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ApstrACT. — Constructed wetlands and upland nesting areas were completed in May 1997 to replace
Blanding’s turtle (Emydoidea blandingii) habitats lost to a school expansion in Dutchess County, New
York. Organic sediments and vegetation were salvaged and moved 200-700 m to create 1.4 ha of
deep-flooding, shrubby, groundwater-fed wetlands interspersed with dry, coarse-textured, sparsely
vegetated, upland soils. Deep pools were created for drought refuge, and a 1.5 km fence with one-way
turtle gates was built between the restoration area and the school. During the 1997 nesting season,
9 of 11 radiotracked females used the constructed wetlands and all 11 nested on the constructed
nesting areas, producing 104 live hatchlings. One to 3 adult turtles used the newly-created wetlands
simultaneously throughout summer and fall. Occupancy of the new wetlands was greater during the
nesting season and subsequent summer of 1998 than in 1997, but there was no documented presence
during winter or early spring. Because the long-term prognosis of constructed wetlands is uncertain,
wetland construction should be used to increase habitat for Blanding’s turtle rather than merely to
compensate on an area-to-area basis for the planned destruction of wetlands.

Kty Worbs. — Reptilia; Testudines; Emydidae; Emydoidea blandingii; turtle; habitat; landscape;

soils; wetland restoration; mitigation; nesting; New York; USA

Blanding’s turtle (Emydoidea blandingii) (Reptilia:
Emydidae) is listed by the New York State Department of
Environmental Conservation as “threatened” in the state.
The species occurs in two disjunct regions of New York:
Dutchess County in the southeast, and Jefferson and St.
Lawrence counties in the north. Most Blanding’s turtle
wetlands in Dutchess County have been altered by drain-
age, channelization, dredging, impoundment, partial fill-
ing, dumping, clearing of peripheral vegetation, agricul-
ture, water pollution, or the adjacent construction of
homes, businesses, schools, and parking lots. Dutchess
County has a rapidly growing human population and
intensive development activities, in marked contrast to
northern New York where habitats have not undergone
severe alteration (PJP, pers. obs.) and much habitat is in
nature reserves. The rapid land use change and fragmen-
tation of habitats and land holdings in Dutchess County
present a serious stress to a species that requires habitat
complexes of at least one to several square kilometers
(Kiviat, 1997).

Loss and degradation of wetlands threaten many turtle
populations (Klemens, 1989; Ernst et al., 1994). In the
coterminous United States, more than half of the pre-Euro-
pean wetland area has been lost in historical times (Mitsch
and Gosselink, 1993). Thus, there is less total area of habitat
for many species, and remaining wetlands may be farther
apart or farther from suitable nesting areas. Yetin the past 50
years, many artificial wetlands have been created — for
water bird habitat, waste treatment, flood storage, and re-
cently for compensatory “mitigation” of wetland loss per-

mitted under federal and state wetland protection laws.
Managers can potentially construct wetlands for replace-
ment, enhancement or increase of available habitat, and as
experiments to probe the ecological function of habitats.
This opportunity must be tempered with caution; wet-
land ecosystems are complex, as are turtle habitats, and
artificial replication of all of their key characteristics
may not be possible. Nevertheless, scientific studies
conducted before and after habitat construction can pro-
vide information about the feasibility, effectiveness,
efficiency, and costs of restoration for specific goals and
target species.

This paper summarizes the design of a habitat construc-
tion project for the Blanding’s turtle, and 27 months of pre-
and post-construction monitoring of turtles at the site. We
include information about design and construction of habi-
tats because of widespread interest in restoring or enhancing
habitats. We use “restoration” in the broadest sense to
include construction or alteration of habitat intended to
improve its quality or quantity.

SITE DESCRIPTION

The restoration site lies between a public school and a
state park on land that was farmed until around 1950 (Fig. 1).
There are approximately 6 ha of pre-existing wetlands
suitable for Blanding’s turtle use, and 1.4 ha of constructed
wetlands built in 1996-97. A “donor” wetland (0.7 ha)
provided much of the soils and vegetation for the constructed
wetlands. All the wetlands are underlain by organic sedi-
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Figure 1. Maps of 1996 pre-restoration (A) and 1997 post-restoration (B) features. Al, A2, B = constructed wetlands; CS = Corner Swamp,
NCP = North Campus Pond, SE = Southeast Swamp; D = donor wetland. (Drawn by Kathleen A. Schmidt).

ments. The two pre-existing wetlands favored by Blanding’s
turtles are: (1) Corner Swamp, 4.0 ha, with a central red
maple (Acer rubrum) swamp and peripheral areas with
buttonbush (Cephalanthus occidentalis), purple loosestrife
(Lythrum salicaria), and a deeper moat; and (2) Southeast
Swamp, 0.6 ha, dominated by purple loosestrife, tussock
sedge (Carex stricta), and shrubs of several species. South-
east Swamp was a shallow red maple swamp not known to
be used by Blanding’s turtles prior to 1986 when it was
permanently flooded due to accidentally blocked drainage
(EK, pers. obs.). The turtles began using the wetland soon
after this event.

The environment around the site is rural in transition to
suburban, and there are two major highways nearby. Dutchess
County lies east of the Hudson River between New York
City and Albany. The western two-thirds of the county
supports at least 11 small populations of Blanding’s turtle in
complexes of small wetlands with nearby uplands that have
gravelly loam soils derived from glacial outwash. The veg-
etation of the wetlands used by the turtles includes a promi-
nent shrub component, little tree canopy cover, and little
cover by graminoid plants (Fig. 2). There are also organic
sediments and fluctuating water levels (0-1.2 m deep).
Environmental characteristics, from the landscape scale

down to the microhabitat scale, appear to maximize warm-
ing in spring (Kiviat, 1997).

The spring and summer of 1996 were very wet. Most of
the pre-existing wetlands retained water all year. In 1997,
there was a severe drought, wetlands drew down rapidly in
late spring, and by August water sufficient for adult
Blanding’s turtle use (>25 cm deep) remained only in
constructed wetland A1, the dredged pool in North Campus
Pond (Fig. 1B), and in artificial ponds in the park north of
Corner Swamp. Spring and summer 1998 were much wetter
than in 1997, and water levels in all wetlands remained high
into July; water levels fell rapidly in late July and early
August but all wetlands retained sufficient water for adult
turtles through August. Turtles survived drying up of wet-
lands by migrating to permanent water, burrowing in the
sediments of the dried-up wetland, or hiding in dense vegeta-
tion or leaf litter on uplands.

RESTORATION DESIGN
AND IMPLEMENTATION

Restoration Plan. — The Arlington Central School
District (ACSD) planned to expand its buildings, parking
lots, and athletic fields. Neighboring land use limited op-






