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INTRODUCTION

In 2008, the Town of Kiawah Island developed the Kiawah Island Bird Monitoring Program. The program
encompasses several projects that highlight Kiawah Island’s birdlife across different habitats and
seasons. The major projects include (1) summer point-counts of breeding songbirds, (2) Painted
Bunting banding, (3) winter marsh sparrow banding, and (4) fall migration monitoring. This report
focuses on only the fall migration monitoring that occurred from 2009-2019.

To monitor bird populations during fall migration, birds are captured and marked with an aluminum
band on one leg. Large scale bird banding has never been done on Kiawah Island, and it can provide
valuable information on the species diversity and composition of songbirds on the island during fall
migration. The Kiawah Island Banding Station (KIBS) is the only banding station located along the coast
of South Carolina and is the only long-term, constant-effort banding station in the Carolinas. Bird
banding is a significant tool used to assess the health and demographics of bird populations. Important
information such as productivity, survivorship, and movements of many species can be attained through
a banding program. All banding data collected is submitted to the Bird Banding Laboratory administered
by the United States Geological Survey.

The objectives of the fall migration bird banding project on Kiawah Island are to:
e Gather baseline information on resident and migratory birds on Kiawah Island.
e Collect data to enable long-term monitoring (i.e. population tends) of birds on Kiawah Island.
e Monitor fall migration to determine the importance of Kiawah Island as stop-over habitat.
e Assess the potential effects of development on bird populations.
e Provide data to better manage habitat and guide future development plans.
e Contribute high quality data to the North American Bird Banding Program.

STUDY AREA

During the pilot season in 2009, banding was conducted at two locations: Captain Sam’s Spit and Cougar
Island (now Ocean Park). It was determined at the end of the season that managing two banding
stations would be very difficult to do with the personnel that was available at the time. From 2010-
2014, banding was only conducted at the Captain Sam’s site. In 2015, a second banding station was
started at Little Bear Island on the far eastern end of Kiawah. The Little Bear site was added to allow for
a comparison to the Captain Sam’s site, and to establish an alternative site in case future development
on Captain Sam’s prevented banding from occurring there. From 2015-2019, the Captain Sam’s and
Little Bear sites have been operating concurrently.

Captain Sam’s Spit is a 45 acre patch of old vegetated dune ridges located at the west end of Kiawah
Island (32°34’ 57”N, 80° 8’ 21”"W). It is bordered by the Atlantic Ocean to the south, the Kiawah River to
the west and north, and the mainland of Kiawah Island to the east. Major habitat types include
maritime scrub-shrub, high marsh, low marsh, and dunes. The banding site is centrally located within
Captain Sam’s Spit and encompasses about 10 acres (Figure 1).

The 151.7 acre Little Bear Island is a long, narrow strip of land located on the extreme eastern end of
Kiawah Island (32°36” 60”N, 79° 59’ 42”W). It is bordered by the Atlantic Ocean to the south, the Stono
River to the north and east, and the mainland of Kiawah Island to the west. Major habitat types include
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maritime scrub-shrub, high marsh, low marsh, dunes, and beach. The banding site is centrally located
within Little Bear Island and only encompasses about 4 acres (Figure 1).

3 Miles

Figure 1. Map of Kiawah Island showing the locations of the banding sites.
METHODS

The fall migration banding season typically runs from 15 August to 30 November. In 2009, banding
occurred once per week; in 2010, twice per week; and in 2011, 3-4 times per week. From 2012-2019,
banding was conducted 7 days per week, weather permitting.

Mist nets (30 mm mesh) were used for all trapping. A standard mist net measures 12 meters long by 2.5
meters high and is made from fine black nylon. The nets were stretched between two sections of metal
conduit and anchored in the ground by guy-lines attached to tent stakes. The conduit was painted
brown to help conceal the poles. Nets were systematically placed in areas where significant bird activity
was likely to occur. The number of nets used at Captain Sam’s increased dramatically from 2009-2012
but has remained relatively consistent since 2013. The current number of nets used at Captain is 28.
Little Bear has been using 20 nets since 2016. During Little Bear’s pilot season in 2015, 10 nets were
used for the first few weeks of the season then increased to 15 nets for the remainder of the season.

Nets were generally opened 30 minutes before sunrise and closed approximately 5-6 hours later. On
occasion, the nets had to be shut down early or opened late because of rain, excessive wind, heat, or
cold. Nets were typically checked for birds every 30 minutes, sometimes more frequently when bird
abundance was great. Captured birds were placed in cloth bags and transported back to the banding
table. Birds were fitted with an aluminum leg band and their species, sex, and age were recorded.
Morphological measurements including wing chord, fat score (0-5 scale), and weight were also
recorded. Pictures, if necessary, were taken and the birds were released.
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CAPTAIN SAM’S
Effort

For the purpose of many analyses in this report, the years 2009-2011 will not be included because
inconsistent effort does not allow for meaningful comparisons with later years. Daily banding began
2012 when seasonal banding technicians were hired to help with the increased workload.

Banding occurred on 890 days between 2009-2019. Starting in 2012 when banding occurred daily, the
average number of days per season was 99.25 out of a possible 108 days. Rain and high winds were the
most common causes for missing an occasional day or two, but most likely do not affect results. Major
weather events such hurricanes and tropical storms can have a detrimental effect on the effort and
data. From 2009-2014, no major weather events affected the banding but starting in 2015, banding had
to be shut down for extended periods of time each year. In 2015, banding was shut down from 3-5
October at Captain Sam’s (CS) and 3-12 October at Little Bear (LB) due to an unprecedented rain event
that resulted in a 1000-year flood. In 2016, Hurricane Matthew caused mandatory evacuations of the
island resulting in the banding station being closed from October 5-11 (CS) and October 5-13 (LB).
Hurricane Irma in 2017, closed the banding station down from 9-12 September (CS) and 9-14 September
(LB). In 2018, both banding sites were closed from 11-17 September due to mandatory evacuations for
Hurricane Florence. In 2019, mandatory evacuations due to Hurricane Dorian forced closure of the
banding station from 2-9 September (CS) and September 2-9 (LB).

Nets were open for a total of 95,820.46 net-hours (a “net-hour” is equal to one standard mist net being
operated for one hour) from 2009-2019. During that time, a total of 40,059 birds of 124 species were
banded. An additional 9,863 birds were recaptured. The total capture rate was 52.1 birds per 100 net-
hours. The capture rate of new birds was 41.8 birds per 100 net-hours while the capture rate of
recaptures was 10.3 birds per 100 net-hours. See Appendix 1 for a comparison of banding statistics
from the 2009-2019 fall seasons.

New Birds

The capture rate of new birds decreased sharply from 2012-2016 but has stabilized since then (Figure 2).
Between the period of 2013-2018, 11 nets were added to the standard set-up. The addition of nets can
artificially drive down the capture rate especially if the new nets were less productive. An analysis of
the average capture rate of the original 17 nets that were in place since 2012 (42.1 birds per 100 net-
hours) compared to the 11 added nets after 2012 (34.4 birds per 100 net-hours), revealed a difference
of 7.7 birds/100 net-hours. On average the new nets were less productive than the original 17.
However, the small difference between the two do not appear to be the primary cause of the steady
decline seen from 2012-2016. When comparing the capture rate of the original 17 nets to the capture
rate of all nets from 2012-2019, a similar trend is apparent (Figure 3). Other factors such as habitat
changes or a decline in overall bird densities are more likely the cause. Although the overall habitat at
Captain Sam’s has remained relatively stable, certain areas has been impacted by hurricanes. The
reduction of cover around a net may result in the immediate area being less used or avoided by some
birds.
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Capture Rate of New Birds
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Figure 2. Capture Rate of new birds from 2012-2019 at Captain Sam’s banding site.
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Figure 3. Capture rate of new birds from the original 17 nets from 2012-2019 at the Captain Sam’s
banding site.

Species-specific changes in capture rates during the fall can be seen as well. Capture rates for most
species were calculated for each year and plotted on a graph from 2012-2019 (Appendix 2). The
average annual change in capture rate was calculated for each species that averaged at least 20
captures per year from 2012-2019 (26 out 124 species) (Figure 4). There were only 2 species that
exhibited an average annual increase, Swainson’s Thrush (4%) and Eastern Phoebes (2.5%). All other
species displayed a negative trend, some dramatically. Northern Mockingbirds and Prairie Warblers had
an average annual decrease in the capture rate of 17% and 16%, respectively. An additional 5 species
decreased by 10-15%, 10 species by 5-10%, and 7 species by 0-5%.

Many bird species throughout North America are declining. A recent study estimated that there are 2.9
billion fewer breeding birds in North America now than in 1970 (Rosenburg et al. 2019). The study also
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reported that forest birds and grassland birds have declined by 22% and 53%, respectively, since 1970.
The banding data collected on Kiawah over the last 8 years also reflects this declining trend.
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Figure 4. Average annual change in capture rate of species that averaged at least 20 bandings per
year.
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Species Diversity

Species richness was relatively stable beginning in 2012 when banding was conducted daily (Figure 5).
On average, 83 species of birds were captured each fall. Overall, species diversity was high at Captain
Sam’s with a species diversity index 0.87. The Simpson’s Index of Diversity was calculated using the
following equation. The index value is between 0 and 1 with 0 having low species diversity and 1 having
high species diversity.

xn(n—1)
N(N-1)
where D = species diversity index, N = total # of birds of all species,
n = total number of birds of each species

1-[o-

# of Species

100
90
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82 80 83 83 80

80
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> 41
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2
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0
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Figure 5. The number of species banded from 2009-2019 at the Captain Sam’s banding site.
The top 20 species banded during 2012-2019 made up 79.7% of all birds (Table 1). However, the top
three species, Common Yellowthroats, Yellow-rumped Warblers, and Gray Catbirds, were the most

numerous accounting for 58.8% of all birds banded.

Table 1. Top 20 species banded at the Captain Sam’s site during the 2012-2019 fall season.

Total # of Average # of Total capture  Ave. capture
Species individuals individuals per rate* rate per year*
year

Common Yellowthroat 9308 1163.5 10.13 10.64
Yellow-rumped Warbler 6267 783.4 6.82 7.37
Gray Catbird 5823 727.9 6.34 6.47
American Redstart 1486 185.8 1.62 1.64
Red-eyed Vireo 1360 170.0 1.48 1.49
Painted Bunting 1165 145.6 1.27 1.28
Palm Warbler 1044 130.5 1.14 1.18
Prairie Warbler 1027 128.4 1.12 1.19
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Ruby-crowned Kinglet 786 98.3 0.86 0.85
Northern Waterthrush 732 91.5 0.80 0.82
Black-throated Blue 707 88.4 0.77 0.80
Warbler

Swamp Sparrow 450 56.3 0.49 0.52
White-eyed Vireo 419 52.4 0.46 0.47
House Wren 416 52.0 0.45 0.47
Indigo Bunting 354 44.3 0.39 0.41
Northern Cardinal 324 40.5 0.35 0.37
Song Sparrow 307 38.4 0.33 0.36
Hermit Thrush 283 354 0.31 0.32
Eastern Phoebe 276 34.5 0.30 0.30
Swainson’s Thrush 257 32.1 0.28 0.28
All species 36392 4549 39.60 41.27

* expressed as # of individuals per 100 net-hours

Ten species were banded only twice from 2012-2019: Ash-throated Flycatcher, Eastern Bluebird,
Saltmarsh Sparrow, Lincoln’s Sparrow, Orchard Oriole, Red-winged Blackbird, Brown-headed Cowbird,
Blue-winged Warbler, Mourning Warbler, and Blackburnian Warbler. Additionally, 13 species were only
banded once: Black-billed Cuckoo, Clapper Rail, Virginia Rail, Sora, Red-shouldered Hawk, Loggerhead
Shrike, Yellow-throated Vireo, Fox Sparrow, Vesper Sparrow, Seaside Sparrow, Nelson’s Sparrow,
Bobolink, and MacGillivray’s Warbler. There was one species banded during 2009-2011, that wasn’t
captured in 2012-2019 — a Golden-winged Warbler. For some of these species the fact that they were
only banded once does not necessarily mean they are rare or uncommon. Larger species can bounce
out of the net and free themselves. Other species such as the Red-winged Blackbird and Bobolink are
locally common but the habitat of KIBS is not ideal for capturing them.

Several vagrant species have also been captured during this program. A MacGilliray’s Warbler, a species
that ranges across the western part of the US, was banded in 2013. Another western species, Ash-
throated Flycatcher, was banded in 2013 and 2019. Four Bell’s Vireos, a species that breeds across the
midwestern states, were captured in 2012, 2013, and 2 in 2016.

Age Structure and Sex Ratio

Identifying patterns in age structure and sex ratios are important for making reliable predictions of both
short- and long-term dynamics of populations. As expected, hatch-year individuals represented the
majority of bird banded (82%), while only 18% were after hatch-year, and < 1% were of unknown age
from 2012-2019 (Figure 6). The skewed ratio of adult to young birds is typical during fall migration,
because there are a large number of young individuals in the population as a result of the recent
breeding season. Another contributing factor is that young birds in their first migration are not familiar
with the most efficient migration routes and may follow the coastline rather than migrating over the
ocean or other inland areas. Nevertheless, these data provide some insight into year to year nesting
success for certain species.

Between 2012-2019, 26% of banded birds were identified as male and 20% as female (Figure 7). In
general, a 1:1 ratio of males and females are expected in a population. Some species, such as Common
Yellowthroats, exhibit skewed sex ratios where unknown birds are strongly biased toward females. A
minority of hatch-year males lack sexually distinct plumage, but their existence precludes the certain
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identification of females. A similar situation exists for American Redstarts and Painted Buntings because
they exhibit delayed plumage maturation. Males maintain their juvenile plumage characteristics during
their first year and look like females. They do not get their “colorful” appearance until their second
year. For these reasons, we are able to identify more male birds than females. For many species, sex
cannot be reliable determined outside of the breeding season. This explains why 54% of banded birds
could not be identified as either male or female.
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80 ,/‘\o/‘\‘/‘\/
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Figure 6. Proportion of age classes of birds banded during 2012-2019 at the Captain Sam’s banding
site.
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Figure 7. Proportion of sex classes of birds banded during 2012-2019 at the Captain Sam’s banding
site.
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Migration Timing

Long-term banding data from migration studies can reveal interesting changes in the timing of migration
for birds. As the climate changes, bird movements can also change in response. Because banding
occurred daily during the fall, we were able to closely examine the timing of migration for many species
that use Kiawah Island. The long-term timing of migration is graphically displayed using the capture
rate for 51 species that had an average of at least 5 captures per year (Appendix 2). Theses graphs use
combined data from 2012-2019 to produce the overall timing of migration for each species. For species
with an average of at least 30 captures per year, more detailed timing graphs were produced (Appendix
3). These figures show the migration timing for each year from 2012-2019 with the long-term graph
shaded in the background. The peak migration date for each year is represented by a blue dashed line.
This line can be important in analyzing changes over time. As additional years of data are collected,
future changes in arrival or departure times as well as the timing of migration can be determined.
Because this dataset only contains 8 years of data, caution should be exercised with the use of these
results. Environmental effects related to climate change generally happen slowly over time, therefore
many additional years of data will be needed in order to truly quantify any changes in the timing of
migration.

Recaptures
There were 9,865 recaptures of 72 species from 2009-2019 (Figure 8). The capture rate of recaptures

has remained relatively stable from 2012-2019 (Figure 9). A decrease in capture rate was experienced
from 2012-2014 as seen with new birds but the decrease was relatively small.
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Figure 8. The number of recaptures during 2009-2019 at the Captain Sam’s banding site.
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Capture Rate of Recaptures
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Figure 9. The capture rate of recaptures from 2012-2019 at the Captain Sam’s banding site.

Recaptures are divided into 4 categories: repeats, returns, “foreign” recaptures, and recoveries.
Repeats are individuals that were recaptured during the same season in which they were banded. It
also includes previously banded individuals captured repeatedly during the same season. Repeats are
important, especially among migrants, because valuable information on their stop-over ecology can be
obtained, including accumulation or reduction of fat stores and changes in body mass. Returns are
individuals that were recaptured in a different season in which they were banded. Returns provide
information on individual bird’s survival, life-span, and site fidelity. “Foreign” recaptures are individuals
that are captured in a different location (10-minute block) than the location (10-minute block) in which
they were banded. A 10-minute block encompasses 10 minutes of latitude and 10 minutes of longitude.
These typically refer to birds captured at KIBS that were banded elsewhere. Recoveries refer to any bird
(living or dead) that was banded at KIBS but encountered elsewhere. Foreign recaptures and recoveries
can give insight into movements and migration patterns of birds.

Repeats

There were 8,424 repeats from 2009-2019. This number includes migrants and residents, some of which
were captured numerous times within the same fall season. Birds recaptured the same day in which
they were banded were immediately released and not recorded. For ease of comparison, recaptures are
divided into two groups: residents and migrants. Residents most likely spend their entire lives at or
near the banding station. Migrants are classified as birds that 1) pass through in the fall and do not
breed or winter locally, 2) breed locally departing in the fall for more southern wintering grounds, or 3)
winter locally arriving in the fall after breeding in northern latitudes.

By examining the capture history of individual repeats, insights into the stop-over ecology of migratory
birds can be learned. Minimum length of stop-over is calculated by subtracting the initial date of
capture from the last day of capture. This method results in a conservative estimate of the time a
migrant stopped because it is not assumed that the initial date of capture was the first day of stopover,
nor could it be assumed that the last recapture occurred on the last day of stopover. For the purpose of
this report, stopover analyses were performed for all species but categorized into groups based on their

»n o u Y

residency status. These groups include: “migrant”, “migrant, summer resident”, “migrant, winter

n

resident”, “resident”, and “migrant and resident”. “Migrants” are species that only pass through locally
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during the fall. They do not breed or winter locally. “Migrant, summer residents” are species that breed
locally but leave during the fall and are absent in the winter. “Migrant, winter residents” are species
that arrive in the fall and spend the winter locally but are absent during the spring. “Residents” are
species that presumably do not migrate and live locally year-round. “Migrants and residents” are
species where some individuals are migrants and some individuals are residents.

Migrants averaged a stopover period of 4.6 days. However, only 4.9% of all migrants (17,266) were
recaptured at least one time after being banded suggesting that migrants, in general, do not stay on site
very long and most either leave the same day they were banded or leave the night after. Migrant,
summer residents and migrant, winter residents showed a longer average minimum stopover of 13.7
and 9.3 days, respectively. For both migrant, winter residents and migrant, summer residents there is a
proportion of individuals that don’t breed or winter locally and are simply passing through. The shorter
stopover period of winter residents compared to summer residents might suggest that a larger
proportion of individuals are true migrants. Residents had the longest minimum stopover period of 45.8
days. This was the expected result because these birds are presumably non-migratory. The catch-all
category of “migrants and residents” had a moderate stopover period of 23.3 days and is suggestive that
most individuals in that category were residents. Because KIBS is operated daily, there is strong
evidence to support the assumption that most migrants had stopover periods of less than 1 days. The
habitat at Captains Sam’s provides these birds with a short-term place to rest and refuel during their
southbound migration.

The change in body mass of repeats was examined during their stopover period (Table 2). A majority
(54.3%) of all migrant repeats showed an increase in body mass during their stop-over period while
42.2% exhibited a decrease in mass. All residency categories exhibited an increase in body mass on
average except for “migrants and residents” which did not show a change. Residents had the largest
average change in body mass with an increase of 0.6 grams. Residents don’t need to accumulate fat
stores for migration therefore this increase was not expected. One possible explanation is that many
individuals from resident species, such as Northern Cardinals and Carolina Wrens, were captured as
juveniles at the beginning of fall and increased their body mass over the course of the fall as they grew
older.

Migrants of all categories exhibited increases in body mass. Migrants and migrant, winter residents had
a larger increase than migrant, summer residents but the difference was only 0.1 gram. Most
increases/decreases were relatively small, however there were a few exceptional examples: 1) a Gray
Catbird (average lean mass = 35.8 grams) gained 10.9 grams in 9 days, 2) a Red-eyed Vireo (average lean
mass = 15.9 grams) gained 8.4 grams in 6 days, and 3) a Common Yellowthroat (average lean mass = 9.6
grams) gained 3.3 grams in 5 days. The fact that these birds are able to quickly gain weight during their
stop-over indicates that Captain Sam’s is a high-quality habitat and an important area for migrating
birds.
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Table 2. Minimum Stopover period and change in body mass of birds recaptured (repeats) one or
more days during their stopover period at Captain Sam’s.

. X min. _ .
. # of ind. X A in mass % of total
Residency Status repeats stopover (&) banded
(days)
Migrants 849 46+5.6 0516 4.9
Migrant, summer residents 350 13.7+149 04+15 21.0
Migrant, winter residents 2367 9.3+9.8 05%+28 14.5
Residents 351 45.8 £29.3 0624 48.5
Migrants and residents 107 23.3+225 00+24 7.6
All species 4024 12.2+17.0 0525 11.1

Returns

There were 1,473 returns from 2009-2019. Most returns were of migrant species that breed in northern
latitudes and pass through KIBS during the fall or arrive in the fall and ultimately spend the winter at
KIBS. Several of these returns were recaptured within a few days of the date they were captured the
previous year. For example, a Yellow-rumped Warbler banded on 24 November 2009 was recaptured
on 25 November 2011, 30 November 2012, and 22 November 2013. Some of the returns such as White-
eyed Vireos and Painted Buntings were migrants that presumably arrived during the spring, bred, and
probably departed from KIBS during the fall. Other returns were resident species like Northern
Cardinals, Carolina Chickadees and, Carolina Wrens that likely have been at or near the banding site
throughout the year.

Banding data showed that many species/individuals return to the same area year after year. Yet, it is
more difficult to determine the percentage of the population that returns because of the many factors

that can influence bird movements. A more detailed analysis of the returns is planned in the future.

Foreign Recaptures

Banded birds are infrequently encountered away from the location where they were originally banded.
All reports of foreign recaptures are extremely significant. From 2009-2019, 23 foreign recaptures were
captured (Table 3). Many of these were Painted Buntings that were banded on Seabrook Island in the
late 2000’s as part of the Painted Bunting Observer Team (PBOT) project. Several other recaptures were
banded at locations at a much greater distance from Kiawah Island. Birds have been captured on
Kiawah Island that were originally banded in New York, North Carolina, Virginia, Maryland,
Massachusetts, Ohio, and New Brunswick, Canada

Table 3. List of foreign recaptures captured during the 2009-2019 fall seasons.

. Band Original Original Banding
Species Number Banding Date Fall Recapture Date(s) Location
Painted Bunting  2391-63059 7/1/2009 9/10/2009, 9/17/2009 Seabrook Island, SC
Painted Bunting  2391-63064 7/1/2009 9/10/2009 Seabrook Island, SC

10/1/2009, 8/30/2010,
9/2/2010, 8/19/2011,

9/30/2011, 8/20/2013,
9/5/2013, 9/17/2013

Painted Bunting  2391-63063 7/1/2009 Seabrook Island, SC
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Painted Bunting 2391-98831 6/21/2010 8/26/2010, 8/29/2012 Seabrook Island, SC
Painted Bunting  2020-69002 7/26/2008 9/16/2010 Seabrook Island, SC
Painted Bunting  2391-63009 5/15/2009 9/16/2010 Seabrook Island, SC
. . 9/7/2011, 8/16/2012,
Painted Bunting  2521-16406 7/12/2011 8/20/2013 Seabrook Island, SC
Painted Bunting  2391-63120 8/28/2009 9/23/2011 Seabrook Island, SC
8/16/2012, 8/26/2012,
Painted Bunting 2521-33102 6/11/2012 8/30/2012, 9/13/2012, Seabrook Island, SC
9/24/2012,10/5/2012
Painted Bunting  2511-18886 8/17/2012 8/25/2012 Seabrook Island, SC
Painted Bunting 2020-53726 7/13/2007 8/26/2012, 8/28/2012 Seabrook Island, SC
Painted Bunting  2391-63065 7/1/2009 8/27/2012 Seabrook Island, SC
Yellow-rumped Braddock Bay Bird
Warbler 2700-69229 10/3/2012 11/5/2012 Observatory, NY
Wh\l;ci(:;y(:"d Color bands Unknown 09/25/13 Unknown
Painted Bunting 2521-16976 6/6/2012 9/22/2014,9/25/2014 Georgetown, SC
Painted Bunting 2631-02395 8/16/2015 10/11/2015 Bald Head Island, NC
Yellow-rumped St. Andrews, New
Warbler 2650-23485 10/13/2015 11/6/2015 Brunswick, Canada
Prairie Warbler 2670-44782 9/4/2017 9/14/2017 Cape Charles, VA
Common Foreman’s Branch Bird
Yellowthroat 2820-17029 9/8/2017 9/21/2017 Observatory, MD
. 9/10/2018 _ Kiawah Island (Little
Prairie Warbler 2830-49513 (7:10am) 9/10/2018 (8:30am) Bear)
Common Foreman’s Branch Bird
Yellowthroat 2750-55210 5/5/2016 9/24/2018 Observatory, MD
Tree Swallow 2740-43151 9/21/2018 11/12/2018 Chatham, MA
Common 2840-74726  5/22/2018 10/17/2019 Black Swamp Bird

Yellowthroat

Observatory, OH

Recoveries

There have been 31 recoveries of birds that were banded during the fall from 2009-2019. (Table 4).
Most of these recoveries were of dead birds but some birds were captured by other bird banders
around the United States. The main causes of death were reported to be from window strikes, cats, and

vehicle strikes.

Table 4. List of birds recovered that were banded during the 2009-2019 fall seasons.

Species Band Date Date Location Reason
Number Banded Recovered Recovered
Common Ormond .
Vellowthroat 2490-85212 11/3/2009 11/4/2009 Beach, FL Window  Dead
American Conneaut Found
Redstart 2620-41835 9/20/2010 5/27/2013 Lake, PA dead Dead
Gray Catbird 2561-92712  10/12/2012 11/26/2012  Tequesta, FL Cat Dead
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. . - Captured .
Painted Bunting ~ 2591-10015 8/28/2013  4/25/2014 Miami, FL by bander Alive
Gray Catbird  2561-95097  10/1/2013  6/18/2014  Sarasota, FL St“:;': b pead
Gray Catbird 2561-95429 10/20/2013 9/14/2014 Griswold, CT Cat Dead
Seabrook Found
Blue Jay 1352-56932  10/25/2013 4/2/2019 Island, SC dead Dead
Yellow-rumped Oak Harbor, Captured .
Warbler 2720-50729 11/2/2013 5/9/2016 OH by bander Alive
American . Captured .
Redstart 2680-36757 8/14/2014 9/3/2015 Gradyville, PA by bander Alive
Common Chestertown, Captured .
Vellowthroat 2720-52563 9/30/2014 5/12/2018 MD by bander Alive
Gray Catbird 2641-77258 10/1/2014 6/3/2017  Woodstock, CT Cat Dead
Gray Catbird ~ 2641-77306  10/1/2014  5/4/2016  Baltimore, MD F;e“a”dd Dead
Gray Catbird 2651-25169 10/17/2014 6/7/2015 Kingsport, TN Cat Dead
Gray Catbird 2651-25220 10/17/2014 2/24/2015 Saint Leo, FL Cat Dead
, Seabrook Found
Cooper’s Hawk 1115-08542 11/2/2014 6/24/2019 Island, SC dead Dead
Yellow-rumped Found
Warbler 2740-47059 11/24/2014 4/30/2019 Pohatan, VA dead Dead
Painted Bunting 2621-53551 9/6/2015 5/23/2019 Hollywood, SC  Window? Dead
Gray Catbird ~ 2701-10553  10/13/2015 8/17/2017  Durham, NC St”é;': b pead
Painted Bunting  2631-40841  10/29/2015  3/24/2018  Sebastian, FL 2Pt pjie
by bander
Baltimore Oriole  2701-13520 9/9/2016 8/20/2017 Sandy Pine, MI  Window Dead
Painted Bunting 272124036 9/11/2016  5/31/2017  °M" Zés'a”d' F(;’e”a”dd Dead
. . Seabrook Found
Painted Bunting 2721-24834 8/26/2017 9/2/2017 Island, SC dead Dead
Gray Catbird 2701-59777 9/28/2017 6/19/2018 Stonevilla, PA Window  Dead
Gray Catbird  2701-60284  10/13/2017  5/14/2018 Fore:;DH'"s' Window  Dead
, Found
Cooper’s Hawk 1004-12206  10/22/2017 1/4/2018 Savannah, GA dead Dead
Gray Catbird 273109011  10/28/2017 11/15/2017 'mdianshores. Found = 4
FL injured
Northern Goose Creek, Found
Mockingbird 2501-05888 9/6/2018 3/22/2020 sc dead Dead
- Kiawah Island,  Captured .
Prairie Warbler 2830-49513 9/10/2018 9/10/2018 sc by bander Alive
Common Cutts Island, Captured .
vellowthroat 2850-63246  10/13/2018 5/11/2019 ME by bander Alive
Common Saunderstown, Found
Vellowthroat 2850-63369  10/16/2018 5/8/2019 RI dead Dead
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W':;’;?sr::‘sh 2811-05860  10/03/2019  5/3/2020 Chatt%r\‘lo"ga' F;e“a"dd Dead

Palm Warber ~ 2870-80900  11/21/2019  5/15/2020 m”nnl'tzii F(;’e“andd Dead
Ye”\‘;v"‘;'rr;f:rped 2750-93110  10/24/2015 10/25/2016 iﬁ’;’;‘;a “Sé ;;E;‘:E:r Alive
Ye"\‘;v"‘;'rr;f:rped 2750-95844  11/1/2015  10/27/2016 iﬁ’;’;‘;a “Sé ;;E;‘:E:r Alive
Personnel

For a banding station to run efficiently, adequate personnel are required. A banding station needs
properly trained people to remove birds from the mist nets, correctly age and sex individuals, and safely
apply the band to the bird’s leg. Untrained personnel are also valuable as they can record data, take
photos, organize banding supplies, and assist in setting up and taking down nets.

A total of 20,193.7 hours were logged by 2 salaried employees, 33 paid seasonal field technicians, and
97 volunteers from 2009-2019 (Table 5). From 2012-2015, the Kiawah Island Conservancy provided
funding for housing and stipends for the seasonal field technicians. Starting in 2016, the Town of
Kiawah Island covered the stipends and the Conservancy continued to provide housing. Because of the
rigorous banding schedule that is carried out each season, field technicians are invaluable. As
demonstrated earlier with regards to banding effort, it is important to be as consistent as possible from
one year to the next. Any major deviation would reduce the quantity and quality of the data making it
incomparable to other years. In order to keep up with the demands of running a migration banding
station, it will be necessary to hire field technicians each year.

Most of the seasonal field technicians that are hired each fall recently graduated from college. These
jobs provide them with invaluable experience that can be hard to come by in the field of wildlife biology.
Many past field technicians have gone on to get their Master’s or Doctorate degree in wildlife biology
and are now professionals working towards conserving natural resources.

Volunteers are a very important part of the banding station. Their contributions were enormous and
maintaining a volunteer base will be essential for the continued success of the banding program.

Note that the values shown for “hours” only include those spent in the field and do not include the
extensive amount of time spent planning, entering and analyzing data, and writing reports.

Table 5. Hours spent at the Captain Sam’s site by paid employees and volunteers.

Personnel t# of Individuals Hours
Paid Employees 35 17,752.4
Volunteers 97 2,441.3
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LITTLE BEAR

Effort

For the purpose of some analyses in this report, the 2015 pilot season will not be included because the
location and number of the nets in that first year were change dramatically in 2016. Additionally, the
2015 season did not start until 7 September, whereas the start date for the rest of the years was 22
August.

Banding occurred on 355 days between 2015-2019. Excluding 2015, the average number of days per
season was 74.5 out of a possible 88 days. The Little Bear season is shorter than Captain Sam’s and
generally runs from 22 August — 15 November. In some years it may extend a few days later and in
others it may end a day or too earlier. Housing for the season technicians usually ends around mid-
November and once they leave there are not enough personnel to run Little Bear.

Rain and high winds are the most common causes for missing an occasional day or two, but most likely
do not affect results. Major weather events such hurricanes and tropical storms can have a detrimental
effect on the data (see effort section under Captain Sam’s). Little Bear is affected by weather much
more than at Captain Sam’s. Because the vegetation is on average much shorter and less dense, the
nets are more exposed to the wind. Heat is also a much bigger problem at Little Bear. Because the Little
Bear site has a lot more exposed sand, the area heats up more quickly resulting in the temperature
becoming too hot to safely capture and handle birds. Due to the increased frequency of wind exposure
and heat, Little Bear is forced to close down the nets much earlier in the day than Captain Sam’s.

Nets were open for a total of 27,226.93 net-hours from 2015-2019. During that time, a total of 14,673
birds of 107 species were banded. An additional 3,067 birds were recaptured. The total capture rate
was 65.2 birds per 100 net-hours. The capture rate of new birds was 53.9 birds per 100 net-hours while
the capture rate of recaptures was 11.3 birds per 100 net-hours. See Table 6 for a comparison of
banding statistics from the 2015-2019 fall seasons.
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Table 6. Banding statistics for the Little Bear banding site from 2015-2019.

Banding 2015 2016 2017 2018 2019 Total
Statistic
# of Birds 2370 3442 3597 2711 2559 14673
Banded
# of
410 1035 633 529 460 3067
Recaptures
# of Species 70 74 74 78 78 107
Effort * 355454  6031.39 7032.0 5147.45 546155 27226.93
Capture Rate
(now birds) A 78.2 57.1 51.2 52.7 46.9 53.9
Capture Rate 11.5 17.2 9.0 10.3 8.4 11.3
(recaptures) A
Total Capture . 74.3 60.2 63.0 55.3 65.2
Rate A
# of Days
ooy 57 75 75 73 75 355
# of 16 20 20 20 20 20
Nets
* net-hours

A birds/100 net-hours
New Birds

The capture rate of new birds gradually declined from 2016-2019 but the trend does not appear to be
extreme (Figure 10). Beginning in 2015 after the 1000-year flood, the habitat at Little Bear began to
change. The extended period of flooding caused widespread mortality of marsh elders (Iva frutescens)
in the lower elevation areas reducing the cover around many of the nets. In 2016, the storm surge
associated with Hurricane Matthew, breached the salt marsh protecting Little Bear causing saltwater
intrusion into many of these lower elevation areas. The saltwater intrusion resulted in the death of
many wax myrtles (even in higher elevation area), further reducing the cover around the nets. The
vegetation at Little Bear is slowly recovering but it still regularly gets inundated with saltwater on large
high tides. The plant composition will likely change to more salt tolerant plants over time hopefully
restoring some of the dense cover that was lost. This change in habitat has undoubtedly had an effect
of the bird population and species composition at Little Bear. Capture rates for most species were
calculated for each year and plotted on a graph from 2016-2019. Those graphs are available but are
not included in this report. Because there are only 4 years of comparable data for Little Bear, making
any conclusions on that would be questionable.
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Capture Rate of New Birds
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Figure 10. Capture Rate of new birds from 2016-2019 at the Little Bear banding site. Capture rate is
measured in birds per 100 net-hours.

Species Diversity

The number of species banded increased from 74 during 2016 and 2017 to 78 in 2018 and 2019 (Figure
11). On average, 76 species of birds are captured each fall. Overall species diversity was high at Little
Bear with a species diversity index 0.89. This index is slightly higher than what was calculated for
Captain Sam'’s.

# of Species
79
78 78

78
77
76
75

74 74
74
) - -
72

2016 2017 2018 2019

Figure 11. The number of species banded from 2016-2019 at the Little Bear.

The top 10 species banded during 2016-2019 made up 77.7% of all birds (Table 7). However, the top
three species, Common Yellowthroats, Gray Catbirds, and Yellow-rumped Warblers, were the most
numerous accounting for 52.4% of all birds banded.
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Table 7. Top 10 species banded at the Little Bear site during the 2016-2019 fall season.
Total # of Average # of  Total Capture  Ave. Capture

Species ind. ind. Rate* Rate*
Common Yellowthroat 2731 682.8 11.54 11.41
Gray Catbird 2566 641.5 10.84 11.06
Yellow-rumped Warbler 1150 287.5 4.86 4.73
Palm Warbler 862 215.5 3.64 3.60
Painted Bunting 545 136.3 2.30 2.34
American Redstart 388 97 1.64 1.65
Red-eyed Vireo 370 92.5 1.56 1.55
Prairie Warbler 358 89.5 1.51 1.48
Northern Waterthrush 330 82.5 1.39 1.35
Yellow Warbler 259 64.8 1.09 1.11
All Species 12309 2935.8 52.00 51.94

* expressed as # of individuals per 100 net-hours

Vagrants that have been banded at Little Bear include Yellow-green Vireo and Bell’s Vireo, both in 2016.
Yellow-green Vireos breed in Mexico and spend the winter in South America. To find one in North
America is very rare but to catch one in a net on a barrier island in South Carolina is astonishing. A
Kirtland’s Warbler was banded in 2018. This species was an “endangered species” until 2019 when their
population had met the recovery goal set by the US Fish and Wildlife Service. Still, their population is
low at approximately 2500 pairs worldwide.

Because parts of the Little Bear site are wetter than Captain Sam’s and hold water for longer periods of
time, “waterbirds” that would not normally be captured in mist nets have been captured including,
Green Heron, Belted Kingfisher, Solitary Sandpiper, Yellow-crowned Night-Heron (2).

Age Structure and Sex Ratio

Similar to at Captain Sam’s, hatch-year individuals represented the majority of birds banded at Little
Bear (85%) but averaged 3% more than Captain Sam’s. After hatch-year birds averaged 15%, which is
3% less than Captain Sam'’s.

Between 2015-2019, 20% of banded birds were identified as male, 15% as female, and 64% were
unknown.

Migration Timing
Migration timing graphs for Little Bear will be completed at a later date.

Recaptures

There were 3,067 recaptures from 2015-2019 (Figure 12). The capture rate of recaptures decreased
from 2016-2019 (Figure 13). A dramatic drop in recaptures took place between 2016 and 2017. This
was likely caused by the loss of vegetative cover around the nets from the flooding and saltwater
intrusion. Birds that may have used Little Bear as a stopover site may not have found the site as
preferable and left shortly after being banded.
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Figure 12. The number of recaptures during 2016-2019 at the Little Bear banding site.
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Figure 13. The capture rate of recaptures from 2016-2019 at the Little Bear banding site.

Repeats and Returns

Analyses of individual recapture data for Little Bear will be completed at a later date.

Foreign Recaptures and Recoveries

There have not been any foreign recaptures at Little Bear. Only two recoveries have been reported
from birds banded at Little Bear. Both birds were Yellow-rumped Warblers that were banded in 2015
and recaptured at the short-lived (2015-2016) Sullivan’s Island Banding Station in 2016.
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Personnel

A total of 5,848.41 hours was logged by 1 salaried employees, 25 paid seasonal field technicians, and 10
volunteers from 2015-2019 (Table 8).

Table 8. Hours spent at the Little Bear site by paid employees and volunteers.

Personnel # of Individuals Hours
Paid Employees 26 5,607.41
Volunteers 10 241.0

OUTREACH AND PUBLIC EDUCATION

The Kiawah Island Banding Station has made an increased effort over the years to provide outreach and
education to the public through a variety of outlets. Several groups are hosted each year including the
Charleston County Parks and Recreation’s Master Naturalist Class, Seabrook Island Natural History
Group, Carolina Bird Club, and Kiawah Island Conservancy Trustees. During these visits, groups spend a
couple hours at the banding station learning about the banding process and experiencing some of the
migratory species that we encounter each year.

Presentations have been given to local conservation groups including the Charleston Audubon Society
(3/12/2013), Lunz Group of the Sierra Club (4/4/2013), Hilton Head Audubon Society (11/12/2015),
Seabrook Island Birders Group (9/28/2016), and the Kiawah Conservancy’s Conservation Matters series.
A presentation in March 2020 at the Eastern Bird Banding Association Conference in Groton, CT was
cancelled due to Covid-19 but has been rescheduled for 2021. A presentation will be given at the Fall
2020 Meeting of the Carolina Bird Club.

The Kiawah Island Banding Station Blog was started in 2012 and has been maintained ever since.
During that time, there have been 860 blog posts that have gotten 244,356 pageviews. The blog is
updated every day during the fall with photos and results from the day’s banding activities. Other
information such as ageing and sexing criteria, molt sequences, and notes on life history of different
species of birds are included. The blog can be found at www.kiawahislandbanding.blogspot.com.

CONCLUSION

The data gathered from banding birds will add to the knowledge of numerous aspects of avian ecology
on Kiawabh Island including species distribution, timing of migration, site fidelity, habitat suitability, and
population trends. Kiawah Island has changed considerably in the 11 years that fall migration banding
has taken place. Continued development has decreased the amount of suitable habitat available for
birds to use. Because Captain Sam’s and Little Bear are undeveloped, they are becoming increasingly
important for migrating birds. Results have shown that the birds using Captain Sam’s and Little Bear
during fall migration do increase their weight during their stopover period even though their stopover
period is relatively short. These stopover sites function to support birds between shorter flights to
higher quality stopover areas. Birds can briefly rest and easily replenish some fat and muscle in order to
continue their southbound migration. These areas are vital to birds in emergency situations and if they
are not available, migrants are unlikely to survive.
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It is important to remember that fall migration banding is a long-term monitoring project. Due to the
myriad of environmental variables (weather) that can impact fall migration, it is critical to collect data
over a long period of time. It is equally critical to maintain existing protocols and effort each year. The
key to the success of KIBS is the ability to maintain the same level of effort going forward as was
accomplished from 2012-2019.
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APPENDIX 1 — Comparison of banding statistics from 2009-2019 at the Captain Sam’s banding site
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gtaa"t?;:‘ii 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total
# of Birds
o e 521 910 2263 4719 4529 5086 4770 3872 4794 4035 4587 40059
# of 83 157 289 879 1139 1312 1122 1183 1210 1298 1191 9863
Recaptures
# of Species 41 54 66 87 82 80 83 84 83 80 86 124
Effort *  502.0 1000.7 2409.8 7237.8 9566.65 11573.5 12124.45 12549.5 1318671 12566.1 13103.25 95820.46
CaptureRate .o 909 939 652 473 43.9 39.3 30.9 36.4 32.1 35 418
(new birds) A
Capture Rate
165 157 120 121 119 113 9.3 9.4 9.2 103 9.1 103
(recaptures) A
T“‘;‘":;":"re 1203 1066 1059 773 592 552 486 403 456 424 441 52.1
# of Days
13 27 56 98 98 103 98 98 102 100 97 890
Banded
# of
8 10 12 17 20 23 25 26 27 28 28 -
Nets
* net-hours

A birds/100 net-hours
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Appendix 2. Capture Rate of species banded at Captain Sam’s from 2012-2019
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Appendix 3. Long-term timing of migration
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Worm-eating Warbler
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White-eyed Vireo
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Tree Swallow
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Appendix 4. Annual Timing of Migration.
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Painted Bunting
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Northern Waterthrush
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Weekly capture rate (per 100 net hours)

Northern Cardinal
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Indigo Bunting
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House Wren
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Hermit Thrush
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Gray Catbird
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Eastern Phoebe
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Common Yellowthroat
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Black-throated Blue Warbler
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American Redstart
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Yellow-rumped Warbler
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Yellow Warbler
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Weekly capture rate (per 100 net hours)

White-eyed Vireo
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Swamp Sparrow
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Swainson's Thrush
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Ruby-crowned Kinglet
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Red-eyed Vireo
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Prairie Warbler
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Palm Warbler
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