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ARC IC OCEAN ISSUES IN THE '-980'S

I . IN RODUCT ION

Throughout the 1970's the Arctic Ocean has been the scene
of i ncreas inq industr iaI acti v i ty, especial ly on the part of
the petrol ourn industry, With si gnif icant advances in vessel
and p I atform technoloqy, it is becoming technical I y feasible
tO axtr act the riCh mineral reSOur CeS Of the regiOn, bOth fr Om
onshore and of f shor e reserves of enormous potentia I ity. More
anx ious than ever tO reduCe itS dependenCy On farci gn Supp I ieS
of en er g y mater i al s, the Un i ted S 1 ates at taches a hi gh pr i or i ty
to the development of oi I and gas supp I ies in Alaska and the
FIeaufOrt Sea. Or Simi I ar reaSons, Canada iS Str iv Ing to reach
se I f-suf f i c iency in energy before the end of the 1980's by
promoting the exploration of Arctic and of fshor e deposits.

For both of the North American I ittoral states In the
Arcti c Ocean, the attainment of these national goal s is fr aught
with di f f icul ties of a wide va. iety: technoloqical, i deolog ical,
str ateg ic, econom ic, po I i t i ca I, soc io I og ica I, cu I tura I and
I eq a'I . These c i f f icu I t i es have resu I ted in a shar peninq of
d i f f i c u I t inter gover nmenta I i ssues, espec i al I y over quest ions
of access, transit, and environmental protectio~. he stresses
and sensi ti v lties now being encounter ed in the pol itical ar ena
may make it di ff icult for these issues to be amicably r esolved
thr ough inter governmental dip iomacy in the 1980 's,

Some of the bil atera! issues between Canada and the United
States must be seen al so within a reqional context. As a pal i-
tical ar ena, the Arctic reqion can be concei ved either in pol ar
or oceanic terms. Broadly conceived, it consists of the eight
circumpol ar nations -- Denmark, Green I and  semi-autonomous!,
Norway, Sweden, F inl and, the Sov iet Union, the Llni ted States,
and Canada -- and m guab I y al so I eel and as a sub-Arctic nat'ion.
Narrowl y conceived, the Arctic region consists oniy of the six
I ittoral or coastal states bordering the Arctic Ocean: Canada,
Denmark, Green I and, Norway, the Sov i et Union, and the Uni ted
States. For certain purposes account miqht be taken of a few
extr a-regional states which have traditionally or recently
ac quired a spec i a I interest in Arct i c af f a irs, such as the
Un i ted K ingdom, Japan, and the Federal Republ ic of Germany.
I t can be con ended, however, tha the Arctic has not yet
evolved as a r eq ion in any pol iticai iy or insti tutional I y
sl qni f i cant sense. Some even deny that the Arcti c is I ikel y
to become a reg ion in any non-physical sense for a variety ot
geoqraphi cal, cul tural, pol itical, and legal reasons. Yet the
Arct ic Ocean, however def ined geographical I y, can be said to
be comparab I e wi th other "mar ine reg ions" or "reg ional seas"
f rom an ocean manaqement perspective, even thouqh it must sti I I
be descr ibed in terms of potenti a I ity rather than actual ity.



W i f'h a v iew to f oc us ing on these basic ol sp>c I ai poi i<Y
and management issues re I ated to the Arctic Ocean, a group of
pr ominent speci al ists in Arct ic or ocean affairs were invited
to a thr ee-day workshop hei d et Mackinac island in June 198'-
Most of the i nv i tees were drawn fr om i ndustry and the acade< ic
COmmunity, ard the governmental part iCi pantS tOok part in a
strictl y personal, nor-representative capac ity. Ref lecting
the special emphasis on North Amer ican issues in the Arctic
Ocean, nest of the inv i tees wer e Caned i an and Amer i can.

The wor ksnop was convened, then, as a forum for the
non-of f i c i al exchange ot expert v iews, and it was desi gned
spec if ical I y to address the fol lowing tasks:

la! an overv iew' of government pol icy and planning
initiatives affecting the Arctic Ocean, and of the
po I i t i cal and di p lomat 1 c seas i t i v it i es assoc i ated
with the region;

 b! an exchange of v lews on the appl ication of the
new law of the sea to the Arctic and on the status
of unresolved jur isd icti onai Issues in the region;

 c! a stock-taking of recent scientific r esearch
in the Arctic and a discuss ion of the ordering of
pr 1 or i t I es f or the 1980 ' s;

l d! an assessment of emerg i ng vessel and platform
technologies designed for the waters and islands of
the Arctic Ocean;

 e! an appraisal of the role of corporate initiative
and of its Iffipact on government planning and community
development; and

  f ! an overall evaluation of national Arctic policy
requirements for the 1980's in Canada and the United
States, and of the role of regional cooperation within
the context of national planning.

I I ~ S TRE S5ES ANO SCANS  T I V! I I E S

In his introductory remarks, the workshop chairman
suggested that the sans it iv Ity of Arctic Ocean issues seemed
to be the most obv ious point of departure. Stress and
sens itl v lty ni ight even be regarded as the "domlna~t motif" of
t' he entire workshop, not merci y the subject of the opening
session. Yet the sensiti vity of these matters, especial ly in
government and i ndustr y, res perhaps the best pass 1 b le reason
for convening a workshop of this kind,



The Arcti c, he continued, has never been an easy part of
the wO- I d tO knOw and tO "gaea I w i th", The for hcom inC
intrOduCt i On Of large-SCale and mOre Or leSS untr ied teChnolOgy
fr om the shipping, petroleum ard mining sectors of industry
threatened fo impose additional strains on the natural
env ironment and native I i testy l es of the reqion ~ ln the process
of assemb I ing and import ing these techno log ies, tl.e cor porat i ons
have had to innovate as never before, both within and across
each of these sectors of industry. The scale of risks invol ved
has forced the Arct ic- interested corporations to turn both to
inter cor porate and corporate-governmental coai it ions, invol v inq
publ ic as well as private entities. ln the process, the actors
have been forced, to some extent, to overcome their nor mal
compet itive i nst i nets, These Arctic coal i t ions tend to be
uneasy and uncongenial to the normal pol icy-making practices
of their ~embers .

Al though the Third U-N. Conference on the Law of the Sea
 UNCLOS II I ! has not deal t direc~l y with Arctic Ocean issues

any detai I, it' has resu I ted -- or very near ly resul ted
in an entlrel y new legal framework for the qovernance ot the
wor I d' s oceans, irc! udi nq the Arctic Ocean. The comp lex ity
of the Draft Convention on the Law of the Sea, it was suggested,
seems to ra i se more questions about rule-mak ing for the Arctic
than it answers, and to that extent it aggravates rather thar.
reduces the stresses assoc iated with jur isdictional and other
fOrmS of legai uncerta inty. MOreover, the general ly aocepted
trend toward extended coastal state jur isd i ction, w ithin an
expanding spectrum of regimes of national jurisdiction, might
be expected to have strengthened the resol ve of the Arct i c
coastal states to resist extra-regional "encroachments,"
especi al I y Canada and the Sov iet Union which can apparentl y
look forward to possessing the legal as wel I as the physical
means of regulating transit through the Northwest and Northeast
Passages, respectively.

The Arct'ic Ocean, The cha irman conci uded in hi s intro-
duct'ory remarks, might now be seen from f i ve quite distinct
perspectives:

<a! as a new frontier that presents exciting
prospects of resource developmen~, of particular value
for the production of energy and certain strategic
metal s;

 b! as a natura I env ironment of special beauty and
sc i ent i f Ic importance, rmw threa+ened by unprecedented
r isks of pol lution or ecological disturbance;

 c> as an emer ging arena of international
relationships within the I imits of a natural or



phys i ca I reg ion that has not yet acquired
infraStruCture Of inStitutiOnal arranqementS I ike

most other regions;

1d! as an area af converg ing zones of nat ionaI juri s-
dict ion or control belong ing to the coastal states,
and by that token an extens i on of nat ionai systems
o f pub I i c adm I n i s tr at I an potent' i a I I y capab I e of
ef fecting net iona I pal ic ies of acean management; and

 e! as part ot a unique culture consistinri of widely
Scattered but relatively hOmageneouS huma~

sett I ements .

The f irst guest speaker of the opening session, a Canadia<,
began by postulating the th ird ot these four per spect i ves ~
The Arctic, he argued, should be v iewed as a pol it ical reg lo> ~
albeit a reg lon sti I i in an ear I y stage of formation. Those
interested in the reg ion cons isted of the "ice-stat'es" ii e ~,
the clrcumpol ar nations! and a number of extra-regional po~er s
w I th actual or potent i a I i nterests in the req ion for resou~ce
or trans i t reasons. It might be premature to anticipate the
development of ful I y reg lonal "arrangements"   i .e. treatie's
or organ i zatlans! -- and such an emergence might not be
desirable In certain areas of concern -- but clearly the
expanding interests In the reg ion shou l d be served,
maintained, by an Increas ing range of bi later al and subregional
arrangements ~ Even at these level s, negot iatlans wi I I of~en
be diff!cult and canpIex.

The greatest danger ar i ses, he continued, from the
inadequacy of in format ion about of f shore resources and
requirements and the I ack af a Clear v i sian by the governments
of how the future of the Arctic should be shaped, The region
Is about to be overtaken by events, and these events are
happening mare or less spontaneousl y, chief I y as a result of
Industrial I nit latives. Little systematic thought has been
g I ven to the serious prob I ems em+.g ing at the inter face between
government and industry. There ls too much dependence on ad
hoc ad J ustments, an d v Irtua I! y no ev i dence of integratecl
pol icymak I ng .

The same speaker I I I ustrated the tensions of the region
by reference ta the Narweg lan-Sov let confrontation aver boundary
and r«source I saves, and resulting di f ferences within NATO on
how best to respond to the exerc ise of Sav iet mil itary power
in the Eastern Arctic. The NATO ice-states, he suggested,
shou I d be mek I ng e gr eater et f or t to bu I I d mor e cooperat I ve
elements into their Arct ic reiatlonships ln order ta prov ide
a f ir mer po I i ti ca I toundat i an far the NATO a I I i ance in the
r eg Ion .



T he f i r st ma jor commentator al so referred to the increas-
i ngl y sens it i ve symb iot ic rel at ionsh i p between domestic and
for ei gn pol icy consi derations in the Arctic. Hy way of
i l lustration he referred to the current sensitivity of =anadian-
Danish relations, aggravated by recent <;anadian industri al
ini ti at ives ~ ln this context he referred speci f ical I y to the
Arctic Pi lot Project of a consortium of Canadian cor porations,
wh i ch env i sages the extr act ion of nat'ural gas in the Hi gh
Arctic, the I i quefaction of the gas by means of instal lations
to be located in the High Arctic, and the transportation of
t h i s hi g h I y ex p I os i v e cargo by s,pec t al i y des i gned LNG carr I ers
southward through ice-covered waters between Baffin Island and
Gr eeni and to re-gasi f i cat i on plants to be 'located on the East
coast of Ca~ada, This Project is a source of env ironmental
concern to the Greenianders, and fo that extent' a foreign pol icy
i ssue between Canada and Denmark. Moreover, the attempt by
Caned i an cor porat ions to negot i ate special arrangements wi th
the Green landers, who now possess a high degree of "horne ru le",
has been constr ued as Canadian intervention in Dani sh domest ic
affairs, and introduced new irritants into the context of
native peOples' affairS in Canada aS wet I aS Denmark. The
comparab i I ity of native peop I es' issues in the var ious Arcti-
nations comp I i cates the domestic process of pol icy-making wi th
r aspect to these i ssu es, as we I I as the internat iona'I process
of bi I ateral negotiations on matters that are direct l y, or even
indirectly, related to these issues, such as the matter of

trans i t or resource production almost anywhere in the Arctic
Ocean.

The next' conlnentator, an Amer ican, began by emphasizing
the scarcity of Arctic pol icy exper+i se in the United States
outsi de government circles. From his point of v iew, it was
necessary for Amer ican Interests in the Arcti c to be eval uated
w i thin a I arger context of domest ic. and foreign pol icy
considerations such as the national ener gy pol icy context on
the one hand and the context of U.S.-Sov iet relations in general
an the of her . Cl ear ly, Canada has more at stake in the Arctic
than the Unl ted States, by the test of comparative impor tance.
It was unl ikel y that "Arctic pol icy" in general, as dist'inct
fr om occas iona l, speci f ic, Arct ic-related i ssues, wou ld acquire
the sal iency such general consi derations tend to have in Canada-

To the question of the re I at i ve importance that shou id
be attached to Arctic-rel ated problems in the United States,
the answer could onl y be given in an individual situation by
reference to the actual or projected econcmic costs and benef its
invol ved and the wei ght ing that could be assigned fo them, at
a g i ven time, by reference to other avail able options simil arl y
eval uated with in an appropr i ate fr amewor k of national poi icy
anal ysis. I he importance of transit to or through Arctic waters
should be v iewed by the U. S. government from the per specti ve
of al ternati ve energy strategies, and not as an end in itsel f.



I n thi s praynatic manner, Arctic-rel ated issues shou I d be dealt
w i th in much the same way as Antarct i c-re I ated i ssues ~

The nex t speaker suggested that of the ice-states on I y
the Sov iet Union had a clear sense of what it wanted o do in
the reg ion. The clar ity of Sov iet intentions in the Arctic
owed more to a carefu I I y deve loped industri a! pol icy than to
an outward-looking orientation. Russian special ists in Arctic
af fairs rarely showed any interest in the concept of the Arctic
as an international r eg ion ~ Thi s nat ional attitude no doubt
had important imp I i cat fons for the future of r eg ional
arrangements tor the managefnent of the Arct ic Ocean.

Another commentator reminded the WOrkShpp t'hat there had
been a s I gni f I cant hi story of I nternat i onal cooperat i on i n
certain areas of scient i f ic research. In some respects the
Arctic basin could be compared with the Medi terranean, not only
in fhe geogr aphicai sense as a semi-enclosed sea but also ln
a funct iona l sense as a I aborator y for certain k inds of
sc i ent i f i c resear ch that are best conducted on a broad I y
cooperative basis ~

Another speaker, an Amer lean scientist, pointed out that
national policy planning, If property conceived, is dependent
on effective research' American participation in international
cooperative research required the ex lstence of an effective
nat iOnal reSearch prograln, b ut at preSent the pOlar reSearCh
resources of the U.S. National Academy of Sciences are directed
at the Antarctic rather than the Arct ic.

Another scient i st conf irmed that ef forts to initiate
cooperation with Sov iet scientists is oni y too frequentl y
frustrated by intervent ions in the Sov i et bur eaucracy, even
when the suggested proj ect has I itt I e apparent strateg ic
sl gnif Icance ~ Much tends to be made of the one lasting success
In international cooperative effort in Arctic science: the
Pol ar Bear Convention. It is not easy to predict whether this
model ls I ikel y to be fo I I owed for other purposes. The on I y
other International scientif lc body with Soviet participation
that has out lasted the life of a speci f ic cooperative project,
is SCORE, but the recenti y formed, non-governmental, Comite
Arct i que, based In Monaco, has not yet succeeded in attracf'ing
the part ic I pation of Soviet scientists .

The next speaker expressed doubt that the d I f f lcul ties
of working cooper ativel y with the Sov iet Union ln Arctic matters
wou ld be resolved by adopting a raore sel f-conscious regional
approach to Arcti c cooperation. The Ice-states general I y do
not wel come any k I nd of cooperaf I on that cou I d be construed
as outsl de interference. At least this hands-of f attitude,
albeit a negative one, fs a I ink that binds the Arctic states
together in a I imited sense ~



Another part ir i pant chal lenged the view expressed earl ier
that it rniciht be best to have no Arcti c pol icy in advance of

cr i t ical i ssue. On the contrar y, he argued, most states
cannot af ford to let Arctic pol icy-making wait for sane unknown
cr l s is of the future to descend upon the Arctic governments.
There are di f ferent approaches to pol icy-makinq in dif ferent
pol i t ical cultures, but al I Arctic states should have scxne k ind
of Arctic pol icy in advance of events, though not necessar i I y
a pol icy ot the overarching kind. He suggested that even the
heal thi est scept i ci sm coul d be carried too far, and expr essed
sceptic isrn hlmsel f about the relevancy of the Antarctic analogy.

I I I . PROBLEMS QF ARCTlC Dl PL.OMACY

The f irst speaker on this subject, an Amer i can, emphasized
that Arct ic i ssues have an extreme l y low pr iority in U.S,.
government planning. The Ar ctic simp I y does not exist as a
central element in U ~ S ~ domest ic or for ei gn pol icy. 'In the
farci gn po I ic y context, the Arctic is per i pheral, at best, to
strateg ic p I ann ing, and I ess than central even to U.S. resource
d ip I on ac y. I ndeed it is di f f i cult to identi f y "the pr ob I em."
One is rem i nded of the old adage: "I f it ain't broke, don' t
f ix it." I t is recogni zed, of course, that certa in Arctic Ocean
i ssues are of cons i derab le importarrce to Canadians, and this
is taken into account, though perhaps insuf f icientl y, in the
deve lopment ot U.S ~ Wanedian relat ions.

He quest i oned the ut i I i ty of reg lonal approaches to
international Arcti c prob I ems. Reg ional Arctic-related
organl zatlons are unl ikel y to emerge, and perhaps they are
undesirable in any event. Even the less ambitio~s task of
direcf ing Arct ic d i p lomacy to the coordinat ion of nat.i one l
Arctic pol ic les among fr iendl y Arctic states wou! d be dl f t icul t,
because of the di spar i t i es in Arctic-rel ated pr iori ti es.
Perhaps "beni gn negl ect" of Arctic matters was the best policy,
at least from an Amer ican perspective.

As to the need for ru I emak i ng in the Arctic Ocean, the
t I ming cou I d hard I y be worse for any U. S -Sov iet ini tiat i ve.
Even though the re I ationsh ip between the two powers is always
subject to pr agmatic "fi xing", it presents an unl ikel y basis
at present for any amb it ious ef fort at world or der bui i ding.
Moreover, simp le so I ut ions of the bi I af'eral sort  e g. "Son
of NORAO"! seem to be de I eyed too often because of U. S.
insens I t i v it i es. The prospects of arms control negoti at ions
are dim. Even UNGLOS I I I, which had presented a fairl y secure
fr amewor k for reso I v lng certa i n Arcti c-re I ated issues, seems
to be in ser ious trouble.

On the more optim i stic s i de, there are a number of
incent i ves in favor of rule-making in the Arctic Ocean today,
he conceded- Unprecedented commercial opportunity, for example,



is almost certain to lead to governmental arrangements. the
compan i es need sec ur I ty for their huge investments in +he
r eg ion: they cannot go it al one. The Arctic env ironment is
I ikely to continue to attract special conservation and pol I ution
control concerns. And the wor ld-w I de need for peacr-keeping
creates another incenti ve for at I east minimal, mutual
def err ence d i p I omac y In the Arct i c Ocean.

In response, one part ic lpant conceded that the prospect
of i nternat i onal cooperation in the Arct ic seems to recede the
far ther away one gets from purely sc ienti f lc endeavors, but
r eferr ing to the need for technological cooperation, he pointed
to a very recent effort tc initiate an international cooperative
ef f ort for the col lection of vessel maneuver data for

app I I cat i on to future nav I gat i an in Arct i c ~ater s .

In rep I y to another express I on of scept i c i sm about the
ut I I I ty of reg iona l arrangements in the Arct ic, an i nternat iona I
I awyer argued that the best time to introduce cooper ative
Inst I tut1ons Is before real I y ser ious problems have to be

confr onted, as was done successful I y in the Antarctic in 1959.
Another I esson to be learned tran the Antarctic, he continued,
Is the use of a treaty to bypass diff icult or sensitive legal
Issues. The Antarctic Treaty had proved it was possible to
put real I y divisive issues In cold storage for over three
decades ~ Admi ttedl y, a treaty approach to the Arctic would
introduce d I f f i cuit questions about fhe inclusion or excl usion
of extra-reg I onal states. Very few count i es are central I y
Involved in the Arctic.

A po I itical scient I sf questioned the importance of the
debate whether fhe Arctic was a region. CI earl y, for scientists
it was e ~sstem for exp iaration. Far others it was a rather
rudimentary k lnd of geo-pol itical reg lon, one that might be
mare meaning fu I for the smal I er countr' i es than for the large
powers surroundl ng It. The crit ical question, he suggested,
was whether a semi-enc I osed sea I lke the Arctic separated the
I itforal st'ates, or joined them  as In the Mediterranean and
South China Seas today! - In any event the prospects of
Canadian-Nord lc caoperat1 on can be di scussed without introducing
the concept of regional lsm In the Arctic.

Another pol It ical scient i st was doubtful that much could
be accomp I I shed geo-str ateg ical I y at the regional levei, but
conceded that the al ternati ve level of bilateral negotiations
may be inadequate for the treatment of certain pervasive or
systemic problems, such as nav tgation, env ironmental protection,
and nat i ve r i ghts. Perhaps a mixture of cooperat ive support
and benign neglect was what the Arctic Ocean needed.

Ar industrial part ici pant referred to various kinds of
diplomatic uncertainties both inside and outside the Arctic
industr les, al I due to the fact that industr y was virtual I y



"start ing fromm scratch" in the reg ion. The Arct ic P i tot Project
had created dip lomat I c prob I ems for the ~anad i an qovernment
as we I I as the part ic i pat ing carnpani es because of i ts potent i at
impact on Greent and's and Denmark's interests -- not to ment ion
the EE= in the background, But it was st i I I too ear I y to
estimate the probab I e seal e of industr i at investment in the
North: i f onl y gas w as found in comnerc i al quant i t I es, it wou I d
be di f f i cut t to justify the hi gh cost of extraction and
transpor tat ion in Arct ic cond i tions. Meanwh i te, the ch i ef
concerns were env ironmental: popular fears of a major oi i spi I I
and some sc i ent i f ic quest i ons about the ef f ects of nol se ln
the si I ent Nor th . How much employment the Project might
event ua I I y br i ng to the Arct ic carrlnuniti es depended, of cour se,
on the seal e of investment that f inal I y proved to be fees ib I e-

Oip lomacy was obv lousl y dtf ficult as long as so many
uncertainties r emained unresolved. I ndustr y, meanwhile, was
devel ap I ng ex per i ence ln d ip lomacy, espec i al i y b i I ateral
negat i at ions on oi I spl I I clean-up operations, both within the
indus tr y and w i th governments. I n the meant ime, pending t' he
resol ut ion of so many uncertainties, he favor ed the continuatlon
of ad ho~ bi i aterdl arrangemenfs.

The next speaker cr i tie i zed ' anad isn qovernment pot icy
i n t he Nor th as n asyrrmetr I ca I": that i s, much more or tented
i n favor of resource development than anything et se. He pointed
to the ex i stence of extremel y generous government incentives
for oi I and qas explorations: high enough, at the max imum level
of ent i t I ement, to cover as much as 95$ of exploration costs.
Not sur pr i s i ng I y, industry has taken the I cad under such
favorab le condi tions of government support. As a result, Dame
and Petro-Canada, the two major Canad i an enterpr i ses ln the
Ar ct ic Ocean, have developed greater experti se than the federal
gov er nment of Canada in cer ta in ar eas of env I ronmenta I
research. Dome in par t icu I ar, he asser ted, has a cl ear idea
of what it wants to do in the Arctic, and how fo da it, but
he agreed government has very I I ttie clear i y thought out,
integrated po I icy for the North, much less a systematic Action
Pi an far the comi ng decade. I n the Beaufort Sea, Canada is
I I ke I y to become a wor Id leader in sophi st icated of f shore
techno I ogy -- even i f much of that technology is U.S.-des I gned
and bui t t. What is needed from "anadian qover nment is a
sophisticated approach to sea use p I arming on the North Sea
mode I and the tormu I at i on of a carefu I I y des I gned tr a i n I ng
program in advance of a comprehensive system for the requl at ion
of sh i pp i ng through the Nor thwest Passage.

The fol lowing speaker agreed that Canada'S ArCtiC "frOntier
pol icy" is in ser ious disarray, despite the f act that Canadian
industry i s on the threshoi d of massive developments invol v inq
unpr ecedented r i sks of sever a I k i nds ~ "Southern dave lopment
th ink i ng," he asserted, st i I I dominates the approach to
questions of Northern development, and this is clearty reflected



fn fhe qa IOna energy PrograIn ~ This I ntroduces SpeC I a I
Cone fr a I n f S that dO not neCessar i I y ref I eCt tIIe

sfr esses Of the naf i ve peop ie. As induStri a i devel opITIenfa.splretions o y the e is no matching progresproceeds r ap
pol it ical development.

~other Canadian Speaker began by deSCrIb �
g iOn- in-the-mak i ng fOr Cer f a In

Ocean as apurposes ~ reg ion- format ion in fhe
d he said, on the Pattern of informat ion- hdrpen , e

developed through cooper at ive arrang~~tceh
a ng s cnflned mostly fo cer ain sec ors ott i

esearch, buf It is surprisingly irregular and
b een the Canadian and U.S. armed forces, even

s en amo g

on access to research
ndustr i a I consort ium. Access

SeeIIIed eSPeCi al I y cr if;Cal; �v iew f
pending industial development

projection, there may be as many as I 000
" e pe day � traversing

y ~ s c~ent led to a general discus
e a consensus that al I the major Arct

Po d governmental, preferred the f lexib'I
in dynamic ed hoc e.rangenents ~

Another commentator took Issue with the concept of a U.S.
Arctic policy of "benign neglect", which he described as a
"myth". He fdentlf led three levels of approach to foreign
pol icy Issues in the Arctic: the global, general  inter national
law! level; The national  uni I ateral action! level; and the
regional arrangements ievel ~ A lmost al I Arctic-re! ated events
in recent years fe I I into one or the other of the f irst two
categories. lf the Arctic states decl ine fo enter into regional
cooperaff ve arrangements, they should not be surprised to find
themselves facing mounting pressure for cooperative action from
outs i de, at the gl oba l I evel, espec l a I I y in a cont'ex t of
legit imafe glObal COnCern SuCh aS that of nature conServatIOn

or weather control.

When the discussion turned specif ical fy to the rote of
fhe Arctic in Canadian-U.S ~ relations, the principal speaker
» ffIIS SubjeCt, a Canadian, began by referring to the enOrmouS
symbolic importance of the Arctic in the Canadian psyche. The
Amer I cancan people, and even fhe Amm-ican government, seem almost
completely unswere of this feature of Canadian society, or
perhaps slmpl y indifferent fo it. As a resIjit, even the best-
infanf  oned U-S.ed U-S ~ lnitiaf i ves in the Arctic scmetimes succeed
ln frri fatln fh I
a cfsmor that t

ng fhe Americans best friends in Canada, p«vo"'ng
e the most pro-Canadian Americans are incl ined

regorcf os an ov roverreaction. If the Arctic is simply n»
U.S. nsf lanai e end
that fs part of tagenda, as an earl ier speaker suggestedt

of the problem in U-g.canadian relations ~
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Arctic region may not be cri sis-prone, but it has certainly
gener ated a good dea I of fr i cti on in Canadian-U ~ S. r ei ations.

he brouhaha over the Manhattan voyage in 1969 is a wel I-
remembered case in po int.

One is bound to recal I, he continued, the tundamental
di f ferences between the two countries in fhe mode or style ot
approach to fore i gn po I icy. 'Recent I y the Amer i can approach
haS been character i Z ed by the ef feCtS that f IOw frOm the
co-ex istence of a strong Congress and a weak Executive, whereas
the anadian approach Is st ill the result of a traditionally
weak Par I iament and a traditional ly strong E'xecutive, As the
recent East Coast Fisheries f iasco has demonstrated, the most
careful I y negoti ated arrangements betwee~ the two Executives
can be subverted  constitutional I y! by Congr ess, smetimes for
reasons not entirely germane W the merits of' the arrangement.

In other ways, Canada and the United States seem to be
going in oppos i te direct'.ons ~ Canada i s maintaining, if not
increas ing, certai n government expenditures at a time when the
Uni ted States is engaged in a consp icuous effort to lo~er
drast ice I I y the level of almost ai I publ ic expenditur es ~ Thi s,
Of course, i S eSpeC i ai I y per tinent to fhe proSpeotS of pubi iC
funding of scienti f Ic research. The United States is examining
the case tor the deregul ation ot industry, whl le the Canadian
qover nment is increas ing I y committed to a pol icy of massive
i ntervention in the market pl ace, espec i al I y In high-r isk

Arct I c-re I ated sectors of industry. At UNCI OS I I I, espec lal I y
in its ear I ier years, Canada and the United States have often
been at loggerhead s over important issues, and Indeed they st i I I
d if f er mar kedly over unresolved deep ocean mining issues ~
Although many of these issues are global or at least multi-
I ateral in scope, they tend to strain the entire rel atlonshlp
betwee~ fhe two neighboring countries ~

Spec I a I ref er ence mi ght be made to the d I f f erent
perceptions of the Soviet threat- Canada and the United States
cooperate in the monitoring of Sov let mi I itary movements in
the Arct I c, b ut the si gn i f i cence ot these acti v i ties I s
dif ferentl y interpreted in the two capital s, and the Canadian
author i ties rarely get access to the raw data obtained. This
access problem makes it diff icuit for Canadian defense
special ists to match their U,S. counterparts in strategic
analysi s in the Arctic sector. In short, the present period
does not seem prop�'I t it ious for dramat ic improvements in
"anadian-U.S. r el ations in Arctic matters ~

I V. THE IMPACT QF UNCLOS

The opening speaker at this session, a Canadi an inter-
net lanai I awyer, began by emphas i z ing that the forthcom ing
Convention on the Law of the Sea, now in the f inal stages of



negot I at l on at UNC LOS i I I, was intended to govern al I oceans,
including the Arctic Ocean. The fact that the Arct'Ic r Arel y
received spec if ic mention -- by virtue of an unspoken
"gent leman' s agr cement" among Ar ct i c and non-Arct ic nat ions

took I i tt I e away fr om the general app I ica> i I i ty of the
Convent i on to the Arct ic. The forthcomi ng Convent ion was
des i gned to regu fate ocean acti v ities around the world, in the
same way as the four Geneva Conventions emanating from UNCLOS

in I 958.

Yet iln two respects it might be said that UNCLOS I I I had
a special signif icance for the Arctic ~ F Irst and foremost,
the Convention contained a provision, drafted by the Canadian
de I egat i on, wh i ch was d es i gned to grant except ional powers to
the coastal state in ice-covered ~aters:

Artie le 234: I ce-covered Areas

Coasta I States have the ri ght to adopt and enforce
non- d i scr im i na tor y I a ws and regu I at I ons for the
prevention, reduction and control of marine pol iut ion
from vessel s in ice-cover ed areas w ithin the I imi ts
of the exc I us I ve econom ic zone, where particular I y
severe cl lmatic cond l t ions and the presence of ice
cover ing such areas for most of the year create
obstruct i ons or except i onal hazards to nav igat ion,
and pol I ut ion of the mar i ne env ironment could cause
major harm to or irreversible disturbance of the
ecological bal ance. Such laws and regulations shal I
have due regard to nav igation and the protection and
preservat ion of the mar inc env ironment based on the
best ave i I ab I e sc i ent i f i c ev i dence.

should be noted especial I y that this pr ov ision
authorizes the coastal state, in Ice-cover ed areas within its
excl usive economic zone. not only to adopt but also to enforce
i ts own nat ional "laws and regu I at ions for the prevent ion,

reduction and control of marine poi I ution from vessels." This
i s an impor tant excep t Ion to the gener al pol icy ot UNGLOS I I I
to preserve the sel t-po! ic ing powers of flag states in the
context of ship-generated pollution. The original version of

author ity to the coasta I state w i th ice-covered waters w i thin
i ts econom ic zone, but s I nce 1976 the addi t i on of enforcement
powers has surv I ved the dynamics of tr ade-off d I p I omacy at
UNCLOS I I I .

The def in i t ion of "ice-covered ar eas" in Article 234 is
not entirel y prec ise, but al though it might be appl i ed less
restrict ivel y, from a geographical paint of view, it should
be noted that the < Caned lan! draftsman had Arct lc waters
specifically in mind.



The other UNr LOS I I I prov i s ion of spec i al si gn I f i cence
to the Ar c t ic was Ar t i c I e 125, whi ch deal s w I th sem'-enc losed

seas ~

Ar ti<. ir 1dt: ''na nr atiOn ot States bar da~rinL
enclosed or semi-enclosed seas

States bordering enclosed or semi-enclaved seas should
cooperate w i th each other in the exer c I se of their
r I ghts and Out i es u~der +h i s Convent ion. To thi s
end they shal I endeavour, directly or throuqh an
appropr i ate reg ional organi zat ion:

 a! To coordinate the management, conservation,
exp l orat i on and exp loitation of the I iv lnq resources
of the sea;

 b! To coordinate the impiementation of their rights
and duties with respect to the protection and
preservation of the mar inc env ir onment;

 c! To coordinate their sc fent i f lc research pol ic ies
and under take where appropr i ate joi nt prograrrmes of
sc ienti f ic research in the area;

 d! To inv ite, as appropriate, other interested
States or i nter national organi zat ions to ccmperate
w ith them in furtherance of the prov is fons of thi s
article.

Un f ike Art i c le 254, Art i c le 125 does not constitute a spec i ~f
except i on to a genera I norm, but it is c I earl y aTtp l icRb I e to
the Arct i c bas in, i f the I atter i s conceded to be a sem i-
enC I OSed Sea. The Speaker ar g ued that the RrC t i c does have
the necessar y geographical attr ibutes to qual i fy for incl us ion

The same speaker went tur ther to advance the opinion that
the ice-covered except i on of spec, i al cv>astal state author i ty,
art icu I ated in Art i c,le 254, waS afr eady eStabl iShed in general
  i ~ e ~ customary! international few, Fven if the present Drat t
Convent ion on the Law of the Sea f a f I ed to be widely rat i f ied,
and thus did not enter into t.he general treaty law of nations,
the principle of Ar ticfe 254 would stl I I survive, he argued,
as a norm of infer national law. He based this v iew on the fact

that the "iCe-cover ed exCepf i On" � aS it iS Cal led in law Of
the sea circ les -- has race i ved wi de acceptance amonq UNr.LOS
III delegations to the point of general consensus or

ac cfu i escence. The United Sta tes de 1egat ion, spec i f ice I I y,
dec ided ctn a pol icy of non-objection, I f not act ive support,
with reSpeCt tO the ICe-COvered exceptiOn, and thl S, fte argued,
made it di tf icu lt for the Un i ted States to deny the val idity
Of the r ufa of Artfcle 254 In the event Of a IaSt-minute treaty
failure at UNCLQS I I I .



under Artie I e I23, and asserted that in no sense should thi s
de term i na t I on be reg ar d ed as de pen d en t on whether or not the
sea in quest ion qua I i f i es as a reg ion In a po l i t i cal sense.

e

cooperate, «h i ch makes the duty less than mandatory, but that
the prov I s I on goes on to st i pu 'late that they "s.hal I endeavor"
to carr y out a range of des i gnated ta sk s of coord i nation and
cooperation. Seen in the round, the Article might' be regarded,
I I ke so man y other prov is i ons of the Or af t Convent i on, as
ques I ob i I gator y". So qual I f ied, the obl igat ion app I les not

onl y to protection and preservation of the marine environment
  I ike Art icle 234!, but al so the management, co~servation,
exp l orat ion and exp loi tat I on of I i v ing r esources and to
conduct of sc i ent I f ic resear ch. The ob I i gat ion, it shou id be
noted, is not conf ined to hl gh seas areas of such seas: by
Imp I icatio~, it extends al so to areas w i thin national

juri sdictl on, at least to economic zone areas beyond I - � mi ie
terr I tor i ai I im i ts.

The speaker went on to assert that existing historic
~rl nts were preserved under tee new Draft Convention, by v irtue
of Ar t ic les 7 and 10 and the other terr I tor I al sea prov i s ions
which had been incorporated, v irtuai I y without change, from
the 1958 Geneva Convention on the Terr Itor i el Sea and Contiguous
Zone. He suggested that a case could be made -- though not
w ithout dl f f icul ty -- that Canada had acquired soverel gnty by
v lr tue of hl stor lc rights fo the ~aters of the Canad'lan Arctic
Archipelago and of the Northwest Passage under the regime of
Internal ~aters. In conceding that the argument could be made
both for and against that proposition, he referred to a recent
5-volume study commissioned by the Canadian Oepartment of ind ian
and Northern Af fairs which presented "impressive ev I dence" that
the local Inui t nation had made constant use for centuries of
these ~aters, especial l y in the Eastern hal f of the North~est
Passage, including Lancaster Sound and Barrow Strait as far
as Resol ute and a I I ttle further west. He noted that If the
Canadian government were to grant recognition domest ical iy to
Inuit land and of fshore cl aims based on their historic  hunting!
practices, the recognl t ion might be hei d out as having some
internet lonai as wel I as domestic legal sl gni f icance,

strengthening a Canadian cl alm to sovereignty to these waters
under the inter net lonai legal reg ime of internal waters by
v Irtue of historic rights.

The fo I I ow I ng speaker, an Amer ican international I awyer,
began by observ ing that the Draft Convention st i il consists
essential I y of new or emerg lng law, which cannot be expected
to r esoive the ent ire spectrum of jur isd let ional i ssues in the
hrCt IC OCean. Much Of the language might be regarded aS
expressive of carefully negotiated legal poi ic les or stratag les,
and some of this language may be of questionable vai idity under
general internat ionai I aw, i f the wor ld cornnunity shou 'Id fal I
to adopt the ent lre comp f icated "package" of tradeoff s and



compromises inherent In the Draft Convention. It was diff icult,
he said, to assert do~at ical ly which portions of the text would
surv ive Intact In such a contingency.

He proceeded to make a number of spec i f ic observations
about the Impact of UNCLOS I I I on jurisdictional issues in the
Arctic. F irst, he quest i oned whether the sector theor y could
be regarded as val id in the wake af UICLOS I I I ~ Various modes
of extending coastal state jurisdiction had been careful I y
worked out within the Conference, but none of these modes seemed
to give any further credence to the sector pr inc l pie. Indeed
he had di f f lcui ty In f I nding any textual evidence to support
the v iew that UHCLOS 111 had accorded any special prefer entl al
status to the Canadian Archipelago.

Second, a good deal of ambiguity -- much of It Intentional
ambiguity -- had been injected into the provisions concerning
rights of passage or transit under the var ious regimes of
nat iona l jurisdiction ~ The Conference had endorsed the general
pr I nC i p le that the r ight Of nav lgaf'iOn ShOuld nOt be impaired
unreasonab I y by the un I I ater al acti on of the coastal state,
and that there was an internet lonal interest In the regul ation
of navigation at large. Coastal prerogatives had also been
conceded, but I t was intended that a bal ance should be
constant I y preserved between inc i us ive and exci us ive authority ~
ln di f f icui t situations, the appropriate bel ance might have
to be sought at a more speci f ic level of rule-making.

T h I r d �he ex pr es s ed som e reser vat I on on the quest i on
whether the Arct ic Ocean as a who le qual if I ed geographical I y
as a sem I-enclosed sea under Article 123. Although he did not
rl sh to quarrel with the pr inc ip le of cooperation expressed
ln that prov ision, it might be doubted whether the Arctic passed
the geographical test. particularly in view of the open ~aters
to the east of Greenland.

Fourth, he saw very I I tt I e ev idence of support at UNCLOS
I I I for the notion of hi sfor lc r ights, except the reference
to historic bays ln Article IO�!

F I na I I y, he addressed hlmsel f to the question of the
Arctic-rel ated ef fects of a general failure to adopt or ratify
the forthcoming Convention on the Law of the Sea. Even In such
an event, he bel ieved that state practice wou td be profoundly
inf I uenced by the genera I pr I nc i p I es,  " strands of pol icy"!
~oven into the text. Even I f the Convention survived merely
as a framework of legal pol icies, the "rules of the game" would
be altered permanently ln many areas of the law of the sea,
espec 1 el I y in the context of resource rights- But if the
Conference "package" f inai ly fel I apart, it would not be
ent ir el y ev ident that the wor Id community had granted special
treatment to the Arct i c. The "Arctic exception" ref iected in
ArCt i c I e 234 might St I I I be ConCeded On an ad hoc baS I S,



but coastal ragu I ator y powers w i th respect to trans it wou I d
be dl f f icu I t to dlsentang I e from the negotiated package as a
matter of I ndependent ent I t lament. I ndeed, even the 12m i le
terr itor I al sea might not be acceptable to the United States,
If UNGLOS I I I f inal I y f a i I ed, since it was perceived by that

country as a centra I trade-of f concession inseparab I e fr om the
web of Interconnected I ssues which made up much of ihe text
of the Convention.

in referr ing to the theory of Incorporation of norms into
general international Iaw, the next speaker compared the var ious
points In time at which' principles or rules ~ntained In the
Draft Convention on the I aw of the Sea cou ld be cons i dered as
becoming part of the general  or customary! international law
of the sea. He referred to the chronological continuum, within
which one looks for the consensual foundation of such
Incorpor ation. This continuum, he said, might be regarded as
stretching, at the ear I lest, from the point in the past when
the de legations at UI4CLQS I I I reached an "understanding" to
accept a particular norm  and nconsensus" within the conference
was thereby discerned! to the point In the future, at the
I atest, when v lr tua I I y el I nat ions have f inal I y accepted the
Conve~tio~ though rat i f i cation or accession. The last point
in time was certain l y much too late, and most international
lawyers might be reluctant to grant so much juridical

signi f icance to the estab I ishment of dip lomatic consensus or
"understandings" at the earl lest point on the chronological
co'ntl nuum. There was a Iot of room for di f f er ing v iews on where
to locate the "critical date" between these two extremes. The
present jur ldical impact of UNCLOS I I I -- particularly of
Article 284 of the Draft Convention � on the Arctic Ocean
depends, he suggested, on how one approaches this basic
theoret ical quest ion of incorporation ~

The same speaker raised the question whether there was
any hl gh seas area left In the Arctic Ocean- To this question,
there seemed to be three possible answers ~ F irst, it might
be contended that the Ar ctic Ocean, by and large, has always
come under the traditional regime of the high seas In customary
international Iaw, and that the effect of UNCLOS Il I has simply
been to extend the seaward I lmlts of national jurisdiction.
By this I lne of argument, It would be concluded that the high
seas area of the Arctic Ocean has simply shrunken, but is to
b e fo un d i n the ml d d I e of the Ocean, other w i se un impa i red, in
the absence of any textual ev I dence to suggest the contrary.
Second, it could be maintained that the existence of a maritime
"enclave" of high seas ln the middle of a semi-enclosed sea
such as the Arctic Ocean is an anomal y which cannot be supported
under the new law of the sea. The I ittoral states of the South
China Sea had taken the v lew that the ex istence of a simil ar
"enc I aven of hi gh seas, In the mi ddle of "their" marine region
was inconsi stent with the spirit and intention of UNCLOS II I,
particulari y as appl i ed to semi-enclosed seas, and diff icult
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to reCOnc I 1 e w I t'hthe geoqraphica I real I t i eS rel ev ant to
questions of access. By this reasoning, the "enclave" should
be Swai IOWed up by One Or more Of the adjacent claimant StateS
under the princip le of extended coastal state jur isdiction.
Third, it was possib le to advance the view that the Arctic Ocea~
had never acquired the status of high seas prior to V%LOS
and that in the absence of any express prov is ion deal ing with
the matter the status of the Arctic Ocean beyond I im I ts of
net iona'I jur i sdicti on remained Indeterm lnate. This argument
rested on the proposition that the Arctic Ocean was and remains
su i ~ener i s in the law of the see, end thet en vnresoi ved
jurisdictional issue such as this requires specific ad hoc
treatment at the global or reg lonal level and cannot be resolved
by analog ical reasoning from general pr inc iples that are not
necessarii y applicabi e,

Ni th respect to the scope of the "ice-cover ed exception"
Of ArtiCle 254, whiCh grantS SpeC ial envirOnmental rightS tO
the coastal state, the same speaker sugqested that, whether
Or nOt the COnvent i On or the LaW Of the Sea iS in toroe at a
given point ot time in the future, the question o'f the scope
Of the ConStal State'S env irOnmental r iqhtS in the ArCtic
Ocean should be approached fr om the perspective ot state
res~onsio~il It . In choosinq where, precisely, to strike the
balance between these environmental r ights of the Arctic coastal
states and the nav i gation rig'hts of transit states, the matter
Shou l 4 be gOver ned, firSt and fOr emOSt, by the recognition that
these r i ghts of the coastal state should be coirniensurate with
the latter� ' s spec I al respons'lb 1 I ity for the protection of the
mar inc env ironmant ln ice-covered waters ~ Any other, purel y
legal i st i c, approach to the "bal anclng of ri ghts" question in
the Arctic would be a disserv ice, he suggested, to the need
for ef fective conservation of the Arctic marine env ironment.

Several part ic i pants commented on the impact of Artie le
76   "de f in it ion of the continental shel f"! on the Arct'Ic Ocean.
I t was general I y agreed that most of the sea-bed of the Arctic
wou I d be inc l uded under national jur isdictlon by v lrtue of the
formula in Article 76, especial ly in the Norwegian Sea and
adjacent areas. The Soviet Ljnfon, Canada, and Norway obv iousl y
were the biggest gainers of shel f areas in the Arctic as a
r esu I t of UNCL.OS I I I . The stakes were get t i ng hi g her, as
add it iona I petroleum reser v es wer e di scovered in the reg ion,
pufting an additional strain on countr les involved in shel f
de I imi tat ion I ssues . Refer ence was made to current bl I ateral
negot i at i ons and arb i trat ion efforts af feet ing Norway, I cel and,
Qenmark, Greenland, Canada, and the United States .

Host, but not ai I, of the I egal par t I c I pants seemed to
agree that the Arct ic Ocean � or at I east a substantial port ion
ot it -- qua I i f i ed as a semi-enclosed sea in the legal as wel I
as the geographi cal sense, and that Article 125 was therefore
app I i cab I e to it. No one present seemed to know whether the



del egat ions of the Arctic states at UHCLOS 111 had m rived at
any pr I vate "understandings" among thelnselves about the special
feature at the Arctic Ocean, its qualifications as a semi-
enclosed sea, the appl icabl l ity af archipelagic or sectar
theor y, or other matters rel ated to the extent af coastal state
jur isdlctlon in the reg ion. Several expressed concern that
the aggrand I zement of net i ona I jur i sdiction in the region, to
the f u I I est ex tent perm i tted by the prov i sions at LtCLOS 111,
wou Id Ser ious I y imper i I the future af ArCtlC SCienti flC
research, mak ing access a imost imposs ib le w i thaut the perml ss'ion
of the nearest adjacent state.

V. UhRESOI VED JUR ISDICT I ONAL I SSUES

Th I s sess i on opened wi th a br Ief pras~ntzt ion on the
November 19�0 'Sov let decree ci ar i fyinq the bounder ies of timp
zones and i ntroduc i ng day I i ght saving time. S i nce I g50, time
has been ca I c u i ated in the USSR at one hour ahead of thp
Internet ional time zones- This is cal I ed "decree time", and
the 1980 decree further introduced day I i ght sav ing time from

Apr 'I l to 1 October each year ln addition to decree time, so
that for six months of the year time would be calculated two
hours in advance af GMT, in the respective time zones. The
Decree was highl y ex pl lc it for the Sav let Arctic areas as to
precisely where the zone boundaries were located and thus serves
as the first general lndicatian in mare than ha I f a century
of Sov I et terr I tor i al Jur lsd let ion in the Arct lc. The preci se
ba under i es wou ld repay st'udy for ins i ght into the stra i ght
basel inc pr inc ip le, but it was ev ident that the Decree did not
asser t any sectoral jur i sdict ion in the Arctic. The question
nanethel ass remained whethe- the legislation could be referred
to subsequent I y, 1 f I t' were necessary to make I egal use of
various modes of legislative action and the doctrine of
acquiescence ln order to support a more direct cl aim to coastal
state jur isdlctian in the region.

I Editor: The 1980 Oecree has been translated in H.E. Butler
 ed ~ 1, Col I ected Le lslatian ot the USSR and Constituent IJnion
R bli �

The first principal speak.er of this session, an American,
i dent i f i ed what he cons I dered to be the major unresol ved
jur lsd ictlonal Issues in the Arctic Ocean. First, he referred
to three boundary del imitat ion issues:

�! the Canadian-U,S. boundary dispute in the
8eaufart Sea, which was of sane concern to the United
States because of the exploratory act iv ity af Dome
Petroleum in the disputed area;

�! the Nor weg i an-Sov I et baundary d 1 sputa in
the Spi tzbergen area, which had already been refer red





to as hav ing a cons i derab I e strateg ic val ue for both
par t i es and for NATO; and

I 3 ! the Can ad i an-Danish/Greenl and d i spute over
the northern extension of the existinq she! f
de I imi tat i on agreement cover i ng the waters between
E II esmere Island and Greenland� .

Second, he referred to the question of the status of Canada's
Arctic Waters Pollution Prevention Act of 1 970, seen now in
the light Of the result Of glObal negotiations over the COaStal
state's prerogati ves in ice-covered ~aters at UNCLOS I I I . He
bel ieved there was stl I I ob jection to certain aspects of the
Caned i an I eg Is i at'ion, al though there had not yet been any
prosecution under it against foreign vessel s. Third, there
was a comp I ex of I arger quest ions concern i ng the status of the
Northwest Passage after UNCLOS i I I, the app I icabi I ity of the
international str ai ts prov isions under the emerg ing Convention
on the Law of the Sea  Articles 3445!, and the val idity of
archipelagic theory in customary international law that might
be app I led to the Canadian Arctic geography. Fourth, al though
he considered that sector cl aims in the Arctic could not be
taken ser ious I y, they had not yet been repudiated by the coastal
states of fhe region and, to that extent, might be regarded
as an outstanding jur I sdicf lonal issue.

In response, the next speaker, a Canadian, commented
br I ef I y on the Canad I an-ij. S. boundary di spute in the Beaufort
Sea. He explained that the United States has adopted an
equidistance approach to the issue   I ike Canada in the Gulf
of Ma i ne ! and Canada a "spec i a I circumstances" approach I I ike
the Uni ted States in the Gul f of Maine!. The inclusion of

ref erences to "equi tab I e pr inc i p les" in the UNCLOS I I I
prov i sions was v iewed by both parties as a campl icatlng factor.

I Editor: Since the Geneva session of the Conference ending
in August l98l, completel y new language has been introduced
Info the boundary del imi tat ion prov i s lons in Articles 74 and
B3 of the Graft Convention on the Law of the Sea. Under the
new  and probably final! version of the text, the reference
i s to the purpose of achi ev ing "an equ i tab I e so I ut ion" . 3

The same speaker defended Canada's Arctic Waters Pollution
Prevention Act, which he bel leved had been vindicated
retroac t i vel y at UNCLOS I I I by the achi evement of consensus
on the "ice-covered exception" granted under Article 234. He
took the v lew that the North~est Passage did not' qual ify as
an internat ional stra it, ei ther under Part I I I of the Draft
Convent I on or other wi se. I n referr ing to the late Judge
Baxter' s di stinCtiOn between waterwayS that were aCtually uSed,
and those that were merel y usable, for international navigation,
he observed that the crossings of the Passage had been few ln
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number, and al I had been ex per imental in nature. F inal i y, he
agr eed w i th the prev iOuS Speaker that the SeCtOr theary had
no juridical validity.

Most of the gener a I di sc uss i on that fol loved focused on
I egal questions rel ated to the Northwest Passage ~ Sever al

per tici pants stressed the Importance of the Passage issue In
view of the opening up of this waterway that can be expected
In the late 1980's. One commentator felt it vas desirable to
" i n st i tu t i on el i ze, not I egal I ze" the i ssue. Another pol i t I cal
sc ienti st agreed, stress ing that "pol lt ical, not pragmatic"
approaches wou I d have to be taken to the issue, in v iew of the
symbo I i c Impar tance ot the Passage in the "psyche of the
Canadian people".

One of the I ntarnat 1 on al lawyers participating exp lained
that it the Passage was deemed to belong to the "reg ime of
stra i ts used for international nav i gat ion", as formulated at
UNCLOS I I I, it would become subject to the nevi y def ined "r ight
of trans it passage": that is, "the exercise... of the freedom
of nav igation and over f I ight saiel y for the purpose of
cont inuous and exped i t ious trans it of the strait bet~can one
area of the high seas or an exclusive economic zone and another
area ot the high seas or an exciusive econcrnic zone"  Article
S8 �! ! . Thi s ri qht vas almost, but not quite, the equi valent
ot the freed' of navigation In the high seas. This would mean,
he argued, that a foreiqn submarine would be entitled W remain
submerged in trans I t I ng the Passage, s Inca submersion was a
submar ine's "normal mode" of continuous and expeditious
transit". as envisaged in Article 39�! c!. In response, it
was observed that the Passage issue aroused strong feel lngs
only in Canada, but that it was neither in the American nor
in the Sov Iet interest to tr y to force trans It though the
Passage against Canada's w'I I I .

hn Amer i can pol I t I cal sc i ant i st argued that the Northwest
Passage was not a serious issue in Canadian-U.S. relations.
I t shou Id be poss ib ie, he asserted, for the two governments
to arrive quietly at "accommodations", which ~auld be acceptable
to Canada as the g uard I an of these water s w i thout be  nq
pre jud i c I a I to the Un I ted S tates ' pub I i c I y declared espousal
Ot the general prinCip le of "tranSit paSSage", whiCh WaS Of
enormous Importance to the Un I ted States ei sewhere. Canadian
consent to such an arrangement might be more dl f f icult to
ach i eve than U. S. consent . The Manhaf.tan Inc ident had

~ .'" »~
Ca~ada: on this issue, he suggested, "the Canadian Cabinet
had been captured by the rank-and-f i le of the LIberal Party."
The lnf lex ib i I ity of the Canadian delegation' s pos i tlon on
Arct ic trans it at UHCLOS I I I had been forced upon it by the
expiosi ve atti tude back home. In actual ity, he said, Canada's
most impartant interests in the Arct ic Ocean ware developmental,
but its nat ional pol icy -- and legal strategy -- had been



d f i t d to pol I ut ion control concerns. The prob lcm, he
n ii inconc l uded, was not one of pr inc i p I e, but one of reconci ing

two ver y d i f ferent sets of dcmestic poi iticai interests inside
Canada, and fhe prob I em of reconc i I i at i on pr esented extreme
d l f f icu I t i es v i thin the Canadi an pol i t i cal system.

One of the Canadians participaf ing in this discussion
pon einted to what he percei ved to be a "paradox" in the Canadian
osit ion on the Northwest Passage. On the one hand, he said,pos on on

env ironmental protection was the ostensib I e purpose of eth

Arctic Waters Pollution Prevention Act, and yet it was Canada's
pel lc y, on the other hand, not to prohib it the "innocent
passage" of f ore i gn vessei s through these waters, including
foreign oi I tankers. Permission for such transit was apparent l y
to be gra~ted, v i thout str I ct' regu i ator y control s, and yet
Caned ian Ar ctic-based mining projects that were "much less
env iranmentel 1 y threatening" were required under Canadian law
to conform with env ironmmtal impact assessment procedures that
could cause delays of several years, while environmental
improvements were designed into the projects under rev iew.

An Amer l can par t I c i pant agreed w i th an ear i i er speaker
that it might be dip lomaticaily feasible for the United States
and Canada to negoti ate a bi I ateral treaty t'hat spel led out
specific conditions of transit through the Passage for
commerc I a I vesse i s. But he noted that such an agreement,
however sat Is factory to the contracting parties, would not be
binding on third parties. Another participant predicted that
Japanese comeerci al shipp ing wi I i fol lov Amer leans into the
Arctic, once successfui transit through the Beaufort Sea has
been of fected.

One speaker suggested that the Canadian government should
impose a t leitat i on on the number of vesse I s al l owed to go
through the Passage for reasons of env ironmental prudence ~
It was a matter of degree. Some vessel s were more threatening
than other s: as noted bef ore, an LAG carr i er pr esented l ess
po I I ut i on r i sk th an a su per tanker . Some k i n d of quota
arrangements might have to be app i ied to var ious categories
of vessel s to reduce such risks. Another Canadian confirmed
that onl y env 1 ronmentai control s wer e in contemp I at ion: there
vas never any intention of prohlb iting foreign vessel s, as
such ~ Vessels would only be prohibited if they fai led to ccmpiy
w i th var 1 ous prescr i bed st ender ds of construct 1 on, desi gn,
equipment, and nav i gat lonal capab I I i ti es.

At this stage of the discussion, it was emphasized by
several speakers that Canada, as the guardian of the Northwest
Passage, had a responsibility to invest substantially in the
improvement of i ts shore-based vessel tref f ic management
capab i I i t les. Canada should "put i ts money where its mouth
was". One shoul d pay for "the pri de of sovereignty" ~ But one
speak~ raised the question whether government or industry would
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have to pay the costs of Ar ct i c ocean management. srqvab I y,
the Canad i an government shou l d nat get tcxo fe ahead of what
was commerc i a i i y feas i b l e: for examp la, in thr subsi di sat ic n
af development of ice-break inq capahi I ity. Another I lmi tation
on the scope of Caned i an pub l lc investment in ocean mreagamant,
in the Arct ic or el sewhere, was t he deqree of sal cab i I i tv r f
such an investment program within the Caned i an pol i t l ca'.
SyStem. I t waS al wayS pal i f'i Cal i y tempting, ln any cOuntry,
to "have your cake and eat it too": that is, to enjoy pr i de
of sov ere i gnty, but not to pay for the costs o f r espons ib I e
man aqemen t,

V i . ~EGEST K iElfr iF ic ~ESEARC~

This sess lan began w i th a br ief rav iaw by the panel
cha ir man af some of the persi stant prob I ems of Arctic. sc ienti f i c
research: the inherent di f f icvlty of conduct inq year-raund
research in the. di stanf. North; the prob lcm of init i ating
international coops rat.iva ef forts in cer tain sectors of Arctic
sc i ance; that of mounting and sustain inq long-term research; the
perenn i al b ur den of undar f und i ng l for examp le, the i m k of
researCh 'ce-breaker in Canada!; and the CanStraintS aSSOCiated
w i th a hiqh dagree of dependency on government lni tiative.

The f i r st pr i nC i pa'I Speaker ref err ed ta the ear I y hi StOry
o f "smai i Sc i enCe" in Arctic l'nveSti qat ion, «hen moat reSaarch
was carr ied out by an indiv idual scient i st with modest funds
and fac l i ities. Thi s was contrasted with .he present stag~
of Ar ct ic sc i ence, char aeter i zed by I arqe-scale, technical! y
sophi st i cated, computer-ass i sted, mu I ti-disci p l inar y research,
wh ich requires careful desi qn and coord ina+ion. Much of the
recent research in the Beautort Sea, for example, has been dona
by SCienti f iC teamS fOcusing tagether On the ecosyStem of the
r eg iOn, whi Ch Can thuS be SubjeCted tO SCrutiny frOm var iouS
per spect i ves by di f f erent k inds of special i sts w i thin
pre-arr anged fr amewor k of cost-shared invest 1 gat ions.

ArC t i C b l O l Oq 1C a l resear Ch haS unt i i reCent I y been I lmi ted
in I ts potent i ai i ty by the bel i et that the Arctic Ocean is a
region of relatively low productivity. Rut the latest research
ShawS that there i s nO un i form biOlOg iCal system ir the Arctic
Ocean, but ~ather sever al di st inct systems of varying degrees
of productl v ity. The Arct ic Ocean proper -- that is, the hrct i-
baSin Of iCe-Covered waterS, whOSe upper layerS laCk any
demonstrab le admixture e of Atl ant ic or Pac i f ic water s
perhaps the least product i ve mar ine reg ion in the wor I d; hut
the peripheral mixed-water areas of the sub-Arctic seas ard
bays are extremel y var i ab I e, and some of these areas ! e.g.
around l eel and and off Southwest Greenland! are among the most
product i ve. Reference was made to important recent discover les
explaining the surprisingly high level of productivity of
Cer ta i n Spec i eS On the Ber i ng Sea She I f under PROBF5,



multi-disc lp l inary, mul ti � ship project of the kind that is
becom ing increasing l y important in order to carr y out modern
research in the Arctic. These f ind ings would not have been
pOSSible but fOr the COmbinatiOn Ot phySiCiStS, chemiStS, and
0 iolog i sts on boar d ~ This nerl y developed techni que of col I abo-
f at i ve inquir y represents the future approach to Antarctic
well as Arctic research, and it must be encouraged through
proper long- term planning .

Unt i l recent years research and defense were the main
reasons for ventur ing into the High Arctic. Now the picture
of sc ienti f ic resear ch ls chang ing radical ly under the impact
of resource deve lopment requirements. New areas of
invest i gat i on are be ing opened up by v irtuo of the actua I or
projected impact of. indust. i al techno l ogy. shore erosion,
pol I ut ion, ice hazards, and so on. Even the traditional, basic
oc.eanographic questions -- such as those rel ated to ocean water
movements, cl lmatic change, and the causes and ef for ts of
upwel l ing at t' he ice-marg in -- are now seen to have a greater
urgency than ever.

Meanwhi I e, many areas of pol ar research remain ln a state
of in fancy; for examp le, migratory patterns of certa in mar ine
spec 1 es and meso-sea l e structure anal ysl s. The inadequacy of
logistical support ls a special problem for most err.as of Arctic
research. Without a sar Ious commitment to research in this
unusual l y di f f Icu l t env ironment, many questi ons w l l l rema in
un answer ed . For tunate l y, f'he gener a l pi cture seems to be
improv lng: the Bedford institute of Oceanography, for instance,
is now putt ing much of its ef fort into Northern Oceanographic
r esearch .

The next pr inc i pal speaker opened by admitting that he
i s less concerned about the "puri ty of sc ience" than some other
scientl sts, since he can usually spread his time over a fairl y
l ar ge number of co-ex isting projects of varying kinds. Research
general l y can, and shou l d, serve two or more purposes at the
same ti me. Much more ser ious is the problem of attracti ng and
keep ing the appropr i ate scient i f ic tal ent, and even more so
of secur ing the appropr i ate level of technical suppor t even
far the wor I d's best Arctic sc ienti sts. Contract ing out to
the un i vers i ties is onl y a parti a I remedy, under the present
fund l ng system. In Canada, most of the important. Arctic work
I s g i ven to gover nment I abor ator l es . On t.he who l e, he
suggested, this system tends to result in high qual ity research,
albei t with less money and less br i I l iant staff than would be
assigned to the same work in the Uni ted States.

Funds are cer tainl y scar ce -- espec i al I y in rel ation to
expanding requirements -- and compet i t ion for these funds is
get t i ng more severe each year. Rut pub I ic expendi tures cannot
be expected to ri se rap i di y. One looks to industrial funding
as the ma jor new source of Arct ic research. Fortunatel y, there
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are, i t waS SuggeSted, r ea I i S t iC prOSpeCtS in Canada that the
SCate Of induStr ial funding Ot lang-term ArctiC reSearch in
the yearS ahead may exCeed +hat Of gavernment fund inq. I f the
ex isting Ar ctic projects designed by Canadian industry tor the
naXt few yearS gO ahead aS planned, One iS I<eking at a pOSS ible
tota I investment of aver S5 bi i I ian. Even 2% of thi s sum
devoted to env ironmentai research would be a very siqni f icant
sum. In addition, a considerab le amount ot Canadian pubi ic
f und 5 w i I I soon be ava i I ab le for env ironmental research in the
Arct ic Ocean under the Env ironmentai Studies Revoiv ing Fund,
which has recenti y been estabi ished pursuant to the Canada OI I
and Gas Lands Act.

Reference was made to the cur rent study of the Arctic Ocean
"heat budget" as an exampl e of a long-term, hi ghpr l ot i ty,
internatiOnal reSear Ch undertaking deS igned to prpvide kna~ ledge
in a ser ious I y def i c i er t area, «hich is expected to make
important contr ibutions to'the scient i f ic understanding at the
wor I d' s, cl imatic system. This kind of focus was chosen because
Of the Sp ln-of f benet I tS I ikel y to be lnade ave i I able wi thin
SuCh a Comprehensive framework Ot i~veatigatiOnS ~ arith projectS
on th i S Sca le now under way, it Can be Seen that SCi ent i sts
are now mov ing up to a ditferent level ot understanding ot the
Arctic Ocean, after spending two decades or so on the same
p lateau.

The same speaker emphasi zed the need for Arctic scientists
and adm inl strators to look tor cheaper ways of doing things.
For example, more use could perhaps be made of smal I aircratt
in field reseach, instead ot relying in the traditional way
on acquir ing a research vessel . He concluded by emphasiz lng
that this is a very exciting age for Arctic sc ience ~ It is
al so a d i f f icu I t per I od for hrct ic b i ol og 1 sts in par ticul ar,
who may not even know what quest I ons to ask, and almost
certainly are deni ad the research time-scale that is necessary
in order to deal effectively with the most critical scientific
prob l ems. Postponing the appropr i ate research, at the
appropr I ate seal e ot inv est igat ion, is in nobody's long-term
interest.

The n ext sp eaker commented on the new po I i t i ca I
comp i i cat i ons in the I i fe of a mar ine sc ientist, in the Arctic
or el sewhere, which require permission to be secured, rel I in
adv ance of the beg inn i ng of the research, trom the nearest
adjacent state- He feared that the need for Sov iet permission
and cooperation would prove to be a serious obstacle to future
scient i f lc researrh In the Arctic. He was more optimist ic about
tuture cooperation between govt.nment and industry in geological
and ang ineer ing research on the continental shel f-
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Y I t . Ehk V I RONNE,N TAI PR t QR I T I E S

tn introduc ing this topic, the panet cha irman observed
that the mOSt Signi f iCant al teratiOnS taking place in the mar ine
env ironment are somet imes natura I in or i g in, and not due to
human acti v itles. A great deal of attention is now being given
to the phenomenon of c I imat ic change in the North ~ S ince the
beg inni ng of the present centur y the mean temperature of
sub-Arctic waters has risen by 2' centigrade, but a slight
cool ing off has now begun ~ Ct imatic var iation in the Arctic
has important ef fects on the migration cf certain species  such
as Atl antic salmon and cod! and on the distribution of species
in general. These var iat lons are I lkety also to have discern-
ib le ef fects on the Northern is land and coastal env ironments
such as Green I and, Northern Nor~ay, I cet and and Newfoundl and.
New resear c.h In c I imat i c change was needed on a I arger scat e
than in the past ~ Reference was at so made to the nee'd for
increased research on the effects of oi I spi I Is in cold or
ice-covered craters, and to the need for increased use of

satet I ltes as a research tool in Arctic env Ironmental research ~

The f I r st inv lted speaker on env ironmenta I pr i or i t ies
descr lbed the ex i st I ng env I ronmental Impact assessment
procedures in Canada, which are now about IQ years old and in
that time have dealt very with a number of Arct tc projects.
The Caned i en approach to env Ironmental assessment tends to be
e compromi se between the Amer I can and Br i t i sh approach: it
Is not d I r ect I y des i gned as an integra I component of the
p I anni ng process as in the U.K ~, nor has it been developed in
en inst I tut lonal I y end legei I y el aborate  and inf tex ib te! way
es tn the United States. In Canada, under a Cabinet directive,
al I federal departments are requ I red to take into account in
the p I arming process the environmental imp t icetions of al I new
pro J ects, programs, and act I v i ties invol v ing federa I lands or
funding. Each federal ministry is responsible for determining
whether its projects might resul t in "stgni f icant" env Ironmental
damage. I f the r i sk of such damage seems suf f ic lent, then a
fu I I-seel e Impact assessment study is necessary. In the earl y
years the stud I es f oc used a Imost exct us iveiy on the probable
~ f fact's upon the natural env Ironment, but more recently much
more attent ion has been devoted to ef fects on the social
~ nv tronment. Orig inal I y, the rev'lew panel s were composed whol I y
of federal bureaucrats. Now, the panels consist mostly of
representat I ves from pr i vate sectors inc l udlng special Interest
groups ~ A number of env ironmentat impact assessment studies
In Canada have been done ln the North, where there is no
posslbl I lty of federal-provincial conf l lct. Despite the
po I I t i ca I sens I tl v ity of many such hear ings, there Is no
ev I dence of Mini steri at Interference or influence. I ndeed the
process seems to have recent l y acquired a higher degree of
c r ed i b I I i t y, e s pec I a I I y s I nce the postponement of the or i g i na I
At eska P ipe I lne Project and the str ict review of the current
Lancaster Sound Project.
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The LanCaSter Saund PrajeCt exper lenCe, he continued, may
r et lect a chang ing focus for env ironmental impact assessment
in Canada. The f ir St aSSeSSment Of th i S PrOjeCt reSul ted in
a recommendation for a broader rev iew of al I present and
prOjeCted uSeS Of LanCaSter SOund in Order tO p I aCe the
explorator y dri I I ing for oi I in a proper regions  land-use
p tanning perspective. This kind of reaction was certainly
stronger, he sa i d, than that of the rev iew panel s at the
beg inr inrI ot the procesS in the mid-I970'S.

'mme prab lemS were Of SpeC i et COnCern, hOWever ~ F lrgt,
observed, there is a ser Ious insuff ic lency ot technical

inexpert i se avai table for this kind ot work In Canada. Pert of
the reason fOr thi s prob I em I les In the exoduS Of the eppra-
pr i ate expertise tram government to the private sector, espe-
ci at I y to the ol I and gas industry. The question arising Is
"«ho is to assess the research" ~ Second, there is the problem
of native lend claims, ~hich comp l icate and aggravate the diff i-
cul t i es of env Ironmental assessment ~ Scrnetimes the lnult resi-

dents of the area refuse to par ti c i pate in the rev iew procedure,
becau se of the f ear that the ir part ic l pat ion might comprcrnlse
the I r c. I a i m to par t of the federa I I ands under rev iew ~ When
they do par t i c i pate, their I and claim tends to beche another
aspect of the overal I env ironmental issue � a political aspect
whi ch the techn i cal expert i se avai I able Is unqual if led to deal
w i th . Th i r d, there is a prob I em of sp I It jur i sd ictlons and
compet Ing mandates ~ In the North, the Department of indian
and Nor ther n hf fairs  DINA ! is the agency respons ib I e for
of f shore developments; farther south, the matter falls under
the jur i sdiction of Energy, Mines and Resources  EMR!. This
has r esu I ted in the anoma !ous s I tuat ion that, whereas there
has been a I arge-sca I e DI NA-sponsored invest i gat i an for one
s ingle exp loratory dr I I I ho le in Lancaster Sound, there has
been no systemat I c env ironmenta I impact assessment for over
150 hot es dri I led in the of f shore under the Jur lsdictlon of
EMR. F'ourth, no one mont tors the si tuat Ion af ter a project
has been rev iewed and the panel has made I ts recotrmendat tons ~
As a result, no one knows whether the process is env lronmental I y
or cost ef f ecti ve ~ It is not even determined whether the

Min I ster has acted upon the recommendattons, much less whether
they have been comp I i ed w ith In the execution of the project.
C I ear I y, he sa i d, i t is imposs i b I e to know what benet i c I a I
env ironmental ef feet, if any, these procedures actual I y have.

ln conc I us ion, it was suggested that a comparative study
shouid be made of the costs end effectiveness of the U.S. and

Caned I an approaches - Such a study might al so Identl fy areas
where a cooperative approach to env Ironmentat impact assessment
oou ld be under taken by a joint body that would share exper iences
gai ned on both s ides af the bor der. Such an inlt I ati ve might
be of speci al val ue in ef forts to protect the Arctic Ocean
env ironment: for examp I e, ln the Western Beaufort Sea, which
is of inter est to both countri es.
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The nex t speaker began by emphas i zing the benet i ts as wel I
aS the COStS Of Study i ng env irOnmental ri SkS aSSOC i ated
Rrct ic pro jec ts within a framework that encompassed the tota I
Arcf ic Ocean system. The requirement to conduct env Ironmentai
research wi thin an ecosystem ic fr amewor k under I ined the
inadequacy of our present know I edge; and it el so pointed to
the need for a degree of reg iona I cooperation, si nce most of
the ecos ystems over I apped the jur i sd ict ional bounder i es. He
advocated that special attention should be given to the changes
being introduced In the river systems of the Ar cf ic and to the
ef tects of existing and proposed projects on the local areas.

The same speaker identi f led a number of env ironmenta I
quest ions rai sed by the prospect of year-round shipping in the
Arc t i c. ~ For examp I e, w I I I nav igat i on be fac i I itatec or
comp I lcated by cl imat ic change? Wi il shipping tracks tend to
create thicker Ice formations7 Wi I I the opening up of more
free water in the sunme. affect the breeding patterns of mar ine
mamma'I s? W i I I the opening up of year-round shi pping ser ious I y
di srupt the I nuit snowmobi le routes < ice conditions too rugged
in the winter, too much ~ater in the summer>? What scienti f ic
ev i dence I s I ikel y to be ava i I ab le to prov i de an appropr i ate
basl s for the subst i tut ion of one shi pp ing route for mother?

He commented that the Arct'Ic Waters Pol lution Prevention
Act is I ikely to continue to be a popui ar enactment in Canada,
and to that extent represents a pol itical opportunity to dev ise
ef fact i ve env ironmental regulations for shipping in the North.
He hoped that the concern with speci f ic pol I ut ion contr ol
techn i ques vou ld not def lect env ironmental ists' attention fr om
the I ar ger sc ienti f i c need s, such as that for the estab I i shment
of ecological reserves <specially protected areas! in the Arctic
and other kinds of conservation initiatives. With this in mind

he suggested that Northern Mar inc scientists shou id take a close
look at the recent Wor I d Conserv at i on Strategy as a poss lb I e
framework for env ironmental p I arming under the concept of
"eco-devel opment". In conclusion, he referred to the need for
closer integration between the physical and human elements of
the hrc t i c env ironment in env ironmenta I p I arming and assessment
appl ied to Arctic Ocean projects in the 1980's.

The f ol low ing speak+- emphasized the remarkable b iol og ical
r ichness of the Lancaster Sound area, per haps the most
product i ve ot any area at that latitude  "the Arctic equivalent
ot the Serenget1 Va I Icy in Kenya" >. The spec ial attention now
being devoted to it was certa inl y just i f led sc ienti f ical I y ~
He al so reminded the Workshop of the importance of the Lancaster
Sound as a tr ad i t iona! hunt i ng area for the ~ative peop le of
the reg ion. The ir I 'I fe-style has been undergoi ng gradual
modi f icat ion for a century or more -- a much more gradual
process of acculturation than in the Hester n Arctic -- but the
projected developments in Lancaster Sound would constitute a
dl f fer ent order of inter ference with their I i fe- sty le.
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SOme COnCern waS expreSSed abaut the poSSib le harm to bir d
and mammal pOpuiatiOnS in LanCaSter Sound aS a reSutt Of the
IntrOduCtiOn Of nOiSe intO that Si lent env ironment. Very I ittle
is known about the dynamics of these populations, but much may

be learned trom a current Man and the Biosphere  NAB! pr oject
on Rrct ic w i ldl i te conservat ion ~ Accordinq to one participant,
hawever, the lodal Inui t popu I atiOn iS SometimeS Cr iticat Of
inter nat ional research ef fort bei nq app I ied to such matte 5.
Some ! rut t were now propos ing the development ot "cooperative
research" between profess ional sci entists and the tocai
commun i t y, ~hoSe ob Serv at i OnS and fred I t i ana I knOw I edge Ot
w i l d I i te cou I d have an impor tant role w i thin the framework ot

scientific proj eCt . AnOther partiC ipant referreC! tO the
growing variety of sources of funding for environmental and
conserv at i on research, inc I ud i ng industr y and I in Alaska! the
Inuit COntltuntty.

Yo a quest ion about the probab ie env ironmental ef fects
Of year-rOund Shipp ing in the ArCtiC, one Sc ientiSt rept led
that i t w as cer ta i nl y t a I I ac ious to suppose that a major ol I
sp i I I in the Arc t i c coul d have an apprec i ab I e et' erat on the
wor I d' s c! impute, as some had suqqested.   I t seems unl ikel y
that most oi I sp i 1 I s in the Arc t i c eau I d extend further than
10 square k i I ometer s!, ynt there is no doubt that temperature
Cliang» S in the ArCt i C OCean have a prOfaund efteCt on gtObal
c I 'mat i c pat erns. Natur al var i at ions in the Arc tic. are
pr obab I y gr eater than anyth i ng tha+ cou Id be induced by human
acti v i ty, even r i th the signi f i cant increase in the atmosphere
carbon diox ide load. The cur ren t Arct ic heat budget is expected
to shed further I ight on the val id i ty or otherw ise of the
"instabi I ity theory" ln Arctic cl imatology.

An Amer i can par t i c i pant commented that it seemed that the
Caned i an scienti f ic research effort in the Arctic in the years
ahead would outdistance what Amer lean sc ientists were I ikel y
to be ab I e to do in I i ght of pr esent and projected budgetary
rea I I t i es in the Uni ted States ~ In response, it was suggested
that, w I fh I ncr eased investment in Arct ic sc I anti f ic research,
Canada would have to recrui t some ot the r equi red expertise
in the United States. ! t was unl lkely that the Canad i an Arctic
research program of the 1980 ' s cou I d be carr i ed out ent irel y
by Canadian scientists.

EMERGI FAG TECHNOI OGI ES AND THE PROBLEM OF CHO I CE

Dr. Ian R. McCal I um opened this session «ith a presentation
on the potential i ties of the Cardi ft ship simu I ator at the
Uni ver S I ty Of Wal eS I nSt I tute Of SC i ence and TeC hno tarjy and
the South Glamorgan Institute of Higher Educat ion  see his paper
attached to this r eport! . Special emphasis was placed on the
ut I I I ty of th i s research tool for those invol ved in deve lop i no



ship systems ln Arctic waters. He mmtioned that ef forts are
be i ng made to secure international cooper at ion in the
aequi s i t I on of fu I I -seal e sh i p maneuver ing data for gener al
improvements in nav i gat ion techniques around the wor I d.

Reference was al so made to simul ator-ai ded research into the
effects of stress on ship off icers and crew, especial ly in
d i f f I cu I t nav igat ional mndit lons, Actua I accidents have been
re-run through the simulator with a v iew to discover ing whether,
and how, such col I isions and strandings could have been
avoi ded. He exp l ained how the stranding of the Amoco Cadiz,
for example, might have been avoided ~

The next speaker, an eng ineer, opened by rommenting on
the importance of Improv fng safety pr ecautlons for those who
engage in eng ineer ing at sea. He underl ined the priority
attached to f lnd i ng the appropr iate construction mater i el s to
ri thstand str ess, espec 'l a I I y in Arctic waters in the presence
of f I oat lng ice ~ One of the most ser ious di f f icul ties
exper lenced in Arctic engineering was the scarcity of rel iab le
data ~ Many exper imental methods of construction and oper ation
are not yet full y developed for appl ication to Arctic
cond l talons ~ I ndeed it was common for ang lneers to be asked
to f I nd pract I cal so I ut I ons in the absence of adequate data.
The art of feasibl 1 lty studies was usually an exercise in
approx lmat lon. Good eng ineers Improv ise: they have to "make
do" with the best knowledge and equipment aval I able.

T he same speaker went on to compare some cur rent
eng ineer I ng devel opments in the Northwest At I ant i c of fshore
with slmi I ar developments ln the Arctic Ocean ~ in both areas,
he sai d, the costs of exploratio~ and r elated acti v ities are
so high that unless the proposed methods are proved to be
un su I tab I e in new cond i t i on s, the ir su I tab i I i ty is I ikel y to
be assumed and construction w i I I proceed on that basis ~
Of f shore eng ineer ing research Is usually required to prove the
techni cal unsui tab I I i ty of a commerc I el proposa I, which has
aiready acquired a considerable degree of corporate support
and perhaps a I ready involved a si gni f leant amount of
investment. I t is often very dif f i cult, technical I y, to prove
that an alternative is cl earl y better.

He referred, for I I I ustratl ve pur poses, to the problem
of dr I f t I ng I cebergs exper lenced in the course of Mob i I ' s
operat lons in the H iberni a area, and to the scour ing of the
seabed on the Grand Banks which was I ikel y to r ule out the use
of pi pel ines. One suggested sol ut ion was to use a f loatlng,
detachab I e str uctur e, but Mob I i had not yet made a f ina'I
decl sion on the type of technology to be used ~ For several
years Dome had been looking for a f l oat ing system to be used
in the Beaufort Sea, but this company was now investing ln
ls I and str uctures for off I oading. A "test is land," a $50-100
mi I I lon exper lment, was referred to, as wel I as experiments
directed at the use of super dredger s and ice-breaking tanks-



In the FaStern areaS Of the NOrthwest PaSsage, he reminded the
Workshop, ice debr i s was more I ikel y ta be a shipping hazard
than i ce f ormat i on .

Reference was a I so made to eng i neer I ng dev e I o pm ents in
the v ic lni ty of L i tt te Cornwa I I i s I s I and, ~here min ing
act iv i ties were accel erat i ng because af the high value af the
IOCal ore �7'4 metal ! . The entire ref incr y for thiS Ore waS
be i ng b u i I t on a barge, which wau ld then be tawed Inta the area
and benched permanent I y in a hOI e, wht Ch haS been bl aSted fOr
that purpose. In this way it iS hoped that the ref iney wl I I
be shel tered fram al I iCe movement S ln the viC inity. The Chiet
env ir onmental concern ar I ses fr om the pr ob lcm of disposal af
the tai I ings at Garrow Lake, but recent research, it was
suggested, has been relatively reassu, ing,

One par ticipant questioned the accepfabii lty of the
"learning by doing" ethic in the Arctic Ocean, al though I+ might
be COnCeded that Dame r.ad been rather SuCCeSStul in fOI low lng
that ethi C. Pa'nt i nq tO the under I ying pO I iCy dl I emma aver
the al la-ation of risks and benefits in Arctic Ocean

devel Opment, he expresSed uneaSiness oVer the pr eSent dr i I I ing
program in +h» Beaufort Sea, g I ven the absence of rel i able
in format ion necessar y for sol v ing oi I sp1 1 I clean-up problems
~n unfavorab'le canditionS. IJntartunately, he COntinued, the
an ad i a n gov er nmen t had dec I dad nat to proceed wi th the

development af the lass 10 ice-breaker for Canadian Coast
I uard work in the Arctic, on the ground that It was too
ex pens i ve. In i ts p I ace, the C lass 8 lce-breaker ~ma be
approved, but thl s might' not be adequate for the kinds ot
acti v i ties p I armed for the I ate 1980's in the Western Arctic.
A C I ass 10 i ce-breaker was probab ty not necessary for transi t
through the Nor thwest Passage. The ice-breaker camponent of
the Arctic Pilot Project is now being raconsi dered.

Sever al al ter nat I ve lce-breaking systems for the Arctic
were compared, The mer its of each approach depended an the
set of assumptions that could val I di y be made regarding the
k 1nds of act 1 v i t les and condl tions 'Involved ~ So far only a
few, re I ati vel y minor, ice-re I ated mishaps have occurred ln
the Beaufor t Sea, but one could not dlsoount the danger of a
major spi I I through a bi ow-out or otherwise. One part!c i pant
took the v iew that these r 1 sks might not be justl f iable from
a Canad ian v iewpoint, si nce Canada would nat be dependent on
the Beaufort oi I for domestic consumption in the next 10 or
15 year s. It might be batter, he suggested, to postpone such
r! sky exp I orat i ans unt i 1 better po1 I ut ion control technology
had been devel oped and commensurate benet i ts had become
ava i I able- Another participant defended the Beaufort
acti v it i es, whi ch he regarded as usefu I in overcoming
industr i al and bureaucratic inertia in the context of Northern

devel opment.



St i I I another speaker conceded the dif f i cut ty, i f not the
Impossibi I ity, of determining the costs of certain kinds of
env ironmental damage in the Arcti c- Otten the fears of
ecol og ical di saster in the reg ion were exaggerated, even totall y
miSp laCed But in cOntemp I ating the poSSlb I e extinction of
a rare Arct ic spec ies, one was talking of a loss of scmethlng
irrep I aceab I e: something of wonder on this planet. The major
danger, he suggested, was of a major ail spi I I on the surface
of the ice by a tanker in transit through the Northwest Passage

near Leopold is I and, for examp ie. The ecol og ical hazards
rose not from the "frag II ity" of the env lronmeet, but from the
f act that the di f ferent spec i es of the Arct ic Ocean were I imi ted
In nueber and yet occur in vast population concentrations.
D is locat ions in these areas of concentration, at certain times
of the year, could be an extremel y ser ious disruptive event
wi thin the ecosystem. There was nothing "triv lal" about the
deaths of mll I ions of I iving creatures that might be left behind
in the wake of a major oi I spi II in Arctic waters, And there
was, unfortunatel y, a sl gni f i cant degree of probab i I ity that
such an event might occur.

~he appropr i ate response to these I eg i t lmate concer ns,
another speaker suggested, was the establ Ishment and maintenance
of the highest poss ib le I evel of sophi sti cat ion in a system
of "transi t management", not only in construction, design, and
navigation standards but also in the standards appl ied to
nav igat ion ai ds, port requir ements, and rel ated shore-based
faci I i tie* and procedures. But lt would be difficult to design
an appropr i ate system, at the requ fred level of sophi stication,
without a clearer understanding of the future patter n of Arctic
sh I pp i ng mov amen ts than seemed to ex i st at present. For
examp Ie, wou ld the Northwest Passage be used for general cargo
purposes as wei l as the transportation of Arctic resources?

To th I s another speaker rep I led that it was at least
prem at ure to ta I k o f f, 000 Arct i c P i I ot Proj ect voyages a year
through the Northwest Passage. At present the Project was based
on the use of onl y two ships, and each ship is present I y
scheduled to make 32 round trips each year through the Passage.
He agreed ho~ever, that an expanded version ot the Arctic Pi lot
Pro j ec t, in comb inat i on wi t h other pro j ects   e.g., transport-
ationn of Beaufort Sea and Arrtic islands oil and other
mineral sl �could ral se the level of shipping movements through
the Passage to close to 500 voyages < i .e., 'l,000 transits! by
the year 2000. He agreed al so on the critical importance of
adequate Ice-break ing support for navigation through The
Passage. So far there had been fair iy good cooperation between
Canad I an government and Canadian industry in prepar ing for the
future regu'I at Ion of Arctic sh i pp ing, but it was admittedl y
stl I I a rudimentary stage in the development of "ice management"
in these water s. A good deal had been learned recently from
the exper ience of port managers in the Bal tic.



A f ter further d i SCuSS ion, i t waS gener al I y agreed that
"aggreSS i ve" Caned i an I eg I S I at I On waS needed fo eStab I i sh
accep+ab I y r i gorous system of "f'rans i t manngqamc nt" in the
Nor f hwest Passage. Qnl y the hi qhest poss i b I e standar ds, seve a I
contended, shou I d be regarded as "acceptab I e" for th Is un i quel y
ri Sky water ray. I t WaS nOted that under Art iC I e 2~4 Ot the
Orat t "onvent ion on the Law of the Sea Canada wou Id have a v er y
v ide area of almOSt unqua I i f I ed authOr I ty in the deveIOpment
and app I i Cat i on Of vesSel traf f iC management COntrOI S in t' he
Nor t hwest Passage. Such author i ty wou I d extend to des i gn,
con's fr uc t ion, mann i ng and equi pment standards tor foreign and
don est iC veSSel S al ike, aS wel I aS tO dISChargeT and nav lgat lanai
pr act i ces, P art icu I ar attention should be g I ven to the design
of spe c I a I training cmurses for mm iners author i ted W nav Iqate
i n Ice-covered waters. ~v en now, it was ob served, spec I a!
tr a i n i ng requirements were be I ng con s i dered for of f I cers and
crew to be engaged in the carr i age of LRG undm. the hrct ic P i lot
pro j ect.

I n jo i n i ng the d i sc uss ion ot the precaut i ons requ I red for
nav i g at i on control in the Passage, one sc i ent i st began by
suggest i nq that ol I was no t the most ser ious pol I ut Ion hazard
in the ArCt i c. The moSt appropr iate reSpOnSe fa env i T Onmental
ha par d s assoc i a ted wi th the new Arct ic techno i og ies, he
con t inued, would be the Introduct ion of a system for cont inuous
na~nitarinr. at the Arctic Ocean ent irene"t. This «es likely
to be a mor e ef f ect ive approach than the most ei aborate
env ironmentai impact assessment stud les. In rep I y, it was
po i n ted out that Petro-Canada, I ike Br i t i sh Petroleum, now has

we I I -estab I i shed mon i tor i ng program. Another commentatar
agreed that mon i tor ing was essential, not as a substi tute for
env ir onmenta I impact assessment, but as a necessary fol low-up
a f ter the f act ~ Ai I Northern developments are, in effect,
ex per i men f a i in char aeter, b ut the assessments themse I v es shou I d
be assessed ~ At present, he re I terated, even the best prepared
assessments in Canada are of I ittle predict i ve val ue, as long
as there are no systemat I c ef f orts to conduct fol low-up
i nvest i gat ion. There seemed to be too fev Incenti ves at present
for gov ernment to go back and re-exam I ne ear I I er studies and
r ecommen d at i ons . Another commentator suggested that the chi et
purpose af env ironmental assessment was pol I f ical rather than
sr i ent i f I c: to cur ta i I fear s and "manage" discontent rather
than to v el i date hypotheses. In A I aska, another observed, three
years seemed to be about the I onges t per iod for any Arc t I c
mon i tor i ng project to date ~ and this was nat nearly enough for
most sc i ent i f i c pur poses . Another conceded that govt nment
regu I at i ons, I ike corporate pol ic i es, tend to be myop ic in the
f i e I d of env ironmenta I impact. The pr imps y focus t'ends to be
on soc i a I ef fects, not sc i ent i f ic slgni f icance. The tendency
was to g i ve pr i or i ty to the reduction of cr i t icism and
r es I stance. Qn t' he whole, government tends to be even more
gul I ty at thi s than industry.



The parti c i pant s seen ed to be general l y in agreement that
the choice of technology and the assessment of future
techno 1 og ica l impacts in the Arct ic Ocean wer e un I ikel y to
become ent irel y objecti ve or rat ion al processes. Both the
exag ger at i on and the neglect of threats to wi I d I i fe -- to
mi gratory species in the Beaufort Sea, for examp le -- were the
product of emotional, subjective judgments, rather than of the
prof ess iona I opinions of unb i ased b i ol og i sts. Yet it was
possih is and important for government to specify the ~oeratin
cond I t i ons for industry w i shing to exp loit resources in a
threatened env ironment.

A po I i t i ca I sc i en t 1 st noted that env ironmenta I management
was comp I i cated, almost ever ywhere, by the conf I ict of expert
testimony among scienti sts eel I ed upon to prov ide "adversary
evidence ~" Rules for management have to be standardized, by
I awyers and publ ic administrators. Once a standard is set up
w I th ln a r i g l d system of uniform rules, it becanes exceed lngl y
d if f ic ul t to change it as new knowl edge comes in ~ The case
of the recent ban on swordf l shing was referred to by way of
i I I ustr at i on.

Another speaker returned to the prediction of voyages
through the Nor thwest P assage ~ S t ic k ing to his ear I i er
content i on, he asserted that the next phase of the Arctic
Pi lot Project coul d, qul te conceivably, involve as many as 30
vesse I s. I f each of these vesse I s was ab I e to under take 30

such voyages �5 return tr i ps> each year, then 1,000 passages
per year by the year 2000  or 1995 ! seemed to be a distinct
possibility.

One of the scientists, responding to a question about the
relat 1 ve ser iousness of ol I spi I I s in the Arctic Ocean, said
that i f there has to be an oi l spi I I, i t mi ght be better to
have it under ice rather than in cl ear water, since the ice
cover wou Id tend to control the spr ead and reduce the scope
of potential ecol og ical damage in the surrounding area.

I X. T& PATTERN OF  :CRPORATK INI T I ATI YES

The pr inc ipal speaker began by reminding the workshop that
a I I In dustr 1 al Arctic projects now under cons iderat ion

i n Nor th Amer ica were to. go ahead as schedu I ed, the tote I
investment invol ved in the next five years might be in excess
of $5 b i 11 ion. Then the same speaker proceeded to descr ibe
the current pattern of acti v itles of oi I companies in the North
Amer Ican Arct Jc.

At the western extreme of the North Amer ican Arctic, ARCO
end BP/SOHIQ have been acti ve on the North Slope for a number
of years. Nluch of their work has been innovative and I iv ing
cond I t I ons have been r e i sed to a fa ir I y hi gh level on an



unpreCedented SCaie of dave IOpment aCt iv ity. Their env iron-
menta I reSearoh haS been impreSS i ve, and SoOn other U.'5. Oi I
cCrnpanieS wi 'I I be jOining in theSe OperatiOnS on the SIOpe.

urther eastwards, Dome Petroteum is gear tng up fast for
the product ion and transpor tat ion of oi I and natura'I gas from
the Beaufort Sea. Dane has been engaged in exp foratory dr i I I Ing
her e S inCe 19~6 ~ I t i S nOt yet knO~n whether COmmerC ial
quant i t ieS have been di SCOvered, but the rapid rate af
exp tor ation seems ta ref lect a hig'h degree of confidence. Dome,
unl ike most Arct ic antr epreneurs, started from scratch. and
haS been "I ear ning by dOI ng" an Si te, aCquir ing teChnptOg iCat
v ir tuosi ty on the job. Dome' s approach, dependent on the use
af dr i I! sh I ps, has required a wi I I ingness on the part of this
company ta bui ld I ts own ships speci f Ical iy fcr work in Arctic
cond i t ions.

In adj acent areas of the Beaufort Sea, Gut f and Esso
Resources have begun dri I I ing tran arti f lc tat is tends � another
form of technology that has proved hight y successtut.

A I i tt I e far ther nor th, in the northeast corner of Canada
Bas in and in the Helv i I I e Isi and area, Pan-hrct ic has found
gaS . The p I an, in COn J unCt ian w'Ith the Arct iC Pi iat PrajeCt,
i s to p i pe that gas down tram the top of Me tv i I te 1st and to
Br i dpor t I n I et in the south of Mel v I t I e Is I and, to I iquefy it
there in a f t oat i ng barge p I ant and then transfer the LNG In
spec i a I I y desi gned tankers through the Northwest Passage and
southrar d through Ba f f in Bay and Dav is Str a i t to a southern
r e-gas i t i cat ian termina I to be located ei ther in the Strait
of Canso In Nova Scotia or at a Gui f of St. Lawrence local ity
in Puebec ~

The en tr ance to Baf f in Bay from I.ancaster Sound is a
promi sing structure, and Petro-Canada has conducted extensive
env ironmenta I and eng ineer ing design studies with e view ta
the feasibII Ity of future dri I I tng, but unfortunately this area
over I aps with an area of cons i derab I e biotog ical Importance.
Further south In Baf f in Bay, between Baft in I sI and and the west
of Green I and, a number at companies have been engaged in
exp loratory dr i I I ing, but so far these efforts have not been
successtu I . A I itt I e further south in Oav is Strait dr i I t Ing
has been carr i ed out by Aqui ta inc and Imper I at .

The same speaker at so referred to min lng activ It ies at
NanasIvik on Borden PeninsuIe, Baffin Istand, the "Potaris"
min I ng st te on L I ttie Cornwai I is Island north ot Barrow Strait.
The teed-z inc ore from these sites wi I I be shipped out through
Lancaster Sound and Baf f in Bay to markets in itfestern Europe,
as soon as they are found to be minab I e In commerc I ai
quent I t I eS. Petro-Canada and other caflpan ieS are tOOk ing fOr
coa I in a number of areas, such as E I I esmere ts t and in the far
north. Aeference waS at so made fo uranium plOSpeCtS ~



I n the sub-Arctic area further south, off Labrador, Br it i sh
Petro I eum, Chevron, Aqui ta ine, Imper i al, Petro-Canada, Totai-
Eastran and a number of other companies are, or have been, acti ve
in exp I orat ion for of f shore petroleum esources. Eventual ly,

one reaches the area of greatest mineral promise on and beyond
the Grand Banks of Newfoundl and ~

0 I I di scover i as in the Arcf' ic Ocean are al I tenfative so
  except on the North S I ope!, but hopes are f a I r I y hi g h

especi al iy in the Beaufort Sea. Natural gas discoveries, on
the other hand, are si gnl f icant in quantity, but c f course these
gas reserves are not so badly needed. Even i f the highest
petrol eum hopes mater lal i zed in the Nor th Amer i can Arctic, they
might st l I I be I ess than the proven reserves of Mex ico � and
a tiny fraction of the not-yet-attainable minerals in the
Athabasca Tar Sands of A lber ta ~ Coal, not oi I or gas, may prove
to be the chi ef Ar ct i c miner a I resource of the future, if one

looks beyond the next ten years ~

X. CONCLUSIONS

1. S u I ementar Matters ~ In this f ina I sess ion the
part i c i pants ranged over the ent ire spectrum of current
devel opments and issues d lscussed ear I ier in in the Workshop
«1th a v iew to establ ishing a "synthesis", if not a consensus,
of views on Arctic Ocean pol icy pr ior ities for the i980's.

The f irst speaker wi shed to add certa i n points of
importance that had not r eceived suf f ic ient emphasis. For
instance, biol og ists are sti I I a bit puzzled about the level s
of primary production in several areas, especial ly Hudson Bay.
Hudson Bay has repeated I y been descr ibed as low in productiv ity,
but this may now be open to rev i sion. For one thing, such
pr imar y production measurements as have been made in Hudson
Bay have been made too I ate in the season to measure the peak
of the phytoplankton bloom. Secondary production �00 p lankton!
seems to be reasonabl y high and al though there are no
commercial I y exploi tab l e popul ations of fish, the sea mammal s
are p I entlful, and the whalers years ago expressed astonishment
at the ab undance of large wha I es, whi ch they proceeded to
ove k I I I .

Qn a time scale somewhat longer than legal and pol itical
sc ho I ar s normal I y take into account, the age of the pol ar
ecosystems is probabl y Important. The contrast between the
I evel s of b io log ical product i v ity and ecosystem development
in the North and those in the Southern  Antarctic! Ocean, where
sea mammal s and kr I I I are so plenti fui, may wel I be due to the
different ages of the two systems. The Antarctic glaciafion
started some mll I ions of years  perhaps between 15 and 20
mli I I Ion year s! before the Arctic g I ac i ation, so that the
Southern ecosystem is better adapted to pol ar cond itions than



the younger system in tl e Nor th . Hudson Bay i s even younger
than much of the Arctic Ocean and adjacent seas.

The same speaker, in response to a question, di scussed
the possib il ity of introducing new or al ien species into Arctic
waters. Pac i f ic sa Imon had been introduced into wester n areas
of Hudson Bay, but thi s exper iment had not been successful .
I t was part icu I arl y di ff icu lt to ef feet a successfu I
introduct ion of an anadromous spec ies I ike the salmon, with
a slow growth and reproduction cycle and Iong-range migratory
requ irements . S Ince salmon had al ways thr i ved in Ungava Bay
nearby, it did not seem that water temperature was a critical
factor . Char, another anadromous spec ies, was everywher e
throughout the Arctic, but i ts vulnerabi I ity to overfishng by
the I ocal commun it ies had I imited the poss ib i 1 ity of devel oping
char fi sheries at a coneerci el level.

Another speaker commented further on the mi I i tar y
l strateg ic ! si gni f I cence of the Arcti c Ocean. He put forward
the v iew that the waters and islands of the Arctic region were
un I i ke I y to becom e a cr i t i c a l component of of fensi ve systems ~
Sov iet of fensive systems wou ld probably be a ir-based, and U.S ~
miss i I e  ABM! and submarine feei I ities need not depend heav ily
on Arct i c Ocean bases. But there was I i ttl e doubt that,
defensi vel y, the Sov iet Union regarded itsel f as vulnerable
in The Arctic, especial ly in v iew of the importance of Nlurmansk
as its chief naval base. Increas ing industrial activity off
Northern Norway must be wcpected to make the Russ i an strateg ic
p I anners even more sensi ti ve. In response to the suggestion
that the Arct ic was the soft underbel I y of the Sav iet Union,
he contended that the Sov iet Union was I ikei y fo be even more
concerned about the threat in the Eastern Mediterranean: al I
strateg ica I I y important pl aces in the country were south of
Moscow. Further d i scuss ion revealed a difference of v iews on
the potent i a I str ateg ic val ue of the Arctic seabed. W ith or
without reference to the speci f ic role of the Arctic in defense
maf'ters, it seemed at least that a new approach to U.S.canadian
cooperation in defense was timel y, if not overdue. Meanwhi le,
Canadian sovere ignty sensiti v ities were I ikel y to continue to
be aroused by the unauthori zed transit of U.S. submar ines in
Canadian Arctic waters.

2. The Bas i c guest I ons. In introducing the final phase
of the Workshop, devoted to the task of "synthesis", the panel
chairman rev iewed the range of questions that had already been
rai sed and discussed. He suggested that the fol lowing in
particular might be regarded as the most pertinent.

F irst, how should we perce ive the institutional
def ic i enc ies of the Arctic as a reg ion? Ooes the Arctic Ocean,
or som e par t of i t, neeo a "reg I me"'? I f so, what k i nd of
reg ime? Several different kinds serving di f ferent "functional"
purposes? Or one al I-encompassing, "general purposes" reg Ime~
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I t separ ate, must they be para l l el or compat ib le w i th one
another'. I f there should be Arctic Ocean reg imes, which states
shou I d  or must! be i ncl uded? Shou Id there be 1 i later al or
onl y mul ti I atera I reg imes~ Shou I d the "Sov iet I ink" be
preserved w i thin such regimes? If so, for what k inds of
purposes? Should Canada and the Nordic states resort to their
own arrangements in the reg ion, Independently of the two Arctic
super power s?

Second, as to devei opment -- the engine of change in the
North � how important is it'? How critical is the energy reserve
in the Arctl c Ocean l ikel y to be7 Which mineral s in the North
w I l I prove to be the most val uable by the end of the century?
What risks are we prepared to take, what sacr if lees are we
w i I I ing to make, in order to secure the most val uable of these
resources?

Third, how important is Arcti c Ocean research, compared
w I th other areas of research' To what extent are we compel I ed,
should we be driven, by scientific curlosi ty? Wow far is Arctic.
Ocean research I ikely to be dictated by short-term industr i al

or even short-term "national" -- interest consider ations?
What are the prospect's of appropr lately long-term, appropriately
l arge-sca l e, r esearch 'ln the Arctic Ocean? Are ef fectl ve
research projects in the reg ion l ikely to rema in dependent on
vessel -based e:tl v ities, or wi I I non-vesse I modes of technol ogy
be used increasingly as substitute procedures? ln what sectors
of research is international coordination or cooperation
with or without extra-regional institutions -- essential to
effective scientific inquiry?

Fourth, in env lronmental matters how are the relevant costs
and benef i ts to be we I g hed in the bel ance? What, preci sel y,
are the env ironmmtal priorities in the Arctic Ocean? How great
are the her ards now in contemp l at i one How much environmental
cooper at i on can we real l st i ca l l y expect between government,
i ndustry, l ocal commun i ty, and spec i ai Interest group~ I s
Sov iet < and U.S.! research essential to ef fective env ironmentai
management of the Canedian Arctic waters?

F 'I f th, on matters rel ated to the North~est Passage, how
sensl ti ve is the question of Canadian sovereignty  or exclusive
management author I ty! '? What are the actual requ irements for
ef tectl ve management in these waters' is a complete "transit
management" approach essentl ale What i s involved in the
estab l ishment and maintenance of a sophisticated md effective
system of this kindt How much discretion must be left to Canada
as the "manage" of the Passage? What is the appropriate seal e
of investment in navigational aids, ice-breakers, and other
physical fac I I ities? What kinds of special regu! ations are
needed' What spec 'I al enforcement and survei I l ance techni ques
should be employed' What range of sanctions should be



env I saged? W i l I Canad i an water s in the Arctic be treated as
cabotage areas, i imi ted to vessel s of Canadian registry, by
analogy with Canadian coastal trading areas in the South?

F inal I y, what do we want to happen in the Arctic Ocean?
What do we want not to happen?

3. Re iona I ism and Re irnes. The f irst commentator on
the questions regarding reg ional ism and regimes began by ho 1 ding
to hi s contention that the Arctic is indeed a reg ion, not only
in the phys i cal sense but af so in a more meaningfu I way for
I nui t and sc i enti sts ~ He conceded that the Arctic has not yet
become fu I I y developed as a pol it ical region, but pointed to
pol itical developments that seem to ref I ect a trend toward
reg ionai ization. In particular, he emphasized the need to
produce sel ective Ar ctic reg ional pol icy in matters conducive
to cooperation among the cir cumpol ar nations, such as sc ienti f ic
research and env ir onmental protection. He was incl ined to
discourage an Arctic or Arctic Ocean focus in arms control
pol icy-mak ing  which wou ld simply aggravate Soviet sensi tiv ities
in the reg ion'! or indeed in any other context I ikel y to be
dom inated by exogenous considerations. The smal 'I er ice-states
shou ld perhaps lead the way in taking the first steps toward
selective regional integration in the Arctic. He conceded
that total pan-Ar cti c cooper ation was not feasib I e at pr esent,
even for env ironmental purposes, but felt that current tr ends
in Arctic transportation and resource devel opment would
eVentual I y draW the Sav iet. UniOn in tO SCnie kind of funCtional
reg ime, for reasons similar to those that have operated in the
Arctic.

The second commentator took the v iew that it is not
necessary to look at the Ar ctic as a pol itical region in the
foreseeable future, and confessed to hav ing sane doubts al so
about the desirab i I ity of pol itical integration in the Arctic
in the longer term. However desirable for certain scienti f ic
purposes it seemed impossib I e to anti c i pate the em'-gence of
any k ind of pan-Arctic institutional framework. ln the Sov iet
Union the decision whether or not to participate in such a body
would be made by strategists, not by scientists ~ increased
v esse I mov ements in the Arct i c Ocean, whether for research or
commerc i al purposes, would be interpreted negatively from their
national secur i ty per specti ve. He maintained that the sector
principie should be taken ser iously as a basis of Sav iet action,
whatever the val idity of such a claim in the doctrine of
international law. A partial, functional regime for ciimate
research pur poses might be feasible, perhaps with the Russians
cooperating on an associate, non-member basis, but he felt that
a more wi del y def ined scienti f i c reg ime was unl ikely to have
Sov i et participation.

The same speaker rem i nded the 'Wor kshop of the vast
dif ference between Amer ican and Canadian perceptions of the
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Arcti c. He did not think that the present or foreseeab I e
pattern of interactions among the circumpolar nations was such
as to require them to look at the Arctic as an evolv ing
poi itical region. Nor did he see any ser ious problems emerg ing
that seemed incapable of solution under existing or ad loc
bilateral arrangements. He did not bel ieve that tne United
States should have a hi g her pr i or ity in the Arctic, but
emphasi zed that the U.S. government develop a higher awareness
of Canadi an sensiti v ities in that reg ion, in any context thiat
impinged on U.S.-Canadian relations.

The third commentator, al so Amer lean, agreed essent'al I y'
w ith the prev ious speaker . He re iterated that there was- no
compel I ing reason for the United States to develop a strateg ic
perspecti ve spec if ical ly on the Arctic, but In conceding that
some ex i sting strateg ic reg lmes  e.g. outer space and seabed!
contributed at least symbol Ical I y to the cause of wor I d peace,
he agreed that the Arctic Ocean might, in the years ahead,
prov ide a "reasonab I e excuse" for the Vni ted States and the
Sov tet Union to sit down, w i th or w ithout other ~ations, to
negot i ate an Arct'lc Ocean counterpart reg ime. I t might be
assumed that within five years or less scme kind of effort wl I I
be in itlated within the United Nations to secure international
control over certain resources  beyond the continental marg i ni
in the Arctic Ocean, in a region that some might wish to reg~d
as an international area. Such an ef fort, he argued, wofjid
depend an the level of Third 'fforld dissatisfaction with resource
di p I omacy outcomes af ter UNCLOS I I I and in other forums. He
cl osed w I th the suggest ion that an U.S. canadian Arctic Ocean
arrangement of some kind might be useful as a new opening in
U.S.&anadian relations.

4. Resource Deve lo ment. The f irst speaker on t'h I s
subject emphasized that the Arctic ~ater and I and areas about
to recei ve the Impact of Industr i a I devel opment must be
percel ved as a region at the sub-national ievel at least ~ In
an area that must be studied careful I y for purposes of reg lonal
devefopment and planning It wi I I be necessary to take account
of the r ights and cl alms af the nati ve peoples, Unti I these
cl a Ims are sef tIed -- hopef ul ly w l thin the next f ive years or
so -- lt ls very diff icult to assess the impact of resource
development on the coneunlties of the North.

The next conmentator observed that there ls now no quest ion
whether the arctic wl I I be devel oped, It is a guest ion of
how and what precauttonary safety measures shou Id be taken
to ensure that development has the most beneficial effects on
the comnunities and natural environment of the North? The focus
now shoul d be on the desi gn and development of an appropr late
manager i al ar regul atty infras*ucture, not least with a v iew
ta the prospect of regular, year-round tr ansi t through the
Nor thwest Passage.
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Another participant pointed out that developmental p tanning
is now being initiated in this mul tinational reg ion despite
some bas ic uncertainties about the structure of government that
may exist there in 10 or 20 years. By then the Canadian
terr i tor i es may -- or may not -- have pre+ i nc i a! status . Even
w ith statehood, many Alaskans today are st i l l dissatisfied with
their pos it ion in the Amer ican governmental system and talk
o f the need for some k i nd of structura I adjustment. The
recentl y acquired home ru le status of Green I and is hav ing a
profound and comp l icating ef feet on industr ial devel opment
pl ann ing in the Eastern Arctic. By t he year 2000, Greenland
might be as independent of Dan i sh inf l uence as, say, icel and
i s today. The asp'lrations of the Lapp peop le of Norway, Sweden
and F inl and might be projected into some new form of semi-
autonomous or whol iy autonomous association across the existing
boundar ies of these countr ies by the ear i y years ot the 21st
century ~

Another speaker ral sed the i dea of some k ind of jo int
approach to resource development on the continental shel f beyond
200 m i l e I im i ts of nat iona l   econom ic zone! jur i sd i ct ion.
Roughl y speak ing, the 200 mile zones in the Arctic Ocean
encompass someth ing l ike 5 rni I i ion square mi ies of water area,
l eav ing an "encl ave" of perhaps one mi I I ion square mi les beyond
in the mi ddle of the Arctic Ocean bas in ~ Even though most of
that enc I ave may come under nati one l jur is die+ion, by v irtue
of the new L/NCLOS l l I def inition of the cont inental shel f, there
may st i l l be mer it in the idea of a joint development strategy
on the part of two or more neighboring I ittoral Arctic states.
A scientist rep I ied that there may be al I sorts of val uable
resources within the encl ave, or at least on the shelves of
the enc i ave. He pointed out that the international Biol og ical
Programme < IBP !, l ike the I nternational Geol og ical Year   lGY!
before it, had attracted a good deal of sc ienii f ic interest
to the Arctic High.

5. Sc i ent f f i c Research it was found di f f lcu it to deal
dlr ect I y w l th the quest ion concerni ng the val ue of Arctic
science ~ There is no way of measur ing the value of science
ob jecti vel y. One part ic i pant thought that the key questions
rel ated to the appropr i ate level of investment in scienti f ic
research and to the directi on of scientif ic inquiry. Another
suggested that the focus should be on the uses of science both
negati vei y in the generation of conf 1 ict and positivel y in the
resol ut ion of conf l ict ~ But there are al so "why" questions
to be addressed concerning the var ious purposes of Arctic
science before research investment priorities can be set.

Certainly one of the crucial issues in science pol icy
gener al iy, and Arctic science pol icy in particular, it was
agreed, is the rel at ionship between bureaucracy and science-
Bofh the sc ienti sts and the non-sc ienti sts partic ipating in
thi s discussion were divided on the question of how to evaluate
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the consequences of bureaucr atic invol vemen+ in Arctic science.
At I east it was generally agreed that, whether for good or i I I,
governmenta I and industr i a I pr i or it i es were the pr imary
determinant of the present and ant icipated patterns of
scientl flc research in the Arctic Ocean. To that extent Arctic
sc ience was a "ctosed system" ~ Several argued from this that
the future of Arctic research might be much more se I acti ve than
it shou td be. One commentator suggested that the acid r ain
problem ln North Amer ica had remained neglected so long mainl y
because the "closed system" of governmental and industr i at
research had fai I ed to support certain ar eas of inquir y such
as atmospher ic chem istry which cou id have prov i ded the
appropr late warnings decades ago.

Another speaker quest i oned whether the "c I osed system"
'fn the Arct'ic was 'In f act hav ing the ef feet of def I ecting
Inquiry from the fundamental areas . The present emphasi s on
the Arctic "heat budget" was clear ty defensible: it represented
a unique opportun lty to acquire important information required
!n the f leld of ci imatology, a matter of concern to v irtval I y
ever y nation In the wor I d. Moreover, almost al I research
activ i ties in the Arctic -- from oi I sp I I I research, through
ice movement studies, to the study of migrator y patterns--
are relevant to heat budget research ~

Several scientists present denied that any of the
scientific topics i Isted at the Workshop were merel y "nice"
or "Interesting"; each, property v lewed, was an essenti al pi ece
of f' he Arctic Ocean "j lg-saw puzz te". Each should be pursued
now, even if sane may not seem to have an Immediafe "practica I"
vei ue. Sooner or later everything may be understood to have
such a v atua dlrectl y or indirectl y. The generai purpose of
al I science Is to raise our understand ing to the point that
"value judgments" of that kind can be made more intel I lgently.
To that extent, there was a sense ln which science should drive
the "systettf' rather thm the other way around, but real istical ly
the money had fo be prov ided from somewhere within the "system"
of government and indus&y.

At this stage of the Workshop thr ee distinct Arctic science
pol icy concerns had surfaced. First, some participants bel ieved
that the "closed system" of Arctic research was not at present
unduly confining, but conceded that it required constant
mani tor Ing fr oe outside as wel! as inst de for bas ic moral
r easons. Sc I ence could, and sometimes did, resu I t In the
generation rather thm the resolution of conf I lct, and all human
val ues were subordinate, ultlmatel y, to the maintenance of wort d
peace, Second, another group was genuinely concerned, even
el armed, over the prospect of a "closed system" of Arctic Ocean
research den lnated by rel ativel y short-term governmental and
industr l ai priori ties The fact that the system was "closed"
made It extretsely diff lcult for those on the outside to carry
out ef fact I ve monitor lag. Even in areas where Institutional

42



procedures for env ironmenta I impact assessment had been
estab I ished, there was no prov ision for meaningful fol low-up,
monitor ing studies to assess the effectiveness, if any, of these
procedures. Third, several of the American par tie i pants were
ser ious I y disturbed by the erosion of V.S. federal government
support for Ar ctic research, and by the lack of any serious
ef fort to coordinate rel ated research activ ities under
conditions of scarcity-

One sc i enti st po inted out that one or two of the most
prom inent industr i al  corporate! suppor ters of Arctic Ocean
research today are now prepared to place such research on a
10-20 year basis, which is a longer time-frame than is rormal iy
poss i b I e under gover nment ausp i ces . Rut i ndustr i a l Ar ct i c
resear ch is more suspect in some countr ies than in others.
The recent l y estab I i shed Comite Arcti que in Monaco -- an
internat ionai, nongovernmental, sc i enti f ic organi rat ion � mi ght
be an appropr i ate mechani sm to stimulate industr i al suppor t
of Arctic research w i thout the constr a ints that characterize
the "cl osed system" . On the one hand, industry seems to see
the Comite Arcti que as a convenient forvm for the exchange of
sc ient'i f ic information without involvement in the prob I ems
assoc iated w ith the regu l atory process. On the other hand,
the organi zat ion prov ides an intermediary between industry and
government, feei I i tat ing the use of industr i al funds for Arct ic
research of interest to governments which cannot, for pol itical
r easons, accept research grants dir ectly from industr i al
sources .

Several speakers r eferred to the continuing involvement
of national security  including mil itary! inputs into the design
of U ~ S. science pol icy. There is no prospect that this wi I l
change in the near f uture. Moreover, the future of U ~ S.
oceanography in particular is at present extremel y obscure,
and "not amenable to short-run manipulation" for Arctic or any
other spec i f I c purposes ~ A Caned l an ob serv ed that of f ic i a l
U ~ S ~ sc ienti f ic cooperation with the Scw let Union in this area
remains unl ikel y as long as a major portion of U.S. Arctic and
oceanographic r esearch continues to be funded by the mil i tery.

Amer ican Arctic scientists wish to achieve signif icant
cooperat ion wi th the ir Russ i an counterparts, they wi l I have
to make greater use of industr ial funding and unoff iciai
I inkages -- as a necessary, i f not su f f ic ient, cond i t ion f or
cooperation in Arctl c research.

One Amer i can speaker ind icated that there i s some ev i dence
that the pendul um may be sw ing ing back in favor of more U.S ~
Arc t i c research, because of the need to get more spec i f i c
information about c6rtain uses of the Arctic Ocean. Another
po i n ted out Amer l can Arcti c sc i enti sts ha d become ov er l y depen-
dent on ice � breaking vessels, and had to design their research
acti v ities fo conform with the movements of such vessels. it
was noted that the I og istical s ituat ion was not quite so bad
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in Canada, where Arctic scientists normal l y had rel ati ve'ly easy
access to government vessel s, but' Amer ican scienti sts ~ceded
Very badl y an iCe-Strengthened reSearch vessel which could be
used for year-round research in both pol ar regions,

6. E nv ironmenta l Protection. The f irst commer.tator
on th'i s sub j ect began by re-emphasi zing the need to st, engthen
the ex i st i ng coal 1 t ion of interests involved in env ironmentai
Impact assessment wor k In Canada. The long-term oppor tunities
to improve the qual ity and uti I ity of impact assessment in the
North ar e good, because we are virtuall y starting from scratch-
But the most' ser ious f law in current assessment work � the
lack of predlcti ve val ue -- is intel lectual rather than
inst i tut i on al . He contrasted thi s general def ir iency in
env ironmental impact assessment with the speci f ic knowledge
that had been gained in studies of the environmental ef fects
of dams and irr i gat ion improvements. Over the l ast lOC years
apprOXImatel y 4,000 rhan~ade damS have been constructed around
the worl d. Because of the concentration of biol oq ical and other
sc i enti f ic exper ti se that has developed around these projects,
it is now possible to predict, in general terms, what happens
to a mov ing body of water when it is darrmed up ~ This knowledge
ex ists only because of the amount of research that has been
devoted to moni tor ing the phys ical, chemical and biol og ical
changes wh I ch occur in a reservoir over an extended time
per lod. Information of this kind has become aval I ab'le for
cons I der ati on In the desi gn and construction of more recent
dams. Comparable success in the des i gn and construct.ion of
ArCt i C OCean deVelaprhent prOjectS iS impossib le without a
slmi I ar ef fort to obtain the necessary "af ter the f act"
in formation. As matters now stand, Canadian env ironmenta 'I
impact assessment studies in the Arctic Ocean serve, at best,
I I mited and short-term pol lution prevention and abatement
purposes. We must f lnd a way of making a reasonable estimate
of what is I ikei y to occur in potenti al l y vulnerable project
areas such as Lancaster Sound.  Approval for dr i l I ing in the
Oav Is strait was granted onl y after a good ecol og ical study
had been carr i ed out, b ut this was a I ess threatened area! .
After properl y based pred ictions have been made, a ser. ious
ef fort must be made to ensure the maintenance of post-approval
monitor ing.

The next' speaker, an American, under I ined that the Canadian
author i t i as, in desi gn i ng an env ironmental protect ion r egime
for the Northwest Passage, shou I d take into account the
Internet ionai nature of the interest in transit through the~e
d i f f icut t waters. He suggested that it would be unnecessar i l y
provocative for the Canadian government to assert a sovereignty
bas i s for such a n anagement reg ime, when it is open to it to
ma inta ln i ts present "functional" posture in i ts juri sdictional
claims to the Arctic Ocean. As to possible Amer ican initiatives
In the environmental protection of the Beaufort Sea, he
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suggested that spec i el institutional arrangements were needed,
perhaps w i thin a system of "spec i al geograph ical areas" that
could be designated by the U.S, National Academy of Sciences.

The next speaker expressed his concern that env ironeental
research was conceived too narrow l y. Hhat was desirab le was
a more cl ear I y per ceI'ved l inkage between research effort and
the predictable consequences of i ndustr i a! development. Certa I n
kinds of research should be supported by i~dustry, because of
the I ong-term val ue it would have for deal ing with development
prob I ems. for example, research in the f le I d of ci 'Imatic change
mi ght have a direcf bear ing, in the long run, on the costs of
tr an spar tat ion in the Arctic Ocean, Research into the di sposhy I
of tai I ings fran mining operations in the reg ion might be v iewed
i n the same I i ght .

There was som e genera I di sc uss ion about the appropr i ate
emphasis in a system of env ironmental moni tor ing for the Arctic
Ocean. A tru I y comprehensive monitor ing system would be very
expensive to estab 1 i sh and maintain. Some kind of spec i at
emphasis would have to be designed into it, especial iy if it
was to be continued indef inl tel y. Arguably, a mon i tor ing
program should be designed mainl y along biolog ical I ines. Davis
Strait was suggested as a sui tab le focus for the monitoring
of migrations, and of course Lancaster Sound for the monitoring
of oi I sp I I ls. Although the oil poll ution hazard in the Arctic
Ocean may now appear to be less severe than was feared ten years
ago, from the point of v iew of oil spi I I spread and clean-up
diff icuities in ice-covered waters, oil could certainly cause
ser ious damage fo the Arctic Ocean food chain, and this would
Justl fy the spec i al attention of an env Ironmentai monitor fng
program. Oi l pol I uti on in the Arctic had not become a "straw
mal", as some ear I ier speakers had suggested ~

Another speaker conf i rmed that the po I i ut i on hazar d was
taken ser lousl y in the oi I industry itself ~ Indeed the oil
companies now were conducti ng a sign i f i cant amount of Arctic
research because of these concerns ~ The frag i i ity of the Arct ic
mar ine env ironment may have been overstated by some al armists

the past, but oi I pollution research is now a major activity
under the auspices of the Arctic Petroleum Operators Association
 APDA! . Ev ery year the Canad i an APDA, and its research
affi I iate, the Canadian offshore Oi I Spi I i Research Association
 GOOSRA!, meet with the U.S. Arctic Beaufort Sea Oilspi I I
Research Body  ABSORB! . In Canada, it was pointed out, +here
is fa iri y close consu I tation between APDA/COOSRA and the oil
spi l I research staf f of the Env ironmenta I Protection Serv ice
of Env ironment Canada.

Another speaker, an international lawyer, referred to
recent ef forts around the world to produce reg ionai cooperation
in the protection of the mar ine env ironment, The Reg lanai Seas
Programme of UNEP  Vni ted Net i ons Fnv ironment Progranlne! was
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described as one approach that had had considerable success
ln attracting government support through the adopt ion of an
Act ion P I an and treaty instr uments for the v ar ious r eg lonal
seas des i gnated un d er the Prog r amme. But th i s g I oba I I y
concei ved Programme was not desi gned for a regional sea I ike
the Arctic Ocean. In some respects a pan-regional, but >ore
I imi ted approach to env lronmenta'I mar ine management in a
"devel oped" reg ion I ike the Bal tlc Sea might be regcrded as
being closer to a model for the Arctic Ocean, if pol itical
reel it i es were to perm lt any mode of intergovernmental
cooperation in env ironmental protectlor. Surely an extremely
I lmited, ad hoc, se I ecti ve arrangement I ike the Po I ar Bear
Convenf ion did not represent the "end of the I ine" in Arctic
env ironmmta I oooperation.

The genera I consensus seemed to be, however,,that env iron.-
mentai issues in the Arctic Ocean were not yet sufficiently
acute as an Internet long I prob I em, to impel the governments
of the reg lon 'Into any kind of political arrangement based on
the Baltic ar IIediterranean model s.

an Amer lean, reminded the IIcrkshop of the gap between Canadian
and U.S. perceptions of the legal issues of the Arctic Ocean.
In Canada the soverei gnty sent'iment was sti I I a powerful
emotional current in Arctic pol icy thinking, whereas the U.S.
gov ernment was content to I eave most Arct ic i s sues at a low
ievel of national pr iority. if it was true that the United
States cou ld approach these i ssues in a rel atively pragnatlc
spirit, then it represented an opportun'Ity for American
dip lamacy to f i nd ways fo resolv ing U,S.&anadian di fferences
in Arctic policy without aggravating ex istlng tensions. He
suggested lt might be timeiy to introduce some kind of
"cooperative institution" in Arctic affairs that would be
detached to some extent fran the pol iticai or diplcmatic level
of Canadian-lj.S. relations.

The second speaker, al so Amer lean, fel t that it would be
unwl se for Canada to inject Arctic issues into any context of
trade-off dip lomacy. whether bi later al ar mulf i I ateral . Th'I s
approach had ~orked fairly wel I for Canada at UNCI OS I I I in
very spec i el gl obal circumstances, but in the future it might
be safer for the Canadian government to deal with Arctic Ocean
matters directl y on their merits. The global impl ications of
the Arctic Ocean, he added, were minimal under the new law of
the sea. The continental me gin ln the Arctic Ocean extended,
ln pi aces, as far as 350 mi les fran the shore, I eav ing a rather
insignl f I cant area of seabed in the middle of the Arctic Ocean
bas in that might be regarded as "international". The prospects
of extracting resources from that area were extremely remote,
and it wes simply not worth the "hass/e" that would be involved
in confronting the legal issues inherent In any effort to secure
access to them.
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The fo I I o~ing speaker, a Canadian, specul ated on two types
of Canadi an Ar ctic Ocean I eg i sl ation that might be expected
in the wake of UNCLOS 1 l I . First, one should anticipate
economic zone leg islation designed to assert Canadi an sovereign
ri ghts over the resources fal I ing under the new zone and fo
imp lement Canadi an control s over pol i ution risks frcmt vessel
and non- vesse I sources. Within thi s kirtd of leg is l at i ve
framework one should expect to see the development of deta i led
reg ui ations governing trans i t throught the Northwest' Passage,
as contemp I ated in Article 234 of the Draft Convention on the
! aw of the Sea. Second, af f er the reso I ut Ion of outstanding
boundary di sputes w i th the United States and Denmark, Canada
can be expected to promulgate its Ar ctic Ocean boundar tes in
I eg is lative form. Theoretical I y, it might be possible for
Ca~ada to pr omul gate Ar ctic base I ines before these disputes
are sett I ed -- and to promu I gate the seaward I in' i ts of i ts
cont I nenta I she I f in the Arcti c under Art ic I e 76 � but ln
practice it is di f f lcult to see what would be gained in the
short term by do ing so. The estab I i shmenf of a management
system for the Northwest Passage does not seem to depend on
the enactment of ieg isl ation of thi s latter kind.

Another legal spec i a I i st began by referr ing to the
"preferential" regimes that Canada and the Sov iet Union had
dev el oped in the Arc t i c Ocean in the f ace of actua l or'
ant i c i pated pressures f rom other countr I es. These Canadian
and Sov iet ef forts had ver y l argel y succeeded in carv ing out
vast areas of v irtual ly excl usive control for these claimant
coasts I states. He expressed sceptic i sm, however, that the
pr incip le of Ar tie le 234  the "ice-covered exception"! could
be regsr ded as estab I l shed in customary inf'ernational law, as
matters now stand. Pr for to general adopt ion of the entire
UNCS OS I I I, he was doubtf u I that any one part of the package
cuuld be singled out and upheld as legally binding. Prov is tonal
consent by national del egatlons for purposes of negotiation
at a law-making conference was certainl y not the same thing
as consent Ih state practice.

As to whether there are ways of proceeding, unilaterally
or b I I ateral i y, wi th Arctic development in t' he absence of a
binding Convention on the Law of the Sea, he thought at least
that the opening up of the North~est Passage would have a
"remarkab t e effect" on the shaping of Sov iet pol icy in the
Arctic Ocean, especi al i y i f it happened bef'ore the opening up
of the Nor theast Passage in the Sov iet Arctic. Such a situatio~
might force the Sov i ets to reconsider their present nation-
al i st i c poi icy in the Arcti c in order to avoi d suf f er ing a
competi tive di sadvantage inter national I y in developmental terms.

Questioned about the Soviet sector theory, the same speaker
sa i d that Sov iet author i ti es had been careful in recent years
to refrain from making any sector claim in the str ictly
Jurisdictional sense, and also in the pol iticai sense of a
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"sphere of influence". This did not mean, of course, that they
would feei precl uded from making either t'ype of ci aim in the
future, i f they felt it was imperative to protect a v i tai
national interest in the region. It shou'Id be understood that
the sector theory in the nar row jur I sdictional sense would
hinder, not help, Sov iet scienti f ic research in 0he Arctic
Ocean,

The fol lowing commentator, a Canadian, agreed that the
sector theory   in the legal sense! should be buried once and
for al I, and that this v iew was cer tainly shared by Sov iet
jurists. Re disagreed, however, with the prev ious speaker 's
comments on the status of Article 254 in customary international
law. In recent years custom+ y international Iaw has "jel led"
much more quickly than 20-25 years ago. Indeed the I nter-
national Cour t of' Justi ce has recogni zed that the concept of
the cont inentaI shel f had become estab l i shed swi ftl y in
customary international I aw after 1945.

Canada, he cont lnued, had thr ee sets of interests to
protect in the Arct Ic Ocean; the natur al env ironment, the I ocal
popu latlon, and a national security interest. The threats to
these interests ln the htorthwest Passage come from two main
sources: nav lgation  especial I y the transportation of oi I and
gas and the passage of m i 1 i tery vessels! and The exp loi tat ion
of mineral rights at the entrance to Lancaster Sound. In hi s
v lew, Canada had no ai ternati ve but to do the best it can to
secure fu li control over these acti v ities threatening Canadian
Interests in the Northwest Passage. It is not, of course, easy
to suggest how this might be best accompI ished, though it should
be possib Ie to work out some kind of agreement with the Uni ted
States: some kind of coastal state/user state agr cement,
whereby Canada wou id guarantee the transit of U. S. vessel s
through the Passage ln return for U.S. recognition of Canadian
management author i ty over these waters. He di d not bel ieve,
he added, In a spec ial legal or pol iticai reg ime for the Arctic
Ocean, except for the ex! st ing URCLOS I I I-sanctioned regime
of spec I a I coasta I state competence in the env ironmenta I
management in Ice-covered waters under Article 254. AI though
he did not hei ieve in the so-cal led sector doctr ine, it might
be convenient to use the sectoral method of delineating
geographical areas wl thin which the coastal states would have
speci ai admln I strati ve respons Ib i I I ty for purposes of
env ironmenta I pr otecti on.

Another Canadian participant agreed with an ear I Ier speaker
that I t was In the i nterest of Canada and the Sav let Union to
avoid making formal sovereignty-type ci aims, but to "fl I I in
the p Icture", as the need arose, with functional I y def ined,
clearly distinguished, legislative measures. In the same spir it
Of nOn-COnfrOntatiOn, an Amer ICan Speaker felt it wOuid be in
neither Canada's nor Amer lca's interest to deny or to assert,
ioudi y and pub I icl y, that the North~est Passage was an



international stra i t, The issue could be finessed quite
app ropr i ate! y through the k ind of Ganadi an-U.S. accorrrnodation
referred to ear l ier.

8. 0 erat i ona I Re uirements. The chiet commentator
on this topic began by emphasizing The importance of introducing
sound operational standards and procedures into Arctic
nav igation. Because ot the complete I ack of habitation in the
ar ea, sh i pp in g contro I wou I d be espec I al I y d i f f i cul t to br i ng
into ef feet in the Northwest Passage. A register of qual i fled
vessel s -- those approved as sui tab I e for Arctic navigation

shou ld be opened, and the cr I ter ia for qual I f ication should
be cl ear I y set out. "Transit management" in the reg ion would
require a system of effective moni toring over the entire length
of the projected seaway: an area of approximately 1,000 miles-
The monitoring wou ld have to be ef fected by aircraft patrols
or shore-based r adar stat i ons . "ompu l sory reporting by
approach ing vessels would be another feature of a proper vessel
traf f ic management system. Since fai lures can be expected to
be common and di ff icult in such conditions, provision wi li have
to be made far back-up  towing and repair! serv ices, and these
w i I I be ex pen s i ve to ma inta in in the reg ion. The ru l es w i l I
have to be numerous end tough if. a rigorous management system
I s to be ef fective. There w i I I also have to be a ser ious
determination by Canadian authorities to enforce the rules,
and this too wi I l add consi der ably to the cost of operation.
Al I of these measures have been adopted by France and the United
K ingdom in the Eng I ish Channel, admi ttedl y in l ess arduous
c ircumstances. l t i s d i f f i c u I t to be I ieve that anything less
than this can be adequate in the Northwest Passage.

An Amer i can part i c i pant commented that he d i d not have
any dif f icuity with an operational system of that kind for the
Northwest Passage. This would be consistent with his conception
of a water way av ai I ab I e for internat i one 1 use subject to
appropr fate ru I es app l i ed by the coastal state, prov i ded that
it was not accompanied by an assertion of sovereignty ~

Reference was made to the difficulty of getting general
agr cement on such matters as construct ion and mann ing
standards. Thi s was a fami I iar prob I em in IMGO, wher e a few
mari time nations cou id al ways be depended upon to veto such
ef f or ts, i f they seemed I ike l y to resu I t in, a si gni f i cant
ra is ing of the costs of conmerc I al operation. it was hoped
that the Un I ted States wou l d ta ke a r espon s i b I e posi ti on on
this, in the context of operational requirements for transit
through the Nor thwest Passage, and that Canada in turn would
recognize the distinction that can reasonably be drawn between
standards for existing vessel s and standards for vessel s under
construct ion-

So f ar the c abotage quest ion has rema ined unreso lv ed:
it has not yet been deci ared whether Canada wil l treat al I or



part of the waters of the Canadian Arctic Archipelago as
rooasta l waters", within which on'I y Canad lan re@ istered vessel s
wou !d be permitted te oper ate. The al ternati ve wou 'd be a quota
arrangement, whereby a designated percentage at tonnage pass i ng
through would have to be under Canadian regi stration.



THE USE QF SH I P S I MK AT I ON TECHN I QUE'S IN
ARCT IC NAY I GAT ION

Dr, I an R. McCa I I um"

I . I NTROD'JCT 10N

The economic pressures and ener gy requir ements of the North
Amer i can cont i nent have caused a si gni f leant increase in
extr acti ve and transport acti v ities in the Arctic reg lons of
Alaska and Canada. The enormous reserves of oil and gas and
other mineral s in a pol itical I y stable, but physical ly
diff icuit, geographic area have boosted technological Inn~ation

a number of sectors. One of the most noticeable of these
i s the increased shi pping activity in ar eas which were, unti I
recently, not consi dered nav igabl e for long per iods of the year.

The oi I � and gasrel ated shi pping traf f ic is I ikel y to
be character I zed by the exceptional size, cost, and ccmp laxity
of the shi ps, by the hazardous nature and high val ue of their
cargoes, by the very high econ<mic and ecol og ical consequences
of acc i dents, and by the remoteness and sever ity of the
env ironment. Thus, al though the economy ic and poi itical rewards
resu I ting fram thi s increased industrial and maritime acti v ity
may be enormous, lt i s cl ear that every step must be taken by
industr i a I compan les and regulatory bod ies to ensure that these
mari time operations ar e conducted under the safest conditions
possib I e. There 'is al ways a potent ial conf I ict between
conmercial expediency and safety requirements, and this conf I ict
is magni f led by the pecu I lan oper ating conditions prevalent
in the Arctic.

11 ~ SHIP SAFETy: A RECURRING PROBLEM

The past decade has been one of intense innovartion in shi p
design, and in the prov i sion of new nav igat ional a ids and
improved training requirements, and yet the annua I casual ty
tonnage rema ins di stressing I y high. A few spectacu I ar
di sasters, such as the str anding of the Amoco Cadi z, have
focused attent i on on the poss ib le seal e of damage assoc iated
with oi I-rei ated cargoes, but sti I I the casualty figures remain
constant .

Manager, Card i f f Ship S imul ator, Uni ver si ty of Wales
institute of Science II Technology. Cardiff, U.K-

51



What has become c I ear i s that sh i p acc i dents are
predominantl y human-related, and such factors as the failure
to keep a good lookout, poor passage p I ann ing, and inadequate
bridge procedures are repeatedly identified as primly causes
of casual t ies ~ Moreover, when new areas are opened up to
sh i pp i n g, or new types of sh i ps are introduced to estab I i shed
routes, there i s o f ten no fund of know I edge of operat i ng
cond i t ions and procedur es on which to draw. There is thus no
opportunity for pilots or ships' of f icers to learn safe and
ef f i c ient procedures, except dur ing actua I maneuvers, wi th
hazardous cargoes on board.

A part icui ar I esson learned fram the Amoco Cadiz disaster
i s the need for sh i ps ' of f i cer s to be aware o< the behav ior
of their ship in a damaged condi t ion.  Had the ful I effects
of the use of stern � power been apprec iated in the case of the
Amoco C ad i z, it i s poss Ib le that the ground ing cou Id have
been avoided!.

!l! ~ SHIP SIMUI ATION: A TOOL FOR R'ESEARCH AND TRAINING

As i t becomes necessary to operate shi ps w i th hazardous
cargoes in host I I e and sensi ti ve env ironments, the operat.ional
safety margins avai labia are reduced, and conventional train Ing
methods become less app I icab I e. It is not real I y feasibi e ta
teach shi p- h andi I ng techn i ques for a new port. area in the
c I assroom, and shl p owners are rarel y wi I I ing to permit their
ships to be used for evaluating maneuvering strategies at or
near the I imits of ship safety.

l n the past few years, however, shi p simulators have
emerged as v i tal tool s for both the desi gn and eval uat ion of
new por t areas and for training shi ps' of f icers, pilots and
port of f icers. The advantages of using simulation techni ques
I n th i s way are now we I I known, but may be summar i zed as
f ol lows:

'I ~ Condl t lons in the simu I ator are control I able and
repeatab I e, so that operat i ons may be carr ied out
in pr eel seiy known conditions, and repeated as often
as required. The behav ior of trainees or r esearch
subjects may be observed and monitored.

2. Operations at or beyond the limits of ship safety
may be carr ied out with no risk to ship or
personnel, so that a range of al ternative str ateg ies
may be eva'I uated and practiced.

A port area may be slrnui ated Iong before it is
actual ly built, and so operations pecul iar to a
par ti cul ar port or sea area may be studied, and
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operating personnel may beccme fami 'I i ar w' th a new
port before oper ations are actual I y started.

4. Operations in a simulator e e cheaper, safer, and
qu i cker to carr y out than f.hey ar ~ in a rea I
env ironm m f .

I V. THE CAADI FF SH tP S IMULAT&  CASSI M!

h new, techno l og i eel I y advanced s imu I ator i s now be inq
instal t ed at Cardi f f, to be operated jointly by the Untve st ty
of Wales I nstitute of Sc i ence and Technology  WIST! and the
South Glamorgan 'inst i fute of Higher Education  SGIHE ! E> l.

The S imu 1ator  Figure 1! consists of a central br idge area
mounted on a I arge v ibrat ion p I atform, from which may be seen,

co l or, the sur ro und ing mar i t i me env iranm en f . The v isua I
scene is produced by computer-generated imagery  CGI >
techniques, and can incorporate sea and land features, other
ships and nav 'igat ion al a ids. A I I poss ib le condi tions of day-
l i ght and v 1 s i b i I i ty can be reproduced.

The ship's response to commands fram the bridge is
determined in the motion computer, and such ef fects as wind,
waves, current, tugs and ice forces can be incorporated. A
range ot ship types is avai I able, and these are constantly be ing
added to.

Operations are control led fram the instructor Station,
which can introduce changes to env ironmentat cond i t ions,
introduce other ships into the visual scene, and cause
breakdowns to occur.

V. SIHIj AT tON FOR ARCTIC NAVIGATION

The areas in which simulation techniques are most useful
for hrctic operations are:

1 ~ The design of navigation channel s and port ar eas;

2. The evaluation of operational sfrateg les;

Tra ining operational personnel in bridge procedures
and sh i p-hand I in g techn i ques in normal and emergency
cond 1 t i ans In i ce;

4 ~ Legal and regul atory top ics, i net uding the design
of separation zones, the framing and evat uat ion
of rules for safe navigation, the certification
of shi ps' of f 1cers, pi I ots and port off icers, and
the anal ys is of acc i dents; and



5. raff ic growth analysis in channel design and
pr ov is ion of nav igational ai ds, and degree of shore
control.

For sirnu I ated Ar ct ic operat ions, the s irnu abator must be
adapted in two ways: The visual scene must inc! ude the ice
format iors I ikel y to be enmuntered, and the mathematical model
of the shi p must inc lude the effects of the ice upon the ship.
CASS IIH i s currentl y being modi f i ed in both these ar eas. The
v isual scene is ab le to incorporate both brash ice and icebergs
of any size- The general et feet of l arge ships in brash ice
i S nOw reaSOnab I y we I I knOWn L2!. Shi pS tend tO be more
directional I y stab le and to have a I arga. turning circle, an
e f f ect not un 1 ike that of aperat i ng in ver y shal I ow water .
To this gener al effect must be added the res i stive and impact
forces of I ar ger bod ies of ice.

A. Oesi n of Arctic Port Areas

Because of the irrIrrense support costs of Arctic operations,
i t i s essent i al that desi gns for approach channel s, jetties
and nav igation aid systems should be proven as far as possible
before construction is started. The use of a simu'lator enables
dynamic desi gn cr i ter i a to be used, by consi der ing the ship,
operator, and env ironment as a dynam ic system, as opposed to
stat i c ru I es of thumb t 3 ]. Matter s such as the opt imum
alignment of a jetty, the width and radius of curvature of
approach channel s, and the si ze of a turning basin can al I be
designed with greater conf i dence if alternative designs are
tr ied out In simu I ation betore bui I ding. The sav ings in cost
of unnecessary dredg ing can more than pay for the whole
simu I ator study.

There are at present few f i rm gui de I ines on The desi gn
of nav I gati on ai d systems, and recent simul ator-based studies
have shown that substantial ly better navigation can be obta ined
by using optimum buoyage layouts and sector I ight design. The
cost of al ter ing an unsati sfactory desi gn after instal i ation
is ve-y high, particularly in Arctic areas.

8, 0 eratlonal Strata ies

An integral part of a port's overall desi gn is the pattern
of ship operations assoc iated with it. There wii I in general
be a range of operational strategies which are feasible and
whl ch wi I I get a shi p in without damage. Some wi I I, ho~ever,
have a f ar higher safety marg ln than others, and it is desirable
to eval uate the who l e range of feasib I e options to determine
the optimum operational behavior. Operational strategies wi II
vary si gni f i cant} y with weather conditions, and the number and
power of tugs avai l able, and so the simulator can ideal ly be
used to estab I i sh a "safe env ironmental envei ope" within which
operations can be undertaken with minimum risk.



It is important al so to develop and evaluate a r arqe of
strateg ies to cope w i th the ef fec ts of f a i ' ure of shi p
equipment, and consideration can be given to incorporating
escape zones into the port design to minimize the effects of
such f ai I ures.

C. Trai nin and 6 arni I i ar i zat ion

Once op t i mum strateg i es have been dev e'oped, sh i p and port
operators can be trained in their use, both under normal
conditions of operation and al so under extreme weather
cond it ions and w 1th shi p fa i I ures. The ab i I i ty to sirnul ate
cr I t ical or near-cr itical condi t.ions is seen as being
particular ly valuable, as most shi p operators rarel y experience
the dl f f icu I ties of operating near the limits of safety at any
time dur ing their career. The ab I I ity to simulate a port area
before it is bui I t enables el I those responsible for navigation
 ships' off icers, pi i ots and maine off icer s! to become faml I i ar
«ith the port's design and with the pattern of operations befor e
the first ship comes in. Training in br idge procedures and
teamwork can also be given to ensure a uniformiy high standard
of per formance.

D, Le a I and Re u I ator To i cs

The simu lator ' s potential as a tool for research into the
problems of shipping control has onl y very recently become fu I I y
apprec lated. As new sea areas are developed, some form of
traf f ic control using separation zones frequently becomes
necessary and this may be combined with varying degrees of shore
control by marine off icers. Under hazardous env ironmental
conditions, control may become mandator y rather than pur ef y
adv i sory. Because of the abil ity of the simul ator to work w1th
a very large data base, it is possible to simulate the whoi e
of a proposed separation zone, end evaluate its effectiveness
under var ious operating cond it ions wi th dif fer ing degrees of
shore control. This can of course be done long before the
detal I s of the separatl on zone or the shipping control ru les
are f inai i zed.

In the airer a f t i ndus tr y, the use of sirnu I ator s for
cert i f i cation of pi I ots is universal I y accepted. The mar itirne
community, however, has been most ret uctant to accept that
simulator s can be used to assist in the granting of operators'
I icenses in this way. A notab le exception has been the Port
of Val dez, where a cer ta in proport i on of the qua I i f ying time
for masters requiring certi f ication for the. port can be obtained
in a simu I ator. Thi s use of the sl rnu I ator i s cons i dered to
be most useful when operations into a new port area are under
cons i deration and there is no signif icant operating experience
to draw upon.
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Red ar si mu I ator s have for some year s been used to anal yZe
accidents [4 1, and it is considered that much valuable
in'ormat i on can be obta i ned by re-creat'ing the circumstances
of the acc i dent in s imu I ation. I n par t icu I ar, It should be
poss i b I e in many cases to determine whi ch ser ies of events was
not pass ib le for phys ical r easons, Aga in, in the situation,
the dynamic propert l es of the simul ator are avai I ab'I e as an
i nv est i g at i ve too I .

V I . CONC LUS ION

The exp loitati on of the ArCtiC region iS One Of the
greatest technol og ical cha I I enges to mank ind, and the
consequences of error are dramatic in both economic and
ecolog ical terms- The ship simul ator enabl es a whole range
of new techni ques to be brought to bear which wil I ensure that
the r isks of mar i time di saster are known and can be minimized.
No major mar i t ime deve'I opment shou ld proceed wit hout these
techni ques be ing used to the fu I lest.

NOTES

1. McCal I um, I.R. and Rawson, A, J., "7he Cardi ff Ship
S imu I ator-Design Features and Operational Philosophy,"
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on Mar ine Simu I ation held at New York on June 1-5 1981!,
pp. E!-1 to E1-11.

2. Fda, H., "Maneuvering Characteristics of Great Lake
Ships,"  Proceedings of the Fourth CAQRF Symposium held
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