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INTRODUCTION

According to nation-wide Breeding Bird Survey diatan the United States Geological
Survey, the painted bunting4sserina ciri} population declined over 60 % from 1965 to 1995
(> 3% annually; Sauer et al. 2005; Meyers 2004; 4o Meyers pamphlet). Recently, the U.S.
Fish and Wildlife Service (USFWS) elevated the padrbunting to “Focal Species” status
(USFWS 2005). This elevated status is a consenvatitiative that began in 2005, as part of
the USFWS’s Migratory Bird Program. Developed &btér measure its success for bird
conservation and provide increased accountabiiitymfall federal agencies, the campaign hopes
to return selected species to healthy and sustaitalels.

Due to the painted bunting’s heightened statusKibesah Island Natural Habitat
Conservancy (KINHC) saw a need to study the burgimgulation on the island. In spite of
regional declines in painted bunting numbers, Kiawgdand is still home to a significant
population of these birds. However, continued tigyment on the island may have negative
impacts on their current population as their pref@iunderstory habitat is removed. KINHC
decided to focus on the painted bunting for thofaing reasons:

(1) To improve habitat for the painted bunting (andeotépecies that depend on its habitat)
(2) To use the knowledge gained to aid in understandgivtgrstory habitat features, issues, and

management needs on Kiawah Island (with an empbagieveloped property).

PAINTED BUNTING LIFE HISTORY
Painted buntings are small migratory birds weigtancgaverage of 16 grams. The male
buntings are very colorful having a blue head,eghst, and a greenish-yellow back. Female

and juvenile buntings are greenish-yellow (Figure 1
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The eastern population of painted buntings breedgathe Atlantic coast and depends on
young understory growth for breeding and nestisgeeially
the scrub-shrub maritime habitat in coastal arBam¢an1999;
Meyers 2004). The female painted bunting typichlijids a
deep cup nest in a bush or shrub, although thdy wil
occasionally nest in Spanish moss or vines (Ehdicil. 1988;
Meyers 2004; Parmelee 1959). Nests are often plaeadthe

main trunk of the shrub approximately 3 to 6 faghHMeyers

Figure 1: Female Painted Bunting
Picture Courtesy of Paul Robe

2004; Parmelee 1959). Three to 4 eggs are incdliigténe
female for 8 to 9 days, and the young fledge thst after 12-14 days (Meyers 2004; Parmelee
1959).

Painted buntings are primarily seed eaters (Ehdichl. 1988; Lanyon 1986; Meyers
2004; Parmellee 1959; Springborn & Meyers 2005pung buntings feed solely on insects,
preferably grasshoppers (J.M. Meyers personal camuation; Parmelee 1959) until
approximately 2 weeks after fledging. At that pdhreir diet changes and they feed exclusively

on seeds and other vegetation, until they reacbdimg age (Parmelee 1959).

APPROACH AND OBJECTIVES

In conjunction with Town of Kiawah Island biolotgsand KINHC, a pilot radio telemetry
project was developed. This technology allows nedesas to determine habitat requirements,
territory sizes, and mortality. Tracking paintathbngs in this manner may allow the
Conservancy to suggest ways residents can enheneede, and preserve important habitat for
these birds on Kiawah Island. For this projeatyfpainted buntings were fitted with

transmitters, and tracked for approximately 20 days
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Objectives:
(1) Determine the effectiveness of radio telemetry emall migratory bird preferring the
dense understory vegetation on Kiawah Island
(2) Develop methodology for a future telemetry pro@etkiawah Island and

(3) Collect preliminary data on habitat usage by paitentings on Kiawah Island.

METHODS
Experts

To carry out this pilot project we
utilized the expertise of Lex Glover
(Research Technician, South Carolina
Department of Natural Resources,
SCDNR), Will Medlin (Assistant Research
Technician, SCDNR), and John Gerwin
(Curator of Birds for the NC Museum of
Natural Sciences) (Figure 2). Fiaure 2: Will Medlin. John Gerwin. and Lex Glo

Mr. Glover is the head technician for the PairBeating Observer Team (PBOT), traveling
throughout coastal South Carolina to catch and Ipantted buntings. Each painted bunting is
fitted with a unique color combination of leg barftilse colorful bracelets) and an identification
number. PBOT solicits the help of volunteers toutoent sightings of banded painted buntings
at their feeders. Currently, Mr. Glover has bandeer 60 painted buntings on Kiawah and has
recruited several residents to participate with FBO

Mr. Gerwin is studying breeding bird distributioasross North Carolina and breeding bird
communities within managed landscapes in North@math Carolina. Currently he is

researching the Swainson’s warbler population @anway, SC, using radio telemetry and was
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permitted by the United States Fish and Wildlifevd® (USFWS) to apply transmitters to

painted buntings on Kiawah Island.

Site Description
The Rhett’s Bluff enclave was the site of trappamgl tracking of the painted buntings.
Rhett’s Bluff is a developed
neighborhood with approximately 70 lots;
over half of those are established home
sites. Much of the area consists of
maritime forest. Rhett’s Bluff contains a
wetland area (3 acres), the boat landing
with an undeveloped area (2.5 acres), and a preddéot (77 New Settlement Road).
All four buntings were trapped at 49 River Marsimk, a developed home site owned by
Jim and Judy Chitwood. This property backs ugeodalt marsh on the Kiawah River.
Transmitter Application
To catch buntings, a cage trap (Figure 3) resemlairecreational crabbing pot is used.
These traps are put up in the place of alreadypksit@d bird
feeders and contain a feeder full of white mill&he buntings
fly in to feed, and are unable to find their wagkaut. Birds
are removed from the trap, measurements are takerthe
birds are banded with a unique combination of aaldeg
bands. These bands help PBOT volunteers to identify Finure 2 Cane Trz
individual birds. The process is done quickly aadefully and results in little stress to the birds
Once the birds were banded, a radio transmitterattached to the bird (Figures 4 & 5).
The weight of the transmitters was 0.6 g (transrstshould not exceed 5% of an animal’s body
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weight).

Four birds (2 males and 2 females) were caughfitad with transmitters using two
different types of thread (a thin medical thread
used for surgical stitches and thick sewing
thread). The thread was tied and glued to the
transmitters before attaching it to the birds. The
thread was carefully attached around both legs

and the transmitter was stabilized on the bird’s

Figure 4: John Gerwin and Sarah Latshaw attaching back.
transmitter to a female bunting
Transmitters from two separate companies,
Advanced Telemetry Systems (ATS) and Holohil Systétd. (Figure 6), were compared to
determine the best technology to use for any ptestiture
study. Each transmitter emits a unique frequealtgwing
individual tracking of each bird. When the sigreapicked up
on the receiver, it sounds like a heartbeat orcdhirping.
The Holohil transmitter was model BD-2.
Each weighed 0.64g, had a pulse rate of 65
; igure 5: Sarah Latshaw holding
pl'”SeS per minute (ppm)’ and was rated to'r:nale painted bunting with transmit
last 21 days. Two different models from ATS wesed: model A2426
weighed 0.67g, had a pulse rate of 42 ppm, andated to last 27 days.
Model A1025 was created to be a backpack tranamitteveighed 0.64g,
had a pulse rate of 42 ppm, and was rated to &adags.
Figure 6: Holohil
Transmitte
Monitoring

Birds were tracked every day of the week (Figyres@metimes multiple times per day.
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Once a bird was located, coordinates were recarndiey a handheld
GPS unit. Information such as behavior, vegetatiame of day, and
weather conditions were also noted. Using ArcGES the GPS
points were added to aerial photography (Town @fw&ah Island,
2005) of the island — thus allowing an improvedenstanding of

Figure 7: Sarah Latshaw their habitat preferences and territory sizes.

tracking 4 painted buntin

RESULTS

From the start, 2 buntings (164.431 & 165.607)enetatively easy to locate and very site
faithful. However, 2 others (164.414 & 164.1079yed very difficult to locate. Each bird’s
GPS locations are shown in Figure 13 (found on d&)e The following is a summary of data
collected for each bird.

BIRD 1: 164.431 (FEMALE)

This was the first bird fitted with a transmitter this project. It was a previously banded
female, originally captured July 6, 2007, at 49dRiMarsh Lane. On July 13, at 3:45pm it was
recaptured and fitted with a Holohil transmittdihin thread was used to attach the transmitter.

This bird was very site faithful, often stayingtive understory vegetation on the right side
of 56 River Marsh Lane or in the marsh behind thmé. A male, possibly her mate, was often

heard singing in that same area.
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On July 18, 2007 (day 5 of
tracking), a neatly constructed nest was
located (Figure 8) in an ornamental shrub
(Figure 9) between 56 River Marsh Lane
and the new home site (55) being built to
the east. The loud music, construction
noise, yelling, and dropping debris

seemed to have little effect on the bird’s
Figure 8: Nest of 3 painted buntings young

behavior. The female even used some plastic frmm t
construction site to build her nest (Figure 10).
Three young buntings were located inside the nest
and were fed solely by the female about every 45
seconds to 1.5 minutes. Adult painted buntings are
primarily seed eaters (Ehrlich et al. 1988; Lan$986;
Meyers 2004; Parmellee 1959; Springborn & Meyers Figure 9: Eric Rice pointing to site of nest
2005). However, during the breeding/nesting season
adult painted buntings will often eat insects al we
(Lanyon and Thompson 1986; Meyers 2004; Parmellee
1959; Springborn & Meyers 2005). Young buntings
feed solely on insects (J.M. Meyers personal
communication; Parmelee 1959). Dr. Joe Meyers, ' '9ure 10:Nest containing plastic
research biologist from the University of Georgid elxtensive telemetry work on the buntings
in 1997 & 1998. He thought the majority of thetling diets were based on a certain species of

marsh grasshopper (J.M. Meyers personal commuoiatHowever, video footage of the nest

(courtesy of the Town of Kiawah Island) showed getg of insect species.
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Not all the insects fed to the young have beentified; it appears they were fed a wide
variety of insects from earwigs to walking sticks.
Once all the footage is compiled, a DNR biologist
will identify all insects.

On July 21, 2007, the chicks fledged from the
nest. On July 22, 2007, the female was seen fgedin
the young at the marsh edge near 49 River Marsh

Lane. Visual observations were made of the feeldetavior for about an hour when a
predation event was observed. A Cooper’s hawkuf€idg.1) swooped down, grabbed, and ate
one of the three fledglings.
For several days after the young fledged, the festayed in the
area close to 49 River Marsh Lane, often stoppirfgéd at a millet
feeder before catching more insects for the yourige male, usually seen
singing in her territory, followed her to 49 Rividiarsh Lane and was
seen challenging other males, possibly defendiadetritory, the young,
the feeder, or a combination.
On July 25, 2007, the transmitter fell off thisdoand was recovered
(Figure 12). It was found in a field of dense egaye Borrichia

frutesceny. It seems as if the transmitter was most liketked off by

the female, because part of the thread was missidghe ends appeared
Figure 12: Recovered

slightly frayed (see Figure 12). Photographs efttansmitter were sent ~ fansmiter of bird
to John Gerwin, who reasoned the female looseneédiatied the transmitter.
BIRD 2: 165.607 (MALE)
This male was the most site faithful and consistémll the birds. He was a previously

banded male, captured at 49 River Marsh Lane ®fitkt time on July 6, 2007. On July 13, at
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4:45pm he was fitted with an ATS transmitter ugimigk thread.

He was usually found singing in the undevelopedndetween the Rhett’s Bluff boat
launch and 100 Shoolbred Court. Often he was faumging in the large live oakQ(ercus
virginiana) in his territory, about 15 feet or higher. Hemed to prefer the live oaks to any
other tree species.

On July 24, 2007 he was tracked in his usual aravever, instead of singing high in the
tree, he made a chirping sound similar to the weceand hid low in the understory. Once found,
a female was spotted feeding her young. He seeergderritorial, hopping from branch to
branch as the female was being observed. Thisweas likely his mate and young. The next
day, they were found again in the understory vemgetaear the boat launch bathrooms.
Another male flew into this area many times, eacte theing chased off by 165.607.

Although his transmitter was rated to last 27 daysnly lasted 20. Fortunately, with the
assistance of PBOT volunteers documenting siglitorg their feeder, over 30 data points were

colleted. These points will give us a better ustirding of his territory size.

BIRD 3: 164.414 (MALE)

This male was by far the most difficult to loc#tteoughout the tracking period. He was
caught and banded for the first time on July 1%:@5 pm, and fitted with his transmitter. A
Holohil transmitter was attached using the thireat.

Although his transmitter was rated to last 21 days signals were heard from this bird
after day 12. The battery may have malfunctionetidied prematurely. During those 12 days,
a signal was only picked up approximately 50% eftime. On July 16, 2007, he was tracked to
the end of the dock at 45 River Marsh Lane out tdwa hummock island. A kayak was
paddled out to the hummock island on July 28, 2007 the bird was not relocated.

My initial difficulty in locating him was probablipecause he lived on a hummock island,

11 Painted Bunting Telemetry Pilot Project Results Sarah Latshaw



only visiting at certain times to feed at residahtiird feeders. This hypothesis was supported
by the fact that most of the locations where tliid tvas found were close to or on feeders.
After being unable to locate him past day 12, is\Wgpothesized that his transmitter went dead,
or he was able to rip off the thin thread.

PBOT volunteers have been keeping a close ey®otitis male who may or may not
have a transmitter on. Unfortunately, his bandsadso difficult colors (silver/gray &
gray/black) for PBOT volunteers to make out cleaslyit is uncertain whether or not he can be

identified again

BIRD 4: 164.107 (FEMALE)

This female was captured and banded for thetfirst on July 13, at 4:30 pm. However
she escaped before the transmitter could be appB8ée was captured again at 6:45pm and
received an ATS transmitter attached with thicledur.

She was located for the first time on July 14, 20fut could not be located for the
following two days. On days when her signal waartieit was very difficult to locate the bird
visually. It was often in dense vegetation, makieg green body extremely difficult to see.
Frequently she flew away and out of the receiversfje when approached.

She was typically found in the undeveloped Iot&River Marsh Lane. Her transmitter
was rated to last at least 23 days; unfortunatelgignals were received after day 14. Ms.
Osborn and Ms. Smalley, PBOT volunteers, both tepdaseeing 164.107 still wearing the
transmitter after the tracking period ended. Taoisfirms that the loss of signal was likely due to

battery failure.

DISCUSSION
Despite losing two transmitters, the project poblseneficial and at times fascinating.
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With only four birds being tracked, a wealth ofdrhation was acquired to help in the
development of a future large-scale project.

Although the painted bunting’s population is ir@t decline, preliminary data from this
pilot project shows they may be more resilient tegpected. The nesting female shows
evidence of this resiliency. She nested in anraerdal shrub, directly beside a loud
construction site, and utilized plastic from thie $0 build her nest.

Dr. Meyers theorized that female buntings feedrtheiing primarily grass hoppers from
the marsh. However, video footage of the young @wh Island proves they are fed a variety
of insect species.

It took anywhere from two minutes to two hour®bdain a single location for one of the
birds. Each bird was very different. The firstvfdays were especially intense as | tried to
locate the birds for the first time. Once theie ireferences were established, tracking time
drastically declined. For the two site faithfutds, it took an average of 30 minutes to locate
them, take GPS coordinates, document vegetatiahplserve behavior. The male was much
easier for me to locate because he often sandhiigred) from high branches with little
vegetation. His coloration was easily spotted. tlénother hand, the female, which is green,
could be very difficult to locate, typically staginn the dense understory vegetation.

The data show the most site faithful and consistéound buntings were the two that had
been caught and banded prior to the start of feenttry project. In future studies, it may make
sense to apply transmitters only to those birdshhae been caught previously. Birds captured
for the first time may be flying in from areas aiitthe receiver’s range and may not be locatable
on a regular basis.

The transmitters’ respective signals could bé&egaicup from relatively far distances (~1/4
mile) at the beginning of the project. Howeveg #bility to pick up a signal seemed to decline
with the battery life of the transmitter. At timéke construction all around Rhett’s Bluff also
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interfered with signal strength.

The buntings that were very difficult to locataediteansmitters from different companies.
The female (164.107) that was fitted with an AT&amitter was less difficult to locate than the
male (164.414) fitted with a Holohil transmittédowever, this may have less to do with the
quality of the product, and more to do with thealse of their territory from our study site.
Also, males tend to sing high up and in the opeareds females stay low in dense vegetation,
making the male’s signal appear stronger.

Between the two site faithful buntings, the mdlé5.607) seemed to be the easiest to
locate and his signal seemed to pick up from furth&tances than the female (164.431). One
reason for this may be because he was in a moteateed location in Rhett’s Bluff than the
female. The female’s transmitter, from Holohil,saset at a higher pulse rate. This increase in
pulse rate makes the transmitter easier to ddietteduces the battery life. Even with this
difference, the males seemed easier to detectweldzr, the female seemed to move much more
in her territory than did the male, as she workadiho feed her young.

Both manufacturers were relatively easy to worthywvhen designing the transmitters, but
ATS proved more accommodating and willing to thajloy explain the technology than
Holohil. ATS representatives were reachable by ghont the Holohil order had to be placed
via email. However, Holohil did build and send trensmitters in about 2 weeks, where as ATS
took about a month. Both companies projected thik would take one month.

Two different thread types were used during tloggat. Mr. Gerwin suggested trying
both, to find out which worked best for buntingse had used both thread types on the
Swainson’s Warbler with success. His basis fongigie thin thread was that, in theory, it
would fall off the bird before migration, thus regiug the added weight of the transmitter for
their journey. However, he thought the thin threaght be a little easier for the bird to remove.
He noted the thin thread had worked fine for thai@son’s Warbler. With painted buntings,
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the thick thread was more reliable. Of the twalbifitted using the thin thread, one (164.431)
was able to pick hers off (Figure 12). | suspbetmale (164.414) that was difficult to track,
was able to pull his off as well. The two buntirigied with thick thread were unable to take
their transmitters off during the time | trackeéni In August, members of the PBOT reported
seeing each of these birds at the feeder stilliwgdineir transmitters. According to John
Gerwin, little research has been done on the effeicthe added transmitter weight and the
bunting’s migration. He believes the weight of trensmitters has little effects on the birds,
because they typically gain 2-5g extra for theigmration.

Transmitter batteries seemed to fail much eattian the ratings predicted (see Table 1).
Out of the 4 birds, 2 (164.107 and 165.607) hadstratters that died more than a week early.
The transmitter for 165.607 was rated to lastasti@7 days. It failed after day 20, and bird
164.107 had a transmitter rated to last 23 daystatidd after day 14. Both birds were seen at
PBOT volunteer’s feeders still wearing their traitsens. Both of their transmitters were from
ATS. It's hard to say for sure how long the traiitems from Holohil lasted. Bird 164.431
dropped its transmitter after day 13. Male 164.dddld not be located after day 12, however it

is uncertain if the transmitter fell off or the teay died. The ATS transmitter came with

TRANSMITTER | BATTERY THREAD
BIRD COMPANY RATING |LONGEVITY TYPE
165.607 ATS 27 20 Thick
164.107 ATS 23 14 Thick
164.414 Holohil 21 12 Thin
164.431 Holohil 21 - Thin

Table 1: Battery longevity compared to companyniggi

relatively large magnets compared to the Holohignes. Based on this design, they may have

been more sensitive to handling and accidentattyei on prior to the study; thus reducing

battery life.

CONCLUSION
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To gain a more complete understanding of the hiatdtpiirements and resource needs of
painted buntings on Kiawah Island, a large-scdéartetry project is recommended. The
scientific data collected will identify habitat peeences for males and nesting females on
Kiawah Island, allowing the Conservancy to:

(1) Improve habitat for the painted bunting and othpecges that utilize similar habitats

(2) Use the knowledge gained about habitat needs andsdor the painted bunting to help in
understanding understory habitat features, issuesmanagement needs on Kiawah Island
(particularly on developed property).

(3) Focus on a small-scale approach to conservatimause buntings’ territory size is thought
to be fairly small. This study will give the Comgancy the ability to recommend vegetation
that residents can plant and/or maintain (suchlewiag shrubs to grow more naturally
instead of pruning them) to support buntings ameiospecies in their yards and
neighborhoods.

(4) Spearhead research on a species recently lise@asal Species by the USFWS (Little
research has been done on this species, espegialigas of development. The last large-
scale telemetry project was conducted 10 years ago)

(5) Collaborate with the Eastern Atlantic Painted BogtWorking Team. The group was
formed in 2001 to address the research and managem®eds of Painted Bunting
populations in North Carolina, South Carolina, @Ggmrand Florida. State and federal
biologists and managers, non-governmental orgaaizatanagers, and interested citizens
are cooperating in planning future research orbtheing that will help with population
recovery. The group meets yearly to discuss ctirssnes facing the buntings, and would
like to schedule Kiawah Island for their 2008 coafee.

(6) Partner with biologists from the South Carolina Brment of Natural Resources, University
of North Carolina, Clemson University, the Citadeld North Carolina Museum of Natural
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Figure 13: Map of painted buntings’ locationshe Rhett's Bluff enclave
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