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1.OINTRODUCTION:
1.1 Purpose of Study

At least 10 ground nesting and cavity-nesting species of waterfowl breed within Lake Umbagog
National Wildlife Refuge (LUNWR) (Table 1). Minimal breeding waterfow! data has been collected on
the refuge to this date. In order to properly manage waterfowl populations, information on species
breeding chronology, reproductive success and habitat requirements for important feeding and brooding
areas need to be determined.

Table 1. List of waterfowl species known to nest within the LUNWR ecosystem.

Common Name Species Nest Type | Breeding Status
American Black Duck Anas rubripes Ground Common
Canada Goose Branta canadensis Ground Common
Mallard Anas platyrhynchos Ground Common
Ring-necked Duck Aythya collaris Ground Common
Common Goldeneye Bucephala clangula Cavity Common
Common Merganser Mergus merganser Cavity Common
Hooded Merganser Lophodytes cucullatus Cavity Common
Wood Duck Aix sponsa Cavity Common
Blue-winged Teal Anas discors Ground Occasional
Green-winged Tedl Anas crecca Ground Occasional

In particular, the Ring-necked Duck (Aythya collaris) and the American Black Duck (Anas rubripes) are
the species of most concern due to the relatively isolated breeding subpopulation of Ring-necked Ducks
found on LUNWR as well asits use as an indicator species in determining impacts on reproduction from
water level fluctuations and the tenuous breeding popul ations of American Black Ducks observed in
North Americain recent years. In New England, Ring-necked Ducks breed sporadically throughout
central, eastern and northern Maine, northern New Hampshire, and northwestern Vermont (Mendall
1958; Hohman and Eberhardt 1998; DeGraaf and Y amasaki 2001).

2.0 OBJECTIVES:
1. Establish waterfowl brood survey sites and observation stations
2. Conduct waterfowl brood surveys
3.0 STUDY AREA:
The areas of focus are within the Lake Umbagog National Wildlife Refuge and were conducted on the

Androscoggin and Magalloway Rivers and their confluences at the northern end of Lake Umbagog (Map
1).



40METHODSAND PROCEDURES:
4.1 Determining Brood Survey L ocations

Areas containing scrub shrub habitat, emergent marsh, forested wetlands, and wooded riverine systems
conducive for brood rearing were targeted for potential brood survey locations (Table 2). On-sight visits
to these areas via motorboat were performed to evaluate vegetative characteristics, accessibility, and
determining the type, number, and placement of observation stations needed to obtain adequate visual
coverage of each site.

Lake Umbagog National Wildlife Refuge is a vast ecosystem containing numerous wetlands and
tributaries, suitable for brood rearing of dabbling and diving species of waterfowl. Dueto the
abundance of potential waterfowl brood habitat, seven sites with potentially high quality brooding areas
were selected for this study (Maps 1-8).

Table 2. Target wetland habitat types.

Site Habitat type* Map #
Harper’'s Meadow SS, EM 2
Sweat Meadows SS, EM 3
Androscoggin River A FW, EM 4
Chewonki EM 5
Magalloway River A WR 6
Magalloway River B WR 7
Brown Owl FW, EM 8

*SS= scrub shrub, EM = emergent marsh, FW= forested wetland, WR= wooded riverine

4.2 Installing Elevated Observation Platformsfor Conducting Brood Surveys

A combination of existing permanent duck blinds (Figure 2) and the use of elevated portable metal tree
stands (Table 3) (Figure 1) were used as quiet observation stations to determine brood occurrence of
most waterfowl species nesting on LUNWR, which tend to utilize dense vegetation for brooding areas.

Table 3. Target wetland sites and observation station type and abundance.

Site# L ocation # Observation Points | Observation Type* | Map #

1 Harpers Meadow 3 T,T,DB 2
2 Sweat Meadows 3 T,T,.DB 3
3 Androscoggin River Cove A 1 DB 4
4 Chewonki 1 T 5
5 Magalloway River Cove A 1 T 6
6 Magalloway River Cove B 1 T 7
7 Brown Owl 2 DB, T 8

Totals 12 8T, 4DB ~

*T= Tree stand, DB= Duck blind

During late June, we installed eight portable metal tree stands among seven wetland sites (Table 3). We
strategically placed single or multiple portable metal tree stands around the perimeter of each selected
wetland site to be partially concealed and allow adequate visual coverage of each selected site without
disturbing brooding activities. In addition, some sights contained existing permanent waterfow! hunting
blinds and were suitable for observation stations. Four of the sites contained single observation stations



while three sites contained multiple stations (Table 3). Each observation station was geo-referenced
using a GPS unit and plotted on maps (Maps 2-8).

Figure 1. Tree stand observation station.

Figure 2. Duck blind observation station.



4.3 Conducting Brood Surveys

Methodologies of quiet brood observations from elevated tree stands adhered to survey protocols used
by the US Geologica Survey, Orono, Maine field station (Ringleman and Longcore 1982a; McAuley
and Longcore 1989; Longcore et a. 1998). Longcore et al. (1998) conducted brood surveys on various
sized wetlands from a combination of; (1) partially concea ed elevated tree platforms; and (2) by vehicle
or foot.

Observations were conducted using a combination of 10X binoculars and 20X spotting scopes.
Observation periods lasted 2-3 hours and began 0.5 hours before sunrise and/or 1.5 hours before sunset.
The length of each observation session was dictated by brood activity. Brood surveys were weather
dependent and were not conducted on days containing strong winds and heavy rain. Ringelman and
Flake (1980) found a decrease in brood visibility on days with winds exceeding 24 km/hour. The first
surveys began 04 July and continued weekly until 04 August to account for broods from later nesting
attempts. Each site was surveyed every 5-7 days and was visited five times over the course of the
season. Depending on the number of stations, two to three observers simultaneously surveyed the sites
requiring multiple observation stations. A weekly rotating schedule over the course of the season
allowed for each site to be surveyed during a morning and evening session to limit diurnal variability.
Brood visibility is similar during morning and evening observations and is most affected by weather
conditions (Ringelman and Flake 1980).

Field data collection during each survey included the species, number of individuals observed, age of
young (Appendix D), time of observation, direction of travel, activity, specific locations of activity, and
weather conditions (Appendix C). Aside from brood observations, all non-brooding waterfowl
observations were recorded aswell. A fresh map of the site was provided for each survey visit to note
specific waterfowl observations and direction of travel. For multiple station sites, the observers
discussed each brood observation and determined how many unique broods were actually seen to
eliminate double counting of a brood between multiple observers.

A total of seven biologists rotated through during the study to conduct brood surveys. All observers
involved with this study were adept at identifying all species of adult breeding waterfowl! found in New
England. In order to collect accurate and replicable field data among observers, prior to the onset of
data collection, al personnel spent timein the field together performing observations of random
waterfowl broods of varying age class and species. Upon each located brood, each observer noted the
species of the brooding hen and the age class of the young using the duckling age class chart (Gollup
and Marshall 1954) (Appendix D). Observers discussed their observations and moved onto the next
brood only if al individuals were in agreement of the decisions.

4.4 Estimating Hatch Dates

We used similar methods used by Longcore et al. 1998 to determine each individual brood’s
approximate hatch date. We subtracted the midpoint (in days) of the brood’ s determined age class from
(Gollop and Marshall 1954) and backdated from the earliest date of observation. Hatch dates were
separated by species to evaluate possible differences in nesting chronology between species.
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5.0 RESULTS AND DISCUSSION:
5.1 Summary of Waterfowl Observationsfor Each Site

During afive-week period, from July 04 to August 04, we conducted weekly brood surveys on each
wetland site and recorded all waterfow! brood and non-brooding observations. We made 157 brood
observations and identified 70 individual broods. Brood observations were defined as the total number
of unique broods identified among all observers for a particular site and date. Individual broods were
defined as unique broods observed during the course of the 5-week study and may have been observed
on multiple dates. We observed 8 species of waterfowl consisting of the American Black Duck, Canada
Goose, Common Goldeneye, Common Merganser, Hooded Merganser, Mallard, Ring-necked Duck, and
the Wood Duck. Brood densities and the presence/absence of species varied among wetland site. The
following summaries provide a qualitative overview of each wetland site:

Site# 1: Harper’'s Meadow: Harper’'s Meadow contained 1 duck blind and 2 tree stand observation
stations. A total of 3 morning and 2 evening sessions were conducted. The surrounding habitat was
predominantly scrub shrub and emergent vegetation. The area consisted of mostly open expanses of
water with areas of dense scrub shrub, and shorelines with emergent vegetation. A total of 27 brood
observations were made over the 5-week study. An average of 5.4 brood observations were seen per
visit and consisted of 7 species. A total of 15 individual broods were observed over the course of the
study. The predominant individual brood species’ observed were Ring-necked Ducks (39%), followed
by Wood Ducks (20%), Canada Geese (13%), Common Goldeneye (7%), Mallard (7%), Black Ducks
(7%), and 1 unknown brood (7%).

Table 4. Summary of brood observationsfor Harper’s M eadow.
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Site # 2: Sweat Meadows. Sweat Meadows (Figure 3) contained 1 duck blind and 2 tree stand
observation stations. A total of 3 morning and 2 evening sessions were conducted. The surrounding
habitat was predominantly scrub shrub and emergent vegetation. The area consisted of mostly open
expanses of water with areas of dense scrub shrub. A total of 47 brood observations were made over the
5-week study. An average of 9.4 brood observations were seen per visit and consisted of 7 species. A
total of 20 individual broods were observed over the course of the study. The predominant brood
species’ observed were Ring-necked Ducks (35%), followed by Wood Ducks (25%), Hooded Merganser
(10%), Black Duck (10%), Mallard (5%), Common Goldeneye (5%), Common Merganser (5%), and 1
unknown brood (5%).




Table 5. Summary of brood observationsfor Sweat M eadows.

Survey Session WODU | RNDU | COGO | HOME | MALL | AMDU | COME | Unk
1 AM 2 3 0 0 0 0 0 0
2 PM 2 4 0 0 0 1 0 1
3 AM 2 3 1 0 1 1 1 0
4 AM 4 4 0 2 0 1 0 0
5 PM 3 5 0 1 0 0 0 0

Total brood 13 19 1 3 1 3 1 1
observations
Total 5 7 1 2 1 2 1 1
individual
broods

Figure 3. View from the Sweat M eadows duck blind.
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Site # 3: Androscoggin River A: The Androscoggin River A site contained a single duck blind. A total

of 4 mornings and 1 evening sessions were conducted. The surrounding habitat primarily consisted of
emergent vegetation with clumps of grassy hummaocks. A total of 14 brood observations were made
over the 5-week study. An average of 2.8 brood observations were seen per visit and consisted of 4
species. A total of 7 individual broods were observed over the course of the study. The predominant
brood species’ observed were Ring-necked Ducks (43%), followed by Wood Ducks (29%), Common

Goldeneye (14%), and Black Duck (14%).

Table 6. Summary of brood observationsfor Androscoggin River A.
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Site # 4: Chewonki: The Chewonki site (Figure 4) contained asingle tree stand. A total of 4 mornings
and 1 evening sessions were conducted. The surrounding habitat primarily consisted of emergent
vegetation with scattered floating mats. A total of 31 brood observations were made over the 5-week
study. An average of 6.2 brood observations were seen per visit and consisted of 4 species. A total of
11 individual broods were observed over the course of the study. The predominant brood species
observed were Ring-necked Ducks (46%), followed by Mallards (27%), Wood Ducks (18%), and
Common Goldeneye (9%).

Table 7. Summary of brood observationsfor Chewonki.
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Figure 4. Habitat of the Chewonki site.

Site# 5: Magalloway River A: The Magalloway River A site contained asingle tree stand. A total of 4
mornings and 1 evening sessions were conducted. The surrounding habitat primarily consisted of
wooded riverine shoreline and emergent vegetation. A total of 8 brood observations were made over the
5-week study. An average of 1.6 brood observations were seen per visit and consisted of 2 species. A
total of 3 individual broods were observed over the course of the study. The predominant brood species
observed was the Wood Duck (67%) followed by Mallard (33%).
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Table 8. Summary of brood observations
for Magalloway River A.

Survey Session MALL
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Site # 6: Magalloway River B: The Magalloway River B site contained asingle tree stand. A total of 4
mornings and 1 evening sessions were conducted. The surrounding habitat primarily consisted of
wooded riverine and emergent vegetation. A total of 2 brood observations were made over the 5-week
study. An average of 0.4 brood observations were seen per visit and consisted of 2 species. A total of 2
individual broods were observed over the course of the study. The two species of broods observed were
the Ring-necked Duck (50%) and the Mallard (50%).

Table 9. Summary of brood observations
for Magalloway River B.

Survey Session MALL
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AM
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Site# 7: Brown Owl: The Brown Owl site (Figure 5) contained a single duck blind and asingle tree
stand. A total of 3 morning and 2 evening sessions were conducted. The surrounding habitat primarily
consisted of forested wetland with emergent vegetation. A total of 28 brood observations were made
over the 5-week study. An average of 5.6 brood observations were seen per visit and consisted of 4
species. A total of 12 individual broods were observed over the course of the study. The predominant
brood species’ observed were the Hooded Merganser (42%), followed by the Ring-necked Duck (42%),
Wood Duck (8%), and the Black Duck (8%).
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Table 10. Summary of brood observations for Brown Owl.

Survey Session WODU RNDU AMDU | HOME
1 AM 0 3 0 3
2 AM 0 2 0 6
3 AM 1 1 0 3
4 PM 0 1 1 3
5 PM 1 2 0 1

Total brood 2 9 1 16
observations
Total 1 5 1 5
individual
broods

Figure5. Brown Owl site habitat.

5.2 Individual Brood Abundance by Species

A total of 70 individual broods were observed among the seven wetland sites, and included eight species
of waterfowl. The most abundant brood species was the Ring-necked Duck (39%), followed by Wood
Duck (21%), Mallard (10%) and Hooded Merganser (10%), Black Duck (7%), Common Goldeneye
(6%), Canada Goose (3%) and undetermined species (3%), and Common Merganser (1%) (Table 11).
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Table 11. Individual brood abundance by species.

Species # Broods %
Black Duck 5 7%
Canada Goose 2 3%
Common Goldeneye 4 6%
Common Merganser 1 1%
Hooded Merganser 7 10%
Mallard 7 10%
Ring-necked Duck 27 39%
Wood Duck 15 21%
Unknown 2 3%
Total 70 100%

Identified broods likely represent conservative estimates of brood abundance due to the initiation date of
the surveys. Dueto time limitations the first brood survey was conducted on 04 July and therefore does
not account for complete brood losses prior to survey initiation. Brood densities of earlier nesting
species such as Black Ducks, Mallards, Common Goldeneye, and Hooded Merganser maybe the most
underestimated.

5.3 Total Number of Broods and Species Composition by Wetland Site

Overal brood abundance and species composition varied among the seven target wetland sites. Sweat
M eadows contained the highest number of individual broods (20), followed by Harper’s Meadow (15),
Brown Owl (12), Chewonki (11), Androscoggin River A (7), Magalloway River A (3), and Magalloway
River B (2). Sweat Meadows also contained the most waterfow! species (7), followed by Harper's
Meadow (6), Brown Owl and Chewonki and Androscoggin River A (4), and Magalloway River A and B

).

The mean number of individual broods observed for all species was 10.0 broods per wetland site. In
comparison, the numbers of observed broods for this study were considerably higher than mean brood
numbers observed by the Maine Department of Inland Fisheries and Wildlife's 2004 statewide brood
survey results, as well aslong-term means (Maine DIFW 2005) (Table 12). It should be noted that the
2004 data was used since 2005 datais not currently available.

Table 12. Comparison of brood count data from LUNWR and Maine DIFW.

Study # Sites Total #broods  Mean # broods Years
observed observed

Lake Umbagog NWR 7 70 10.0° 2005

Maine DIFW 39 155 4.0" 2004

Maine DIFW 39 148 (mean) 3.8' 1996-2000

%1t should be noted that this number does not include Canada Geese.
Excluding Canada Geese, mean # broods observed would be 9.7

The MDIFW conducts brood surveys on 39 wetlands statewide annually each spring since 1966. Brood
survey techniques differ to those of this study. Surveys are generally conducted by paddling wetlands
and noting brood observations, as opposed to stationary, elevated surveys. Survey time periods
coincide, and are conducted during early morning or evening hours. While survey methods differ,
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Maine DIFW’s public dataset provides valuable comparison data to assess the effectiveness of brood
survey technigques and results collected at LUNWR.

5.4 Brood Densitiesvs. Wetland Size and Habitat Type

Approximate wetland area was determined for each site using Gl S-based aeria photos and outlining and
calculating wetland area. Wetland sites varied greatly in size, ranging from approximately 13.5 to 92.2
acres. The number of broods observed divided by total wetland acreage provides away to quantify
results and compare brood densities among sites. The Androscoggin River site had the highest density
of broods per acre (0.52), followed by Chewonki (0.43), Brown Owl (0.40), Sweat Meadows (0.22),
Harper's Meadow (0.17), Magalloway River A (0.12), and Magalloway River B (0.11) (Table 13).

Table 13. The number of broods vs. wetland size, habitat type, and density of broods per acre.

Site Wetland size  Broodingareas  # Broods # Habitat type
(acres) (acres) broodg/acre

Harper’'s Meadow 87.4 46.7 15 0.17 SS,EM
Sweat Meadows 92.2 43.8 20 0.22 SS.EM
Androscoggin River 135 79 7 0.52 EM,FW
Chewonki 28.0 9.3 12 0.43 EM
Magalloway River A 241 4.7 3 0.12 WR
Magalloway River B 18.1 5.8 2 0.11 WR
Brown Owl 274 13.7 11 0.40 FW,EM

The number of individual broods observed for each site tended to correlate with wetland size, with the
larger wetlands containing higher numbers of broods. Exceptions were the Magalloway River A and B
sites, which both contained smaller numbers of broods to those wetlands of similar size (Table 13).

Total brood observations, the number of individual broods, and brood densities appear to be higher in
habitats consisting primarily of scrub shrub, emergent wetland, and forested wetlands. Wooded riverine
areas contained substantially less brood activity (Table 13) (Maps 6& 7).

5.5 Brood Survival

Brood survival is avaluable component in evaluating waterfowl breeding habitat, and requires intensive
surveys throughout the breeding season from the hatch of early nesting attempts until young reach
fledging age. Broods reaching the age I1C and 111 are typically considered of fledging age (Longcore et
al. 1998).

Of the 64 (excluding 2 CAGO and 4 unknown broods) individual broods observed during the 5-week
period, 28 broods (44%) were of fledging age. Wood Ducks accounted for the majority of the broods
reaching fledging age during our 5-week study (25%), followed by Hooded M ergansers (21%), Black
Ducks and Mallards (18%), Common Goldeneye (14%), and Common Merganser (4%). No Ring-
necked Duck broods were observed of the fledging age, presumably due to alater hatching period.
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Table 14. Average brood size and per cent of broods among fledging age.

Species # % fledging Average Reference
Broods age brood size Studies
Black Duck 5 18% 40+/-33  39+/-0.2°
Common Goldeneye 4 14% 1.5+/-05 4.71*
Common Merganser 1 4% 3.0 ~
Hooded Merganser 6 21% 1.8+/-1.1 5.2"
Mallard 5 18% 3.6+/-16 5.9
Wood Duck 7 25% 24+/-1.3 5.4'
28 100%

'Bellrose 1976; 2Longcore et al. 1998

When comparing LUNWR’s mean brood size results to similar brood survey studies, brood sizes were
lower for this study. The only exception was the Black Duck, which had a similar brood sizeto a
similar brood survey study conducted in Maine (Longcore et al. 1998) (Table 14).

Determining brood survival was not one of this study’s objectives and therefore alarger data set is
needed to make accurate assessments. However, the l[imited proportion of broods reaching age class 11C
or 111 during this study’ s time frame may provide some insight into brood habitat quality for LUNWR.

5.6 Diurnal Variability

Over the course of the five-week study a combination of morning and evening surveys were conducted
for each wetland site to account for potential diurnal variability. A total of 25 morning and 10 evening
sessions were conducted. The overall number of brood observations were similar for morning and
evening surveys. On average, we observed 4.3 broods per morning visit and 4.9 broods per evening
visit among the seven sites combined. Overall, brood densities were also similar for morning and
evening sessions by individual site (Table 15).

Table 15. Mean number of broods observed during
mor ning and evening sessions.

Site Morning Evening
Harper’'s Meadow 45 6.0
Sweat Meadows 10.0 85
Androscoggin A 25 4.0
Chewonki 6.3 6.0
Magalloway A 18 1.0
Magalloway B 05 0.0
Brown Owl 6.3 4.5

While the number of survey sessions and subsequent data are limited and statistical analyses were not
conducted, the diurnal comparisons are useful in showing general similar trends in brood visibility
during the morning and evening hours. Other waterfow! brood surveys have found similar results, and
recommend that brood survey data should be collected in either the morning and/or evening time periods
that were used in this study (Ringelman and Flake 1980; Longcore et al. 1998).
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5.7 Nesting Chronology
A total of 64 uniquely identified broods were used in cal cul ating approximate hatch dates. Six broods
were omitted consisting of Canada Geese and duck broods with unknown age classes or undetermined
species identity. Approximate hatch dates ranged from as early as May 25 and as late as July 23 (Table
16).

Table 16. Approximate hatch dates of broods by species.

Species Hatch Date Range # Broods
Black Duck 5/29 - 7/10 5
Common Goldeneye 6/3-6/19 4
Common Merganser 6/13 1
Hooded Merganser 5/25 - 6/15 7
Mallard 6/7-7/9 7
Ring-necked Duck 6/10 —7/23 26
Wood Duck 6/9 —7/19 14

Generally, all species of waterfowl had similar hatch windows for earlier clutches. The majority of
broods we observed hatched during the last week of May to mid-June. However, the Ring-necked Duck
and Wood Duck contained a larger hatch window than the other species, extending into mid to late July
(Table 16). Other brood survey studies conducted in Maine have recorded similar findings. McAuley
and Longcore 1988, found Ring-necked Ducks to typically begin nesting later than other waterfowl and
unsuccessful hens would commonly renest into late July.

6.0 CONCLUSIONS:
This pilot study was designed to:

1) Establish brood survey locations and observation locations
2) Conduct brood surveys

Results were used in this report to determine if brood surveys from elevated platforms are beneficia in
evaluating Lake Umbagog National Wildlife Refuge (LUNWR) as awaterfowl breeding area. LUNWR
isavast and complex aguatic system, supporting large amounts of quality waterfowl breeding habitat.
Effectively surveying the entire LUNWR impoundment is difficult and stratified survey efforts need to
be implemented.

A. Using Elevated Observation Platforms:. The use of elevated platforms requires afair amount of
preparation time for pre-season wetland site evaluation and proper observation station placement and
platform installation. The benefits of using elevated platforms are; 1) a clear advantage of
simultaneously monitoring an entire wetland, 2) a partially concealed observation site designed not to
disturb brooding activities/visibility, and 3) arelatively inexpensive survey method. We feel the use of
elevated platforms and associated methodology was highly effective in conducting waterfowl brood
surveys for most species breeding at LUNWR. The selected wetlands and platform placement was
designed for recording brood activity for waterfowl species favoring shallow, marshy wetland types and
excluded species favoring more open water habitat (i.e. Common Goldeneye and Common Merganser).
To inventory open water species other brood survey techniques need to be conducted, such as aerial or
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motorboat surveys. In comparison to other waterfowl brood survey methods and results, the study
design and data results used for this study indicate that brood surveys are useful in evaluating LUNWR
as awaterfowl breeding area. Multi-year surveys and needed to adequately evaluate the LUNWR as a
waterfowl breeding area.

B. Field Observers. The number of field observers required to simultaneously and adequately perform
this type of brood survey will vary depending on target wetland size and configuration. The number of
observers for this study ranged from 1-3. Harper’s Meadow and Sweat M eadows each required three
observers. While three observers were adequate, adding a fourth station could have been helpful and
should be considered for wetlands of similar size.

C. Key Waterfowl Brooding Habitat: The seven sites used in this study incorporated four major
habitat types (i.e. scrub shrub, emergent wetland, forested wetland, wooded riverine). It appearsthe
scrub shrub, emergent wetland, and forested wetland habitats are most beneficial to waterfowl broods.
Wooded riverine areas contained substantially less broods and species composition. Severa additional
sites containing all four habitat types should be surveyed in subsequent years to adequately evaluate
brooding waterfowl habitat associations.
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Appendix A. Quiet Waterfowl Brood Survey Protocol

Brood surveys will be conducted to identify important waterfowl brooding areas and characterize brooding
locations on Lake Umbagog National Wildlife Refuge. Survey methodol ogies will follow techniques used by US
Geological Survey, Orono, Maine field station on similar studies (McAuley and Longcore 1989; Longcore et al.
1998).

Surveys will consist of quiet observations using 10X binoculars and 20X spotting scopes from a combination of
elevated platforms, existing permanent duck blinds, and by vehicle/foot. Observation locations and the number of
observation areas will be determined through pre-nesting scouting visits by motorboat. 1-2 portable metal tree
stands will be erected at each station in atree that provides a clear view of the surrounding waterfowl breeding
habitat and are partially concealed to avoid impacting brooding activities. Brooding areas will be plotted on a
fresh detailed map of the areafor each survey. Daily survey data collection will include species, number of
individuals observed, age of young (Appendix D), time of observation, direction of travel, specific locations of
activity, and weather conditions (Appendix C).

M ethods:

Erect observation platform in a healthy/safe tree and high enough to provide a clear view of the
surrounding wetland. Multiple observation sites maybe necessary for larger wetland areasin order to
adequately cover the entire area (Appendix A).

Morning surveys should begin %2 hour before sunrise and last for 2-3 consecutive hours.

Evening surveys should be conducted 1-1.5 hours before sunset and continue until dark.

Immediately upon arriving in the observation location properly secure yourself and equipment (i.e.,
spotting scope) in the tree. ALL OBSERVERS MUST BE FASTENED TO THE TREE USING A
SAFETY HARNESS (Appendix B).

On larger wetlands containing multiple observation sites multiple observers should be conducting surveys
simultaneously at varying platforms to get complete coverage of the wetland.

Each wetland site should be visited every 7 days.

Surveys should not be conducted on days with strong winds or heavy rains.

All tree stands will be removed at the conclusion of the field season.

Results: Datawill provide detailed locations of important waterfowl brooding areas. All brooding areas and
species occurrence will be plotted on a GIS map.

Quality Assurance/Quality Control: All observersinvolved with this study are adept at identifying all species
of adult breeding waterfowl found in New England. In order to collect accurate and replicable field data among
observers, prior to the onset of data collection, al personnel will spend a day together performing field
observations of random waterfowl broods of varying age class and species. Upon each located brood, each
observer will note the species of the brooding hen and the age class of the young using the duckling age class
chart (Gollup and Marshall 1954) (Appendix D). Observerswill discusstheir observations and will move onto
the next brood only if all individuals are in agreement of the decisions.
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Appendix B. Safety Procedurefor Accessing and Conducting Surveysfrom an Elevated Platform

The metal tree stands used in this study were manufactured products from the Ameristep Corporation®,
speciaizing in hunting products. Only live, straight, and healthy trees were selected for implementing the
portable metal tree stands used in elevated brood observations. As recommended by Ameristep®, selected trees
must had a minimum diameter of 12 inches. The platforms were stationed approximately 20-30 feet high and
varied in height depending upon the selected site in order to allow for thorough visual coverage of the entire
survey area. All tree stands and ladders were secured to the trees with the provided safety straps. Some limbs
were removed using a handsaw and/or clippersin order to properly secure the stand to the tree and provide a clear
view of the surrounding area.

Each climber/observer was required to wear the body harness provided by the Ameristep Corporation® during
platform installation and during all observations. Each tree stand comes equipped with afull body harness and a
ladder each specifically designed to attach to the tree using nylon safety straps to allow safe ascents and descents
to and from the platform. Each harness comes with a nylon tree tether strap designed to attach to the body
harness wrapping around the waist and then around the tree. Asthe climber ascends and descends from the
platform the strap is designed to slide freely around the tree and ladder and will tighten and support the climber if
they happen to fall. Once safely in the platform, the climbing strap is designed to attach to aloop on the back of
the body harness and then securely to the tree. For trees with limbs not allowing the strap to slide up and down
the tree, a second tether strap was used. The two straps were simultaneously and alternately removed from the
tree while the other is still secured to the tree as the climber ascended and descended. The climber/observer was
safely fastened to the tree upon all ascents, descents, and while stationed in the tree during observations. Each
observer was encouraged to practice putting on and removing the body harness, properly ascend and descend a
ladder, and secure themselves in an actual tree stand prior to the first observations. A practice stand was erected
and made available for staff to use.

Each platform contained a hoisting strap attached to the base of the platform and containing enough slack to reach
the ground. Before ascending or descending, the hoisting strap was attached to the gear bag (i.e., spotting scope,
binoculars, backpack) to raise or lower the gear to or from the platform so the climber could safely have both
hands free to climb the ladder.
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Site Name: Date: Visit # Survey Type: Tree stand
Duck Blind
Ground
Station #: Start Time: End Time: Surveyors:
Wind Speed (initial): (ending): Cloud Cover (initial): (ending): Session Period: Morning
Evening
Brood # Brood # Ducklings Age Direction | ObsStart | ObsEnd Est. Female Latitude | Longitude
Species Class of Travel Distance Obs
(Time) (Time) (meters) (Y or N)

1

2

3

4

5

6

7

8

9

10

11

12

Species Code: Canada Goose=CAGO, Common Goldeneye=COGO, Mallard=MALL, Black Duck=AMDU, Wood Duck=WODU, Ring-necked
Duck=RNDU,
Common Merganser=COME, Hooded Merganser=HOME, Green-winged Tea=GRWT, Blue-winged Tea=BWTE

Wind Scale: O=smoke rises vertically, 1=wind direction shown by smoke drift, 2=leaves rustle, 3=leaves & small twigs in constant motion,

4=raised dust, small branches moving, 5=small treesin leaf sway/crested wavelets on water

Cloud Cover: <33%, 33-66%, >66%
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Appendix D. Waterfowl Duckling Ages Class Chart
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Map 1. Overview of the seven selected wetland sites.
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Map 2. Harper’'s Meadow site.
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Map 3. Sweat Meadows site
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Map 4. Androscoggin River A site
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Map 5. Chewonki site.
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Map 6. Magalloway River A site.
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Map 7. Magalloway River B site.
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Map 8. Brown Owl site.
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