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INTRODUCTION

At the request of New Windsor Farms, LLC, I conducted a habitat assessment for New York 
state-listed fauna on the proposed Apple Ridge subdivision site located in the Town of New Windsor, 
Orange County, New York. New Windsor Farms, LLC is seeking federal and state approvals for the 
construction of a 138-lot clustered subdivision, known as Apple Ridge, on approximately 65 acres of a 
419.1-acre property situated between Beattie and Bull roads (Figure 1). The results of the wildlife habitat 
assessment are summarized in this report.

METHODS

Fieldwork was conducted on the Apple Ridge subdivision site 24 & 28 October and 8 November 
2011. The survey consisted of walking the entire property (Figure 3), on foot documenting vegetation and 
ecological communities, assessing wetland soils and hydrology, and taking representative photographs for 
each type of habitat and/or unique habitat features documented onsite. This portion of Orange County is 
known to contain several State Threatened, Endangered, and Special Concern vertebrates, including two 
that are also federally listed: Indiana bat (Myotis sodalis) and bog turtle (Glyptemys muhlenbergii) (Table 
1). The bog turtle (State Endangered; Federally Threatened) prefers unique, groundwater-fed, calcareous 
wetlands that are generally uncommon in this portion of Orange County. Indiana bats (State Endangered; 
Federally Endangered) are also rare and are currently in decline as a result of white-nosed syndrome 
(http://www.dec.ny.gov/animals/45088.html); however, an Indiana bat was captured approximately 4.5 
miles NE of Apple Ridge at the Newburgh Airport in 2008 (John Greaves III, Clough Harbor Associates, 
pers. comm.). Special attention was devoted towards identifying potential Indiana bat roosting habitat on 
the project site.

RESULTS

Ecological Characterizations of Onsite Habitats
The site of the proposed Apple Ridge subdivision consists of an active apple orchard, hayfields, 

fallow meadows, deciduous upland forest, and wetlands consisting of forested, scrub-shrub, emergent and 
open-water communities. The majority of non-cultivated and/or managed land occurs in the southern 
portion of the site. Other than a few patches of forest, an isolated wetland (VP-1), and wet fields 
associated with irrigation ponds, the central and northern portions of the site, where the subdivision is 
planned, is primarily apple orchard.

Wetlands
The Apple Ridge site contains portions of three New York State (NYS) Wetlands: MB-36, MB- 

37, and MB-38, all of which are located in approximately the southern third of the site (Figure 2). MB-36 
is located mostly offsite; the small portion that extends onto the Apple Ridge site consists of a 
forested/scrub-shrub seepage that drains into an offsite bottomland swamp community. MB-37 consists 
of modified agricultural wetlands that have been taken out of production (i.e., pasture, cropping) for 
several decades (Figure 17). The vegetation communities associated with MB-37 consists of scrub-shrub, 
wet meadow, and swamp. Dominant obligate and facultative wetland vegetation included various 
dogwoods (Cornus sp.), black haw (Viburnumprunifolium), goldenrods (Solidago sp.), sedges (Carex 
sp.), reed canary grass (Phalaris arundinacea), sapling and pole-sized hardwoods (e.g., Acer rubrum, 
Fraxinus, Ulmus americana), shrubby honeysuckles (Lonicera sp.), various brambles (Rubus sp.), and 
multiflora rose (Rosa multiflora). MB-38 contains hardwood swamp and two open-water wetlands 
consisting of a ca. 8-acre natural kettle-hole pond and an excavated irrigation pond, both of which are 
currently occupied by beavers (Castor canadensis) (Figures 4, 7, 15, & 16).
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Seven temporary ponds, commonly referred to as ‘vernal pools,’ were identified during the 
survey (Figures 4, 5, & 6). These shallow wetlands, which hold water primarily in the winter and spring 
months, support a unique group of organisms that are evolutionarily adapted to carry out all or portions of 
their life cycle when standing water is present. In New York, these species, often referred to as ‘vernal 
pool indicators,’ include the mole salamanders (genus: Ambystoma), wood frog (Lithobates sylvatica), 
and invertebrates such as the fairy shrimp (Eubranchipus vernalis). Six of the vernal pools (labeled as 
‘VP-#’ on maps and photos) were documented onsite: VP-1, 2, 3, 4, 5 and 6—none of which were 
associated with the coarsely delineated portions of the NYS wetlands. VP-7 was observed on the adjacent 
R&C Mulligan property, which borders Apple Ridge along the NW section of the property.

Two man-made irrigation ponds bordered by agriculturally-modified wet meadow habitat are 
located in the NE portion of the site (Figures 8, 18, & 19). The wet meadows contain mineral soil
substrates and are drained by excavated channels. Most of the wet meadow appeared to be under a late- 
summer mowing regimen, which favored the establishment of graminoid vegetation. Non-graminoid 
species present in the meadows included purple loosestrife (Lythrum salicaria), willow-herb (Epilobium 
sp.), aster (Aster sp.), and tear-thumb (Polygonum sp.). While bog turtles are occasionally found in wet 
meadows, they typically contain a stable source of groundwater and soft, saturated soils. The herbaceous 
wetlands on the Apple Ridge site did not contain suitable bog turtle habitat.

Hardwood Forest
Upland hardwood forest communities occur in the central and southern portions of the site. Much 

of the upland forest occurs on slopes surrounding bottomland swamp. A narrow band of upland forest 
along the SW boundary of the property forms a contiguous block with forest habitat on the adjacent 
Mallard, Van Leeuwen, Beattie Road Associates, R&C Mulligan Corp. properties et al. Including the 
offsite habitat, this area contains the largest forest block (ca. 150 acres) within the vicinity of the Apple 
Ridge site. Dominant hardwood species identified onsite included: red maple, white oak (Quercus alba), 
pin oak (Quercus palustris), American beech (Fagus grandifolia), black cherry (Prunus serotina), 
American elm, tulip (Liriodendron tulipifera), sugar maple (Acer saccharum), American hornbeam 
(Carpinus caroliniana), mockernut hickory (Carya tomentosa), shagbark hickory (Carya ovata), and 
American sycamore (Platanus occidentals'). Many of the largest trees were white oaks (> 60cm DBH) 
which were associated with forest edges and old stone rows (Figures 10-13). The understory consisted 
primarily of witch hazel (Hamamelis vi.rgi.ni.ana), black haw, high-bush blueberry (Vaccinium 
corymbosum), spicebush (Lindera benzoin), and various invasive, non-native shrubs.

Wildlife and Ecologically Significant Habitats
The ecological communities present on the Apple Ridge sub-division site are generally typical of 

the region: agriculturally-modified, fragmented, and replete with non-native flora. From biodiversity 
standpoint, the most ecologically significant habitats include the kettle-hole shrub swamp, woodland 
pools, and the large living, senescent, and dead hardwoods that were scattered along old hedgerows and 
edges of forest patches throughout the site.

The kettle-hole shrub swamp and adjacent beaver-occupied irrigation pond contains suitable 
habitat for a variety of wildlife (e.g., amphibians, reptiles, waterfowl, and wading birds) including the 
State-Endangered northern cricket frog (Acris crepitans) habitat. The northern cricket frog is currently 
known from less than 10 sites in Orange, Rockland, Ulster, and Dutchess counties and has experienced 
significant declines in many areas with the exception of Glenmere Lake in Florida, New York, where it is 
still relatively abundant (NYS Department of Environmental Conservation, personal communication; 
Jason Tesauro, personal observations). In New York, northern cricket frogs seem to prefer permanent, 
groundwater-fed ponds and lakes glacial in origin with circumneutral water chemistry, organic substrates, 
and thick emergent and submergent vegetation. In addition to these open-water habitats, which are used 
by northern cricket frogs for breeding and other life histories during the spring and summer months, the 
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species also requires rocky uplands and/or groundwater-fed swamps for overwintering. The kettle-hole 
shrub swamp onsite was natural in origin and appeared to be groundwater-fed, from what could be 
observed in light of the current beaver occupation. While it certainly contains more woody vegetation 
than typical New York northern cricket frog habitats, there are areas of open water, organic soils, and 
well-established emergent vegetation along the edge of the shrub swamp. It has been hypothesized that 
one factor that has led to the decline of the northern cricket frog in the Hudson Valley has been the loss of 
its preferred natural lake/pond habitat, most of which have been dammed, drained, or excavated for 
agricultural and recreational purposes. Natural kettle-hole ponds of this sort are regionally rare and 
could—most likely by a long-shot—support a small, relict population of northern cricket frogs. NYS 
Dept. of Environmental Conservation (NYSDEC) often requests permit applicants in Orange County to 
conduct northern cricket frog presence/absence surveys for open-water wetlands much less suitable (i.e. 
artificial ponds, farm ponds) than the onsite kettle hole pond. May-June callback and/or auditory surveys 
can determine if northern cricket frogs are present.

With the exception of VP-1 (Figure 14), which is a marshy, scrub-shrub wetland bordered on all 
sides by apple orchards, all of the vernal pools identified during the survey can be characterized as 
‘woodland ponds.’ Woodland pools, which occur as isolated wetlands—often occupying glacial kettle 
holes—within forests, tend to be most biologically diverse type of vernal pool. These fish-less ponds 
provide ideal nursery conditions for the developing eggs and aquatic young of Ambystoma salamanders 
and other amphibians, as opposed to vernal pools that occur in more hydrologically dynamic settings such 
as floodplains or marshes which often support predatory fish and amphibians. Woodland pools are also 
the rarest type of vernal pool. Because of their small size, woodland pools have historically not been 
afforded protection by state and federal wetland regulations and consequently many have been lost from 
land development—a factor contributing to the New York State Special Concern designation of Jefferson, 
blue-spotted (Ambystoma laterale) and marbled salamanders (Ambystoma opacum). Vernal pools that are 
less hydrologically discrete or occupy man-made basins (e.g., farm ponds, gravel pits, tire ruts) are also 
rich with wildlife but tend to support more pedestrian (i.e., less specialized) species than woodland pools. 
The woodland pools documented onsite (Figures 20-23) support potential breeding habitat for obligate 
vernal pool-breeding amphibians including wood frog, spotted salamander, marbled salamander (Special 
Concern), and possibly Jefferson salamander (Special Concern), although Jefferson salamander is 
typically associated with rocky, mature woods and tends to be rare in landscapes with heavy agricultural 
use. March-April surveys can determine the presence/absence of these species.

Habitat for the Indiana bat is present onsite. The Indiana bat occurs throughout eastern and 
northwestern New York. It is dependent upon caves and abandoned mines for overwintering and medium 
to large-sized trees (> 13 cm in diameter) within a variety of landscapes—often near wetlands—where it 
communally roosts and bears young during the summer months. These summer ‘maternity’ roosts can 
occur in both dead and living trees. Suitable roost trees contain crevices, holes, cracks or loose bark and 
are typically exposed to ample sunlight. Dead trees, which are the more common or preferred roost 
habitat, can be of a variety of species including both deciduous and coniferous types. Favored live tree 
roosts documented in New York include older individuals of black locust (Robinia pseudoacacia) and 
shagbark hickory (Carya ovata). During their maternity period, Indiana bats often maintain several roosts 
(both primary and alternate) within their home range and typically switch roosts every few days. The 
Indiana bat is insectivorous and often forages near streams, rivers, and large wetlands located within 
forest and forest edge habitat (Callahan et al., 1997; USFWS, 1999; New York Natural Heritage 
Program).The Apple Ridge site’s patchwork of woodlands and forested hedgerows, many of which 
contain mature oaks, large snags (e.g., oak, elm, and red maple) and the occasional shagbark hickory, 
provide potential roosting habitat for the Indiana bat (Figures 10-13). Forested wetlands and irrigation 
ponds may additionally provide a potentially rich foraging source, although pesticide practices for apple 
production may have an effect on insect abundance.
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Other state-listed species that could also occur onsite include the following Special Concern 
animals: spotted turtle (Clemmys guttata), eastern box turtle (Terrapene Carolina), coopers hawk 
(Accipiter gentilis), and red-shouldered hawk (Buteo lineatus). Spotted turtles prefer a variety of shallow 
wetland habitats and could be present in the kettle hole-beaver pond complex, woodland pools, and 
irrigation ponds. Box turtles are terrestrial turtles that generally prefer woodlands but may use wetlands, 
old fields, and agricultural land including orchards. Both Cooper’s and red-shouldered hawks are forest 
raptors, with the red-shouldered preferring more bottomland forests. The Apple Ridge site and adjacent 
undeveloped properties collectively provide suitable nesting and foraging habitat for both species, 
although neither species was observed during the survey; nor were any raptor nests (i.e. elliptical, stick- 
built structures) observed in the onsite woodlands and swamp.

DISCUSSION

The endangered and threatened fauna habitat survey at the site of the proposed Apple Ridge 
residential subdivision identified potential habitat for two State-Endangered species: Indiana bat and 
northern cricket frog, and six Special Concern species: marbled salamander, Jefferson’s salamander, 
spotted turtle, eastern box turtle, Cooper’s hawk, and red-shouldered hawk. The footprint of proposed 
138-lot cluster development plan including residential units, roads, recreational fields, and water 
treatment facilities is restricted to the NE portion of the site, mostly on existing agricultural land (i.e., 
apple orchard and fields). Ecologically significant forest and wetland resources identified onsite including 
intact forest blocks, woodland pools, and the kettle-hole shrub swamp—a potential northern cricket frog 
habitat, will be maintained as open space, as per the cluster development plan.

The plans illustrate two forested wetland road crossings and some encroachment on the isolated 
vernal wetland, VP-1. These activities could impact potential Indiana bat roost trees, but with approval 
from NYSDEC and U.S. Fish and Wildlife Service, tree removal can be authorized during October 1 and 
March 31 when bats are hibernating. VP-1 is unlikely to be an important amphibian breeding habitat 
based on its agricultural landscape context; however, the observations of green frogs and muskrats during 
the site assessment may warrant further study into species presence.

As for the northern cricket frog, it may be prudent to conduct a May-June visual and vocalization 
survey to conclusively determine the status of the species on the site. While development is not proposed 
for any of the core potential aquatic habitat, northern cricket frogs are known to travel considerable 
distances throughout the season and could be impacted by the construction of the proposed wells and 
water treatment facilities NE (upstream) of the kettle-hole swamp complex. NYSDEC is rather vigilant 
about protecting northern cricket frogs, and it may be in the applicant’s best interest to provide data on the 
presence/absence of this species early in the application process.
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Table 1. New York State Endangered, Threatened and Special Concern vertebrates known to occur within Orange 
County and the southern New York region

Species Scientific Name State/Federal Status Onsite Status

Caudata (salamanders)

blue-spotted salamander Ambystoma laterale Special Concern habitat not present
Jefferson salamander Ambystoma jeffersonianum Special Concern habitat not present
marbled salamander Ambystoma opacum Special Concern habitat not present
long-tailed salamander Eurycea longicauda Special Concern habitat not present

Anura (frogs & toads)

northern cricket frog Acris crepitans Endangered habitat not present
Eastern Spadefoot Toad Scaphiopus holbrookii Special Concern habitat not present
Southern Leopard Frog Lithobates s. utricularius Special Concern habitat not present

Squamata (lizards & snakes)

Eastern fence lizard Sceloporus undulatus Threatened habitat not present
timber rattlesnake Crotalus horridus Threatened habitat not present
Eastern Hognose Snake Heterodon platyrhinos Special Concern habitat not present
Worm Snake Carphophis amoenus Special Concern habitat not present

Testudines (turtles)

bog turtle Glyptemys muhlenbergii Endangered/Threatened habitat not present
spotted turtle Clemmys guttata Special Concern habitat not present
wood turtle Glyptemys insculpta Special Concern habitat not present
eastern box turtle Terrapene Carolina Special Concern potential habitat present

Aves (birds)

peregrine falcon Falco peregrines Endangered breeding habitat not present
pied-billed Grebe Podilymbus podiceps Threatened breeding habitat not present
Least Bittern Ixobrychus exilis Threatened breeding habitat not present
Bald Eagle Haliaeetus leucocephalus Threatened breeding habitat not present
Northern Harrier Circus cyaneus Threatened breeding habitat not present
King Rail Rallus elegans Threatened breeding habitat not present
Upland Sandpiper Bartramia longicauda Threatened breeding habitat not present
Sedge Wren Cistothorus platensis Threatened breeding habitat not present
Common Loon Gavia immer Special Concern breeding habitat not present
American Bittern Botaurus lentiginosus Special Concern breeding habitat not present
Osprey Pandion haliaetus Special Concern breeding habitat not present
Sharp-shinned Hawk Accipiter striatus Special Concern breeding habitat not present
Cooper's Hawk Accipiter cooperii Special Concern breeding habitat present
Northern Goshawk Accipiter gentilis Special Concern breeding habitat not present
Red-shouldered Hawk Buteo lineatus Special Concern breeding habitat not present
Common Nighthawk Chordeiles minor Special Concern breeding habitat not present
Whip-poor-will Caprimulgus vociferous Special Concern breeding habitat not present
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Red-headed Woodpecker Melanerpes erythrocephalus Special Concern breeding habitat not present
Horned Lark Eremophila alpestris Special Concern breeding habitat not present
Bicknell's Thrush Catharus bicknelli Special Concern breeding habitat not present
Golden-winged Warbler Vermivora chrysoptera Special Concern breeding habitat not present
Cerulean Warbler Dendroica cerulean Special Concern breeding habitat not present
Yellow-breasted Chat Icteria virens Special Concern breeding habitat not present
Vesper Sparrow Pooecetes gramineus Special Concern breeding habitat not present
Grasshopper Sparrow Ammodramus savannarum Special Concern breeding habitat not present

Mammalia (mammals)

Indiana bat Myotis sodalist Endangered /Endangered potential habitat present
Small-footed Bat Myotis leibii Special Concern habitat not present
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FIGURES

Figure 1. General geographic location of the proposed Apple Ridge sub-division - USGS Maybrook 
Quadrangle; site boundary (yellow) approximate

7



Figure 2. New York State Wetlands located within the project area (boundaries approximate)

8



Figure 3. Aerial photograph of the proposed Apple Ridge sub-division; site boundary (yellow) is 
approximate and corresponds roughly to the areas surveyed during this investigation
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Figure 4. Map of vernal ponds and potentially significant amphibian breeding habitat documented onsite
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Figure 5. Close-up aerial view of vernal pools VP-2, VP-3, and VP-4
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Figure 6. Close-up aerial view of vernal pools VP-5 and VP-6
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Figure 7. Close-up aerial view of the kettle-hole shrub swamp/pond and adjacent (downstream) irrigation 
pond that has been colonized by beavers
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Figure 8. Close-up aerial view of the two active irrigation ponds and adjacent modified wet meadow 
habitats

14



Figure 9. View of the active apple orchards located in the central portion of the site, facing south

Figure 10. Typical deciduous upland forest habitat located in the central and southern portions of the site
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Figure 11. One of the many massive, century-old hardwoods (white oak pictured) found within 
hedgerows and forested portions of the site

Figure 12. One of several hardwood snags observed in the forested lowlands and uplands in the southern 
portion of the site
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Figure 13. A small stand of shagbark hickories located in the central portion of the site

Figure 14. Photograph of VP-1 facing north
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Figure 15. Open-water kettle hole shrub swamp featuring snags and a marshy shore located in the 
southeastern portion of the site, facing north

Figure 16. Photograph of active beaver dam constructed along a man-made impoundment (irrigation 
pond) located NW of the kettle hole pond featured in Figure 9, facing SE
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Figure 17. Characteristic scrub-shrub and herbaceous wetland community that has colonized much of the 
wet, fallow fields in the southern portion of the site

Figure 18. Mowed, seasonally-saturated wet meadow associated with orchard irrigation ponds located in 
the NE portion of the site, facing south
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Figure 19. Wet meadow habitat associated with the outflow of the irrigation pond depicted in Figure 12, 
facing NW

Figure 20. Photograph of red maple swamp that typifies the forested wetland community that occurs 
throughout the site; the seasonally flooded area depicted in this photo corresponds to VP-3
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Figure 21. Photo of VP-4, facing west; this pond appeared to be hydrologically influenced by downstream 
beaver activity and damming by an old farm road

Figure 22. Photo of VP-5, facing west
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Figure 23. Photograph of the slightly offsite VP-7, facing west
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