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Preface

The National Estuarine Research Reserve
(NERR) System is composed of 27 reserves in
multiple biogeographic regions along the coastal
United States that are dedicated to providing natural
sites for conducting research and monitoring to
address important coastal management issues. The
NERR System incorporates research and monitoring
data from these projects into education and coastal
training programs to improve coastal management,
stewardship, and public awareness. The Narragan-
sett Bay National Estuarine Research Reserve (NB-
NERR or Reserve) is one of these sites. It is located
in the state of Rhode Island and administered by
the R.I. Department of Environmental Management
in partnership with the Audubon Society of Rhode
Island.

As part of the NERR national long-term
monitoring program, a comprehensive ecological
overview, officially known as the Site Profile, is
required for each site. The NBNERR Site Profile,
which is presented here, compiles and summarizes
relevant literature and data pertaining to the ter-
restrial, freshwater, and estuarine ecosystems in and
around the Reserve in one comprehensive document.
It also provides background on the role and history
of the NERR System, discusses the chronology,
organization, and infrastructure of the NBNERR,
and summarizes the human and cultural history of
the Reserve. The latter was considered an essential
component of this document since it would be diffi-
cult to fully understand the ecology of the NBNERR
without also knowing the history of human impacts
that have previously affected it.

This Site Profile is organized into four sec-
tions: an introduction to the NERR and NBNERR,
an overview of the ecology of terrestrial and
freshwater systems, an overview of the ecology of
estuarine systems, and a summary of research and
monitoring in the NBNERR. Chapters in the terres-
trial section deal with the terrestrial and freshwater
habitats found on Prudence, Patience, Hope, and
Dyer islands, which are the islands that comprise
the Reserve. Even though the Reserve only contains
approximately 1,840 acres of Bay waters around
these islands, chapters in the estuarine section cover
all of Narragansett Bay. This approach was taken
to promote a full understanding of the ecology of
the estuary, which would not be possible when only

considering the waters that fall within the arbitrary
18-foot depth contour that defines the estuarine
extent of the Reserve. A true overview and under-
standing of the physical, chemical, and biological
process at work in the Reserve and Narragansett Bay
can only be attained from a Bay-wide perspective.
This document was developed with the
goal of providing a valuable resource for anyone
interested in working in the NBNERR, including
students, researchers, government agencies, coastal
managers and decision makers, educators, and the
general public. However, it contains information
on Narragansett Bay and on estuarine and coastal
ecology that may be of interest to a wider audience.
The intent of the profile is to provide a general, yet
thorough, overview of the ecology of the Reserve
and Narragansett Bay, while also providing relevant
literature sources for those readers who are inter-
ested in pursuing subjects in more detail. Additional
information on any topic covered in the Site Profile
is also available by contacting the Reserve staff
directly (visit www.nbnerr.org for contact informa-
tion).

visit www.nbnerr.org



An Ecological Profile of the Narragansett Bay National Estuarine Research Reserve

Table of Contents

Chapter 1. The National Estuarine Research Reserve System
Kenneth B. Raposa

Chapter 2. The Narragansett Bay National Estuarine Research Reserve
Kenneth B. Raposa

Chapter 3. Human and Land-Use History of the NBNERR
Robin L. Weber and Joseph J. Bains

Overview

Prehistory (prior to 1640)

The Colonial Era (circa 1640 to 1775)

The Revolutionary War and Its Aftermath (circa 1776 to 1874)
From Farming Community to Summer Resort (circa 1875 to 1940)
Mid-20th Century to the Present (after 1940)

Land-Use Legacy

Chapter 4. Ecological Geography of the NBNERR
Kenneth B. Raposa

Geographic Setting
Climate and Weather
Geology

Soils

Land Use and Land Cover
Wetlands

Surficial Hydrology
Shoreline

Chapter 5. NBNERR Flora and Vegetation Communities
Thomas E. Kutcher
Flora

Vegetation Communities
Appendix

Chapter 6. Terrestrial Fauna of the NBNERR
Kenneth B. Raposa

Invertebrates

Reptiles and Amphibians

Birds

Mammals

Appendix

Chapter 7. Ecological Geography of Narragansett Bay
Kenneth B. Raposa

Introduction
Geography and Sediments
Physical and Chemical Characteristics

11

15

23

37

55

77



Chapter 8. Estuarine Habitats of Narragansett Bay
Malia L. Schwartz

Introduction

Open Water

Salt Marshes

Benthic Habitat

Brackish Habitat

Intertidal Zone

Submerged Aquatic Vegetation
Human-Modified Shorelines

Chapter 9. Plankton and Benthos 107
Kenneth B. Raposa and Christine R. Comeau

Phytoplankton

Zooplankton

Benthic Communities

Long-term Trends in Plankton and Benthos
Appendices

Chapter 10. Nekton 123
Kenneth B. Raposa

Introduction

Open-water Nekton

Shorezone and Intertidal Nekton
Ichthyoplankton

Summary

Appendices

Chapter 11. Aquatic Birds, Marine Mammals, and Sea Turtles 139
Kenneth B. Raposa

Aquatic Birds
Marine Mammals
Sea Turtles

Chapter 12. Human Impacts on Narragansett Bay 147
Thomas E. Kutcher

Prehistoric Human Use

Preindustrial Use

Industrialization

Population Growth and Sprawl

Military Occupation

Anthropogenic Impacts to Narragansett Bay
Summary

Chapter 13. Research and Monitoring at the NBNERR 163
Kenneth B. Raposa

NERR Programs
Monitoring
Research
Appendix



An Ecological Profile of the Narragansett Bay National Estuarine Research Reserve

Individual reserves are jointly
managed through a federal-
state partnership.

Hope!
Mand




CHAPTER 1.

The National
Estuarine Research
Reserve System

Kenneth B. Raposa




An Ecological Profile of the Narragansett Bay National Estuarine Research Reserve

NATIONAL
ESTUARINE
RESEARCH
RESERVES

A network of 27

protected areas

1. Wells,Maine 9. Chesapeake Bay, Maryland 16. Rookery Bay, Florida 23. San Francisco Bay, California
2. Great Bay,New Hampshire 10. Chesapeake Bay, Virginia 17. Apalachicola, Florida 24. South Slough, Oregon

3. Waquoit Bay, Massachusetts e e 18, Weeks Bay, Alabama 25. Padilla Bay, Washington

4. Narragansett Bay, Rhode Island ) g REEe: 26. Wisconsin *

e g 12. North Inlet-Winyah Bay, South Carolina 19. Grand Bay, Mississippi P

6. Hudson River, New York 13. ACE Basin, South Carolina 20. Mission-Aransas, Texas 28. St.Lawrence River, New York *
7. Jacques Cousteau, New Jersey 14. Sapelo Island, Georgia 21. Tijuana River, California 29. Jobos Bay, Puerto Rico

8. Delaware 15. Guana Tolomato Matanzas, Florida 22. Elkhorn Slough, California 30. Kachemak Bay, Alaska

* Proposed Reserve.

Figure 1.1. The National Estuarine Research Reserve System, including both current and proposed reserves. Shaded states
are those that support at least one current or proposed NERR site.

Table 1.1. Selected characteristics of individual NERR sites. The Chesapeake Bay, Md., and North Carolina reserves have mul-
tiple units that were designated in different years.

Reserve Name State Year Designated Acres Biogeographic
Region

South Slough Oregon 1974 4,779 Columbian
Sapelo Island Georgia 1976 6,110 Carolinian
Rookery Bay Florida 1978 110,000 West Indian
Apalachicola Florida 1979 246,000 Louisianian
Elkhorn Slough California 1979 1,400 Californian
Padilla Bay Washington 1980 11,000 Columbian
NarragansettBay | Rhode Island 1980 4,259 Virginian
Old Woman Creek Ohio 1980 571 Great Lakes
Jobos Bay Puerto Rico 1981 2,883 West Indian
Tijuana River California 1982 2,513 Californian
Hudson River New York 1982 4,838 Virginian
Wells Maine 1984 1,600 Acadian
Chesapeake Bay Maryland 1985, 1990 4,820 Virginian
North Carolina_________North Carolina 1985, 1991 10,000 Carolinian
Weeks Bay Alabama 1986 6,016 Louisianian
WaquoitBay | Massachusetts 1988 2,600 Acadian
GreatBay | New Hampshire 1989 5,280 Acadian
Chesapeake Bay | Virginia 1991 4,435 Virginian
ACE Basin South Carolina 1992 134,710 Carolinian
North Inlet-Winyah South Carolina 1992 12,327 Carolinian
Bay
Delaware Bay Delaware 1993 4,930 Virginian
Jacques Cousteau . New Jersey 1998 114,665 Virginian
GTM Florida 1999 55,000 Carolinian
Kachemak Bay Alaska 1999 365,000 Fjord
Grand Bay Mississippi 1999 18,400 Louisianian
San Fransisco Bay California 2003 3,710 Californian
Mission-Aransas Texas 2006 185,708 Louisianian




CHAPTER 1. The National Estuarine Research Reserve System

The National Estuarine Research Reserve System

In recognition of the importance of the nation’s coastal resources, Congress passed into law the
Coastal Zone Management Act (CZMA) in 1972. Section 315 of the CZMA authorizes the establishment
of the National Estuarine Research Reserve (NERR) System for the purpose of identifying and protecting
estuarine habitats in the United States in order to promote estuarine research, monitoring, education, and
stewardship. More specifically, the mission of the NERR System as stated in the CZMA is “the establish-
ment and management, through federal-state cooperation, of a national system (National Estuarine Re-
search Reserve System or System) of estuarine research reserves (National Estuarine Research Reserves or
Reserves) representative of the various regions and estuarine types in the United States. National Estuarine
Research Reserves are established to provide opportunities for long-term research, education, and interpreta-
tion.”

As outlined in the CZMA, the specific goals of the NERR System are to:

o Ensure a stable environment for research through long-term protection of NERR resources

o Address coastal management issues identified as significant through coordinated estuarine
research within the System

o Enhance public awareness and understanding of estuarine areas and provide suitable
opportunities for public education and interpretation

o Promote federal, state, public, and private use of one or more reserves within the System
when such entities conduct estuarine research

. Conduct and coordinate estuarine research within the System, gathering and making available

information necessary for improved understanding and management of estuarine areas

Current guidance for the NERR System is outlined in the 2003-2008 strategic plan, which also
provides a concise version of the mission statement with an accompanying set of strategic goals. According
to the strategic plan, the mission of the NERR System is “to promote stewardship of the nation’s estuaries
through science and education using a system of protected areas.” The current strategic goals are to:

. Improve coastal decision making by generating and transferring knowledge about coastal
ecosystems

o Enhance and expand the NERR System

o Increase awareness, use, and support of the reserve system and its estuarine science,

education, and stewardship programs

Individual reserves are jointly managed through a federal-state partnership. The federal partner for
each reserve is the Estuarine Reserves Division (ERD) of the U.S. Department of Commerce’s National
Oceanic and Atmospheric Administration (NOAA). State partners vary by reserve, but include state environ-
mental agencies, universities, and trusts. Funding for each reserve is derived from both federal (70 percent)
and state/local (30 percent) sources. This collaboration of state and federal agencies, through the support
and management of reserves, ensures that research and monitoring at individual reserves addresses relevant
coastal issues at local, regional, and federal levels.

Reserves are designated using a standardized selection process and specific criteria. Priority is given
to new reserves that incorporate both a biogeographic subregion and an estuary type not represented by
existing reserves. Secondary priority is given to reserves that will fulfill one or more of the above criteria.
New reserves are only designated if funds and essential staff and infrastructure are in place to support the
operation of the new reserve after designation is complete. Currently, reserves are located in nine of the 11
bioregions in the United States. Additional information on the reserve designation process and on biogeo-
graphic subregions can be found at: nerrs.noaa.gov/Background_Bioregions.html.

As of 2008, the system was composed of 27 reserves in 21 states and one territory, including one
reserve in Alaska and one in Puerto Rico (Fig. 1.1; Table 1.1). Additional reserves are proposed for designa-
tion in Connecticut, Wisconsin, and on the Saint Lawrence River, N.Y. The current system protects approxi-
mately 1,323,554 acres of land and water as NERRs to foster estuarine research and monitoring, education,
and stewardship.
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A significant effort is made to focus individual reserves on regional and national issues that might
only be addressed through a coordinated national effort, which is made possible within the NERR frame-
work. Three current programs illustrate this national coordination: the System-Wide Monitoring Program
(SWMP), the Graduate Research Fellowship (GRF) Program, and the Coastal Training Program (CTP). In
addition, all reserves support an active site-specific research program in order to address topics and issues
that are directly relevant to each particular reserve and estuary. Specifics on each of the nationally coordi-
nated programs are provided below, and more detailed information on all NERR programs and on the NERR
program in general can be found at www.nerrs.noaa.gov.

The SWMP was established in 1995 as a nationally coordinated effort to monitor water quality con-
ditions at multiple locations in each reserve. More specifically, the goal of the SWMP is to track short-term
variability and long-term changes in estuaries and coastal habitats to understand the effects of anthropogenic
and natural stressors on ecosystems. SWMP is a combination of three stand-alone but interrelated efforts to
conduct: 1) abiotic monitoring of estuarine parameters; 2) biological monitoring; and 3) assessments and
mapping of land use and habitat change over time in reserves. Abiotic monitoring includes water quality
parameters (e.g., temperature, salinity, and dissolved oxygen), meteorological conditions, and estuarine nu-
trients and chlorophyll. All data are collected at regular intervals throughout the year, submitted to a desig-
nated data management office, and analyzed periodically to identify regional and national trends. Currently,
each reserve is required to support at least four water quality monitoring stations, and at least one weather
station. In addition, at least one water quality station and one weather station at each site is now equipped to
deliver near real-time monitoring data to the Internet.

The GRF program provides funds to qualified master’s and doctoral students to conduct research
projects in reserves that will help address local, regional, or national management issues. All GRF proj-
ects must have study locations within a designated reserve, thus providing the student with an opportunity
to work in a living research laboratory. GRF projects are selected to address scientific issues at the local,
regional, and national level to ensure that they contribute information to reserve managers and other coastal
decision-makers. Up to two students at each reserve are selected for funding through the GRF program each
year. Funding is for up to $20,000 for up to three consecutive years, and can be used for tuition, cost of liv-
ing, or research supplies.

The CTP provides up-to-date scientific information and skill-building opportunities to coastal
decision-makers so that they can make informed decisions on how to best preserve and protect the natural
resources of estuaries and their watersheds. The CTP accomplishes this by partnering with various organiza-
tions and working closely with the other reserve programs to offer training and products to various audi-
ences. The CTP also works to enhance the collaboration, coordination, and communication between training
organizations, as well as facilitates networking and information exchange between coastal decision-makers
both within and between communities. While CTP trainings and products offered to decision-makers are not
singular or isolated events, ongoing technical assistance and science updates that supplement and support
CTP trainings and products are continuously provided.

The National Estuarine Research Reserve
System...identifying and protecting estuarine
habitats in the United States in order to
promote estuarine research, monitoring,
education, and stewardship.
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NARRAGANSETT BAY NATI
ESTUARINE RESEARCH RESEROV,EJAL
_ SOUTH PRUDENCE PRESERVE

Figure 2.1. Entrance sign to the NBNERR at the
T-wharf in the South Prudence Unit. Photo from
NBNERR photo library.
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. North End Farm

Potter Cove

Weather Station
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. Ferry Landing

. Baker Farm/Old Inn/Orchard
Sandy Point Lighthouse

. Town Dock

. NBNERR Field Station

12. T-wharf/Naturalist Building
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14. Prudence Island School
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16. Division Rock

17. Pulpit Rock
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Unit Name

Blount

Hope Island
North Prudence
South Prudence
Patience Island
Barre

Little

Heritage

Prudence Conservancy

Dyer Island

Figure 2.3. Aerial view of the T-wharf area on
the South Prudence Unit of the NBNERR. Photo
from NBNERR photo library.

uri.edulrigis/).

Figure 2.4. Entrance sign to
the Prudence Conservancy Unit
of the NBNERR. The Prudence
Conservancy owns the land
in this unit and functions as

one of the Reserve’s primary
partners. Photo from NBNERR
photo library.

Table 2.1. Selected characteristics of units in the NBNERR. Year acquired reflects when the
property was obtained, not necessarily the year it was incorporated into the Reserve.! Additional,
smaller parcels were acquired in later years and merged with the North and South Prudence units.

Year Acquired Acres
(land only)
1974 23
1975 78
1978 749
1980 820
1980 214
1988 153
1991 56
1992 291
1992 167
2002 36

Owner

State
State
State
State
State
State
State
State
Prudence Conservancy
State



The Narragansett Bay National Estuarine

Research Reserve

The Narragansett Bay National Estuarine Re-
search Reserve (NBNERR or Reserve) is composed of
10 property units on four islands that are located roughly
in the center of Narragansett Bay, R.I. (Figs. 2.1, 2.2).
Seven units are located on Prudence Island, including
the South Prudence (Fig. 2.3) and North Prudence units,
which are the two largest units in the Reserve. The full
extent of the three other smaller islands, Patience Island,
Hope Island, and Dyer Island, comprise the remaining
three units (with the exception of one private inholding
remaining on Patience Island) (Table 2.1). The NBNERR
also bounds all estuarine waters surrounding coastal
units out to a depth of 5.4 meters (18 feet), except for
waters adjacent to the Blount Unit on central Prudence
Island (Fig. 2.2). As of 2008, the NBNERR contained
2,586 acres of land and 1,809 acres of surrounding estua-
rine water, for a total of 4,395 jurisdictional acres.

The NBNERR was incorporated in 1980, be-
coming the seventh unit in the NERR System. At the
time, the NBNERR was called the Narragansett Bay
National Estuarine Sanctuary and was composed of only
the North Prudence, Patience Island, and Hope Island
units. Other units were incorporated into the Reserve as
they were acquired in later years (Table 2.1). The most
recent acquisition was Dyer Island, which was purchased
in 2002 and will be incorporated into the Reserve after
completion of its updated management plan. The R.1.
Department of Environmental Management (RIDEM)
owns most of the units, except for the Prudence Conser-
vancy Unit, which is owned by the Prudence Conservan-
cy (alocal land trust).

All areas in the NBNERR are designated as
either ‘core’ or ‘buffer’ area, and permitted uses in a
given area are dependent on this designation. The NB-
NERR defines core areas as those “that are essential and
representative of natural habitats in the biogeographic
region in which the reserve is located. Recreation, habitat
manipulation, and other disruptive uses are restricted in
core areas’’; likewise buffer areas are defined as “those
areas that are set aside to further protect core areas. Low-
impact recreation, habitat manipulation, and research are
permitted in buffer areas” (Beck and Beck, 1998). Cur-
rent core and buffer designations for Reserve areas can
be found on the Reserve’s website at: www.nbnerr.org.

The NBNERR operates under a hierarchal frame-
work that includes an overall vision, mission, and a set of
goals. The overarching vision of the NBNERR iis to be a
valued leader, partner, and resource in the long-term col-
lection, synthesis, and dissemination of monitoring and
research data for enhanced coastal management within
Narragansett Bay and its watershed. Similarly, its mis-
sion is to preserve and protect representative estuarine
habitats within Narragansett Bay and provide opportuni-
ties for long-term research, education, and training for

CHAPTER 2. The Narragansett Bay National Estuarine Reserve

sound coastal stewardship. Finally, the goals of the
Reserve are to:

e Strengthen the protection and management of
representative estuarine ecosystems within Narragan-
sett Bay to advance estuarine conservation, research,
and education

e Increase the use of Reserve science and sites to
address priority coastal management issues within
Narragansett Bay and its watershed

e Enhance the ability and willingness for people to
make informed decisions and take responsible actions
that affect coastal communities and ecosystems

The NBNERR relies heavily on partnerships
with other organizations to fulfill its mission and
goals. As the Reserve’s state partner, RIDEM provides
support that is essential to the proper functioning of
the NBNERR, including enforcement, administration,
and maintenance of grounds, facilities, and vehicles.
RIDEM enforcement in the Reserve is limited, as of-
ficers are not stationed on Prudence Island. However,
when violations are reported, RIDEM Enforcement
has the capability of reaching the Reserve via a small
fleet of boats. Additional assistance comes from other
partners, including the town of Portsmouth, R.1., in
which the Reserve lies, the Prudence Conservancy
(Fig. 2.4), the Audubon Society of Rhode Island
(ASRI), and the University of Rhode Island (URI).
Portsmouth employs a police officer on Prudence
Island who can assist with law enforcement in the
Reserve. URI and ASRI have cooperative agreements
with the NBNERR. URI handles and processes all of
the NBNERR nutrient and chlorophyll samples col-
lected as part of its SWMP. ASRI assists with staffing,
equipment, transportation, and other necessary infra-
structure.

As with all NERRs, the NBNERR is staffed
by three core positions: a reserve manager, research
coordinator, and education coordinator. Additional
full-time staff include a coastal training program
coordinator, a natural resources/geographic informa-
tion systems (GIS) specialist, and a marine research
specialist. The Reserve is also able to augment its staff
with part-time and seasonal summer employees hired
through RIDEM or ASRI and with student interns
from URI, Roger Williams University (RWU), or oth-
er local universities. All staff members are dedicated
to carrying out the three main NERR functions of re-
search and monitoring, education, and stewardship.

The NBNERR research and monitoring
program emphasizes research conducted both by
Reserve staff and by visiting scientists and students,
and includes studies conducted in coastal upland and
estuarine habitats. Currently, the NBNERR research
priorities are:



Figure 2.6. The overnight cottage
can be used by visiting scientists and
anyone else who is working for or at
the Reserve. Photo from NBNERR
photo library.

Figure 2.7. The Prudence Island Ferry
transports people and vehicles between
Prudence Island and Bristol, R.I. Photo
from NBNERR photo library.
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« Species interactions and relationships to physical,
chemical, economic, and social processes

e Changes in species and guild composition, including
invasives, and interactions among species and the physi-
cal and chemical environment

e Habitat conservation, restoration, and biota use

e Data synthesis, hindcasting, and forecasting

¢ Monitoring, modeling, and prediction of coastal habi-
tat and ecosystem processes

¢ Quantitatively examine and model the primary fac-
tors that affect fisheries, productivity, and water quality
e Coupling of Reserve ecosystem dynamics to estua-
rine and regional dynamics including responses to the
effects of climate change

In addition, the current objectives of the NB-
NERR research program are to:
¢ Conduct and provide opportunities for original basic
and applied research regarding coastal and estuarine
systems
¢ Contribute to status and trends assessments and fore-
casting of environmental quality by tracking short-term
variability and long-term changes in biotic and abiotipa-
rameters at the Reserve and within the Narragansett Bay
estuary
e Work to protect the ecological integrity of Narragan-
sett Bay by encouraging and assisting in a multiagency
approach to research, monitoring, and science-based
ecosystem management
¢ Provide coastal resource managers, the scientific
community, and general education practitioners with ap-
propriate scientific and technical information that fosters
research, education, stewardship, and informed decision
making

The NBNERR research program relies heav-
ily on collaborations with other local research partners
to achieve its goals and objectives. For example, the
Reserve collaborates with Save The Bay to conduct re-
search on the ecological responses to salt marsh restora-
tions in Narragansett Bay, and with the Atlantic Ecology
Division of the U.S. Environmental Protection Agency
(EPA) to study aspects of the ecology of wading birds
in the Bay, including quantifying the effects of human
disturbance on wading-bird foraging. Other research
partners include RIDEM, RWU, the Narragansett Bay
Estuary Program, and URI, among others. For more
information on the NBNERR research program, visit
www.nbnerr.org/research.htm.

Additional core programs at the NBNERR
include the education, coastal training, and stewardship
programs. The Reserve education program currently
strives to cultivate an awareness and knowledge of the
area’s natural resources, on-going research projects, land
stewardship practices, and the resources available to
the public through recreation, education, and volun-
teer programs at the Reserve. The education program
is also invested in developing and implementing the
system-wide K—12 Estuary Education Program, and will

begin Teachers on the Estuary (TOTE) workshops in
Rhode Island in 2009. The NBNERR CTP focuses on
providing coastal decision-makers with scientific tools
that are necessary for making informed management
decisions. The primary target audiences of the CTP are
municipal staff (including town planners and manag-
ers), municipal volunteers, designers and developers,
landscape architects, engineers, and attorneys. The
focus of the NBNERR Stewardship Program is on
effectively managing the Reserve’s land and water
resources. Specific management issues include the
protection of rare species and representative habitats,
management of invasive species, and restoration of
specific habitats. To carry out each of these functions,
the NBNERR emphasizes integration and cooperation
among staff members and collaborations with other
organizations and partners.

To support its main functions, the NBNERR
provides its staff and professional visitors with various
facilities that include laboratory space and supplies,

a library and conference room, a multi-parameter
meteorological station, limited docking facilities, and
free overnight housing (Figs. 2.5, 2.6). The Reserve’s
education center is located within the Reserve’s
headquarters, as are the staff offices. A small educa-
tional kiosk also operates at the T-wharf in the South
Prudence Unit during the summer season. Patience,
Hope, and Dyer islands are undeveloped and do not
have any support facilities.

The Reserve’s setting is predominantly natural
or rural, in contrast to much of coastal mainland
Rhode Island, which is generally heavily developed.
Patience, Hope, and Dyer islands are completely
uninhabited. Prudence remains mostly undeveloped,
but supports small clusters of residential housing and
other limited development. The year-round human
population on Prudence Island is approximately 150
people, although this peaks to nearly 2,000 people
at times during the summer. Prudence Island lacks
many amenities, although one small year-round and
one summer general store are available, as is an is-
land post office. Transportation to the NBNERR is
by private boat or by the Prudence Island auto and
passenger ferry (Fig. 2.7), which makes multiple daily
round-trips between Bristol, R.I., and Homestead on
Prudence Island. All visitors to the Reserve are en-
couraged to provide their own ground transportation
while on Prudence Island. For more information about
any aspect of the Reserve, visit the NBNERR website
at www.nbnerr.org.
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Figure 3.1. The Prudence Inn
(built in 1894) contained more
than 20 guestrooms. Postcard
reproduction.
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Human and Land-Use History of the NBNERR

Overview

Prudence Island has had a long history of
predominantly seasonal use, with a human popula-
tion that has fluctuated considerably due to changes
in the political climate. The location of Prudence
Island near the center of Narragansett Bay, although
considered isolated and relatively inaccessible by
today’s standards, made the island a highly desirable
central location during periods when water travel
was prevalent.

The land-use practices on Prudence Island
are generally consistent with land-use practices
throughout New England from prehistoric periods
through the present. This region was extensively
forested prior to European settlement, and the for-
est was believed to be highly dynamic due to the
influence of natural disturbance, changing climate
conditions, and the activities of American Indi-
ans (Foster and Motzkin, 1998). The use of fire to
remove understory vegetation, a common practice
of the Indians in this region, resulted in forests that
have been described as open and park-like (Morton,
1883[1632]). However, as Indian use of Prudence
Island was limited to seasonal activities (Stachiw,
1981), it is possible that the forests on the island
would have retained a more natural vegetation
composition and structure than forests of nearby
coastal areas that were subject to year-round human
impacts. Recent investigations of regional land-use
history suggest that open-land habitats in pre-
European uplands were more uncommon than previ-
ously believed; natural and human disturbance was
infrequent and generally local to Indian settlements
(Foster and Motzkin, 2003).

The colonial influence on the New England
landscape is visible today in the form of stone walls,
foundations, and forest composition. The impact
on the landscape during European settlement in
this region was substantial. Much of the forest was
cleared for agriculture, pasture, and for timber and
cordwood. Initially, areas near the coast and river
systems supported the largest population centers.
Deforestation began in these areas and spread across
the landscape in concert with more widespread
settlement throughout the region. The greatest
degree of deforestation in New England generally
occurred during the postcolonial period (reaching
its maximum around the mid-1800s); however,
deforestation of Prudence Island is likely to have
occurred somewhat earlier, as the most intensive
agricultural period occurred prior to the Revolution-

ary War. During the time that forests were being
cleared, drainage of coastal and inland wetlands
also occurred, which together with the deforesta-
tion activities would have altered the hydrology of
the region (Niering, 1998). Changes in hydrology
would, in turn, influence future vegetation composi-
tion. Although reforestation has occurred throughout
much of the region, the current forests are dissimilar
to the forests that existed prior to European settle-
ment, reflected most notably in the reduction or loss
of previously dominant or common species. In addi-
tion to forest compositional trends that can be linked
to past land use, structurally the forests are most
often young and even aged (Foster, 1992).
Agricultural use of the land on Prudence
Island began with the establishment of multiple
tenant farms on large continuous parcels during the
colonial era, then changed to fewer, larger indi-
vidual farms operated by a small number of tenants
throughout the 19™ century, and finally progressed
to the abandonment of all but a few owner-operated
farms by the start of the 20™ century. As elsewhere
in New England, it wasn’t until competition from
Midwestern states in the mid- to late 1800s made
local farming unprofitable that much of the land
on Prudence Island was abandoned as farmland.
Generally, the least productive, marginal lands were
abandoned first. During the last century, the aban-
donment of large tracts of land on the island created
a patchwork of multi-stage vegetation as each parcel
in turn was successionally reclaimed by grassland
and woody species, eventually developing into the
forests of today.

Prehistory (prior to 1640)

The islands of Narragansett Bay, with their
numerous sheltered coves, likely provided excellent
fishing and shellfishing resources that would have
been attractive to prehistoric populations. Privately
held artifact collections from Prudence Island repre-
senting various projectile point styles ranging from
Middle Archaic to Late Woodland periods (6,000
B.P. to 4,500 B.P.) serve to support this suggestion.
However, these artifact collections are relatively
modest and may indicate only limited use of the
island throughout its history. A prehistoric survey
of Prudence and Patience islands conducted in 1981
identified numerous seasonal campsites where shell-
fish processing, stone tool manufacturing, and cook-
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ing were evident, but also found no strong evidence
that permanent, large prehistoric settlements existed
on either island (Kerber and Luedtke, 1981).

The absence of permanent settlements and
the apparent lack of diversity in activities at identi-
fied seasonal campsites on Prudence Island may
best be explained by political factors that structured
prehistoric communities and their activities. Histori-
cally, the jurisdiction of islands has often been am-
biguous, leading them to become relatively underuti-
lized neutral territory. It has been suggested that this
may account for the limited prehistoric use of both
Prudence and Patience islands (Kerber and Luedtke,
1981). Jurisdictional disputes may similarly account
for limited use of Prudence Island during the mid-
1600s. Prudence
and Patience islands
existed on the east-
ern edge of the Nar-
ragansett Indian ter-
ritory but appeared
to be peripheral to
their main area of
activity (Kerber and
Luedtke, 1981).
Maytum (1976)
suggests that the
Wampanoag tribe,
with a territory
predominantly east
of the Bay, may have inhabited many islands in the
Bay prior to the Narragansett tribe expansion into
this area. Certainly both tribes claimed ownership
of Prudence Island during the early colonial period.
The Narragansett tribe attempted to attract European
settlement by offering Prudence Island as a gift, first
to John Oldham in 1634, then to Roger Williams in
1637. Later, in 1669, King Phillip, sachem of the
Wampanoag tribe, gave Prudence Island to John
Paine and in 1670, the Wampanoag tribe made the
claim that since Prudence Island belonged to them,
the transfer of Prudence Island from the Narragansett
tribe to Roger Williams was illegal. Although there
was a clear dispute as to ownership, the purpose of
gifting the island to European settlers was presum-
ably to prevent use of the land by the neighboring
tribe and/or to establish a neutral territory.

The Colonial Era (circa 1640 to
1775)

It is probable that, when the first colonists
arrived, a mature growth forest of mixed hardwoods
and conifers covered Prudence Island. Wild game

and fish were undoubtedly plentiful, potable water
sources were abundant, and the soil types would
have supported the farming practices of the time.
The location of the island in the middle of Narragan-
sett Bay was beneficial in terms of climate and ease
of travel.

In 1637, Roger Williams and Gov. John Win-
throp of Massachusetts purchased Prudence Island
(called Chibachuwesett by the Indians) from the
Narragansett sachems, Canonicus and Miantonomi,
for 20 fathoms of wampum and two coats. Williams
kept the north half of the island for himself, with
Gov. Winthrop taking the south half of the island.
Although Williams visited the island on a number
of occasions, he and Gov. Winthrop were typical
absentee landlords of the time,
reflecting property ownership
attitudes that were to prevail
throughout much of Prudence
Island’s history.

The settlement of Pru-
dence Island started soon after
it was purchased, initially at
the north end of the island and
slightly later at the extreme
south end. Williams estab-
lished the first small stock
farm in the vicinity of Potters
and Sheep Pen Cove (at the
northern end of Prudence
Island) and his servant Joshua Windsor became the
first colonial resident. Although this initial attempt at
establishing a stock farm failed, by about 1665, there
were a small number of tenants living in the area
around Potters Cove and the neck of the island. The
main activity associated with these farms appears to
have been stock farming, particularly sheep and pigs.
These settlers cleared land, pastured their animals,
and grew some crops including corn, wheat, and rye.
They cut trees for building homes, fences, barns, and
used firewood for cooking and heating. Although
the activities of these early settlers had some impact,
they occupied only a small part of Prudence Island,
and their impact was likely to have been minimal.
The earliest settlers on the extreme south end of
the island probably arrived some time in the 1650s.
Within 10 years, there were a number of settlers in
this area. The tenants at this end of the island were
primarily planters, not stock farmers. Although prop-
erty ownership would change many times through-
out the next century, a small number of individuals
continued to own large continuous parcels and these
properties were occupied by tenant farmers.

The impact of King Phillip’s War (1675—
1676) on the inhabitants of Prudence Island was
significant, though no battles were fought here.



The war caused many of the residents to confront
their isolation and vulnerability and many of them
departed the island. Also at this time, lands were
becoming available elsewhere, and land ownership
would have represented a substantial improvement
over continuing as a tenant on Prudence Island
(Stachiw, 1981).

As the region became increasingly settled
in the years following King Philip’s War, tenant
farmers eventually returned to Prudence Island. By
about 1730, more than 20 small farms had been
established across Prudence Island. The island had
become somewhat of a market basket, exporting
farm produce to other areas of the state, includ-
ing Newport and Providence. This “golden age of
farming” on Prudence Island lasted from about 1735
until 1775.

The first regular ferry service to the island
was established in 1742, and the increased acces-
sibility significantly enhanced the desirability of this
location. A number of ferries were operated at vari-
ous times, and these ferries often carried the mail
between Providence and Newport, distributing mail
to Prudence Island residents and businesses along an
overland route between ferry landings located at the
north and south ends of the island.

In addition to livestock operations and
farming, the island supported at least three grind-
ing mills during the colonial era, two powered by
wind, and one by water. It is noteworthy that there
was also some type of blacksmith operation, called
the “pin factory,” that was located near the south
end of the island. The island population at this time
was sufficient to support not only ferry services, but
houses of entertainment or inns, a brick- and pot-
tery-making business, and a shipbuilding operation,
as well as institutions dedicated to education and
religion. With 20 to 30 farms and various support
activities taking place on the island, the impact of
human activities had become significant. During the
seasonal peaks of activity, the human population on
the island reached 2,500 to 3,000.

The Revolutionary War & Its
Aftermath (circa 1776 to 1874)

The Revolutionary War had a devastating
social and ecological impact on Prudence Island.
Due to its relative isolation, Prudence Island and its
residents suffered greatly —more so than most other
areas of Rhode Island. British soldiers raided the
island multiple times and several skirmishes were
fought there, starting in January 1776. The island
was virtually abandoned from January 1776 until
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about 1780. British troops burned nearly all buildings
on the island between 1776 and 1778, cut down all the
remaining trees on the island for firewood, and con-
fiscated or destroyed everything of value they could
find. After the war, many of the prewar residents
never returned to the island.

A wealthy Providence merchant purchased
large tracts of land on the island following the Revo-
lutionary War and built three new farmhouses in the
1780s—two near the center of the island, and one in
the Potters Cove area. The practice of tenant farming
resumed at Prudence Island following the construc-
tion of these farmhouses.

The farms established after the war were typi-
cally larger and fewer in number than their prewar
counterparts. By the mid-19th century there were
about 12 farms operating on the island, varying in size
from 100 to 800 acres. Most of these farms were oc-
cupied by tenants. A typical farm on Prudence Island
during the mid-19th century would have kept a small
number of horses, several oxen, some milk cows,

a few pigs, and a larger number of sheep (probably
more than 50). This typical farm wo