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From the days of discovery and colonization,
America has looked to the sea. In times of
stress the sea has been our atly, and in
times of peace, a source of our prosperity.
Sometimes hostile and sometimes generous in
its moods, the ocean always has offered its
abundant resources in countless ways. But
only recently have we begun to perceive its
true potential.

- Commission on Marine Science, Engineering
and Resources, Our Nation and The Sea, A Plan
for National Action, p. vi, (1969).
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PREFACE

In the Llate 1960's and early 1970's an enlightened sense of urgency Was
focused on the intensifying plight of the nation's coastal and marine environ-
ments. Most notably expressed in the Stratton Commission Report, Our Natioﬁ
and the Sea, and the Department of the Interior's Studies, The National Estua-
rine Pollution Study and the National Estuary Study, this national concern for
halting the deterioration of environmentadl duéLity in these areas was converted
to action by the President's signature on a number of major environmental laws.
Among the more significant of these laws were the Marine Protection, Research

. .

and Sanctuaries Act of 1972 and the Coastal Zone Management Act of 1972. Both
of these Acts recognized the profound and prevalent effects exerted by man's
act{vities on the coastal and marine environmgnts, and incorporated provisions
for the establishment of protected marine and estuarine sanctuaries that would

preserve particularly valuable natural or cultural features of ocean and Great

Lakes environments.

To date, however, efforts to develop a naticnal system of marine sanctu-
aries have been slow in evolving. Due to a level of administrative and finan-
cial support substantially lower than that inen the similar Estuarine Sanc-
tuaries Program, the Marine Sanctuaries Program has failed to clearly articulate
program goals and objectives necessary to effectively imptehent the marine
sanctuaries concept to its fullest potential. Although two mariﬁe sanctuaries
have been established == the first being the site of the USS MONITOR off the

North Carolina coast and the second being the ocean area adjacent to the John

Pennekamp State Park in the Florida Keys -— it seems clear from the legislative



history of the Marine Protection, Research, and Sanctuaries Act, that Cdngress
intended much more from the Marine Sanctuaries Program than that which has

transpired in the nearly 5 years since its enactment.

Most recently, in an attempt to increase the level of effort towards a
comprehensive Marine Sanctuaries Program, the Office of Coastal Zone Management
(0CZM) requested in its 1977 budget cycle additional staff positions and fund-
ing. However, the Department of Commerce determined that as a prerequisite to
approval, OCZM should prepare a program plan justifying the additional funding
and emphasis. In an effort to ensure that the full potential of the Mariné
Sanctuaries Program is realized, the OCIM awarded a contract to the Center for
Natural Areas, a non-profit research corporation specializing in environmental
management from an interdisciplinary perspective, to conduct this study. The
following study assesses the need for a continued or expanded federal Marine

Sanctuaries Program.

An overview of the study's major findings and conclusions appears in

Chapter 1I.
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I. Executive Summary

The history of the United States is largely a history of taming the

wilderness, of exploiting the frontier for its bountiful supply of natural

resources. During the nation's formative years, most people advocated unre-~

stricted use of these valuable and seemingly inexhaustible resources. With
the dedication of Yellowstone National Park in 1872, the passage of legisla=
tion to preserve forests in a national forest system in 1891, and the estab-
Lishment of the nation's first wildlife refuge in 1903, however, the nation
began to recognize the need to protect and conservé its public Land resources.
Yet even among the conservation-minded there were both the John Muirs, who
argued passionately for the preservation of pristine land areas for their own
sake, and the Gifford Pinchots, who supported a more utilitarian approach to

these resources.

The confrontation over the preservation and wise utilization_of land~-
based resources continues. But it is only recently that such a confrontation
has begun over marine-related resources. The oceans and Great Lakes, once
considered a wasteland, have increasingly become recognized as the nation's
new natural resources frontier. What today appears to be largely unexploit-
able or inexhastible.may not remain beyond the reach of man's technology
tomorrow. As the pioneers of this frontier, it is our responsibility to
recognize the impending development of our marine resourées and to ensure
that development doeS'ﬁoghbring destruction, but is accompanied by a

wise, well-considered approach to the utilization and preservation of the

natural resources of the nation's oceans and Great Lakes. This study is an



examination-of the potential role which the federal Marine Sanctuaries Program

can play in developing such a national approach to the marine environment.

The succeeding chapters of the study analyze in detail the physical world
setting encompassed by the ocean and Great Lakes environménts; the Legislation
and Legislative history that established the Marine Sanctuaries Program; the
administrative policies and strategies for implementing the program; and the
relationship of the program to other existing federal and state programs which
might complement, enhance, or reduce the effectiveness of the Marine Sanctu-
aries Program. This Executive Summary will highlight some of the more salient
findings and conclusions reached in the more detailed anmalyses that follow in

the body of this study.

After describing publicly held attftudes goncerning marine-related re-
sources and summarizing the special treatment which various lLegal systems have
accorded public uses of the marine environment, Chapter II examines the multi=-
tude of monetary and non-monetary values generally attributed to écean and
Great Lakes resources. The chapter also examines resource degradation occur-
ring in these aquatic environments, concluding that a Marine Sanctuaries Pro-
gram possesses a unique potential to stem this trend toward degradation in
designated areas. This unique capacity results from the opportunity to re=
strict certain human activities incompatible with the exceptional values for
which the area was set aside, while at the same time encburaging specific
compatible uses. ChapﬁeF-II culminates with an examination of the competitive
nature of pressures exerted on these resources and concludes that an effec-

tively implemented federal Marine Sanctuaries Program could also result in a



significant decrease in the "transactional costs' associated with allocating

scarce ocean and Great Lakes resources among these competing pressures.

Chapter III focuses its attention on the congressional response to the
competing pressures described in Chapter II which resulted in the 1972 enact-
ment of Title III of the Marine Protection, Research, and Sanctuaries Act,
dealing with marine sanctuaries. It first demonstrates that enactment of Title
III was actually part of a Larger national response to the cohgressionéLLy
perceived pressures being placed on the nation's land and water resources.

The major impetus for the 1972 initiative consisted of a series of studies
conducted in the Late 1960's and early 1970's that documented the alarming
extent of the degradation of the quality of the coastal and marine environments.
The Legislative history of Title III clearly indicates that Congress intended
the Marine Sanctuaries Program to be an important mechanism to preserve, main-—
tain, and enhance the environmental quality of_speciaL areas of the ocean and
Great Lakes environments. This is perhaps best demonstrated by the fact that
the legislation grants the Secretary of Commerce considerable authority to
ensure that activities within a designated marine sanctuary are consistent
with the purposes for which the sanctuary was designated. Similar in many
respects to the consistency provisions embodied in the Coastal Zone Management
Act, Title II1's consistency provision may be even broader in scope, since it
does not merely pertain to federal activities. Chapter III conéludes with an
assessment of the congressional reaction to efforts to implement Title IIIL in

the nearly five years since its enactment.

Specific congressional attention, particularly that of the Chairmen of



the House Subcommittees with oversight functions, has focused upon the funding
levels required to sustain a viable Marine Sanctuaries Program. That congres-
sional interest in the program remains high is demonstrated by the fact that
Congress authorized funding levels for fiscal year 1976 and the transition
quarter more than &4 times higher than that which was reguested by the previous
Administration. There is, moreover, no evidence to indicate that Congress
would not be receptive to appropriation requests comparabté to authorization
levels == however no appropriations requests have been submitted to Congress.
Congressional interest in the Marine Sanctuaries Program was mdst recently
expressed on March 9, 1977, by Congressman John Breaux, now Chairman of the
House Subcommittee on Fisheries and Wildlife Conservation and the Environment,
who suggested that funding authorizations for the Marine Sanctuaries Program

be closely tied to authorizations for the Coastal Zone Management Program.

Chapter IV turns its attention to the administrative efforts to imple-
ment Title III. It examines the existing policies of the National Oceanic
and Atmospheric Administration, in order to close the circle between policy
statements and specific implementation efforts. In this light, existing and
nominated marine sanctuaries ére described as well as the process by which
sanctuaries can be designated. The potential of other sanctuary programs,
such as the Estuarine Sanctuaries Program and existing state-L?veL ocean
sanctuaries-type programs, to complement and enhance the effectiveness of
federally designated marine sanctuaries is analyzed, with the conclusion that
by developing effective mechanisms to foster coordination with these comple-

mentary programs, the Marine Sanctuaries Program can take a large step toward



becoming the powerful tool that Congress envisioned. The Chapter culminates
Wwith an assessment of the efficacy of implementation efforts, concluding thét
the principal reasons why the program has not fulfilled its potential are the
Lack of specifically appropriated funds and the need for a viable framework

within which to devise an effective nation-wide program.

Chapter V analyzes the potential of the Marine Sanctuaries Program in
light of the federal/state role in the management of ocean and Great Lakes
resources. In this regard, it critically assesses both the comprehensiveness
and jurisdictional scope of authority of existing federal and state programs

that can be utilized to preserve particular geographic areas or particular

- species, as well as those programs designed to regulate activities which may result

in adverse impacts upon the ocean and Great Lakes environments. The Chapter
concludes that because these programs are either land or shore-oriented,
species Limited, or conducted on an ad hoc, reactive pasis, they may offer

a potential for complementing the Marine Sanctuaries Program, but they are

in no sense substitutes for it.

Special attention is devoted to the authorities conveyed to the‘Secretary
of the Interior and the President under the OQuter Continental Shelf Lands Act
to withdraw certain marine areas from 0CS mineral lease sales. Effective
coordination with the 0CS mineral leasing review process may provide a po-
tentially valuable mechanism for identifying areas for mprine sanctuaries
designation. This chappe;—demonstrates, however, that because the authority

to withdraw 0CS lands is employed infrequently, on an ad hoc basis, and without

a clear legislative mandate to protect marine resources and values, 0CS with=



drawals, even permanent withdrawals by the President, are simply not viable-

substitutes for the Marine Sanctuaries Program.

The Marine Sanctuaries Program, with its broad mandate to protect and
restore marine resources and values, its broad jurisdiction over marine areas,
and its flexibility both in terms of designating sanctuaries and in tailoring
regulations to the specific protection needed for individual sanctuaries,
offers a unique, positive, and comprehensive program to protect highly valu-
able marine resources. In order to realize its full potential, however, the
program must be guided by a comprehensive plan for implementing its mandates
in the most cost effective manner bossibLe. The Center for Natural Areas
strongly believes these valuable marine areas warrant the kind of protection
that can only be assured by an effective, comprehensive, national approach

to the concept of marine sanctuaries.



II. Physical.-World Realities
A. The Public's View of the Sea

Historically, man has looked toward the sea with a sense of awe and emotion
that has been the product of both fact and myth. Although the perceptions kin-
dled by this combination are as rich and varied as the countless human cultures
it has influenced, a consistent‘theme runﬁing throughout man's concept of the
sea has been the vision of an apparently endless and ineihaustibte resource

that requires no moderation in its use.

For centuries the sea has served mankind. She1 has given us nourishment
for our tables. She has provided a transpertation medium to satisfy our thirst
for goods not economically producible within our Land boundarieé. She has pro-
vided us a convenient and seemingly limitless repository for our wastes. Today,
in the face of growing demands for raw materials, energy, food, waste disposal,
recreation, and the search for scientific understanding, the sea stands ready
to Eontinue her service. But she is trying to tell us something. The oil
slicks and garbage floating in mid-ocean, the apparent near~death of some of
our Great Lakes, and the pollution of some of our most attractive recreation
areas all attest to the fact that the sea's ability to continue to serve man

is dependent upon man's ability to moderate his demands.

Public awareness of the potential threat to the ocean and near=shore en-
vironment has increased dramatically in the last decade. Strong public concern
has led to the enactment of national legislation to protect the coastal zone,

marine mammals, and the quality of water entering the sea; to control sewage



outfalls, ocean dumping, and dredge or fill activities; to extend control over
the management and conservation of fisheries resources; and to more closely
coordinate ocean mineral development activities with comprehensive planning in

the coastal zone.

These Legislative enactments are each designed to meet specific problems.
The concept of designating marine sanctuaries, however, represents an oppor-
tunity to manage areas of the ocean as units. 1t therefore provides a unigue
opportunity to look at the overall issues that necessarily arise when nume rous

competing demands are exerted on a scarce resource.

This recent spate of legislative activity, however, should be viewed in
the historical context of the treatment of marine-related resources. As far
back as the time of the Roman Empire, the Roman legal system recognized special
public rights in marine and coastal areas. Roman law reserved the sea and the
foreshore for free, common, and public use by all members of the Roman state.2
While the Middle Ages witnessed a movement away from this notion of public
rights, as maritime states began to appropriate marine resources for specific
uses,3 the concept of special public rights in navigable waters and the fore-
shore was adopted by English common law and embodied in what has become known

as the public trust doctrine.4

Courts in this country have applied this concept of public trust to pro-
tect tHe public's interest in tide and submerged lands for navigation, commerce,

and fishing purposes from incompatible uses.5 Moreover, the highest court of

at Least one state =~ California == has recently interpreted the public trust



doctrine to be broad enough to encompass environmental and conservation pur-

poses.

Thus, special recognition of the importance of marine and coastal resources
is not a novel concept. In light of the increasiné and competing pressures
being placed upon the marine environment, however, the concept of the public
trust may serve as 3 vaLuaBLe lodestar in developing viable approaches to wisely

utilize and preserve marine-related resources.
B. The Marine Environment

Any major analysis of the marine environment must recognize the existence
and implications of certain inherent hroad-based ecological principles. Per-
haps foremost among those is the fact that the sea's innumerable, diverse, but
recognizably important ecosystems and offshore areas, such as coral reefs,
sandy shoals, kelp beds, algal reefs, spawning grounds, offshore canyons, and
shelLfish beds, are all interconnected through an intricate network of physi=-
cal, chemical, biological, and cultural processes that generally defy delinea-
tion. For example, incoming solar radiation, which fuels atmospheric winds,
also drives the tremendous water currents, or "oceanic rivers,” circulating
throughout the world's oceans. Solar energy absorbed in the form of heat by
the ocean water itself, when combined with the movement of ocean currents, acts
as a major factor controlling world climatic conditions. Heat aEsorbed by
ocean waters in the tropiEF is carried by moving currents, such as the Gulf
Stream, to northern Latitudes, where it exerts a moderating influence on the

climate. The cooled water then returns to the tropics via southward-moving



currents, thereby completing its cycle around the North At(antic. Similar

current cycles or gyres are in evidence in other oceans and other hemispheres.

The ocean’s ever=circulating waters, however, move much more than heat.
Vital nutrients which provide nourishment for the grasses of the sea (i.e.,
phytoplankton), fish, and other Lliving organisms are also distributed by the
ocean's circulation. Unfortunatety, this same water movement also circulates
pollutants discharged by man into the oceans. The singulér continuity of the
sea is iLLQstrated by the recent‘discovery of significant amounts of DDT in
Antarctic animals which spend their entire life c¢cycle thousands of miltes from
the nearest possible site of application. The DDT experience provides a sig-
nificant insight.into the ocean environment: man is not capable of completely
isolating an ocean area from events that affect the quality of the ocean en=
vironment elsewhere. The simple truth lies in the knowledge that today's up-
stream water mass is also tomorrow's ambient environment at the downstream

site.

Man's inability to control water circutatfon in the ocean environment is
similarly true for other natural processes occurring in the sea. Storms,
waves, chemical reactions, and the movement of chemicals through food chains
are but a few examples. Thus, with Limited exceptions (such as cultivating
kelp beds and constructing artificial reefs), man has a limited ability to
positively manipulate the marine environment. Instead, the level of man's
success in achieving ocean and Great Lakes management objectives will be
largely determined by his capacity to control activities which he believes

are Likely to impact negatively upon marine resources.

10



The following two sections of this chapter discuss the degradation that
has been occurring in the marine environment and the publicly ascribed values

and competing pressures exerted upon these envircnments.

C. Degradation of the Marine Environment

The past two decades have witnessed a massive human intrusion into the
shallow marine waters bordering the North American continent. The complex of
factors which have combined to create this situation include the expansion and
"coastalization'" of the human population, the depletion and contamination of
terrestrial and freshwater resources, and the recent development of sophisti-
cated marine téchnoLogy which now allows man to enter, work and build on and
under the sea. Of special importance is the nation's increasing desire for

petroleum hydrocarbons as a source of fuel and industrial raw materials.

At the present time more than 30 percent of the population of the United
States lives in the counties bordering the Great Lakes and the ocean, and
this percentage is increasing. It is estimated that by the year 2,000 over
200 million people may live within close proximity to the nation's coastal
zone.? This high population along our coasts must dispose of its waste pro-
ducts; and whether these are discharged into rivers, estuaries, or into the
atmosphere, they ultimately reach the sea. Many coastal metropolitan and
industrial areas have already rendered adjacent marine areas unf{t for most
human usese. Fisheries,_rg&reation areas, and prime ecological habitats have
been destroyed by misménagement, or more properly, non—=management of the ma-

rine habitats and resources. This is at (east partially due to an exponential

"



growth of human activi;ies in the coastal zone, a situation which is certain

to be exacerbated in future years.8 Another reason is that there has been aﬁ
unbalanced emphasis on developing these habitats and resources, rather than
conserving their natural attributes. The unclarified jurisdictional authority
of the various governmental entities involved has, moreover, led to inefficient

management of these marine resources.

Estimates for the nation's petroleum resources indicate that the continen=
tal shelves bordering our shores contain about 5 times the present proven U.S.
reserves of oil and about 3 times the proven reserves of natural gas.9 In pur=
suit of these resources a major coastal technology has been developed, and al-
ready over 2,000 oil platforms stand on the continental shelf off the Louisian
coast alone. The drive for offshore o0il is just beginning on the Atlantic and
Pacific shelves of the contiguous states and on the extensive shelf off Alaska.
In addition, enormous quantities of sand, gravel, and shells are dredged ann-
uvally from nearshore marine bottoms to meet expanding requirements of the con-

struction industry and other needs.

Pollution of our coastal waters results from the continuous outpouring of
chemical materials and solid wastes. Among the chemicals qf particular concern
are the chlorinated hydrocarbons, such as DDT and PCB's (substancés with broad-
spectrum toxicity and long half~Lives), and certain rédioactive materials of
the transuranic series (resulting largely from weapons teﬁting and nuclear fuel
plant outputs). A great variety of other chemical substances are of concern
on a more local and shorter term basis. Of these, crude petroleum and its

derived products (especially heavy fuel 0ils) and municipal sewage should be

12



mentioned. To these ;houLd be added a variety of solid wastes derived from

the dumping of construction and industrial wastes, overboard disposal of wasées
from marine surface craft, and the debris of marine wrecks and coastal storms.
Many of the solid wastes are long-lived and tend to accumulate on the bottom

areas.10

Physical damage to marine bottom habitats results from dumping of dredge
spoil, solid wastes, sewage sludge and other materiaLs} water transport of
pollutants from other areas of discharge; and direct human activities (e.g.,
construction; dragging of anchors; dragging of fish nets; and over harvest of
shells, coral, and other materials by divers.)11

In the great expanse of water, the surface observer is not Llikely to per-
ceive the deleterious effects of such activities. However, the bottoms and
water masses are not as unchanging as the surface might suggest. In areas of
poor flushing, toxic materials tend to accumulate, both on the bottom and in
the water coLumn. 0f special importance here is the problem of organic waste
accumulation (resulting chiefly from municipaL‘sewage). This material requires
a vast amount of oxygen for complete breakdown. In areas of poor circulation,
sewage accumulation may lead to near or complete exhaustion of oxygen, espe-
cially near the bottoms, and this may severely reduce or completely eliminate
marine Llife from large areas 6f the sea bottom. Toxfc metals and other chemi-
cals, which accompany the organic sewage, also tend to accﬁmuLate in such areas.
For these reasons, marine sewage dumps and outfalls may poison marine Life and
restrict habitats for many miles downstream of the primary area of contamina-

tion. Submerged hills, ridges, reefs, and other "topographic highs" are often

13



----’----lllj

favored places for commercial ships to anchor and are thus subject to the dis-
charges of trash and other pollutants during their Llayover period., Party boats
and private pleasure craft seek out such areas for fishing, scuba diving, and
other activities. These features are, therefore, subject to multiple damage
from anchors, chemical pollution, and in some cases, overharvesting. It should
be pbserved that topogfaphic highs often support the,raresf and most sensitive

of the marine systems.1

What are the impacts of all these activities on marine species and marine
ecosystems? Most of the activities are clearly deleterious, but for the most
part, we are ignorant of the specifi¢s. Marine systems are enormously complex;
and critical, problem~oriented, scientific investigations are far too rare and
too restricted in scope to provide the basis for‘informed judgment, much Less
for management recommendations. In a recent National Academy of Sciences'
study on the assessment of potential ocean pollutants it was concluded that
not enough data exists to pinpoint the effects of pollution on marine species

and ecosystems.13

In pointing out the need for more critical data, the report
concluded that, "the time when we could afford to stumble from crisis to crisis
has passed and we must begin to anticipate our impacts on the oceans...." In

a similar vein, after reviewing society'é impact on the coastal zone, Bostwick
Ketchum, in his study of critical problems in the coastal zone, concluded that,
"if we are to arrive at an effective management scheme for the coastal zone,

we will need to sort out these kinds of interreta%ienships of uses, and recog-

nize the constraints they impose on one another,' The need for management

is obvious, and the need for research to support this management is critical.
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In the absence of legal and management constraints, society is free to pursue
its destructive practices in all areas of the continental shelves with impun%ty.
Species, habitats, and ecosystems of the coastal waters are clearly in jeopardy,
but site-specific infarmation and the extent of the damage in most cases remain

to be determined.

Because many of these areas are being degraded, it is important to under-
stand their worth and value to society in their non-degraded state. The follow=
ing section of this chapter analyzes the value of these areas to the public and

examines the competing pressures being exerted upon them.
D. Publicly Ascribed Marine Values

There is that moment on a long cold day of fall drizzie
in the Pacific Northwest when the mouth of the river
suddenly bursts with the first opening of the steelhead
run.  There is that moment when the clump of fishing
boats fleat still and silent on the endless blue of
Long Island Sound in late September and early October,
and then burst their tranquility. First, from nowhere,
there is the rising, screaming, swirling gathering of
seagulls, chasing and driving toward the sea. Then the
boats roar in equal abandon to join the ever massing
seagulls. The bluefish are rising and have caught us
in their eternal web. The rational order of daily Llife
is broken. We are part of the great cycles of seagull,
sun and moon; the mingling of waters in estuaries, the
phragmites and spartina of the wetlands, the seagrass
and plankton, the birth and death and wonder of ocean
Life./15

William Burch's eloquent prose serves to remind us all that there are val-
ues not readily expressed in monetary terms. The fisherman, the recreator, the
homebuyer, and the developer, all go down to the sea, for reasons not entirely

reflected in the dollars and cents return they expect to obtain. There is a
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reason why coastal land values are higher than similar inland property. There
is- 2 reason why coastal residents and visitors, and even those who have never
seen the sea, join forces to fight oil development in adjacent coastal waters.
There is also a reason why coastal areas support a large portion of our recrea-
tion areas. From time immemorial, mankind has been attracted by the mystery

and majesty of the sea.

A struggle is taking place concerning the utilization of our oceans and
Great Lakes resources. The recognition that these bodies of water are a limited
resource has evolved as a natural social and economic consequence of the in-
creasing demands being placed upon them. Any rescurce that is abundantly and
freely available, §uch as air {drinking water, once free, has increasingly dur=-
ing'this century become a priced commodity), commands no ''price" in a market
economy. With only few exceptions such as scuba divers, man has never felt the

necessity to pay for the air he breathes.

Recent events have, however, demonstrated that we do have to pay to breathe
clean air. The price of clean air is reflected in increased prices for goods
and services whose production and utilization affects air quality. But these
payments have not been a result of the normal operation of the market place.
Rather, they are the result of public intervention in the economy. They are
the result of publicly supported legislation and administrative regulation en-
forcing specific levels of air quality. When viewed fromAthis perspective,
these laws constitute an economic demand for clean air. This demand for clean
air must necessarily be balanced against increased production costs of other

goods and services, as well as the potential impact on national income and em-
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ployment that-these increased costs may precipitate.

The history of the struggle for clean air is long and involved, but the
lessons apply to the current struggle for the preservation, maintenance and

enhancement of the environmental quality of our oceans and Great Lakes.

Over the Last decade, numerous efforts have been made to identify and

16

quantify the values associated with the marine environment. On the one hand

are the monetary values associated with extraction and utilization of the sea's

resources. A study prepared in 1974 for the Senate Committee on Commerce mea-

17
sures some of these monetary values:

In 1972-73, the Level of primary economic activity,
or output, represented by development of all U.S.-
controlled ocean resources is roughly estimated at
$7.5-%7.8 billion in 1973 dollars. Comparable total
values for 1985 are crudely projected at $23-26 bil-
lion, and for 2000 at $33=44 biltion, all in 1973
dollars. These figures exclude the ocean's value as
a receptacle for waste, not now even roughly guanti-
fiable.

The table accompanying the report estimates the monetary value by category

and projects the ocean's increased value to the year 2000.18
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TABLE | —ESTIMATED AMD PROJECTED PRIMARY ECONUMIC VALUE OF SLLECTED OCEARN RESOURCES TO THE
UNITED STATES, BY TYPE OF ACTIVITY, 1972:73.2000, 1% TERA'S OF GROSS OCEAN RELATED QUTPUTS

1in billinns of 1573 dollars]

Aclivity

1985

Chapter 1972 1971 2000
Mineral ressurees:

Potenleum . e 9.7 10 50
Hatural @as. _ L. L Liiiieeeeiae.o 5.80 8.1
Manganase nodules . ... ... ... 13 .28
Sultur. .. ... .04 .04
Fresh water .. .. . .n2 R
Canstructran matanals .l .03
fdagnesium.. ... ... 4 23l
Other .Gt a2
Total 15.82 19.82
Living resnurres’ ) T e
Foad fish... ......... 8 0.74 0.95- 1.58 1.37- 4.01
Industrial fish .. . 9 . .05- .08 .05~ 14
Botamcal fesources 10 (0] [0}
L1 P TR 100- 165 142 415

v Nonextraclive uses: T
MOTRY e iatiee i miiiaen e aeaeans .58- .81 3.73- 5.03
Rucreabtion . . .. .. ... ... ..i.... 1.12- 1,50 1.64 2,53
Transportation...................... 4.40- 6.2 6.88-11.41
Cammunication ., . .._.............. .26- . % L4085
Receptacle for waste................. (O] (O]
Total. oo e 6.36- 8.88  12.74-20.82
Grand tatal 23.18-26.36  3).68-44.49

1 Insigmiticant.
1 Potentiaily sigmficant, but unmesyrable,

Source: Chs. 2 through 15. (Resources and uscs other than minerals, there estimated and proiected in 1972 doilars, are
hete adjusted to 1973 dallars to facititate comparison.)

There should be little question that these monetary values have increased
greatly since 1973, both as a result of the movement to extend the nation's
economic jurisdiction over marine resources, as evidenced by the recently es-
tablished 200-mile fisheries management zone, and recent shifts in our energy

status.

Competing with activities that generate direct monetary values are a host
of aétivities that generate either less direct monetary values or non-monetary
values. Many of the indirect or non-monetary values commonly attributed to the
sea are dependent upon the quality and condition of the broad geographic setting
in which they are located.™ Many of these values are derived from relatively
Examples of localized but significant ocean ecosystems

small geographic areas.

and areas are incltuded in Table 2:
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Table 2. Localized Areas of Exceptional Value

Examples of special ecosystem or habitat types

1. Coral and algal reefs
2. Kelp beds
3. Sponge communities
4. Topographic highs
a. Rocky outcrops
b. Snapper banks
S. Areas of high production
6. Areas of high species diversity
7. Areas characterized by unique floral and/or faunal assemblages

Habitats of species of commercial importance (fish, shrimp, crab,
Lobster, mollusk)

1. Spawning grounds
2. Other sensitive life history areas (feeding, migration, etc.)

Habitats of species of esthetic or other importance (birds, mammals,
fish, crustaceans, mollusks, etc.)

1. Rookeries
2. Feeding and nursery areas
3. Migration routes

Unique geological features

1. Topographic sites (topographic highs, submarine canyons, etc.)
2. Ice-age relics (submerged bogs, reefs, special artifact sites,
etc.)

Archaeological sites

1. Submerged human habitation sites

2. Historical wrecks

3. Other submerged human artifact sites

Areas of exceptional recreational value

1. Viewsheds adjacent to established coastal parks

2. /arine scuba divimg areas
3. Recreational fishing grounds

Generally, the most important of these areas are concentrated on the continental
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shelves stretching from the shoreline out to the continental slope, an area
which contains approximately 43% of this nation's federally held public Land§.1
Areas such as those in Table 2 contribute both directly and indirectly to many
of the values commonly ascribed to the oceans bordering our shores. For rec-
reationalists, these areas provide sites for fishing, boating, scuba diving,
and nature study. Coastal residents and visitors find inspiration and a sense
of serenity in the timeless motion, openness, and change of these sites. For
scientists and non—scientists alike, these areas provide abundant source mater-

ial for investigation into the working of nature and the marine environment.

Some of these values are, as the above quotation from William Burch aptly
illustrates, non-monetary and probably non-guantifiable. On the other hand,
numerous studies have attempted to approach the valuation issue using indirect
methodoLogies20 and, in many cases, have arrived at rough estimates of these
non-monetary values. William Brown, for example, has estimated the value of
sport fishing for salmon and steelhead in the State of Oregon alone to be ap-
proximately 3$24.6 million (1974 dolLars).21 It should be observed, however,
that the difficulties in arriving at accurate quantifications are illustrated
by a 1970 report of the U.S. Fish and Wildlife Service, which reported varia-
tions in estimated expenditures on oceanic recreation ranging from 350 million

to $3.86 billion for the year 1964.22

Clearly, there are strong competing pressures to utilize the ocean and
Great Lakes environment. It is equally clear that there are strong economic
interests behind these competing demands. Just as there is no formal market

for clean air, there is no formal market for a Living ocean environment. The

20
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public cannot-"buy” a Lliving ocean, but the public can regulate man's impact

to achieve an optimum amount of living oceanic environment. With the passage
of legislation and the promulgation of regulations concerning marine mammals,
endangered species, dredging or filling, ocean dumping, and outer continental
shelf (0CS) leasing, the public has become increasingly involved in decisions

affecting the oceans and Great Lakes.

This public involvement has, however, been largely limited to repetitive,
continually arising use decisions at specific ocean sites. That is, each new
use proposed for any site currently requires a determination of suitability.

A poignant example of the ad hoc nature of current decision-making affecting

the marine environment is provided by the present 0CS mineral=-leasing process.

As is discussed more fully in Chapter V of this study (see pp._89-91),
the current 0CS leasing procesé allows the Secretary of the Interior to delete
specific areas from lease sales for, among other reasons, their critical en-
vironmental significance. Because oﬁe of the procedures for deletion serves
only to exclude the specified areas from the immediate lease sale, the areas
are not "withdrawn" from future sales. Thus, subsequent sales may require
reconsideration of these areas, which would increase administrative and public

review and, consequently, drive up 'transactional costs."”

While the President possesses authority to permanently withdraw specific
tracts from 0CS leasing,.sych action has been taken only twice in the past 24

years. These two areas are the Key Largo Coral Reef Reserve and the Santa

Barbara Ecological Preserve and Buffer Zone (see pp. 62-63). There exists, more-
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over, no program-wide regulations or guidelines for these permanent withdrawals.
And, since they are made on an ad hoc and infrequent basis, it is difficult to
predict those activities which might be restricted in these areas (see pp. 89-
91). Thus, the potential for multiple reviews remains, suggesting that the

potential for high transactional costs may be as great in the case of 'permanent"

withdrawals as it is with respect to temporary deletions.

On the other hand, by employing a comprehensive review process to assess
which marine areas are best suited to specific uses, transactional costs can
be significantly decreased. The potential for such an approach exists in the
Marine Sanctuaries Program. For example, the Key Largo Marine sanctuary, which
encompasses over 100 square miles of coral reef,is permanently protected and
managed for only $55,000 per year.23 To understand the potential of this pro-
gram, however, it is necessary to thoroughly review the legislation which es-—
tablished the program, in terms of the events which led to its enactment, its
specific legislative history, the Llegislation itself, and congressional reaction
to efforts to implement the program. The succeeding chapter of this study

analyzes these factars in detail.