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Geographic setting of the NBNERR, including the extent of the 4,818 km2 (1,853-square-mile) Narragansett Bay watershed. GIS data sources courtesy of RIGISS (www.edc.uri.edu/rigis/) and Massachusetts GISS (www.mass.
gov/mgis/massgis.htm).
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'EOGRAPHIC 3ETTING
Prudence Island is located roughly in
the center of Narragansett Bay, R.I., bounded by
41o34.71’N and 41o40.02’N, and 71o18.16’W and
71o21.24’W. Metropolitan Providence lies 14.4
kilometers (km) (9 miles) to the north and the city
of Newport lies 6.4 km (4 miles) to the south of
Prudence (Fig 4.1). Because of its central location,
Prudence Island is affected by numerous water
masses in Narragansett Bay including nutrient-rich
freshwaters flowing downstream from the Providence and Taunton rivers and oceanic tidal water
masses moving upstream from Rhode Island Sound.
Prudence Island is the third largest island in Narragansett Bay after Aquidneck and Conanicut islands,
and is easily the largest island in the Reserve at
1,424 hectares (ha) (3,559 acres).
The other three smaller islands in the Reserve are all located in close proximity to Prudence
Island. Patience Island sits 0.16 km (0.1 mile) off
the northwest point of Prudence, while Hope Island
and Dyer Island lie 2.4 km (1.5 miles) to the west
and 1.1 (0.7 mile) km to the southeast of Prudence
Island, respectively. In decreasing order, the sizes of
these islands are 86 ha (214 acres) (Patience), 31 ha
(78 acres) (Hope), and 14 ha (36 acres) (Dyer).

#LIMATE AND 7EATHER
The temperate, maritime climate around
the Reserve and surrounding mainland is heavily
influenced and moderated by Narragansett Bay.
Meteorological patterns on mainland Rhode Island
are monitored by the NOAA National Weather
Service (NWS) at T.F. Greene airport in Warwick,
R.I. (on the west side of Narragansett Bay, approximately 16 km (10 miles) south of Providence). A
more comprehensive suite of meteorological data
is monitored on Prudence Island with a Campbell
weather station located
near Potter Cove (Figs.
2.5, 4.2). The weather
station on Prudence
Island was established
in 1996 and began
continually collecting
weather data as part
of the NERR System-Wide Monitoring

Program in 2001. Annual weather patterns on Prudence Island are similar to those on the mainland,
at least when considering air temperature, wind
speed, and barometric pressure (Figure 4.3).
Using recent data collected from the
NBNERR weather station, some annual patterns
are clear. For example, air temperature, relative
humidity, and the amount of photosynthetically
active radiation (PAR) all clearly peak during the
summer months (Fig. 4.3). The total amount of
precipitation is generally highest during spring and
fall, but this pattern is not as strong as the former
parameters based on these limited data. Wind
speed is lowest during the summer and barometric pressure displays no strong annual pattern.
Predominant wind directions vary by season (Fig.
4.4). In spring, winds are mostly from the southwest and northeast, but are primarily only from
the southwest at lower velocities in the summer. In
fall, high velocity northwest winds accompany the
southwesterlies, and in winter a mix of northern,
northwestern, and southwestern winds is common.

'EOLOGY
All of Rhode Island, including Prudence,
Patience, Hope, and Dyer islands, has been intermittently buried under glacial ice sheets beginning
as far back as the Pleistocene epoch, approximately
2.5 to 3 million years ago. The last of the glaciers
retreated from the area during the Wisconsin
glaciation, approximately 12,000 years ago. As the
glaciers retreated from the area, they deposited vast
amounts of till, sand, gravel, and unconsolidated
rock over the bedrock (Fig. 4.5). Most of the land
on the four islands is composed of thin glacial
till over ancient bedrock, with smaller areas of
adjacent outwash (Fig. 4.6). Like much of the Narragansett Bay coastline, the bedrock of Prudence,
Patience, Hope, and Dyer islands is composed of
stratified sedimentary
rock from the Pennsylvanian age, while Narragansett Bay itself is an
ancient drowned glacial
river valley.

Figure 4.2. The NBNERR weather
station on Prudence Island. Photo
from NBNERR photo library.
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Figure 4.3. Meteorological patterns on Prudence Island and mainland, R.I. Prudence Island data are from 2003–05 from the NBNERR
weather station near Potter Cove. Temperature, humidity, pressure, and wind speed plots are monthly averages from 15-minute
samples. PAR and precipitation plots are monthly totals from 15-minute samples. Mainland temperature, pressure, and wind speed
data were obtained from the NWS at T.F. Greene airport in Warwick, R.I. Temperature and wind speed data are monthly averages from
1999–2004; pressure data are monthly averages from 2001–04. Error bars for all data are standard deviations.
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Figure 4.4. Seasonal wind roses from the NBNERR weather station located near Potter Cove on Prudence Island.
Data are from 2003–05. All wind rose figures were created using the WRPLOT View software package (©1998–
2004 Lakes Environmental Software).
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Figure 4.5. Glacial erratics found on a Prudence
Island beach. Photo from NBNERR photo library.

Figure 4.6. Glacial deposits overlying
bedrock on Prudence, Patience, Hope,
and Dyer islands. GIS data sources
courtesy of RIGIS.



Figure 4.8. Sandy, well-drained Poquonock soils fronting and supporting pine
barrens in the South Prudence Unit of the
NBNERR. Photo from NBNERR photo
library.
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3OILS
Much of the information on the soils of Prudence, Patience, Hope, and Dyer islands was obtained
from the Soil Survey of Rhode Island (Rector, 1981).
According to this survey, soils can be classified as
soil series, complexes, undifferentiated groups, or
miscellaneous areas. A soil series characterizes soils
by their profiles. Each series can be further broken
into different phases based on characteristics such
as slope, wetness, or salinity, among others. For
example, the Newport soil series on Prudence Island
is present in three phases (A, B, and C phases) based
on differences in slope (Table 4.1; Fig. 4.7). A soil
complex is an area of at least two soils that are well
mixed together or too small to be differentiated on
a map. An example of this on Prudence Island is the
rock outcrop—Canton complex (Rp). An undifferentiated group is also an area of two or more soils
that are not separated simply because there is little
value in doing so, and an example from Prudence is
the Canton and Charlton fine sandy loams, zero to 3
percent slopes.
Based on this, 27 different soil types (including multiple phases of the same soil series) are found
on Prudence, Patience, Hope, and Dyer islands (Table
4.1; Fig. 4.7). This includes features such as beaches
around each of the islands and rocky outcrops along
the shore of Hope Island. Based on acreage, the
dominant soil types for each island (after summing
multiple phases of the same soil series) are the

Newport series (Prudence and Patience islands),
the Canton and Charlton complex (Hope), and the
Merrimac series (Dyer).
Prudence Island is dominated by nonhydric soils, but approximately 24 percent of the
soils on the island are hydric, supporting relatively
large areas of wetlands. Although it is composed
of a diverse array of soil types, Prudence is ultimately dominated by different phases of both the
Newport and Poquonock soil series (856.7 acres
and 775.4 acres, respectively). The Poquonock
series is notable in that only 2,555 acres of this
series are found in Rhode Island as a whole; thus
over 30 percent of the statewide total (775 acres)
is found on Prudence Island. It is these sandy,
well-drained Poquonock soils (Fig. 4.8) that support two areas of globally rare pine barrens found
on Prudence—one in the southwest corner of the
island and the other directly south of Prudence
neck (see Chapter 5).
Soils are even drier on Patience Island,
where only 12 percent of the island (26 out of
210 acres) is composed of hydric soils. The
hydric soils (Matunuck mucky peat and Stissing
silt loam) are associated with a salt and brackish
marsh found along the southeast side of the island.
Hope Island is listed as being composed entirely
of non-hydric soil types, although two small
perched wetlands are known to exist. It is unique
among the four islands in that it is overwhelmingly dominated by rocky outcrops and the Canton

Table 4.1. Acres of soil types found on Prudence, Patience, Hope, and Dyer Islands. Soil types include soil series (including different
phases of the same series), complexes, undifferentiated groups, and miscellaneous areas, but not waterbodies (Rector, 1981). Acreages
of Prudence Island soils are presented for different sections of the NBNERR, for the NBNERR as a whole, and for all of Prudence
Island.



