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ON THE COVER
Black-crowned Night-Heron (Nycticorax nycticorax) chick and egg in outer island colony
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Introduction

In 2002, the Boston Harbor Islands were designated as a Massachusetts Important Bird Area
(IBA) because they provide habitat for a significant number of colonial-nesting waterbirds,
including Common Terns (Sterna hirundo) and Least Terns (Sterna antillarum), which are both
listed as species of special concern in the State of Massachusetts (Massachusetts Natural
Heritage and Endangered Species Program 2007). The Boston Harbor Islands also provide
habitat for breeding American Oystercatchers, a species of high continental conservation concern
with a high level of regional responsibility (Dettmers and Rosenberg 2000), and several species
of wading birds including Black-crowned Night-Heron (Nycticorax nycticorax) and Snowy Egret
(Egretta thula), which are, respectively, species of moderate and high continental conservation
concern (Kushlan et al. 2002). In addition, cormorants, gulls, eider, oystercatchers and several
other wading and shorebird species regularly nest on the islands.

Although not part of a consistent monitoring program, periodic records of breeding waterbirds
exist for the islands (see Andrews 1990, Hatch 1984, Blodget and Livingston 1996, Parsons et al.
2001). In 2001-2003, Paton et al. (2005) conducted an inventory of waterbirds and landbirds
breeding in the Boston Harbor Islands National Park Area (BOHA), which in part established the
need for a long-term coastal breeding bird protocol in the park. When compared with previous
studies, the Paton et al. (2005) waterbird inventory suggested that:

e Least Terns have a small but relatively stable population (<100 pairs), usually on
Rainsford or Lovell’s Islands (Hatch 2001, Nove 2001).

e Common Terns have declined from a peak of over 100 pairs in 1993 (Hatch 2001) to
approximately a dozen pairs on Snake Island in 2003.

e American Oystercatchers (Haematopus palliates) have increased from only several pairs
in the early 1990s (Veit and Petersen 1993; Nove 2001) to approximately 16 pairs on 14
islands in 2003.

e Wading birds have experienced a significant, ten-fold decline on Sarah Island from 725
nests in 1994 (Parsons et al. 2001) to 228 in 2003, and Middle Brewster Island from 124
nests in 1984-5 (Andrews 1990; 207 nests in 1994, Blodget and Livingston 1996) to 10 in
2003, and are no longer present on Spectacle, Peddocks, or Gallops (Nove 2001).

e Common Eiders have a small, but established colony of approximately 70 nests on
islands in the Outer Harbor, primarily Calf Island.

e Herring Gulls (Larus argentatus) have declined in BOHA (Andrews 1990), as they have
regionally (Rome and Ellis 2004), which may be due in part to the restoration of
Spectacle Island, a former land fill where gulls used to nest.

e Great Black-backed Gulls (Larus marinus) have maintained a stable population in BOHA
(Andrews 1990), though regional trends suggest they may be increasing (Rome and Ellis
2004).

e Double-crested Cormorants have redistributed themselves among the islands of the Outer
Harbor, but have maintained fairly stable numbers since the 1980s (Andrews 1990, Hatch
1981).



Additional waterbird surveys conducted in BOHA in 2005 and 2006 (Trocki et al. 2007) used
similar techniques and obtained generally similar results. However, it is necessary to establish a
consistent and comprehensive long-term monitoring protocol in order to accurately measure
population trends over time. In 2007, waterbird surveys were conducted in BOHA as part of the
development of a long-term monitoring protocol for coastal breeding birds in the park.

The objectives of this protocol are to:

1. Quantify annual variation in the long-term abundance of high priority coastal
breeding bird species (Least Terns, Common Terns, and American Oystercatchers).

2. Conduct an annual surveillance program within the park to identify future use by
threatened or endangered coastal breeding bird species, such as Piping Plover
(Charadrius melodus) or Roseate Tern (Sterna dougallii). Neither of these species
currently nest in the park, but could in the future. Thus, management agencies should
be vigilant, as both species are listed on the federal endangered species list.

3. Determine long-term trends in species composition and relative abundance of priority
coastal breeding bird species: Double-crested Cormorant, gulls, wading birds,
Common Eider (Somateria mollissima), Spotted Sandpiper (Actitis macularia), and
Willet (Catoptrophorus semipalmatus).

4. Provide information that can be used to improve our understanding of the relationship
between coastal breeding birds, their habitat, and management actions.

Volunteers assisted cooperating researchers in conducting waterbird surveys in the park in 2007.
It is the intent of the NETN and the park to use volunteers to implement this protocol in the
future, both to enhance community involvement with park islands and to provide a cost-effective
implementation method for long-term monitoring.



Methods

The survey methods used during protocol development focused on obtaining information on the
relative abundance of coastal breeding species by estimating or directly counting all nests,

incubating adults, or territorial nesting pairs. These methods were selected based on their ability
to meet the following criteria:

e accurately detect changes in species richness, relative abundance of nesting pairs, and
nesting location for each focal species.

e minimize disturbance to nesting colonies and/or nesting pairs.
e Dbe implemented by a team including trained volunteers.
e be carried out with an annual budget of approximately $15,000.

Surveys were conducted on all islands within BOHA where waterbirds have been known to nest
in the past (Paton et al. 2005; see Figure 1 for map of BOHA). The final long-term monitoring
protocol will incorporate periodic surveillance for new nesting locations.



Figure 1. Map of Boston Harbor Islands national park area.



Cormorants and Gulls

Boat-based surveys of nesting Double-crested Cormorants (DCCO), Herring Gulls (HERG), and
Great Black-backed Gulls (GBBG) on Calf, Little Calf, Green, Middle Brewster, and Outer
Brewster Islands were conducted on three occasions (15 May, 16 May, and 23 May). Visible
active nests, as evidenced by the presence of an incubating adult or visible chicks, were counted
by surveyors circling the island by boat at approximately 5 km per hour from a distance of
approximately 10-45 m offshore (or as close as the boat captain felt safe boat operation was
feasible). Nesting Double-crested Cormorants on Shag Rocks were included in surveys on May
15 only. Boat-based surveys for nesting gulls and cormorants were also conducted on Langlee,
Ragged, Button, Sarah, Slate, Grape and Hangman Islands on 25 May; on Gallops, Georges,
Lovells, and Peddocks on 29 May; and on Spectacle Island on 30 May.

A complete ground-based count of nesting gulls was conducted on Great Brewster Island on 23
of May because rocks and shallow waters around Great Brewster Island make it difficult to circle
the island in a boat. Also, the State of Massachusetts was particularly interested in obtaining a
complete nest count from Great Brewster in order to fill a gap in their data from surveys
conducted in 2006. Complete ground-based counts of nesting gulls and cormorants were also
conducted on Sheep Island on 5 June while surveying for wading birds and American
Oystercatchers.

Common Eiders

Common Eiders (COEI) were surveyed with complete, ground-based nest counts on Calf (16
May), Great Brewster (23 May), Middle Brewster (29 May), and Outer Brewster (30 May)
Islands. It was not possible to safely land on Little Calf or Green Islands. Common Eider nest
semi-colonially in BOHA and have generally been found nesting under overhanging vegetation,
primarily sumac. During surveys, four to five observers spread out in a line (approximately 3-4
m apart) and proceeded through vegetation, flushing incubating females and locating nests.
Ground-based nest counts were targeted for the peak incubation period.

Approximately 2-3 weeks following peak incubation, Common Eider chicks can be observed
rafting in créches offshore near nesting islands. Water-based counts of chicks from 15 June to
30 June may be able to provide supplementary data on reproductive success for the year. On 21
June, boat-based surveys of the Outer Islands were conducted to count adult female Common
Eiders and chicks on the water.

Wading Birds

There are currently 5 mixed-species wading bird colonies in BOHA. Surveys of these known
sites were targeted to take place during peak incubation. Black-crowned Night-Herons (BCNH)
are the most common and widely distributed nesting species, but Snowy Egrets (SNEG), Glossy
Ibis (GLIB), and Great Egrets (GREG) regularly nest in the park as well. Active wading bird
nests were directly counted on Calf (16 May), Sarah (25 May), Middle Brewster (29 May, Outer
Brewster (30 May), and Sheep Islands (5 June). On Outer Brewster and Sheep Islands, dense
vegetation made it impossible to conduct a complete nest count without unreasonably disturbing



the colony. In these instances, estimates of nesting effort were made based on the number of
attending adults that flushed from the colony on our approach.

American Oystercatchers and Willets

Boat-based surveys were used to estimate the number of nesting pairs of adult American
Oystercatchers (AMQY) on each island where complete ground-based surveys were not
conducted. American Oystercatcher surveys were conducted simultaneously with cormorant and
gull, Common eider, or tern surveys from 15 May to 12 June. American Oystercatcher nests
were documented when found but a complete nest search was not undertaken due to the effort
and disturbance involved in finding individual nests.

Willets (WILL) are conspicuously vocal when breeding and have only been detected nesting on
Snake Island in BOHA (Paton et al. 2005). We estimated the total number of nesting pairs of
Willets on Snake Island during a visit on 12 June, and were able to successfully document a
Willet nest.

Terns

In recent years terns have nested on Lovells, Rainsford, and Snake Islands in BOHA. These
three islands were surveyed with complete, ground-based nest counts targeting peak incubation
(2-3 eggs in most nests). Least Terns (LETE) are known to be especially asynchronous, thus
Least Tern colony counts were conducted on several occasions during the month of June. In
addition, Common Terns (COTE) are known to nest on a platform near Spinnaker Island, outside
of park boundaries. These terns undoubtedly rely on BOHA for foraging habitat. Nesting was
confirmed on the Spinnaker platform and the number of adults attending the colony was
estimated on 12 June.

Spotted Sandpipers

Spotted Sandpipers (SPSA) have been previously documented nesting on nine islands in the park
(Paton et al. 2005). During tern and oystercatcher surveys, any indication of nesting Spotted
Sandpipers (such as flushing an adult from grassy habitat) was recorded. A complete ground-
based survey of potential Spotted Sandpiper nesting habitat was not conducted in 2007.

Volunteer Training, Recruitment, & Coordination

Volunteers interested in participating in this project were recruited by park staff and asked to
attend a training session lead by cooperating researchers. The training session, held at the
Boston Museum of Science on 2 May, focused on species identification and techniques for
estimating large numbers of birds.

Park staff coordinated volunteers to participate in field surveys according to a schedule provided
by cooperating researchers in advance of the field season. Weather make-up days were assigned
in advance to allow for some flexibility if weather prevented surveys. Park staff facilitated



volunteer communication and took the lead role in coordinating volunteer participation.
Cooperating researchers trained and supervised participating volunteers while in the field.

Data Management

Data from field data sheets were entered into a MS Excel spreadsheet by cooperating researchers
involved in the data collection effort. Data was reviewed for discrepancies and passed to the
NETN Data Manager for uploading into an MS Access database for this project. Dated copies of
the MS Access database will reside in multiple locations for archival and security purposes.






Results

Cormorants and Gulls

Boat-based surveys of nesting cormorants and gulls on the Outer Islands produced highly
variable results (Table 1a and 1b). Estimates differed markedly among observers, but also varied
greatly among days, presumably due to changes in visibility or changes in the actual number of
individuals attending the colony at any given time. Overall mean Coefficients of Variation (CV;
SD/Mean X 100) for the three primary species we monitored were: DCCO = 26.5, GBBG =
41.2, and HERG = 40.1, thus there was more variation in counts of nesting gulls than
cormorants, with the most variation in numbers of nesting GBBGs (Table 1a). Boat-based
surveys estimate only nesting activity that is visible from the water, and may drastically
underestimate the total number of nests.

Ground-based counts, where conducted, are expected to provide more reliable results, though the
effort required for this method is substantially greater (Table 2).
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Table 1a. Inter-observer variation in numbers of nesting cormorants and gulls surveyed from boats on the Outer Islands.

5/15/2007 - wind, drizzle

5/16/2007 - calm, clear

5/23/07 - calm, clear

CLT SC ShC/PS Mean SD CV CLT RS/CJ RK/MR Mean SD CV CLT CM KB SC/RS Mean SD CV
Calf
DCCO 61 na 0 305 431 1414 68 52 46 55,3 114 206 39 34 45 52 4250 7.77 18.28
GBBG 11 na 26 185 106 57.3 29 21 18 22.7 57 251 20 21 28 24 23.25 359 15.46
HERG 13 na 52 325 276 84.9 58 59 33 50.0 147 295 58 47 35 59 49.75 11.24 22.59
Little Calf
DCCO 94 99 190 127.7 54.0 423 163 87 149 133.0 404 304 183 173 181 170 176.75 6.24 3.53
GBBG 7 16 34 19.0 13.7 724 4 6 7 5.7 15 270 24 23 27 22 24.00 2.16 9.00
HERG 36 64 3 34.3 305 88.9 6 6 6 6.0 0.0 0.0 9 21 11 15 14.00 5.29 37.80
Green
DCCO 123 145 126 131.3 11.9 9.1 131 149 151 143.7 11.0 7.7 146 134 183 117 145.00 27.99 19.30
GBBG 19 12 22 177 51 29.0 14 11 12 12.3 1.5 124 13 6 23 16 1450 7.05 48.60
HERG 6 13 19 127 65 514 20 3 14 12.3 86 699 21 25 34 29 27.25 556 20.40
Middle
Brewster
DCCO 436 na 415 4255 14.8 3.5 530 559 372 487.0 100.6 20.7
GBBG 20 na 53 36.5 23.3 639 52 11 9 240 243 1011
HERG 44 na 88 66.0 31.1 471 38 27 25 30.0 7.0 233
Outer
Brewster
DCCO 63 75 55 64.3 10.1 15.6 60 100 59 73.0 234 32.0
GBBG 27 18 21 220 46 20.8 10 14 4 9.3 5.0 53.9
HERG 127 140 106 124.3 17.2 13.8 101 85 52 79.3 25.0 315
Shag
Rocks
DCCO 123 107 115 115 8 7.0
GBBG 0 0 0 0 0
HERG 0 0 0 0 0

CLT= Carol Trocki, SC = Susanna Corona, ShC = Sheila Colwell, PS = Polly Stevens, RS = Robert Stymeist, CJ = Carol Johnson , RK = Robert Kelly, MR = Mary
Raczko, CM = Colin Millar, KB = Katie Banks.



Table 1b. Inter-observer variation in numbers of nesting cormorant and gull pairs surveyed on
other islands in BOHA.

Hingham Harbor Islands
5/25/07 - calm, clear

CLT PP RS PS/RK
Langlee
HERG 1 1 1 1
Button
HERG 4 4 4 4
Sarah
DCCO 69 73 63 64
GBBG 11 12 27 13
HERG 77 70 103 93
Hangman
GBBG 34

Gallops Island
5/29/07 - moderate wind, clear

CLT RS/KB
GBBG 24 18
HERG 21 35

Table 2. Total number of cormorant and gull nests detected on islands surveyed using complete
ground-based counts.

Species
Island DCCO GBBG HERG
Great Brewster 0 16 165
Sheep 13 13 141
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Common Eiders

A total of 196 Common Eider nests were detected on Outer Harbor Islands (Table 3 and Figure
2). Significantly more nests were detected on Outer Brewster than in previous years (Paton et al.
2005), likely due to an increased search effort. Contents were recorded for 174 (89%) of the
nests detected. Clutch size averaged 3.8 £ 1.9 eggs (1SD) per nest.

Boat-based surveys of the Outer Islands conducted in late June detected a total of 226 adult
female eiders near shore, but only 21 chicks. Given an average of 4 eggs per nest, we could have
expected to see almost 800 chicks on the water, thus there must be some factor affecting juvenile
survivorship. Given the number of Great Black-backed Gulls in the area, we suspect gulls might
be the primary mortality factor of eider chicks in outer Boston Harbor (see Discussion).

Wading Birds

We detected four species of wading birds nesting on five islands in BOHA in 7 separate colony
sites (2 colony locations were detected on Middle Brewster and Outer Brewster Islands; Table 4,
Figure 3).

American Oystercatchers and Willets

A combination of boat-based and ground-based surveys detected a total of 17 American
Oystercatcher nests on nine islands in BOHA (Table 5, Figure 4). On four islands, specific nest
locations were documented based on the observation of incubating adults. No nesting American
Oystercatchers were detected during boat-based surveys of Grape, Sarah, Langlee, Ragged,
Button, Green, Hangman, Georges, or Gallops Islands.

Three pairs of territorial Willets were detected on Snake Island, where one nest, with three eggs,
was located in a Phragmites marsh.

12



Table 3. Total number of COEI nests detected during complete ground-based surveys.

Island COEl
Calf 72
Great Brewster 8
Middle Brewster 35
Outer Brewster 81
Grand Total 196

Outer
Brewster

Island

Middle
Brewster

2007 BOHA
Coastal Breeding
Bird Monitoring

Bk ' COEI Nests
rewster :

0.5 1
meeessseee———— Kilometers

Figure 2. Common Eider nest locations during 2007 monitoring.

13



Table 4. Total number of wading bird nests on each island.

Island BCNH GLIB GREG SNEG
Calf 17 0 0 0
Middle Brewster 10 0 0 0
Outer Brewster* 13 17 0 7
Sarah 169 0 33 26
Sheep* 2 7 0 2
Grand Total 211 24 33 35

* Estimates based on maximum number of attending adults that flushed from the colony on our approach.

0 0.5 2 )7
e s Kilometers « Middle

Calf <8 Brewster. @<
T =@ Ouyter
Brewster

£

2007 BOHA
Coastal Breeding
Bird Monitoring

®  Wading Bird Colony

Figure 3. Wading Bird colony sites detected during 2007 coastal bird monitoring.
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Table 5. Territorial pairs of American Oystercatchers that were presumed to be nesting.

Island AMOY
Calf*
Great Brewster*
Middle Brewster
Peddocks
Rainsford
Sheep*
Slate
Snake*
Spectacle
Grand Total 17

* Nest locations were documented on these islands.

Snake ¢ il/_‘ : z 5

—— [T 210D
Island

P OUORNNWRRR

* Middle

Calf § Brewster g

Island

S

Great o
Brewster Fr-

o~

Spectacle @
Island ]

-/ Rainsford
[ Island

e 2
Peddocks s

2007 BOHA Island
Coastal Breeding %/

Bird Monitoring ¥ & . sheep
Island
AMOY Pair ,

Figure 4. Location of American Oystercatcher pairs detected during 2007 surveys.
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Terns

In 2007, no Least Terns were detected on Rainsford Island, although we did survey the island,
and a Least Tern colony was established on Lovells (Figure 5). A complete nest count on 5 June
resulted in 154 LETE nests, the majority of which (72%) contained 2 eggs. A week later, on 12
June, a similar count was conducted and only 124 nests were detected. Of the 124 nests
detected, the majority (66%) again contained 2 eggs. Raccoon tracks were also observed in the
sand outside the colony on 12 June. On 16 June, a ranger on Lovells Island reported that the
colony had been destroyed sometime between 14 and 15 June. Environmental Police determined
that the colony was decimated by raccoons. During a visit to Lovells on 21 June several adult
LETEs were observed in the area, but no nests were detected.

Eleven adult Common Terns were observed on Snake Island during surveys on 12 June; 5 nests
were located there (Figure 5). The nesting platform on Spinnaker Island was also visited on 12
June, and 220 COTEs were observed (Figure 5). A quick view of the surface of the nesting
platform documented evidence of nesting, but a complete count was not undertaken.

16
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Figure 5. Least and Common Tern colony site locations detected during surveys in 2007.
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Spotted Sandpipers

While undertaking ground-based surveys for other species, incidental observations detected 8
Spotted Sandpiper potential nest sites on Rainsford Island, based on the flushing behavior of
birds. A single Spotted Sandpiper was also flushed from a likely nest on Peddocks during
surveys there. Comprehensive surveys to determine specific nest sites for Spotted Sandpipers
were not undertaken in 2007.

Volunteer Training, Recruitment, & Coordination

A total of 13 volunteers participated in waterbird surveys in BOHA in 2007. Volunteer
scheduling and coordination was well orchestrated by park staff. Volunteers varied in their
levels of experience, but all demonstrated an eagerness to participate and willingness to learn.

18



Discussion

Cormorants and Gulls

Boat-based surveys of incubating cormorants and gulls are safe and efficient to conduct, but
produced variable results. Much of this variation was due to volunteer observers not initially
understanding what they were supposed to be counting. For, example, during initial boat-based
surveys, some observers did not realize that all species were supposed to be surveyed. Thus,
there was initial confusion, which was cleared up and subsequent surveys were much smoother.
In the future, we suggest that boat-based counts should be conducted in only clear and calm
conditions, and that all islands with nesting cormorants and gulls be surveyed once per week for
three consecutive weeks during the peak of incubation (mid May to early June) to reduce
interannual variation in results.

We expect that ground-based gull and cormorant surveys produce more reliable results; however
they require tremendous time and effort to conduct and pose unacceptable safety risks to
volunteers in some locations. Since the species targeted by these methods are all abundant in the
region and their populations do not appear to be experiencing either great growth or decline in
the park, we believe that boat-based surveys (as suggested above) are adequate to track changes
in the relative abundance and spatial distribution of Double-crested Cormorants, Herring Gulls,
and Great Black-backed Gulls in the Boston Harbor Islands.

Common Eiders

Teams of 6-8 volunteers were used to conduct comprehensive surveys of the Outer Islands for
nesting eider, and we believe these methods were effective. The number of nesting eider
detected on Outer Brewster was significantly higher than in past years, likely due to an increase
in search effort.

Late season counts of female eider and chicks on the water near nesting islands produced
disturbing results. Female eiders generally tend chicks in communal créches on the water when
hatched, and remain in the area for most of the summer. The number of female eiders (226) that
were observed around the Outer Islands is similar to the number of nests detected in May (196),
however only 19 chicks were observed with females. While conducting these counts, we
watched an aggressive Great Black-backed Gull attack two chicks that were closely guarded by 7
female eiders. Though anecdotal, this observation suggests that Black-backed Gull predation
may be negatively affecting Common Eider productivity after hatching. The documentation of
nesting effort in May, but lack of chicks observed on the water in late June raises questions about
the reproductive success of this population that may warrant further study.

Wading Birds

With the exception of Sarah Island, wading bird colony surveys produced similar results to those
conducted by others in recent years. Sarah is the largest colony site in the park, and therefore the
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most difficult to survey. Because methods, observers, and observer effort has varied among
recent years, it is difficult to interpret data for this colony.

Although we felt confident about the number of nests we detected this year, we propose using a
fewer number of trained individuals working in a more systematic fashion to survey this colony
in the future. We also recommend that nests be lightly marked with a non-toxic, water soluble
spray paint or other minimally invasive marker in the future to allow for the estimation of
detection probabilities. This would require greater effort and more time spent in the colony, but
would allow for a more rigorous analysis of population change for these species.

American Oystercatchers and Willets

Boat-based surveys were successful in detecting territorial pairs; however, ground-based surveys
of beach strand habitat would undoubtedly provide more reliable results by reducing the chance
of missing pairs. A combination of annual boat-based surveys and periodic walking surveys that
cover all islands on a three-year rotation may be the best balance of effort. Regular surveillance
of all islands should be undertaken, however, many nest locations appear to be fixed between
years which should increase search efficiency for known nesting locations in the future.

Willets were successfully determined to be nesting on Snake Island. They have not been sighted
on any of the other islands in the park, but can be regularly watched for during survey efforts for
other species.

Although monitoring productivity is beyond the scope of this project, additional late season boat-
based surveys of known nesting islands could provide some very basic information on
reproductive success for these species with little additional effort.

Terns

We feel that the tern colony surveys we conducted were effective at comprehensively detecting
this season’s nesting effort. Tern colonies on islands in the park are small (max of 154 nests);
therefore, complete nest counts are reasonable with a group of 4-6 volunteers.

Although monitoring productivity is beyond the scope of this project, information gathered by
repeated nest counts, especially for Least Terns, may be useful to managers. The Least Tern
colony on Lovells Island was destroyed, presumably by raccoons, in mid June. Predator
management (either control or fencing) could protect the colony site on Lovells in the future.

Volunteer reports from later in the season suggest that a small number of Least Terns may have
re-nested on Snake Island in late June or early July. A late season survey (July) of known
nesting locations could provide some very basic, but very useful, information on reproductive
success for these species with little additional effort.
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Spotted Sandpipers

Comprehensive surveys for nesting Spotted Sandpipers were not undertaken in 2007. Future
methods to survey this species may be problematic due to their asynchronous nesting cycle.

Volunteer Training, Recruitment, & Coordination

We conducted a mandatory two-hour training session prior to the initiation of the field season for
all volunteers. During this session, we talked about field identification and natural history of all
the species likely to be encountered and also gave a quiz at the end of the session. All potential
volunteers did well (exceeded 90% correct answers), thus all volunteers were familiar with target
species prior to the start of the field season. The content of future volunteer training sessions
will, in part, depend on the number of seasoned volunteers that return in subsequent years. Park
staff and cooperating researchers agreed that it would be helpful to increase the evaluation
component of the volunteer experience in the future.
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