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Introduction 
I had the great fortune to know and to work with 

Roger Revelle. I did not  work with him on science, but  
rather on issues of the relationship between science 
and policy-making, and on the educational process 
th rough  which  ocean professionals  of the fu ture  
should be trained. For all of his grounding in natural  
science, Roger was a "big thinker" in many  areas 
including those I mention. In this lecture, I will build 
on Roger 's  ideas and, with a great deal of humility, 
point  to what  I perceive to be the their boundedness  in 
the time Roger lived and worked.  

My general thesis in this talk is that it is t ime to 
"enclose" the world  ocean. I use the term "ocean" in 
the singular to emphasize  the connectedness of all of 
the world 's  major saltwater bodies, with each other 
and with the land and the a tmosphere  as well. The 
term "enclose" is taken from the ocean policy litera- 
ture, and refers generally to the trend towards the 
treatment of more and more of the ocean and its 
resources as sovereign resources, within the ownership 
or control of one or a group of nations, or even specif- 
ic private interests. In the most  general sense, to 
"enclose" the ocean is to exert control over access and 
use rights and privileges throughout  the world  ocean, 
in particular what  is now referred to as the "high seas," 
the area more than 200 nautical miles from shore. Such 
enclosure must  necessarily include changes in our  cul- 
tural percept ions  of appropr ia te  behav ior  toward  
ocean space and resources in all parts of the world  
ocean, including such concepts as the "precaut ionary 
principle" '  and our  percept ion of ocean resources 
along the commerce-recreation-aesthetics continuum. 
This thesis is, of course, controversial. I will argue that 
th roughout  human  history we have progressed from 
lower to higher  densities of human  use of terrestrial, 
ocean, and atmospheric space, and as density of use 

has increased, governance institutions have been devel- 
oped to control h u m an  behavior  toward various ends, 
ends based on human  perceptions and values. Most 
terrestrial space and resources, for example, were in the 
past "open access, common  pool," owned  by no one 
and used by all (Ostrom, 1990; McCay and Acheson, 
1987). As densities of use increased, governance insti- 
t u t i o n s - i n c l u d i n g  restricted access and private prop-  
erty r igh ts - -deve loped  to create order  in that use, and 
to channel its costs and benefits (McCay, 1998; Coastal 
States Organizat ion,  1990). Such incursions to the 
"open  access, common pool"  notion are now occurring 
in the ocean, and in the atmosphere,  creating significant 
changes in what  McCay has termed the "culture of the 
c o m m o n s ' - - t h e  h u m an  beliefs, values, and prefer- 
ences that determine the nature of our  governance 
institutions (McCay, 1998). It is this history and pro- 
gression I will characterize, with a prognosis for ocean 
space and resources in particular. 

In doing so, I am clearly expressing my own 
thoughts  and opinions as well as "scientific" facts and 
information. That, of course, is the nature of gover- 
nance institutions. Science is but  one input  to the 
process of governance,  which at its core is an exercise in 
the deve lopment  and application of h u m an  values. It is 
our  human  values regarding the world  ocean to which 
I now turn. 

Human Governance Institutions 
My own perspective on the ocean is one of a 

h u m an  ecologist. That  is, when  I v iew the ocean, I view 
it through the lenses of the people  who  live, work,  or 
recreate in or near the ocean. I also use the lenses of 
those who  are not  in close proximity to the ocean at all, 
but  who are aware of and concerned about  the ocean 

'The "precaut ionary  principle," or "precaut ionary approach,"  general ly  refers to the extent  to which  we exercise caut ion in h u m a n  behavior  that  
affects ocean resources  (MacDonald,  1995). 
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and  its resources. These m a y  include evervone  from 
seafood consumers ,  to v iewers  of d o c u m e n t a r y  spe- 
cials concerning the ocean, to m e m b e r s  of env i ronmen-  
tal g roups  in the Midwes t  w h o  m a y  never  see a whale  
or seal in their natural  habitats  but  w h o  regularly send 
their m o n e y  to suppor t  g roups  work ing  in the interests 
of people  who  care abou t  those creatures. When  we 
deve lop  governance  institutions, it is the h u m a n  ecolo- 
gy with  which we  are dealing (Orbach, 1995). 

From this van tage  point  one thing is entirely clear: 
For mos t  of the wor ld ' s  h u m a n  popula t ion ,  the ocean 
is "out  of sight, out  of mind ."  Not  only  
do mos t  h u m a n s  not  live or work  on or 
in the ocean, but  it is in fact an extreme-  
ly hostile env i ronmen t  for humans .  It is 
too salty to dr ink or to irrigate crops. Its 
densi ty  both smothers  us if we  are 
immersed  in it and crushes us if we go 
too deep  wi thou t  e laborate  protection.  
Its waves  bash  us on beaches and  in 
boats,  and  its biochemical  characteris-  
tics foul and  corrode  our  machines  and  
structures.  Even though  an increasing 
n u m b e r  of us live or work  near  the 
ocean, it is still not an " int imate  env i ronmen t"  for mos t  
h u m a n s  (Revelle, 1969; Orbach,  1982). 

This factor mat te r s  precisely  because  h u m a n s  
deve lop  governance  insti tutions for those spaces and 
resources about  which  the}, care most ,  and with which 
they are the mos t  int imately involved.  This is w h y  the 
mos t  comple te  set of governance  institutions evolved  
first for h u m a n s  in relation to terrestrial, as opposed  to 
ocean and  a tmospher ic ,  spaces and resources. Those 
are the spaces and resources for which we first devel-  
oped  dense use. 

Governance on Land and Ocean 
In the earliest days  of h u m a n  society most  terres- 

trial space was "open  access, c o m m o n  p o o l " - - o w n e d  
or controlled by no one. After the Neolithic Revolut ion 
a round  10,000-14,000 BP (Before Present), and especial- 
ly with the aggregat ion of h u m a n  popula t ions  into 
cities a r o u n d  3,000-5,000 BP and  the s u b s e q u e n t  
growth  of major  centers of civilization centered in what  
are now Greece,  China,  Mexico, Peru, and  Nor th  
Africa, h u m a n  terrestrial governance  institutions grew 
exponent ia l ly  in n u m b e r  and  complexity. One of the 
mos t  impor tan t  of these is the notion of pr ivate  prop-  
erty, under  which space and resources m a y  be held, 
and their use dictated, exclusively by  certain individu-  
als or g roups  of individuals .  The last 10,000 years  of 
h u m a n  history have  seen the complete  carving up  of 
terrestrial space and resources into property,  some of 
which is held in trust for aggregates  of people  under  
insti tutions called governments ,  unde r  the general  
t e rm "publ ic  t rust ."  Our  cul tura l  u n d e r s t a n d i n g s  
regarding this p rope r ty  have  been codified over  t ime 
through natural ,  Roman  civil, and  English c o m m o n  

law (Coastal States Organizat ion,  1990; McCa}; 1998). 
Not  so wi th  the ocean. With few exceptions,  until 

the late 1700s nat ion states did not even claim exclusive 
governance  author i ty  over  anv port ion of the ocean 
(Eckert, 1979; Wilder, 1998). The exceptions were  soci- 
eties that depended  heavi ly on ocean resources and 
were  in the posi t ion to exert some form of control over  
the use of those resources. In the age of low technology 
this was  not very common ,  and the reach of such soci- 
eties did not extend very far from shore. Even if a state 
claimed terri tory or control over  ocean resources, it 

Science is but one input to 
the process of governance, 

which at its core is an 
exercise in the development 
and application of human 

values. 

was  difficult  if not  imposs ib le  to 
enforce  such  claims.  The areas  in 
which  such claims were mos t  in evi- 
dence were  in smaller, more  enclosed 
ocean areas such as the Medi ter ranean 
or Nor th  Sea, or in smaller ,  more  
remote  insular areas such as the Pacific 
Islands (Johannes, 1981). 

Thus,  for the first mi l l enn ium A.D. 
h u m a n s  made  small  incursions into 
ocean space and nibbled at the ocean 's  
resources but  did not have  the techno- 
logical ability to do more  than that. In 

fact, as Roger  po in t s  out  in his 1969 Scientific 
Amer ican  article (Revelle, 1969), dur ing  this per iod 
sea mons te r s  regular ly  appea red  on charts,  and dire 
p rognoses  were  m a d e  for those who  ventured  too far 
toward  the "ends  of the ear th."  And,  because  they 
were  not needed  except  in isolated cases, ocean gover-  
nance inst i tut ions were  vir tual ly  non-existent .  

Emergence of the "Freedom of the Seas:" 
Long before fishing deve loped  as a significant 

ocean use, merchan t  and  mi l i ta ry  sh ipp ing  were  
p rominen t  (Revelle, 1969; Wenk, 1972). Dur ing the first 
half of the second mi l lennium a t tempts  were made  by 
m a n y  countries and coalitions of countries to assert  
control over  shipping.  Beginning around the midpo in t  
of the second mil lennium,  large-scale a t tempts  were  
m a d e  to carve up the ocean in terms of sh ipping  access. 
Under  the Treaty of Tordesillas in 1494, Spain and 
Portugal  made  an a t t empt  to divide up the world  
ocean be tween  their two countr ies  (Hollick, 1981; 
Wilder, 1998). This, of course, was  far from being both 
universal ly agreed upon  bv ocean-adjacent  or ocean- 
us ing nations, and not even vague ly  enforceable by the 
two countries themselves.  

It was  exactly this inability of any nation or g roup  
of nations to actually control ocean use or access that 
led, in 1609, to the treatise by the Du tchman  H u g o  de 
Grotius titled "Mare Liber ium,"  or " f reedom of the 
seas" (Wilder, 1998). Under  the c o m m o n l y  accepted 
doctrine that deve loped  pu r suan t  to this treatise, the 
wor ld  ocean remained "open  access, c o m m o n  pool,"  
with no nation or g roup  of nations controll ing use or 
access. This svs tem was p re sumab ly  for the good  of all 
nat ions but  was  a bit d i s i n g e n u o u s - - t h e y  certainly 
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would have controlled it if 
they could have! Combined 
with this doctrine was the 
notion of the ocean as a 
source of inexhaustible 
resources, the use of which 
need not be restricted. This 
also created, in essence, the 
exact opposite of the precau- 
tionary principle. 

This remained generally 
the situation until the late 
1700s, when the new United 
States of America declared a 
3-mile Territorial Sea off its 
shores, the term "Territorial 
Sea" meaning the portion of 
the ocean that nation states 
have the right to treat as they 
do their land areas, with 
all the at tendant rights 
and responsibilities (Wilder, 
1998). Soon all ocean-adjacent 
nations had followed suit, 
and the first phase of the 
ocean enclosure movement, 
out to 3 miles, was complete. 

In retrospect, one remark- 
able aspect of this declaration 
was that it did NOT include 

Figure 1. World Exclusive Economic Zone (Source: Paul R. Pinet, adapted from 
Invitation to Oceanography (2nd ed.), Copyright 2000, Jones and Bartlett 
Publishers, Sudbuny, MA. www.jbpub.com. Reprinted with permission.) 

the notion of the use or allocation of ocean space and 
resources as private property outside of the public 
institutional domain. Rather, the declaration preserved 
both the notions of open access to all citizens of the 
state or nation and the idea that the resources of the 
ocean in that 3-mile strip were common pool, owned 
by all of the people of a given political entity and held 
in trust for them by their government. This is the criti- 
cal notion of public trust space and resources, as noted 
above. So, even though the 3 miles of the ocean was 
enclosed, it was in the public trust, not the private 
property, domain. 2 

Also remarkably, this 3-mile limit remained in 
effect in the United States as the main ocean enclosure 
until 1945, when President Truman issued a 
Presidential Proclamation claiming the resources of the 
outer continental shelf adjacent to our shore for the 
United States. This Proclamation, later codified in the 
Outer Continental Shelf Lands Act of 1953, had the 
effect of extending the United States jurisdiction over 
certain ocean resources much farther than the tradi- 
tional 3 miles, to the outer limit of the continental shelf. 
It was, however, not a territorial zone, but was a 
resource control zone. That is, neither the Proclamation 
nor the Act extended the sovereign territory of the 

United States, only its control over the use of certain 
space and resources for extractive purposes (Cicin-Sain 
and Knecht, 2000). 

Two more major steps bring us to our current for- 
mal enclosure situation. The first was the passage by 
the United States Congress of the Magnuson Fishery 
Conservation and Management  Act (now the 
Magnuson-Stevens Act, or M-SFCMA) of 1976. The 
M-SFCMA extended the jurisdiction of the United 
States over fishery resources to 200 miles. Most ocean- 
adjacent nations followed suit soon thereafter? Then, in 
1983, in part in reaction to the then-recently completed 
United Nations Law of the Sea Convention, President 
Ronald Reagan, again by Presidential Proclamation, 
declared a 200-mile Exclusive Economic Zone (EEZ) off 
the United States shores. This Proclamation--which 
has still not been codified by the United States 
Congress--has essentially turned a continental shelf 
and fishery resource jurisdictional system into an 
exclusive access system for all ocean and shelf 
resources within 200 nautical miles, including the 
water column itself. Again, most ocean-adjacent 
nations followed (and in some cases, led) suit (Cicin- 
Sain and Knecht, 2000) (Figure 1). 

Thus, by the end of the second millennium the 

-~There are minor exceptions to this, having to do mostly with sessile resources such as shellfish and insular resources (McCay, 1998; Johannes, 1981). 
~Certain nations had attempted to claim "extended" fisheries jurisdiction for many years, but it was the action of the U.S. government through the 
Magnuson Act that prompted the "ripening" of the 200-mile fishery jurisdiction as commonly accepted international law. 
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ocean enclosure movement had reached 200 miles out 
to sea, and farther in cases of continental shelves that 
exceeded that distance. To fully understand the context 
of this situation, however, we must recount a parallel 
and somewhat  broader  international discussion 
regarding ocean spaces and resources that began in the 
early 1900s. 

World Seaborne Trade 1987 - 1999 
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Figure 5. World Seaborne Trade 1987-1999 (Source: 
www.oceansatlas.com/unatlas/uses/transportation_telec 
omm/maritime_trans/shipping/shipping.htm) 

Ocean Space and Resources in the Broader 
Perspective 

Although merchant and military shipping had 
dominated ocean access discussions for most of 
the second millennium, in the latter part of that 
millennium extractive ocean uses became much more 
prominent. Ocean fisheries and offshore oil and gas, in 
particular, grew quickly in the wake of the Industrial 
Revolution of the 1800s, and by World War I extractive 
uses of the ocean had achieved the beginnings of their 
cur ren t - - in  some cases devastat ing--status.  The 
technological advances of World War II completed 
this advance, and by the 1990s, for example, world 
ocean fish catches had leveled off in the face of ever- 
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increasing fishing effort (Stone, 1997) (Figures 2, 3). 
Offshore oil and gas, the other major extractive ocean 
use, continues to rise (Figure 4), as does world ocean 
shipping (Figure 5). Much of the demand  for these 
resources, and the time lag in developing governance 
institutions regarding their use, was driven by the 
increasingly rapid increase in world human  popula-  
tion (Figure 6) and the ubiquitous notion of the inex- 
haustibility of ocean resources (Huxle), 1883; Safina, 
1998). 

It was also clear, especially in the face of the "open 
access, common pool" character of ocean resources, 
that these issues had significant international dimen- 
sions. Not only are man), of the resources of the ocean 
themselves mobile across national boundaries,  but  the 
human  users themselves (fishermen, oil and gas activ- 
ities, shipping) crossed those boundar ies  with increas- 
ing regularity as extractive technology (steam and 
diesel power, steel ships, radar, sonar, synthetic fibers, 
deep-sea  engineer ing)  deve loped .  First wi th  the 
League of Nations early in the 1900s; through the 
Treaty of Paris in the 1930s; the three United Nations 
Law of the Sea Conventions (UNCLOS) beginning in 
1958; and finally in broader  environmental  discussions 
beginning  in Stockholm in 1972 and cont inu ing  
through Rio de Janeiro, Kyoto, and Johannesburg, 
at tempts have been made  to further develop human  
governance institutions for ocean space and resources 
(Cicin-Sain and Knecht, 2000; Johannesburg Summit,  
2002; Hollick, 1981). 

These discussions have all had a curious dimen- 
sion, owing to the culturally defined "open access, 
common pool" nature of ocean space and resources. 

H u m a n s  have a lways  treated ocean space and 
resources differently from terrestrial resources. From 
time to time "scientific" justifications have been given 
for this c i rcumstance--for  example, that many of the 
resources are mobi le - -bu t  these justifications ring a bit 
hollow when exposed to scrutiny. Many terrestrial 
resources, for example, are (or were) also mobi le - -  
often highly migratory. Because of the density and inti- 
macy of the use of terrestrial resources humans  devel- 
oped the notion of "proper ty"  on land (including many 
natural resources such as forests and water), and gov- 
ernance institutions developed accordingly. There are, 
of course, categories of terrestrial or avian resources 
that under  our  governance institutions are formally 
called "wildlife," which generally are not subject to 
private proper ty  access (Bean, 1983). However,  virtual- 
ly all of the terrestrial space and resources have been 
divided up into proper ty  of either the private or public 
trust varietv. This is opposed to the ocean, where even 
under  the 200-mile EEZs some 60 percent of the ocean 
and its resources are "high seas" and thus principally 
"open-access, common-pool ."  Because the density of 
human  use of the ocean had not reached a high enough 
state, and because most  people had not been exposed 
to life or conditions on or in the ocean, the freedom of 
the seas doctrine was al lowed to remain. 

One aspect of this distinction between land and sea 
became focused in the idea of ocean space and 
resources as the "Common  Heri tage of Mankind," a 
phrase coined by Arvid Pardo, the United Nations 
(UN) Ambassador  from Malta, in a speech to the UN in 
1967. That phrase, and a companion phrase, "the New 
International Economic Order"  (NIEO), became com- 
mon parlance in the third UNCLOS Convent ion (UNC- 
LOS III) between 1973 and 1982 (Hollick, 1981; Wilder, 
1998). These two phrases perpetuated the idea of ocean 
space and resources as different from the terrestrial, in 
particular that they are and should remain common 
pool, if not open access. Significantly, however,  they 
also advanced the notion that the governance of ocean 
space and resources should be institutionalized for the 
benefit  of all humankind ,  not only for those in ocean- 
adjacent nations or with ocean exploitation capability. 
More particularly, the idea was advanced that the ben- 
efits of ocean resources should be directed to those 
humans  most in need of them on some sort of social 
equity basis, rather than simply to those with the abil- 
ity to exploit them. This discussion remains prominent  
toda), as evidenced recently in Johannesburg at the 
United Nat ions  World Summi t  on Sustainable 
Development  (Johannesburg Summit,  2002). 

Throughout  the UNCLOS IIl discussions, which 
lasted from 1973 until ]982, questions of the state of, 
and access to, ocean space and resources were debated 
hotly. In every  arena from ocean science research, to 
fisheries, to merchant  and military navigation,  to 
issues of territorial claims, questions of who should 
have  access to which of the ocean 's  spaces and 
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resources, under  wha t  conditions,  were  the central 
focus. In general ,  the 200-mile rule was  observed;  this 
was  the b o u n d a r y  to which nation-state claims wou ld  
be limited. The area beyond  200 m i l e s - - t h e  high s e a s - -  
was  an area in which  there was a call for international  
cooperat ion,  but  no m a n d a t o r y  compl iance  except  that  
exerted by  nation-states on their o w n  citizens, pe rhaps  
th rough  t reaty a r r angemen t s  a m o n g  two or more  
nat ion-states (Hollick, 1981). 

The one exception to this was  the discussion of 
ocean mining.  In this case, those s u p p o r t i n g  the 
C o m m o n  Her i tage  of M a n k i n d / N I E O  
m a d e  an effor t  bo th  to ex tend  the 
notion of resource control beyond  200 
miles and to ensure  the benefits of the 
exploitat ion of ocean minerals  for the 
good of all humank ind ,  not only those 
wi th  exploitat ion capacity. This effort 
was  only par t ly  successful, wi th  a very  
loose sys tem of governance  only now 
beginning  to be deve loped  for ocean 
minerals  a round  principles s o m e w h a t  
di f ferent  f rom those p r o p o s e d  in 
the 1982 U N C L O S  C o n v e n t i o n  
(International  Seabed Authority,  2000). 
The a t tempt  to construct  ocean gover-  
nance a round  the C o m m o n  Heri tage of 
Mankind  principle,  as ev idenced in the 
UNCLOS ocean minerals  discussions,  
was  pe rhaps  ahead of its time. 

Who Owns the Ocean? 
As referenced above,  some 60 per-  

cent of the ocean space lies outs ide of 
the 200-mile EEZ of individual  nation- 
states. Within 200 miles there are three different states 
of governance.  The first is the "Territorial Sea," n o w  
out  to 12 miles  (again,  in the Uni ted  States, b y  
Presidential  Proclamation),  within which the ocean is 
treated as sovereign terri tory of the adjacent nat ion as 
is the land (customs authority, etc.). The second is the 
area f rom 12 to 200 miles, which is officially classed as 
"Exclusive Economic Zone,"  wi thin  which access to 
resources is controlled by  the adjacent nation. ~ The 
third governance  si tuat ion involves resources that are 
migra tory ,  mean i ng  ei ther  c o m m o n - p o o l  resources  
such as migra to ry  fish or ships registered to individual  
nat ion-states that  cross international  boundar ies  in 
their travels. In the case of migra to ry  fish stocks the 
govern ing  institution is the Convent ion  on Straddl ing 
Stocks, which places the burden  for cooperat ion in con- 
servat ion for such stocks in the hands  of nations with-  
in whose  jurisdiction the fish occur, or whose  fisher- 
men  take them either within or outside of an}, national 
jurisdiction (Burke, 1994; Balton, 1996). In the case of 

shipping,  the 1996 Protocol for the London  Convent ion  
places a similar burden  in the hands  of the nat ions of 
registry of the ships, again  either within or outs ide of 
national  jurisdiction (Van Dyke,  2000). 

Thus,  in summary :  
(1) Shoreline to 12 miles - Territorial Sea, 
(2) 12-200 miles - Exclusive Economic Zone,  
(3) Outs ide  of 200 miles - High Seas, and 
(4) Special provis ions for migra tory  resources 

and  shipping.  
My basic a rgumen t  is that all of h u m a n  history evi- 

The main reasons we have 
not divided the entire ocean 

space and resources into 
either jurisdictions or 

property of some sort are 
essentially the same reasons 

that underlay the original 
freedom of the seas 

doctrine-that we are either 
ignorant of, uncaring 

toward, or we perceive that 
it is either too costly or not 

possible to monitor or 
control ocean space and 

resources beyond 200 miles. 

dences  the d iv is ion  of space  and  
resources into either public trust or pri-  
vate p roper ty  as the densi ty of use 
increases. This has clearly happened  
on land, and  it is now also happen ing  
with  the ocean. The main  reasons we 
have  not  d iv ided  the entire ocean 
space and  resources into either juris- 
dictions or p roper ty  of some sort are 
essent ia l ly  the s ame  reasons  that  
under lay  the original f reedom of the 
seas d o c t r i n e J t h a t  we are either igno- 
rant  of, uncar ing toward,  or we per- 
ceive that it is either too costly or not 
possible to moni tor  or control ocean 
space and resources beyond  200 miles. 

It is useful in this regard to review 
the history of mar ine  fisheries policy 
and m a n a g e m e n t  in the United States. 
Until 1976 there was no effective feder- 
al m a n a g e m e n t  of mar ine  fisheries. 
Virtually all m a n a g e m e n t ,  with the 
exception of international treaties, was  
done  by  the individual  states within 3 

miles of their shorelines. There were  var ious coordina-  
t ion m e c h a n i s m s  such as the In te rs ta te  Mar ine  
Fisheries Commiss ions  initiated in the 1940s, but the 
basic m a n a g e m e n t  au thor i ty  existed in ind iv idua l  
states and their respective jurisdictions. And, until the 
adven t  of the Alaska Salmon Limited Entry sys tem in 
the early 1970s, the m a n a g e m e n t  of mar ine  fisheries 
had opera ted  unde r  an open-access  principle. The 
Magnuson-Stevens  Act created for the first t ime a uni- 
form, authori ta t ive mar ine  fisher}' policy and manage-  
men t  presence, and included a provis ion for the devel-  
o p m e n t  of l imited access systems. As of 2002, most  of 
the major  United States, mar ine  fisheries are under  
some form of l imited access system. Some of these sys- 
tems, t e rmed  general ly " Ind iv idua l  Fisherman Quota"  
(IFQ) systems,  create a fo rm of p roper ty  right of access 
to a certain por t ion  of the fish harvest .  These IFQ sys- 
tems are controversial ,  in large measure  because the}, 
introduce both  the notions of restricted access and  
p r o p e r t y  r ights  to ocean spaces  and  resources  

4 Since at least the 1930s there has been discussion of some form of contiguous zone adjacent to formal territorial or resource control zones within 
which some less formal controls are appropriate, but this phenomenon is not well established. 
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(National Research Council, 1999). However ,  I submit  
that they are becoming ubiquitous for exactly the same 
reasons that terrestrial space and resources eventually 
came under  some form of private proper ty  (Christy, 
1996) -increased density of human  use. 

The question is: Should ocean resources be differ- 
ent from the terrestr ial-- in particular in the areas of 
access and proper ty  rights~--and, if so, in what  ways? 

Are ocean and terrestrial space and resources differ- 
ent from one another, such that their governance 
systems must  also be different? 

I suggest that there are three potential answers to 
this quest ion.  The first is that ocean space and 
resources are intrinsically different from the terrestrial. 
The second is that practical aspects of dealing with 
ocean space and resources justif}; and perhaps require, 
a governance system different from those on land. The 
third is what  I will call the "Cultural  Preference Rule": 
That humans  simply believe that ocean space and 
resources should be treated differently from those of 
the land, ideally for reasons that we can articulate 
clearly. Let us consider these three possibilities. 

Are ocean space and resources intrinsically different? 
In the 1969 Scientific American articles in a special 

issue of that magazine focused on the ocean, Roger 
Revelle and his colleagues enumera ted  the distinctive 
features of ocean space and resources: depth, density, 
fluidit); salinity, viscosity, organismal metabolism, and 
mobility. The authors were no t - -w i th  the exception of 
Roger himself- -as  concerned with the implications of 
these characteristics for human  governance as they 
w e r e  for their exploration as science. That was the forte 
of Roger, Willard Bascom, John Issacs, Walter Munk, 
and the other contributors to that work. They were 
explorers of the ocean realm. They delighted in explor- 
ing and presenting the wondrous  feature of the ocean. 
And, they were generally concerned with the use of 
science in exploitation of ocean resources. Why would,  
however,  these characteristics lead us to govern human  
behavior  differently in the ocean realm? The atmos- 
phere also has characteristics different from the land, 
and we have developed governance institutions for 
activities such as aircraft, radio transmission, satellites, 
air space, and air pollution that mimic in principle gov- 
ernance institutions for terrestrial space and resources 
(Torres, 2001; Weiner, 1999a). 

Take, for instance, migratory resources such as ter- 
restrial and avian wildlife. In both cases--similar  to 
ocean r e sources - - the  popula t ions  themselves  are 
mobile  across jur isdict ional  ( including national)  

boundaries.  For many  of them we created a category 
with specific legal standhlg-wildlife. In the case of 
most, if not all, of these resources, we have developed 
a subsidiary cultural rule, translated into law, that allo- 
cates these resources to recreational, as opposed to 
commercial, harvest. For those resources that remain in 
the realm of commerce, we have applied the notions of 
private proper ty  and developed appropriate gover- 
nance institutions. For those we consider wildlife, we 
also develop elaborate governance institutions, includ- 
ing rules of access, and many  of these institutions are 
robust across national boundaries  (Bean, 1983; Holt  
and Talbot, 1978). Why should we not do the same for 
ocean resources throughout  ocean space? 

My conclusion, then, is that ocean resources are not 
intrinsically different  f rom terrestrial  or avian 
resources from a governance point  of view. 

Do ocean space and resources have practical manage-  
ment condit ions  or constraints? 

It is certainly true that 100, or even 50 years ago, 
technology and management  systems did not exist to 
monitor  ocean fish harvests, or the movements  of mer- 
chant or military ships. It is also true that even now 
there may  be humans  who perceive the ocean and its 
resources to be inexhaustible. I submit that neither of 
these circumstances is true today. 

In the current era of computers,  satellites, and 
remote sensing technology there is no technological 
reason whv we cannot monitor  the movements  of, if 
not detailed behavior  aboard, every boat and ship in 
the sea. There are, of course, economic factors and 
issues of confidentiality and privacy involved, but  no 
more so than on the land or in the air." Although the 
ocean remains a difficult biophysical space for humans  
to deal with, for the purposes  of monitoring major 
ocean uses the technology is clearly available, as is the 
underpirming of a legal f ramework for their gover- 
nance (Weiner, 1999b). 

It is just as clear that the resources of the ocean are 
not inexhaustible. Obviously, oil and gas are non- 
renewable resources, and the main renewable ocean 
resource of which humans  have taken advan tage - -  
f ish--are  clearly not inexhaustible based on the record 
of the last century of exploitation. This record is one of 
overfishing one fish stock only to proceed on to anoth- 
er, where the same record is repeated (Botsford et al., 
1997; Garcia and Newton,  1994; Pauley et al., 1998). I 
would like to believe that since the ubiquitous interna- 
tional passage of national fishery legislation in the 
1970s we have begun to change that approach,  but  the 
record is still not clear. 

There is an impor tan t  d iscuss ion regarding the difference be tween the concept of a "r ight" and  the concept  of a "privi lege" (NRC, 1999). I use  the 
terms "r ight"  for simplicity here, a l though  "privilege" m a y  be the more  appropr ia te  term in m a n v  instances.  

" Secrecy a m o n g  mar ine  f i shermen (Acheson,  1981) has  general ly been viewed as a cultural ly specific p h e n o m e n o n  that m u s t  be respected by 
governance  insti tutions.  The quest ion,  however,  is g iven that the,,' are harves t ing  a public t rust  resource for private purposes ,  w h y  shou ld  the}" be 
al lowed any  more  secrecy in their activities than  t imber harves ters  or water  users  w h o  are us ing  public trust  resources? 
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So, the resources of the ocean are not  inexhaustible 
and it is technologically possible to m o n i t o r - - a n d  con- 
t r o l - h u m a n  behav io r  in the major  extract ive  or 
impacting (e.g. pollut ion from ships) ocean uses with 
sufficient resources applied to that end. The issue is not 
one of science or technology, but  of political will. 

The Cultural  Preference  Rule  
Just as humans  have developed special gover- 

nance institutions for such categories of resources as 
wildlife (and, in the case of the United States, even 
more particular institutions concerning 
marine mammals) ,  we could decide 
that ocean space and resources s imply 
deserve (read "humans  would  prefer 
them") to be treated differently. In the 
governance sense, this is a premise of 
the C o m m o n  Her i tage  of Mank ind  
approach- - tha t  all humankind  should 
share in some equitable way  in the use 
of ocean resources in a way  they do not 
wi th  terrestr ial  resources,  largely 
because of the existence of the perva- 
sive notion of private proper ty  on land, which to a cer- 
tain extent subverts equitable public purpose.  There 
are, of course, overarching political, social, and eco- 
nomic philosophies regarding this question, the dis- 
cussion of which has reached across the millennia. 

In a more practical vein, though,  it may  simply be 
a matter  of deciding. The current  discussion of the con- 
cept of Marine Protected Areas (MPA) is an example of 
this. In one sense the MPA discussion involves the best 
way  to conserve or protect  specific ocean resources or 
ecosystems, but  in a larger sense the quest ion is s imply 
how do we prefer to treat ocean space and resources? 
This is akin to the questions that John Muir and Teddy 
Roosevelt  asked about  terrestrial resources, and these 
questions led to the establishment of the United States 
National  Park system. Conservation,  yes, but  also aes- 
thetics, existence value, perceptions of individual  and 
societal well-being, and all of the other concepts that 
have emerged  as we have developed governance insti- 
tutions for our  cities, farms, forests, rivers, and wildlife 
(Miller et al., 1987). Why should we not ask these very  
same questions of ocean spaces and resources? 

My own conclusion from this brief exploration of 
these issues is that ocean space and resources are not 
significantly different from the terrestrial and atmos- 
pheric in terms of functionally appropria te  governance 
institutions. It is our  own  cultural assumptions that 
lead us to treat them differently. 

The Future of Ocean Governance 
In the end, the art may  be not so much  in coming 

up with specific answers as it is in simply asking 
the right questions. To those who  maintain that com- 
plete f reedom of navigat ion is important  to commerce  
and the mi l i t a ry - -and  thus the need for the cont inued 

... freedom of the seas in the 
sense that we currently treat 

our high seas is not the 
application of principle, but 

the absence of principle. 

f reedom of the seas--I  would  point  out that Marco 
Polo, Julius Caesar, and Hannibal  probably said the 
same thing about  terrestrial space and resources in 
their times. To those who  point  out that the application 
of current  governance principles of terrestrial space 
and resources to the conservat ion of those resources, 
including access restrictions and proper ty  rights, has 
not been successful--witness  large-scale deforestat ion 
and pol lu t ion-- I  would  say that it is not the principles 
themselves that are at fault, but  their application and 
implementat ion.  And, f reedom of the seas in the sense 

that we currently treat our  high seas is 
not the application of principle, but  the 
absence of principle. 

To lead us into the third 
Mi l lennium of ocean governance ,  I 
thus suggest three proactive principles 
with which to proceed: 

(1) The enclosure of the worht ocean. 
By this I do not mean  that all ocean 
space and resources should become 
privatized, but  that a comprehensive  
sys tem of governance  inst i tut ions 

should be developed on the presumpt ion  that ocean 
space and resources are not different from those of the 
land or air except to the degree that we decide they 
should be. Just as they came to be considered on land 
and in the air, access and proper ty  rights and privileges 
should be considered for the ocean. The ocean is sim- 
ply the newest  area where  the density of human  use 
and exploitation capacity has become high enough to 
require a comprehensive  governance f ramework using 
these concepts. Perhaps the model  is the International 
Seabed Author i ty  developed under  UNCLOS for ocean 
minerals; perhaps it is the European Communi ty ' s  
Co m m o n  Fisheries Policy (European Union, 2002). 
Whatever  the model,  comprehensive  g ove rnance - -  
including monitoring,  sanctions and enforcement  by 
appropria te  au thor i t ies - -should  be our  goal. 

(2) The precautionary principle should become ubiqui- 
tous in all ocean governance. One of the most  damaging 
effects of the long tenure of the freedom of the seas 
concept has been the de facto notion that governance 
rules were not needed because of human  inability to 
cause significant detr imental  effects on the ocean - -  
the inexhaustibility hypothesis.  The ocean's resources 
are clearly not inexhaustible and man}; such as fish- 
eries and coastal water  qualit}; are clearly being used 
in an unsustainable way. The adopt ion of a precaution- 
ary principle (Macdonald,  1995; Mangel et al., 1996) 
would  be of significant assistance in correcting this 
misperception in areas such as ocean fishery manage-  
ment  (Ecosystem Principles Advisory  Panel, 1999; 
Hewison,  1996). 

(3) We should reexamine our overall cultural framework 
regarding ocean space and ocean resources, in particular 
as it rexards aesthetic and non-consumptive dimensions. 
What port ion of the world  ocean should have the same 

27 



status as Yosemite or Yellowstone? Paraphrasing Dr. 
Sylvia Earle's question, why  are tuna, billfish, and 
sharks not the lions, tigers, and bears of the ocean, 
deserving of the same status as their terrestrial wildlife 
counterparts  as specially protected elements of our 
planet (Earle, 1995)? How should we treat the environ- 
ment  of the albatross, which is the world ocean itself 
(Safina, 2002)? The fact that we have not  thought  of 
ocean space and resources in this way  is both an error 
of omission and commission. The error of omission is 
that ocean spaces and resources have been "out  of 
sight, out of mind"  when they no longer need to be. 
The error of commission is that the doctrine of f reedom 
of the seas has remained so long as our  principal tenet 
of ocean governance (Van Dyke, 2000). We must  devel- 
op, as I once termed it, a new "ocean ethos" (Borgese, 
1998; Orbach, 1982). 

This leads me back to Roger Revelle. Roger was 
very cautious about  the enclosure of the oceans, in part  
because of concerns over f reedom of scientific research 
and in part  because he was a product  of the culture of 
his time, a culture that valued highly the exact f reedom 
and openness that have always been part  of the appeal 
of the oceans. In the 1969 Scientific American article, 
for example,  he wrote, " ... the organization of human  
society into national states, which works, however  
imperfectly, on the land, is not well suited to the opti- 
mization of the sea," and that "The areas adjacent to 
the coasts in which coastal states exercise certain exclu- 
sive rights shall be as small as feasible .... " (Revelle, 
1969, p. 65). That article was writ ten a decade before 
most nations (led by the United States--at  first for fish- 
ery resources by  the Fishery Conserva t ion  and 
Management  Act of 1976 and later for all ocean 
resources by President Reagan's Exclusive Economic 
Zone Proclamation in 1983) extended their resource 
control zones to 200 miles, both of which were author- 
ized under  the 1982 Law of the Sea (LOS) Convention 
(Cicin-Sain and Knecht, 2000). Roger also wrote: 

The freedom of scient~'c research shall be kept invi- 
olate. The exclusive rights granted to the coastal 
states shall not include the right to interfere with 
scient!fic research, provided that the coastal state is 
given prior not!fication qf the plan to conduct the 
research, has full opportunity to participate in it 
and has access to all the data obtained and samples 
collected, and provided that the research does not 
deleteriously affect marine resources or other uses 
qf the sea (Revelle, 1969, p. 65). 
In this sentiment Roger was both prescient and 

recalcitrant; the principles he expoused were generally 
incorporated into the LOS Convention, al though clearly 
under  the exclusive authori ty of the coastal states 
(Hollick, 1981). Science is a "use" of the ocean, subject to 
the same principles of fairness and equity as other uses. 

Roger clearly viewed the ocean as a special envi- 
ronment;  special because of its vastness, its beauty, its 
intrigue, and its importance both to humans  in the use 

of its spaces and resources and to the biogeochemical 
processes of the planet. Whether  his conservatism 
regarding the application of terrestrial governance to 
the ocean was warranted is something we will have to 
test as we exper iment  with new and different gover- 
nance systems for ocean space and resources. We 
should go into this venture  with an open mind, clear 
objectives, and with all the resources of technology, the 
social and natural sciences, and the history of the first 
two millennia available to us as we make the necessar- 
ily human  value decisions governing human  behavior 
and the world ocean. 
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