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Introduction

0il, as the cheapest, most easily obtained and transported,
and most convenient of energy sources, is a major economic
fact of life throughout the world. O0il as much as any
single factor has enabled humanity to perform the
technological wonders of today. As the basis of the
modern agricultural revolution, the fuel for tractors
and the source of agricultural chemicals, oil has enabled
human populations to soar far beyond the limits of sustained
resource yield. Some people believe that the using up
of world oil reserves will presage the fall of man from
his pre-eminence in nature, by forcing him to return to
a less dominant position in the biological community.
Others have warned that the rapid burning up of these
huge fixed carbon reserves may have catastrophic effects
on our environment: sulphur dioxide from the chimneys of
Western Europe is already believed responsible for acidity '
in rainfall and decreasing growth rates in Swedish forests.
The oil consumption of the world is rapidly rising.
Coal mines close, finding it impossible to compete with

0oil wells, even thousands of miles away. A part of the

increased consumption is due to human population increase:



more people mean more cars to run and more houses to
heat. But per capita energy use is also rapidly in-
creasing. In developing countries, o0il needs increase
as agriculture is modernized and industrialization
proceeds: in developed countries oil consumption
increases as standards of living rise. In 1967, it was
estimated that world consumption of o0il was about 12
billion barrels, up 2 billion barrels from the 1964
estimate of 10 billion. The free world consumption was
22 million barrels a day, and is expected to reach 50
million barrels a day in 1980. 1In the U.S. alone,
daily consumption in 1968 was estimated to be 13 million
barrels, and in 1980 predicﬁions are that it will reach
18 million. We are now using every year the equivalent
of about 1/12th of the entire world consumption of oil
in the last 100 years.

How long can world reserves last? 1In the United States,
the level of reserves has been steadily falling, and the
deficit of consumption over production growing steadily
from its present level of some 4 million barrels per day.

However, the world's total proven recoverable reserves
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amount to 420 billion barrels, enough for thirty years
or so at the present rate of increase, and oil exploration
activity is increasing them at the rate of some 30 billion
barrels a year, or by over twice as much as consumption.

There are doubtless very large volumes still to be
found, and others that will be recoverable as market
demands influence the economics of recovery. The Athabasca
tar sands, for example, are believed to hold some 600
billion barrels of recoverable oil, and the Canadian
Petroleum Association recently estimated a total Canadian
recoverable reserve of 120 billion additional barrels.
Exploration activity is not merely a response to falling
reserves: 1its intensity and location respond also to
geopolitics, and doubtless the present interest in oil
from the Arctic stems in part from fears for the continued
accessibility of oil from the Middle East, Africa and
South America for the huge market of the developed world.
Military power and political independence depend on secure
oil supplies as never before, and arctic oil exploration
owes much of its impetus to this fact. The Middle East,
with its 300 billion barrel reserve and cheap production,
still dominates a large proportion of the world's petroleum

market.




Arctic 0il Production and Exploration

Huge reserves of oil are suspected to be present in
all the large sedimentary basins of thc Arctic. Thezs
o LT
#dgpanes can be roughly estimated from the volumes of
sediments. For the Canadian arctic islands estimates
range from 50 to 150 billion barrels. The arctic extension
of the sedimentary basin of Western Canada may contain
some 35 billion barrels: adjacent areas of Alaska are
believed to hold about the same amount again. The
Hudson Bay sedimentary basin may hold another billion
barrels or so. Altogether it has been suggested that
100 to 300 billion barrels of oil will be found in the
Canadian Arctic and Alaské.

Exploration for oil has been held up in Greenland
until recently by%iaw which made it impossible for
a company to obtain extraction rights until deposits had
been located. The oil companies are now showing interest
in the continental shelf off destern Greenland, and it is
expected that leases will soon be negotiated. There is an
active exploration program on Svalbard. In the U.S.S.R., the
great oil-fields of the Pechorajég the Ob and Taz river

"

basins are being developed. Gas has already been found
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near the mouth of the Ob near the Arctic Ocean, but the
oil-fields south to the Kuznetsk Basin east of Noy;gibirsk
appear to be satisfying current Siberian demand and
placing central U.S.S.R. in an oil export position.

The arctic environment presents enormous problems
for oil exploration and drilling, and costs are necessarily
very great. Oilmen say that it has cost them $1.5 million
a well, or five times the industry average, to drill in
Alaska. The three wildcat wells drilled in the Canadian
Arctic islands have cost considerably more - $1.5 to
nearly $2.2 million. Remoteness is very costly; labour
costs are high (productivity in extreme weather may be
only 30% of normal), transport is expensive, and the
lach of services means that the companies must make
provision for all eventualities on site. The lack of
the services that are taken for granted farther south
is illustrated by transport to the Alaskan North Slope.
Cargo planes are so scarce in the region that the
companies are said to have had to use land transport
even at considerably greater costs per ton delivered.
Transport by sea is possible to the Mackenzie River and

the eastern half of the Canadian arctic islands, but insurance

costs are high and the season is very limited.
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Another major problem, and one that greatly concerns
the public and the scientific community, is the fragility
of the arctic landscapes. The Minister responsible for
northern development in Canada, the Hon. Jean Chrétien,
has pointed out how easily the landscape is marred by
vehicles and how long it takes to recover. Part of the
problem lies in the slow growth and regeneration of the
vegetation. Another is in the slow rate of decomposition
of junk and organic refuse. A third part is due to the
small annual precipitation and run-off.

This problem of landscape damage is universal in the
arctic lands. Where it is most evident and serious,
however, is in the areas of deep, unconsolidated sediments,
and here it reaches dramatic proportions. Unfortunately,
in the region of the Mackenzie River delta and on the
Alaskan Arctic Slope, where oil companies are most active,
the landscape is least able to endure heavy use. Imperial
0il Limited has quickly brought the problem to public
attention. Officials of this company have reported on
their experience in detail at the Third Canadian Conference
on Permafrost in Calgary (January, 1969) and at the

Canadian Transportation Research Forum in Toronto (May, 1969).
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Briefly, the problem is that the material near the surface
of such unconsolidated sediments is composed to a great
extent of ice. In summer, the ice in the upper layers turns
to water, until the wet blanket of vegetation and soil
attains a depth great enough to insulate the remaining
ice. When some of this material is bladed off with a
bulldozer to obtain a firm surface, melting will continue
into the permafrost, water will run into the hole, the
sides begin to slip, and a large gully begins to develop.
Any damage to the terrain will begin the process: e 47
construction, tracked vehicles, fires and seismic lines
included.

Drilling also presents particular problems. If the
drill pipe is withdrawn, unconsolidated material from
the sides tends to fall into the drill-hole. British |
Petroleum Company Ltd., and other companies also, are
experimenting with new drilling:;;;é and new drilling
techniques.

Because of the lack of solid rock, the well must
literally hang on the layer of permafrost, 800 to 1200

feet thick, near the surface. The operators are forced
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to protect this vital junction, using insulation and even
refrigerating plants. When large volumes of o0il begin to
flow, the difficulty will be enormous. O0il leaves the
ground at a high temperature, perhaps 150° or 200° F,
and some very efficient methods of carrying off the heat
and of insulating the pipe, will be required.

The Arctic presents also great difficulties and hazards
in transporting oil to market. The preferred bulk carriers
are ships and pipelines. Shipping at present is confined
to a very brief season. Very large ships may offer
efficiencies of scale in the ease of ice navigation as
they do in the costs of bulk transported, and the

S5.S. Manhattan, a specially strengthened tanker of 115,000

tons deadweight, is being tested on the Northwest Passage
route this summer by a consortium of oil companies. If
she is successful, it is planned to build a fleet of six
250,000 ton tankers for year-round service to arctic
loading facilities. $Ships of whatever size and power
will, however, always be vulnerable to collision with
ice, ice pressure and damage by collision or shipwreck

in the narrow channels of the Arctic. Pipelines also



preEent enormous problems. If the permafrost is not
protected from the heat which they give off, experiments
indicate that the ground upon which they rest, or in
which they are buried, will rapidly subside, leaving
sections of pipe suspended and liable tc breakage.
Hanging the pipelines, the only obvious solution, will
require the building of immense numbers of pilings. As
is well known, an 800 mile, 48 inch, $900 million
pipeline is planned to carry Alaskan North Slope oil to
Valdez on the Gulf of Alaska. A break in such a pipe
would release oil at the rate of neariy half a million
gallons per mile drained.

These are a few of the problems faced by the oil

) A prandtie e KotsTS .

industry ’‘in arctic lands. There are others for which
solutions will be required, for example before cff-shore
drilling can be considered possible in the zone of arctic
pack-ice, which is prevalent in all the waters of the
Canadian Arctic and off the Alaskan north coast. Studies
have been made of submarine tanker feasibility, but the
capital costs would probably be two to three times those
of surface vessels of similar speed and capacity. So

far this problem appears to have daunted the industry.
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The problems of o0il pollution are obviously worse in
¢~h/ug1,w1£4 ,

the/U.S.S.R. than they are in Morthern North America.
Priroda last year carried an article by a fisheries official,
B.G. Burdiyan, who attributes a drastic decline in the
huge fisheries resources of the Ob-Irtysh river basiﬁ to
pollution, largely from the oil and gas industries,
which in 1964 dumped some 5 million W of effluent per Ex
day into the Ob basin.'&géL elieves that the damage
done has been very considerable, one effect being a
decrease of about 8 million kg of fish per year or
16 per cent, of an average annual catch of some 50 million
kg. Me. Burdiyan seems to -have spoken to some effect:
a year later, according to a news report of February 17,
1969 a western Siberian court sentenced,twp oil-well
operators to prison for polluting a river and killing its
fish. The engineer was sentenced to three years and the
foreman to two years for criminal negligence.

Waste oil from drilling sites flowing into the Volga
River is so abundant that ten giant purification plants
have been constructed to remove it.

The problems of landscape degradation in the U.S.S.R.

are probably very similar to those faced in Alaska and
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Canada, except that in addition to permafrost, the
drillers in the Ob basin have to contend with extensive
seasonal floods.
0il is at present being extracted from a second
arctic area in the Soviet Union, the Pechora River basin
west of the Urals.

Conservation Problems in the Arctic

The Arctic is a region of low biological productivity.
Each growing season isshort: the snow cover, which
persists well into June in most areas, hides the vegetation
from the sun for eight months or more each year, and
reflects back much of the insolation which reaches the
arctic lands in spring. The winds, which carry with them
an abrasive hail of drifting snow, dessicate and abrade
the vegetation of exposed areas. Hence vegetation is
scanty and meagre, and annual production is very low.

The arctic fauna is of course correspondingly scant.

Chemical processes also are slowed by the low heat
regime. Junk degrades imperceptibly; recent explorers
report that cans of food left in the Arctic in the last

century are palatable, or at least as much so as they
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were originally. The living decomposers are equally
slow to degrade materials such as wood and paper, and
organic wastes such as garbage and sewage. Last year
a party dug up the body of Charles Francis Hall, left
buried in a shallow grave at Polaris Harbour in 18;;:
his body had undergone surprisingly little decomposition.

What would happen if a major oil spill were to occur
in the Arctic? It seems probable that much greater harm
would result than from a similar occurrence in a warmer
climatic zone. Much less of the spill would presumably
be absorbed in the shallow, sodden arctic soils than
would be in more temperate .areas. Run-off is comparatively
weak because the annual precipitation is under 10 inches
in parts of the Canadian Arctic where exploration is

epnilid

active. Ice cover;presumably tends to slow the dispersion

;,‘b,\_: Y

of oil floating in the sea by preventing itkbeing washed
onto beaches or emulsified in rough waters. Worse, the
degradation of spilled oil will be much slower. The
evaporation of the more volatile components, the oxidation
of heavier residues, and the biological decomposition of

crude oil, all proceed at temperature-dependent rates.
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Microbial oxidation seems to be far more important in
the destruction of oil at sea than spontaneous oxidation.
This is a complex process: many of the responsible
organisms attack only particular constituents of the
crude oil. An article by D.N. Pilpel in Endeavour
(January, 1968) includes the remark, "Below about 5° C
it (microbial oxidation) is rather slow and thus hardly
proceeds at all in latitudes beyond 75° N or S." The
latitude passes to the south of the area of interest in
the Canadian arctic islands. More significantly,
surface temperatures remain below 5° C the year round
in arctic waters, except where large volumes of floating
river water raise them locally, as in southern Hudson Bay.
For most of the year, they remain at or.below 0° @.

This problem is clearly an important subject of concern.
The likelihood of pollution is compounded by a number
of factors. One may be the public interest in encouraging
industry into remote and economically distressed parts of
the arctic countries. Another is possibly the indifference

v ity pikiia y wtuan fuslefendoo

that exploiters/typlcally ha%e to wilderness;, partiestardy :
/JI =3 . ‘P'M/[‘é\..(__ /bu--‘yavbbud

= ———.I:._ctn"—'-“-—; -.-..r-‘..'-t.‘--

Again, there are not
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many areas in which people are more nomadic: in the
Arctic there are few of us who have to live with our
mistakes. In addition to the hazards posed by environmental
conditions and human attitudes, the arctic fish, birds
and mammal populations share an Achilles heel: a
vulnerability to calamity that seems rare among the animal
populations of more equable zones.

Evidence accumulating from several sources, including

studies of the Fisheries Research Board of Canada and
the Canadian Wildlife Service, suggests that several fish,
bird and mammal populations of the Canadian Arctic, and
perhaps many of them, experience comparatively frequent
reproductive failure. That is, whole cohorts or year-classes
fail to survive to breeding age. Consequently several
of the best studied vertebrate populations appear to
depend inordinately on a very few year-classes. Obviously
the recognition of this weakness is basic to management
practices, and in particular to the avoidance of
catastrophic mortality such as might be caused by a large

oil spill.
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The Biological Values at Hazard

Direct mortality of wildlife from a large oil gush
or a tanker accident could be enormous. Arctic wildlife
has a dangerous tendency to concentrate: King Eider
drakes, after the hens begin to lay, concentrate in
O Lolsg v
enormous rafts in Baffin Bay: scoters and 0ld—Suuaws
do so as well. Oli:QQans are known,k from reports of
the Baltic population, to be very vulnerable to oila# 244
Wé must remember too that many birds are restricted
at migration times to narrow flyways. The great autumn
outrush of waterfowl and seabirds along the Barrow coastline
has been described by such observers as Bailey.
In spring heavy oil pollution in open water off the
floe-edge in the Beaufort Sea or Hudson Bay would
unquestionably trap very large proportions of swan,
duck, goose, gull, guillemot, murre, fulmar, jaeger and
phalarope populations. |
The storm-wr@ck, thrown onto exposed beaches in fall,
often covering a thick accumulation of wave-piled brash
ice, is among the first sources of food for returning

birds. On Coats Island, I have seen mixed flocks of

Purple Sandpipers, Sanderlings, Semi-palmated-Sandpipers,
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Turnstones and Knots feeding in proximity to Pintails,
jaegers, teréé, gulls, longspurs, pipits and Whistling
Swans on piles of storm-wngck in early June. An oil
spill could coat this food source and make it a lethgl
trap.

Crude o0il is toxic to many birds, and would presumably
be also to mammals attempting to remove it from their
pelts with their tongues. Polar bears and arctic foxes
might suffer on the sea-coasts: muskrats, beavers,
mink, otter and lesser species would doubtless be affected
by a major oil spill in the delta of the Mackenzie River.
I am unaware of how the Ppinnipeds would fare.

poadeed

The most permanent ‘casualty, and what appears the
major value at immediate hazard, is the arctic landscape.
A traveller returning from a recent tour of the Canadian
Arctic, when asked for his impressions, said '"The face
of the moon'". My first reaction, visualizing the many
beautiful arctic environments in which I have travelled,
was incredulity, until I realized that he had probably
never been off the disturbed ground around airstrips and

settlements. If people are to live in and enjoy our

e A 72
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Arctic, as surely they will increasingly find cause to
as resources come into production and as the recreation
boom expand% we must find ways to preserve its landscapes.
And it is not only a question of amenity. Wildlife and
fish resources are still worth some $10 million a year
in the Northwest Territories, and immeasurably more
culturally and socially. These resources depend on
productive landscapes.

Present Regulation and Present Needs

Legislation for the protection and conservation of
environment and biological values during oil exploration,
drilling, production and transport comprises a large,
multijurisdictional, complex field in which I have no
specialized knowledge. In Canada theré are regulations,
both federal and provincial (the Minister of Indian
Affairs and Northern Development acts in the place of
the territorial authority in the Northwest Territories)
governing the drilling and production of wells - off-shore
and land-based. Guidelines are issued to exploration

L A, Tertulgrnds
lease-holders urging them to respect the environment,

4
v

but so far there appear to no mandatory provisions in

force to govern the operation of tracked vehicles or the
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running of seismic lines and other potentially destructive
machines and techniques. A new bill, "An act respecting
the production and conservation of oil and gas in the
Yukon Territory and the Northwest Territories'" contains
provisions authorizing the Governor-in-Council to prescribe
the measures necessary to prevent pollution of air,
land and water as the result of handling or producing
0il or gas, but no mention is made therein of landscape
damage. It is understood that the Northwest Territorial
Lands Act, now in process of revision, will include such
provisions, and it is to be hoped that these will be
proclaimed in time to prevent more damage. This revised
act will fill a very urgenf need.

In Alaska, both state and federal aiuthorities are
making careful studies. The pace of development has
been tremendous and much damage has already been done.
The Wildlife Management Institute reported in May that
the U.S. Secretary of the Interior had recently appointed
a special task-force under the Chairmanship of Russell E. Train,
Under Secretary, to prepare guidelines for development

on federal lands on the Arctic Slope. A staff team of
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Bureau of Land Management specialists is also at work
developing safeguards to be written into any permit
issued to the oil industry for the construction of the
planned 800-mile pipeline from the Arctic Slope to Valdez
on the Gulf of Alaska. It is expected that the permit
will be applied for in mid-summer.

At present, four agencies govern land-use in various
parts of the Alaskan tundra: the U.S. Navy on Petroleum
Reserve No. 4, the Bureau of Land Management on public
federal lands, the Alaska Department of Natural Resources
on lands selected by the state, and the Bureau of Sport
Fisheries and Wildlife in the Arctic Wildlife Range.

ciA /'p g b #

Petroleum Reserve No. 4, is sezéaf/closed to exploration,
it b A3 .

but may not hg/for long. The Bureau of Sport Fisheries
and Wildlife has shown its effectiveness in protecting
surface values on the Kenai National Moose Range: so
far the Arctic Wildlife Range still remains closed.

The Bureau of Land Management has established guidelines
for companies operating on public lands, which include the
provision that a B.L.M. District Manager can specify

detailed protective stipulations which are mandatory,

but surveillance may not in all cases by possible.
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Finally activities on state selected lands are governed
by restrictions which are based on the authority of the
States' Anadromous Fish Act, which is perhaps stretched
somewhat in the process. In January of this year additions
to the State Laws of Alaska were proposed to minimize
surface damage, and there is some expectation that these
will pass in their original or perhaps amended form.

Thus in both Alaska and the Northwest Territories, the

environmental problems are recognized and appropriate

Hegislation is being framed. The Canadian Committee for

the International Biological Program, the Canadian Wildlife
Federation, and other groups with interests in environment
and wildlife, are doing muéh to ascertain the exact nature
of the problems we face and to bring them to the attention
of the responsible Minister and officials. The oil
industry itself is being frank and co-operative. Alaska

is ahead of us in one respect - in a much more highly
developed land classification system, which assigns
"highest use'" values, doing much to ensure the preservation
of uniquely valuable habitats. Canada still seems hesitant
to assign priorities and values in her sparsely-settled

Arctic, yet every year the public at large makes greater
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investments in social capital, railway;, etc., to foster
extractive industry in the North. The same public is
becoming very sensitive to pollution and other forms of

AvtA vi(_—t.'.?
environmental degradation. It seems dh%ieods—to wys that

it Hen¢€7gg;long before development becomes subject to
planning based on exact knowledge not only of mineral

and fuel resources but also of surface resources, whose

very considerable and rising values we now dismiss lightly
as intangiblef/ We must work for a whole scale of

natural reserves, for the satisfaction of all comers:

parks, wilderness areas, scientific reserves and sanctuaries;
we must encourage action on legislation for the prevention
and the mitigation of surféce and pollution damage; and

we must encourage and sustain the environmental scientists

who will be needed in the future to recognize and

preserve what we have left, and restore to us what we need.



~ELITE. TYPEWRITER

~Litle

ol
NATURAL HISTORY MAGAZINE Page i
Macpherson & M Is,ue

01l and the Arctic Author

S 10 15 20 25 30 35

40

45

50

{ AP ""‘v,, M

55 57

j O

/

10
L
Le
13
14
15
16
17
18
19
20
21
22
23
24
25
26
20
28
29
30
31

32

b

k | I ' ' I
Wordd oil consumption is
rising. Part of the incremsed
suption results from husan popu~
lation increase: more people meen
wore cars to run and more houses

%o heat. m’wmuml-

is also repidly increasiag. In 4

loping countries, oll seeds incremse

as agriculture is modernised and
industrialisation proceeds; in

inereases as standards of)living
rige. In 1967, world consumption
of oil was estimated at 12 billiop
varrels (1 barrel ) b galions),
up £ billion barrels from the 1964
estizate of 10 billion. M free -
mmmum
barrels a day, and is expected to
reach 50 million barrels a day in
1980, In the U.S. Mone, dstly cop-
n/was estimated to be 13
million barrels, and predictions
are that in 1960 1t will reach 18
million. We are now using every

wmwmmumxﬁm :

of the entive world consumption
oil in the last 100 years.

Bow long can wvorld reserves 3

In the United States, the level ¢

12Va

X




ELITE TYPEWRITER

NATURAL HISTORY MAGAZINE

Page 2 roserves |

—Title oil Author Issue
N SRR ot B '
! | reserves bas been steadtly gt A.Q. Hes 3y 1968 estimate
?| and the defieit of consumption Sou® JEX Sintn yoe
°| production has been growing
“| from 1ts present level of sawe b A.Q. Do you know of any
° | mtition varrels per day. The worifi's | o e Sotel il s
GMmm : -
" | enount to 420 billton barrels, hop- |
° | ever, encugh for thirty years or A.Q. Could you locate the
7|80 at the present rate of g oumastts e SR
‘7| and 041 exploration activity s W :11

1

12

13

14

increasing them at the rate of
mmumaw,u
by over twice as much as consump-
't don.

There are doubtless bery lerge
volumes still to be found, and
others that will be recoverable as




ELITE TYPEWRITER

+-Title

NATURAL HISTORY MAGAZINE Page g
‘ o1 Author Issue

40 45 50 53 37

10

11

12

13

14

15

16

Jarg

18

19

20

21

22

23

29

30

31

5 10 15 20 25 30 35

oll from the Niddle Bast, Africa
and political independeace
ou_mm-munum
m,'ﬂﬁﬁcmw
owes much of its impetus to this
fact. The Niddle Bast, with its
300-b11110n-barrel reserve and
cheap production, still dominates
& large proportion of the world's
petroleun market.

tes range fom 50 to 150 biliion
barrels. The arctic extension of

the sedimentary hasin of western

[:u the Canadian Arctic and

Exploration for oil has been

| l | ! Xy 12%2

B R T

A.Q. conldmuﬂamm
or two explaining what
the presence of oil
implies about the geo-
logic past?

B
/ e 1T
by

1]
»
]
]
)
)
)
]
1}
]
L}
)
»
»
L}
L]
L}
L}
]
]
L}
[
]
»
)
1
1
)
]
o
’
¥
)
)
1]
»
»
»
L
L3
)
L]




ELITE TYPEWRITER

NATURAL HISTORY MAGAZINE Page &
“Tile g1 Author lssue
e
: |
z s
e 3 ;
4 E
s
: é
: |
; be negotisted. There 1s an active| :
" | exploration program on svalvera. |
' In the U.8.8.R., the grest ofl- :
"' | #1014 of the Pechora and of the
" |0b ant Bas river bastins are betag
** |aevelopes. Gas has airesty veen
** | found near the mouthot the b nes
2 lsthmm,mmm;ju

of Novesibirsk appear to be sat!
18
mwammn.

190
~ |ing central U.5.5.R. in an oil ex

20
port position.

The arctic eavironment presents

_, [Hon and @xtiline, and coste are

rw::vmmt. Oilmen say
25
mztmmﬂx.summ :

26

2k

22

23

well, or five times the industry]
» to drill in Aleska. The
vildeat wells drilled in the
32 Arctic islands heve cost

Slrmm-n.sum
«2 million each. Remoteness is

32

g
28

29

r T Y R T W W O o ww o mw T TN W T T W WA T T EE O W vy ww T W W W T W W W W E WY T w T ww T w W E




ELITE TYPEWRITER

NATURAL HISTORY MAGAZINE Page g
~Titfle @43 Author Issue
5 10 15 20 25 30 35 40 45 50 55 57

N TN T s el T e B R R 5
very costly; labor costs are high
(productivity in extreme weatber
may be cnly 30% of normal); tr
pmnmmmmmmml
wust take provision for all evea-
tualities on site. The lack of the
services that are taken for grented
mmmns.mmmby
tmhﬂun*mmw._
Cargo planes are so scarce in the
region that the companies are said
% have had to use land transport

even at considerably greater
» lsmmmnm.tmmw

thammwmm-m
and the eastern half of the Camads
ian arctic islands, but insurance
costs are high and the season is
mu-emnnmwum' ,
biologieal productivity. Bach groy- | section.
Qsmmummmm- , 3
Yaieh perststs well iato dune in mdst |
z:tu,mmwmm |

year, and reflects back much of
= zatummmmmm :
: laods 1n epring. Me visds,
c¢h often carry with thes an
[abrasive hail of drifting snow, :

32 '
ldesiceate the vegetation of exposed

10

O piched bt f o,

11

12

13

14

il

18

19

20

21

22

24

20

31




ELITE TYPEWRITER

NATURAL HISTORY MAGAZINE Page é
o011 Avthor Issue

40 45 50 55 57

10

1

12

13

14

15

16

il

18

19

20

21

22

23

24

25|

26

27

e i \ Xlis
Nl b H

Chemical processes are slowed :
by the lov hest regime. Juik degredes |
imperceptibly; revent explorers "
port that cane of food left in

larctic in the last century are |
palatsble, or ot lesst as muwh so|
ummw-mn&
decomposers are equally slow to
|degrade materials such as wood andd
's @nd orgenic wastes such as :

party dug up the body of /Charles ) ‘ _ |
e O o and who left him there?

]
»
b
)
L}
1)

M‘mrmm in a

|shallow grave at Polaris Harbour
|ia 1871: his body had undergone

[surprisingly little decomposition
What would heppen if & major

leptilivere to oceur in the Awetic?
It sems projable that much greater
would result then from @ simi

occurence in & wvarmer climatic
« Presunably much less of the ;
would be sbsorbed in the sballlow,

arctic soils than would be 5 |
precipitation s under 10 1
| l
' i
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mmummetm :
dian Arctic where oil exploration
is getive. Ice cover presumably
would tend to slow the

in the destruction of oil et sea

than spontaneous oxidation. This
is a complex process: many of 1
particular constituents of the
crudle oil. D.N. Pilpel/has noted

glow below sbout 40 degrees, and

tudes higher than 75° ¥ or S.

) & U .

that microbial oxidetion is rather
thus hardly proceeds at all in lgti-

MMﬂmmmcM-

mm:m“@muﬂk‘j

£.Q. Can you place Pilpel
for the reader?
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vhere large volumes of floating

river water raise them locelly, &

in southern Hudson Bay. For most
of the year, they remain at or
below 32 degrees.

The likelihood of pollution i
compounded by a mumber of
Oue 1s the public interest in en-|

economically distressed parts of
the arctic countries. Another is
industry typically has to wi
values, when they ave undefended
by strong public pressures. Again
there are not many areas in which
people are more nomadic: in the
Aretic there are few of us who

A
have to live with our mfstakes. Ip

confronting the hazards posed by

environmental conditions and M

attitudes, the arctic fish, bird
snd mmamel populetion share an &

Achilles heel: a lisbility to calg-

mity that seems rmre among the

T e e T e R e T e Y Y e Y T T T T E YT .-
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1|4s, vhole year-classes fail to
? | survive to breeding ege. Comsequent-
ly several of the best studied

vertebrate populations appear to
depend inordinstely on & very few :
" | yoar-B1asses. Obviously the recosp-
tion of this weakness s basif to|
wildlife managewment prectices. In

? |parttcular 1t enphastses the tm- |

** | portance of avolding catestrophic|

' |nortality such as might be caused|

i by & larfe ofl sptll.

| pireet mortality of wilalife f

' |from & 2arge old gush or & tesker| | |
' | aeetdent could be enormous. Avetid | |
wm‘mummy

1

to te: King Bider y
laﬂI hess begin to lay, cone

19
trate in enommous rafts fn Baffin ,
20 b

Bay: scoters end oldsquaws do so

% Mﬁhﬂlﬂumm'm,ﬁ& :

*? |raports of the Paltte populstien,| |

“* 10 be very vulnarable to ofd at E

“ loen | ,

25 '

We must vemesber, 0o, that :
zemumwumm-- -

“" et %0 vary stuttet stopptng .

~ * e grest utun oxtenh of tes '
“ |fovd. ut mentras along the Bervoy .

" | constatns has besn dssertied by

:: such cbservers as AM. Betley, In| |

RO GO P R R W
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spring heavy oil pollution in opep
water off the floe edge in the

Beaufort Sea or Hudson Bay would
proportions of the aretic populs-

tion of swans, ducks, geese, L8,
guillemots, murres, fulmars, Jjaegers,

and phalaropes.
-mm«:%mmu
ento exposed beaches in fall,
covering & thick acoumulation of
wase-piled brash ice, is smong
firet sources of food for ret

S YT e v e rw T e

birds. On Coats mm.@mb

e seen mixed flocks of purple
sandpipers, sanderlings, semi-pel
mated sandpipers, turnstoses, and
koots feeding in proximity to
pintails, jeegers, terns, gulls,
longepurs, pipits, and whistling
swans on plles of storm-wrack in
this food scurce would mske it &
Crude oil is toxic to memy
to mesmals sttemptingto remove it
from their pelts with their
mm\m,mwm;
besvers, mink otter, and lesser

¥

e www o w e e

e e R B e T E e e T W YT e T EE R T W EE W E o e W E T W T WEEE T T T T T W E T EEw T E T w T W w
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by @ major ofl spill in the del
I 3

14
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of the Mackensie River. We are

and how leng it takes to rewover.|
This problem of landscape ¢

is universal in arctic lands.

unmmmmzn“

Meckensie River delta and on the |
Alaskan Avetic Slope, where oil
companies are most active, the }
scape is least able to endure
use. Imperial 011 Limited, 8 sub-
stdiary of Standard Ol of Yew
has Quickly brought the problem
public attestion. Company offi
have reported their experiences
dstall at the Third Casadian
ence on Permafrost in Calzary

Unfortunately, umm«?
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iaouery) aod at the Canadian

“ |portation Research Forus in Toronto.

Briefly, material near the sur
face of unconsolidated sediments :
hmmofiu,l‘nm,E
the fce in the upper layers turns
wm,mmmnufe
of vegetation and soil. When scme
of this material is bladed off with

& bulldoger to obtain a fim sw ,E
llnlmzmmm
lsz:mmimmms
the sides begin to slip, end a
14ﬂmm.mw«m
terrain will begin the precess,
wmwmm,

tracked vehicles, fires or seismic
18

3

(5]

6

8

9

10

13

15

16

17

19

20|

21

22 ;

Sl :

24 ‘ E

oy |

o] z a

27 i

28 ) : i

29 ? i

30. 1

si| s

32 ‘ E 1
é I
: |
5 l
‘ |
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1 ! [ | | | Xj 12Va :! , | K!g
collisgon or shipvreck in the
narrow chamnels of the Arctic.

Pipelines also present

s m.ummuj
protected from the hest vhich _
glve off, experiments indicate
the ground upon which they rest,
or in vaich they are burjed, will
repidly sulside, leaving sectlons| |
'*|af pipe suspended and 1teble to
"' |bretage. Hanglng the pipeltnes, | |
" | the only obvious solutica, will 5

13 :
require the building of ifmmense :
14 .

mambers of pilings. As is well g
15uaeo-uu,'ba-m. M.x:j I

lsmumum<m
koo Nerta Slope oil to Valdes ca
"* |t Gulf of Alesks. A bresk 1n sudh
" |a pipe would release ot st the
mamw-Mu.qm
per mile drained.

These are a fev of the problens
faced by the oil industry, end
public interests, in avctic lands.
Jﬂmmu&mmm
will be required; for emmuple, off- |
shove drilling is not now
" lia avette packitce. Stuttes have | |
besn uede of submarine teuker fead- |
1b414ty, but the capital costs

17

20

21

22

25

24

25

f e T T T EYT T T T T . w e e

26

27

29
30
31

mmumumuﬁu

32




ELITE TYPEWRITER

NATURAL HISTORY MAGAZINE Page 13

041 Author Tk Issue

5 10 15 20 25 30 35

40 45

10

11

Jee

13

14

15

16

17

18

19

20

21

22

24

25

26

27

28

29

30

31

32

they-are in northern North

‘ i : ‘ | [ X) 12Va :[ |

those of surface vessels of simi-|

lar speed and capacity.

northern parteof the U.5.8.R.

Priroda last year carvied an
by & fisheries official, B.C.
Burdiyan, who attributes a drastig
deecline in the huge fisheries re-
sourcas of the Ob-Irtysh river
basin to pollution, largely from
in 1964 dumped some 6.5 million
into the Ob basin. Burdiyan bel-
mnmum:ﬁr.ﬁ
million pounds of fish per year,
or 16 per cent, of an average
sopual cateh of some 110 million
pounds. Burdiyen seems to have
spoken to some effect: o year
later; according to a news report
of Pebruary 17, 1969, a western
well operators to prison for pdf
ing @ river and killing its fish,
Thasengineer vas seatenced o

three years and the foreman to two

#.Q. Can you list major
species affected??
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1| years for eriminal negligence. :

2| waste :
mmummumﬁmgah

S |flowing iato the Volga River is/sp |

4| ebundant that ten glant purifice-|

5 |tion plants have been constructed|

6| to remove it. E

7| he problems of iandscape degrg- |

8

10

31

12

13

dation in the U.8.8.R. are )
very eimilar to those faced in ;
Alasika andSansds, except that ia
eddition to permafrost, the drillers |
in the Ob basin have to contend :
with gxtensive seasonal floods.
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1.l

12

13

14

15
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22

; I \ I | ;

arouad alretrips and settlemants.
If people are to live in and enjoy
our Avetle; as surely they will
incyeasingly find cause to, we
must fiod ways to preserve its
landscepes. And 1§ 18 not culy &
w«u&w 1141150 aad
some $10 million & year in the
Horthwest Territories, and immes-
surebly more culturally and
bummm
landscapes.

Legislation for the protection

WW“W’M

mmmmm

P1814, In Canada there ave regula-
mm.mmmmd

qmmmmum@

12%a

Bresent Begulation and Present Nedds

jof euvircmment snd blological valves

|

is




ELITE TYPEWRITER

NATURAL HISTORY MAGAZINE Page 48
“Title 041 ' Author ' lssue
G S R P 6 S
' It eoviromment, but so far there
i r to be if whndatory provisigns |
z 3&%««%
L

: m_wwmam
" hives end otber potentislly destrge- |

" tive machines and techniques. A ; .
L w bill, "An act respecting the k.ﬂ- Is this bill now law?
: Memmmnfﬂ
®lasd gas 1n the Yukon Territory a
" the Hortiwest Territortes" 5
Hpmmmmumm -
% lgn-gounetl %o preserive the neasutes |
lsEnutry to prevent polliution of
5 r, land and water as the result
;s ot handltng or produciag ofd or
"° [0 et m0 Weutiog 35 nate el |
M st Samape. T% 1s wiler E
12 that the Worthwest Territh :
1 :
E“‘ PAETEEE S -
“" it 1s the hope that these vill be M ik dm
"~ prociatned tn tine to prevest mord | |
* e ;m-m"mmm. i
i - i
1 anan aee aleregent 1
:mmuummuuum X 5
ies. The pece of development has |
28rbmtmmmmm:m : |
* piresty veoan dons..
A At present, four agencies govern
z:mmumewm
l
___________ IR R |
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of the Alaskan tundra: tbnli.i.
Ravy on Petroleum Reserve lNo. b,
the Bureau of Laond Managewment on

Petrolewm Reserve No. b is at
present closed to exploration, but
may sot remain so for long. The
Bureau of Sport Pisheries and Wild-
life has shown 1ts effectiveness
in protecting surface values on
the Aretic Wildlife Range still

The Buresu of Land Msnagement
has esteblished guidelines for
companies operating on public lanfls,
which isclude the provision that
-ahmﬂumammmhrr
detalled protective stipulations
which sredmandatory, but surveill
ance may not iz all cases be

The Wildlife Management Insti
reported in May that the U.S.
retary of the Interior hed
appoianted a special task-force
Russell E. Train, under
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to prepare guidelines for developt
ment on federal lands on the Arctie

Slope. A staff team of Buresu of
Land Mansgement specialists is
also at work developing
to be written into any permit i
to the oil industry for the e
tion of the placned 500-mile

10
11
12 :

which are based on the authority |
13 :
of the States’ Ansdromous Pish Act. |
14 i '
In Jenuary 1969 sdditiouns to the {
State Lavs of Alaske were proposed |
16 ,
o minimize surface dsmage, and :
there is some expectation that these
will pass in their original form.

; Thus in both Alaske and the North-
2

west Territories, the eaviromsental |
21 .

15

17
18

19

problems are recognized and appro-
hﬁm slation is being framed.
WM
m»c«utmmm
International Bioclogical Program,
the Canadian Wildlife Pederation,
and cther groups with interests

enviromment and wildlife, are

22

23

25

26

2

28
> mhm,mc#m

29 |
of the problems we face and to g |

30
them to the attention of the -

sible officials. The oil industry

31

32
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highly developed land clas
tion system, which assigns '
use” values, doing much to ensw
the preservation of uniquely
habitate. Cenade still seems he
tant to assign priorities and v
in her sparsely-settled Arctic,
every year the public at large
greater iavestmente in social cap!
tal; rallvays, aod so on, to fos-
ter extractive industvy in the Ngrth..
The same public is becoming very
senaitive to pollution and other
forms of enviromeftal degradatign. |
It seems wnlikely that 1% will 5
long before development becames
subject to planniang based ou
kuovledge not only of mineral
fuel resouress but also of
resgurces, whose very

and rising values we now dismiss
lightly as intangibles. We must
vorkfor @ whole scale of natural
m,mm«t&mm
all comers: for parks,
areas, scientific reserves and
tuaries; we must press for
umnmutwmmrmtq
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SR S G I e
and the mitigation of surface and
pollution demage; and we must ene
in the future to recognise and .
serve what we have left, and re-
store to ue vhat we need.
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