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• Avian cavity nesting species are classified as either primary or secondary cavity nesting 
species.  Primary cavity nesters excavate their own cavities, while secondary cavity nesters 
occupy existing cavities created by primary users or naturally occurring events. 

• The removal (timber, agriculture) of hardwoods and forest stands has resulted in a loss of 
habitat and nesting sites for cavity nesters. Artificial nest boxes can be effective in mitigating 
losses in landscapes with limited forest cover (Lowney and Hill, 1989).

• Target species for this study were Falco sparverius (American Kestrel), as well as the 3 
species of secondary cavity nesting waterfowl: Aix sponsa (Wood Duck), Lophodytes
cucullatus (Hooded Merganser), and Bucephala clangula (Common Goldeneye). 

• Target species utilize artificial nest boxes, although most nest in natural tree cavities. 

• Natural tree cavities, suitable for nesting waterfowl, are most likely to occur in mature 
hardwoods > conifers > young hardwood species (Bellrose and Holm, 1994). 

• A minimum tree diameter at breast height (dbh) of 28 cm is typically required for the 
formation of suitable cavities for nesting waterfowl (Lowney and Hill, 1989).  

• Denton et al. (2012) found that 69%, 17%, 12%, and 2% of cavity entrances formed as the 
result of broken limbs and subsequent decay, woodpeckers, broken and rotted trunks, and 
other processes, respectively.   

1) Monitor the 16 artificial waterfowl nest boxes and 3 American Kestrel boxes at Lake 
Alice Wildlife Management Area (LAWMA), Clinton County, NY; 

2) Survey forest composition and natural tree cavities in surrounding forest patches to gain 
baseline occupancy information; 

3) Compare results of artificial waterfowl nest box occupancy to historical monitoring trends 
from NYS Department of Environmental Conservation’s long-term monitoring at the 
LAWMA.

• Of the 16 waterfowl nest boxes, only 25% (n = 4) contained nests occupied by Wood 
Duck in 2017, of which one was an unsuccessful nesting attempt. 

• Of the 38 total eggs, 61% (n = 23) hatched successfully. 

• The three American Kestrel boxes failed to attract target species, but were occupied by 
Tachycineta bicolor (Tree Swallow). 

• Twenty-nine natural tree cavities and 2 abandoned passerine nests (S-facing) were 
observed in 19 different trees ranging in dbh from 22.2-79 cm.  

• Cavity tree species comprised of 42% (n = 8) Acer rubrum (Red Maple), 11% (n = 2) 
Acer saccharum (Sugar Maple), 5% (n = 1) Fraxinus Americana (White Ash), and 42% 
(n = 8) were snags.

• 62% (n = 18) and 38% (n = 11) of cavities were excavated by woodpeckers and resulted 
from natural limb and canopy damage, respectively. 

• Even though more natural cavities were found in red maples, this is most likely due to 
their prevalence on the landscape. IEI analysis removes relative abundance bias and 
reveals a preference for cavities within sugar maple and snags. 

• Observed occupancy rates range from 13-38% (mean = 21%) at LAWMA
à We encourage NYS DEC relocate some (6 vacant > 6yrs) nest boxes.  

• Since nest boxes are not limited, and nest parasitism is infrequent at LAWMA
à We suggest next boxes be relocated closer to standing water and away from forests
with an abundance of small dbh class trees. Female ducks often avoid forest stands                              
lacking large trees which contain suitable cavities (Yetter et al. 1999).  

• Densities of natural cavities suitable for ducks are projected to increase as regenerating 
forests mature and trees grow into larger size classes (Denton et al. 2012).  

• In the northeast, sugar and red maples are important target species for forest 
management to support waterfowl nesting. 

• Maple sugaring operations are vital to the economies of northern New York and the 
northeastern United States. Specifically, expansive stands of mature sugar maples are 
found neighboring LAWMA in the town of Chazy, NY. 
à Cavity surveys should be performed to assess if dual ecosystem services are being     
supported in these stands. 

• These forests should be managed (leaving standing dead snags) to promote primary 
cavity nesting species Dryocopus pileatus (Pileated Woodpecker) in order to create 
nesting sites for secondary cavity nesters.  

• Continued monitoring of artificial nest boxes must occur as forests succeed to determine 
whether they need relocation.

• Our forest survey sites were located on the northern lake extent, coincident with artificial 
boxes.  Many hardwood forests to the east of LAWMA could be surveyed for natural tree 
cavities.  

Forest Community Survey Methods  

Natural Tree Cavity Survey Results

• Lake Alice Wildlife Management Area (LAWMA) is located in the town of Chazy, Clinton 
County, NY.  LAWMA  is managed by the NYS DEC and encompasses 594 ha of varied habitat 
including marshes, meadows, shrub-meadows, open water, and various forest types. 

• Hardwood forests were surveyed for tree cavities using a belt transect. Each transect was 
20 m wide (estimated field of view).

• Tree cavities were observed using a GoPro camera mounted onto a 4.7 m peeper pole (max 
height in hand = 6.4 m) Cavities were inspected for signs of nesting and data were collected 
on both the cavity and tree. 

• The GoPro was accessed using the GoPro mobile app from an iPhone. The GoPro was also 
used as a surrogate ruler adjacent to the cavity to assess cavity size.  

• Ivlev’s Electivity Index (IEI) was used to describe preference for cavity tree species.  IEI 
uses a scale ranging from (-1 to 1), with 1 = preference, 0 = neutrality, and -1 = avoidance.

• IEI à Ei = (ri-pi)/ (ri+pi)  where ri is the species-specific relative abundance of cavity trees 
and pi is the species-specific relative abundance on the landscape in a random survey.

Table 1. Artificial nest box results of nest and hatching success at LAWMA.

• We randomly selected and surveyed 2 X 0.04 ha circular plots (11.35 m radius) within 
hardwood forests adjacent to the artificial nest boxes, in order to gather preliminary baseline 
forest community data (structure, diversity) and perform an Ivlev’s Electivity Index (IEI) on 
cavity tree preference.

• Trees were identified and binned into dbh classes to assess the potential for the forest to 
support natural tree cavities suitable for target species.  Trees < 2.54 cm dbh were not 
identified.

Fig. 4. Species-specific tree abundance and dbh classes observed at LAWMA. Fig. 7. Ivlev’s electivity index (IEI) of cavity tree species at LAWMA.   

Table 3. Natural tree cavity results with method of excavation (n = 29)  

Fig. 6. Species-specific cavity tree abundance (n = 29).
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Forest Community Survey Results 

Target Species
Aix sponsa (Wood Duck): lay 6-16 eggs and have 1-2 broods/yr.  They typically eat seeds, nuts, 
fruit, insects, and arthropods.  Breeding habitat is often wooded wetlands, ponds, and tributaries 
of eastern North America.

Lophodytes cucullatus (Hooded Merganser): diving ducks who commonly eat small fish, 
insects, crustaceans, amphibians, and vegetation.  Their clutch size ranges from 5-13 eggs and 
typically have 1 brood/yr.  Commonly breeds in the eastern United States, but migrates to 
overwinter. 

Bucephala clangula (Common Goldeneye): A diving duck who feeds on aquatic invertebrates, 
fish, fish eggs, seeds, and vegetation.  They lay 4-9 eggs and 1 brood/yr.  Frequently nests near 
ponds and lakes of boreal forests and migrates to overwinter.

Falco sparverius (American Kestrel): North America’s smallest falcon that feeds primarily on 
insects, invertebrates, small rodents, and birds.  They lay 4-5 eggs and have 1-2 broods/yr.  
American Kestrels prefer open areas and anthropogenically-modified habitats. Most American 
Kestrels migrate south during the winter months, but typically stay in the southern United States.
A B C D

Figs. 1. A) Male and female Wood Duck (photo credit: Deborah Freeman), B) Male and female Hooded 
Merganser (photo credit: Jim Patison), C) Male and female Common Goldeneye (photo credit: David 
Martin), D) American Kestrel (photo credit: Kay Street).

Figs. 2. A) LAWMA relative to New York and Lake Champlain, B) LAWMA artificial nest box locations.

• 16 waterfowl artificial nest boxes and 3 American Kestrel boxes were monitored for 
occupancy from May-August 2016.

• Metrics included were egg abundance, occupant species, evidence of predation, 
direction of entrance hole, exposure to water, recommended maintenance, and 
location.
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Figs. 3. A) Wood Duck nest inside artificial nest box at LAWMA, B) Checking nest activity inside artificial 
nest box at LAWMA, C) Candling of Wood Duck egg. 
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Figs. 5. A) Natural tree cavity at LAWMA, B) Inspection inside tree cavity with GoPro and peeper pole,
C) GoPro with mount for peeper pole, D) Natural tree cavity with nest.

Table 2. Abundance of eggs and hatched in waterfowl nest boxes at LAWMA 2012-2017 (2012-2016 
NYSDEC historical data)
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