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Introduction 
 

Use of America’s coastal zone requires managers to balance population 
pressures, development trends, and recreation needs across private, public and 
government sectors.  On top of these pressures, approximately one in four 
homes along the nation’s shorelines is in danger of being destroyed by coastal 
erosion within the next 60 years (Heinz, 2000).  Coastal erosion, the landward 
displacement of the shoreline, and an increase in development along the US 
coastlines may cause a devastating future (Heinz Center, 2000; NRC, 1990). 
 
Coastal managers are faced with various options when dealing with coastal 
erosion:  shoreline protection structures, beach replenishment, and coastal retreat 
(Beatley 2002; Bird 1996; Pilkey and Wright 1988; National Research Council 
1990). Overall, various sectors of society prefer different options when faced 
with a coastal erosion problem, and the consequential effects on the beach 
environment is dependent on the option chosen. 
 
Of the three options listed, shoreline protection structures, also referred to as 
coastal armoring and “hard” coastal structures including seawalls, revetments 
(i.e. rip-rap), breakwaters, and groins, which are intended to reduce the amount 
of erosion along the shore, will be the focus of this research since the long-term 
effects of coastal armoring can be detrimental to the environment (Bird 1996; 
Hall and Pilkey 1991; Charlier et al. 1989).   Many researchers argue shore-
parallel protection structures, such as seawalls and revetments, have similar 
coastal erosion effects (Kraus and McDougal 1996; Pilkey and Wright 1988; 
Plant and Griggs 1992; Tait and Griggs 1990).  Controversy remains over 
whether such structures will increase erosion in front of and adjacent to the 
structures (Plant and Griggs, 1992; Kraus and McDougal 1996; Hall and Pilkey 
1991; Pilkey and Wright 1988; Tait and Griggs 1990; Flecher et al. 1997). This 
study is specifically focused on structures lying parallel to the shore.  Though 
there are gaps and disagreements in the literature on the effects of shoreline 
protection structures on coastal erosion rates, there is agreement that shoreline 
protection structures, including seawalls and revetments, are shore-protection 
structures and not beach-protection structures. 
 
Because of these environmental effects, shoreline protection structures are 
highly regulated throughout the coastal states, but some states have stricter 
regulations than others, as seen in the contrast between Rhode Island and 
California.  Rhode Island’s more restricting regulations state, “Prohibit new 
structural shoreline protection methods on barriers classified as undeveloped, 



moderately developed and developed and in Type 1 waters” (CRMC 1995).  
Type 1 waters, approximately 75% of the state’s coast and the entire coastline of 
Washington County, are defined as water areas that are within or adjacent to the 
boundaries of designated wildlife refuges and conservation areas (CRMC 1995).  
In California, shoreline armoring is mainly controlled by the California Coastal 
Act that states, “Revetments, breakwaters, groins, harbor channels, seawalls, 
cliff retaining walls, and other such construction that alters natural shoreline 
processes shall be permitted when required to serve coastal dependent uses or to 
protect existing structures or public beaches in danger from erosion (Section 
30235).” 
 
The basis of this research includes a comparison of regulations regarding 
adapting to coastal erosion and the measurement of public perceptions in each 
county.  One hypothesis is that the publics’ perceptions will be reflected in the 
regulations.  If true, differences in perceptions between Santa Cruz County, CA 
and Washington County, RI will be evident.   
 

Methods 
  
Survey methods were used to determine the publics’ perception of various 
subjects regarding coastal erosion in Santa Cruz County, CA and Washington 
County, RI.  The surveyed populations included beachgoers, who were surveyed 
at multiple beaches, and the general county public, who were surveyed at the 
local DMV.  A total of 243 surveys were collected for this study (112 from 
Santa Cruz County and 131 from Washington County). 
 
For the purposes of this paper, the statements dealing with shoreline structure 
knowledge and attitude will be emphasized and studied in comparison with the 
state regulations regarding such structures.  For simplification, the beachgoer 
responses are evaluated in this study, while the DMV responses are compared in 
other studies.  The respondents rated each survey statement using a five-point 
Likert Scale composed of “strongly agree,” “agree,” “undecided,” “disagree,” 
and “strongly disagree” (Weigel and Weigel 1978). The coding done in 
Microsoft Excel included assigning a number value, ranging from 1 through 5 to 
each response.  A higher number represents a more environmentally 
conservative response.  Because some of the statements were positive and others 
were negative, this coding procedure allowed the polarity of the statements to be 
accounted for. 
 
Grouping the statements created knowledge and attitude indices.  The numbers 
associated with the knowledge and attitude indices represent the average coded 
number for the statements in each index.  The Shoreline Structure Knowledge 
Index represents the knowledge of coastal processes and these processes 
responses to structures along the coast.  The Shoreline Structure Attitude Index 
represents the respondent’s opinion on the appropriateness to use shoreline 
protection structures for management of coastal erosion. 



 
With the use of the statistical program, Statistical Package for the Social 
Sciences (SPSS), the means were compared between Santa Cruz County, CA 
and Washington County, RI using the independent samples t-test.  

 
Results 

 
One means to understand the publics’ perceptions in regards to adapting to 
coastal erosion is to explore the several knowledge and attitude indices created 
by grouping the survey statements.  The Shoreline Structure Knowledge Index 
and the Shoreline Structure Attitude Index will be the focus of this paper.   In 
both cases, the higher average found in Santa Cruz County is statistically 
significant.  The means for the shoreline structure knowledge indices for Santa 
Cruz County and Washington County are 3.658 and 3.417 (N = 124, t=2.274, 
p<0.05, equal variance not assumed).  The means for the Shoreline Structure 
Attitude Index for Santa Cruz County and Washington County are 3.553 and 
2.900 (N = 108, t=5.837, p<0.001, equal variance not assumed).  For the 
purposes of understanding these responses, it must be noted that a response 
associated with a 3 is a response that is undecided, meaning the respondent did 
not have enough knowledge or opinions to respond to the statement.  The 
responses in both counties reveal that both populations are relatively uneducated 
and unsure of their opinions towards shoreline protection structures. 
 

Discussion 
 

The results suggest that there are distinct differences between the perceptions in 
Santa Cruz County, CA and Washington County, RI.  The survey found 
significant differences between the Shoreline Structure Knowledge Index and 
Shoreline Structure Attitude Index. The knowledge indices show that the 
respondents in Santa Cruz County are more knowledgeable about coastal 
protection structures, specifically seawalls and revetments.  Though the 
difference is statistically important, the average responses in Santa Cruz, 
California still range between “undecided” and “agree.”  This may show that the 
surveyed population in Santa Cruz County is relatively uneducated even though 
the respondents scored statistically higher on the knowledge index. 
 
Not surprisingly, the shoreline structure attitude index delivered similar results.  
Again, Santa Cruz County scored statistically higher on the attitude index than 
Washington County.  This seems logical since Santa Cruz County scored higher 
on the knowledge index.  The trends apparent here show an increase in 
knowledge may influence attitudes. 
 
The determined perceptions were compared with the shoreline structure 
regulations.  The knowledge and attitude indices do not reflect these regulation 
differences.  In fact, the opposite is seen.  In Santa Cruz County, where the 
regulations are less strict, the publics’ perceptions are more negative towards 



shoreline protection structures.  On the other hand in Washington County, where 
the regulations do not support shoreline structures, the surveyed population is 
more supportive of shoreline protection structures. 
 
Though studies have determined that Rhode Island may be more effective in 
protecting its coasts because of stricter regulations, this may be irrelevant if the 
publics’ perceptions are not parallel in terms of compliance with regulations 
(Bernd-Cohen and Gordon, 1999; Pogue and Lee, 1998).  This leads to the 
suggestion of evaluating other possible influencing factors, such as the public 
participation requirements in the regulations (Brody et al. 2003; Beierle 1999; 
Day 1997; Godschalk and Stiftel 1981; Lawrence and Deagen 2000; Imperial 
1992).  With these suggestions in mind, the differences in public participation 
requirements between the counties may influence the counties’ public 
perceptions and will be further examined. 
 

Conclusions 
 

The survey used to measure the publics’ perceptions towards adapting to coastal 
erosion in Santa Cruz County, CA and Washington County, RI shows that there 
is a statistical difference in knowledge and attitude towards shoreline protection 
structures between the counties.  Though different, the measured perceptions are 
opposite than hypothesized.  The respondents in Santa Cruz County, CA scored 
significantly higher on both the knowledge and attitude indices, while the 
regulation requirements are more relaxed for shoreline protection structures.  
Not supporting the proposed hypotheses, the differences in regulations 
managing shoreline structures in the counties do not reflect the differences seen 
in the knowledge and attitude indices.  These results suggest the need to 
examine other factors that may influence the publics’ perceptions, such as public 
participation requirements. 
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Introduction 
 

During this century, global climate change is projected to affect coastlines 
through rising seas, accelerated erosion, and increased severity of flooding from 
coastal storms.  The influence of climate change will be felt dramatically along 
coastal beaches and dunes where this dynamic landform is already under 
accelerated change from sea-level rise and the influence of coastal development 
and engineering on the supply and movement of sand.  Shoreline change affects 
the level of coastal hazards for people as well as the distribution and abundance 
of shorebird nesting and foraging habitat.  To anticipate the impact of climate 
change on Maine’s beaches and dunes, we have examined and mapped the 
geology, historical shoreline changes, storm impacts, and shorebird habitats.  
The historical influence of humans on coastal sand budgets far exceeds natural 
changes in the last century and is expected to be the same or greater in this 
century.  Managing the present coast as well as projecting the influence of 
historical use and future climate change at a local level requires careful 
interpretation of past trends and sophisticated hazard assessment techniques. 

 
Maine’s Erosion Hazard Areas 

 
The Maine Geological Survey (MGS) is in the process of delineating 100-year 
erosion hazard areas along portions of Maine’s sandy shoreline for what may be 
the most forward-looking effort of its kind in the United States.  Previous work 
in Maine suggested that there would be significant impacts to coastal 
development from sea-level rise in the range of one to three feet (US EPA 
1995).  Maine’s policy of hazard avoidance has been cited as an effective model 
(Bernd-Cohen and Gordon 1999) and preliminary study has indicated that new 
development has been safer (Knisel 2003).  Our current priority is to identify 
dunes, both developed and undeveloped, that are most susceptible to erosion 
during the next 100 years.  The results have multiple applications for identifying 
coastal hazards, siting coastal development, evaluating beach nourishment, and 
managing coastal habitat loss. 
 
For development, Maine’s Coastal Sand Dune Rules (DEP 2003) require 
evaluation of erosion during this century as well as the immediate erosion and 
flooding from a 100-year storm.  Maine also requires an assessment of beach 
and dune changes due to 2 feet of sea-level rise in the next 100 years based on 
local adjustments to global predictions (IPCC 2001; Titus and Narayanan 1995; 
US EPA 2000; Zervas, C. 2001).  According to the Rules, an erosion hazard area 



(EHA) is any portion of the coastal sand dune system that can reasonably be 
expected to become part of a coastal wetland in the next 100 years due to 
cumulative and collective changes in the shoreline from: (1) historical long-term 
erosion; (2) short-term erosion resulting from a 100-year storm; or (3) flooding 
in a 100-year storm after a two-foot rise in sea level.  The Rules also state that 
the presence of stabilization structures, such as seawalls, are not necessarily 
sufficient to demonstrate shoreline or site stability during the next 100 years. 
 

Erosion Hazard Area Mapping 
 
Historical long-term erosion and accretion trends are determined using 
conventional methods of digitizing erosion reference features in orthorectified 
aerial photographs taken over the last 50 years (e.g. Byrnes et al. 2003) at 100-
foot transects alongshore (Thieler et al. 2003).  The preferred feature digitized is 
the seaward edge of existing dune vegetation, American beach grass or, in its 
absence, the crest of a structure such as a seawall.  As in many other developed 
coastlines, dune vegetation in Maine is often absent due to foot traffic, physical 
removal of the vegetation, landscaping, or the presence of a shoreline 
stabilization structure in lieu of a dune (Nordstrom 2000).  These altered areas 
are problematic for measuring horizontal erosion rates.  To work around the 
presence of long-standing seawalls in many locations, and to meet the regulatory 
need to understand shoreline change that might occur if the seawalls are not 
maintained or fail catastrophically, we began a new approach that analyzes 
alongshore variations in beach profiles quantitatively. 
 
Using knowledge of coastal processes and wave dynamics, we selected 
representative dunes to generate an onshore-offshore profile representative of a 
portion of a littoral cell.  In adjacent alongshore areas of the same cell with a 
similar physical setting, we graphically overlaid the natural profile on an 
engineered profile extracted from NOAA LIDAR data (CSC 2000) for 
comparison.  We measured a horizontal offset, at any particular elevation, that 
would occur if the natural dune were to replace the stabilized shoreline.  As with 
every other method to calculate shoreline change, this approach also has 
assumptions and errors.  Nevertheless, with an estimate of the age of the first 
seawalls, we can determine how much shoreline change has been impeded by 
the structure and approximate a shoreline change rate.  Not surprisingly, some 
stabilized areas have postponed about 50 feet of shoreline change in the last half 
century while natural dunes in adjacent areas have gradually retreated at an 
average rate of about a foot per year.  The new approach provides us with a 
metric for regional comparison of beaches in disequilibrium and their potential 
for rapid adjustment from seawall failures or lack of continued maintenance. 
 
Short-term erosion rates and seasonality in beach topography is determined from 
several sources.  Using a combination of monthly Emery beach profiles 
collected by the volunteer-based Maine Beach Profiling Project, we have 
measurements at 15 beaches of the sweep zone and can calculate sand volume 
trends over the last 3 to 4 years.  With LIDAR topographic data and ground GPS 



surveys of the mean high water line we are evaluating alongshore variability in 
littoral cells.  With aerial photography taken after the infamous 1991 Halloween 
(Perfect) Storm we digitized the alongshore dune erosion and inland limits of 
overwash.  These data then allow us to evaluate the horizontal movement of 
beach contour lines and shore features such as the mean high water line or dune 
edge to understand annual and storm-induced shoreline changes alongshore.  
Qualitatively, these data indicate short-term geomorphic changes that help to 
interpret historical air photos and understand local sand budgets.  We are 
currently working on ways to integrate these various data types into a value, 
perhaps in the sense of a standard error, which we can apply to the projection of 
the shoreline position 100 years hence. 
 

Piping Plover and Least Tern Habitats 
 
Shoreline change and erosion data are also vital to understanding the future of 
endangered and threatened shorebird habitats along the southern Maine coast.  
Two state-endangered species, the Piping Plover and the Least Tern, are 
currently faced with the loss of state-designated Essential Wildlife Habitat due 
to chronic erosion along both natural and developed shores and to the loss of 
berm area beneath and next to shoreline stabilization structures. 
 
In Maine, conservation efforts for these species are cooperative with 
landowners, local organizations, and government agencies with funding from 
the Maine Audubon Society, Maine Department of Inland Fisheries and 
Wildlife, U.S. Fish and Wildlife Service, and The Nature Conservancy.  The 
Maine Audubon Society began monitoring populations of Least Terns in 1977 at 
12 sites and Piping Plovers in 1981 at 25 sites.  For the two species there are 
records of nesting areas, eggs laid, hatchling counts, fledgling success, nest loss 
to tides, and predation mortality in beach and dune areas.  In 2003 there were 66 
Least Tern fledglings from 156 nesting pairs and 78 Piping Plover fledglings 
from 61 nesting pairs.  Reproductive success is marginal due, in part, to habitat 
limitations. 
 
Comparison of spatial and temporal distributions of shorebird statistics with 
geological environments and historical shoreline change allows evaluation of 
optimal spatial conditions that contributed to fledgling success in the last 20 
years.  With projected shoreline change we can estimate the spatial loss or gain 
of prime habitat over time.  In addition, the predicted movement of the coastal 
barrier beach and dune environments inland can be used to project habitat 
migration in relation to existing coastal development or against high-relief 
upland environments that are unsuitable future habitat.  Trends in habitat 
availability can be determined for particular beach segments and integrated into 
local beach management plans or wildlife management agreements.  This 
combined temporal and spatial habitat migration modeling will help with 
species-specific management plans related to adapting to climate change. 
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Introduction 
 
Economic multipliers are frequently used to estimate potential impacts on 
selected economic variables (e.g., output and employment) of proposed public 
policy measures.  Traditional economic multipliers are limited in the 
information that they convey because they only capture economic impacts from 
changes in the economy.  They do not capture impacts from changes in the 
ecosystem that invariably result from natural resource extraction or use.  To 
capture impacts on the ecosystem, resource multipliers may be constructed.  
 
In this study, an integrated economic-ecological model has been developed to 
generate resource multipliers that capture interactions between economic and 
ecological systems.  In the next section, the model is briefly described.  For 
details on the model, the reader is referred to Jin et al. (2003).  The resource 
multipliers are then presented.  Finally, the model is applied to a coastal region 
in New England.   
 

The Model 
 
In this integrated model, an input-output (I-O) model of the economic system is 
linked with a linear food web model of the marine ecosystem. I-O models 
capture the economic relationships among industries in a specific region (i.e. 
dollar flow) while food web models capture relationships among trophic levels 
in an ecosystem (i.e. energy flow).  Where elements of the input-output model 
and the food web model overlap, the models can be linked.  There are two 
general types of links between the marine ecosystem and the economic system. 
The first link captures the supply of marine ecosystem resources, goods, and 
services to a coastal economy (e.g., fish stocks as inputs to the fish harvesting 
industry), and the second describes the impacts of economic activities on the 
ecosystem (e.g., marine pollution or destruction of habitat). 
 
Following Daly (1968) and Isard (1968), the economic-ecological model is 
described as a partitioned matrix 
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where A is a matrix representing an economy that describes flows between 
economic sectors; B is a matrix describing flows within the ecosystem; G is a 
matrix describing flows from the ecosystem to the economic sectors; and E is a 
matrix describing flows from the economic sectors to the ecosystem. 
 

Multipliers 
 
Traditional economic multipliers can be estimated for industries in a region 
using only the input-output matrix (A).  Economic multipliers capture the direct 
and indirect effects on industry output (X) associated with one dollar’s increase 
in final demand (Y).  Economic multipliers are estimated as 
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To capture the first link (G) between the economic system and the ecosystem, a 
resource multiplier can be generated that measures the direct and indirect effects 
on natural resources (S) of one dollar’s increase in final demand (Y).  S is a 
vector of total ecological commodity inputs to the economic system.  The 
resource multiplier is estimated as  
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In order to extend the examination of resource impacts to an ecosystem, S is 
augmented to two components: a vector W denoting the biomass available for 
consumption by the economy from each ecosystem trophic level and a matrix K 
with kij=/0 or 1, where 0 represents unharvested species or trophic levels and 1 
represents harvested ecosystem components.  K is necessary because G and S 
have non-zero values for harvested resources only, while W has non-zero values 
for all components. 
 
To capture the combined effects of the two links (G and E), a resource 
multiplier can be generated that captures the direct and indirect effects of one 
dollar’s increase in final demand on the resource stocks 
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Finally, to capture the ecosystem (B) linked with the economic system (A) 
through G and E, a resource multiplier can be generated that estimates the direct 
and indirect effects of one dollar’s increase in final demand (Y) on the energy 
flow (i.e. resource stock) in each component in the ecosystem (W) 
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Equation 4 suggests that the impact of final demand on ecological stocks is 
affected by the economic system (A), dependence of the economy on resource 
stocks (G), impact of the economy on the ecosystem (E), and the ecosystem 
itself (B). 
 

Application of the Model 
 

To demonstrate the potential use of this economic-ecological model, the model 
was applied to a coastal region in New England.  An input-output model for the 
New England coastal economy was linked with a marine ecosystem model from 
Georges Bank.  IMPLAN was used to develop an I-O model that includes 
coastal counties in five New England states (CT, RI, MA, NH, and ME).  The 
default 528 sectors in IMPLAN were aggregated into the following four sectors: 
agriculture, manufacturing, fishing, and other.  Following the framework used 
by Hannon (1973), an input-output energy matrix was developed that captures 
energy flows from the sun through producers and consumers in the ecosystem.  
Sissenwine et al’s (1984) energy budget for George’s Bank was adapted to fit 
the framework.  It describes energy flows between George’s Bank ecosystem 
components: sun, phytoplankton, zooplankton, and fish.  The Georges Bank 
groundfish fishery, specifically for cod, yellowtail flounder, and haddock, 
provides the link between the two systems.    
 
Three sets of resource multipliers were generated using Equations 2-4 (Table 1).  
These resource multipliers capture the marginal impact of final demand for 
economic products on natural resource stocks.  As noted, Equation (2) calculates 
the impact of increases in final demand on natural resources, in this case on fish 
stock.  The equation provides a measure of the requirements from each 
industrial sector for additional fish stock from the ecosystem due to a $1million  
increase in final demand for each sector.  The results suggest that an additional 
66.90 tons of fish stock will be required to be “produced” by the ecosystem for a 
$1million increase in the final demand for fishing industry output (Table 1a).  If 
the fish stock sector is regarded as a constraint to the economic system, i.e. the 
ecosystem is not capable of producing additional fish, then it is possible to see 
how the ecosystem has an effect on the growth of the economy.  Importantly, 
because of the interrelationships of the economic system, a $1million increase in 
final demand for manufacturing will require that the ecosystem produce an 
additional 0.082 tons of fish, even though the manufacturing industry may not 
use fish directly in its production processes.  
 
If the impact of trawling (E) is considered in the resource multiplier 
computation (Equation (3)), the fish stock must increase from 66.90 to 73.91 
tons for a $1million  increase in the final demand for fishing industry output 



(Table 1b).  The increase is necessary to reflect the negative impact of trawling 
on the fish stock.  
 
Finally, Table (1c) demonstrates that the corresponding impact on the fish stock 
further increases from 73.91 to 103.51 tons for a $1million increase in the final 
demand for fishing industry output when the ecosystem (B), harvest (G), and 
trawl impacts (E) are included in the model.  This increase is a result of 
balancing within the ecosystem.  Since fishing and habitat impacts are modeled 
explicitly, a change in the level of fishing or habitat damage is translated into 
changes in biomass flows through the ecosystem components. 
 

Table 1. Resource multipliers 
 Agriculture Fishing Other Manufacturing 
(a) Fish stock consumed by economic sector (biomass tons/million $1997)   
     Equation 2: G(I-A)-1 
Phytoplankton 0 0 0 0 
Zooplankton 0 0 0 0 
Fish 0.0058 66.8986 0.0039 0.0821 
Sun 0 0 0 0 
     
(b) Fish stock consumed and damaged by economic sector (biomass 
tons/million $1997)  Equation 3: (G-KE’)(I-A)-1 
Phytoplankton 0 0 0 0 
Zooplankton 0 0 0 0 
Fish 0.0064 73.9058 0.0043 0.0907 
Sun 0 0 0 0 
     
(c) Ecosystem components consumed and damaged by economic sector 
(biomass tons/million $1997)  Equation 4: (I-B)-1 (G-E’)(I-A)-1 
Phytoplankton 0.0064 73.9058 0.0043 0.0907 
Zooplankton 0.0073 84.3674 0.0049 0.1035 
Fish 0.0090 103.5096 0.0061 0.1270 
Sun 0.0064 73.9058 0.0043 0.0907 

 
With the B matrix included in the model, impacts of final demands for outputs 
from different industry sectors on various components of the ecosystem can be 
calculated.  For example, the impact of final demand for fish product on 
phytoplankton stock and zooplankton stock is 73.91 and 84.37 tons, 
respectively.  The last resource multiplier (Equation (4)) is very useful since it 
provides estimates of the economic impacts on ecosystem components that are 
not being consumed directly by the economy. 
 
 
 



Conclusion 
 
Results of the model illustrate that multipliers vary according to information 
included in the model.  Unlike traditional economic multipliers, resource 
multipliers estimated with the integrated model capture interactions between 
economic and ecological systems.  In addition, resource multipliers generated 
with the integrated model capture the impacts of changes in the economic 
system on ecosystem components that are not directly harvested by the 
economy.  The use of this integrated economic-ecological model may improve 
public policy decisions by clarifying the ramifications of fishery management 
actions or other types of conservation measures on society and nature. 
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WORKSHOP:  SOCIAL ASSESSMENT CONCEPTS AND 
APPLICATIONS FOR COASTAL MANAGEMENT 

 
Thomas E. Fish, NOAA Coastal Services Center 

 
Format 

 
1/2 day workshop; PowerPoint presentations & small group work; tables and 

chairs/classroom style; 20-50 participants; 
 

Abstract 
 

This workshop provides an overview of the concept, practice, and application of 
social assessment for natural resource management, particularly as it applies to 
coastal and marine protected areas and associated communities.  Social 
assessment is a systematic means of data collection and analysis that employs a 
variety of social science methods to generate information about the social 
environment, social structure, social processes, and relevant social changes 
within a given community, region, or other geographic extent.  A social 
assessment can provide information about how a community is organized, how 
its people relate to one another, how people use and relate to natural resources, 
how decisions are made, and how the social environment has changed over time. 
Unlike traditional social impact assessments used to forecast social impacts of 
specific management actions or regulations, social assessments encompass a 
broad range of social aspects and serve as a means to characterize the social 
environment within which one manages.  
 
This workshop presents a human ecosystem approach for examining and 
understanding reciprocal relationships between human activities and the natural 
resources that sustain them.  The human ecosystem can be used as an organizing 
framework in social assessments to identify critical resources and social 
processes; determine appropriate scales of assessment; make decisions about 
data collection and analysis methods and post-assessment communication based 
on existing and future management needs.  The format includes presentations, 
discussion, and small group exercises to identify and prioritize key elements 
necessary for planning and conducting a social assessment for an actual coastal 
management scenario. 
 
Thomas E. Fish, Ph.D. 
Human Dimensions Specialist 
NOAA Coastal Services Center 
2234 South Hobson Avenue 
Charleston, SC  29405 
Tel: 843.740.1271 
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LARGE MARINE ECOSYSTEMS 
 

Jesse Mechling, University of Rhode Island 
 
 

Introduction 
 
To curb spiraling downward trends in the productivity, health and well-being of 
marine resources, states are creating new initiatives that attempt to provide the 
best understanding of marine resource management issues, and make available 
solutions to reverse overall environmental degradation of the seas and resources 
found within.  Increasing attention has been given to an ecosystem-based 
management paradigm as a framework for marine natural resource 
management.1  Ecosystem-based models focus on integrated utilization of 
resources within a spatial context accounting for natural biological functions.  
One of the initiatives heralded within this framework focuses on the concept of 
large marine ecosystems (LMEs). 
 
As developed by Dr. Kenneth Sherman and Dr. Lewis M. Alexander, LMEs are 
defined as regions of ocean space encompassing coastal areas from river basins 
and estuaries out to the seaward boundary and continental shelves and the 
seaward margins of coastal current systems.  They are relatively large regions on 
the order of 200,000 km2 or greater, characterized by distinct bathymetry, 
hydrography, productivity and trophically dependent populations.2   

                                                 
1 Noted by the international acceptance of Agenda 21, a document 
encompassing international environmental concerns and one that promotes the 
idea of integrated/ecosystem-based management.  United Nations Conference on 
Environment and Development (UNCED), Agenda 21, (UNCED: Rio de 
Janeiro, 1992).  Further evidence is the Convention on Biological Diversity 
signed at UNCED (UNCED: Rio de Janeiro, 1992), and entered into force in 
1993.  This treaty seeks to preserve the world’s biodiversity through in-situ and 
ex-situ conservation efforts to preserve ecosystems.  The 1995 United Nations 
Fish Stock Agreement (United Nations: 1995); FAO’s Code of Conduct for 
Responsible Fisheries (Rome: FAO, 1995); the World Summit on Sustainable 
Development (WSSD), (Johannesburg: WSSD, 2002).  All these international 
treaties incorporate the ecosystem-based approach.  See also Ken Sherman and 
Alfred Duda, “An Ecosystem Approach to Global Assessment and Management 
of Coastal Waters,” Marine Ecology Progress Series. 1999; 190:271-287; 
Biliana Cicin-Sain and Robert Knecht, Integrated Coastal and Ocean 
Management: Concepts and Practices (Washington D. C.: Island Press, 1998) 
also provide tables from studies on the number of states currently involved in 
some form of integrated/ecosystem-based management.  
2 Ken Sherman and Alfred Duda, “Large Marine Ecosystems: An emerging 
paradigm for fishery sustainability,” Fisheries 1999 24(12): 15-26; See also Ken 
Sherman, “Sustainability, Biomass Yields, and Health of Coastal Ecosystems: 



 
An LME-based approach takes into account relevant human activities, 
interactions among living resources, ecosystem processes, and facilitates the 
collection of data owing to its spatial nature. Rather than managing each 
resource in a sectoral manner, LME-based management seeks a holistic 
approach.  Cicin-Sain and Knecht note that the approach offers a more accurate 
determination of management area boundaries and a potential for improved 
approaches to conflict resolution.3   
 
Recently a number of states, supported by the Global Environment Facility 
(GEF), an international organization that funds environmental projects in four 
areas,4 have begun incorporating the LME concept into regional management.5  
The Benguela Current Large Marine Ecosystem project (BCLME) represents a 
nascent effort to implement LME-based management.  The BCLME seeks to 
manage the combined resources of the Benguela Current LME, shared by the 
three southern African states of Namibia, Angola and South Africa.  As part of 
the BCLME endeavor, new institutional structures will be created, representing 
the first meaningful attempt to operationalize the LME concept. 
 

Benguela Current Large Marine Ecosystem 
 

Straddling the borders of Namibia, South Africa and Angola, the Benguela 
Current LME represents one of the world’s major eastern boundary current 
systems.6  It is a fecund system driven by high biological productivity due to an 

                                                                                                             
An Ecological Perspective,” Marine Ecology Progress Series 1994; 122:277-
301; and Lewis Alexander, “Large Marine Ecosystems: A new focus for marine 
resources management,” Marine Policy 1993; 17:186-198. 
3 Biliana Cicin-Sain and Robert Knecht, “Ocean Management and the Large 
Marine Ecosystem Concept: Taking the Next Step,” in Large Marine 
Ecosystems: Stress, Mitigation and Variability, eds. Ken Sherman, Lewis M. 
Alexander and Barry Gold, (Washington D.C.: American Association for the 
Advancement of Science, 1993), 237-241. 
4 Global Environmental Facility (GEF), Operational Strategy of the Global 
Environment Facility  (Washington D.C.: GEF, 1995).  Those areas include: 
climate change, biodiversity conservation, ozone depletion and international 
waters. 
5 For a complete list of the one hundred twenty-six states involved in GEF 
funded LME projects see, Ken Sherman and Alfred Duda, “A New Imperative 
for Improving Management of Large Marine Ecosystems,” Ocean and Coastal 
Management 2002; 45:797-833. 
6 R. Crawford, L. V. Shannon, and P.A. Shelton, “Characteristics and 
Management of the Benguela as a Large Marine Ecosystem,” in Biomass Yields 
and Geography of Large Marine Ecosystem. eds. Ken Sherman and Lewis M. 
Alexander (Washington D.C.: American Association for the Advancement of 
Science, 1989).  See also I. Hampton, D.C, Boyer, A.J. Penney, A.F. Pereira, 



intense coastal upwelling system.7  The Benguela Current LME is home to 
numerous commercially important species of pelagic fish, crustaceans, as well 
as marine mammals and birds.8  Apart from being a highly productive system, 
the Benguela Current LME is also highly variable.9   
 
The Benguela Current LME is characterized by warm and cold-water intrusions 
from both the warm Angola Current to the north and the cold Agulhas current to 
its south.10  The area also possesses an abundance of large areas of very low 
concentrations of oxygen.11  Certain areas of the BCLME have been found to be 
hypoxic and in extreme cases anoxic at certain depths.12  Scientists studying the 
region have also found evidence to suggest that the BCLME is an indicator of 
global climate change.13   
 
Enormous anthropogenic pressures are exerted on the Benguela Current LME 
from fishing, diamond mining, and offshore oil and gas production.  Knowledge 
of the natural variability and anthropogenic pressures exerted on the Benguela 
Current LME is a fundamental component of the BCLME. To address the issues 
facing the Benguela Current LME, the three states have completed a 
transboundary diagnostic analysis (TDA), a scientific and technical assessment, 
through which the water-related environmental issues and problems of a region 
are identified and quantified, their causes analyzed and their impacts, both 
environmental and economic, assessed,14 and have devised a strategic action 
plan (SAP), a legally binding document containing actions for the 
implementation of LME-based management in the Benguela Current LME.15 
 

                                                                                                             
and M. Sardinh, Integrated Overview of Fisheries of the Benguela Current 
Region (Windhoek: UNDP,GEF, 1999).   
7 Hampton et al., Integrated Overview of Fisheries. 
8 Ibid. 
9 L.V. Shannon and M.J. O’Toole, Integrated Overview of the Oceanography 
and Environmental Variability of the Benguela Current Region (Windhoek: 
UNDP, GEF, 1999), 18. 
10 Ibid. 
11 Ibid., 10. 
12 Ibid. 
13 Ibid., 25. 
14 United Nations Development Program (UNDP), GEF, Transboundary 
Diagnostic Analysis (TDA) (Windhoek: UNDP, GEF, 1999). In general the 
purpose of the TDA is to understand the root causes of transboundary problems. 
15 UNDP, GEF, Strategic Action Programme (SAP) Integrated Management, 
Sustainable Development and Protection of the Benguela Current Large Marine 
Ecosystem (Windhoek: UNDP, GEF, 1999). 



BCLME Institutional Structure 
 
The project seeks to establish new institutional structures to strengthen regional 
co-operation and build the capacity necessary to manage the shared resources of 
the Benguela Current LME.  A commission will be established to harmonize 
fishing, mining, and pollution control polices among the three states.  The 
commission will have a working secretariat and be supported by three activity 
centers, and five advisory groups.  The advisory groups will work with experts, 
institutions, industry and NGOs to provide expertise to the commission for 
decision-making.16  The activity centers shall support the advisory groups by 
providing technical support for their work and facilitate the collection of day-to-
day data.17  The activity centers and advisory groups are currently formalized 
and initiating data collection projects.  The commission’s function is to apply 
the data to regional policies, albeit in a consultatory manner.   It is also tasked 
with coordinating with: national and international non-governmental 
organizations (NGOs), financial institutions, aid agencies, regional 
governmental bodies and other states with interest in the Benguela Current 
LME.18  The exact mandate and membership of the commission has not yet been 
decided upon, but the SAP indicates that the commission will act as a forum for 
disseminating information to decision makers in each state. 
 

Conclusion 
 
The Benguela Current LME’s significance to the economic and social interests 
of Namibia, South Africa and Angola is undisputable.19  The institutional 
structure that has been created increases the scientific knowledge of the 
ecosystem and is able to disseminate that knowledge to interested parties, but 
currently lacks the capability of directly compelling behavioral change.  
Advisory groups comprised of the scientific community with representation 
from each state ensure that issues concerning each state will be addressed.  
Activity centers allow for scientific and socio-economic data collected to be 
disseminated to decision makers.  The commission, however, lacks a mandate to 
ensure compliance by regional stakeholders.  Initial success has been achieved 

                                                 
16 Ibid. II. 
17 Ibid. 
18 Ibid. 
19 Chris Tapscott, An Overview of the Socio-economics of some of the key 
maritime industries in the Benguela Current region (Windhoek: UNDP,GEF, 
1999).  Offshore oil production is the largest source of foreign capital for 
Angola.  Fisheries in that state provide over half of all animal protein.  
Namibia’s diamond mining represents over a quarter of the state’s GDP and near 
three quarters of foreign export earnings.  Fisheries accounts for over half of 
agricultural products exported.   Fisheries represents a small fraction of South 
Africa’s GDP, but diamond mining, a critical component of their economy has 
been expanding its operations offshore in the Benguela Current region. 



in establishing the project and soliciting funding from the GEF.  If the BCLME 
project is to further succeed, the commission needs to be mandated with joint 
management and authoritative powers that would ensure compliance.  This 
would demonstrate a determined political will of the three states towards 
sustainable, integrated management of the Benguela Current LME. 
 
Jesse Mechling 
Graduate Student 
Department of Marine Affairs 
University of Rhode Island 
Kingston, RI 02881 
jmec3831@postoffice.uri.edu 
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Coastal Erosion in Louisiana 
 

 Coastal erosion has become a major problem for many states, but it is a 
catastrophic one for Louisiana..  The state loses 25-35 square miles of “coastal 
wetlands” (the term include its barrier islands) each year, or 80% of all coastal 
wetland loss in the continental U.S. (COAST 2050, 1998).  Scientists from 
federal and state agencies recently reported that Louisiana lost approximately 
1,900 square miles of coastal land (an area the size of Delaware) from 1932-
2000, primarily coastal marshes.  Thus Louisiana has become “The American 
Atlantis” (No Time to Lose, 2000).  The state could lose another 700 square 
miles (roughly the size of the Washington, D.C.–Baltimore, MD metropolitan 
area) (Water Marks). These coastal marshes have given rise to a culture, people, 
celebrations and cuisine, and serve as nursery grounds for some of the country’s 
premiere recreational and commercial fisheries.  They provide wintering habitat 
for millions of waterfowl and migratory birds as well as home for several 
endangered and threatened species. 
 
Coastal Louisiana contains 10 national wildlife refuges and one 
national park encompassing more than 500 square miles (LCA, 2004).  The 
coastal marshes protect coastal and inland communities from damages resulting 
from storm surges.  Two of the country’s 15 largest ports and the Gulf 
Intracoastal Waterway are located in the coastal zone.  Oil and gas infrastructure 
that serves the nation is protected by these marshes.  Coastal Louisiana wetlands 
are termed "America's Wetland" because of their great environmental and 
societal value (USGS, 2003).  
 

The State-Federal Coastal Restoration Response 
      
The citizens of Louisiana, concerned with preserving their culture and way of 
life, have worked to do their part, passing state legislation to create coastal 
protection and restoration laws. The State has enacted coastal management 
legislation (LSA 49: 214.31 et seq.) in 1978; approved creation of a coastal 
restoration effort and an office of coastal activities in the Governor’s office in 
1989 (LSA 49: 213 et seq.); passed constitutional amendments for creation of a 



 

constitutionally protected coastal trust fund; and addressed legal issues created 
by coastal restoration projects. The 1989 Act also created the state Coastal 
Wetlands and Management Authority to plan coastal restoration projects and a 
restoration funding source.  Money available from the trust fund fluctuated from 
$15-$25 million per year, which was a beginning, but certainly not enough to 
carry out extensive restoration projects. 
 
In 1990 Congress passed the Comprehensive Wetlands Planning Protection Act 
(CWPPRA; referred to herein as the Breaux Act.  The Breaux Act has allocated 
about $50 million to Louisiana per year. The Breaux Act also required 
development of a comprehensive Louisiana coastal restoration plan.  Through 
the efforts of federal and state agencies, users groups and many citizens, 
Louisiana developed the Louisiana 2050 plan in 1998.  Restoring the state's 
coast will be one of the largest environmental projects ever undertaken in the 
United States, estimated to cost $14 billion in federal and state funding over the 
next 30 years.  State voters passed a constitutional amendment in 2003  to create 
a Coastal Restoration Fund, which would provide 25% match state-to-Breaux 
Act funding on  Louisiana 2050 projects..  Thestate is actively pursuing 
additional federal funding,for these projects,   spread over  the next 30-years   
Louisiana’s coastal wetlands serve the nation ,and the Louisiana 2050 program 
is Louisiana’s version of the Everglades Restoration Project.  Federal officials 
estimate that the cost of inaction will amount to more than $100 billion in 
infrastructure alone. 
 
The U.S. Army Corps of Engineers is currently preparing the Louisiana Coastal 
Area Louisiana Comprehensive Coastwise Ecosystem Restoration Study (LCA),  
which must be prepared before Congress considers funding the Louisiana 2050 
projects.  
 

Legal Issues Raised by Coastal Restoration 
 
In Louisiana, carrying out these large scale publicly-funded restoration projects 
has led to legal issues not contemplated by Louisiana Civil Code, which 
addresses loss of land from erosion and private reclamation rights, the 
ownership of accreted land resulting from large scale, publicly-funded projects, 
and compensation for relocation of oyster leases and damage  
 
The state has recently seen the result of lawsuits seeking compensation for 
damage to oyster leases due to a river diversion project, the Caernarvon 
Diversion, and is awaiting the Louisiana Supreme Court’s resolution of that 
matter.  The Court of Appeals confirmed a damage award of $700 million 
against the state, lowering slightly the District Court Award.  The state 
responded to this by compensating oystermen whose leases will be impacted by 
restoration projects and offering them new leases in a non-impacted area.  This 
has been done for the Coast 2050 diversion project at Davis Pond, upriver from 



 

Caernarvon.  While a newly adopted state constitutional amendment has adopted 
this practice for future, similar claims, other issues that will have to be addressed 
include the adverse effects of the freshening of coastal waters on businesses 
other than oyster farming, changes in flooding patterns as coastal geography is 
altered, and the need for flowage easements from river diversions.  This could 
potentially derail or greatly hinder implementation of coastal restoration efforts 
identified in Coast 2050. 
 
Perhaps the most important issue to arise if Coast 2050 is successful in replacing 
eroded land is the ownership and control of that created land and public access 
to it.  The state had experienced the vanguard of private claims to publicly 
restored land, in the 1990’s, when , a CWPPRA beach restoration project on 
privately owned Isle Dernieres land was delayed because the landowner refused 
to cooperate.  The basis for the landowner’s objection was that state and federal 
governments were preempting the landowner’s right to reclaim private lands lost 
to erosion.  There was no evidence that the owners of the Isle Dernieres property 
ever contemplated the technically challenging and expensive task of restoring 
the island with federal and state funds.  The motive was apparently mineral 
rights, and the dispute was settled when a constitutional amendment which 
allowed permanent severance of mineral rights from surface rights to facilitate 
coastal restoration efforts, was adopted. 
 
The amendment has not, however, settled landowner-restoration issues for at 
least two reasons.  In the Isle Dernieres case, the state and federal officials 
needed permission to use the privately owned island to successfully complete 
the project  In the case of large river diversions, there will be large areas of 
water bottom, once private land, which will accrete without any help from 
landowners.  Some of these landowners will undoubtedly attempt to claim this 
accretion to the former boundaries of their property under the preemption theory 
used by the landowners in the Isle Dernieres case.  While Louisiana Civil Code 
and other law address loss of land from erosion and private reclamation rights, 
disputes arising from large scale publicly funded restoration projects that impact 
private property will continue. 
 
Secondly, a compromise of mineral rights in exchange for relinquishing a 
private claim to the surface will not always be acceptable to a landowner.  The 
land may not hold any known mineral reserves or the landowner may wish to 
use the property for other purposes that require title to the surface. 
 
Certainly, a number of creative lawsuits will arise from the effects of coastal 
restoration efforts.  Other potential legal issues include: adverse effects of the 
freshening of coastal waters on businesses other than oyster farming, changes in 
flooding patterns as coastal geography is altered, and the need for flowage 
easements.  Louisiana courts have ruled favorably for private property rights in 
cases brought because of coastal restoration projects.  The state must begin 
examining the ramifications of legal claims and have viable alternative strategies.  



 

It is unlikely that federal or even state lawmakers will be willing to expend large 
numbers of taxpayer dollars on combating coastal erosion if they believe that the 
most substantial benefits will inure to private parties. Coastal Zone Management 
issues must be addressed.  Creative methods of working with coastal managers 
and landowners must be in place before impassable legal roadblocks arise.  
Limited use agreements or conservation easements are excellent ideas, but may 
require changes in Louisiana property law.  Reimbursement to the state for 
public reclamation of private land may also have to be considered. 
 
The anticipation of legal issues arising from coastal restoration efforts, and their 
planning and implementation is vital to a successful restoration effort. The 
authors hope that these examples will be helpful to other states contemplating 
coastal restoration projects. 
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Introduction 
 
Definitions are the means by which words are given meaning and people are 
able to communicate with mutual understanding.  This concept is the basis of 
language and conversation.  Definitions are especially important in management 
and policy settings, where they are oftentimes used to form laws and regulations.  
They are also needed in these settings to facilitate communication between 
managers, stakeholders, and the public (David, Lopez and Finch 2003; Elliot 
and McLusky 2002).  This need for definitional clarity extends to the realm of 
marine management, including the focal point of discussion here, marine 
protected areas (MPAs). 
 
The term ‘marine protected area’ has been around for more than twenty years 
(NOAA 2002), yet there is still disagreement in both the professional and the 
public marine communities over its exact definition (Agardy et al. 2003, Pearce 
2002).  The differences in opinion in regards to MPAs undoubtedly stem from 
the differences in values and interests between people.  It only makes sense that 
people define an MPA based on their unique interests and values; they want 
MPAs to include that which is important to them. 
 
This paper aims to answer two questions:  What are some of the existing 
definitions of MPAs? Must a definitional consensus be reached for MPAs to 
become viable management solutions?  The first part of the paper compares and 
contrasts differing definitions for MPAs.  The second section provides a 
discussion of consensus and the possible policy implications that might result 
from lack of consensus on the definition for a specific term.  Finally, 
recommendations are made for MPAs and future management. 
 

Methods 
 
A literature search was conducted to identify some of the definitions of MPAs 
that have been published.  In addition, emails were distributed to several 
members of the Rhode Island marine community, including professors, 
government officials, and members of non-governmental organizations (NGOs) 
asking for their definition of an MPA.  The compilation of various definitions of 
MPAs collected from the literature search and emails is not meant to be 
representative of every possible definition of MPA that might exist.  It is a small 
sample of some of the opinions that exist, collected in an attempt to make 
comparisons and demonstrate the range of definitions that are used. 



 
For ease of comparison, four main categories of MPA definitions were identified 
and each definition was grouped into the category that it fit into the best.  The 
categories were chosen by selecting the most common key terms and themes in 
each definition.  Four themes emerged from the twenty-eight definitions that 
were collected: conservation, law, use, and management tool.  Each MPA 
definition was grouped into one of these four categories based upon the wording 
and prominent theme in the definition.   
 

Comparison of MPA Definitions in each Category 
 
The majority of definitions collected in this study were grouped into the 
conservation category.  Some of the definitions in the conservation category are 
highly specific, stating conservation as the primary goal.  Jamieson and Levings 
(2001) say that “there are two general categories for MPAs: those that are 
primarily established to preserve habitats and ecosystems (parks, etc.) and those 
that are focused on the protection of individual species or species groups….”  
Other definitions in the conservation category, while still emphasizing 
protection, relate that an MPA may be implemented for several different reasons 
and therefore have different levels of protection.  For example, some authors 
stated that MPAs may be “set aside for management and conservation or… [for] 
some semblance of protection, whether legislated or not…” (White, Courtney 
and Salamanca 2002). 
 
This last definition in the conservation category leads into the law category.  
While the White, Courtney and Salamanca (2002) definition has a focus on 
conservation, it did make mention of legislation.  In their definition they say that 
an MPA can exist, whether a law exists for it or not.  To the contrary, every 
other MPA definition in this study that mentioned the law declared that laws 
and/or regulations are a necessary element that must be present for a protected 
area to be considered an MPA.  For example, Fransis, Nilsson and Waruinge 
(2002) say that, “MPAs are defined as coastal and sea areas enjoying some level 
of legal protection nationally or locally, and that are especially dedicated to the 
conservation, protection and maintenance of biodiversity, and associated cultural 
resources.”  The only difference between these definitions and those in the 
conservation category is that these describe both marine protection and the legal 
mechanisms used, while definitions in the conservation category only describe 
marine protection. 
 
While almost all of the definitions for MPAs thus far focus on conservation and 
the protection of the marine environment and its resources, the definitions in the 
third category offer the perspective that MPAs are established for human use.  
Carter (2003) takes an economic perspective by saying that, “MPAs are passive 
management strategies designed to allow time for an overexploited resource 
base to recover.”  In other words, the MPA exists to rehabilitate a marine 
economic resource.  Kelleher (1999) attempts to combine the conservation 



values of MPAs and the use values in his definition. He asserts that, 
“conservation means both conservation of biological diversity and conservation 
of biological productivity.  In other words, it includes providing the basis for 
ecologically sustainable.”   It is perspectives similar to this that comprise the 
definitions in the next category, MPAs as management tools. 
 
MPAs are recognized to serve many different interests, as is demonstrated by 
the various definitions afforded them.  But, while some define MPAs 
specifically based on their interests or values, others use the term broadly and 
point out that MPAs can serve a variety of functions.  It is a “catch all term 
including a range of protection from totally off limits to all forms of use (e.g. 
Leigh Marine Reserve, New Zealand) to restrictions of select users/multiple use 
(e.g. Great Barrier Reef Marine Park) to few restrictions (e.g. National Marine 
Sanctuaries in the United States)” (Boersma and Parrish 1999).  It is in this 
sense that the MPA is a tool that can be used to protect as much or as little of 
whatever feature or features of the marine environment that are desired.   
Although definitions like the US E.O. 13158 specifies that MPAs can have 
differing levels of protection, it is more specific in that it requires that an MPA 
have enabling legislation and that it must protect more than one species (NOAA 
2002).  The definitions in the management tool category allow MPAs a wide 
range of options for management, several different levels of protections, and the 
opportunity to define as few or as many goals as necessary.   
 

Does it Matter? 
 
Is the lack of consensus on a concise definition for an MPA impeding the 
progress of protecting marine environments and species?  Is consensus essential 
to success?  Even if there is not a consensus on what an MPA is, there does 
seem to be growing consensus that MPAs are vital components to marine 
management programs worldwide (Alder et al. 2002 and Brax 2002).  This 
being the case, MPAs are a subject that people everywhere near the coast seem 
to be discussing.  The use of consistent terminology would certainly aid in 
clarifying these discussions (Davis, Lopez and Finch 2003), but, once again, 
must a consensus form around what terminology to use?  
 
Consensus, although ideal in theory, is challenging to achieve in reality.  It 
requires ample amounts of time deliberating and weighing out all options.  It 
means that at some point, compromise is made and all parties are in agreement 
(Mansbridge 1980).  Total agreement on the definition of an MPA seems an 
impossible goal, just as it is for a number of other conservation science terms.  
After all, MPA is not the first term that has come up in science that has been 
disagreed upon as far as definition. 
 
As well as asking respondents in Rhode Island how they define an MPA, the 
survey also asked if they feel that a consensus on the definition of MPA is 
necessary.  The majority responded that they did not feel that consensus was 



necessary, or even possible.  Both a member of a local environmental 
organization and an employee of a state coastal management agency pointed out 
that no matter what definition is given, there will always be someone that 
disagrees with it.  In fact, the respondent from CRC even stated that that it is not 
a problem that different definitions exist for MPAs.  What is needed is not a 
precise definition for all MPAs, but perhaps an “umbrella” definition coupled 
with sub-categorization (i.e. the IUCN categories).  Use ‘MPA’ as a general 
term and use the sub-categories to be more exact.  Of course, then there is the 
problem on what to call the sub-categories and how to define them (Jamieson 
and Levings 2001).  In any case, consensus does not seem necessary in this 
situation for MPAs to work. 
 

Conclusions 
 
The semantic difficulties surrounding the term MPA are very much the same as 
many other terms in the conservation community, such as sustainable 
development, ecosystem management, estuary, and wilderness.  People seem 
fairly sure that these ideas are good, but they are not sure exactly what should be 
done, or how (Burroughs and Clark 1995).  MPAs, in particular, have gained 
increasing attention and support over the past several years for many reasons 
including the decline of fish stocks, the increased public understanding of the 
need for marine conservation, and the increased interest in marine tourism and 
recreation (Jamieson and Levings 2001). 
 
There will always be differing opinions on the best way to protect and manage 
the marine environment.  There will be those that feel as though making all 
MPAs “no-take reserves” is the only solution (Brax 2002), those who define 
MPAs as a broad umbrella term (Agardy et al. 2003), and those who feel that 
any level of MPA is an infringement on their rights (Pearce 2002).  Of these 
three extremes, it seems as though the middle ground is to define an MPA as a 
broad, general term, encompassing the many different interests and goals that 
any given MPA might entail (Agardy et al. 2003).  Although there are some that 
say that the implementation of MPAs has been hindered by a lack of consensus 
on how to define them, perhaps it is the lack of consensus on how to design each 
individual MPA that is the problem (Holland 2002).   
 
The real need seems to be for specific goals and objectives set for each 
individual MPA that is established (Agardy et al. 2003, and CRC respondent 
email).  Using MPAs as management tools and giving them a broad overall 
definition seems to be the best option.  This way, each MPA can be tailored to 
meet the specific goals and objectives found to be most important in each given 
location (Agardy et al. 2003).  When specific goals are made for each site, it is 
then easier to measure the progress and thus, success of the MPA (Alder 2002). 
  
 
 



References 
 

Agardy, T., et al. 2003. Dangerous Targets? Unresolved issues and ideological 
clashes around marine protected areas. Aquatic Conservation: Marine and 
Freshwater Ecosystems. 

Alder, J., et al. 2002. A Method for Evaluating Marine Protected Area 
Management. Coastal Management, 30:121-131.  

Boersma, P.D. and J.K. Parrish. 1999. Limiting abuse: marine protected areas, a 
limited solution. Ecological economics, 31:2:287-304. Accessed online 
11/03 Elsevier Science.  

Brax, J. 2002. Zoning the Oceans: Using the National Marine Sanctuaries Act 
and the Antiquities Act to Establish Marine Protection Areas and Marine 
Reserves in America. Ecology Law Quarterly, 29:71-129. 

Burroughs, R.H. and Clark, T.W. 1995. Ecosystem Management: A Comparison 
of Greater Yellowstone and Georges Bank. Environmental management, 
19:5:649-663.  

Carter, D.W. 2003. Protected areas in marine resource management: another 
look at the economics and research issues. Ocean & Coastal Management, 
46:439-456. 

Davis, B., J. Lopez, and A. Finch. 2003. State Policies and Programs Related to 
Marine Managed Areas: Issues and Recommendations for a National 
System. Coastal States Organization, Washington, D.C.   

Elliot, M. and D.S. McLusky. 2002. The Need for Definitions in Understanding 
Estuaries. Estuarine, Coastal and Shelf Science, 55:815-827.     

Federal Register. 2000. Presidential Documents. Executive Order 13158 of May 
26, 2000. Volume 65, No. 105. Washington, DC: U.S. Government Printing 
Office.  Accessed online 12/03. 

Francis, J., A. Nilsson and D. Waruinge. 2002. Marine Protected Areas in the 
Eastern Africa Region: How Successful Are They? Ambio 31:7-8:503-511. 

Holland, D.S. 2002. Integrating Marine Protected Areas into Models for Fishery 
Assessment and Management. Natural Resource Modeling, 15:3:369-385. 

Jamieson, G.S. and C.O. Levings. 2001. Marine protected areas in Canada—
implications for both conservation and fisheries management. Canada 
Journal of Fisheries and Aquatic Science, 58:138-156. 

Kelleher, G. ed. 1999. Guidelines for Marine Protected Areas. 
Mansbridge, J.J. 1980. Beyond Adversary Democracy. Basic Books, Inc. New 

York, NY, 398 pp. 
NOAA.2002. National MPA Center Website. Accessed 11/03. 
Pearce, J. 2002. The future of fisheries – marine protected areas – a new way 

forward or another management glitch? Marine Pollution Bulletin, 44:2:89-
91. 

White, A.T., C.A. Courtney and A. Salamanca. 2002. Experience with Marine 
Protected Area Planning and Management in the Philippines. Coastal 
Management, 30:1-26. 

 
 



Misty J. Hamilton 
Master’s Candidate, Department of Marine Affairs 
University of Rhode Island 
Washburn Hall 
Kingston, RI 02881 
Cell phone: (561)758-5349 
Email: grnappls98@yahoo.com 
 



STEWARDSHIP OF LONG ISLAND SOUND’S ECOLOGICAL AND 
RECREATIONAL RESOURCES 
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An Initiative to Identify, Protect and Enhance Special Places 
 Throughout Long Island Sound 

 
The goal of the Stewardship Initiative is to identify places with significant 
biological, scientific, or recreational value throughout the Sound and to develop 
a strategy to protect and enhance these special places.  The vision of the Long 
Island Sound Study’s Comprehensive Conservation and Management Plan 
(CCMP)—adopted by Connecticut, New York, and the US Environmental 
Protection Agency in 1994—was to create a system of sites of “outstanding or 
exemplary scientific, educational, or biological value to reflect regional 
differentiation and variety of ecosystems...”  The CCMP also called for 
increasing open space protection and public access to the Sound.  In response to 
these recommendations, the Long Island Sound Stewardship Initiative is 
working to develop options to protect these important resources. 
 

Support and Partners 
 
The Stewardship Initiative is a collaborative effort involving public and non-
profit organizations. Technical support is provided by the US Environmental 
Protection Agency, the US Fish and Wildlife Service Coastal Program, the 
Connecticut Department of Environmental Protection, the NY Department of 
Environmental Conservation, Audubon New York, Regional Plan Association, 
and Save the Sound, with support provided by the New Community Trust and 
the EPA Long Island Sound Study (LISS).   
 
Additional organizations currently participating in this effort include: 
Audubon CT, Trust for Public Land, Suffolk County Planning Department, NY 
State Parks Department, Westchester County Dept. of Parks and Recreation, NY 
State Department of State, North Fork Environmental Council, City of 
Stamford, New York City Parks Department, and the NY Sea Grant Program. 
 

Stewardship Challenges 
 
Long Island Sound is a highly productive estuary located in the most densely 
populated region in the United States.  It is a national treasure, rich in natural, 
commercial and recreational resources.  Many depend on the Sound for their 
livelihood and enjoyment, and in turn the Sound depends on our decisions and 
actions for its health and well-being. 
 



Centuries of intensive human use and development have diminished the 
abundance and diversity of the Sound’s natural habitat and restricted public 
access to its coastline.  Sustainability requires an economy and way of life that 
allows both people and nature to thrive. The Stewardship Initiative has identified 
four key challenges to the stewardship of Long Island Sound’s natural resources. 
 

• Protecting important habitat:  Long Island Sound supports an array of 
living resources, including many protected under the Endangered 
Species Act. Habitat loss due to coastal development jeopardizes 
species abundance and diversity and reduces opportunities for research 
and education.   

 
• Preserving open space: Open space is important for the water quality 

protection it provides, as well as recreational opportunities and wildlife 
habitat. Balancing open space preservation with economic development 
is a major goal of this initiative.   

 
• Increasing public access:  Over 10% of the US population lives within 

50 miles of the Sound, while less than 20% of the shoreline is 
accessible to the public.  This is inadequate to meet the public’s 
recreation need, which continues to increase as population increases. 

 
• Resolving Use Conflicts: The Stewardship Initiative strives to consider 

the full range of human uses, to reach a balance between conservation, 
recreation and commercial uses within the constraints of available 
resources.  

 
Steps for Addressing Stewardship Challenges 

 
To begin the process of identifying the special places throughout the Sound, a 
comprehensive analysis is underway.  There are two categories of resources 
being studied: 1) recreation and open space; and 2) ecological/scientific. 
 
The recreation/open space areas analysis led by the Regional Plan Association 
combines input from resource managers and the public with available 
information regarding existing recreational facilities and parks.  Approximately 
30 criteria and attributes were mapped in the following four categories:  
 

• Public access to the water: Areas that provide access to waters that 
support swimming, boating, fishing or hunting facilities or those with a 
high potential to support such uses;  

 
• Recreational and conservation need: Areas with high population 

density, limited existing parkland or public access, high rates of 
population growth, or populations with special needs, such as the 
elderly; 



• Water resource protection: Includes landscape features such as 
wetlands, riparian zones, or important groundwater recharge areas; and 

 
• Open space, cultural and recreational resources: Existing parks, 

conservation areas, and greenways, large contiguous tracts of 
unprotected forests, wetlands or beaches, and important farmlands, 
historic or cultural sites. 

 
Natural resource managers and planners were consulted for help in identifying 
important recreation and open space areas throughout Long Island Sound.  The 
sites they identified, as well as areas that were already identified by existing 
plans and programs, such as the NY State Conservation Plan and the CT Fishing 
Access Plan, are illustrated in a series of resource maps. 
 
The US Fish and Wildlife Service Coastal Program, in cooperation with NY and 
CT resource experts, is leading an effort to inventory sites of significant 
ecological or scientific resources throughout Long Island Sound, to include:  
 

• Exemplary Sites: representing natural habitats or ecosystems that are 
typical to the region and are not in a degraded state;  

 
• Outstanding Sites:  containing examples of unique or rare habitats or 

ecosystems;  
 

• Rare Species Habitat Sites: supporting an assemblage or Federal or 
State listed threatened or endangered species or areas that support an 
unusually high concentration of a single threatened or endangered 
species; and  

 
• Research/Educational Sites: offering opportunities for research and 

education on Long Island Sound. 
 
In both the open space/recreation and the ecological inventories, data layers 
were combined using Geographic Information Systems (GIS) to highlight areas 
of critical importance for comprehensive planning efforts.   
 
Underwater resources represent an additional challenge for the Stewardship 
Initiative, and less data is currently available on these areas as compared to 
coastal areas. Underwater areas are already in the public trust; managed by the 
states of NY and CT in cooperation with federal authorities for the benefit of all 
citizens.   There are currently clearly established public uses of the Sound, in 
addition to recreational and environmental considerations, which must be 
included in any stewardship analysis.    
 
Initial efforts led by the US Fish and Wildlife Service Coastal Program are 
focused on mapping the Sound’s physical and benthic (bottom) characteristics, 



including features such as surf clam areas, mud flats, coastal bays, sand shoals, 
and sediment texture.  These preliminary maps show depth and bottom 
topography as well as sediment types and movement.  Seafloor mapping is 
useful for describing the condition and characteristics of the bottom, and this 
information supports efforts to describe and evaluate habitat types and locations 
of importance to fish, shellfish, and other marine life, used elsewhere to inform 
resource management decisions. 
 

Options for Improving Stewardship of Long Island Sound’s Coastal 
Resources 

 
The Stewardship Work Group has developed three potential options to use the 
information that has been collected for coordinating the stewardship of Long 
Island Sound’s coastal resources.  These options are designed as starting points 
for public input, gathered in a series of meetings held around the region during 
February and March.  The goal of these meetings was to move from these broad 
concepts to a workable strategy based on public input.  The three options are: 
 

• Use data to enhance existing programs:  The data collected would be 
used to focus efforts on identified priorities for existing programs.  
Working through current local, state, federal and non-profit programs, 
conservation, management, and land acquisition efforts would be 
targeted at these special places highlighted by the inventory. 
 
This option would be similar to the LISS habitat restoration initiative.  
In 1996, the LISS solicited input from agency staff, municipal 
governments, scientists, citizens’ groups, and the general public 
regarding degraded areas in need of restoration.  This effort led to the 
identification of over 400 sites, which were used to create a list of high 
priority restoration sites for the LIS Habitat Restoration Initiative. 

 
• Establish a formal network of sites within a Long Island Sound 

Stewardship System:  This option would link the special places 
identified through the resource inventory into a Long Island Sound 
Stewardship System. This new system would be developed using a 
coordinated, voluntary approach involving resource managers, 
environmental organizations, and local, state and federal governments.  
Formally linking these important areas to form a network would raise 
awareness of their value and focus attention on threats and 
opportunities.  The Stewardship System would provide a framework to 
promote funding for preservation and the sharing of technical 
assistance. Sites would be recognized for their ecological, scientific, 
open space, and/or recreational value, while use and access decisions 
would remain in the hands of resource managers. 

 



Currently, responsibility for identifying priorities for resource 
protection and recreational needs rests with various public agencies and 
private nonprofit organizations.  Each entity has its own mission, 
priorities, and procedures.  The establishment of a Long Island Sound 
Stewardship System would help coordinate these complementary 
efforts, thus improving the effectiveness of existing programs. 

 
• Create a new program through legislative action:  A new program 

would be established by Congress or bi-state legislation, focusing on 
the protection and enhancement of the ecological and recreational 
resources of the Sound.  For Long Island Sound, a program could be 
created by Congress or through bi-state legislation. 

 
An existing initiative similar to this option is the Hudson River Valley 
Greenways program sponsored by NY State.  This program was created 
to develop a regional strategy for preserving scenic, natural, historic, 
cultural and recreational resources while encouraging compatible 
economic development.  Communities that voluntarily participate in 
this program receive technical assistance and funding for parkland 
acquisition and management, trail creation, and local land use planning 
projects. 

 
Next Steps 

 
The completion of the resource inventory will identify the special places 
throughout Long Island Sound with significant ecological, scientific or public 
use values, and evaluate threats and opportunities for these special places.  
Following a series of public meetings, options for improving coastal resource 
stewardship will be evaluated and public comments will be summarized in a 
report, to guide the development of a stewardship strategy.  Work will continue 
on benthic mapping, and focus groups will be convened to solicit public opinion 
on the management of underwater areas. 
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STRUCTURAL SHORELINE PROTECTION: PRIVATE PROPERTY 
VS. PUBLIC RESOURCES 

 
Janet Freedman, RI Coastal Resources Management Council 

Carloynn Box, University of Rhode Island 
 
 

Introduction 
 

Greenwich Bay is a sub-embayment of the Narragansett Bay estuary, measuring 
about five square miles in aerial extent.  The Greenwich Bay watershed drains 
approximately 26 square miles within portions of the city of Warwick and the 
towns of East Greenwich and West Warwick (Kennedy and Lee, 2003).  The 
land surrounding Greenwich Bay is predominately glacial delta plain, consisting 
of unconsolidated sand and gravel, with some till mantle and ice marginal 
deposits (Boothroyd and McCandless, 2003).  The tide range in Greenwich Bay 
is about four feet.  The long term sea level trends show an average rise between 
1.88 mm/yr at the Providence tide gage located 10 miles north of Greenwich 
Bay to 2.57 mm/yr at the Newport tide gage located about 15 miles to the south 
at the mouth of Narragansett Bay (www.oceanservice.noaa.gov).  Average wave 
heights in Greenwich Bay are less than one foot.  However, storm waves are 
significant.  In addition, Greenwich Bay is subject to storm surge flooding 
during severe storms, particularly hurricanes.   
 
The Greenwich Bay shoreline is characterized by coastal bluffs that range from 
fairly low (10-20 feet NGVD) on the north and south shores of the bay as well 
as in Buttonwoods, Brushneck and Warwick Coves, to steeply sloping (>50 feet 
NGVD) on the western shoreline of the bay and in Greenwich and Apponaug 
Coves.  A 1985 study of shoreline change rates (Dien, 1981) indicate that the 
north and south shores are eroding more rapidly than the eastern and western 
shores.  During natural coastal processes, coastal bluffs erode and supply sand to 
the beaches and spits.  However, natural coastal processes are not necessarily 
viewed as beneficial by waterfront property owners.  Shoreline protection 
structures—some well maintained, some in various states of disrepair—line 
more than half of the Greenwich Bay shoreline.  Much of the potential beach 
sediment is sequestered behind these structures.  This in itself leads to the 
narrowing or disappearance of the beaches.  The loss of sediment supply 
coupled with erosion and sea level rise leaves much of the shoreline off-limits to 
the public.  
 

Methods 
 

A reconnaissance survey was initiated to determine the extent and condition of 
the shoreline protection structures along the Greenwich Bay shoreline.  
Structures were classified as revetments, bulkheads, seawalls, groins, 
breakwaters, jetties, and other.  For definitions of shoreline protection structures 



see Section 300.7 of the Coastal Resources Management Program 
(www.crmc.ri.gov/pubs/programs/redbook.pdf).  Structures were also listed as 
functioning or non-functioning.  Structures in disrepair would still be considered 
functioning if they were fairly intact and continued to control erosion.  Many 
structures were undercut at the toe or cracked but still standing.  Non-
functioning structures no longer performed as designed and were more than 50% 
destroyed.  Structures were coded in the field on 1997 digital orthophoto 
hardcopies then later converted into an Arcview shape file.  Shape files were 
also created for Coastal Resources Management Council (CRMC) permitted 
shoreline protection structures. 
 
A set of 1939 aerial photographs of Greenwich Bay were downloaded from the 
RI Geographic Information Systems (RIGIS) website (www.edc.uri.edu) and 
registered using Geographic Transformer software to examine shoreline 
changes.  The 1939 high water line was heads up delineated on the photos and 
overlaid on the 1997 digital orthophotos to compare shoreline change rates with 
Dien (1981).  Comparison of beach widths was not done using the 1939 aerial 
photographs because they were taken within a year of the 1938 hurricane, the 
storm of record for Rhode Island.  Extensive overwash deposits were evident on 
the photos.  Future study will include comparison of beach width with other 
historic aerial photographs (i.e. 1951) to determine the impact of shoreline 
protection structures on sediment supply.  Erosion rates and sea level rise rates 
will be used to model future beach loss. 
 

Results and Management Implications 
 

More than half of the Greenwich Bay shoreline is armored with some type of 
shoreline protection structure.  Most stretches of privately owned shoreline are 
inaccessible despite the many rights-of-way to the water.  Almost all private 
property has existing shoreline protection structures.  Most of the shoreline 
protection structures are functioning, but in disrepair.  Most of these structures 
predate the Coastal Resources Management Program.  Only 136 CRMC permits 
for new structures and for maintenance of existing structures were granted for 
shoreline protection structures in Warwick since 1972.  
 
The unarmored sections of shoreline are found predominately on public lands 
(state and local parks and beaches) and on small barrier spits that enclose 
estuarine wetland areas or at the mouths of the coves.  These areas are currently 
protected from development by CRMC regulation.  The CRMP prohibits new 
structural shoreline protection structures on all barriers and in Type 1 waters.  
As long as property owners maintain their shoreline protection structures, access 
to the shoreline will be limited.  It is vital that CRMC regulations regarding 
shoreline protection structures and water type designations remain intact to 
protect the few beaches left along the Greenwich Bay shore.  
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EVALUATING THE CAPE WIND PARTICIPATORY PROCESS: 
CONFLICT AND CONFUSION? 

 
Kimberly Amaral, University of Rhode Island 

 
 

Abstract 
 
Cape Wind Associates, a renewable energy developer, has applied for a permit 
with the U. S. Army Corps of Engineers to construct 130 wind turbines on a 24-
mile-square area of Nantucket Sound called Horseshoe Shoal.  In December 
2001, the Corps determined that an Environmental Impact Statement was 
required for the wind farm project.  Public comments relating to this project 
were reviewed and evaluated for the success of the participatory process.  
Evaluation criteria were deduced from recent Coastal Zone Management 
Proceedings on public participation as it relates to coastal and marine resource 
management (Morin, 2003).  Areas of concern reflected in a review of public 
comments include the influence of participants, and the exchange of best 
available information.  Specific examples include the conflicting information 
provided on economic savings and the appearance of the turbines, as well as a 
perceived conflict of interest by stakeholders in a selection process under the 
Massachusetts Technology Collaborative.  Future steps may include introducing 
economic, environmental, and aesthetic working groups into the current process.  
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MANAGING PUBLIC BEACH ACCESS: 

AN ANALYSIS OF BEACH USERS IN WRIGHTSVILLE BEACH, 
NORTH CAROLINA 
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Chris Dumas, University of North Carolina at Wilmington 
 
 
Local officials in barrier beach communities confront a range of management 
challenges associated with providing services and public access facilities that 
serve seasonal populations and large numbers of daily visitors that utilize public 
beaches.  Wrightsville Beach, North Carolina, exemplifies many of these 
challenges.  Its location and proximity to Interstate 40 make it one of the most 
heavily used beaches in southeastern North Carolina.  Its numerous public 
access points, public parking lots, lifeguards, restrooms, and other amenities also 
make it a popular destination for beachgoers.  The year round population of 
approximately 2,600 can swell to well over 10,000, with peak day population 
estimates of up to 35,000.  Thus, local officials are faced with the challenge of 
providing and funding a variety of services to service this population.   
 
This paper examines these management challenges using data from a survey of 
beachgoers in Wrightsville Beach, North Carolina.  The research design utilized 
a random sampling design to survey the population of beachgoers along the 
town’s four miles of beach during a typical weekday and weekend day in the 
summer of 2003.  Beachgoers were asked a series of questions designed to 
analyze travel and spending behavior, perceptions of town services, willingness 
to pay, and contingent behavior.  This paper describes the results of the survey 
and the implications for local officials.  The paper then explores management 
implications for local officials in similar barrier beach communities. 
 
Mark T. Imperial, Ph.D. 
Master of Public Administration Program 
Department of Political Science 
University of North Carolina at Wilmington 
601 S. College Rd. 
Wilmington, NC 28403-5607 
(910) 962 - 7928     Fax (910) 962 - 3286 
imperialm@uncw.edu  
Chris Dumas, Ph.D. 
Department of Economics and Finance 
University of North Carolina at Wilmington 
601 S. College Rd. 
Wilmington, NC 28403-5945 
(910) 962 – 4026     Fax (910) 962 – 7464 
dumasc@uncw.edu 



OCEAN ZONING FOR THE GULF OF MAINE 
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Abstract 
 

Ocean managers worldwide are investigating new methods for equitably 
allocating the use of limited marine resources while protecting the integrity of 
the ocean ecosystem. Ocean zoning is one method which, like its land-based 
counterpart, attempts to reduce user conflicts by separating incompatible 
activities and allocating or distributing uses based on a determination of an 
area’s suitability for those uses. 
 
The challenges of establishing an ocean zoning system are scientific and 
technical as well as political and social. The effectiveness of ocean zoning as a 
management tool is dependent on an understanding of the natural resources, the 
complex biological relationships within an ecosystem, and the requirements of 
economic users. Fundamental to such a management system is the ability to 
establish zone boundaries. New technologies and approaches are instrumental in 
providing the data to do this and the means to share it with affected parties. 
 
The paper presents an overview of how the concept of zoning is applied in the 
marine context and provides a range of examples of spatially explicit ocean use 
management systems from around the world. The paper describes challenges 
and opportunities, new technologies and tools, and issues associated with 
emerging uses such as offshore wind farms and aquaculture development - all in 
the context of current initiatives by the United States and Canada to develop 
new, comprehensive ocean polices. The paper was prepared for the Gulf of 
Maine Council on the Marine Environment to assist with the Council’s 
consideration of how ocean zoning might contribute to its marine sustainability 
goals. 
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Introduction 
 

The northern Channel Islands are situated offshore from Santa Barbara and 
Ventura, California. The islands are part of a unique transitional marine 
ecosystem known as the Southern California Bight (SCB) which is one of the 
world’s top biodiversity hotspots (McGinnis 2000; NOAA 2003). Due to the 
unique ecological and cultural characteristics of the area, the waters surrounding 
the northern Channel Islands from mean high tide to six nautical miles offshore 
were designated a National Marine Sanctuary in 1980. In April 2003, twelve 
Marine Protected Areas (MPAs) were established in the state jurisdictional 
waters (0-3 nautical miles) surrounding the northern Channel Islands. Ten of the 
MPAs are designated as no-take marine reserves. Recreational non-consumptive 
(RNC) activities such as SCUBA diving, snorkeling, kayaking, sailing, wildlife 
viewing, and photography are permitted within all of these MPAs (CDFG 2003).  
 
Currently, there is a paucity of socioeconomic data for MPAs (Leeworthy and 
Wiley 2002). In order to assess the full economic impact of the MPAs, analyses 
must include both the consumptive and non-consumptive effects of MPAs and 
must monitor changes in these effects over time. Existing economic data 
pertains primarily to the economic costs resulting from establishment of the 
MPAs (Leeworthy and Wiley 2002). However, potential benefits associated 
with non-consumptive activities have been largely overlooked. It is predicted 
that recreational demand may increase due to an actual and/or perceived change 
in the quality of the recreation available, or due to decreased conflict with 
consumptive users (Murray, Ambrose et al. 1999; Leeworthy and Wiley 2002). 
 

Research Approach 
 

The purpose of this study was to design a monitoring protocol that could be used 
for ongoing monitoring to determine an economic value of RNC activities in the 
CINMS and the northern Channel Islands MPAs, and to measure change in this 
economic value over time. Charter vessels are a platform for a majority of RNC 
activities; therefore, we focused our study on developing the methodology to 
quantify the value of charter vessels based on RNC activities. During the course 
of this study, we developed the necessary data-gathering tools, methodology, 



and analytical models to determine the economic value of the CINMS and 
MPAs. We conducted a comprehensive pretest, analyzed the results, and made 
adjustments to our tools, methods, and analytical model based on our findings. 
We prepared a complete monitoring protocol that we delivered to the CINMS 
for their future use, including step-by-step instructions for collecting and 
analyzing new data. 
 

Methods 
 
In quantifying the recreational non-consumptive (RNC) value of the MPAs, we 
needed to use a technique that could translate the non-market benefits of 
recreation into a market price. The Travel Cost Method (TCM) is the most 
commonly used economic technique for valuing the use of natural recreational 
resources (Mendelsohn and Markstrom 1988; Forster 1989; Kolstad 2000). To 
determine the costs incurred in traveling to the site, we relied on survey 
responses that revealed the distance traveled, on-site costs and opportunity costs 
(of time) for each individual. We were then able to derive a demand curve for 
visitation and calculate the subsequent consumer surplus, or value attributed to 
the site. 
 
A major aim of our study was to find a way to separate the RNC value of the 
MPAs from the RNC value of the CINMS as a whole (the CINMS including 
MPAs). Other economic studies such as Taylor and Buckenham (2003), have 
noted that differentiating between two adjacent protected areas can be a 
challenge. Since the MPAs are situated within the CINMS, we developed a 
method to determine if the economic value was attributable to the CINMS as a 
whole or if the visitor came specifically because of the MPAs. Our method 
results in a conservative estimate for the value of the MPAs, since some visitors 
who may have been interested in and valued recreating inside the MPAs, but did 
not consider that to be the primary purpose of their trip, were not included in 
calculating the value of MPAs. We also derived a total value for the CINMS as a 
whole, which represents an upper bound to the potential value of the MPAs. 
 
In order to run a Travel Cost analysis, we developed two survey tools for the 
CINMS and the MPAs: a charter vessel operator questionnaire and a charter 
vessel passenger survey. These tools were modeled after a study by Dr. Charlie 
Kolstad of the University of California Santa Barbara and a Florida Keys 
National Marine Sanctuary socioeconomic monitoring effort conducted in the 
mid-1990s (Leeworthy and Wiley 1997a; Leeworthy and Wiley 1997b; 
Leeworthy and Wiley 2002). In the fall of 2003, we conducted a pretest of our 
surveys. All charter vessel operators that conduct RNC trips in the CINMS were 
invited to participate in the study. From the participants, we collected data on 
the seasonal variation of the number of trips, passengers, and types of RNC 
activities in the CINMS. In October and November 2003, we sampled charter 
vessel passengers at the three primary harbors servicing the CINMS: Ventura, 



Santa Barbara, and Channel Islands Harbors. Passengers were asked to complete 
a survey on the docks prior to boarding the vessel.  
 

Results 
 

The results of our survey pretests were primarily used for testing our travel cost 
model, and for making changes to and recommendations for the monitoring 
protocol. We also developed new surveys and sampling methods that would 
improve the quality and quantity of responses without substantially increasing 
surveyor effort. 
 
Additionally, the results of the operator questionnaire allowed us to determine a 
lower-bound estimate of the total annual visitation to the CINMS. We used this 
estimate to scale up our observed visitation during the pretest survey period to 
predict annual visitation. We used our passenger survey pretest results to run 
summary statistics on the demographics as well as the knowledge and 
perceptions of the visitors surveyed during the pretest period. We found that 
roughly 40% of the RNC users of the CINMS did not know of the existence of 
the MPAs, nor of the level of protection provided by the MPAs.  
 

Discussion and Recommendations 
 
Several studies agree that socioeconomic monitoring is an essential part of 
managing a new MPA (Agardy 2000; Pomeroy, Parks et al. 2002; Taylor and 
Buckenham 2003). We predict that the percent of visitors to the CINMS 
choosing to recreate in the area specifically because of the MPAs may increase 
over time. This increased preference for recreation in the MPAs may be due to 
one of two possible scenarios. First, ecological conditions including size and 
abundance of marine organisms inside the MPAs may increase over time with 
the establishment of MPAs (Halpern 2003; PISCO 2002). As a result, demand 
for RNC activities inside MPAs may also increase over time (Murray, Ambrose 
et al. 1999; Leeworthy and Wiley 2002). Second, visitors to MPAs may believe 
that the ecological quality of the sites has increased because of the special 
conservation status of those areas. This perception of increased quality may not 
reflect actual ecological conditions documented by scientific studies. 
Nevertheless, RNC users may choose to visit MPAs based on their perception of 
the ecological quality. 
 
In order to detect a change in economic value over time, we recommend that this 
monitoring protocol be used in an ongoing monitoring program. We recommend 
that the governmental agencies in charge of managing the northern Channel 
Islands MPAs use this protocol in their MPAs monitoring efforts to capture the 
value of the MPAs with respect to RNC use. Ideally, this protocol would be 
conducted in conjunction with a more comprehensive monitoring program 
including all aspects of biological and socioeconomic monitoring as identified at 
the Marine Protected Areas Monitoring Workshop (NOAA 2003).  



 
Additionally, we recommend that the managing agencies increase education and 
outreach efforts. The level of awareness of the existence of, and protection 
offered by the MPAs might have a significant impact on the public’s attitude 
about the MPAs. According to Davis et al. (1995), the existence of MPAs alone 
can increase visitor satisfaction. An increase in recreational non-consumptive 
(RNC) visitors could add to the economic value of the MPAs as well as benefit 
the local charter operators.  
 

Conclusion 
 
Ongoing monitoring of MPAs is essential to understanding the socioeconomic 
impacts of MPAs, especially when evaluating the costs and benefits of such a 
management approach. Recreational non-consumptive (RNC) users and 
operators have the potential to benefit from the establishment of the MPAs due 
to increased demand for recreation in MPAs. Understanding the effects of the 
MPAs may help managing agencies in guiding their management efforts and 
making decisions for budget allocation. Moreover, understanding the full range 
of short- and long-term socioeconomic impacts of the northern Channel Island 
MPAs could help policy makers determine whether MPA networks are an 
effective management tool to be potentially used worldwide to help restore 
fisheries, as well as protect marine resources and ecosystems.  
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Background 
 
This paper describes the interaction between the ecology of the coastal 
landscape of South Carolina and the cultural use of its resources.  The links 
among ecology, socio-economics, and culture are examined through two local 
communities – Gullah basketmakers and users of Cape Romain National 
Wildlife Refuge (CRNWR).  The communities in and around CRNWR are 
connected to this landscape through subsistence, commercial, and recreational 
activities.  Historically, this coastal landscape has provided a means by which 
basketmaking, fishing, and shrimping have thrived. The cultural identities of 
local communities, as well as the socio-economic realities of this area are tied to 
the ecology of the coastal landscape.  However, the nature of these activities is 
changing as the landscape changes and coastal development progresses.  This 
paper provides an overview of how these coastal lands function ecologically and 
culturally.  Results of stakeholder interviews related to issues facing the region 
are presented.  In addition, landscape metrics are presented that describe a 
specific ecological-cultural relationship – that of the Gullah basketmaking 
families and sweetgrass that grows on the sea islands from which the baskets are 
made. 
 

The Coastal South Carolina Landscape 
 
The Charleston peninsula, surrounded by the Ashley and Cooper Rivers, along 
with the barrier and sea islands are dominant features of the coastal plain of 
South Carolina. The area of interest for this study is northeast of Charleston 
around CRNWR. This region retains strong ties to the land in its agrarian, 
forestry, and fishing traditions.  Coastal South Carolina is marked by remnants 
of the plantation past.  Slaves brought from the West Coast of Africa developed 
the rice culture and built a landscape of dikes and rice fields.  The agricultural 
history of coastal South Carolina is characterized by changing land uses and 
changing land ownership.  The plantation economies of rice, indigo, and cotton 
were dependent on the labor of thousands of slaves. After the civil war, these 
large landholdings were reduced to smaller farms.  Some were owned or 
operated by former slaves and others bought by northerners for waterfowl 
hunting reserves.  In the 1960’s, tourism-based development began in earnest 
and resulted in the building of hotels, beachfront homes, golf courses, gated 
communities, and large residential developments.  In spite of, or perhaps fueled 
by, this development along with a strong hunting and fishing tradition, extensive 
natural areas have been set aside for protection through conservation easements.  
In short, this area is unique in its geography and cultural identity.  
 



The landscape of South Carolina has been reconfigured through the damming of 
major rivers and massive earth moving efforts during construction of plantation 
rice fields.  The coastal barrier islands continue to be shaped by sedimentation, 
storms, and erosion from wave and wind action.  The dune systems are habitat 
for sweetgrass (Muhlenbergia filipes), which grows in bands behind the dunes, 
and on the back side of the islands (Ohlandt 1988).  The salt marshes have 
historically been important areas for fish, oysters, shrimp, and clams. Together 
the barrier islands, coastal salt marshes, intertidal creeks, maritime forests, and 
uplands create a dynamic environment influenced by both the land and the sea. 
 
The communities that have evolved from this landscape are intimately 
connected to it.  Two communities that have undergone changes in response to 
the changing socio-economic and natural landscape are the basketmakers of the 
Gullah community and the fishing community around the Refuge.  The Gullah 
are often associated with the sweetgrass baskets that they sew.  Sweetgrass 
baskets are coiled baskets with strong ties to African folk art.  This craft was 
brought to South Carolina with the slaves.  African basketry was essential to the 
production of rice. Basketmaking evolved from the production of a utilitarian 
object on the rice plantations to a very marketable and highly prized work of art. 
It is symbolic of the Charleston area and the cultural identity of the Gullah.  
Today, the baskets are sold in markets, along a major highway in Charleston 
County, displayed in art galleries and museums, and advertised on the Internet. 
The viability of this craft is dependent on the availability of sweetgrass which 
grows on the barrier islands in threatened habitats.   
 
Likewise, the fishing community has a long history here.  At one time, the 
majority of the fishermen in the area were the slaves who were skilled in 
navigating the complex network of intertidal waterways.  They often worked as 
boatmen on the primary transportation route of the time.  Since then, the fishing 
industry has evolved along the coast in response to changing resources, 
technology, and markets. 
 

The Changing Landscape and Stakeholder Sentiment 
 
Like many coastal areas, this region has experienced very rapid development.  In 
1973, the urban area around Charleston included just the Charleston peninsula 
and some first ring neighborhoods, with bedroom communities and recreational 
areas on neighboring islands extending north and south. Currently, the urban 
area spreads inland, along major highways, and onto the coastal islands. The 
projected growth in urban area includes additional development on the sea 
islands, inland areas, and the area around CRNWR (Allen and Lu 2003).  Our 
work in and around the Refuge was precipitated by concern of rapid 
development bordering this sensitive environment.  In particular, we are 
interested in how these socio-economic trends and land use changes might 
impinge on the health of the Refuge and the quality of life for communities 
around the Refuge.  We began this study with an ecological profile to gather 
baseline information about the resources within the Refuge.  The study quickly 
expanded to include a cultural profile to see how communities around the 



Refuge valued and used the resources and how their lives were being changed 
by coastal development.  
 
A conceptual model of how ecology and culture are linked for this region was 
developed starting with four broad constructs: the natural system, economic 
forces, social aspects and institutions (Figure 1).  The natural system can be 
quantified using measurements and indicators such as water quality parameters, 
indicator species, biodiversity and productivity.  For this region, the economic 
picture has evolved from the traditional use of the natural resources and is 
influenced by geography. The social component is defined by quantitative 
attributes of population and community, as well as the traditions and values held 
by society.  Institutions such as churches, government and municipal structures, 
and interest organizations are both a driving force and an avenue for expressing 
and dealing with the social and economic needs of the community.   
 
Fig. 1. Conceptual model of interaction between people and place at CRNWR 

 
 
 
Some of the communities in the study area include McClellanville, which is a 
traditional fishing community, as well as new residential development scattered 
throughout the region (see map below).  The communities comprising the center 
of the basket making industry (Derby 1980) lie between Awendaw and 
Charleston.  Highway 17 traverses the area northeast to southwest. To gain a 
perspective on how people in the area view and use the natural resources in the 
region, we conducted one-on-one discussions with fishermen, retirees, business 
leaders, conservation groups, planners, town council members, and property 
owners.  We used these discussions to help identify the challenges and attitudes 
associated with the rapid development around the Refuge.   
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Over the course of approximately four months, 22 individuals were interviewed 
in order to determine their perceptions of the importance of CRNWR in their 
communities.  We used content analysis to identify major issues that emerged 
from the interviews and tabulated them by frequency.  In general, participants 
indicated that:  1. CRNWR is valued for its role as a provider of renewable 
resources, its recreational and aesthetic attributes, and its contribution to the 
range of conservation easements and other buffers that protect the coast from 
urban sprawl; 2. the Refuge is viewed as the center of a charming and beautiful 
coastal area with a vivid history, where traditional economic and cultural ways 
of life are still practiced; and 3. development is seen as the greatest threat to the 
Refuge and quality of life and sustainability of communities in the study area.  
Specific issues of concern that were frequently described by those interviewed 
include: 
 

Issues of concern to stakeholders 
marine water quality decline of fish and shellfish stocks 
loss of traditional community impacts of commercial, recreational fishing 
compatible economic dev. human disturbance in the Refuge 
local community services groundwater quality/waste treatment 
Gov’t oversight and regulations out of state fishermen/buyers 
 

The Cultural Landscape of the Fishing Community 
 

The socio-economic changes taking place here are reflected in the cultural 
landscape of the fishing community centered in McClellanville.  In the late 
1800s and early 1900s, the oyster industry served a viable market as oysters 
were shipped to the northeast and elsewhere.  In the early 1900s, the shrimping 
industry became mechanized and profitable. Through time, both environmental 
and economic factors have shaped the cultural landscape of the fishing 
community. Ecological landscape functions such as spawning and nursery areas, 



refuge, and nutrient recycling support the resource that the fishing community is 
dependent upon.  At the same time, socio-economic factors impacting the 
fisheries community include: fuel costs, increasing capital expenses, closures of 
polluted grounds, foreign imports, over-harvest and associated restrictions, and 
conflicting interests.  One outcome of such pressures is the marginalization of 
African American fishermen in South Carolina and Georgia which Blount 
(2000) attributes to the availability of economic resources and reluctance to take 
on capitalization risks in a mechanized fishing industry.  And yet Blount notes 
that an artisanal fishery is still evident in the African American culture today 
and has less invasive environmental impacts.  The response to increased foreign 
imports of shrimp to U.S. markets is also evidence of the changing cultural 
landscape of the fishing community.  Where there was once a very independent, 
loosely connected network of fisherman, fishing associations now find it 
necessary to align themselves and respond politically in an effort to sustain the 
industry. As these stressors operate on the industry, the cultural landscape has to 
change, adjust, or cease to function.  
 

The Changing Cultural Landscape of the Basketmaking Community 
 
In examining the intricate relationship between culture and landscape, we 
identified a set of landscape metrics that can be used to describe changes in the 
basketmaking community over time.  The cultural landscape elements related to 
this community consist of the location and availability of sweetgrass, markets in 
which to sell the product, and the basketmaking community itself –the extended 
family involved in harvesting the grass and the making and selling of baskets. 
The spatial relationship between raw materials, artisans, and markets are 
important aspects related to the evolution of basketmaking through the years. As 
those things change, the cultural expression changes as well.  For instance, as 
sweetgrass becomes scarce, different items such as rush and longleaf pine 
needles are used more abundantly in the baskets.     
 
Patches of sweetgrass habitat can be examined as a landscape element that is 
culturally significant.  Landscape metrics that are relevant in terms of sweetgrass 
patches include: 1. Proximity - how far away is the resource from the 
basketmaking families or commercial middlemen that harvest it.  Recently, it 
has become necessary to travel to Georgia or Florida to pull sweetgrass 
(Hitchcock, personal communication).  2. Patch size - is there sufficient quantity 
to make harvesting the sweetgrass worthwhile. 3.  Tensile strength - a 
characteristic that determines the usefulness of the sweetgrass.  As sites are 
considered for cultivation, plants may adjust to other microclimates.  This may 
affect the strength or pliability of the grass, making it harder to work with or 
result in an inferior product. 4. Accessibility - probably the most important 
characteristic about sweetgrass patches affecting the basket making community 
is accessibility to the places where it grows.  The sea islands were once a major 
source of sweetgrass, but much of that is now inaccessible as private, gated 
communities and development increase.  These socio-economic changes 
affected the natural landscape and in turn result in a changing cultural landscape. 
 



A second landscape element relevant to the viability of this domestic-based 
industry is the network along which goods flow.  For instance, materials flow 
from the coastal islands where sweetgrass grows, to the domestic setting where 
they are produced, and then to points outside the basket making community.  As 
this network has changed, so has the basketmaking industry. Basket stands 
erected along Highway 17 have been an important mechanism for selling 
baskets. In the 1920s, tourists made Florida their destination and traffic 
increased on this highway.  In the 1930s the Cooper River bridge, which 
connected Charleston with the basketmaking communities across the river, was 
finished and stands were first set up along the roadside.  This gave basket sewers 
visibility and control over marketing their product (Hitchcock, personal 
communication).  The changes in the number and location of basket stands 
along this corridor are indicative of shifting economic conditions.  The number 
of basket stands in use along Highway 17 has declined over the last 40 years 
(based on Derby 1980), and the configuration and location has varied in 
response to heavy commercial development along the section of Highway 17 in 
Mt. Pleasant.  The changing socio-economic picture also includes increased 
wealth into the area, potential conflicts with retail growth, and increased 
recognition of the baskets as show pieces that have become synonymous with 
this place.  Where increased high-end development and wealth in the area have 
brought restricted access to the raw materials, they may also bring new 
marketing outlets as the artistic value of this craft is recognized. 
 
A third important cultural landscape element that is integral to the basketmaking 
industry is the connection with the land. Heirs properties are lands deeded to ex-
slaves and passed down through generations.  Over the decades, these properties 
grew as close-knit compounds that fostered integration and cooperation among 
the extended family involved in basketmaking.  Landownership, therefore, is 
vital to the sustainability of a cohesive community.  As a cultural landscape 
element, the community matrix can be characterized by changing demographics, 
the ability to own and retain land, and susceptibility to fragmentation. The tasks 
of gathering sweetgrass, becoming expert in basketmaking, and marketing are 
tasks that are distributed among family and community members.  As regional 
demographics change toward upper middle class homes in this area, will this 
increase the vulnerability of basketmakers dependent on being part of an 
integrated community?  Anecdotal evidence suggests that some of the 
basketmakers are already being displaced as property values escalate. The 
relationship between community and land may be at risk as heirs properties 
become vulnerable in cases where land titles have not been properly transferred. 
Quantifying these identifiable connections between this community and the 
natural and socio-economic landscape can point us to important relationships 
that are critical in sustaining this way of life.  
 

Conclusion 
 
Both the fishing and the basketmaking communities continue to evolve, seeking 
alternative sources of sweetgrass and modifying their product in response to 
market forces.  By being willing to adapt, they have been able to retain their 



cultural integrity.  In conclusion, neither the Gullahs nor the fishing community 
belong in a museum as relics of the past, nor should they be romantic decorative 
artifacts for the hotels, exclusive communities, and resorts that border the coast. 
Each has a unique culture and heritage that has been forged through socio-
economic changes in the landscape.   The decision to engage their identity in the 
marketing of their cultural heritage should rest with the communities that call it 
their own.  In order for sustainability to be achieved, they must manage at least 
part of the pace and scale of the changes that will inevitably impact their 
communities and cultures. Coastal stewardship is the process of recognizing the 
links between landscape and culture in order to define and mitigate impacts 
affecting the sustainability of these communities. 
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