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Oil pollution has ber.n a serious bioloijical rroblc1�1 in the coastal re9ions 

of Canada for many y:>.1rs o>·JiP0 rr i ncir c; lly to the dumrin�1 of oil ut sea hy 

tankers and other vr�.scls. \·!itll thr. Jclvcnt of the recent "oil boofll", the rrwg­

nitudc of the prohlr·lfJ has gro1·.n enonPous1y. Offshore drilling is n01,1 takinrJ 

pla c e  in the Cunad � t!n /\r·ctic, and is expected to begin soon in lludson Pay iHH.f 

off �!e1·:foundland. 1\ substantial hoc!y of evid ence is at hand clearly dcmon­
st.ru.ting the high degree of r i sk of envit�onmental contamination from such oil 

explorali6n and exploitation activities. 

The proposed usc of the Northwest Passage as an oil shipping route repre­

sents another high risk venture v1here an accident could produce massive 

environmcntul damagr . Canudian waters and coastlines \·tould bear the brunt of 

the n:sult ing oil pollution, which •t�ould pet·sist for decades, perhaps centuries. 

Canada has as yet no effecti�e contingency plan in case of accident, has not 

yet developed a national policy relative to liability of the polluter and 

badly needs effective policies \·lith respect to a) protection of environmental 

quality during oil development activities, and b) promotion of the necessary 

biological and other research requisite to a clear understanding of the complex 

oil pollution phenomenon. 

A series of recommendations is presented (see belovt and pp. 23-28) \·thich, 

if implemented, \'Jill go far tO\'Jard placing the country in a position to intel­

ligently resolve what is now a serious yet imperfectly understood problem . 

Rec.9��1l_!_f'.�dalion 1: ins.!i_gation of a biologica lly and oceanoq_ra_rhica}..J.l oriented_ 
_!'�scare�� .r.toqram in the North Atlantic and the coastal reqions of eastern Canada 

��j__!:.b_?�_ciCil reference !.9 seabirds and other important marine species_. 

Recomm�!.:9�!ion 2: j_nstigation of a research prqgram into the biologj�effe��� 

of mJlj_��o!J.__QQ_llution u·ron the hyooneuston, gr the SUl'face and immediate 

subsurfi!_�_e ___ �iotic community 1·1hich is so critical to the continued productivity_ 

of the ocr.ans. 

Rc�_Q!.!!_�l�lq_i!_tf._�: instiqotion of a research pro_g_!'am i�to the_ bioloq_ical effects 

o f _ 9 i �-� n_ u. r c t i c a n d s u b a r c t i c ��a t e r s . 
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Rccornrncf!_<!<lt.ion 4: carryino �_u_t_o.i_a __ !}i_ti _ _9...Q��urvcx to identify sites of special 

imp_o_l:_!:_9_�cr., lead i nJ_ to_ 0e_v�_l_oR��_!:l_L_.9_! __ c_lj_ t_�c�_n_r_ea pro teet ion program�. 

Rccommrnda t ion 5: ins t i_gn t i o_0 __ c�_[-��sc�s:.b_E.T_0.9 rnm i!lto_the b_1_o log i �a _l��_fccts 

of_pieS�!:!l_�'!_s!___E_r,SJ_p���9 .. J_�f i ncl�L�_t:l__c)_ p_cj_Iochei�J.s_a_l _ __pj_:t_n_t.......92�ra �-'?ns (e.g. at 

!is?_ 1 yrooc!_ -�!2_cL_ Co1��.:l\t:-.. C !l_J_!2_C e) . 

��-�Qillmend�is:>.-!:!_�: 0ev�.J.92.!..1��1_t_ -� f _a_�ru l�.f.fe.£_t i ve __ nn tiona l sys t_s:m for 1 oca t i ng_, 
repo r tin g_,_�ni._idc_r]_t ifi'�.Sl the sources of oil po_l_lytion circumstances. 

�e�.0!.unend�_t_ion 8: Q_e��lopment of n·ational criteria for envil'Orll!iental_p_c_otection, 
to be___j_t:l__c�s!_�_in all s:>il leases, construction contracts and other a_9reements 
\·Jhere the activity prc_s�nts some probability of risk to the env·ironment. 

RccoflllnenQ_ati�: j!!!J2rovemcnt of international coordination and communications. 
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Introduction 

This review of'oil pollution problems as they relate to Canada is intended 

to cover srveral areas. First, it examines the present global oil pollution 

situation, with special reference �o Canada's principal current problem, namely 

coastal oil rollution. Second, it evaluates the special problems v1hich Canada 

nO\'<' fac es, or vlill face in the immediate future due to the press of circumstances. 

Third, based on a recent review of current oil pollution research in Western 

Europe, Canada, and the U.S., it recommends a series of programs which if imple­

mented, would enable Canada to intelligently con1e to grips with what is a rapidly 

grm<�ing problem of national significance. 

Data utilized in the report were derived from a variety of sources. Those 

on the current status of European research were obtained from on-site discussions 

with scientists in England and mainland Europe during the period 18 December 1968-

1 March 1969; for which I acknowledge with sincere thanks the financial assistance 

of the Canadian Wildlife Service. Documentation of other sources may be found i n  

the "Literature Cited" section at the end of the paper. I am indebted to colleagues 

throughout the vwrld fOl' generously providing much useful information on a subject 

whicl1 has as yet no unifying world effort, and whose literature is as a consequence 

now scattered in scores of scientific journals, popular scientific magazines, and 

other periodicals and unpublished reports. I am also indebted to Dr. t�arshall Laird 

and Dr. Leslie Tuck, who critically reviewed the manuscript and provided many 

useful suggestions. 
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That there is an oil pollution problem of national significance w ill 

become cleur from the hllO\·!ing documrntJtion. \·Jhethcr Canada can successfully 

deal with this probleiil dopends ultili:ttlcly upon the u\·larencss of Government, and 

it is to�·!C\t'd this end U1t1t liE: present rPport is ·prepared a11d t'espcctfully 

suomi tted. 

Oil Pollution : A Global Problem 

The In:tgnituciE' of global oil transport activities is difficult to comprehcr.d. 

Tankers co1r:c 0nd g'J, our only contelct vtith them usually being brief gl i111pses in 

harbours Ol' as llhitc-r,lu;J:cd dots in the ocean far belo1·1 the 1·/indm·I of our jetlit',er. 

They seem, for the most part, to be a minor and unobstrusive part of the contem­

porary scenr·. 

It is only \·.then o.:!·2 consider the data on oil transport activities that the 

a1·Jcso.n1e m<:<:nitude of the enterprise becomes clear, and it requires an examination 

of the h·ist<�rical record to appreciate the trends. The arrival of the Irdustrial 

f1.ge br'ought 1·1ith it the "Oil Age". Relatively large volumes of oil 1·1ere trans­

ported and consumed during the first half of the century, especially dul'ing the 

period im:·v;diately preceding 1945. 

Hm:ever, during that time refineries v1ere generally built near the fields 

supplyiniJ the crude oil, and as a consequence generally only refined oils and oil 

products were transported. These products ( gas�line, kerosene, diesel oil, etc.) 

are referred to an "non-persistent" materials, 1·1hich, if accidentally released 

into the environment tend to evaporate quickly, and until recently it was presumed 

vlith minimal environ:nental damage. t-lore recently the trend-has been to locate 

n�fineriE:s remote from the crude oil source, resulting in ever increasing quan­

tities of crude oil being transported vast distances by sea. Crude oil is a 

"persistent" oil, and its effects on the environment can be profound. 

By late 1967 an average of nearly 19 m i llion barrels, or 2 3/4 million 

tons of oi 1 'o'lere being moved by sea every day in the free v1orl d ( 18). At the 

present time half the world's ocean cargo weight i� oil; according to Darling ( 10) 

some 700 billion tons of it in 1967 in 3218 tankers. Seventy to eighty percent 

( 70- so;�) of all oil traffic, including coastal traffic, is crude oil. The 

transport-ing tanket'S are generally huge-up to 200,000 tons, 1·1ith 250,000 ton (12) 

and even 3C",Q,OOO ton tankers slated for use in tile near future. In addition, 

the total nu111her of tankers is rapidly increasing. Some 800 1·1ere added to the 

world's flerts in the past three years alone.( 2 ) . 
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The Horld tanker fleet produces oil pollution in t1·10 principul 1·nys: 1) 

the deliheratc discllar�JC of oily 1·:astr.� in bi lge pumri nys and tank \'lashings, and 

2) thl·ough accidents cHhr.r alsea or l'!hilc lo,rclinq or un loading in port. H:1d 

the historic IJi'ClCLicr· r.f urlrt··;tr:ctf'rl clu!�r;1in9 of dil'l.y bDllost anrJ tank \'Jashin�s 

been cor1tinurd to t!J,� ;)··c,r,en� liOll'ent, 1·:c 110uld no• .. : be cxpc1· i c nci ng C\ ma r ine oil 

pollution problem o� < 1 ulTliJUS rroport iuns. r:luss (u;) cstim,;tcs that the Jwount 

of crude oil \':hich 1·:.nld he r(� l r a s cd i•:Lo the oceans under these cit·cum:tances 

1'/0uld todi1y amoud t.r1 cd>out 60(!;} tons rr.r da.J', or ?,190,'000 tons per year·. 

Fortunately, lar!Jely b ecause of the in t e nse pressures brought to bear by 

ornithologists and consr:rvotionists ( sec P1·oceedings of the 3rcl InLernJtional 

Confet·enco on Oil Pollu t ion of the Sea, Ro1.1e, 7 - 9 October 1968) investigations 

were undertaken to find <!l ten1ate means of disposing of this oil. 

f\s a result Sk�1': Oil Co. in 1962 developed the so-called "load-on-top" 

method of .handling tank ':iasf.ings, l'ihich materially reduced the amount of oil 

deliberately drn;1ped into the sea. Cespite the current acceptance of this 

techni(juc hy many oil t1·ansport companies, 8c:rclay-Smitll ( 5) estimutes that 

because of nccidents awJ deliberate illegal release of 1·1aste oil some 400,000 
tons of oil are still released into the \·Jorld's oceans each year. One may 

confidently expect that this figure \-Jill con t i nue to increase for at least the 

next two d�cad�s for a variety of reasons, �ome of which are discussed beyond. 

The p1·oblem of oil contamination from lea kages v1hile loading or unl oading 

tankers, or from mistakes by oil-using shorebased operations such as electricity 

generating stations, is significant. \-/hile the volumes of spilled oil from any 

single accident are generally relatively small, the impact upon the environment 

is aggravated by 1) the immediate pt·oximity of vulnerable habitats such as bays, 

estuarie�, and marshes; and 2) the rllysically confining effect of the harbours 

in which �ost such activities are located. As a consequence, a few thousand 

gallons of spilled oil can have an enormously destructive impact on the immediate 

envi ronment, where the same quantity released far at sea would tend to be dis­

persed with presumably only.nominal ill effects. 

The oil pollution experiences of the �edway Estuary, a major 8ritish oil 

port, serve �ell to illustrate the situation (17 ) . In 1967 there were no less 

than 34 minor oil spills in the Medway Estuary . The biological effects of these 

spills 1·1ere significant hut not catastrophic. Hol'.rever, on L.:i 18 September 1966 

the \-Jest German tanker Scestern accidently discharqcd 1,700 tons of Nigerian 

light crude oil into the estuary (an unden1ater sea valve had been inadvertJntly 

left open ) . During the follmlinQ 36 hours an immense sheet of oil, trapped 

within the estuJry, \·tas s1·1ept through the area by the tides. !\total of 2778 
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hit-Js 1·:cre founcf drc<cl or incapt�ciltllrd; an unkno·.·m additional numbet· v1ere 

affected. The invr.t'LPI,rate life 1·1as dcvastaled: hundreds of ,,iillions of 

molluscs 1·1cre killcci by the oil a11d thf:' detcr�1ent. used to clean up the spill; 

the lor.al shrinq' (rl�·J'l�JO�l-��Jl_�.<"Jis) and the Dove1· sole (Solea _ _?_<?.l�) d i sllppcarr:<� 

comrlr.tely after tl:i.: pull ution. The ·inte1·tidal vegetation l·:,,s barlly ci{llllaSJCc!. 

�ii<Jt·atory bird utiiization of the area dropped by as much as 95�� for some species. 

The overall ecolu<Jical change 1·:as profound. \·/hilc certain components of the 

ecosystem recoveted relatively rapidly, the effects on overall productivity 

of the arc� were extensive. 

One h�s but to examine the gecqr�p�y of Placentia Bay, Newfoundland, to 

see 1.,rhat a similar accident at the proposed oil port v!Ould do. Placentia Ray 

is one of the ·largest bays in Ne1·1foundland, and is the basis for important 

inshore fis!wry. y/ater currents.and vJind effects in the bay 1·10uld actively 

transport the oil, depositing it along extensive stretches of shoreline, And 

as Placentia Bay is long and relatively narr0\·1, the toxic, v:ater-soluble 

components of the polluting oil would have a protracted influence on the bay's 

mar i n e 1 if e . 

Offshore Oil Drilling : A New Pollution Problem 

In recent years a new source of environmental contamination by persistent 

oils has developed. It has been reported that there are now over 9000 oil wells 

pumping frorn subr1ergcd areas of the \>/Orld's continental shelves. There are 

today over 150 mobile oil drilling rigs, representing about 1 billion dollars 

.,.iorth of equipment, actively involved in exploring for offshore oil. And the 

rate of oil exploration on the continental shelves is increasing. Ocean ���ustry 

(4) lists 29 offshot-e areas in almost as many countries l'lhere exploration and/or 

exploitation is no� underway. The report was apparently not intended as a 

con1plete review of activities offshore, for it does not include the present 

intensive exploration in Arctic Canada and off the coasts of Newfoundland and 

British Columbia, nor that along the Santa Barbara coast of California, nor 

the i111pend i ng cl l·i 1 1  i ng in Hudson Gay. 

Reports now available indicate that in the Baltic and Caspian Seas oil 

leakage from drilling and pumping activities is resulting in grave losses to 

wildlife, principally the migratory 1·1aterf01vl and seabirds, and to the commercial 

fisheries. The widely reported ( eg. 3;20) recent catastrophic blowout of an off-

4 
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shore oil well on the Santa Barbara coast, where crude oil under pressure 

leaked through fissut·es in pc-rl';t:.::�blc scditnentCtry struta, has grarhically 

illustrated I'Jhat can happen duriny such unclen1atcr operations. 

\olhile the industry cloims that such orerations are quite "safe", an 

engineet� presently employed by one of Lhe companies heavily involved in offshore 

drilling stated privately that the life expectancy of such offshore platforms 

was less than ten years, 0\·iing pt·incipally to the dat:10ging effects of storms, 

collisions fro1n ships, and other environmental hazards. It has, for example, 

been reported that an entire drilling rig was carried away by ice in Cook Inlet, 

Alaska. If one adds. to this the problem of breaks in the submerged pipelines 

serving these offshore units, the magnitude of the potential for environmental 

contamination becomes Clear. Such unden1ater pipelines have been bt·oken by 

ice action at a water depth of 250 feet. 

Determinants of the Biological Jmpact of Oil Pollution 

The severity of impact of any particular oil pollution circumstance is 

contingent upon a variety of circumstances. One significant determinant, the 

confining effect of bays and estuaries, has been mentioned. Other dc�terminants 

include, for example, a) the presence of especially vulnerable life forms; b) 

the presence of transporting mechanisms, such as river flow, wind, and tidal 

current; c) environn1enLal conditions, especially temperature and presence of 

ice; and so forth. The discussion which follows attempts to characterize 

the nature of these detenninants using in part documented pollution case histories. 

Greater _ _?nOiv Geese in the St. La\vrence River, Canada: In August, 1 963, an unknO\oJn 

ship illegally dumped about' 1000 gallons of 13unket· C fuel oil into the St. 

Lawrence River. The oil drifted onto the Cap Tourmente Marshes, which lie about 

20 miles east of Quebec City. While marshes are not yet rare ecological entities 

in CanadJ, this particular marsh is of special significance, for it supports 

during the fall and spring months most of the \"Jorld's remaining population of 

the Greater Sno\'1 Goose (Chen Hyperborea atlantica). Some 70,000 birds regularly 

·use fhe area as a resting and feeding ground during their migrations to and from 

5 
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the !\reLic. f,bout 1000 birds 1·:en� in the l!reu at the time of the oiling, and 

more 1·1erc an·iving daily . 

Fortunately, Lhc oil v1as discovt;n:d shortly Clftcr it reJclwd the murshes, 

and by a v igoro u s and conccrlP:! cffor� by the Cunudinn and Pl�ovincial 1·/ildlife 
Service, to�etllCl' \'lith :.Jcmhol·�-. rlf the Giol o �y Dcpul'l.lllf'nt of Lavul University, 

r.tos t of tile oi 1 \·.'C1S rc:!noved a 11: bunted bcf01·e it contaminated the geese. Had 

the spill not been di scove r ed for a few days, and had it occurred a few days 

latr.r in the year, most or all of this singl e remnining Greater Sn01·1 Goose 

popul ution would have been destroyed. 

The Cape Pen�uin of Cupe Province, South Africa: Oil pollution off the southern 
----------�----

and south-western coasts of Cape Province, Republic of South 4frica, has been 

groi·Jing steadily worse in recent .years. The oil comes from a) ships pu111ping 

tanks off the coast while rounding the Cape; and b) periodic shipvll'ecks. l·/hile 

the highly pelagic bird species (e.g. petrels and albatrosses) have not suffered 

heavily, those forms 1·:hich feed in the intermediate zones (cor111orants, gannets, 

penguins) are seriously affected. 

Extreme concern is now being expressed for the future of the endemic Care 

o1· Jackass Penguin (Spheniscus demersus), a species found only in South Africa 

and adjacent islands, whose total population was estimated in 1960 to be 103,000 
(28). More recent studies have indicated that the population is diminishing 

alarmingly (29). In one oiling incident alone in April, 1968, 1700 dead or 

dying pen.guins ''!ere collected along the beaches. This figure represents but an 

unknow� fraction of the total numbers affected, since there are no data available 

on the numbers \·:hich \·Jere oiled and perished immediately at sea, or were debilitate, 

and carried out to sea by winds and currents. However, one study of oiled birds 

at sea (different s�?cies in a different area) indicated that for every oiled bird 

whict1 reaches shore and subsequently perishes in the normal course of events, 

bet�·Jeen eight and eleven .perish and are lost at sea (35). 
Because of its high vulnerability to the chronic oil pollution of its environ­

ment, there is mounting concern that this endemic species of penguin may, within 

a decade or two, become extinct. 

Razorbill of Ouebec and Ne1·1foundland: The Razorbill, Ale� torda, is a member of 
I' 

the family J\lcidae, and is presently found throughout the North Atlantic. 13edard 

(6) has p1·ovided a summary of colony censuses and estimatr.s v1hich indicates an 

approximate population of 40,000 birds for the Canadian Atlantic region. The 

species is widely dispersed, with 33 of the 42 reported colonies 
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apparently having populations numbering less than 1000 individuals. 
ductivc> potential is lm·1 as i.. typic.1l for the alcids, a single young 

produced duri 119 the sunmrc•r h1· ... r·cl i ng s eason. �1orta 1 i ty frorn emh1·yo to 
/ -

by C(·c' .:·d('))to he around 3tl'�, furtlwr reducing 
paten\ i 1 1 of the species. 

The repro­
being 
fledgling 
the 0gc hus heen estir:wtr:cl 

e ffe ctive reproductive 

While quantitative data c.,;· still being gathered, it appears th<lt at least 
the \·!estern Mlantic popul0ti:·11 is diminishing in size. It is uncertain 1·1hcther 

cli111atic and/or ocean enviro1. 11'nt changes are contributing to this reduction in 
number's. The possibility that marine oil pollution may be playing a major role 

in t.l1e apparent decline cannol be ruled out, and some students of the problem 

feel --th'at it may be a major C8ntributor. 

It is clear that a prompt .1nd thorough study of the situation is necessary 
to ascertain the causative factors and, if possible1 to recon;;ncnd actions \·ihich 

can be taken. The Razorbill ropulation is now so small that special care must 
be taken to assure its s'urvival under as near optimum conditions us possible. 

Q_"!_l Tra12_�orting Mechanisn.!2_: The phenomenon of oil slick transport by river, tidal, 
and occun currents, is well enough known not to require special elaboration. 

Reference can be made to the !li.Jl'lt:rous instances of polluting oils travelling 
for many miles on rivers of the United States, Canuda and elsewhere; and the 

Medway Estuary disaster, where tidal flow played an important role, has been 
' / 

mentioned. Transport by vJinds has been \·Jell demonstrated in the Torrey Canyon 
incider1t, where huge quantities of oil were carried principally by wind action 
first to the coasts of England and then to the coasts of France. 

The chronic coastal oil pollution situation of Ne1·1foundland is in part 
the consr.qucnce of onshore 1·1inds bl�inging oil from the sea lanes to inshore v!aters. 
The dynumi cs of \·Ji nd uct ion are not yet \'Je 1 1  understood, but it has been found 
that oil movement is in the san1e general directio� as that of the wind, the 
rate of oil slick movement ayeraging between 2.5 and 4% of wind velocity �0 ). 

Effects of Te!!Pe�at..t::_r_e_: The influences of such envi ronmenta 1 factors as temperature 
and thL� p1·esence of ice are much 1 ess "''ell understood. llm·1ever, it is no\'/ estab­
lished that the rate of t..>iochemical decomposition (bacterial decay) of oil in 
sea1·1ater is temperature derendent. At higher environmenl(.ll teilrperature ( 25-3or\:., 

76-slr.) crude oil t.Jn�aks d01m rather rapidly (1 1 ), and it is at these temperatures 

that most exprrirncnts have been conducted. However, the dccomposi tion rate slm·Js 
rnJrkedly i"lt l01·1er temperatures , and at 0°C is drastically rcrluced, some components 

fo I I 
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of the pr·ocess stopping a 1 together. Over half the earth • s surface has mean 

temperatur·es l·lt�ll bel01.·1 tf,o:,e nccc��sary for the opt-imal L>icchemical decay rate 

of crude oil. Anci decompositiun in the f11·ctic occuns, \·!hose tcllireratun:s are 

at ooc (3?.0f-.) or belol'l thr'Ot!�hout the .F1r, v:oulcJ be very sl01·1 indeed. \-/here 

oil is exposed to still lo•::e;· tu:pcraturc·:., for instance \·!hen carried onto 

shon� lint'S and ice floes, biochc:;nical dc·cuy 1·:ould be virtually nonexistent, and 

the oil 1·:ould pe1·sist fol' decC\ces, perhaps centuries. 

Crude oil is principally a co:ilplex mixtun; of hydrocarbons, soille of them 

highly volatile, some of them very stable compounds 1·1ith high boiling points. 

These higi1ly volatile, "lighter fraction�" arc the components chiefly responsible 

for the high initial. toxicity of f1·esh r.rude oil to marine organisms. Fortunately, 

in tropic and temperate environmc:nts the "lighter fractions" rapidly evaporate, 

leaving on the v:ate1·'s .surface the more inert and pe1·sistent "heavier fructions", 

1·1hich over time develop the consistency of tar and \·.thich are seriously damaging 

only to seabirds, shOl·e biota, and an· . .:n ity values, although they may also inter-
1 1 :: 

fere in a most objectional· way with fishing operations by coating nets, lines, 

and other equipment. 

It must, hOI'Ievcr, be clea1·ly reco911ized that the phenomenon may be much 

more con;�lcx than here-to-fore t'ealized. Biochemical decay of crude oil produces 

a variety of metabolic by-products and hydrocarbons of unusual nature. Suspicions 

are gro\·ting that there may be toxicity problems resulting from the products of 

biochemical decay l·thich seriously co;ripound the knmm environmental degrading 

effects of oil � ��· 

In cold Arctic I·:Jters, evaporation rates of the highly toxic "lighter 

fractions" of crude oil slicks Clre belio·1ed to be greatly slov:ed. The net effect 

is to significantly prolong the time during whicl1 sensitive marine organisms are 
exposed to the toxic influences of the lighter hydrocarbons. Mirinov �3) has 

recently sho•:tn ti1Jt sucl1 surface films of oil are espec1ally toxic to the 

hyponeuston, that special nfarine community found 

( from 0 to 5 cm depth) Clnd \·lhich is co111posed in 

stages of many pelagic and bottoill d1'1elling forms. 

in the surface layer of water 

part of the embryonic and larval 

Many of the species inhabiting 

the hyponcuston duriny their early stages are of great value to commercial 

fisheries (Ja ). Hirinov reported, for example, that the development of fecundated 

spurm of the plaice (Rholllbus maeoticus) was extremely sensitive to the influence 

of oil products in se�\·.tuter. Injury 1·1as not'ed at oil concentrations of 10-4 

to 10-5 ml/L. At these concentrations, 40 to 100�/, of the hutched pre-larvae 

showed vurious signs of degeneration during development and perished. Planktonic 
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ct l 9clf' h.we a l s o been fo1 1 1·,d '", c · ' ' '. i t i v e t o  ti · r '  to x i c  C Ol llpo nc n t s o f  s u c h  o i l s ,  

e x h i h i  t i n g ;·c t a rdC'd c ·. � l l rl i ·: � · . i t. l ll a r d  cl i r< c l  m o r t. tt l  i ty ( 22) . 
T h u s , env i t·o n1�1e n L a l t ('i' · ; · .; ,·<. t i n ·e p l .1 y �; e1 h i � h l y  t·e l ev tt n t  ro l e i n  t h e  cly na:n i c s  

o f  mu r i ne o i l  p o l l u l i O ! l . r:;; c; r · c l  on C l l lTC:I . L  k n m;l ec !gr. , t h e  p r i n c i pa l  ef fec ts a p p e a r  

t o  be : 

1 ) determi n a t i o n o l  )'<) t f'  of h i o c I ;  e:n i c t l  d e g ra d a t ;·on ; 

?. )  d c t c r11 1 i r. i t i o n  o f  r a t  c o f  e '.'a p o r  et t i o n  o f  tox i c  " l i g h t e r  fra c t i o n s " ; 

3 ) i c r. fo nrJir t i o n  \•! i t i l  i t s u n k n01·:n c o J: �; c�q u e n c c s . 

J n a rc t i c  a n d  su b (l l'C t i c  r n v i ro n,x: n t s  t h e s e  t h r e e  d e t e rm i n a n t s  a re a c t i n g toge t h e r ,  

e a c h  a u q:n� r 1 t i 1 l'J  t h e o t l1 1 : r .  T he c o n s e C] u e n c .r: s o f  t he s e c umu l u t i v e a c t i on s  a l·e n o t  

a t  a l l  1·1c l l U ' J cl e r s t oocf a t. pres e n t , bu t they a re c l ec1 rl y o f  gl·e a t  s i 9 n i f i c a nc e t o  

ec o sy s tems r ;f c o l d e r c n v i t·onme n t s . 

To S U IILJ,� r i z e , i t  d oc s a p p e a r
'

pos s i b l c  to make sorne p re d i c t i o n s c onc er n i n g 

t h e  e ffec t s  o f  a s p e c i f i c  o i l  po l l u t i o n e v e n t ,  a l t h o u g h  a t  t h e  o u t s e t  \'Je mu s t  

admi t that l .'e knov1 re l a t i v e l y l i t t l e il ho u t  the dy nam i c s o f  mu c h of t h e pro b l em .  

f1c c e p t.. i n g t h i s ,  th e n  i t  i s  po s s i b l e  t o  c on c l ud e t h a t  t h e  b i o l ou i c a l i mp a c t  o f  a 

g i ve n o i l po l l u t i o n c i rcums tance d e p end s l a r�e l y  u p o n : 

1 )  

2 )  
3 )  

4
) 

5 )  

6) 

7) 
8) 
9) 

t h e  n a t u r e  a n d  C] u a n t i ty o f  o i l re l t' ,l S ed ; 

p a t trrn o f  r e l ea s e  ov e r t i me ; 

g e neral  g eo g ;�a p h i c a l l o ca t i o n  a n d  i nlilled i a t e  t o p o g r a phy o f  a re a ; 

e n v i ro mne n ta l l y  d e t erm i ned pa t te r n s  o f  b i o c h e 1 11 i c a l dc:co1npo s i t i o n ;  

rel a t i v e v u l n r. ra b i l i ty o f  t h e  e x po s ed b i ota ; 

c l i ma t ·i c  cond i t i o n s , e s p ec i a l l y  tempera ture ; 

tran s po rt i n g mecha n i sms , e . . g .  t i de s and vJi n d s ; 

:' r c c:; p q c e  o f  i u  ( cXH' i 't o f  i nf l u � l l C C  p re s e n t l y  u n Known ) ; 

a e s t h e t i c or huma n ome n i ty · va l u e s o r  a rea . 

U s i n g t h e s e  c r i t c r i u , i t  bec om e s IJO S s i b l e  t o  e va l u a t e  the p ro ba b l e i mp a c t 

of o i l po l l u t i o n o n  rT e a s  o f  s p e c i a l i n te re s t .  C e rt a i n  res.J i o n s , s u c h  a s  t h e  Arc t i c  

a n d  S u barc t i c  o f  t h e  U . S . , Ca n a da , and R u s s i a ,  c a n  t h u s  be ex p ec t ed t o  b e  e s p e c i a l l y 

s e n s i t i v e t o o i l  pol l u t i c, n  of a ny k i nd .  T ro p i c a l s ea s ,  o n  t h e  o t h er h a n d , may 

s u f f e r  l e s s  from a po l l u '  i o n ex p e r i e nc e . Nevert h e l e s s ,  cons i d e ra b l e  c a r e  m u s t  

b e  exerc i s r.cl i n  a t telrl[ · t i n g a ny p r ed i c t i o n s . C e r ta i n  h a b i ta ts , s u c h  a s  t h e  co ra l 

f l a t s  o f  t h e  G r e a t  G a r r i r. r � c e f  o f  1\ u s t ra l i u ,  \·.JIJ i l e  tro p i ca l  ( 1 0
° 

to 23°5 . )  a r e  
I . 

e x c r.cd i n �� v u l l lel ·a h l c ow i n g to t h e  t ho ro u g h a nd re pe t i t i v e expo s u re t o  f l oating 

o i l  o f  the s u b s tl·a t e  by t i d a l  fl u c t u a t i o n s . I t  i s  t h e re fo re n o t  d i f f i c u l t to 

u nd e r s t a nd t he grc(l t a l u rm cu rre n t l y be i n g ex pr e s s ed by Au s t ra l i a n  c o n s e rv a t i o n i s t s  
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over t h e i mrend i ng o i l  d r i l l i n g a c: t i v i L i c: s  o n  the Greu t f3ar r i e r  Re e f .  E i t h e 1· 
c h ro n i r. l ca kclgc o r  Cil t a s trorh i c: h l o•.-:c� u t  c ou l d  s e r ·i o u s l y  C:c: g r J d e  a ncl r o s s i bl y  

d c s L t·oy comr l c t c l y t h e.· rc:2fs ov, :r h u rrdrct.ls o f  square n: ·i l e s .  

[3 ·i o l o: , i r. c t l  A s p : <. l s o f  I n tc r n a t i o t 1 a l l\c t i v i t i r s 
______ .._ -- - - - --- -- -- ---- - - - - - - - - ---- . ·------- - --· 

The h i s tol� i ca l  ev i c lcncc re l a t i v e  to i n trrna t i o n a l  n c t i o n  c o n c r r n i nCJ 111a r i n e  

o n  r o l l u t i o n i s  of �p-ea t i n t cn.· s t .  I t  c l ea r l y  demons t ra t e s , for e x ampl e ,  t h a t  

i t  h a s  ll ee n  nei ther n a l i o n a l  �r)\lernn.ent s no r  e l emen t s  o f  t he o i l  i nd u s t ry \'lh i c h  

have r i onecni�d a n d  c a ta l y sed ti le pres c n t  g l o b a l  e f fo t· t  to\'tard a l l e v i C! t i o n o f  o i l  

pol l u t i o n .  R a t he r ,  the move1nc n t  m·tes i t s o r i g i n  a n d  i ts pn; s e n t  r a p i d  s t a t e  o f  

prog r e s s  t o  p r i v a t e 1 n d i v i d ua l s  a n d  conserva t i o n  g r o u p s  who became a l a rmed over 

t h e  ra r i d l y  d e t e r i o ra t i ng e n v i ronme n t a l  cond i t i o n s  ( s e e  tl1e p ro c e ed i n g s  o f  the 

3rcl I n tcnJa t i o n a l  Con fere nc e o n  O i l .  Po l l u t ion o f  the Sea , 7 - 9  O c t o b e r ,  Rome ) .  

A c l a s s i c  demo n s t ru t i o n o f  t h i s mec h a n i sm i n  ac t i o n  i s  f o u n d  i n  the a c t i v ­

i t i e s o f  the Adv i s o ry Com.ni t t e e  o n  O i l  P o l l u t i o n o f  t h e  Sea , a n  i nd e penden t ,  n o n ­

governmen til l g r o u p  \'lh i c h  \':a s formed i n  E n g l a n d  i n  t·1a rc h ,  19S2 . T h i s  Comrr1 i t t e e ,  

a c o a l i t i o n  o f  c o n s e rv a t i o n groups a n d  c o nc e rned i nd i v i d u a l s ,  wa s f o rmed t o  

prov i d e  a u n i ted f ro n t  i n  the s trug g l e  t o  ha l t  the ma s s i v e  o i l  pol l u t i o n v1h i c h 

1·1a s t h e n  i n fl i c t i n g s e r· i o u s  dama g e  to the v1o r l d ' s o c e a n  e c o sy s t em .  The Advi sory 

Comm i t t e e  o r g a n i zed a s e 1· i e s o f  " i nforma l " i n ternJ l i o n a l  c o n ferences o n  o i l  

pol l u t i o n o f  t h e  s e a  ( London , 2 7  O c t o b e r  1 953 ; Cope n h a g e n , 3 - 4  Ju l y  1959 ; rome , 

7 - 9  Oc tober 1 963 ) ,  t h e  l a t t e r  conference 1·1a s s po n s o red j o i nt l y  by the. Br i t i s h 

1\dv i sot�y Con,rn i t t ec o n  O i l  Pol l u t i o n of t h e  Sea , t h e  I ta l i a n  �!a t i o n a l  Comm i t tee 

o n  O i l  Pol l u t i o n  of the Sea , a nd t h e  Nord i c  U n i o n  for the Prev e n t i o n o f  O i l  

Pol l u t i o n  o f  t i r e  Sea , a l l  i nd e p e n d e n t  g r o u p s . T h e s e  " i n forma l " i n t e r na t i o n a l  

c o nferenc e s  have l ed d i n:�c t l y  t o  s u c h  c o n s e r v a t i o n m i l e s tones a s :  

1 )  the fonna l I n le rgovel'mne n t D l Conference o n  O i  1 Po l l u t i o n  o f  the Sea 

( London , 1\p r i l -May 1 9 54 ) ;  

2 )  t h e  I n t ernu t i o nJ l Conve n t i o n c o n c e r n i n g nw r i n e o i l  pol l u t i o n ,  a nd more 

rec r n t l y ;  

3 )  i n  C i'l t a l y s i ng t i le  e s t a b l i s hment o f  H1CO ( I n tel'go v e rnme n t a l  t·la r i t i me 

C o n s u l ta t i v e Org a n i za t i o n , a Spe c i a l i z ed Agency of t h e  U n i t e d  Nll t i o n s ) 

a nd i n  pron1o t i n g ma r i n e c o n s e rv a t i o n a c t i v i t i e s  by t h a t  o r ga n i z a t i o n . 

�lh i l e  ma ny of  t h e  mec h a n i sms ref]u i red to. c u rb o i l  p o l l u t i o n  o f  t he v10r l d ' s  

o c ea n s  a re admi n i s t ra t i v e a n d  technol og i c a l , t h e  need fol� g r e a t e r  b i o l o g i ca l  . . . . , 

knm·il cdgc c o n c er n i n g t h e  p h c n omenon'· . i s
. 

u �9en t .  I n  t h e  a b s e n c e  o f  s u c h  knm"l edge 
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there i s  no guar·untee that  .,.,el l i n tc r , t i oned adm i n i s tra t i ve e fforts \-Ji l l  have lhe 

des i red e ffect s .  The po i n t  i s  m,; d c  c l ear i n  the fol l O\·I i n g  examp l e .  

The propo s a l  has  recently k�c 1 ma d e ,  and  i s  nm1 u nder act i ve c o n s i dera t i on 

by 1�1CO , t o  permi t the re l ea s e� of r e l a t i vel y Smu l l  qua nt i t i es o f  1·m s te o i l  by 

s h i ps 1·1h i l e  i n  tran s i t .  The presen t  proro s a l  c a l l s  for a c o nvent i o n  to a l l Oi·l 

s l1 i ps to dump up  to 60 l i ters o f  o i l  per nau t i c a l  m i l e  o f  trave l , t h i s  rate 

hav i ng been es tabl i s hed by prel i n1i n o ry obse1·v a t i o n s  as not norma l l y  prod u c i n g  a 

d i scern i b l e  o i l  s l i c k  ( 2·1 ) .  8y re l ea s i n g the o i l  i nto the turbu l ence o f  the 

s h i ps ' propel l ers , i t  i s  p1·esumed that the ma ter ia l  1·1i l l  be suff i c i ent ly  d i s per s e d  

t o  pern1 i t  ba c te r i a l  decompo s i t i 6 n  wi th i n a rea s onabl e p e r i o d  o f  t i me . 

Unfodun0 tel y ,_ t here are s everal  i mporta n t  b i o l og i ca l  factors 1·1h i c h  rema i n  

unreso l ved . F i r s t ,  no stud ies  have eve1· been made of t h i s pr&\ .. t i c e  v1hen conduc t ed 

i n  a rc t i c  and  subarc t i c  wa ters , hence no pred i c t i o n s  c a r1 be made concern i ng i t s  

e ffec t i veness i n  s i g n i f i ca n t  por t i o n s  o f  the  \·JOrl d ' s  ocea n s . S econd , n o  s tud i e s  

have been made io determ i n e  the effec t s  o f  the  quant i t i es o f  o i l  i nvol ved u pon 

the neus ton and  hyponeusto n .  Data presented i n  an earl i e r  sec t i on of t h i s  repo r t  

i nd i cate  tha t t h e  p l a n t  and a n i ma l  co:mnun i t i e s  compri s i ng t he hyponeus ton a re 

a )  of cr i t i ca l  i mportance to the produc t i v i ty o f  the  \·/orl d ' s  ocean s , a nd b )  

extr�nely sen s i t i ve to the tox i c  propert i e s  of such  wa s te o i l s .  The proposed 

o i l du1np i ng sc heme , by advoca t i ng the m i x i ng o f  wa ste o i l s  wi th  seawater  i mmed­

i a t e l y  upon the i r  re l ease  i nto the env i ronn1ent , effec t i ve l y  e l i m i na tes  the i r  

d e tox i f i ca t i o n  by the prev i o u s l y  deScr i bed surface evapora t i on o f  the h i g h l y  tox i c  

'1 1 i g h ier fra c t i ons ' 1 . \·la ste  o i  1 s i n troduced d i rect ly  i n to the  ocean  unde1· these  

c i rcums tances may \•Je l l  prove to  be  many thousands  o f  t i !Ties more tox i c  to  hyponeus ton 

organi sms than i f  l eft as surface f i lms . The b i o l o g i c a l  consequences of such a n  

a c t i v i ty c. re d i ff i c u l t to gauge , but shou l d  the pra c t i c e  become u n i versa l l y 

a ccer ted t hrou g h  i n terna t i ona 1 agreemen t ,  they cou l d  v1e 1 1  be profou nd . 

Ca n a d i a n  Probl e�1s o f  Spec i a l  Re1 evance 

Many of the o i l  pol l u t i o n  probl ems pres ent ly  confront i ng Canada a re s i mi l a r 

or i dent i c a l  t o  those 1·.r i th  v1h i c h  a ny i ndu s tr i a l i zed n a t i on has to cope . Fuel  o i l  

l ea ked i nto r i vers and  l a kes  by a c c i en t  or des i g n ;  a c c i rental  d i sc harge of o i l  

from l oad i ng o r  u n l oa d i ng tankers ; v1a s te o i l  from i nd u s try or s h i p p i ngJ dumped i nto 

bod i e s  of both fre s h  and sa l t  wa ter;  these are son1e of the recogn i zed hazard s  o f  

l a rge sca l e  u s e  o f  o i l s  throughou t the \'iorl d .  The i r  u b i qu i ty does  n o t  render t hem 
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a ny l e s s  undcs i l�a b l e ,  no;· d o · : s  i t  j .• s t i fy t h e  d i s l�egard a n d  i r r e s p o n s i b i l i ty 

\v r l i c h  comn:o n l y  l ead s t o  c o r r \ ; . , r i r r i1 t ·i c  r .  C u t  i t  d oc s prov i d e  a bac k g r o u n d  o f  

prev i o u s  expr1· i cn c c  f r  v;r \ i l d c i r  C cl rl<.' ; � c a r r  l eorn IIlllC h ,  b o t h  i n  t e rrns o f  c o n t r o l  

a n d  o f  i 1 11pact  o n  t. k  r r:\' i r'on�; ,"' n t .  

T h ere a n� ,  ho\·:c·vc r ,  o U 1 c r· cond i .  : o n s  a nd s i t u a t i o n s  \'lh i c h  a r e  t o  v u ry i ng 

c x t r. n l s  pcc u l  i a t· L ! •  C r� i ; (: dC! . So .2 o · the � e s i t u a t i o n s  h a v e  l i t t l e h i s t o r i c a l  

preced en t ,  r c r rti o r i n �  d i ff i c u l t u ny f ;  r " l l l  pred i c t i o n s  or � .2._r i olj_ �J t l i d e 1 i ne s  

for C o na d i r1 r r  c. c t i v i ty . T h r e e  s i Lua t i ( . ' l S  a r e  de ta i l ed !Je l O\·J , i n  p a r t  bec a u s e  s u c h  

ev i de n c e  u s  h a v a i l e1 l : l e  s t ro ng l y  .sw1:; o s t s  t h e  need for i milled i a t c  s tudy a n d  

d e c i s i v e  a c t i o n i f  C a n n d a  i s  t o  a v o ·i d  c x t � n s i v e a n d  l o ng t c rn d a m a g e  t o  s i g n i f ­

i ca n t  por t i • , n s  o f  hCl' r.a t ul·a l env i ron:' c n t .  

.Qll_E!J:l�i�i'_1 _i n_'.!.._a n_��----�-xr:lQi!_�t-� on� t �1�1\1·c�j�: The Ca n a d i  un Govcnr;n r n t  i s  of 

c o u t s e  v:e l l t11·1are o f  the i n l e n s i v e  progr<:ll :s of g e o p hys i c a l  a n d  d r i l l i n g  e x p l o l· ­

a t i o n fo1· o i l  c u r r r n t l y  u nd e i"\·Jay i n  the f..r.·2 r i c a n  a nd C a n a d i u n Arc t i c s . O i l  
h a s  recent l y  been d i s c overed offshore i n  Prudhoe Bay , Al a s ka ,  \·l i t h  t he r e s e r v e s  

f o r  t.hJ t  u rea n o1·1 br. i n <J va r i ou s l y e s t i mCi t c•d a t  b et1·1e c: n  25  b i l l i o n  a nd 300 

b i l l i o n ba ne l s  ( t.r.!' l a tt .,:. r  an o i l  i nd u s try e s t i m� t c ) . Fo1� compa r i s o n , s ome 

1 1 8  h i  1 1  i o n b21 rrc 1 s h a v e  been d i sc o •Jr rccl o n  t h e  e n t i re N o r t h  .L\rne r i  c a n  c o n t i n e n t  

ov e1· t h e  pil s L  c e n t u ry ( 1) .  S t i l l  mo r e  r e c 2 n t l y ,  a n  e xp l o ra t o ry \'Je l l  o n  l·ie l v i l l e  

I s l a nd , Nol'th '.-Je s t  TelT i to r i es , s t r u c k  g a s ;  i t  i s  expec ted t h a t  s o o :1 o i l 1·1 i l l 

be d i s c overed i n  t i l e  s 0 me a r ea . Geophy s i c a l  exp l ora t i o n and p o s s i b l y  e x p l o1·a t o r·y 

d r i l l i ng i s  no'.·J u ncl c:n-.'3y i n  H u d s o n  Gay and H u d s o n  S t 1·a i t ,  a s  \'Je l l  a s  o f f  the 

coasts o f  i : c\·Jfo u n cl l ond and 13r i t i s h C r l uir1b i n . Hh i l e  the h:o l a t t e r  a re a s  are 

n o t  Arct i c o r  S u l- C't rc t i c ,  rna ny o f  the com;nc: n t s  1·:h i c h  f o l l o�;1 , a l t h o u g h  d i rec ted 

t m·:a rd the dev e l o p i n�1 rro bl em i n  t h e  Arc t i c ,  are per t i n e n t  t o  t h em a s  \'.'e l l .  

I t  i s  d e s  i r a b  l c to rle.11 1 o n s t ra t e , hefore go i n g f u r t h e r , t h e  e x tre:·11e u r g e ncy 

of the p ro b l em i n  t h2 C a na d i a n  Arc t i c .  The Toronto G l o b e  u nd ilt i l  recen t l y  

r e p o r t e d  ( 16 J u l y  1 9 6 9 ) t h a t  t h e  f i r s t  o f  a proposed s e r i e s  o f  1 5  e x p l ora tory 

wel l s  o n  Me l v i l l e I s l a n d  be i ng d r i l l ed by P a n a rc t i c  O i l s  L t d . of Ca l ga ry ,  had 

s u ffered a g a s  b l o�·.'o u t ( fror11 a s p l i t  i n  the c a s i n g) a b o u t m i d n i g h t  o f  S u nday , 

13  J u l y  a r-.d lwei b e e n  r.u t. o f  c o n t r o l  ev er s i nc e .  !1c c o r d i n1J to t h u t  s o u r c e , t h e  

s p cc i u l i s t  brou�ht i n  by t h e  company to s to p  t he bl 01·10ut 1 ·cportcd t h a t  u rou t i ne 

a p proa c h  1·:ou l cl n o t  he feu s i b l e  beca u s e  o f  t h �  a l mo s t  i mp o s s i b l e  1'/0 r k i n g c o nd i t i o n s  
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o n  a n d a round t he r i g .  l lacl t h i s  b l 0\·1( . L been o i l  i n s t e a d  o f  gJ s ,  Canada wou l d  

a t  th i s  v c:ry 1118111Cnt  be cl c r. p l y  r.:; 1bro i l '  i n  t he JllO S L  ma s s i ve case  o f  o i l  pol l u t i o n 

i n  he 1· h i s t0 1·y . One: h a s  I ' I t t o  rC' f l c  011 the 1·: i d (' l y  doc umen ted rec�nt o i l  

lJl OI'!O t l l  of a \·:e l l G f l s hore of  S :: n t a r .  r" ' • , l ) ·a ( 1 G , 33 ) to rea l i zr the rotr.n l i a l  

rn R g n i tucl c� o f  s u c l 1  it d i S c! S t c r .  f.:1d s · ICC: t h e  C a n a d i a n  Govel' 11!1!Cnt ovms 45% of 

the s toc l: o f  Panarc t i c  O i l s  Ltcl . ( 3  '. the  Co.vernment may thcn�fore fi nd i tse l f 

i n  t h e  mo s t  u n e n •.' i id l c  pos i t i 0 1 1  o f  ! :  .. c om i n g i1 major po l l u t e r  o f  t h e  env i ronfllcn t  

\'lh i l e  s i mu l taneou'; l y  try i ng to c u ' · t· : 1o l l u t i on by o l he1·s . 

The p a t t e r n  o f  o i l  pol l u t i o n c "  Cook I n l et , A l a s ka , c a n  be _ u t i l i z e d  to 

eva l ua t e  some of the: p o t e n t i a l s  of C1 n a d i a n  A1·c t i c  o i l  devel opment  a c t i v i ty .  

O i l  v1a s d i scovered i n  Cook In l e t  i n  1 9 6 2 . Today the1·e a r e  1 3  g i a n t  dr i l l i ng 

p l a t forms i n  u r pel� Cook I n l e t ,  each one v a l u ed a t  $ 1 2  t o  $ 1 5  m i l l i on .  \·Je l l s  

are d 1· i l l eJ t h rough the p l a tform l c � J ·, , a n d  t i le  o i l su bs�qu e n t l y pU!nped from 

them pa sses  l l w o u g h  c o n c re l e - e n c a s r· r !  unden1atfT p i pel i nes to· s torage tanks  on 

l a n d .  Ta n k e r s  t h e n  rec e i v e  the o i l  and  t r a n s p o r t  i l  s ou t h .  Appro x i ma te l y 

1 1 6 m i l es o f  t h e s e  u ndenmter  p i pe l ·; n ! :s  a re n0\'1 i n  o p e ra t i o n ,  some o f  them 

ex tend i ng for s e vera l mi l e s on the f l o o r  o f  Cook I n l e t .  There a re c onf l i c t i ng 

repo r t s  fron1 t h e  o i l  i n d u s try a s  t o  whe t her the  l i nes  are equ i pped w i th 

a u toma t i c  s hu t - o ff d ev i c e s , bu t a p p i1 r e n t l y  t h ey a re n o t . I t  w i l l  be rec a l l ed 

t h a t  a report i s  a t  h a nd i nd i c a t i ng d e s truc t i o n o f  s u c h  p i pe l i ne s by i c e a c t i o n  

a t  a wa ter d e p t h  o f  250 fee-t . 

An ex tra ord i nary ser ies  o f  o i l pol l u t i on i r1c i dents  fol l owed the  d i scovery 

o f  o i l  · i n  C o o k  I n l e t . T h e s e  i nc i den t s  now avera g e  1 -2  e v e 1·y fortn i ght ; t h e i r  

sever i ty ra nges from mod e s t  t o  e x t rrwe ly  d e s t ru c t i v e .  Te n s  o f  th ou sa nd s of 

s ea b i rd s Cl i ld  l':a t e do·.-:1 hilve been k i l l ed by t h i s  pol l u t i o n ,  a n d  e v e n  the c ommerc i a l  

spec i e s o f  f i s h  a n d  b o t tom- d\·:e l l i ng c ra b s h<1Ve been a ffec ted . C o n c e n1 i s  9 1'0\·l i ng 

for the vte l fare  of  t h e  mamma l popu l a t i o n s  of t h e  re g i on , i nc l ud i ng the  bel uga 

\·1ha l e ,  s ea l s ,  sea ot te rs , bears a nd furbcarers (2S ) . 

I n  Ap r i l  1 968 , t he  then  U . S .  Sec re ta ry of t h e  I n ter i o r S t e\·IJrt Uda l l c a l l ed 

for a n  emerge ncy contro l  progra 111 for Cook I n l e t  o i l  opera t i o n s ,  a n d  for more 

c o n s c i e n t i ou s  e f f o r t s  by i ndu s try . Thr. r.o;nments ; 1e 'na d e  a t  tha t t i me: u r e  mo s t  

arpro p r i a tr. t o  the  pre s ent  d i s c u s s i o n .  lie sta ted , i n  part : 

" Du r i n g  l'ecent  r.10 n t h s  I have r e c e i ved 1·:el l - substc1nt i a ted ev i d e n c e  t ha t  
expl ora t i on a nd deve l opment a c t i v i t i e s  i n  Cook I n l e t  h0ve  r e s u l ted i n  a 
rec u r d n g  sc , · ics  of po l l ut i on i n c i d e n t s . [3c t\·IC'C n  June  1 966 a nd December 
1 967 t h e 1·e 1·1ere somr. 75 i nc i dents  o f  o -i l pol l u ti o n  i n  Cook I n l e t repor te d  
by federa l a nd s la t e  a genc i e s re s po n s i b l e  for the  c o n s e r v a t i o n o f  n a t u r a l  
r e s o u r c e s  i n  the  a rr.a . "  
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One report a va i l a b l e  to t h ·� Secn�tary r e v e a l ed tha t : 

'\ Nea r l y  100  o i l  pol l u l i 'J n  i n c i de n t s  h a v e  been reconled i n  Cook I n l e t ,  
Al a s ka , hc t1•1ecn i·1 J r c l 1  1 9G6 a n d  �� pr i l  1 968 . " ( 19 )  

T h i s  u n e n v i a b l e l'ecor .: o f  e n v i r o n:11cnta l c o n ta11l i n a t i o n prod u c e d  by the o i l  

i nd u s t r·y i n  Coo k I n l e t i s  i n  p.wt t h e  res u l t of i na d qu a t e c o n t 1·ol s ,  i n  part the 

res u l t  o f  a t temp t i ng .  Lo c: :' l ' l o i t  o i l  res ow·ces i n  a d i f f i c u l t  a nd poo r l y  under­

s tood e n v i ronm� n t .  Cook J r  l e t i s ,  c l i m a t i c a l l y ,  n o  more d i ff i c u l t  - and proba b l y 

c o n s i d era b l y  l e s s  d i f f i c u l  L - t h a n  the C a na d i a n Arc t i c  S l o p e  a n d  Beau Fort Sea . 

And s i n c e  C a n a d i a n  e n v i ro n;:·e nt a l  protec t i o n l eg i s l a t i o n  a nd reg u l a t i o n s  govern i n g 

o i l  a c t i v i t i e s a re c o n s i d C' 1 ' a b l y more l a x t h a n  t h o s e  o f  t h e  U . S . , there i s  evCJ'Y 

rea son to expect t h a t  C a n a r l i a n Arc t i c  o i l  a c t i v i t i e s  w i l l  b e  a t  l ea s t  a s  d e s truc­

t i ve a s  t h o s e  i n  Cook I n l e t .  Add t o. t h i s  proba b i l i ty the l�e s u l t s  o f  a nc i l l a l'Y 

t erres t r i a l  a c t i v i t i e s - roads , p i p e l i n e s ,  s e t t l emen ts , s t o r a g e  fa c i l i t i e s a n d  

t he i r  rel e v a n t  c o n s t ruc t i o n  a n d  ma i n t e n a n c e  a c t i v i t i e s - a n d  t h e  pred i c t i o n o f  

i mpact u p o n  the f r a g i l e  a r c t i c  e n v i ronme n t  i s  n o t  a n  encoura g i n g o n e . 

Present o i l  l e a s e s  i s s u ed t o  o i l  compa n i e s �' t h e  C a n a d i a n government d o  

not c o n t a i n  env i ronme n t a l  p1·otec t i o n  c l a u s e s , i n  c o n tl�a s t  t o  DD-1 - l i ne con s tru c ­

t i o n  c o n t r a c t s  for t h e  m i l i ta ry .  T h e  C o o k  I n l e t  examp l e  d e t a i l ed a bove , i l l u s t r a te s  

w h a t  c a n  l1a ppen e v e n  i n  t h e  presence o f  rel a t i ve l y  wel l reg u l a t ed o i l  deve l o pm e n t  

a c t i v i ty .  T h e  e v i d e n c e  i s  t h u s  unequ i vo c a l  t h a t  C a n a d a  mu s t  a c t  dec i s i v e l y  a n d  

soon i f  s h e  i s  t o  a v o i d  t h e  wa nton d e s t ru c t i o n  o f  h e r  a r c t i c  env i ro nmen t ,  i nc l u d i ng 

i t s wi l d l i fe ,  o n  a n  u n precedented s c a l e .  

Tankers I n  the tJo r t h \·le s t  P���e - An Ad d i t i o n a l  Ha z a rd_: T h e  U n i ted States h a s  

re c e n t l y  been r e f i t t i n g t h 0.  t a n k e r  t·1 a n h a t ta n ,  i t s  l a r g e s t  merc h a n t  v e s se l , for 

travel  i n  /\rct i c  vw ters . T h e  t·1a n ha t t a n ' s  deadv1c i g h t  t o n n a g e  i s  1 06 , 500 a nd i t  

c a n  c a r ry 38 , 220 , 000 g a l l o n s  o f  c r u d e  o i l ; a c cord i n g  t o  o n e  report e n o u g h  t o  f i l l  

nea r l y  <'1000 r a i h1ay t a n k  c <: r s . The i mmed i a t e  g o a l  o f  thi s exel'C i s e i s  to ex p l o r e  

t h e  feas i b i l i ty o f  t r a n s port i ng c r u d e  o i l ,  obta i ned .fl�om o i l f i e l d s o n  t h e  Arc t i c  

Sl ope , e a s t  througl1 the Nort hwes t P a s s a g e  a n d  hence to r e f i n e r i e s  o n  the New 

E ng l a n d  coa s t  of t h e  U . S  . . The proposed route i s  t h r oug h t h e  C a na d i a n  Arc t i c  

i s l a n d s  to Dav i s  S t ra i t  between Gaffi n I s l a n d  a n d  Green l a nd . H a l f o f  t h e  4500 
m i l e  route wou l d  be c o v e red by i c e .  The f i r s t  t r i p  i s  s c hedu l ed for the s ummer 
of 1969 . 
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A cursory g l a nce  a t  a ma p of the reg i on i s  suffi c i ent  t o  conf i rm that  

v i r t u a l l y  a l l o f  the  haza rduus po r t  o f  t h e  j ou rney l'li l l  be t h rough C a n a d i a n  

wa ter s , o r  1·1u tcrs v:h i c 11 , a l tl l�ugl 1  . : u e  t o  i n ternct t i o n a l  a g reelilen t s  are cons i dered 

� ' h i gh  sea s "  a t·e _ i m=:,r.d i a te l y  cu ·l l i r.J uou s t o  C a n a d i a n  \·ta t e l'S a nd l a nd s .  To date , 

Cana d i a n  and fiiT:et· i c a n  i c cbl'eo kr.rs iJJ v e  been the on ly  l arge vess e l s  to traverse 

t h i s  rou te 1v i th a ny pred i c ta b l e de �; ree of  s u c c e s s -. 

Of a l l i n tern a t i on t� l  o i l t r a n s po r t i ng ven t ures u nd ert a k e n  to d a te , t h i s 

proposed Nol'l hv:e s t  Passage  p l o n  i s  c l ea r l y far and a1·tay t he most hazardous . · I t  

i s  extremely h a z a r d o u s  n o t  o n l y  f o r  the  s h i p s  a nd t he i r  c rews , b u t  fo r the 

Arc t i c  envi ronme n t  a l ong the rou te of the t a n ke r s . T h e  s i n k i ng  - o r  even s e r i o u s  

damagi ng - o f  bu t o n e  l a rge t a n k e r  i n  t h e s e  waters cou l d  h a v e  catastro p h i c  and  

l ongterm e f fects o n  the a rc t i c  coa s 1.a l  e nvi ronment .  I n  the present a bs e n c e  o f  

even rud i P1£· n t a 1·y data o n  the behav i o r o f  o i l s  i n  i ce-fi l l ed a rc t i c  vta t ers , n o  

sens i b l e  con ti ngency p l a n  i n  ca se c f  a cc i de n t c a n  b e  d ev e l o ped . Canad i a n  r�sou rces 

wi l l  bear the brunt o f  a ny s u c h  a c c i d e n t ,  whose i n1pact i s  at present v i rtua l l y  

u npred i c ta b l e ,  bu t kno\'m t o  be grea t .  

Oi l Rel ea sed From Sh i _Rs : A r·1a j o r P1·� b l em_:_ The a v a i l a b l e e v i d en c e ,  \vh i l e  i nc omp l e t e , 

s trong l y  suggests  tha t t h e  grea test  current envi ronmenta l  damage from o i l contam­

i na t i o n res u l t s  from the d ump i ng o f  o i l  by s h i p s  at sea . Severa l pr i nc i pal  sea  

l anes converge off the  Eastern co as t  o f  Newfo u nd l a nd , a n d  t he re are s i gn i f i ca n t  

s h i pp i ng routes t hr o u g h  s u c h  coas ta l  wa ters a s  the Gu l f o f  S t .  Lavwe n c e  a n d  t h e  

S tra i t  of Geo r g i a . Tuc k ( 36 )  has  stated the  s i tua t i on we l l : · 

"Mos t t ra ffi c r o u t ed from Northern E u ro p e ,  t h e  !·led i te r r a n e a n  a n d  Afri c a  
t o  Ha l i fa x ,  the Great Lakes  a n d  lie\·J En g l a nd p o r t s , converges south of 
Cape Race on t h e  Grand Banks o f  Newfo u n d l a n d , wh i l e  t he more n o rt h e r l y  
s h i p p i n g r o u t e  d u r i n g  the summer months  passes  t h r o u g h  the Stta i t  of 
Bel l e  I s l e i n to t h e  Gu l f  o f  S t .  Lavtrcn c e . 

Oil  dumped s o u t h  a nd e a s t  o f  Nev1 1-ound l and i s  carr ied tO\vard t he 
coa s t  by p1·eva i l i n g 1·:i ncts and c u 1· re n t s . There i s  a n  i n famous c u r r e n t  
s e t t i n g  tO\·ta_rd s C a r e  Race \vh i c h  ha s been t h e  cau s e o f  h u ndreds of  ma ri ne 
d i s a s te r s  du t· i ng t h e  p a s t  t h r e e  centu r i e s .  That same cu rrent bri ngs  o i l ­
s l i c k s  tO\varcl the c o a s t  a n d  thou s a nds of dead a n d  dy i nr.J murres a n d  o t h e r  
s ea b i rd s  a re four.d a l ong the s h o 1·es  o f  both s i de s  o f  t h e  Ava l on Pen i ns u l a.  
i n  t h e  fa l l ,  \·J i n i E:' r  a nd early s pr i ng . "  

F i e l d  stud i e s  by l uc k  ( 37 )  h a v e  i nd i ca t e d that t h e r e  a rc severa l p r i n c i p a l  

a reas o f f  tlc1·1fo u n d l a n d  v1here heavy morta 1 i ty to s e a - b i rd s  by o ·i 1 pol l u t i on occur s .  

The. s hores o f  both s i des o f  the Ava l on Pen i ns u l a  have been m e n t i o11ed . A s econd 

a rea , the nor th s i de of Bonav i s ta Bay , sou thwards from C a p e  Free l s ,  a nd a t h i rd ,  
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the Nci·J fo u n d l a nd s i d e of the S t ru i t  o f  13c l l e  I s l e ,  have a l s o been i d e n t i f i ed .  

Morta l it y  from o i l  contu�ni ni1 t i <.· n ,  1·1h i l e  c o n t i n u o u �; , a p p e a r s  t o  be far more 

s e r i o u s  i n  \·l i n t e r , 1-1h e r ,  the E i d e r  d u c k s  concen tra te i n s hore u. ncl the murres 

o ffshore . T u c k  ( and o t h e r s ) a rc c o n v i nced from the a va i l a b l e  ev i dence t ha t :  

" . . .  fa r more nn r r r c s - a n d  po s s i b l y  E i d er d u c k s - h a v e  been k i l l ed 
a n nu u l l y o ff i: ll e  coa s t  o f  Ne1 1 found l and by o i l t h u. n  h a v e  been u t i l i zed 
for food . "  ( __3�p . 1 9 1 ) .  

The s c a t. t e rE:d a nd fragmentary d a ta o n  Ne1·1fou nd l a nd s c.::t b i rd des truc t i on by 

o i l  have been 1·1e l l s u m:na r i zed for t h e  pedod 1949- 1 968 by G i l l e s p i e  ( 1_ 5 ) . The 

wi nter o f  19)9-60 v1a s apiJuren t l y  one of the \'/O r s t  i n  h i s t o ry ;  G i l l e s p i e  reported 

o f  t h i s  i n t er v a l : 

" I t  1·JJ S e s t i ma t ed t h a t  s e vera l hur .c!red t h o u s a n d  sea b i l·d s 1·1ere d e s troyed 
be tv1er:n J a n u a 1·y a nd !·la r c h  1 960 . The f i r s t  repo1· t  d u r i ng the \·l i n tel' o f  
1 959 -GO wa s fronr the Ava l o n Pen i n s u l a  i n  J a n u a ry b u t  u. p p a re n t l y  a n  e a r l i e r 
k i l l  1·:a s reg i s t ered a l o n g  the IIOl' t he a s t  co a s t .  T h e  k i l l  1•1as h i g h e s t  on 
t h e  A l c i d s  (m u r re s , puff i n s ,  d u ve k i e s , b l a c k  gu i l l emot s ,  a n d  razor- b i l l ed 
auks ) .  I t  1·1as c a l c u l a t ed t h a t  o f  t h e  4 , 000 b i rd s  b u n d l e d by Dr . L . �l .  T u c k ,  
97'1.. v;e re murres .  The source o f  the pol l u t i o n 1·1as n o t  d e tected . "  

He c i te s , i n  a dd i t i o n , severa l o t h e r  i n s t a nc e s  o f  o i l  pol l u t i on d u r i n g  t h e  

same peri od . 

L i v i ngs t o n  � 1 ) h a s  d e s c r i bed t h e  impo r t a n t  c o n c e n tra t i n g effec t upon a l c i d 

a n d  e i d e r  popu l a t i o n s  o f  the North A t l a n t i c  c J u sed by t h e  s e a s on a l  s o u t h e r l y  

movemen t  of t h e  a r c t i c  i c e  pa c k .  The n e t  effect o f  t h i s  i c e  p a c k  movemen t  i s  t o  

compre s s  t l le�. e  popul a t i on s  i n t o  a re l a t i v e l y  sma l l a rea ( " some t h i n g  l e s s  t h a n  400  

m i l es S CJ U <l l'("; - re l a t i v e l y  sma l l i n  t e rms o f  t h e  grea t numbers o f  b i rd s  com·i ng f l'Om 

l a rge brred i n g c o l o n i e s  throu ghout o u r  e (l s tern Arc t i c . " ) , \'lh i c h  c o i nc i d e s  \'l i t h  t h e  

s h i p p i ng l 2 n c  c o n vergenc e s  d e s c r i bed a bove . 

I h a v e  l'ec e n t. l y  i n ve s t i ga ted a n o t h e r  s e r i o u s  C a na d i a n  o i l  pol l u t i o n c i r c um­

s t a nc e ,  o f  a s o r t  not prev i o u s l y  reported i n  the l i terature w i th the exc e p t i o n  

o f  the recent S a n t a  13 a !'l.Ja ra c a t a s trophe . I n  m i d -il.pr i l  1 969 reports \'Jere rece i v e d  

o f  mi gra t i n g h a r p  :. C' 0 l s  i n. t h e  G u l f o f  S t .  Lavwence be i n g f o u n d  covered \'Ji th a 

heavy o i l .  T h i s i nc i d e n t ,  wh i c h  wa s n e i ther wi d e l y  reported nor w i d e l y  known t o  

e i lher au thor i t i es o r  t h e  genera l publ i c ,  i nv o l ved 3000- 5000 a nd poss i bl y  more 

j u v en i l e  harp s ea l s wh � c l1 were f o l l owi n g  t h e i r  tra d i t i o n a l  m i gra t i on rou t e  n o r t h ­

\·te s t  through t h e  S t ra i t  o f  Del l e  I s l e a f ter l ea v i ng the 1·1h e l p i ng grounds a l o n g  

Ea s t ern Quebec s h ores . T h e  a n i ma l s  a p p a ren t l y  c o n t a c t ed a l a rge o i l  s l i c k 

some\'lherc i n  the G u l f o f  S t .  La\'lre n c e  n o r t h  o f  P r i n c e  rcil·ta rci I s l a n d . Eye �<f i t n e s s  

reports i nd i c a ted t h a t  tho u s a n d s  o f  them \'ten: c ompl e te l y  coa ted 1·1i th the v i s c o u s  

mate r i u l , a n d  many 2 v e n t ua l l y  p e r i s h ed . Dea t h  \•IJS e s r cc i a 1 1 y  grues ome , f o r  t h e  
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a n i ma 1 es ' f l i pp c r s  s tu c k  t o  t h 0 i l' bod i e s ma k i n9 s1·1 i r.un i ng d i f f i c u l t o r  i lilpo s s i b l e , 

\vh i l e  the hcJvy , t a r l ik c  co�l ! i n q i r r i t c.� t c d  the s l· i n ; t h e  c omb i nat i o n  e v e n t u a l l y 

s t re s s i n9 t h e  a ff l i c t e d  il 1 1 i l: .2 l r; t o  t i l ; ·  pa i d  o ;  c::. h a ll s t -i o n  a n d  cf eu t h . Dead 

o i l ccl s ou l s  1·1e re found o n  ·i c c  f l c,c�s . D l ong thr bea c h e s  of t he S t ra i t  o f  Be l l e 

I s l e ,  and solile \·Jere o iJ ·; c r v .:d decod i n  t he 1·1a t r. r . 1 t  llc.:s n o t  y e t  been e s t a b l i s hed 

\'Jhether t l 1c c o n tu.,···j , , ;: t i n g o i l  ca· ,1c: fro;,! a s h i p  o r  a s h o 1·e fa c i l i ty ,  b u t  beca u s e  

o f  t h e  l oc a t i o n e nd c i 1·c ums tanc: e�. i t  i s  bel i e v e d  to h a v e  c o me from t h e  former . 

D i  s c u :; s i o n s  ' nci corre s p o nd e n c e  v1i t h  o ff i c i a l s o f  t h e  Cana d i a n \·li l d l  i fe 

Serv i c e ,  Depar tl!;e n t  o f  F i s he r i e s ,  a nd Departn;en t  of T r a n s p o r t  

o v e r  t h i s  s c c: tl  o i l i n g i s s t ' e  h .:l 'le i nd i c a t e d  t h ·: t. u n d e r  t he e x i s t i n y c i rcums t a n c e s  

t hey a r e  no t a d e q ua t e l y  C(j ll i p ped to d ea l v1 i t h � u c h  o i l  pol l u t i on probl ems . Th e i r  

d u t i e s  a rc d i v e r s e , � r d  c o n tro l of o i l  po l l u � i o n  c o n s t i t u t e s  o n l y  a fra g m2 n t o f  

t he i r  overt\ 1 1  respons i t-.i l i t i es .  Au thOl� i ty t o  i n ve s t i ga t e a nd a c t  i s  s c a t t ered 

a1110 n g  a va r i e ty o f  l a1·1S and re gu l a t i o n s , non:; of v:h i c h  are i dea l l y  s u i te d  t o  t h e  

e x i s t i n g cond i t i on s  of the a rea . A t tempts a t  c o o rd i na t i o n a n d  i mproved commu­

n i ca t i o n s  h a v e  been lilii d c ,  c s pc c i u l l y by the C a n a d i tl n  l-li l d l i fe Serv i c e ,  but 

s u b s ta n t i a l i m p roveme n t s  \·J i l l  he needed before a ny t r u l y  e f fecl i v e c oOJ'd i n a t i o n 

c a n  be a c h i eved . One o f  t h e  g r e a t e s t  needs i s  for m i n i s t e r i a l  l ev e l  d i rec t i o n 

l ea d i ng to effec t i ve i n t eg ra t i o n o f  the v a r i o 'J s , nm·1- scparate e ffor t s .  

Equ a l l y  i mp o r t a n t  i s  t h e  need for b i o l o s i c a l  s t u d i e s o f  va r i o u s  a s pec t s  o f  

this phe nomenon . Some progr<� s s  i s  b e i n g  ma d e  tol':a rd u nders tand i ng t h e  ec o l o gy 

a nd p h e n o l ogy o f  the �lo r t h A t l a n t i c  se a b i rd popu l a t i o n s , b u t  t h eJ'e h a s  be e n no 

concerterl il t t empt to d a t e  to re l a t e  t he f i n d i n g s  to t h e  o i l  p o l l u t ·i o n  pro b l em .  

I t  i s  1·1c l l  kno·.-m t ha t exp l o ra t i o n for o i l  i s  ilC t i v e l y  u nd on1ay o n  t h e  

co n t i n c n l,l l s he l f o f f cc:; s te r n  Ne\'/ fou nd l a nd . S i nc e 1·.·e nm·1 h a v e  a t  hand cons i d e ra b l e  

ev i d e nce o f  t h e  my 1 · i B d  p ro bl ems \'Jh i c ll c a n  beset s u c h  o f f s ho r e  d e v e l o pment a c t i v i t i e s 

( ) 
//. 

t h e  Ba l t i c SeCl ; S a n t il  f3.w b a ra ; G u l f o f  He x i c o ; e tc .  , i t  v/O u l d be na 1 ve i r,deed 

to a s s ume t h a t  t l 1 e  c a s t f  r n  C a na d i a n  offs h o re d e v e l opme n t  a c t -i v i t i e s 1·1i l l  be 

comp l e t ed 1-l i t h o u t  s e= r ·i o u s  o i· l p o l l u t i o n  i nc i d C' n t s .  Jhe c o n s e q u e n c e s  of s u c h  

i nc i d e n t s  a r e  no•:J 1·1e l l  r. no\'m t o  111a ny ,  i f  o n l y  t l 1 r o u g h  t h e  e x h a u s t i v e documen ta t i o n  

o f  t h e Sunta 8arbara c a ta s trophe .  Sea b i rd s  1·10 u l d  s u ffer enormo u s  l o s s e s ; ma r i ne 

milrnma l s 1·1ou l d  be a f fec t e d , b u t  t o  a n  u n k n 01vn e x t e n t .  I f  o n s hore 1·1 i n d s  preva i l ed 
a t  t h e  t i mc o f  a n  a c c i rl c n t ,  e x t reme l y  s e }� i o u s  damage co u l d re s u l t to the i n s ho re 

f i s h e r i e s  a s  a c o n s eq u <>nc e o f  a ) the b i o l o g i c a l d e t e r i ot'a t i o n o f  the s h o J'e l i ne 
i tse l f ,  h )  the k i l l i n <J ilnd r e nde r i n g  u n f i t o f  'fi s h  a nd o t h er· co1nmeJ·c i a l l y  i mpo rta n t 
ma r i n e spe c i e s ,  a nd c ) o i l  da ma g e t o  f i s h i n g gea r .  The s e eff0cts wo u l d  be a u gme n t ed 
by the d e s tru c t i o n o f  a e s th e t i c v a l ues o f  the s h o re l i nes , a p o i n t  o f  co n s i derobl e 

s i gn i f i c a n c e  to a n  e c o nomy Cl c t i v e l y  i n t ere s te d  i n  promo t i ng t o u r i sm .  
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The c o s t o f  o i l  r· o l l u l "i r"dl i nc i cl c n L �  c a n  he h i �J h .  The C r i t i s h Governm e n t  
\ / 

i s  p r c s r n t: l y  �. u e i n 9  t i l ;  o ·:m ct� n f  t i l e  G t , :� 6 3  t o n P.r � ;t· r i c a n- ol·med To r r ey C a nyo n for 

$8 , 1 56 , 000 t o  pay for l .he c l c a r1 i n a o p (� r ·c: L i on s u b s e q u e n t  t o  i t s be i n 9 grounded o ff 

t he sou n1·:e s t  coi\ �. t  r· f F. n g l a r a d  ( ?. ) .  l i!•::.:-. u i t s r e s u l l i ri g  f rom damu�e d u e  to tt1c 

b l O'.·IO u t  of o n e  of ! I n i o n  O i l C o . ' s o f f s hor;."! \':e l l s  r H � i1 l' S 0 n ta B a r ba 1·a no1·1 to t a l 

more t h u n  $2 b i l l i o n ( t h e:  v a l u e  o f  t h e  o i l l o s t  d u r 'irr9 t he f ·i r s t  1 2  days o f  t h e  

b l o1·1ou t I·W s
.

c s t i ma ted a t  s ome t h i n g. l es s t 1J a n  $ l m i 1 h cn ( 1 G ) . 

One rea s o n  fOl' t h e  roten t i a l  e x t e n s i v e n e s s  of dara1a � JC  from a n  o i l  no1 1 u t i o n  

i nc i d e n t i s  the q u i te l i'. r SJ C  a rea t h a t ev e:: n a mod e s t  C] U a n t i ty c a n  cove r .  The 

t h i c knes s n f  u. n  o i l s l i c k  i s  n e v e r  v e ry � wea t , t h e  a c t u a l  t h i c k n e s s  be i n g d e t erm i ned 

l a rge l y  by i ts v i s c o s i ty and e x i s t i ng e nv i l�onmental  c o nd i t i o n s . One B r i t i s h  

report i nd i c a ted t h a t  1 5  t o n s  o f  o i l  ( type u n spec i f i ed ) d r o p p e d  i n t o  a c a l m  s e a  

covered e i 9 h t  s q u a re lli i l e s i n  l e s s th.:: n i'l \'leek ( J 4 ) . Ano t h e r  re por t o f  a p a t c h  

o f  j e t t i s o n e d  o i  1 fou n d  o f f  th e c o a s t  o f  Dc nma1·k s ta t ed t h i'l  t t h e s 1 i c k  c ov ered 

a n  area of 77?.  s q u a r e  m i l e s , threa t e n i n 9 n o t  o n l y  t h e  b i 1�d l i fe , b u t  a l s o t h e  

beaches o f  bo t h  En g l a nd and c o a s t a l  Eu rope . ( 3 1 ) . Ca l c u l a t i on s made by B l o k k e r  ( 7 ) 

i nd i c a t e t l .at  1 000 c u b i c meters ( a bo u t  1000  to n s ) o f  c ru d e o i l  1·1o u l d s p read t o  · 

c o ver 78 . 5  m i l l i on s q u a re meters o f  wa t e r  s u rfa c e i n  90 m i n L1 t e s  a nd a bo u t  235 . �  

m i l l i o n S C] u a re me te r· s ( a bo u t o n e  s q u a re m i l e )  i n  1 0  h o u r s . T h u s  even a re l a t i ve l y  

sma l l  s p i l l  c a n  j e o po1·d i z e l a rge a re a s  o f  1·:ater a n d  damage e x t e n s i ve c oa s ta l s ho re-

1 i nes . 

1\t t h e  pres e n t  t' i rne t h e re i s  no i n io rma t i o n  a v u i l a b l e i nd i c a t i n g t h a t  t h e  

C a na d i a n  Governme n t  h 2 s  de v e l o ped c o n t i nge ncy p l a n s  f o r  the i n e v i ta b l e co il s t a l 

o i l  pol l u t i o n l�csu l t i r .�; ftom a c t i v i t i e s i n  t h e  1\ rc t i c a nd on t he c o n t i nen t a l  s h e l ve s , 

· no r  for the prohl e1ns c n 1 1 s e<l u e n t  to da m(l g e t o  o r  d e s truc t i o n o f  a tct n k e r  a t t emp t i n g 

t o  neg o t i a t e t h e  No r t h :.''2 S t  Pa s s a ge . I t  s h ou l d  be po i n t ed o u t t h a t  nc i t he 1· B r i ta i n  

no1· t i r e  o t her c o a s t a l  c r: JU n t r i e s  of \·!es t e rn Europe had c o n t i ng e ncy p l a n s  a t t h e 

t i me o f  the To r rey U nyur 1  d i sa s t er ; a n d  i t  vw s l a rge l y  t he a b s e n c e  o f  effec t i v e 

c o n t i n ge ncy p l a n s  1·1h i r. l·, re s u l ted i n  s o  m u c h  u n c e r t <1 i n ty a nd c o n fu s i o n bo t h  i n  

Great 13ri ta i n  a nd Frct l r � ·r  c o nc ern i ng l ea d e rs h i p  a nd I.J�s t <lpproaches a t  t he t i me of 

th e a c c i d e n t .  Some <l p pn:c i a t i o n  o f  t h e  need for i n t e l l i g e n t l y  c o n c e i ved c on t i ng ency 

p l a ns. c a n be o b t a i n e d  f rom s t u dy of t h e  book � To r r_�X. ��_nyO...!_l_ .�l l u t i o�. a n d  �1a r'i!J� 

L i fe '  (3'1 ) ,  ano t h e  i·:h i te P a p e r  o n  C oa s ta l  Po l l u t i o n  p1·eparccl for the flollle 

De par tmen t of t h e  U .  1\ .  (3?. ) ,  both of v:h i  ch c a re fu l l y  do c ume n t a nd exam i ne many 

a s pec ts of the ' To rr ey Canyon ' d i s a s t e r .  
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The e x tent o f  darn.:� g e  i n  �. cv eru l 1·1c l l  documr: n t r-�d r e c e n t  c a s e s  o f  c a ta s tro p h i c  

o i l  p o l l u t i o n 1·:a s s h o\:n t u  l 1e  I IU l c� i· i a l l y compoundr�cf  L1y the a h s e n c e  o f  a d e q u a t e  

sc i e n t i f i c i n formil t "i O I J  r , n  t l 1e l l ,y s i c i! l l,e h a v i o r  a ncl b i o l o g ·i ca l e f rec t s o f o i l 

po l l u t i on a nd upon u ,·� r h �ini c ;; l  Ll i s p c r � =t n t s  u s sd to c o n t ro l  i t .  An examp l e o f  

t h e  po s s i b l e• c o n s e. , t : : : · . r <: s  o f  th i s  l a c k  o f  k 1 10'.-Jl cdg� 1·1o s t h e  u s e  o f  nea r l y  2 m i l l i o n 

ga 1 1  o1 1s  o f  d e  t £:: r 9 ..: t 1 '. '. l1y t h e  G r i t  i s h  Govr.r 111n.: n t  du r i n g t h e  Tor rey Ca nyon e p i  sodc 

v1h i c h , 0 1 1  f i na l  a 1 1 ; , 1 y s i s ,  V.'Cl'C c o nc l u d ed t o  b e  of q u r s t i onobl e o v e1·a l l  va l u e (27 ) .  

I t  v1ou l d  t h u s  sc·em sho1· t: s i g h t e d  i ndeed for a c o u n t ry a s  de pend e n t u p o n  i t s  na t u ra l 

resources J s  C a r.ada , t o  po s t po n e p l a n n i n g  fo1· the i ne v i t a l> l e u n t i l  i t  vta s i n  t h e  

proce s s  o f  hil p p 2 n i n g .  

The q u � � �. t i o n o f  ' J l t i ma t c: r e s po n s i b i l i ty for t h e c o n � cqucnces o f  o i l p o l l u t i o n 

i s  a d i ff i c u l t p r o b l e1:, need i n g i mmed i a t e  c o ns i derat i o n i n  C a n0 d a . T h e  mo s t  ba s i c  

q u es t i o n i s :  v. i lO \'!i l l  pay for t h e  damages re s u l t i n g  from a n  o i l  po l l u t i o n i n c i d e n t. ?  

Thoma s A .  C l  i r 1� a n , J r . , Profe s s o1· o f  f\dm i ra l ty L<nl a nd I n t erna t i o na l L< ll·r of t h e  

S e a  a t  Geol-� Je \·!a s h i n g t o •1 Un i v e 1·s i ty , i n  a re ce n t a rt i c l e  i n  t he U . S .  N a v a l  I n s t i tute 

Proceed i n g s , r.lay 1 9G 9 (  9 )  observed : 

" . . . .  I n  v i e1·1 o f  t he enonn o u s  da!!la g e s r e s u l t i n g from a 111a s s i v c s p i l l , t h e  
u s u o l  c ho n n c l s o f  t h e  l a•.·1 i n  s u c h  c a s e s , nam:; l y  t h e  /\dm i r c1 l ty court s ,  may 
not be a d oq ua t r. to dea l \'r i th the pl·ol> l e;n . Th i s  i s  bec om i n g more and more 
a p p .:1 r e n t  c:s t h o  s i ? c o'l" t a n k e r s  i nc re� s e s , v1 i t. h  t he J c� pa n e s e - bu i l t  3 1 2 , 000-
t o n  U n i vt:l ·se I n: l (: n d  l ea d i n g  the 1·:ay t m·tar·d t he i n e v i t. e� b l e 500 , 000 - ton -
a n ci Targe)� :.---sr1rri·s-.-- 1 h e p1·o s p e c t  o f  huge ta n k e 1· s c a n' i e s 1·1 i th i t  m i xed 
c o n s c: q t r c nc e s . A s  s i z e a nd s pe ed i nc rea s e s , the ene rgy needed t.o s t o p  t h e  
v e s s e l  i n  a g i v r n  s p a c e  i nc rcu s c s  exponent i a l l y ,  a n d , s h o u l d  a c a s u a l ty 
o c c u r , t i le  l o s �. r s  c ou l d be f i v e t i me s  l ct rger t h a n  t h t� t  i ncu 1· rcd by t he 
l_C']·_c�x .�_1_1\'.2_.1:!_ . . . • "  

Profe s s 0 1 · C l i n g a n  t h e n  a rg u es i n  fa vo r of t h e  c o nce p t o f  " l i m i ted l i a b i l i ty " ,  a s  

the bc s t  1:1ca n s o f  s h i pol': r t rT s  a vo i d i n a ru i n ou s l y h i g h i n s u ra n c e  c o s t s . 

l· . . . 

" . . . .  �s s un, � n �J t h a i  ,: s h i pol'n.1e r i s  to be a s ked to be c: b s o l u t. e l y  1 i a b l e for 
a 1 1y 0 1 1 s p l l li -: !.J C' ,  a n d as s um1 n g f u r t h e r , t h u t  vre a re to req u ·i n: h i 111 to i n s m· e 
t o  a s s �w c  p�yn,� :.

' � ' t h e n  i t  i s  o n l y . fa i r to p l ll.ce a rco sona bl c c e i l i n g o n  h i s 
potcn t 1 a l  l 1 a ! n  r 1 t; la-cts a nd t r ea t 1 e s t h a t  arc de s i g n ed t o  pro t ec t s h i p01·:ne1·s 
from cl i s 0 s t l'OtJ�. c l ({' ims for da rn� g c s . . . . " 

I f i nd t h a t  I an i n  s tro ng d i s a g reeme n t  1·1 i th  Pro fe s s o r C l i n g a n  c o n c e r n i n g 

the bu s i c  c o nc e p t  o f  " l'i rn i tcd l i a b i l i ty " a s  o p p o s e d  t o  tha t o f  " s t r i c t l i a h i l i ty "  

V1herc t h e  i nj u r i n g p c; r t: ·  i s  fu l l y re s pon s i b l e for h i s  o1·m a c t s . /\ppl i c a t i o n o f  

t h e  c o n c e p t  o f  l i m i t ed l i a l>i l i ty \'ro u l d  p l a c e  a s i g n i f 'i c a n t port i o n o f  t h e  burden 

of r i s k  for t h e a c t i v � t i e s o f  a p ro f i t - O l' i e nted spec i a l  i n t e re s t g ro u p  upon the 

govcrn:nc n l  a nd/o r u,e g e n c r u l  pu bl i c . To abrogate t h e  r i g h t s  o f  thr. government 
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o r  t h r.  i ncl i v i d u il l , hy t.t-r,a t y  td' � 1 1y o t her n :ciHi S , t .o j u s t  con; JWllSi1 t i o n for i n c u r n:d 

da n w� s  :, r _ c •:ns u : ,r· t.l ! i C 0 1  t , , -! ,  r· 1 · . : '  :· 1 i � _.' , u:v..:c, · 1 s �  i t l ' �- :  1 1 1 �1 1 . I t  i s  cl i f f i cu l L to S C' e  

1101'.' i t. l·;o t t l d  C O t l L i · i b ;. � :  V1 c1 c ; :- :  L ·.:r s r r . � ,., rJf l't' '·J� 0 1 1 �. i h i l i t _·; f o l� t h e  env i ron:n2 n t ,  

a need so c l ril l' l y  d r : . · J . - . : 1 ,· t:r r l  : 1 d clo:: • ; l : t n L f';,� i n  tk; pc�ir�• l rutn  i nd u s u·y ' s  n: c c n t 

a c t i v i l i r. s i n  Ceo! ·  1 : · 1 · !. ,  f. l. 1 � l : ! .  I t  i · . n l s o  I·'Ol' L h  n r Jt ·i 1 1 0,  i hC1 t  l J . S .  Sec re ta ry o f  

I n t c r i 0 r l l i cL e l  l . :• s  : · _ ,_ ,· � . � 1 _.,, pl : . . ' s e d  t h.-t t t l tcrc be 1 1 0  cl o l l ul� l i r: l i t� t i o n o n  

l i u iJ ·i l i ty fo1· l l . S .  r! ; l n  . ..: n ,  fr,r r _ :- ; ·J n s  e s s e n t i 0 l l y s i rn i l (l 1' t o  t h o s e  prov i rlf•d 

a hove . 
I n  (I I J_" P v r  t t t ,  t l if' , ·  · 0 :· c s e r i o u s  CJ���st. i o n �. yet to be n� s o l vecl concen1 i n g 

l i tl h i l i ty fe r i i1 C  c n v i r' · t ' ."' ; l t .:-. 1 , (! !lei i n d i v i cl t i i t l  propt. r ty , duii l;l�Je 1·1 1 l i ch 1·1 i l l  i n -

e v i t u h l y  rc . t l t  from · o � l c:x ; d o i � :1 t i o n a c t i v i t i e s  i n  Ci'r n r1 d a . T h e  dec i s i o n s  

r,; a c hccl o n  t : ; ; �. c lucs l i · , ·  1·! i l l  1 : :- ·: e  i m;;o ·r' t t: n t  bP.t! l' i i1�J o n  t h e  c l c v e l opi!;c n t  o f  c o n ­

t i n 9 c ncy p l l\ 1 : <"  ·t nd , i n ci -...: � 1 ,  o n  t h e  o v e rc:. l l  C a n0 d i a n  ro l ·i cy c o n c e r n i n �  c n v i ron11:cn t r. l  

p r o t e c L ·i o n  i t· o: : :  clr: s trw ; i '.'2 o i l  pol l u t i o n  e v e n t s . 

f\t t i l "  rr:· s e n t  t i t  . . �� Ca nC\cla h a s  b u t  o ne o f f i c i C\ 1  con t c1 c t  1·1 i t. h n:c o ,  t h ro 'J 9 h  

t h e flr·j' : T t  ' :1 .  or  Tl'(J l · <  � · \"'l'L P a r t l y  bec a u s e  r, r t h i s ,  a n d  p<1 r t l y  IJocv t r s e  o f  t h e  

l (1r�1 e l �,t L<.:C I I I l 0 1 o g i c t: l C1 t ;cl ac:'1 i n i s t r0. t i \·� o r i �nta t i o n  l ! l l i c h  D O T  h u s  l t i s to l· i c u l l y 

hud t O', .'cr r .:l lil.. l' i !l0. o i l  p "J l l u t i <� ll , C' a n a d i a n  [1l'OII'O t i o n O f  s c i e n t i f i c  i n lf eS t i gCl t i o n s  

o f  o i l  r :-1 l l u t i o n  t� t t h · �  ·i n t r r n � t i o n a l  a nd na t i cnl(l l l e v e l  l i e1 s heen s i n�Ju l a 1· l y  l a c ki n g . 

I t  h a s  r,;· · ,: c  .. n d i -J-f i c 1 : l ; t o  o ! J t<.! i n i n -:on;;a t i o n  r e: l cv.:t n t  to i n i.('i' l lc lt. i o t ta l  sc i c:n t i f i c 

a c t. i v i t. ·i r � t h ·r ·c· u g l·, t h  C l r c:cl ·i a :l DOT , c: ncl ·i nfon'a t i o n  fl o·. :  f1·o: 1 1  I i·:C.O u nci o t he 1· i n t e r ­

n a t i onJ l : ·  •d i (· c.  t o  p o i. c; , , � i c: l l y i n ter�.-� s u.�cl C.:t n ;H i i a n  90VPII I I • :.:: t l l.(1 1 c'l CJ C n c i e s  a n d  

r c s r� J r c h  i r, ·  t i t u l i o · ; :  r :  ·� he2n fWJr . 

Tlw : : � t 'i o n n l  R<_ . . . .  , .  c i l Cou n c i l  o f  C a n il u t:  r.!a i n t ;: i l t S  i n  Lot1du 1l a Sc i 2 n t i f "i c  

L i C1 i s o t �  O l f i c r ,  \·J i:c; :-; r• · 1 ,  l . . ' :'l l  fu n c t i o n s  i n c l udr. t h e  f o :. tc-• r i n 9  o f  i n fo l'ma l i o n  exc h a n g e  

a nd p rn�p·c:,n coo:·d i n ' :  · ,. ! a t ·the i n t e l'n� t ·i o n a l  l eve l : n , ·j s  S c i e n t i f i c  L i a i s o n  O ff i c P 

i s  a d  . . : i ri: �' l .Y q t t i p �'C',:  i • '  C tl lTY o u t  t h e  k i nd o f  l i a i s o n  l , oh:e cn s c i e n t i s t s  a n d  

s c i e n t i f i c �j r o u p s  o i  el i · , t· l ' e n l  c o u n t 1· i e s , a n d  hr. t•.-:c e ' 1  Cc : n a cl i t� n  s c i e n t i s t s u n d  i n l e l·­

nu t i o n a l  orqa J 1 � ? i1 t i o r, :  · u  ·h C\ s  r :·l C O ,  u: !ES C O , u n d  ff10 l"ll l i c l l  i s  s o  b.:lcl l y  neP.dcd a t  

t h e  rrr�. r n l. t i r�c· . Dc l · · !A l i o n  o f  r C' �. p o:1 s i b i l i ly f o r  thr s c i e 1 1 t i f ·i c  a s pe c t s o f  o i l  

pol l u t i o n l o  t. l t o  U t ! <. J i 1 r1 Sc i e n t i f i c  L i a i s o n  Off i c e  i n  L o n d o n  v:u u l d  a r petlr L o be a n  

e f fC'c t i v c s o l u L i o n  to t 11c: pro h l e l il .  
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Commu n i c a t i o n be ti"ICC'n i n t e rcs t C'd s ci r n t i s t s  a nd org c. n i za t i o n s  ha s al so been 

hampered l>y t i le  l u c k  o f  a s u i tc h l c i n 1 l' t · n t> t i o n< 1 l  forUin f o r  repot' t i ng research 

res u l t s ,  p ro po sed proj cci c. , a r .�! c i rc u l t"1 t i n �i other i nfo r,;:u l i o n  \"lh i c h c o t r l d  mate r i a l l y 

i mpt·ovc n� search coo: · cl ir , .:"l t i nl ·  i. nrf rul u c r  d u p l i u t i o n  o f  e ffo r t . Onr. c o n s truc t i v e 
\ 

a t tcnt p t  to correct p J t' l .  r. f  l:l d :;  d e f ·i c i e r r �' i s  t o  h!:' fou nd i n  t h e  B u l l e t i n  o f  the 
/ 

No r t h  Ea s t  t·io r i ne Po'l l : . t  i o n  Pt�o g ra;: .. : 12 , u n clt. :' t. h l'  e d i tors h i p  o f  Ptof . R .  fL C l a d: ,  

U n i vers i ty o f  Nr:1·:.: a � t. l e  u p o n  Tyn c ,  C r 1 g l u nd . T h i s  u s < ' f til per i od i c a l , 1·1h i c h  h a s  

b e e n  exper i en c i ng S l: r i o u s  f i na n c i (t l  p ro b l cJ ! . , bc:c u u <; (· o f  i n a d efl l l ute s u p p o r t  fr om 

goven11l1Ctt t a n d i n d u s t ry , rev i e1·1s o n g o i n g and p n, p o :; c ci  p o l l u t i o n r e s r. a rc h  p r o g ra m s , 

and p r o v i d e :. a forum for d i s c u s s i o n o f  c u r r c m t  proul c>ms o f  s i g n i f i c a nce i n  e n v i r o n ­

m e n t a l  b i o l o gy , i·l i t h  s r·u i u l  refei·cnce t o  J' :l 1 l u t i o n .  T h i s  i mpo r t a n t  e f 'l-o r t  

cons t i tu te s  t h e  o n l y  s i 0 n i f i c a n t  a t t�n ·�,; c: t  pt· e s e n t  t o  pt·omo t e  commu n i ca t i o n  b e tv1cen 

s c i e n t i s t s  ·i n th i s  f i e l d ,  and d e s p i t e  t h e  f i na n c i a l l y i mposed l i m i tat i o n s  on s c o pe 

a n rl  readet·� l� i p ,  i s  pr ov i ng of g r e a t  v a l ue: i n  reduc i n<J d u p l i c a t i o n o f  re sca t·c h 

proqrrnlls a nc: fa c i l ·i t?. t: i r . u  coonl i na ted r e s c·,wch e ffot· t .  
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Rec o:nl11f? nda t i o n s  

The fo l l ovl i n •.J s r. 1· i e :. o f  r·r rn·.�"Jr�nd, J t: i (J r r s  a r i s e s  fro1.1 d r: t a i l ed co n s i d e ra t i o n  

o f  the broa d l y b i o l og i c !. l  prl1 ' . ! l� ;�:�� a s soc: i u tccl 1·: i t. l l  o i l  pol l u t: ·i o n i n  C a n Cl cl d . I n  

dcvel o p i n Q  t h ( � S e  r c c o.;  , .:·nclc t i r r· ' ,  ca r c l t r l  s lu\�Y 1·:J s made o f  c u rr e n t  a nd p r o po s ed 

resr..:J l'C i r  p r o g rnms i n  \·:; r tcrn F t 1 r o p o , t h e: U n i t c·d K i n 9 d o::1 , a nd the U . S .  The l3 r i t i s h 

a c t i v i t i e s i n  t l d s _,. i E. hi a l'C o �  s p ec i a l  · i n t e r e s t , fOl' t. he' To r rey C u nyor
/

r. p i s orle 

s e n s i t i zed t h e  U . l: .  lo t h e  ma u n � :.ude of o i l  p o l l u t i o n  p t�obl E:ms a n d  c a t a l y se;d a 

s u b s t a n t i u l  n s c;1 rch effort i n to t h e  pl'Obl em . T h e  B 1 · i t i s h  gov el'nment i s  a t  t h e  

pres e n t  t i 1 1 ie c l e a l' l y  t h e> 1·:or l d  l eader i n  o i l  p o l l u t i o n r e s ea r c h . I n  1 9 68 i t  

u p p r o p r i a trd a t o t a l  o f  $3% , 900 ( C a na d i a n  eqw; v a l e n t ) for t h e  v a r i o u s  p h a s e s  

o f  i t s pi'O�r ·cl ll1 , 1·1 h i c: h  ·i r r c l u d c  i n ve s t i �J a L i on o f :  

1 )  e f fec t s  o n  J .it. r i n e 1 i fe a n d  1·:<: t e r·�mil ; 

2 )  b u r n i n g o f  o "i l  i n  s t t·anded t <1 n kers a n d  o n  the s e a  s u r fa c e ;  

3 ) e r f e c t s of n a t :; r a l  factors o n  moveme n t , d ·i s p e r s n l  a nd des t ru c t i o n o f  o i  1 
o n  t h e  sea s u r fa c e ;  

4 )  o i l  s i n k i ng ,  s cn v e n g i n g a n d  g e l l i ng a g e n ts ; 

5 )  l e s s t o x i c d e t e r g e n t s  a nd i ntproved equ i pme n t  for a p p l i c a t ·i o n ; 

6 )  tnc> chc: n i  ca 1 remov a l a ncl i nexp�ns i v e bc)Onri  ng n1e t hod s ;  

7 )  Ccl l '�O tl·a n s f e r  from d i s a b l ed t a n kel' S . 

C l cul'l y ,  a c t i o n s  o f  a mo re p u n� l y  admi n i s t ra t i ve a n d  tec h no l og i ca l  n a t u re 

\'J i l l  a l s o  be n:,:: u i red i f  Canc.du i s  t o  effe c t i v e l y  d e a l  vl i t h t h e i s s u e . Hov1eve r , 

t h e s e  areas a re bcyo1 ,d my s p he re o f  c o:np e t e n c e .  Certa i n  o ·l- t h e  fo l l 01·1 i n g  

l'ecomm�r c: :J t i o n s  c a n  ! J(• i mp l eme n t ed by a redepl oyment of e x i s t i n g  m a n rm·!er a n d  

r e s o u r c e :  . . I n  s ome c a s e :, ,  hO\'Jever , nc•:.t pro�t'cd1lS 1·: i l l  h a v e t o  be i n s t i tu ted i n  

order t o  a e l l ·: eve t h e  d e s i red e nd s .  

�l i t h r e s p e c t  to t i l e  fi n a n c i n g o f  p ro p o s ed n e1·1 progt·ams , i t  c a n  be p o i n ted 

o u t  tha l u l t i 111a t e l y  t l l :2 re tro l eum i n r l u s tl'Y i t s e l f  \"J i l l  be a maj o r  rec i p i e n t  o f  

t h e  benef i t s ,  t h t'OWltl reduced i n s u r 0 n c e  c o s t s , i mpl'OVcd p u b l i c  rel a t i o n s , a n d  

a s s i s ta nc e i n  t he s CJ l u t i o n o f  i nd u s t t·y- l·l i d e  pro b l ems . I t  i s  t h u s  c o n s i d e red 

o n l y  a p propr i u t c  t h u t  ",Or;tc of t h e  c o s t  for s u c h  pro9ra:ns be borne by t i l e  p e t ro l eum 

i ndu s t ry , v i i1 d i rec t c: o : t t r i b u t i o n  or an a p p r o p r i a t e  t u x  mcc h< lll i sm .  Segme n t s  o f  

t h e  i nd u s t ry ltClve � l l " t · J d y  demons t t· a t rrl t he i r  c o n c e r n  a nd s e n s e  o f  l�c s p o n s i h i l  i ty 

by s u p por t i n � r e s r:<.l r c l l  a c t i v i t i e s , a nd t h e  e n l a rgeme n t  o f  t h i s  a c t i v i ty o n  a more 

forma l ba s i s  i s  l>f' l i evcd a v e ry de s i ra b l e go? l .  
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The s u c c e s s fu l  t·es o l u t i o n  o r  C.l l l t: d u ' s  o i l  pr • l l u t i o n  p ro b l em \·J i l l  come 

o n l y  i f  a nw x i mul:l i li l �'•Jr'·�· t i o n of l o t J l  e f fot' l i s  i1c. l l � 0.ved . Espec i a l l y  i 1npor t a n t  

i s  t h e  need for i n d u :- � : · i ct l / u o '.' r i·nn.� n t / t n i v c· r s Hy c o l l il l >oru t i o n i n  a l l  facets 

o f  t i le  f:JHk�uVOl ' . By 1· 0 r !: i n 0 1 o9 r: thc�;· - i n  t ! 1 �  s h tl r i n � o f  resources , t h e  

a l l o ca t i o n o f  rcsr>J ; ·c l l  il c t i v H ·i e s , a n d  r.·o s t  i t: :pol· t u n t  t h e  recog n i t i o n o f  

j o i n t  r e s p o n s i b i l  i :.y t o  soc i e t y  for !J rov i d i n� J  a p rcw1rt a n d  i t1 t e l l i g e n t  s o l u t i o n  

t o  t h e  pl·ob l cm - C i' n  1·:e e x p e c t  t o  u c h i C1.'e t i l e  d e s i red g0 u l s  o f  p r c s c t· v a t i o n o f  

e n v i l'onrncn Lc. l  q u .:: l i ty 2 r. d  s u s ti! i n e d  v i a b i l i ty o f  t h e  o i l  i nd u s iTy . 
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B.�£0_!!_!!1 ,_('_0_!:1�_!:-i_0�_1_1_:_ j_n�"J.L(J?.U _0_!_1 ��--!1 __ t!._i C!__l 0;1 �.c!l_l _ � y  __ ll_nd _ _ o_�_rl_0 !!._�.9T��li_�a_1J._x o r i e n t� 

_r.CS�C\ 1 '!� 1 !  _ _1 •�·9-�!��1111 _ _  i ��-- _!_he i �01  -�- 1 ! __ ;. i � f1_n_t � C_ i� nsl __ t_h �� --S:gc� ·; t 0 l  .. _ _!"�_0j_�_1:_s _ _  o f _ _  C_il_ �-t ern_QJ_n_0 d o  

�j_! !1 _ _  s p_��_i_u } .  l 'E ·  i_l:I_C_t_l�-� _ L :-.' __ :'":Yf: � · 1 d � �: _0cl __ o_ t ��-��---i r::pc•_ry� �( .!1��-r i  ��e __ ?J!�_c:_i_�-�. I t s 

pu 1·po;,rs  a rc t ( ) : 
J )  dC' t C l't"tl i nc t :1 :: l · i e s e n t  c;t u scs  a nd pa t terns  o f  o "i l  po l l u t -i o n ;  

?. )  evr. l tW Lf"· l i t . i ! 1 f l u 2 nc{�c; of oc e a 11 c mTc n t s  a1 1d  \::i ncl s u po n s uc h po l l u t i o n ; 

3 )  a ni1 l y s r  u ,  . .  c o , , s e: � ;uPnu· s  o !  sen son<t l  moveiilr� n t s  a n d  d i s tri b u t i on o f  

s c CJ h i ; ·C: �, ,  s eo l s ,  a nd o t h e r  i_111po 1· t ant  spec i e ·; \'ll l i c h a rc s u bj e c t  t o  o i l  

p o  1 1  u t-i  o n ;  

'l )  d r. t r� ri l . i n e  t h e  j re :; c n t  mCl g n i tude a ncl n a t U l·e o f  s cu b i nl o i l i n g a t  s
e

a ; 

5 )  d c t' :.? t 'ln i ne t.i . r  l · , · l a t i o n �. h i p  of s h on�l i ne d o t. a  ( o i l ed b i rd s ,  o i l ,  etc . ) 
to (' v c n t s a t  : f a  ; 

6 )  s t ur!) and p rc. ' i c t t h e  pol l u t i o n  potent i a l s f l'Oill offshore o i l  e x p l o i ta t i o n 

a c l i ·.' i t i es ,  vl i i l : s p ec i a l  rcfl'rei iCe to the d c v c l opn,c; n t  o F  po l l u t i o n 

c o 1 t t  l'O 1 meci 12  n i r;r:s ancl fu n c t  i u nll l c a n t  i 119C: 1 : cy p 1 ans ; 

7 )  t·r cor.�:112nd , u l  L i 11�e1 t e l y ,  I·Iays i n  l·th i c h  r.1:w i n2 o i l  p o l l u t i o n  a nd i t s 

d <� l e l c t· i o u s  e ffec ts i n t he s t udy a r£:u c o n  b e  u l l ev i a t ed . 

�E'con��'�_, ,r�:._� �: 1 ?. : -��-
t
-�g;':_�j_Q_Q_2f�J:

e
s

_�a r�_!'l_P!_0.9T_�!!,l_i ��!_C?.__!:.!!�_Q_��}.s>_gjs:?_l_c_ff_c_c t ?._ 

SJ�!Cl l' i � �� _ _ o_i_l_ J _aj__l_�� ign_�)}O n t_he �_po nr. u  s t<?_l_l_�s>-�-:.. j.J�g_ s u r fC!__cc _ _?__t_lc!._�n���s� i u t�_ 

.?._L�!:.?�I_l_-_f_<,_c_e -��· 1 �i c .�..9�� ·�' �Q.��.t�·tJ]_i c_r]___� c;_ �Q..S:_l� i tJ.s:.dJ. to ___ !:!�:�_..S:..2� tj_n��9__r�od u c  t i_yJJ:L o f  

!_1_�_2�_ei' l 1S . Tl ·

i s f)rCl•Jl'2r1 \!OU l d  s tudy t he : 

1 )  cl�'r.un•i c :;  o f  o i l  d i s r c:t·s i on i n  th2 upper o c c u n  l ayers 1·1 i t h  s rec i a l reference 

t o  t: l l c  JH' O p o s e d  GO l i
t

er s l · C'r n a u t i c a l  m i l t>  o i l  c lUtnp i ng c o n v e n t i o n ; 

? )  t o � i c it y  o f  vr r i ou s  hycl roci.! l'bon s t o  h.:;po n c u s t o n  o rgo n i sms ; 

3 )  t o x i c i ty c. r· r d l �- p i l l  remov ers t o  hyp0 1 1eus ton Ol'9i'i 1 J i sms ; 

4) e f f 2cts  o f  o i l  �: l i c k s  ( a s  o p po s ed to cl i s rorscd o i l )  u pon t h e  neu s to n  

a n d  hypon�u s :: \ rl c o:nmun i t i e s ; 

5 )  c v a l u J t.e t k' 1 1 \' C' r a l
'
l b i o l og i co l  e f fe c t s  o f  t h e  piH'nomcna u n d e r  s t udy s o  

a s  t o  pt·o v i d c  '' s o u n d  I.J i o l o g i c u l  bu s i s  for c o t , v c n t i o n �. ,  t n�2 t i e s ,  o r  

o t her u c!mi n i �; L : ii l. i v e  tl pproochcs  t o  t h e  d i s p o s a l  o f  o i l  a t  sea . 

Rccol.1'i1C'n.-lc; l. i o n  3 :  i n s l i q  . . t i o n  o f  a rcs e u r c h  pi'OCJl'am i n to t h e  h i o l o g i c c ll  e f fec t s  - - - - - --- - -- - - ·  --- - - - - - -------- -- - · - - -- ---�-------·-- - - - - · - ---- ----

of _2_�.! -�i. n __ a_cc t_L�_il._n_r� _? ' :':���c_t_L�- -\i._�_t_�-�·  Th i s  s t udy , of c t· it . i ca l  i mpo t·ta nc c at the 

p r c s r n t  n•qrtli� l l l ,  s h o u l ci i ;r.;cs t i ga te thr fol l m1 i ng a s pec t s of the ov e ra l l p ro b l em :  

1 )  sr·il SO n J l  b i c c l t · �i l l i c a l  decay rates  for v a r i o i J S  ty p e s  o f  po l l u l i n g o i l s ; 
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2) phys i c a l  behav i or ( d i : . tr i bu t i o n , d i srer s i o n ,  m i x i n� , e tc . ) of  o i l s  
re l coscd  i n  a rc t i c  a n ! s u b u rc t i c  cou s ta l  c n v i rolllnc n l s ;  

3 )  i n fl u e n c e  0 f  i r e  o n  d .  r�rs i o ·1 a n d  cvCl roru t i nn of  o i l  ft�a c t i on s ; 
'l )  b i o l os i ca l  r ffr c l s  ct t u H i n,c. i e  fa t e o f  " hct: c llc : cJ " o i l s ;  
S )  e ffc· c t. s  o f  o i l :. t i l ' �" . ; 1 c: 1  i fc s p e c i es o f  i n l.cn'�: t and i li lporta n c c , i nc l u d ·i ft g 

t h e  nw r i rw ntalt::'�;; l s ,  1-: > : h  s pec i u l  rcfen: n c e  to a )  dan1:1 g c  to food s o u rc e s , 
b )  d i rect  f,hy s i c i\ 1  efi . : c ts , c )  phys i ol o g i c t: l  ot ·  tox i co l o g i cc: l e f fec t s , 

d )  e ffe c t s  upon iw h i t;i :  ( e . g .  breed i ng a r ea s )  of  eco l og i ca l  s ·i g n i fi ca n c e . 

B_e_�_0_!!�1_�-'.'��5l_t_fon 'l_: �.<li!.Y ·i nq_JJ_!.!_!. ... o_��! �_Q_na l --�urvey__ts>_j����t i fy_2_1_1r:.:�_Q_f _ _  ?_P-ec i i!_l_ 
j�1J10r_�_0�-�-t_}__e_<t..0_·i n�L.!�- �_?_y_e l_Oj2!_•':�_0_1:_9f c_:cj_ t i�9 ]_�ea __ .2.!_'_9_!:�c t jSJIJ_p_r��.9���. The 
c t' i ler i il for eva l ua t i r t g  s i tes o r  s pec i a l s i gn i f i c a n c e  s hou l d  i,n c l udc : 

1 )  e c o l o g i c a l  s i 9n i f i cancc to \·J i l d l i fe il nd/ol� m:t n ;  
2 )  a e s t h e t i c  ( rccrea t i oni' l , scenic) va l ue s ; . . 
3 )  pres e nce o f  h i gh l y  s u s c ep t i b l e  l i fe forms ( e . g .  A t l a n t i c  s e a b i r d s  a n d  

i ns h o re wa terfowl ) ;  
4 )  presence o f  ra re o r  enda ngered s p e c i es ( e . g .  F:az01·b i l l ,  Crea te1· Sn01·1 

Goos e ) ;  

5 )  u n i q u e n e s s  of  area a s  representa t i ve o f  Cana d i an ha b i ta t s . 
T h i s s u r v r.y s hou l d  cle f i n 'i ie l y  b e  l i n ked w i t h  t h e  pre s e n t  Canarl i a n ac t i v i t i e s  i n  

the I n t c r n c t i o n a l  [3 i o l o g i c a l Prog ran!me ( I GP ) .  There i s  nm·J u n d e n1ay t h r o u g ho u t  
Canada  a n a t i orwl effot' t ,  coor d i nt: tecl t h r o u g h  t h e  Na t i onal  Research Counc i l , to 

i den t i fy ,  d e ::; c r i bc ,  e1nd d e l i neate a r e a s  of sreci al ecological s i g n i f i c a n c e  a n d  
1·1h i c h  repre s e n t samp l es o f  t h e  na t u i' a l  d i v e r s i ty o f  the Ci.lnac! i an env i ronment . 
Th is ongo i ng Jll'ogr<uH c o u l d  rea d i l y  be e n l a rgcl to enco:np a s s  the pro posed c r i t i ca l  
s i te s ur·vey , C•l" to faci l i tct te i ts comp l e t i or, ui th a d v i c e  u n d  t e c h n i ca l  u s s i s ta nc e . 

Rc_c_o����:.!2_d_� t Js>�-� : j_r_.,_?_L �.9il t i O!.J o f  a re� earch _[ll:_Q.9.Ta� __ !_r.!_to tJ�-�1_g_l_�g i ca l  �f_fec !_� 
of_ rres(�_n!_��� 'i . .rroE_�-�- r.�'- t_:_e_f i ne.sL_a nd pett·oc hc1ni  �a  l p 1 t! n t op�_r_:l_t i ons_( c .  q :__?_!:_ 
Ho ],X_l_'Q_O_d_�I'i .. C�:nr. - �y-����!�.�) , 1·1 i t h s pee i a 1 refct·cncc to ; 

1 ) e ff e c l s o n  s l1 o l'C' l i n c b i o t a ; 

2) effec t s  upon hy po neu s ton ( e . g .  l obs tet' l a rva e ,  herr i ng a n d  cod e g g s  a n d  
l a rvar ) ;  

3 )  dcvel ortne n l  o f  means fo r conta i n i ng o i l  con tar;ri nu t i on ( boon1s , e tc . )  to 

avo i d  contam i na t i on and to m i n i m i z e  i ts dJma g i ng effect s  o n c e  a s r i l l  hils  
t a k e n  pl a c e . 
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Th i s  s t udy h a s  spec i a l  re l evance to s u r: l t  c onn;-Jel�c i a l l y s i g n i f i c a n t  a reas a s  

P l a c e n t i a  Gay , \·Ji lere a mt� j o r  o i "l p o r t  i .  i n  proc e s s  o f  d e v e l opme n t .  I t  s ho u l d 

be u n de1 ·ta ken p n o r to d e s i g n  0 t 1cl c o n s _ t u c l i on , p1·ov i cl i n 9 i mpo da n t  b a s e l i n e d il t a . 

Recorrul_!rndQ}_i9_n_�:  ��:-v_c] � :.-.::���-C?L�l_��u_l . . .  �f_f�_C._l i �£...!�il t ��nu l _Sj� tc�n for l o ca t i n g_
, 

repor l i nq ,  a n d  i d r· t � ti r:.l i ; t J  t h e  s otn'cec. nf o i l pol l u t i o t 1  c i rcumsta nc e s . Irnp l cme n l :� t i r  
_ _ _ ____ .. _ ---- - - - - . .  _..,_ _ - -�--------- - - � - - - - - - · - - - - - - - - � - - - - - - - - - - ------

o f  s u c h  a systcr.1 i: u s t  bc�g i n  a t  t h e  m i n i :. t c r i a l  l ev e l  l o  a s sure i n t erde pal·tm-=n t il l 

a n d  i n teru g c n c_v Cll� lpera t i o n a nd i n teg r ;. t ·i o n .  One or mo rr. " C o o l'd i n a t i o n  Centre s " 

s ho u l d  b e  e s t a b l i s hed , 1·1h i ch \·JOL; l d  rec ·:• i v e  repo r ts o f  o i l  pol l u t i o n a n d  c o o rd ·i n a t e 

i nv e s t i g u i. i o n s . Re so u rc e s of t h e  fol l 1 l ' ri n g g r o u r s  s h ou l d  be u t i l i zed to l oc a t e  

o i l  p o l l u t i o n s i tu a t i o n :  

1 )  D e p o r·t11 1ent o'r T ra n s port ( s h ·i ps ,  p l u n e s  a n d  f i e l d per so:rne l ) ;  

2 )  De pa r tmen t o f  F i s hei' i e s  ( s h i p s tl t trl f i e l d personnel ) ; 

3 )  C a n a d ·i a n  H i l d l i fe S erv i c e ( f i e l d pe r s on ne l ) ; 

4 )  Pro v i nc i a l Govcrmr:2 n t s  ( f i e  1 d p2r�. o n n c  1 ) ; 

5 )  na t u ra l  h i s tory a n d  c o n s erva t i o n  01�ga n i za t i o n s ; 

6 )  Ca t t ad i a n  Armed Forces ( f i e l d p e rs o n ne l ) ; 

7 )  O e p , 1 r tmc n t  o f  Ene rgy , t� i ne s  a n d  Resources ( f i e l d personnel ) .  

Th i s  pro� irar.t c o l l l d  be effe c t i v e l y  i mp l eme n t ed through a h i g h  l ev e l  d i r e c t i v e  t o  

these gO\' r ,- nt l.:' n t  a g e n c i e s l i s t ed a b ov e , p r o v ·i ct ·i n g fo1· t he prom p t  report i n g  to 

CoOl'd i no t i o n  C e n t r e s  o f  a n y  o i l  p o l l u t i o n  c i rc um s t a n c e s . C o s t  v10u l d  therefore 

be l i m i t ed Lo t h a t  nec e s s a ry to e s ta b l i s h one o t  more Coord i na t i on Cen tres . I t  
i s  d e s i ra b l e: 1.. h u t  t h e  f i r s t  Co o rcl i n il t i o n Ce ntre b e  es ta bl i s hed i n  a r e g i o n  v:het' e 

o i l  p o l l u t i o n i s  a n  ex i s t i n g  probl e1 1 ,  prefe ra b l y 0 t  a u n i v e rs i ty . f\ p i l o t prog r a m  

o f  2-4 yC'0 r s  s ho u l d b e  r u n  by the u n i v e r s i ty e i ther i n d e: pe ncl en t l y or i n c o o rera. t i o n 

vli t h Govel' I J:;JC' n t ,  t o  de ve l o p t h e  mo s t effec t i ve mea n s  o f  c o o rd i na t i o n . A t  the end 

Coord i na t i on C r. n t ·r"e c o u l d ,  if  Govc rnr.;�! n t  d e s i res , be t u rn e d over 

Govern:w' n t  for p e rma n e n t  o pc rCl. t i o n . R o t h  t h e  r-lemo r i a l  U n i v e rs i ty 

u n ci Oo l hou ? i e  U n i v e l' S i ty a r e  1·:e l l  s i tuu ted ueogra p h i c a l l y  t o  

conduct s u c h  a !J i l ot Coord i na t i o n Centre pro�rum . 

o f  t h i s  l i 1 J lC t h e  

t o  a n  a 9 e : 1cy o f  

o f  tle\'rlo u tlc : l  Clncl 

The p l· i n c i pu l func L i o n s  of s u c h  a Coord i nu t i o n  Ce n t re v10ul d be to : 

1 )  e s ta b l i s h co n ta c l  I'J i t h f i e l d observers a n d  to promo te p rompt and accura t e  

reror t i n g o f  o i l  p o l l u t i o n c i rcur,Jstan c e s ; 

2 )  to coord i na te · i tlvo s t i ga t i on s  a n d  to prov i de rel e v a n t  d a t a  to t h o s e  a genc i e s 

respo n s i b l e  f0 1 ·  nCi t u r a l  resource pro t e c t i o n  <1 nd p ro s ec u t i on o f  pol l u t i o n  

regu l a t i on v i o l z: t i o n s ; 
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3 )  t o  pt�o v i d e  c h emi c a l  a n a l y s e s  o f  pol l u t "i rtg  o i l s ;  

4 )  t o  a d v i s e  �c, v e t·nt;tc' n i  C> f e x i s t i n g pol l u t i o 1 1  t re n d s  o r i nc i p i e n t  p{Jl l u t i o n  

cond i t i tY n s  d t i c h  i.:,ly ll. tc� t e n  t h e  nu t.ll l'<t l l'C.! S o u r c e s  o f  the c o u n t ry ,  a n d  

to prov i d e  i n fc1l'i !:l 1. i o ' l  on n e\·/ dr:ve l o p•n2 n t s  i n  o i l  p o l l u t i o n c o n t r o i  a s  

i t  beco:nes <;Vi'1 ·: ·1 i1 b l e: .  

Rec Oiim:onda t i o n  7 

reference to : 

1 )  h l o·::J ; Jts  a n d  o t h e r  o c c i d e n t s  to offshore o i l  d r i l l i n g  a n d  pump i n g  

fa c i l i t i e s ; 

2 )  p i 1 r 1 i ne s  and � . tut ·age f a c i l i t i e s , b o L h  o n  l a nd a nd u n d e n;a ter ; 

3 )  t< ll d.f.' i 'S  n n d  u �. i 1CT o i l - c a n�y i n g  v e s s e l s  i n s ho r e  a nd 0 t  s e a ; 

4 )  t·!Cl r t i Ju: s t  p,1 �. sc1 g �  t a n k e r s  . ( a  s p2c i a l  c a s e  req u i r i n g s p ec i a l trea tment ) ; 

5 ) bcJ) tl • td e s t u 2 l'.\' o i l  h a n d l i n g s i te s  ( C ome-by-Ch0 n c e ; Ho l yrood , e tc . ) ;  

6 )  s l .f ,rf' l i ne s i t e s  o f  spec i 0 l  s i g n i f ·i c a nc c ;  

7 )  r i v e r s , l a l�r.s , a n d  o t h E: T  f r e :.; hi'Iat cl· l oc a t i o n s ; 

8 )  t l ,e A.rc t i c  env i ro nm 2 n t ,  a n  e s p e c i a l l y  v u l n e ra b l e  r e g i o n . 

I n  every c 1 s ;� c o n t i nge ncy p l a n s  s h ou l d  i n c l ud e  tl lurougl l  cons i d ert! t i on o f :  

1 ) \·: i l  (. 1  i 'f e a n d f i s h e  r i e s v a 1 u e s ; 

2 }  prJ � i:!C t i o n  o f  vu l u C! h l e p l a n t  a n d  a n i mo?. l comnu n i t i e s ; 

3 )  llun::1 n safety a n d  a e s t he t i c  o r  a m e n i ty va l u e s ; 

4 )  t h �  s e vera l a l t e r n a te 1 1 bc s t  mea n s "  o f  a l l e v i a t i n g t h e  p o l l u t i o n  v1hi l e  

5 )  u l t i 1n2. te rc;pons H l i 1 i ty a n d  l i a b i l i ty for d 0 mnge , b o t h  to property and 

to t h e  env i ror:n.:�n t ;  

6 )  l�e <J u l c: t i o n s  a n d  l e g i s l a t i o n  ':ih i c h  1·: i l l  nri n i m i z c  t h e  l i l:el i hood o f  datn a g e  

ft·om t'eco�!!li ? UI sources o f  d a n g e r .  

T h e  rre sent  r; ·, · i t i ; l , effort tm·1a rd d e v e l opme n t  o f  a N a t i o n a l  C o n t i ngency 

Progt'Zl l tl fOl� Lhe U . l� .  ·., h o u l d· be stud i ed a nd l'.thel�c a r p l i c a b l e i t s pt·oc cd u n:�s adop ted 

by Ca nada . 

Re<:_o����·�encl�!:._ i -��� -� : _d_:-- �, . ·_1 o�:�l�t�!.. .Q_:f_�_?. t i C?ni'l}_J:._r i t�t_i_a_f_Q_r:_e t�_Y.. � .ro!��c_0_t_0_l_r_co t e<:_!:j_�t:_ , 

_!:_q _ _  �C?.__i �l�.c�r�_c.l _ _ j !!... �1_]_1 _ _  o_i] _ l _�'� e s , __ C,S>_!_!_S t.!.:._L!._C_!:_i �c�t_t:ac .!:_s_�ld o 1Jt_s�_rcg��C�l t s 1·1here 

_!_l_l_S_��l �.'� �_l-x_ p_r_��,-����. ';__(�l·_C? _ _P.� ha�_·Ll_�t,y_Qf�_r i s k to ___ t__t_t�-��Y-�..cQ.t�l-�_�. Suc h c r i t e r i a  

s hot 1 l d  i nc l ud e : 
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1 )  t h e  prov i s i o n  ft. r u n l i l lt i tcd l i il h i l i ty o f  t h e  d e ve l o pe r ;  

2 )  u t i l i za t i o n o f  -.:• s t  o V Ct i l i1 1 J i c  c n v i rotllllC!ll t i.l l  jH'O t c c t i o n de v i c e s a n d  pl·ocedtwe 

3 )  ca rr. f u l  p o l i c i t o f  a c t i v i ty s i t es d u l· i l t g  a n d  a f t e r  clr.vcl o pmcnt a c t i v i t i e s ;  

4 )  d c s i �J il i llg O f  c k  : l opn:�n l r i 'O�ra :·ls v:h i C I J  1·:ou l d  nw. x i ma l l y  h a rmo n i z e H i t h  

o t h er u s e s  Mtcl ·. : 1 ues o f  t l t e  c n v  i r-o n mr. n t .  

I·Jh i l c  t h e  ncccJ fo:·  • .  1 t i o na l c t i t c 1· i a  arpl i ed t o  deve l o p:m� n t  re l o t c s  mo s t  

i mmed i a t e l y  t o  t h e  o i l  ex, ·: u ra t i o n a n d  cl.::·.;el opmcnt ac t i v i t i e s i n  Arr.:t i c  Canada , 

i t  i s  c l e il t' tlwt m o s t  cle\' c ' • pm c n t  rro9:·ams vJO u l cl p1·o r i t frOJtl s u c h  c r i tet· i a  a n d  

a c t i v i ty g u i·d c l i ne s .  

ReCOllll:lCnda t i o n g : i-mnr·o·.'r: ! "· ··, t of i n ternt\ t i o n a l  c o o rd i na t i on a n d  c ornrnu n i c il t i o n s . 
-- - - - - - - --- - .J-. * - • ·---·---- -- --·- -----·-·-- - - ------------

Th i s  i s  c d t i ca l l y i mpor t,-: : � d u d ng · t h e  comi n Q  d c: c a d e  o f  ta p i d l y  exp.:.nded resea r c h  

a c t i v i t i e s i n  o i l  pol l u L i o 1 , a n d  c a n  b e  s i gn i f i ca n t l y  u rgradrd by : 

1 )  de l e 9 il t i on o f  1 ·c s p · n s i b i l l ty for a l l  i n terna t i o n a l  a s pec t s  s c i e n t i f i c  

r e s e a r c h  o n  o i l  p o l h t i o n t o  t h e  C a n a d i il n  Sc i e n t i f i c  L i a i s o n  Off i c e ,  

Londo n ; 

2 )  f i nr1 n c i o. l  a nd o t h e 1· u s s i s ta nce to t h e  G u l l e t i n  o f  t h e  North Ea s t  1·1a r i n c 

P o l l u t i o n  Pl�og ranl!:·t: , \·l i t h  t h e  e xp l i c i t  a i u1s o f  prJJr,o t i n g the e n l a rgeme n t  

o f  i t s s c o p e  a n d  r � J clers h i p .  
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Saint-Luu rcnt , � · : ·e v i nc e  de Queliec , Canada . Etude d u  Service Cunad i e n d e  l a  

F a u n e - th . 7 ,  l' i n.i s t e 1· o f  I nd i c:: n  !\ f fa i rs a n d  florthern Deve l opme n t , O t ta1·1a 
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