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A key objective in the development of an Environmental Folio for the Long
Point World Biosphere Reserve is to determine significant land cover changes and
institutional responses. The Long Point Biosphere Reserve is located along the
north shore of Lake Erie and is an important natural habitat for wildlife and migratory
birds and a focus for human use and development in the forms of agriculture,
recreation, fishing, and rural, urban and industrial development. Land cover analysis
was completed for the study area from 1955 and 1990 aerial photography. Seven
main classes were defined: forest, wetland, parkland/savanna, agricultural land,
built-up area, coastal deposits, and open water.

During the 35 years since 1955, it is apparent that major changes in land
cove have occurred with Long Point Study area. Clearly the main land cover
change issue is the loss of wetlands/marshes, a decrease of 6.7% of the total land
cover in the study area since 1955. With currently only 15.1% coverage in the study
area, a continued loss of these wetlands at the rate since 1955, would result in rapid
destruction of these important natural features. The main treats appear to consist of
marina and cottage development along the Inner Bay shoreline. Protection of the
wetland/marsh areas should be a management priority.

Although these trends are not significant at the level of the study area
mapping and analysis, examination of detailed study sites clearly illustrates that
important shifts in land cover types have developed. This indicates the nature of
land cover change in the Long Point area which are characterized by very site
specific and often rapid changes at important locations along the Inner Bay
shoreline. Increased expansion of cottage and marina developments have come at
the expense of natural ares at the community of Long Point, along the north shore,
and at Turkey Point. Shoreline wetland and marsh areas have suffered the greatest
impact. Urban growth at Port Rowan and other interior communities have reduced
local agricultural land but in other locations expansion of agricultural activity in
marginal lands, forest areas and wetlands had offset this loss. The results indicate
the nature and magnitude if shifts in activities, development, and general utilization
of the land area over the last 35 years.
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INSTITUTIONAL ARRANGEMENTS FOR WATER QUALITY
GOVERNANCE IN PUGET SOUND, WASHINGTON: A COLLECTIVE

CHOICE PERSPECTIVE
Thomas M. Leschine, University of Washington

David Fluharty, University of Washington
Eric J. Shott, Northwest Indian Fisheries Commission

This paper describes the evolution of institutional arrangements to enhance
water quality in Puget Sound. The analytical framework we employ connects the
collective goods character of resource management problems like water quality
provision to the institutional arrangements that determine who may do what, how
actions are monitored, and how rewards and sanctions are administered.

Three emergent programmatic areas are examined: the rural nonpoint
pollution control program, sediment management standards, and a program which
resulted in standards and site identification for dredged material disposal. Each
involved multi-agency participation in its development and attention over an
extended period of time. Public conflict varied over time and across programs.

The programs are examined with respect to decision-making strategies
employed, functional and geographic scope of institutional arrangements and
authority, and the size of the implementing administrative units. In each case the
path of program development showed substantial variation along at least one of
these dimensions between initial problem identification and the emergence of
operational rules. The rural nonpoint pollution problem in particular saw significant
variation in all of the factors before control program coalesced.

The variation observed suggests that the Puget Sound Water Quality
Authority has served to catalyze organizational learning about water quality program
development. Problems remain that are likely to require further adjustments in
institutional arrangements, however, particularly in the nonpoint pollution program.

Thomas M. Leschine and David Fluharty,
University of Washington
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A COMPARATIVE ANALYSIS OF MARICULTURE POLICY IN WESTERN
NATIONS

Maurice M. McCarthy, Oregon State University
Gilbert Sylvia, Oregon State University

Global per capita seafood consumption is currently 43 pounds annually. By
the year 2000 the production of seafood will have to increase from 100 million to 140
million metric tons per year to maintain today's consumption levels given present
population projections. World fisheries are producing at near capacity, therefore the
increase must necessarily come from aquaculture (2). Aquaculture is the process of
growing, farming or cultivating plants and animals in a marine or freshwater
environment. This method of farming produces yields far greater than those found
within the natural aquatic environment (2).

Aquaculture is not a new enterprise. What is new is the recent recognition
of the enormous success and expansion ofaquaculture occurring in the world (2).

The growth of aquaculture and mariculture (aquaculture in the marine
environment) has with few exceptions been constrained in western nations by public
skepticism and inhibiting policy. As mariculture has expanded, becoming an industry
rather than a novelty, it has sparked opposition from groups concerned with coastal
pollution, the purity of wild stocks and other ecological issues. Local fishermen
sometimes object to the waste generated by farms, or sites that block access to
traditional fishing grounds. Landowners and tourist organizations have objected to
the installation of farms on scenic stretches of coast which are important for tourism.
Sportfishermen fear that fish farms are responsible for killing off wild gamefish.
Scientists are concerned about the long term impact of fish farming on the marine
environment. Ecologists are concerned about the use of toxic chemicals or
antibiotics which are introduced to the ocean. Environmentalists are worried about
marine mammals becoming attracted to pens as a source of food and then
becoming entangled in the netting. Even bird lovers are upset when they hear
stories of herons, egrets, or osprey being killed to keep them from feeding at grow
out pens (1).

Fears about potential problems generate strong opposition to fish farms.
This is especially true when new or exotic species are being introduced into non
native waters. Many of these concerns are legitimate The potential for
environmental damage, however is sometimes exaggerated or is no longer a
significant problem, thanks to advances in technology, medicine and fish farming
techniques (1).

Mariculture thrives in many parts of the world. It provides both jobs and
regional income. It requires maintenance of a high quality environment. It meets
the need for a good source of high quality protein and represents an expanding
market opportunity(2). Until recent times temperate mariculture has been almost
exclusively dominated by the culture of salmon. Salmon was the species for which
technologywas successfully developed firstand continues to be the major species in
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mariculture. Salmon mariculture is climate-limited to temperate and subarctic areas
of the globe. These regions are also occupied by the developed countries of the
world. Therefore a discussion of salmon culture is consistent with the objective of
this paper; to compare mariculture policies among western nations.

In this abstract salmon mariculture excludes salmon ranching which is an
activity which raises questions which are outside the scope of this study to address.
(Salmon ranching is the process of releasing juvenile salmon which have been
raised artificially for the freshwater stage of their life, to the wild, where they survive
on their own, until they return to the place of their release, when they are
harvested.) Mariculture, therefore, refers to the practice of raising fish in cages at
sea. The development of salmon mariculture is one of the most significant
mariculture success stories to date. During the last two decades production
techniques for rearing salmon in pens or cages located in marine or coastal areas
have been developed. Norway was the nation which was largely responsible for the
development of salmon mariculture in the 1970s and still leads the world in
production volume, technology, research and development. Today other nations
endowed with appropriate resources are actively engaged in salmon farming on
commercial scales, including, in order of production volumes: UK, Chile, Japan,

. Canada, Faeroe, Ireland, US, Australia, New Zealand, France, Turkey, Korea, and
Russia (3),(1).

When a comparison is made between the appropriate coastal resources
which the above countries have at their disposal and their production volumes in
mariculture, it is apparent that the level of mariculture production carried on by a
country is a function of other factors than the availability of the right kind of
geography. Of the countries engaged in salmon farming only a very few are
producing at or near potential as limited by coastal geography.

It is outside the scope of this paper to examine the technical inputs and
market processes impinging on mariculture production and therefore it will be
assumed that all the countries mentioned above may competitively produce salmon
by mariculture at comparable levels of efficiency and profitability.

So what is it that makes the difference between those countries that are
operating at or neartheir salmon mariculture production capacity and those that are
not?

Although the husbandry of aquatic organisms has a long history of
development, dating back to 4000 BC in China and 1600 AD in Europe, only in the
last quarter century have foods derived from aquacultural practices become a
significant share of the world supplyof aquatic foods (3).

Increases in general aquacultural production are due to the following
factors:

1) Improvement in aquaculture production technologies.
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2) Increased demand for seafood products due to an increase in
population growth, disposable income, and a growing awareness of
seafood related health benefits.

3) Reduced or limited wild caught fish supplies.

4) Globalizationof fish marketing.

5) Improvements in fish preservation techniques (3).

When focussing on mariculture and salmon farming in particular all of the
above factors apply, but the most important reason that salmon farming has grown
at such a fast pace is that it is a new form of profitable economic activity that has
been developed over the last two decades, primarily pioneered by Norwegian
entrepreneurs.

Due to this fact, it may be viewed as an opportunity which has only recently
become available to countries with the right climate and geography. Different
countries have shown different levels of commitment to the development of salmon
mariculture. Some nations have been more inclined than others to capitalise on this
opportunity and this is reflected in how much production individual countries engage
in, and how much of their capacity for production they exploit.

This argument may be countered with the view that countries with
production near capacity have been in the mariculture business longer than those
operating further from capacity. This would be consistent with the fact that Norway
has the longest production history and the largest production (154,000 tons in 1991)
(1). However the example of the United States, a country endowed with an
immensely long and suitable coastline, where salmon farming has been practiced
since the late 1970s, nearly as long as Norway.and yet only produced 9,538 tons in
1991 (1) shows that the issue is more complex. Indeed the discrepancy between
the level of production between these countries is even greater that might appear
from the tonnage figures. This is reflected in the fact that many Norwegian fish
farming companies are international, with a large proportion of Chilean production
owned and operated by Norwegian firms.

Why are some countries more committed to mariculture than others?

The sociological issues which must be faced by individual countries'
administrations is of utmost importance in deciding how best to allocate scarce
resources. A case can be made that the northern maritime nations of Europe which
have experienced great success in the establishment of salmon mariculture
recognized that salmon farming represented a viable opportunity to generate
economic activity in isolated coastal areas where little other opportunity existed.
Countries such as Norway, Scotland (UK), Faeroe (Denmark), and Ireland have
provided and continue to provide great assistance to the development of salmon
farming on their territories in the form of flexible legislation, active research, and
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funding. Other nations that have actively encouraged the development of
mariculture are Canada, Australia, and Chile.

Other nations have not provided the same level of assistance to the
development of mariculture. Political pressure in these countries to invest in the
future of isolated coastal regions is not so important, where the proportion of
population inhabiting such areas may be negligible compared to that in the Northern
European Maritimes. The cultural importance of preserving a viable economic base
founded on maritime tradition may also be less in some countries than in the
Northern European Maritimes.

Regardless of the underlying reasons for governmental commitment to
salmon mariculture development, the basic tool of government, the law, is a much
greater obstacle to salmon farming in some countries than in others. The political
processes involved in adapting policy and redefining legislation vary from countryto
country. In some countries legislation has proved flexible and dynamic. In others,
statutes incompatible with the development of new forms of coastal economic
activity have presented insurmountable obstacles to those who would wish to
develop mariculture industry.

Concluding Remarks

The development of salmonid or any form of mariculture for a nation is no
small undertaking. It would appear that today, after twenty years of rapid growth
during which time growth has not yet been limited by market forces, the benefits
accruing to those nations that have met the challenge far outweigh the costs
incurred. This trend seems set to continue. Therefore it is not unreasonable to infer
that as the benefits gained by a country engaged in mariculture become more
apparent, othercountries will attempt to develop their own mariculture industry. This
is already the case with South Korea, Russia, and Turkey all becoming involved in
the salmon farming business, with visible interestand flexibility being shown by their
governments.

However, some countries, such as the United States, where government
has shown a high degree of unwillingness to facilitate the development of
mariculture, as evidenced by the 1990 ban on all mariculture in Alaska, do not
appear likely to be majorplayers in mariculture in the foreseeable future.
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THE IMPACT OF LEGALIZED DOCKSIDE GAMING ON MISSISSIPPI
COASTAL MANAGEMENT AGENCIES

Richard J. McLaughlin, University of Mississippi Law Center

In 1991, legislation was enacted that permits dockside gaming in waters of
the State of Mississippi south of the three coastal counties and along the Mississippi
(Miss. Code Ann. Section 75-76-1 ej_sfifl.) There are currently eleven dockside
casino boats operating in the state. Seven are located on the Gulf coast, two in
Tunica County, and one each in Vicksburg and Natchez. It has been estimated that
20 boats will be in operation by the end of 1994. In the first eight months of 1993,
gross gaming revenues topped $450 million and state officials estimate that tax
proceeds for the fiscal year will be at least $70 million.

Hand-in-hand with optimistic forecasts of increasing tax revenues and
employment has been a recognition that dockside gaming has the potential to
adversely affect the environment and to strain existing infrastructure such as roads,
airports, and sewerage systems. In an effort to mitigate these effects, state and
local agencies have been required to devote an increasing large amount of their time
and resources to address problems relatedto new casino development.

I propose to conduct a survey of state and local coastal management
agencies to determine how dockside gaming is affectingtheir ability to carry out their
ongoing regulatory responsibilities. Results from this proposed survey will assist
Mississippi in its planning efforts for future casino development sites. It will also
provide important information to other states that already either allow dockside
gaming or are considering it for the future.

Richard J. McLaughlin
Mississippi-Alabama Sea Grant Legal Program

University of Mississippi Law Center
University, MS 38677

PH 601/232-7775
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ENVIRONMENTAL IMPACTS IN PARANA DELTA, ARGENTINA
Silvia Cristina Marcomini, Buenos Aires University

Introduction

Parana delta is located in the tropical coast of Buenos Aires state, ending
at the Rio de La Plataestuaryin the northern margin of the largest city of Argentina
(Figure 1). It represents a lobulate delta with a high rate of front progradation, of
about 70 m per year (Iriondo and Scotta, 1979; Codlgnotto and Marcomini, 1993).

Figure 1. Aerial photoindex survey performed by Direction de Geodesia • CFI, provincia
de Buenos Aires, 1991.

Although it reflects an accretional environment with a constant progradation
toward the Rio de La Plata estuary, serious erosional problems are affecting the
human population of the delta. The delta complex is thickly populated. The chief
occupationsof the people relate to silviculture, fruticulture, and agriculture.

The delta is prone to natural hazards like riverine floods and wind-induced
waves that increase estuarine water levels in the lower delta.

Uncontrol anthropogenic activities have generated environmental impacts
suchas pollution and erosion, which are drastically affecting the natural ecosystem.
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Hydrodynamic Conditions

Parana delta ends at an estuary with dynamic conditions that affect the
lower delta. Tides and winds continuously change estuarine and delta channel water
levels. Tides are semidiurnal. Mean amplitudes are 0.64 m for spring tides and 0.46
m for neap tide. Variations in levels due to tide action range from 0.92 to 1.24 m.

Winds change channel levels depending on speeds and directions. Winds
coming from south, southeast, and east provoke an increase in level if they blowout
for a long time at speeds over 48 km/h north, northeast and southwest winds
induced a decreasing on its level. South and southeast storms usually occurred
between June and October, they raise the level up to 2.8 m during ordinary floods,
and more than 2.8 during extraordinary floods (Figure 2).

rtwar towl

I tide*

Figure 2.

TIDES AND FLOODS
RIO DE LA PLATA

Iordinary floods Iextraordinary flood*

Environmental Problems

The delta plain is a lowland with distributary pattern and sinuous channels
of permanent regime. In their margins extended levee are developed. The
approaching levee zones are swamps and marshes. The houses are constructed
over the levee near the channels margins because they have higher high and are
not covered during ordinary floods (Figure 3).

The erosional sectors are associated with the margins of natural and
artificial channels, where are built most of the human assessments.
The three principal causes of erosion are described below.
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Figure 3.

— river level dulrng northward storms

river level during southward storms

First is dredging from the bottomof the channels for filling of coastal areas,
navigation and construction of protection structures. It changes the transversal
profile of the rivers and generates marginal erosion of the channels that destroys
houses and human settlements.

Figure 4 shows three stages of river channelization: "A" represents the
natural profile; "B" reflects the profile after dredging; and "C" is the recovery profile.
The lateral channels move backward to reach the newequilibrium profile adapted to
the new dredging depth.

Figure 4.
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Induced waves associated with small boat navigation, that regarding
vessels operation induced erosion on the margins of the channels and increases in
ambient turbidity. The boat traffic is high in the main channels, especially during
week-ends. Vessel and passengers ships raised sediment particles from the bed by
shear and lift forces, and generate resuspension of silt and clay of the bottom.
Similar responses were described by (Garrad and Hey, 1987), in a Broadland river.
The resuspension effect is higher during low river levels (northward winds), because
the channels depth decreased. High divergent and tangential are propagated as the
vessel passes. Usually, the fist of these vessels waves contains the greatest energy
(Garrad and Hey, 1988). This kinds of waves, brake over the margins of the
channels and erode the waterways banks.

The more practical solution would be reduce boat speeds to a level below
that likely to reduce tangential wave height.

Vertical coastal protection structures: This kind of structure promote the
reflection of the incoming waves, increasing the wave high and consequently
increasing the erosion on the margins channels.

Figure 5. Erosive effect of tangentialvessels waves on protection structures during a
northward wind day

Water pollution is an important matter that must be taken into account.
Great quantities of industrial residue are pulled into the principals rivers every day.
Along the Parana river several industrial cities are emplaced and the residue
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materials are spread over the lower delta. In Figure 1 it is observed a contaminant
plume of the Reconquista river which collect the residue of the northern area of
Buenos Aires city and are pulled into the southern delta. Several episodes of
fisheries mortality are observed frequently. It must be considered seriously because
the habitants of the islands use an aquifers which is fed by the river water.

The fast advance of the delta front over the rio de La Plata estuary, could
generate international conflicts. Codignotto (1990), estimated that is reasonable to
guess that in 50 years the delta will advance over the international limits.

Final Considerations

The Parana delta is a natural and scenic recourse, of ecological, economic
and scientific value, and constitute the area of recreation of the Buenos Aires city.
The sustainable development of the delta resources must be based on an integrated
approach to management. A national policy environmental is very much needed in
delta. It has become imperative to protect the environment, by establishing a
program of continuous monitoring with strict control of contaminant and erosional
agents.
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