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Introduction

Attempting to synthesize a session such as this presents an inter
esting dilemma. On one hand, the role of "Science In the Designation
and Management of Sanctuaries and Other Aquatic Areas" 1s perceived as
a critical natural resource Issue. Entire conferences have addressed
this issue. In fact, The Coastal Society's sixth annual meeting 1n
1980 devoted three days to the role of science in decision making,
despite such preeminence, progress toward effective use of science in
management seems slow. Often very slow. Blame may be shouldered by the
normal pace of bureaucracy, budget limitations, political manuverlng,
shifting priorities, disjunct legislative mandates, or a number of other
factors. Each probably shares the blame. Whatever the cause, the net
result has contributed to dampened Information exchange and suboptlmal
utilization of science 1n management programs. How unfortunate that
this session fits so well Into the overall conference theme that we must
Improve coastal Information dissemination to assure program survival.
That note of pessimism assumes that scientific Inquiry Is Incomplete
until the findings are made available to appropriate users, e.g.,
published In the literature or distributed 1n agency documents.

In organizing this session, the conference convenors hoped to shed
new light on an old problem. I'm not sure we solved any national crises
but perhaps some eyes and ears were opened. Maybe some misconceptions
about the use of science were changed. Since the verdict has not
returned, 1 will try to synthesize what I heard from our five speakers.
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Problems

The basic problems facing natural resource scientists 1n the 1980s
are not new. That 1n itself 1s an Important yet somewhat deflating
fact. Why can't we seem to make headway against that ultimate caveat
of "insufficient data"? One reason is that greater understanding of a
natural system yields more unanswered questions in an endless spiral
toward the all-knowing. Phrased another way, scientific research 1s not
an end but rather an Intermediate step to wiser designation decisions
and better resource management. Another reason for slow progress Is
the budget game. You've undoubtedly heard that before. The truth 1s
that federal coastal and ocean research appropriations outside the
sphere of national defense has suffered in recent years. For example,
since the start of fiscal year 1982, the National Oceanic and Atmospheric
Administration (NOAA) ocean R8D budget has declined 45% while budgets at
Defense, the National Science Foundation, and NASA have each Increased 5
to 10%. Non-physical science research such as ecological and biological
work of the types needed to manage many coastal areas has been especially
hard hit.

That natural desire to address evolving research topics has
definitely been tempered by the budget cuts. Site managers have felt the
pinch. Upper level managers have been forced to shift emphases to accom
modate the depressed scientific arena. During the first few years of the
Reagan Administration, the Department of the Interior declared their
policy on national parkland to be one of Improving services at existing
sites instead of designating new parks. Without a public declaration,
NOAA seems to be following suit with Its national marine and estuarlne
sanctuary programs; few have been designated since the last days of the
Carter era. Those examples are the tip of a government-wide trend that
Is now affecting Industry and the public Interest.

The choice of Improved management over further designations offers
a special opportunity to natural resource scientists. Opportunities
are ripe for managers and scientists to reassess programs and build In
the latest In gadgetry to aid efficiency. However, because of budget
cuts, those Initiatives must be supported by Ingeneous funding scenarios.
Great thought must be given to the allocation of monies between research
topics and geographic areas of study.

Discussion

The points raised above were well-recognized by session speakers.
Mr. Chrlsthllf ("Designation and Management of National Estuarlne
Sanctuaries 1n the 1980s") and Ms. Curtis ("Science In the Management
of National Marine Sanctuaries") described how NOAA has embarked on a
special effort to plan its sanctuary designation schedules, establish
channels of communication between site managers and NOAA staff, and
develop management plans for each site. The latter represent NOAA's
entree Into developing scientific programs that link directly with
management needs. Each plan lists priority research projects and
explains how results will mesh with data gaps.

NOAA Is one of several federal agencies which has recently embarked
on a special effort to coordinate research and management between sites.
The trend 1s particularly evident 1n areas such as the Florida Keys
where several aquatic management areas are co-located. Such efforts
enhance the prospects for increased efficiency through cooperative
research programs and shared facilities.
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Advancements in computer technology and information retrieval offer
useful tools to resource managers. Mssrs. Pendleton and Kitchens
("Community and Estuarlne Profiles as Management Tools") described how
the U.S. F1sh and Wildlife Service's National Coastal Ecosystems Team
(NCET) uses two types of profiles to yield concise yet holistic syntheses
of specific resources. Judging by the range of profiles Initiated the
program should prove valuable to a large audience. The paper by Mssrs.
Walton, Roesner, Comegys, and Hamilton ("An Ecological Model for the Key
Largo National Marine Sanctuary") illustrated one application of resource
data sets to an aquatic management areas. Such models may represent a
medium-priced alternative to vessel time and field studies that seem
often to lose budget battles.

Another role of science 1s to provide justification for designation
decisions. Management programs need tools to decide whether site A has
more potential than sites B or C or whether certain regulations are
appropriate based on program objectives. The range of factors in those
decisions is as broad as the types of resources themselves. Mr. nitton
and Ms. Auyong ("Understanding Recreation Activity Patterns: Implications
for Locating Marine Parks") discussed the role of recreational patterns
1n decision making. Their choice of topics emphasizes the need to think
beyond the natural resources when contemplating scientific programs.
Indeed, with the heightened role of cost-benefit analyses under President
Reagan's Executive Order 12291, scientists and managers must now Include
cultural, social, economic, long-term, and other descriptors in their
research justifications. These aspects are considered by the NCET profiles
and recent resource classification and ranking systems such as NOAA's
site evaluation list for national marine sanctuaries.

Conclusions

My final thoughts mirror those already presented 1n the Introduction.
Progress 1s evident in science associated with aquatic management areas.
Researchers are utilizing the latest technology and Inter-agency coordination
to hasten their progress. However, even with that rosey glow, science
budgets are not keeping up with inflation or defense spending and data
gaps continue to cripple attempts to meet management mandates. The fact
that only two of five papers from this session were submitted for
publication reiterates the role of Information exchange. Why fund research
if the results are not disseminated? Why would anyone even do the research
or analysis without sharing his or her findings? Each of these little
points kindles the larger problems facing science. All of us need to
strive toward solutions of any magnitude before science will be used
effectively by resource managers.
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COMMUNITY AND ESTUARINE PROFILES AS MANAGEMENT TOOLS
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Introduction

Environmental managers are charged with the responsibility of sound
management decisions for finite resources facing ever-increasing demands
for development or utilization. Today, it is particularly Incumbent
upon those managers in government to make these decisions in a prudent
and expeditious manner. In light of increased workloads and limited
staffs, managers face short deadlines and severe time constraints.
Thus, concise, high quality scientific information 1n a handy format is
of a very high premium. The National Coastal Ecosystems Team (NCET) of
the U.S. Fish and Wildlife Service has begun a program which synthesizes
scientific Information regarding critical coastal and Inland habitats or
ecosystems vital to fish and wildlife resources. This Information is
targeted to meet the needs of the various operational offices of the
Fish and Wildlife Service (FWS) as well as a wide spectrum of other
federal, state and local Interests. The program has resulted in two
separate document series termed "community profiles" and "estuarlne
profiles." The following brief description introduces these two series
and describes their salient features, their uses and users, and the
status of current projects.

The community profile program was begun in 1979 to fill a need by
the Service for background Information on coastal biological communi
ties. Similar needs and calls for Information on specific estuaries
resulted in the establishment of the estuarine profile program in 1981.
Both community and estuarine profiles were designed to complement the
Service's traditional role of protecting and enhancing the Nation's fish
and wildlife resources by providing Information for the wise management
of habitats as well.

Community and estuarine profiles are first and foremost management
tools. They are syntheses of factual information on regional ecological
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communities and site-specific estuarlne systems, wherein ecological
components, values, functions, roles, and processes are Integrated from
a comprehensive review of current research results and scientific lit
erature. The profile provides a concise yet holistic treatment of the
community or estuary in a single short document. The two profile series
aid in managing fish and wildlife resources on a site-by-site basis—a
practical approach that readily complements other FWS programs (habitat
evaluation procedures, species management plans, coastal regional char
acterizations, National Wetland Inventory) and those of other agencies.

Definitions

Community and estuarlne profiles are short (80-100 pages) but
comprehensive synthesis documents that summarize published ecological
literature and unpublished scientific data into a concise and handy
format. The two differ primarily 1n scope: community profiles focus on
regional communities while estuarlne profiles focus on site-specific
estuaries. Communities are defined In the program as assemblages of
populations of living organisms in coastal areas or habitats that exhi
bit specific attributes 1n conjunction with the physical and chemical
environment (Krebs 1972). Estuaries are defined under the Fish and
Wildlife Service classification of Cowardin et al. (1979) as "deepwater
tidal habitats and adjacent tidal wetlands that are usually semlenclosed
by land but have open, partly obstructed, or sporadic access to the open
ocean, and in which ocean water Is at least occasionally diluted by
freshwater runoff from the land." Upstream boundaries of estuaries
extend "to where ocean-derived salts measure less than 0.5 ppt during
the period of average annual low flow." Both community and estuarlne
definitions are flexible In the context of study program contracting and
can be modified to fit projects and needs. Thus, habitats such as salt
marshes that are often termed "ecosystems" in the scientific literature
may be treated as community profiles. Similarly rivers and hays of the
non-estuarine Great lakes are included in the estuarine profile series.
When warranted, estuaries or communities nay be split Into component
parts and separately profiled, as, for Instance, tributaries and sec
tions of the Chesapeake Bay, "high" or "low" marshes, or oyster reefs
and oyster bars.

The word "profile" suggests an outline with emphasis on major
points. Community and estuarlne profiles fulfill this definition and
more. The key concept of the profiles 1s synthesis. The synthetic
treatment demands the sifting and condensation of often voluninous
studies and data. Through the synthetic approach, underlying theories
and mechanisms are derived to explain community or estuarlne structure
and function. The general principles are then backed up by precise
descriptive and explanatory data that are most crucial to management
decisions.

Objectives

Specific objectives of the community and estuarine profile programs
are (1) to provide Information to FWS Ecological Services personnel and
operations In a useful format that can be employed to respond more
efficiently and comprehensively to their planning and permitting activ
ities, (2) to provide information critical to the maintenance and
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mananement of FWS special interest issues, leqal mandates, and initia
tives at a practical nanaqenent level, (1) to serve as an educational
document suitaMe for traininq Service personnel and others, and (4) to
identify gaps in the estuarine or community data base.

Contents

Connmity and estuarine profiles are designed to be as complete and
comprehensive as possible in the breadth of topics covered. For com
munity profiles these include:

(1) the community's physical boundaries, regional extent, and
acreage

(2) the physical/chemical environmental settinqs
(3) biotlc components: species oresent and their densities,

distributions, and niches
(41 integral relationships, functional processes and mechanisms

between the biota and the physical/chemical environment
(5) interactions with adjacent coastal habitats and ecosystems
(6) sensitivity and vulnerability to cultural and natural impacts

and alterations

(7) nanaqement considerations and recommended strateqles for
ultimate resource values.

Estuarine profiles focus on these tonical areas primarily in treatments
of the aquatic communities found 1n each specific estuary, but also
include brief synopses of component frinqinq wetland and watershed cot-
munities. The relative attention each topic receives in the profile
depends upon state-of-the-art knowledqe as well as its importance for
management and holistic understanding of the system.

The Profile Selection Process

NCET solicits topics and priorities for community and estuarine
profiles from FlIS regional and field offices. Topic profiles are ranked
in terms of (1) the importance of the community or estuary to Service
qoals and interests as, for instance, Regional Resource Priorities
(RRP's) or Important Resource Problems (IRP's), (2) importance to
coastal fish and wildlife resources, (3) vulnerability to coastal
development and likelihood of habitat loss, (4) sensitivitv to altera
tions, (5) adequacy of the information base, and (6) the availability of
specific coastal experts as authors.

The credibility of the profiles is assured hv selectinq from the
scientific community only recognized authorities and experts capable of
producinq the hlqhest ouality document. Authors are selected through
consultations with peers within FlIS, other Federal and State agencies,
and the scientific community. Selected authors are provided with
quidelines for preparation of the document and work one-on-one with a
Coastal Team member who serves as Project Officer throuqhout the period
of preparation. Ouality is further assured through a rigorous Team,
Service, and scientific peer review of the completed profile.

Funding for profiles is souqht through the Service and from other
federal anencies. Costs thus far have been kept helow <10,000 per pro
file. Hiqhly creditahle and useful products in each profile series are
possible with small fixed-price purchase order contract fundinq and

107



Fiqure 1. Community profile users.

budqets throuqh careful selection of experienced authors who already
pnssess the factual resources for the project. In addition, close rao-
oort between project officer and author throuqhout the course of the
contract, and in-house edltlnq and puhlishinq throuqh NCET and the U.S.
Government Printing Office (GPO) have helped maintain high quality at
low costs.

User and Uses

The primary tarqet users for the profile products are FWS F.coloq-
ical Services personnel and the planning/permitting staffs of various
other state and federal agencies. The documents are invaluable aids to
operational personnel with responsibilities for responding to permits
and actions required hv lecial mandates and Executive Orders. Among
these mandates are the Fish and Wildlife Coordination Act, Section 10 of
the Rivers and Harbors Act, Sections 208 and 404 of the Clean Waters Act
of 1977, Executive Order Mo. 11090 (Protection of Wetlands) and P.L. 566
(Watershed Protection and Flood Prevention Act). The profiles facili
tate the preparation of reports necessary for compliance with this
leqislation hv orovidino an Information base to auqnent field site
visits from which only limited or seasonal information could be ex
tracted.

In addition, profiles are excellent teaching and training docu
ments. The series provide reference and educational material unavail
able in anv other single source. The format provides a valuable and
efficient operational tool for Ecological Services offices, particularly
those with United staffs, budqets, and hinh personnel turnover.
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table 1. Status of current community profile projects.

Title Community

1. Intertidal Flats of North Carolina
2. Intertidal Oyster Reefs of the South Atlantic

Coast

3. High Salt Harsh of the New England Coast
4. Bottomland Hardwoods of the Southeast
5. Coastal Salt Marshes of Southern California
6. Estuarlne Channels of the Pacific Northwest

Coast

7. Mangrove Forests of South Florida
8. Intertidal Flats of the New England Coast
9. Sea Grass Beds of South Florida
10. Tidal Marshes of the Pacific Northwest
11. Open Bay Bottoms of the Northwest Gulf of Mexico

12. Coral Reefs of South Florida
13. Salt Marshes of the Atlantic Coast
14. Intertidal Flats of the Central and Northern

California Coast

15. Shrub Bogs of the Southeast

16. High Salt Marshes of the Southeast
17. Tidal Fresh Marshes of the Mid-Atlantic Coast
18. Petroleum Production Platforms of the North

Central Gulf of Mexico
19. Tundra Wetlands of the Arctic Coastal Plain
20. Eelgrass Meadows of the Atlantic Coast

Author

Charles Peterson

Leonard Bahr

Scott Nixon

Charles Wharton
Joy Zedler

Charles Simenstad
William Odum

James Whitlatch
Jay Zieman
John Gallagher
Neal Armstrong/
Warren Flint
Walter Jaap
John Teal
Jim Nybakken/
John Oliver

Rebecca Sharitz/
Whit Gibbons
John Gallagher
William Odum

Benny Galloway
John Hobble
Gordon Thayer

(continued)

Target
Completion Date

Completed

Completed
Completed
Completed
Completed

1/83
Completed
Completed
Completed
1/83
8/83

10/82
1/83

1/83
10/82

9/83
1/83

Completed
5/83
6/83



Table 1. (Concluded).

21.

22.

23.
24.

25.

26.
27.

28.

29.

30.

31.

32.

Title Community

Irregularly Flooded (Juncus) Marshes of the
Northeast Gulf Coast

Submerged Oyster Reefs of the North Central
Gulf of Mexico
Scagrasses of the Coastal Bend of Florida
Seagrass Beds of the Pacific Northwest
Intertidal Mudflats of the Pacific Northwest
Tidal Marshes of San Francisco Bay
Deltak Marshes of Louisiana
Dunes of Coastal Washington and Oregon
Gravel and Mud Substrates of Puget Sound
Vernal Pools of Southern California
Kelp (Macrocystis) Forests of Central and
Southern Callfornia
Soft-bottom Communities of the Southern
California Borderlands

Author

Judy Stout
Ronald Dugas/
Ronald Kilgen
Richard Iverson

Ronald Phillips
Charles Simenstad
Mike Josselyn
James Gosselink
Alfred Wiedemann
Herbert Webber

Paul Zedler

M1ke Foster

Gilbert Jones

Target
Completion Date

9/83

3/83
10/83
9/83
10/83
10/83
1/84

10/83
9/83
10/83

10/83

10/83



Although targeted to FI'S personnel, the community and estuarine
profiles also serve a broad spectrum of other environmental interests.
Among these are researchers, college and university educators, State and
local governments, special interest groups, and ecoloqical consultants.
A breakdown of users of our first community profile, "The Fcoloqy of
Intertidal Flats of North Carolina," bv Charles H. and Nancy M. Peterson
(1979) is presented in Fiqure 1. T0 date, NCET has distributed over
2300 copies of this document. More than two thirds of the profiles were
requested and distributed to agencies, groups or individuals outside the
Fish and Wildlife Service. Numerous requests from sources other than
FWS indicate a hlqh deqree of scientific credibility and ouhllc Inter
est. The perceived credibility of this profile is underscored by its
use as a text or supplementary text in at least flour universities
(University of Virginia, University of North Carolina, University of
South Carolina, and University of Alabama).

Current Status

Thirtv-two community profiles and four estuarine profiles have heen
initiated since the proqrams began in 1979 and 1981 (Tables 1 and 2).
Of these, seven are currently in pript and available throuqh NCET, with
the remainder due out in FY19-13 and FY1984.

Table 2. Status of current estuarlne profile projects.

Target
Title Estuary Completion Oate

Apalachicola Bay, Florida Robert Livingston 11/82
Albemarle Sound, Uorth Carolina B..1. Copeland/ 10/82

Ronald Hodson
Pamlico River, North Carolina B..1. Copeland/ 12/82

Ronald Hodson
Muqu Lagoon, California Christopher Opuf 5/83

Summary

Community and estuarine profiles fill a need for coastal Informa
tion conveniently packaged in a concise and easily usable format. These
qualities enhance their use as manaqement tools for enlinhtened environ
mental Dlanninq and decision-making. The profiles lay the qroundwork
and provide a solid base for the holistic understanding of coastal
communities and estuarlne systems. They summarize and highlight salient
state-of-the-art infomatlon and expose information gaps and future
research needs. They are written at a level designed to appeal to and
inform a wide variety of users, and are useful as references or educa
tional texts. Their topics, the ecology of biological communities and
site-specific estuaries, are easily treated In short documents and pro
vide the user with a quickly assimilated, practical starting point for
sound management policy.
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Understanding Recreation Activity Patterns:
Implications for Siting Marine Parks and Reserves

Robert B. Dltton and Janice Auyong

Department of Recreation and Parks
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Introduction

Worldwide, there is a rich tradition in establishing marine parks and
reserves (BJorklund, 1974; Taraura, 19761 Falk. 1979). The designation and
management approaches that have been utilized throughout the world can be
Incorporated under the following four categories (Ray, 1972): 1)
Preservation (a. protect species, habitats and ecosystems, b. protect
valuable archeologlcal, historical and cultural sites, and c. research and
monitoring), 2) Recreation/Education (a. active recreation and tourism
activity, and b. develop appreciation and awareness), 3)
Conservation/Recreation (a. certain types of recreational activity, and b.
emphasize conservation of ecosystem), and k) Multiple Use (a. two or nore
uses within or across categories).

Previously, the focus of designating marine parks and reserves has
been oriented to the natural sciences. This is reflected in the
preliminary classification of coastal and marine environments devised by
Ray (1976) for the International Union for Conservation of Nature and
Natural Resources (IUCN). This classification scheme joined three
previous efforts: (1) Ekman's marine zoogeographic regions, (2) a
regional classification of coastal zones, and (3) a habitat
classification.

In recent years, attention has been given to recreational and
educational uses of coastal and marine environments. This means that, in
addition to biological factors, greater consideration needs to be given to
human factors. Some notable examples of nations that have assumed the
added objective of providing recreation opportunities in their marine
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parks and reserves are Canada, Japan, and Australia.1 Additionally, the
recent Marine Sanctuary Program Development Plan (U.S. Dept. of Commerce,
1982) includes human use values as part of its criteria for the
designation process.

In previous marine sanctuary guidelines, directives for establishing
recreational and aesthetic locales were left largely undefined, noting
only that these areas "would be based on aesthetic or recreational value"
(Blumm and Blumstein, I978). Even the subjective term "value" was not
defined, thus providing little direction for the assessment of recreation
potential. Conversely, the natural resource classifications had the
benefit of documented and established assessment procedures. If
recreation is considered a serious concern or objective for a marine park
or reserve, then a predictive understanding of factors Influencing
recreation in the marine setting should be developed.

Although an area may be well suited for recreation in terms of open
space, natural form and beauty, and recreation activity opportunities, the
area may still fail to attract visitors. Factors such as increasing
costs, distance between resource and users, and degree of mechanical
specialization or investment can constrain the potential (I.e., demand) of
a recreation area. A beginning point for assessing potential is to
consider recreational activity as part of a functional system, thus
extending the ecological approach taken in establishing marine parks and
reserves.

A framework which allows a systematic approach to assessing
recreational potential has been proposed by Gunn (1979)• Public
resources, such as a marine park or reserve, serve as the "energizing
power" or attracting force of visitation to the resource area (Gunn,
1979). Relationships exist between attractions (in this case, the marine
park or reserve), visitors and their characteristics, communities of
service, transportation-access linkages, and information needs (Fig. 1).
The systems concept serves to give perspective to considerations which
need to be evaluated during designation and ensuing management.

Next, this paper integrates research findings from studies of
specific marine recreation activities (fishing, boating, and SCUBA diving)
as a means to supplement IUCN guidelines for designating marine parks and
reserves in the United States.

Finally, these recreation-oriented considerations were used to
appraise the recreation potential of proposed marine sanctuary sites.
Such considerations provide meaning to statements such as "evaluate an
area's importance for recreational fishing or recreational activity other
than fishing" (U.S. Dept. of Commerce, 1982).

1 For example, the marine parks designated for recreation by the Japanese
are typically heavily developed areas that have both land and marine
facilities (Falk, 1979). In Japan's marine parks, intensive recreation
uses are planned for and management efforts are aimed at providing
beneficial experiences for visitors (Falk, 1979)-
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Figure 1: The Tourism Functional System

Synthesis of Previous Research Findings

Recreation Is generally regarded as one of the largest and fastest
growing coastal activities (Ketchum, 1972). From previous studies of
coastal and marine recreation, we know that 1) most coastal recreation
participation is at or near the water's edge, 2) recreation
constitutencies and their participation shrink as activity moves offshore
and cost increases, 3) recreation activity and investment are unevenly
distributed geographically, and 4) coastal recreation systems are given
impetus by urban populations. Each of these generalizatlons wil1 be
supported with examples of research findings.

1. The majority of saltwater related recreational activity occurs on
or adjacent to the shoreline (Dusclk, 1974). Most of this activity tends
to be simple in nature, requiring little of the recreationist In terms of
money, equipment, or skill (Knudson, 1980). Additionally, participation
In these simple activities are usually independent of age, income,
education, or occupation (U.S. Outdoor Recreation Resources Review
Commission, 1962; Ducsik, 1974).

2. Of those recreatlonlsts who venture to or Into the marine

environment, only a small proportion actually travel offshore. To
illustrate this, a study of registered boat owners in an eight-county area
surrounding Galveston Bay found that only 34 t of all boats in the study
area were used for saltwater fishing (Ditton and Graefe, 1978). Bay
fishing was the dominant form of saltwater fishing. Those boat owners who
actually ventured offshore constituted a relatively small number (Fig. 2).
A more recent study reported similar findings for boatowners of Texas
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statewide (Ditton and Fedler, 1982). While 14 * of approximately 529,000
Texas boatowners fished saltwater (bays or offshore), only 3 t were found
to fish offshore. Additionally, the number of offshore trips made per
person was much less than the number of bay fishing trips made per person.
Most saltwater boat fishermen remained In protected coastal bays and only
a small group traveled offshore.

OTFSHOAI RSKNGOXLV

S6mnon ^. '*
n»UKG

Figure 2. Distribution of
fishing activity
by reglatarad
boat owners In tha
Oalvasten Bay area.

Thus, studies show that constituencies and their participation shrink
as the recreational activity moves offshore. This observation is
reflected also in boat characteristics and costs associated with the use
of different marine environments (e.g., bay and offshore). For example,
research Indicates that in the Texas boat fleet only about one percent of
the boats are larger than 25 feet and the majority are less than 16 feet
in length (Ditton, et al., 1980). While large boats are used to fish
offshore, few of them are found In the fleet.

3. On each coast there are nodes of recreation and tourism activity
and services (Restrepo, et al., 1982), indicating that recreation activity
and Investment are unevenly distributed in the coastal environment.
Offshore fishing activity, as an example, was not found to be evenly
distributed along the Texas coast: three out of nine port areas account
for nearly three-fourths of the offshore fishermen (Ditton and Fedler,
1982). Nearly all offshore boat fishermen also reported using the same
port for each of their fishing trips.

4. Participation in marine recreation is normally powered by urban
populations, particularly those in close proximity to the coast. A recent
study found that over 75 X of all Texas offshore boat fishermen resided
within 100 miles of the coast (Ditton and Fedler, 1982). Counties with
large urban populations were the primary sources of fishermen.
Furthermore, in a series of studies relative to camping use of coastal
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parks, the majority of use was from adjacent and other urban and
metropolitan populations (Fedler, 1978; Bednarz, 198O).

The previous synthesis of research findings was intended to provide a
general understanding of coastal and marine recreation activity. However,
some additional points for siting considerations should be made about
specific marine recreation activity patterns. These specific patterns
include average distance traveled offshore to recreate, distance traveled
on land to reach coastal access points, and the average water depth used
by scuba divers.

With regard to the distance traveled offshore for recreation, most
offshore fishermen stayed within 10 miles of shore (Oltton and Fedler,
1982). Few ventured beyond 30 miles. In a regional study,
Houston-Galveston fishermen traveled 18.3 and 25.4 miles offshore (one-way
distance) on their average and farthest trips, respectively (Ditton and
Graefe, 1978). However, on a statewide basis, boat fishermen traveled
only 14 and 21.3 miles offshore (one-way) on their average and farthest
trips, respectively (Ditton and Fedler, 1982).

With regards to distance traveled on land, marine recreation Ists
generally live within 100 miles of the coast. As an example, a recent
study reported that the extensity and Intensity of offshore boat fishing
participation by inland residents was minor (Ditton and Fedler, 1982).
Also, the majority of scuba divers report traveling less than 75 miles
one-way to the coast (Graham and Oltton, 1975).

Water depth desired by scuba divers also differed on a regional and
statewide basis. The majority of Texas scuba divers surveyed went diving
In water depths between 30 and 60 feet, while divers from the
Houston-Galveston area dove In deeper water (60-90 feet) (Graham and
Ditton, 1975). Charter dive operators report that water of 50 to 60 feet
was optimal for their clientele (Caldwell, 1982).

In summary, several levels of understanding are required before
siting marine parks or reserves for recreation purposes: first, a general
level of coastal and marine recreation activity, then a more specific
understanding of marine recreation activity patterns. For the present,
siting quidelines (optimum distances offshore, distances from urban area
or water depths) cannot be promulgated since boating, fishing, and SCUBA
patterns tend to reflect each area's unique system of resources,
attractions and opportunities. The considerations presented herein should
be used carefully because recreational activity can vary as the "system"
varies (e.g., shelf configuration, distribution of urban areas). They can
provide some guidance, however. In evaluating the recreation potential of
various marine park sites. In addition, a particular site may be well
located in terms of the use considerations described herein but because of
a lack of attention to the elements of the functional tourism system
described by Gunn (Fig. 1), actual recreational use may not materialize.
And finally, the recreational use considerations presented are offered as
supplementary concerns to existing natural science factors in the
designation and management of marine parks and reserves.

An example: Table 1 illustrates the use of recreational
considerations to appraise recreational potential of proposed sites. Our
assessment of the site evaluation list for the Gulf of Mexico was
constrained at this time by limited data, a problem which is resolvable.
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For the purposes of Illustration, our table Is simplistic and Incorporates
only a few variables. To provide full value, assessment should Include as
many variables as possible, and each variable should be operationally
defined, i.e., attributes listed, values set down, and measurement
procedures worked out before being applied. Additionally,
Interrelationships between variables should be determined (e.g.,
transportation from population centers to water access points, types of
water access and distance offshore, supporting coastal facilities and
services).

TABLE 1

Evaluation of Recreation Potential for the Gulf Site Evaluation List

Accoaa Syatan
Proxlalty Otatanca Water Wtdoacalo

SITE to Urban by by Offshore Oepth Recreational
Center* Land' Water' (ml.) (ft.) Potential

7 1/2 Fathom fair
Roof (TX)

Flower Gardan good
Banks

Snoalwatar Bay- good
Charts*tour Sound

(LA)

Big Bend Seagrass fair
Batfa (FL)

Florida Middle fair
Ground

fair fair 2 26-46 +

good fair 100* 69-300* -

good good 20-30 < 23 +

good good 0-22 0-33 +

good fair 9S 80-140 _

'road ayatea to and within coastal area
'aarlnaa. launch altaa. charters, etc.
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DEVELOPING AN ECOLOGICALLY MEANINGFUL ESTUARINE
SANCTUARY FOR CHESAPEAKE BAY, THE NATION'S LARGEST ESTUARY

John B. Williams

Tidewater Administration
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Annapolis, Maryland 21401

Introduction

The vital Importance of estuaries to overall coastal productivity vas
highlighted by Congress when it enacted a National Estuarlne Sanctuary
Program as part of the Coastal Zone Managenent Act of 1972. The general
purpose of this program was to set aside estuarlne areas to be used for
research and education to further our understanding of the functions and
value of these systems and to Improve management efforts. In Its guide
lines for developing estuarlne sanctuaries (15 C.F.R. 921) Congress
emphasized that these sanctuary sites should adequately represent their
surrounding estuary; be used to gain a thorough understanding of ecolog
ical relationships; assess the effects of man's stresses on the eco
system; and to increase the public's awareness of estuarine complexity.

Pursuant to this Act several states nominated and received Federal
grants to establish sanctuaries in Atlantic, Gulf, and Pacific coast
estuaries. Among these were South Slough, Oregon, Sapelo Island, Georgia,
Waimanu Valley, Hawaii, Rookery Bay, Florida, and Narragansett Bay, Rhode
Island. In designating these sites, NOAA's Office of Coastal Zone
Management adopted the approach that one specific locale would serve as
a sanctuary to represent the larger surrounding estuary. While this
approach may have been valid for smaller, less diverse systems, diffi
culties arose when it was used to consider a sanctuary for Chesapeake
Bay, the nation's largest estuary.

Due to its great size and physical and biological diversity, one site
could not adequately represent Chesapeake Bay or serve the objectives of
an estuarlne sanctuary. This enormous estuary extends over 190 miles
from its head at the Susquehanna River to Its mouth near Korfolk,
Virginia. Salinity ranges from 0 ppt to nearly seawater strength,
35 ppt, at its junction with the ocean. Along this salinity gradient
range diverse assemblages of plant and animal communities which charac-
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terize freshwater, estuarine, and marine habitats. Selecting one local
ized area for research and education to be extrapolated to the larger
Bay system would not be ecologically meaningful. Processes such as
larval fish transport, benthlc productivity, sedimentation, and nutrient
cycling can vary widely between tributaries depending upon drainage
basin characteristics, tidal influence and other factors. Conclusions
developed for one subsystem of the estuary may not be applicable to other
areas.

For this reason Maryland and Virginia researchers felt that a sanctuary
composed of coordinated multiple sites would best represent the Chesa
peake Bay estuary (Ghiglarelli, 1975). Pursuing this approach for
obtaining sanctuary designation required: that NOAA be convinced of
its necessity; that sufficient representative sites be identified and
acquired; that research and educational programs at the different sites
be coordinated; and that data collected from all locations be integrated
to more fully characterize the Bay. An "ecologically meaningful"
sanctuary would require not only that sites physically represent ecolog
ical processes In the larger estuary, but also that collected data be
organized and transferred in a format "meaningful" to the science of
estuarlne ecology. My paper discusses the methodology developed to
accomplish these objectives for a Chesapeake Bay estuarlne sanctuary.

Selecting the Sites

Efforts to establish a sanctuary for Chesapeake Bay were begun by the
Maryland Coastal Zone Management Program in 1974. The need to represent
the entire Bay ecosystem was recognized early and so a steering commit
tee with both Maryland and Virginia representatives was established.
This committee emphasized the rationale of a multiple site sanctuary and
Initiated a four step approach for selecting these sites (Ghiglarelli,
1975). These steps were: (1) develop criteria for desirable site
characteristics (2) obtain suggestions for potential sites from
researchers, conservation groups, and government agencies, (3) evaluate
potential sites using aerial photographs, literature, etc., and (4) con
duct on-site inspections of the most desirable locations. A final list
of sites was then developed which represented the different wetland types
(by salinity zone) and physiographic regions (eastern and western shores).

After reviewing the recommended multiple sites, NOAA's Office of Coastal
Zone Management rejected this new sanctuary concept and restricted
acceptance to a single Chesapeake Bay site (Ghiglarelli, 1975). Follow
ing this decision, a 1975 attempt to nominate World's End Creek, a
diverse marsh/open water system, for sanctuary status failed due to
acquisition difficulties. Even though World's End Creek had been an
excellent candidate site for scientific and educational purposes, the
Bay research community still favored the more ecologically sound multiple
site sanctuary.

Interest in a Chesapeake Bay sanctuary was renewed in 1980 and a re
organized steering committee, consisting of representatives from univer
sities, conservation groups, and government agencies was formed. This
group elected to pursue a multiple site sanctuary, but as an alternative
felt that sites should be prioritized in case NOAA would still accept
only one. Selection criteria developed in 1974 were revised (Williams,
1980) to Include the following:
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1) Presence of a complete system - estuary, wetlands, and uplands
a) Presence of a tributary on the site. Is tributary

entirely within site boundaries?
b) Wetland area comprises a significant percentage of the

site area.

c) Presence of a salinity gradient along the estuarine
portion of the site.

2) Relative lack of disturbance on the site and/or compatible land/
water use within the watershed.

3) Suitability of the site for educational and estuarine research
activities.

4) Representative of larger portions of Maryland's Chesapeake Bay
estuarlne system.

5) Presence of endangered species within site.
6) Proximity of site to other State or Federal protected natural areas.
7) Diversity of habitats within site boundaries.
8) Ease of acquisition.

Earlier site evaluation activities had begun with a set of over 200
locations Identified by the Smithsonian Institution (1974), but reduced
this list to about 20 superior areas. These candidates along with new
nominations were evaluated by the 1980 committee and reduced to a list
of eight sites. Before evaluating these final sites using the criteria
above, committee members were asked to weight each criterion by dividing
100 points among the eight topics. These results were analyzed using
the Statistical Analysis System (SAS Institute, Inc., 1979), to determine
the appropriate weighting factor (mean, mode, or median). Results were
not released to committee members prior to final site evaluations to
avoid biases. Each committee member then ranked (on a 10 point scale)
each site for each criterion. Sites were then compared using the
weighted score totals. This numerical ranking was designed to only
serve as a basis for discussion In determining final selection of sites
after reviewing practical considerations such as acquisition (Williams,
1980).

Although two primary sites (Rhode River on the Western shore or Monie
Bay on the Eastern shore) were deemed suitable as a single site nomina
tion to KOAA, committee members urged NOAA to reconsider a multiple site
sanctuary for Chesapeake Bay. After lengthy discussions, the Office of
Coastal Zone Management agreed to the ecological rationale of this
approach and granted approval for multiple sites.

The Multiple Site Approach

By dividing Maryland Chesapeake Bay into three salinity zones (State line
to Cove Point, Cove Point to Patapsco River, and Patapsco River to
Susquehanna River) and into Western and Eastern shore physiographic
regions, the committee determined that six sites would be necessary in
Maryland (Christhilf and Williams, 1981). The first two sites were
selected to be Monle Bay for the lower Eastern shore and Rhode River for
the middle Western shore zones. Virginia would subdivide its portion of
the Bay for multiple sites at a future date. Cronin (pers. comm.)
recommended these sites be unifled by the name "Chesapeake Bay Estuarine
Sanctuary at Rhode River "," ... at Monie Bay", etc. and that research
compiled from these locations could make them the "Keys to the Chesa
peake."
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A major concern by NOAA about a multiple site sanctuary involved
coordinating the research, educational, and compatible uses taking place
In these scattered locations. To address this need, a sanctuary manage
ment framework was developed which established local site advisory
committees for each site (Chrlsthilf and Williams, 1981). These local
committees will coordinate with the sanctuary management committee and
sanctuary manager by evaluating whether local development activities may
be threatening environmental quality; assisting local research and
education programs; and other activities.

A key question which must still be addressed by these committees concerns
research coordination and integration. In order for the sanctuary program
to enhance our understanding of estuarlne processes, a determination must
be made as to what research should be given priority and how a computer
ized data base for these research sites will be developed and maintained.

Future Considerations

As additional sanctuaries are established for the twelve biogeographic
classifications described In 15 C.F.R. 921.4, a multiple site approach
should be considered as a more comprehensive system of characterizing an
estuary versus a single location. This is particularly important for
systems with salinity extremes and complex circulation patterns. The
composite picture of an estuary developed from these multiple site Images
will be less subject to spatial variation and anomalies. For previously
established sanctuaries NOAA should evaluate where adding more reference
sites might enhance research efforts. This action will allow sanctuaries
to more completely meet the objective of adequately representing an
estuarlne type stated In 15 C.F.R. 921.
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SCIENCE IN THE MANAGEMENT OF NATIONAL
MARINE SANCTUARIES

Carroll Curtis
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Designation of National Marine Sanctuaries provides unique
opportunities to expand scientific understanding of special marine
areas and improve resource management decision-making. Comprehensive
resource studies plans are developed for each sanctuary based on
long-term research, monitoring and Information needs. Preliminary
results from several on-going studies are providing much valuable,
applicable management Information. For example, an experimental
mooring buoy project 1n Key Largo National Marine Sanctuary has
proven successful In minimizing anchor damage to coral reefs. Data
from on-going studies on water quality and circulation patterns in
Key Largo National Marine Sanctuary, John Pennekamp Coral Reef
State Park, and Blscayne National Park are being applied to a water
quality modeling program to assess the fate and effects of various
water borne substances 1n these areas. A reconnaissance hydro-
graphic survey in Gray's Reef National Marine Sanctuary has provided
preliminary resource mapping data for the design of more detailed
survey and monitoring projects. In the Channel Islands National
Marine Sanctuary, aerial photographic surveys are documenting composi
tion, abundance and distribution patterns of pinnipeds 1n their haul-
out areas. These and other on-going projects and their value to the
management of national marine sanctuaries are highlighted in this
paper.

(ABSTRACT)
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A numerical modeling approach to assess ecologic impacts on
coral reefs in the Key Largo Marine Sanctuary and the northern keys
reef tract is proposed. The model can be used to describe physical,
chemical, and biological processes in the area to aid in management
planning.

Coral reefs are unique among marine ecosystems 1n their ability
to produce biogenic calcium carbonate, which Is laid down or
precipitated in a form specific to each coral species. Reef
structures are best developed between latitudes 30 north and south,
although latitude is but one of the determinants of a successful
reef environment. Water quality, absence of turbidity, light
penetration, substrate, and low energy current regimes must be
acceptable for the reef to maintain Itself.

One of the best measures of the health of the coral reef is
the photosynthesis/respiration (PR) ratio. A program of intensive
physical and chemical oceanographic measurement 1s planned from
June 1982 - June 1983. Using these data an ecologic model will
be developed to estimate PR ratios through independent calculations
of oxygen and carbon dioxide mass balances. Rather than develop
a highly complicated model of reef ecology, this simpler model of
more predictable relationships should prove effective for Impact
evaluation.

The paper will describe the physical, chemical, and biological
characteristics of the reef, tract and the measurement program.
The numerical model of reef ecology, and its place 1n coral reef
management will be discussed.

(ABSTRACT)
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