilidor systems for water

supply and sewage disposal,

(b) individual low-cost sewage disposal systems suitable

for use in permafrost areas,

(c) low-cost shelter,

(d) means of reducing the cost of generating electricity

and heating.

Unfortunately, in my experience to date, research organizations have a

tendency only to consider what might be called pure or basic research as

opposed to practical research, It is because of this that organizations

such as the N.R.C. have done little to develop actual working prototypes of

individual sewage disposal systems, low-cost utilidors, prototype experimental

housing, etc. They have tended instead to concentrate on more abstract

matters.

Ido not intend to imply that the research carried out by these organizations

is valueless, since it is in fact essential to any later development, but I

do believe we lack greatly an intermediate stage between what might be

considered basic research and full production. In other words, the prototype

or experimental stage.

eaeel

000264



Document disclosed under the Acceso Information Act
Document divulgué en vertu de la Loi sur Vaccés a linformation

We attempt, in a small way, to carry out such practical research but we would

be able to pursue these efforts much more strongly and with more success, were

we to have the support of a basic research organization such as the N.C.R.C.

This particular project in the Mackenzie Delta might serve as a foothold in

which to get this kind of support.

Although I have mentioned above a number of the things on which some practical

research is needed, I think that we should possibly wait until the completion

of Action _l of the researc putting forward specific projects ve
that might be conside L j 2. . would like to see,

for example, what comes out of Action 1 before trying to decide what should ; a

go into Action 2. It might be appropriate, however, to suggest that the field

of practical research and experimentation not be neglected in the second phase

of this project.

Engineering Division
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Department Ministére

of Northern Affairs du Nord canadien et

CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

x

DIRECTOR Ottawa h, September 2, 1965 L |

HORTRERN AGEN BRANCH
‘OTTAWA, ONT.

our file / notre dossier

your file / votre dossier |
a)

Mackenzie Delta Research Project [rg 0D he oe

~ By memorandum dated June 28, you asked for a list of research shee is Co
to be submitted to the Northern Co-ordination and Research Centre for

inclusion in their research program in the Mackenzie Delta. The Welfare

Division submitted a number of suggestions for research projects in the

past two years and I understand some work on Eskimo adoption customs was

done in 196).

~~ I attach a list of research suggestions in the field of social welfare.

LEFF TT
-~ F. J. Neville,

Chief,

Welfare Division

fom -_ meyer :
ute’ 000266
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SUGGESTED RESEARCH PROJECTS TO BE UNDERTAKEN BY N.C R.C.

A study of child raising customs and practices of Indians, Eskimos and Metis

with particular reference to the rights and responsibilities of other family

members with respect to children and the rights and responsibilities of other

community members toward children.

A study of adoption practices among Indians and Metis.

A study of attitudes of Indians, Eskimos and others toward the various income

maintenance programs, with particular reference to the differences in attitudes

toward social. assistance and other programs.
y.

A follow-up study of all northern patients admitted to hospitals for treatment

of disabling conditions (polio, paraplegia, amputations, muscular dystrophy,

etc.) from 1960 to 1965.

A study of the aspirations and economic prospects of [Eskino school children {-
from Grade seven upward. Having completed part or all of elementary and

secondary education how do they see themselves fitting in to the economic

life of northern Canada? Do they anticipate moving south to larger centres

of population and do they feel they can cope with such a move?

Basic research to reveal essential characteristics of delinquency and crime

in the north. Characteristics to have reference to:

a) incidence of delinquency and erime( in the Northwest Territories f. be
and Yukon over past two-year period by’\

i) age groups g

ii) level of academic achievement

iii) employment or occupation

iv) ethnic status

v) type of offense

vi) previous convictions

vii) community

viii) previous incarceration

Basic research should reveal attitudes aboutand understanding of local offenders
to probation, confinement in a prison or correctional institution, responsibility

for maintenance and well-being of dependents of imprisoned offenders, and type of

program required in correctional institutions.

ae (a ee.
‘ £ [k-

—_— eo

?
a
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Ee oortment| 
Ministére

of Northern Affairs du Nord canadien et
CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

DIRECTOR Ottawa 4, August 95~19@5.

our file / notre dossjér 1009-3 G
your file/ votre doksier

Mackenzie Delta Research Projects

This refers to your memorandum of June 28 concerning the research project

being carried out by Northern Co-ordination and Research Centre in the

Mackenzie Delta.

We have been in touch with Northern Co-ordination and Research Centre on

this matter and they are aware that the Industrial Division will begin-

an economic survey in the Delta this summer. Mr. Don Bissett, one of our

regular survey officers, will begin a reconnaissance survey about the

middle of August and will carry this through to a full-scale survey in

1966.

Mr. Bissett and Mr. John Woolforth, a member of the Northern Co-ordination

and Research Centre team,have thoroughly discussed their respective

programs and have exchanged terms of reference. This close co-operation

should result in some very worthwhile work being done in the Delta over

the next two years. .

Je We. Evans,

Chief,

Industrial Division
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I would appreciate you couments on ay above suggestions and direction as to
any further developaernt you require.
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x

DP xartment Ministére *

6x _.orthern Affairs du Nord canadien et .

and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

«

OTRRCTOR , Fort Suith, Jub ecAPSGMIN BRANCH:
OTTAWA, ONT,

our file/ notre dossier 1 Q09-30 hye 1b ye 3

your file / votre dossier

— Mackenzie Delta Research Project

-- Attached is a copy of a letter from T.H. Butters, Regional Administrator,

Inuvik which is in reply to your memorandum of June 28, 1965. :

| hy Orange,
Administrator of the Mackenzie.
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and National Resources Northern Administration Branch desR

¥

F yartment Ministére
du Nord canadien et

essources nationales Direction des régions septentrionalesor orthern Affairs

DIRECTOR Fort Suith, duly 29, 1965

_ our file/ notre dossier 1009-30

your file / votre dossier

‘Hackenzic Delta Research Project

Attached is a copy of a letter from T.H. Butters, Regional Administrator,

28, 19656
Inuvik which is.in reply to your memorandum of Jun

e

Ultete « Orange,
Administrator of the Hackenziee
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partment . 2 ' Ministére

‘of Northern Affairs ~~ du Nord canadien et

CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

Inuvik, N.W.T., July 17, 1965,

ADMINISTRATOR OF THE MACKENZIE

100903.
out file/ notre dossier

your file / votre dossier

Mackenzie Delta Research Project

I acknowledge with thanks your memorandum of July 5 to which was attached

the Director's memorandum of June 28 and a copy of Mr. A.J. Kerr's memo-

randum of May 19 to Mr. J.H. Gordon, Assistant Deputy Minister of our

Department. , ~

I will attempt to provide you with the comments you require pertinent to

the program outlined under the heading "Action to",

ABR an interim comment on the research projects generally, may I draw to .

your attention the very, very inadequate communications between the

practising administrator and the field researcher, I believe there is

uch to be gained by the representatives of both disciplines if complete

and unimpeded communication is actively sought after and encouraged. My

comment, while a generalization, stems from a specific situation, The

two members of Mr. Kerr's party were on the scene before we received any

indication that such a progt'am was to be carried out, I believe the

suecess of such studies and surveys depends a great deal on the co~operation

and assistance that can be and always has been provided by departmental .
personnel in the north, I suggest it is a matter of little effort to make /
the information available to field staff in good time. Your memorandum was

received on July 7, about three weeks after the first members of the research
team appeared in the settlement, I suggest too that these people should come

equipped with identification, terms of reference although they may be very

vague and nebulous, and letters fron the Director advising that we may open

our files and confidential material to assist them in their studies, Surely
this is not asking too much, ,

‘During Hr, A.J. Kerrts recent visit to the delta, I discussed this matter

with him and pointed out that such preliminary action is not only expected

as a courtesy but. is also part ef the cultural mores of our rather strange

social organisation,

} xwegret if the foregoing has taken on the colour of a complaint, but I
strongly believe in the importance of the type of etudy that has been sug~

gested and is being carried out by Mr. Kerr and his researchers and so feeling
deplore omissions in preliminary work which although small could render the
final report something Less than complete,

av\
T.H, Butters,

Regional Administrator,
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2! Jactmert Ministére

of Northern Affairs du Nord canadien et

CANADA and National Resources Northern Administration Branch des Ressources natior ntrionales

RECA L|
DIRECTER A ELEN oC) ottava 4, duly RA
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‘our file / votre dossie “
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Mackenzie Delta Research Project -

Research Suggestions

I have read your memorandum of June 28 on this subject. I will be

sending you our suggestions for research in the Mackenzie in the near

future, The Welfare Division submitted a list of research requirements

to NCRC almost two years ago. We will review these, revise and add to

them as required,

I thought you would be interested in knowing that I visited the Inuvik

Research Laboratory during my visit to the Mackenzie, JI had seen the

building before from the outside but had not been through it. I was

very impressed by the program of the centre. Mr, Hill, the Manager,

seems very competent. He knows what he is doing, is able to explain it

lucidly and has accomplished a tremendous amount in the 18 months he has

been there,

On the way into the Mackenzie I met Dr, D. Russell, the new palaeontologist,

and Mr,. H, Scherman, his technical adviser, from the National Museum. Both

of the men were on their way to investigate the fossil remains of several |
early marine animals found about 35 miles from the mouth of the Anderson /

River. Dr. Russell appeared to no little about the Research Laboratory at “ofp: ,
Inuvik. Since he was chartering from Yellowknife, he did not get to the

centre, although a week or so later while on site he had to look to the

Laboratory for logistic support. JI got the impression that scientists at |

the Museum are not familiar with the valuable service the Inuvik Laboratory

can and does offer, JI will mention this to Mr, Kerr for what it is worth.

At the Laboratory I met the two young social anthropologists who are con-

ducting the initial study referred to in Mr. Kerr's memorandum of May 19th

under Action 1, One is an M.A, graduate, the other a student of the

University of Montreal, The senior of the two, Miss Mailhot, expressed

concern over the study and the short time allowed for its completion, i.e .

four months. Miss Mailhot felt it should have been undertaken by a team of 4

e * ® 2
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sociologists (4~6) over a period of six months or more. After listening
to her description of what has to be studied, I am inclined to agree,
However, Mr. Kerr was slated to visit the Laboratory a week or so later

and I believe she was going to take the matter up with hin,

PWguitte
F.d.’ Neville,

Chief,

Welfare Division
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partment Ministére / fe s

of Northern Affairs du Nord canadien et b
CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

mR. EVANS Ottawa 4, June 28, 1965.

MR. REVILLER”-

UR. THORSTEITIUSSON

“ER. YATES

our file / notre dossier 1009-3 - | \s
your file / votre dossier

-Hackenzie Delta Research Project ~

Research Sugeestions

—_ Hay I draw your attention to Mr. A.J. Kerr's momorandum of June 17

to Er. Bolger and to his memorandum of Hay 19 to Hr. Gordon outlining

this project. The purpose of the project, which is of considerable

interest to everyone in the Horthern Administration Branch, is outlined

in the first paragraph of the memorandum of Hay 19. I expect that

the Branch will become thoroughly involved in the future vhases of

this project, starting with the heading called "ACTION 2* on page

four of Hr. Kerr's memorandum.

With the findings from the preliminary research to be carried out

this summer, together with suggestions from agencies having an

interest in the welfare of the people in the Mackenzie Delta, a

progran of intensive investigation and analysis of key problems

is to be planned. Would you please, therefore, give this matter

some thought and let me have your suggestions for items. of research

that should be undertaken as part of this project. I would like to

havo your suggestions in this regard by duly 31..

(ah of , rte

abe yae tet a Gt . .
«8
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of Northern Affairs du Nord canadien et

CANADA * and National Resources Deputy Minister des Ressources nationales Sous-minisire

Ottawa 4, June 17, 1965.

MR. C. BOLGER

MACKENZIE DELTA RESEARCH PROJECT ~

RESEARCH SUGGESTIONS

Last year, it was decided that the Northern Co~ordination and Research

Centre would develop a comprehensive research program in the Mackenzie

Delta to assess the extent to which the people native to the area are

effectively adjusting to changes in their environment, and to isolate and

analyze the social and economic conditions which hamper them from fully
participating in the development of the North.

The preliminary phase of this program has gotten under way this summer,

and it is hoped that the results will provide a basis for a general
understanding of the socio-economic functioning of the Delta region,
Using the findings of this preliminary research, together with suggestions
from agencies which have an interest in the welfare of the Delta people,
a program of intensive investigation and analysis of key problems is to
be plannede

It is in connection with this need for suggestions about research that

I am writing to you. Whatever suggestions you can submit will be gratefully
received.

A.J. Kerrsge A.J. Kerr,

Northern Co-ordination

and Research Centre.
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COPY Ottawa 4, May 19, 1965.

MR. J.H. GORDON

Assi:tant Deouty Minister

Mackenzie Delta Research Project ~- Preliminary Phase

A decision to develop a comprehensive and integrated research program in the
Mackenzie Delta was made in September 1964. The purpose of the program
was to isolate and analyze social and economic conditions which impede native

peoples from participating in northern development snd to assess the extent to
which they are making effective adjustment to chenges brought about by
government and commercial expansion in the north. After discussion between

yourself, Mr. Rowley ond Mr. Valentine, this program was included in the N.C,R.¢.

estimates for 1965-66,

Before such a program ¢an be ¢arefully formated, some preliminary field work

must be done in order to provide the general background data necessary to

establish the Location of key areas for detailed investigation during the next

phase of the program. Plans for the preliminary phase of the project te be

undertaken this year, Leading up to a detailed and comprehensive research

plan for the 1966-67 year are listed below:

ACTION 1 ~ A preliminary field research program will be organized and will
include the projects following:

(a) A socio-economic study of the basic struéture of the community
of Inuvik. Analysis would include consideration of elements

such as:

- leaders and patterns of leadership (1.e., who the leaders are

and how they lead)

- decision-making (i.e., where decisions are made, factors
inhibiting or promoting decision-making by local people)

- fragmentation in the community (1.e., sub-groups, their
othe) and their organizations, their relotions with each

other

- ethnicity and its meaning in Inuvik (i.e., what advantages
and disadvantages does"Eskimoness" pose to an Eskimo in

Inuvik) e

Basic information about the structure of the other communities in the

Delta is available, since they are former fur-trade settlements, not

essentially different from other such settlements in the Mackenzie,

whose patterns of organization have been described. Inuvik, however,

represents a different ecological orientation with a good many

elements whose interrelationships have not been analyzede

eoed
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Mr. JeHe Gordon:
Mackenzie Delta Research Project

~ Preliminary Phase -- Page 2 Mey 19, 1965.

(b) A socio-economic study of subsistence patterns in the Delta, to
outline and analyze the problems related to the time-lag between

the acouisition of new needs and the means to fulfil them. © Social

scientists who have worked in the Delta recently (Clairmont and
Hobart) imply that this is the key to understanding most of the

social problems in the area today. These scientists suggest that
for native people of the area, a noticeable gap between the "Level
of economic expectation” and "the level of economic realisation".

is closely connected with increased delinquency, illegitimacy,
problem drinking, etc ‘Analysis will include consideration of

- origins of new teeds" (Where do they come from, and How are they
| fostered?)

- How wide is this "gap" between levels of expectation and realization?
| By how much are people missing "the good life" as they understand
it?

~- What are the group and sub-group differences with reference to

the width of this "gap"?

- Are there predictable trends in this problem area?

(c) A’ study of the Delta by an economic geographer to produce an "outline
map" of the economy of the area. This would include basic information
about:

- historical background with reference to socio-economie change

« statistics of settlement populations, past and present

- resources and economic activities

- present source of income in the Delta

~ differences in levels of income in various sectors of

the population.

Such an "outline map" or compilation and elementary analysis of the
economic and geographic facts of life in the Delta will provide

essential information for any planning there, for research or other

purposes. This study will be undertaken in close co-operation with

the Industrial Division of the Northern Administration Branch.

eee3
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Mr. JH. Gordon

Mackenzie Delta Research Project.

- Preliminary Phase -- 3 May 19, 1965.

(ad) A study by a physical scientist to survey the technological

possibilities of reducing the cost of living in the Delta. This
initial study will be undertaken by a non-specialist physical

scientist who can consider all possibilities without predisposition

towards any one. His report will provide a basis for determining

wheré later specialized research is Likely to be most useful, and
would include consideration of:

~ the basic needs of the area from a technological viewpoint

~ past and present techniques of coping with these needs

~ present and future developments in tschnology which are
relevant to Delta problems

= the most promising possibilities for specialized research

ACTION 2 - Agencies within the Department and within the Northern Administration

_ Branch itself, together with other appropriate federal agencies .

working in the north (i.e., ReC.M.P., Department of National Health
and Welfare) will be invited to submit opinions about research
needed and which we should incorporate into our integrated program

to get underway a year from now. When feasible, given our research

objectives and conteptual framework, such suggestions will be in-

corporateds

ACTION 3 = An advisory panel in this research program will be organized. The

membership of the panel will be determined in consultation with

Mr. Rowley and yourself, I suggest that it could be a group consisting

of some social scientists with special northern experience (1Leeey.
Dr. Vallee, | Dr Honigmann), and some Departmental officials. Oy

ACTION 4 = A provisional research plan for the following year will be prepared

in detail. Prior knowledge and experience of research staff in

the Centre, suggestions obtained in response to ACTION 2, and experience

and information gained from the studiés done in ACTION 1, will all be

drawn upon, On completion, it will be duplicated and copies mailed

to members of the research panel for study.

ood
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c.—iorthern Affairs du Nord canadien et

CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

MR. Evans v We Ottawa 4, June 28, 1965.
MR. NEVILLE PORTHE. ERYMR. THORSTEINSSOW ore: out BRA tN
MR. YATES vA. ONT, ‘N

Jule 5 1965
our file / notre dossier 1009-3 Ne. CL

your file / votre dossier FILE _ sad

REFER TO__Ago

‘Mackenzie Delta Research Project -

Research Suggestions

May I draw your attention to Mr. A.J. Kerr's memorandum of June 17

to Mr. Bolger and to his memorandum of May 19 to Mr. Gordon outlining

this project. The purpose of the project, which is of considerable

interest to everyone in the Northern Administration Branch, is outlined

in the first paragraph of the memorandum of May 19. I expect that

the Branch will become thoroughly involved in the future phases of

this project, starting with the heading called "ACTION 2" on page

four of Mr. Kerr's memorandum.

With the findings from the preliminary research to be carried out

this summer, together with suggestions from agencies having an

interest in the welfare of the people in the Mackenzie Delta, a

program of intensive investigation and analysis of key problems

is to be planned. Would you please, therefore, give this matter

some thought and let me have your suggestions for items of research

that should be undertaken as part of this project. I would like to

have your suggestions in this regard by July 31.

Director
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I am sending you horevith a copy of a memorandun dated Hay 19, 1965

from ir. A.J. Kerr of the forthorn Co-ordination and Research Centre

to tir. Gordon outlining plans for the proliminary phase of the

vackenzie Delta research project. The purpose of this project is

set out in the first paragravh of Mr. Kerr's monorandum of Nay 19.

I am sending you also a copy of a mesorandum from Mr. Nerr to

lir. Bolger, dated June 23, listing tho persons selected to undertake ,

the four projects listed in the memorandum of Mar .19. The people”

concerned with projects (a) and (b) have already gone to Inuvik 7

Hackenzie Dalta Research Project

‘and you may expect that ocr. Voolforth and Dr. Cooper will go to

Inuvik in carly July. /

I am sorry that we did not send you information about this project

at an earlier date, but we have just now recoived the detailé ourselves.
We are most interested in this project, and I expect that the Granch

will be involved in the development of future phases such as those

contemplated on page four of the mexorandua of ilay 19. I vould be

particularly interested in the views you ay have on the kind of

research which should be undertacen as part of the integrated progran

mentioned under the heading “Action 2" on page four of that menorandun.

I will look forward to receiving your comments on this subject.

th of
a sn Bh, wet

C.M. Bolger:JL:D “ Dirdetor
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iDenartment Ministére

“Northern Affairs * du Nord canadien et

CANADA afid National Resources Deputy Minister des Ressources nationales Sous-ministre-
° =*

Ottawa 4, June 23, 1965.

MR. BOLGER «24
e089

ALE. LEO" 7 I= af b
. QOMackenzie Delta Research Project - Preliminary Phase Researchers ne ae Ww. tate

me ~ a ee

Further to our telephone conversation and my memorandum of June 17

with preliminary phase plans appended, the persons selected to under-

take the four projects listed in ACTION 1 are as follows:

| th aw
Project (a) - Miss José Maillot, a graduate student in Anthropology . Jo" TM

at the University of Montreal. Accompanying her is “~

Miss Constance Rous, a junior student from the University
of Montreal, whose expenses are being met by the Committee

on Arctic Studies of the University of Montreal.

Project (b) - Mr. Der ith, a graduate student in Anthropology at ,- Ant
arvard University.

Project (c) - Mr. John Woolforth, a graduate student of Geography at) . oP
ths University of British Columbia.

Project (@) - Contractual arrangements have not as yet been completed 4 d

with Dre PF. Cooper, Jre, a physical scientist, but it /. ope
is expected that he will be undertaking this study Ps
shortly.

A.J. Kerrzgec

Northern Co-ordination

and Research Centre.
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~, we

eae Ministére {

eS Northern Affairs du Nord canadien et
a . woe . . .

CANADA and National Resources Deputy Minister des Ressources nationales Sous-ministre

~

Ottawa 4, June 17, 1965.

MR. C.. BOLGER | 5369eo ra [009-2

07 2D
MACKENZIE DELTA RESEARCH PROJECT -

RESEARCH SUGGESTIONS

Last year, it was decided that the Northern Co-ordination and Research

Centre would develop a comprehensive research program in the Mackenzie

Delta to assess the extent to which the people native to the area are

effectively adjusting to changes in their environment, and to isolate and

analyze the social and economic conditions which hamper them from fully
participating in the development of the North.

te,

The preliminary phase of this program has gotten under way this summer,

and it is hoped that the results will provide a basis for a general
understanding of the socio-economic functioning of the Delta region.
Using the findings of this preliminary research, together with suggestions
from agencies which have an interest in the welfare of the Delta people,
a program of intensive investigation and analysis of key problems is to
be plannede

It is in connection with this need for suggestions about research that
I am writing to you. Whatever suggestions you can submit will be gratefully
received.

A.J. Kerr: ge A.J. Kerr,

Northern Co-ordinatiom

and Research Centre.
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2s gina dp May 19y 1965s

A dechiitam, 0 deieidp anigriienstell. Uk Aplegrated: Hinintell-aeaiein ts thi
Mackenaie Delta was made in September 1944, .The purpose of the program was to
isolate and analyze social end economle conditions which impede native peoples
from participating in northern development and to assess the extent to which they
are making ve sdjustmentto changes brought about by government ond
commercial, expansion in the north, After discussion between yourself, Mr,» Rawle

ond Mry Valentine, this program was indluded in the 1.0.2.0, ‘gatinatan tor 1

Before such a progrem oan be carefully formula sone proliminary field workwash So danedk onder Se seeped Ae GEL eaten debecao?ta
establish the location of key areas for detailed investigation during the next
Mccloviakeh this foun Teale Gf ‘as & Qitathat eat tompehscthen voeaieah >
undertaken 8 your, Leading a de reheeahes: FeSaEN plasfor the 1966-67 year, are Listed below: a
SGHiQ 1, = A preliminary field rosearch srom will, be ongentaed ond vill

inolute tho projecto followings
(a) A soclomecononie ately of the basic structure of the aeiay

of Inuvike Anelyais vould inelule conelderstion of elenonts |
such ABs

leaders ond patterng of Leadershtp (1005 who the leadora are,
and how they Lead)

~ decisionmaking (1,ee, where deciaions are made, factors
inhibiting or promoting decisionmaking by local people)

~ fragmentation in the commmnity (1 subegroupa, their"gi ca tke erento, tholy relations vith ,

& wamielty wid. Ate senting Sn ted vhat advantagand disadvantages does "Eskimoness" ost ss tn
@

: ~~ tsforation cdut & about the thin’ eundities of the other ‘aceite in the
& are former furetrade settlementsSit Stora har te the oeemate,

whose patterns of organisation have been described, Inuvik, hovever,
represents a different ecological orientation with a good _
elements whose eee have not been analyzed,

ovee
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| kenele Delta Resesreh Project :

= Preliminary Phase Page 2 | May 19) 19656

() A socioeeconomie study of subsistence patterns in the Delta, to —
' gbline and anelyge the problems related to the time«lag
the acquisition of new needs aml the means to fulfil them Social
scientists vho have worked in the Delta recently (Clairmont and
Hobart) imply that this is the key to unlersteniing most of the
social, problems in the area today, These eclentists suggest that
for <ubive peorha 56 te eaing. § no Cl! 8
af economic expectation" and “the level of economic realization®
1a closely comnected with increased deLinquenay, illegitimacy,
problem drinking, ete. Analysis will inelule consideration off

origina of new "needs" (Where do they cone from and how are
they fostered?) ~ : :

+ How vide Le Wiis mexp? tebwen Lovele of Sepustation ant |
realization? (By how mich are people missing "the good life"

‘as, they unlerstend 17)

= What are the ani subegroup differences with reference to
the width ef this "gap"? : |

"= Ave there predictable trenis in this protien area?

ot Sea oo pate are Ser a

« historical background with reféarence to socio-esonomle change

+ atatistica of settlemont. populatione, past and present
= resources and economie activities

"© present source of income in the Delta

differences in Levels of inoome in various. sectors of

Sudh an “outing map" or compilation and clenentary anal, of
us inedanis wat anichenae tate ot Life te thn Belte cid peovids

assenticl information for apy planning there, for research or other

purposese This s will be undertaken in close cooperation wi

the Industrial Division of the Northern Administration Branch. ”

wood
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inatenale Delta Research Project .
~ Preliminary Phase «+ Page 3 May 19, 1965.

tah eatate We a jeedeeel ot pads verre nd Gielen
et peprgeceetlp Ayes. lonaplgalpaacee Brody ey dr fy This
initiss stety ll Se eee @ notegpecialist physical
selentist who can consider ell possibilities without predisposition
tovarda eny one, His report will provide a basis for determining :

wines aber apeaiel sage aemeces 5 Ley OF Dene) See ;
would inclule consideration of:

«the basic needs sé ce ak ece:k. seckieugaa ‘hina
= past and present techniques of coping with these needs

= present and future developments in technology vhich are
Relevant toDeltaproblems

= the most promising possibilities for specialized research, —

jortan 2 = ~ igenctesidthin the Departaent aniwithin the Northern Adaintatratiton
Branch itself, together with other appropriate fedetal agencies
working in the north (ieee, ReCeMePe, Department of National Health
and Welfore) will be invited to gubmit opinions about research JZ
needed and which we should incorporate into our integrated program
to get underway a year from nows when feasible, given om research
ee ee ae ee toe

corpora

ACTION 3 + An advisory panel in this research program willbe organized, The
Membership of the panel. will be determined in consultation with
Mee Rowley and yourself, I suggest thet it could be a consisting

of some social selentists with special northern experience (ise,
Die Vallet, Dire Honlguenn), and sone Departmental officialas

AGRI dr & | proviotonal research plan for the following your will. be prepared in
detail, Prior imowledge and experience of varcere, Sues 3S
per aps Ge > phage Bo yy cong lara epengPbeds, - ao

ormation gained from the studies done all be
drawn upom, On completion, AU villbe duplfostad an oopton mulled
to mebors of tho research panel. for sty

MEMES « 4 evnterices ot the toma: nel. will be organized for the purpose
es ee @ provisional researchplan,» Fromthe
comments and onalyses ofpanel. members, a finalplan for research

will be constructed, I suggest that a tentative date for this .
conference might be the ond of January 1966,

eeeh
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