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CHAPTER ONE

INTRODUCTION

During the mid-1900’s, four pine-forest cavity-nesting bird species: Brown-headed
Nuthateh (Sitta pussila). Eastern Bluebird (Sialia sialis), Red-cockaded Woodpecker (Picoides
horealis), and Southeastern American Kestrel (Falco sparverius paulus), and two pine-forest
associates: Wild Turkey (Meleagris gallopavo) and Summer Tanager (Piranga rubra)

disappeared from southeastern Florida and Everglades National Park (ENP) (Robertson
and Kushlan 1974). Another cavity-nester, the Hairy Woodpecker (Picoides villosus), has seen
its populations decline and may also be extirpated (Robertson and Kushlan 1974, Slater 2000).

Fven though these declines and extirpations have been documented, specific causes have
never been studied. However, habitat destruction has undoubtedly played a major role. In
southern Florida, slash pine (Pinus elliotti var. densa) forests, termed "pine rocklands” because
ol their association with limestone outcroppings, have been severely reduced in area due to
residential and agricultural development (Snyder et al. 1990). The most dramatic losses have
occurred along the Atlantic coastal ridge. These pinelands, which covered approximately 75,000
ha in 1900. have been reduced in area by more than 90% (Figure 1, 2; Doren et al.1993, Snyder
et al. 1990). The largest remaining tract lies in the Long Pine Key region of ENP and contains
4600 ha of pine forest (Snyder et al. 1990). Over 85% of this forest was logged during the late
193075 and carly 1940’s, prior to the establishment of ENP in 1948 (Olmstead et al. 1983). All

four extirpated cavity-nesters disappeared from ENP by the mid 1960°s.

Besides habitat loss, other contributing factors to these species extirpations probably
include altered fire and hydrological regimes, effects associated with isolated small populations,
and the influence of a warming climate at the southernmost extent of these species' ranges
(Robertson and Kushlan 1974, Snyder et al. 1990). Recolonization by extirpated species is
unlikely considering the distance between remaining isolated habitat islands and source
populations.

By the mid 1990°s there was considerable interest in restoring extirpated species back to

ENP. particularly nuthatches and bluebirds. Habitat in the Long Pine Key region appeared




suitable Lo support viable populations of each species - the forest had matured to approximately
60 vears of age, a fire management program was established, and abundant snags were present
due 1o Hurricane Andrew (Slater 1997). Research to examine reintroductions as a means to
restore biotic losses in upland communities was identified as a critical information need and
necessary step in the restoration of the Greater Everglades ecosystem (Orians et al. 1996,
Science Subgroup 1996). Finally, the restoration of extirpated upland species would serve as
one test of the progress made in restoring the rare pineland ecosystem (e.g. restoration of natural
fire regimes. and protection and recovery of the area from logging) represented by Long Pine
Kev.

In 1997. an experimental reintroduction program was initiated to develop and implement
translocation techniques aimed at restoring viable populations of Brown-headed Nuthatches and
l{as'tcm Rluebirds. Although species reintroductions by translocation have become an
increasingly important conservation technique, most reintroduction projects with birds have
focused on raptors and upland game species; few attempts have been successful with passerines
(Griffith et al. 1989). The project was unique because the species were passerines and because a
plan to monitor the donor population was included to insure its integrity and as a means to
cvaluate the reintroduced population.

This paper reports on the four-year reintroduction program for Brown-headed and
Lastern Bluebirds. Specific research topics are addressed in the following, individual chapters:
Chapter Two discusses translocation methodologies and factors related to success; Chapter Three
discusses the population demographics of the two reintroduced species during establishment and
evaluates the success of the project; and Chapter Four investigates the response and resiliency of
Brewn-headed Nuthatch and Eastern Bluebird donor populations in BCNP during removals. In
an appendix, [ report on: 1) the long-term point-count monitoring program for nuthatches and

bluchirds. and other pineland bird species in Long Pine Key.
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Fieure . Distribution of Slash Pine forests in southeastern Florida prior to 1900.
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Figure 2. Distribution of Slash Pinc forests in southeastern Florida in 1993.




CHAPTER TWO

ROWN-HEADED NUTHATCH AND EASTERN BLUEBIRD TRANSLOCATIONS:
METHODOLOGY AND FACTORS ASSOCIATED WITH SUCCESS

INTRODUCTION

With the rapid loss of biodi versity throughout the world, species reintroductions by
translocation have become an increasingly important conservation technique. However, most
reintrodnctions have involved threstened and endangered species that are large-bodied and
long-tived (Sarrazin and Legendre 2000). For birds, that means most reintroduction projects
have focused on raptors and upland game species.

To date. there arc no publisiied studies of passerine reintroductions, however, several
have been attempted. A captive breeding program with the Puaiohi (Myadestes palmeri), an
endangered 1awaiian thrush, has released fourteen birds from a large aviary into an unoccupied
drainace. After release, 64% (9 of 14) were located on nesting territories, with several of the
birds nesting in adjacent drainages with wild birds. A second reintroduction project, also in
Hawan. with Palila (Loxioides bailleui) has not been successful after several years of
reintroduction efforts, mainly because birds return to their capture population (E. Tweed, J.
[Foster. pers. comm).

fven though translocations and reintroductions are numerous, few studies have examined
the consequences of various release strategies (Sarrazin and Legendre 2000, Sarrazin and
Barbauli 1996). Detailed monitoring of reintroductions and the founding populations are
important (o assess the effectivene s of reintroduction techniques and success of the
retntroduction program {Sarrazin and Legendre 2000). Moreover, detailed results will provide
criteria o evaluate future translocation programs.

In 1997, a reintroduction program for two passerines, the Brown-headed Nuthatch (Sirta
pusillcy and the Eastern Bluebird (Nialia sialis), was initiated in the Long Pine Key region of
Everglades National Park (IENP). Nuthatches and bluebirds disappeared from this area in the
carly 12405 und 1950s as a result of habitat destruction. The goal of this chapter is to report on

the transtocation methodology for this program and to identify factors associated with the




succeessiut release of individuals and their establishment in the reintroduction area.

METHODS

Caprure sites=The primary Jonor site for Brown-headed Nuthatches and Eastern
Bluchirds was located in Big Cypr-ss National Preserve (BCNP) in an area known as Raccoon
Point Raccoon Point contains aprroximately 9,000 ha of old-growth slash pine (Pinus ellioti
var densa) interspersed in a cypre: s (Taxodium distichum) matrix and lies on the northwestern
edee of e rockland pine ccosyste 1 (BCNP General Management Plan, Snyder et al. 1990)(see
Chiap. 4 for additional vegetation ¢tails). The area contains approximately 500 breeding
tervitorios of cach species (Slater 1797). Nuthatches and bluebirds were removed from a wide
arca with capture locations separat d by up to 10 km (see Chapter 4 for additional details of
capture locations). Access into Raccoon Point is along 11-mile road, which was constructed for
oil extraction activities and is approximately a two-hour drive from the release site.

ir the fourth year of translc cations, two nuthatch groups were captured from the Addition
Land. which lies in BCNP, 30 km »orth of Raccoon Point. Also, five pairs of bluebirds and five
nesthines were removed from golf courses in Naples, Florida (Slater 2001).

Refease site-The 8,100 ha «rea known as Long Pine Key in ENP is the release site for the
Brown-headed Nuthateh and Easte:n Bluebird translocations. The area contains 4,600 ha of pine
forest and 1s the largest, intact remaant of the Atlantic coastal ridge pine forest (Snyder et al.
1990y Withun mostly continuous vine forest are "transverse" or "finger" glades of Muhlenbergia

privvie.

b oceasional hardwood Fammocks and cypress forest (Olmstead et al. 1983, Snyder et
al. 1G9y The forest 1s mostly eves-aged second-growth, however, snags are abundant due to
Hurricane Andrew, which passed cver in 1992 (Doren et al 1993). The diverse shrub and
herbaceous lavers are mostly derived of West Indian origin and their distribution and abundance
arc mainiamed by fire (Snyder et ai 1990). In areas where fire has been suppressed, the
understory is characterized by a dense, and, in places, impenetrable layer of shrubby plants and
vines - Hewever, the implementation of a prescribed fire program that mimics the natural

1

{reguency and season of fires in upiands has been implemented and many areas have or are




returning to a more natural herbact
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A1 the release site. birds were placed in one of two sizes of aviaries: 1 x 1 x 2-m (small),
or © v 0~ 2om (large). Aviaries were constructed with 1 x 2-m panels of wood and hardware
cloth and then bolted together. Bo h aviary types provided open views of the surrounding area
and protection from the sun. rain a «d wind. Aviaries were relatively mobile, and could be set up
or taken down in about two hours. To deter small rodents and snakes from entering between the
aviars and wround. a one-meter skit of hardware cloth was placed on the ground along the
outside of the aviary. One vdge wos stapled to the base of the aviary and the remaining width
conered with large rocks and logs. Fxcept for one year, nuthatches were always placed in small
aviarics. Bluebird pairs were alwa s placed in large aviaries.

Ii the aviary, different-size: branches were placed at various heights and positions to
provide muliiple perch choices. an: a nestbox was placed inside for roosting and/or nesting. If
nestlings were translocated. they v re placed in an artificial nest in the nestbox. Nuthatch food
platforme were adjacent to the wal | m above the ground with branches that led to it. Bluebird

ﬁ)( sed I3

vis and water were placed on the ground.

Before birds were placed i the aviary, mealworms were placed in the food bowl and

attention more quickly than mealw rms and were used in later years to encourage them to use
the tend howt Both species were monitored hourly the first day to make sure they were eating
and ae o hirds refused to cat - ad appeared in poor condition during the day, they were
either soicnsed or removed to be hend-fed until they could be released or returned to an aviary.

Adter ihe Girst day, birds were chec wed and fed daily until released.

RETEASE SUTH

During the first year. the ni ihatch release site was located in the eastern area of Long
Pinc Ko iiioek 1), This arca con ained larger trees and snags than other areas, and had been
recentic bapned. In following vear. releases were located adjacent to existing territories so that
transtocsied birds would be aware ‘hat other individuals were in the area. Initial bluebird release
sites wvore Incated south of the can:pground in an area where a bluebird had been observed the
previons vear (Block 127, The are was relatively open and had been recently burned. In

foliowing vears. releases sites were located adjacent to existing territories or in open areas that
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had heen recently burned.

Hes NG TIME

Hotding times varied durin. the study as adjustments were made in response to observed
behavion and in an atternpt to detes mine if holding time had an effect on success. In the first
yenr. nuthatches were held for one aight and released the next day. In following years, holding
period varicd between 1-10 days. 3luebird pairs were typically held for 1-3 weeks. If bluebirds
were franstocated with nestlings th -y were held until the juveniles were flying well, usually

aborn 7 dove atter ledging.

wng the first two vears, flempts were made to follow birds after release, however,

bircks were usually lost within 30 1 :n. Thereafter, most searches for released birds began the
following day in the release arca a d continued for at least one week or until the birds were
located and had established a territ »ry. Systematic searches were conducted regularly in
accessibic areas of Long Pine Key ‘o locate individuals not found after release.

tn the second year. bluebire s were radio-tagged to help locate individuals after release.
Radios werehed 1.0 g, or about 3% of the adults body weight, and had a life expectancy of 40-50
davs e merican Wildlite, Tallahas ce). Radios were attached to the back with epoxy, which
alloveed the bird 1o fly normally ar+{ insured that the radio dropped off when the bird molted in

the fall
FACHOES ASSOCIATED WITH 'TRANSLOCATION SUCCESS

fransiocation success and tae methods associated with it were evaluated at two levels.
The Geet fevel of success was whether individuals were released in good condition. The second
leved of success was the establishn ent of a territory by an individual released in good condition.
Al acalt Bluchirds were released 10 good condition, so the first-level analysis was only
performed with nuthatches. Brow:.-headed Nuthatches were placed in two groups: those
refeased i vood condition (i.e.. successful), and those that died or were released in poor

conditien e unsuecessful). T ecompared date captured (measured as the days from mean
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inenbaton date), weight. capture ricthod (roost vs. mist-net), and aviary type (small vs. large)
hetwerst e fwo groups to identfy factors associated with being released in good condition.
o associated with ind viduals that established a territory after being released in
oood condition was evaiuated for “oth species. Again, individuals were placed into two groups:
those that cstablished a territory (i .. successful) and those that did not (i.e., unsuccessful). For
nuthatehes. | compared date captuied, weight, capture method, aviary type, and holding period
(> 1dav va o iday) between the tv o groups. For all adult bluebirds, I compared weight,
radio-tagocd (ves vs. no). sex, and it was translocated with juveniles (yes vs. no) between the
two eronpe. | compared date captired, and holding period (> 7 days vs. < 7days) between the
tvo oranps for adult bluebirds not ranslocated with juveniles or that did not breed in the aviary.
Ctoectical analysis- SPSS PSS 8.0) was used to perform all statistical analyses and to
{esi ool assumptions associatec with each statistical test. Continuous variable were tested for
normding asine a K-S test with Li tiefors significance correction. Variables normally distributed
were cosmared hetweer: groups us g two-sample f-tests, other continuous variable were
compared g Mann-Whitney U iests. Chi-square analysis was used to compare categorical

dara,
RESULTS

BROWINHADED NUTHATCEHSS

Tt the four-vear projeci, 22 capture events resulted in 53 nuthatches being removed
fron denor sites and taken to Long Pine Key (Table 1). Except for five individuals taken from
the Addiion Land. all nuthatches »vere removed from Raccoon Point. Forty-two of 53 (79%)
nuthefches were released in good « ondition, 5 (9%) died during transport or in the aviary, and 6

(1475 were ceteased inohoor conds ton (Table 2).

~bateh deaths oceurred £ Year 2 and 4 of the translocations. Year 2 was the only year
that Loee aviaries were ased for nihatches and three individuals died in separate translocation
events Cne nuthatch became lethorgic and died by mid-afternoon its first day in the aviary,
whele o cecond was found on the ¢ ound the morning after it was placed in the aviary barely

alive aad 1 dicd shortly thereafter. Both nuthatches appeared to eat the day they were placed
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insde the aviary. The third nuthat-h died four days after being placed in a large aviary. This
bivt ooatoed (s forehead the first ¢y in the aviary. The area around the base of his bill to his
(orin ot ecae inflanied and can-ed swelling around the eyes. The bird was captured from the
Ay e aken to a vererinarian, vho recommended immediate release. By the time it was
Ferrr < e release s te i conc tion had deteriorated and it was too weak to fly. After
hand-teedive for a day the bird dic . In Year 4, two nuthatches died at one translocation event.
One individuat died during transpcrt, while the second nuthatch, which was observed eating
during the afternoon in the aviary. was found dead the following morning, after a night that was
unseasonabiv cold.

‘v individuals Trom three ‘ranslocation events in Year 3 and 4, had to be released during
their frret davin the aviary because they were in poor condition. In all cases, at least one
inciatind i e aviary had been {ound on the ground and lethargic. At one event, the pair was
hand- e covernl mealworms before release. A single nuthatch released in poor condition was
obserodt o several hovrs. [t triec to forage, but was unsuccessful. As time passed it became
mose lotharere and eveniually stay «d in one location for several hours. When checked later in
the dav o had disappeared. and wos assumed to have died. In all other cases, released birds in
pocr cooehion flew away from the site and were not observed again.

Voot -five of 2 (60%) 1 othatches released in good condition established a territory.
Niusthaoob releases in Yeur Thad th lowest percentage of birds located on a territory; however,
nere o1 e Birds were Tound until October, five months after the breeding season. The
percentaoe of released birds found on a territory increased in following years to approximately
700 Several nuthatches were obeorved for short periods of time after release, but were never

fonnd onolorriory.

s associaied witli suocessful release.- Mean weight at capture (+ S.E.) was higher
for imidisiduals that died or were e cased in poor condition (9.82 +0.40 g, n=9) than those

reicare s zoad conditton (9.05 4

( 1.09 ¢. n = 42), but did not differ significantly

(Moo Viimey U-test. 17+ 128,

o

). P =0.130). Nuthatches that died or were released in poor
conditen were captured significar 1y closer to the mean incubation date (+ S.E.) (21 + 10 days,

p oo b dividuals released 1o good condition (56 + 6 days, n = 42; Mann-Whitney U =
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' a nuthatch being released in good condition did not differ

34 of 41 83%) or by a mist-net (8 of 12; 67%; chi-square =

ility of a nuthatch being released in a good condition did not

oe aviary (5 of 8;63%) ora small aviary (37 of 44; 84%,;

cessful territory establishment.-Mean weight at capture (+

relcased in good condition did not differ between those that

o, n = 25) and those that did not (9.06 +0.13 g, n = 17,

'1). Date captured (+ S.E.), in relation to mean incubation

uals that established a territory (57 + 8 days, n=25) and
- 17: Mann-Whitney U = 204.50, P = 0.84). The probability

Htion establishing a territory did not differ whether it was

or with a mist-net (5 of 8; 63%; chi-square = 0.36, df =1, P =

1 released in a good condition establishing a territory did not

e aviary (3 of 5; 60%) or a small aviary (22 of 37; 59%;

). The probability of a nuthatch released in a good condition
whether it was held for 1 day or less (11 of 22; 50%) or for
chi-square = 1.74, df =1, P = 0.19).

ure events resulted in the translocation of 47 adult and 18
- (Table 3). Except for 10 adults and 5 nestlings removed

,in 2001, all birds were captured in Raccoon Point. One

v cranslocated twice (in 998 and 2000) after she returned to her original capture

o Raceoon Pomnt.
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Lo ot cases, binebirds resdily accepted captivity. Two pairs of bluebirds, one in 1998

and |
(‘m
re
l‘,‘n‘( HE
S¢ o1

des were remosed from t

posied inthe aviary. Bl webird pairs translocated with nestlings quickly began feeding

« long as the top of th nestbox was removed. The top of the nestbox could be

Cnee the adults hegan feeling. At three translocations involving a pair, the female

et ic and appeared 1o at sparingly. In one case the pair was released after spending

s in the aviery. Both idividuals flew off and appeared in good condition. The other

i cir aviary the day after being translocated and placed in a

inali cooe where they were hand- od for 1-3 days. One female was then released with the male
e aniared with, white the s cond female was placed in a small aviary, and released two
d: “oeralllall adult biuel rds were released in good condition.
Cestiwo s oars nest! ags had difficulty fledging in the aviary. The two pair that

b fher avary and the one pa - translocated with nestlings each successfully fledged one
indnvdiel However, two nestling + fledged to the ground and were injured, while the remains of
o ofhers were found either insid - or just outside the aviary. In following years, aviaries were
checked mnitiphe times Jduring the lay nestlings were expected to fledge. If nestlings fledged to
th o finey were removed ane hand-fed until capable of sustained flight. In some cases
nestheos wore removed belore the e fledged and hand-fed until capable of sustained flight. All
O cathnes flecoed from e nest without incident. However, in two aviaries, three
flodie apable of lioht were ¢-predated by Rat Snakes (Elaphe obsoleta).

fuent five bluchieds wer - radio-tagged before release and this improved our ability to
trock colenaed biuebirds Tnomany ases. however, the radio’s life span ended before the bird had
exteblbderritory. Observatic s of radio-tagged birds showed that during the first several
di s made fong distanc - movements of up to 11 km.

niv-seven ol 47 {57%  bluebird adults established a territory, although some were not

fione s vear alic s their relesse and some did not appear to breed (Table 4). The
porecnioee ol relocated oluebirds - 1d not vary much between years. One pair in 1998 bred in the
aviary oo avain alter release. but wone of the birds were relocated the following year. The

o this translecation was relocated back in Raccoon Point on her original territory in

TR {
r

ool the twelve fledglin s that were released from aviaries in the first three years were
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cesstul territory establishment.-Mean weight at capture (+

s lower for individuals that established a territory (27.51 +

that did not (28.60 + 0.48 g, n = 18), and was very close to
P =0.05). The probability of an adult bluebird establishing a
as radio-tagged (16 of 25; 64%) or not (11 of 22; 50%;

.. Males had a higher probability of establishing a territory

iid not differ significantly (11 of 24 (46%); chi-square = 2.71,
:ed with nestlings did not have a higher probability of

o) than adults translocated without nestlings (19 of 35 (54%);
. Adult bluebirds (those not translocated with nestlings or

not establish a territory were captured closer to the mean

s, n = 10) than bluebirds that did (43 + 3 days, n=19),

- ached significance (Mann-Whitney U = 95.50, P = 0.06).

ranslocated with juveniles or that bred in aviary) establishing

was held for 7 days or less (6 of 10; 60%) or for more than 7

116.df =1, P =0.69).

DISCUSSION

-S

t Nuthatches were more likely to die or be released in poor

as to the mean incubation date, suggesting that breeding

:tion success. Another indicator of breeding condition,

at died or were released in poor condition weighed

= released in good condition. As the breeding season

stantial fat reserves, and some individuals weight approached

ithatches were released in good condition was in the winter

“ino oscillation weather pattern was in southern Florida. That

rals was about 15% (1g) less than birds caught during the

‘nuthatch territories in the donor population attempted nesting

mnslocated birds in that year appeared to be in breeding
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n why nuthatches in breeding condition have greater
huthatches that are not in breeding condition. In general,
relcased in poor condition appeared to be more agitated and

condition. Nuthatches with high fat reserves initially have

cape from an aviary and may become more agitated than

'n, who immediately begin looking for food. A nuthatch’s
spidly because of their small size, and they are probably at a
fity than larger-bodied birds. These factors may cause
ited to deplete their fat reserves at such a quick rate that it is
idividuals in this study that died or were released in poor
sor condition within 24 hours of being placed in the aviary.
verc never successful. For small birds like nuthatches, we
ie quickly whether birds are feeding. If not, they should be
the hest opportunity for survival.
slocation methodology was correlated with an individual
itage of individuals that established a territory increased

i to approximately 70% by the third year. Two possible

" he first explanation is that during the first year environmental
«© southern El Nino oscillation event. The high water levels

~d insect and pine-cone seed abundance, the primary foods of

heing translocated in poor condition or having difficulty

wve influenced relocation rate between years is that nuthatches

sed into completely vacant areas, whereas in subsequent years

acent to existing groups. Several studies suggest that some

where conspecifics are present and avoid unoccupied areas,
ibitat 1s poor. Moreover, as the population increases released
n unpaired nuthatch searching for a mate or discovering a

ney. It seems likely that at some population size,
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secome constant and this may have occurred in the last two

od to have little difficulty adjusting to the aviaries. The only
't appear to be eating and was released after only a couple
. that became lethargic after a day in the aviary. The latter
aviary and hand-fed until they became active. All three
dition when released.
1gs had difficulty fledging in their aviary, which resulted in
v of the birds. Nestlings attempting to fledge in the aviary
a small area and often ended up landing on the ground or
round they were unable to get up to a perch and became
es, it appears American Crows (Corvus brachyrhynchos),
nd harassed birds, are able to pick at fledglings on the
This issue was resolved by making multiple checks during
fleduc to remove nestlings that fledged to the ground and
capable of sustained flight.

wary for young birds was that several fledglings were

«aviary. Because of the lack of soil in the pine rocklands,

<. Even though wide skirts of hardware cloth were placed

o fully secure the aviary from predators, particularly snakes

and crevices. One solution would be to place solid floors in

nestlings were not more likely to establish a breeding

tlings and none of the nestlings were ever found on a

ars. These results suggest it may be a better strategy to move

v have a chance to breed naturally and improve their

ding age.
wht were the two factors most associated with bluebirds

at were heavier and translocated closer to the mean
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ceupy a territory, suggesting that breeding condition may
‘¢ss. Bluebirds did not have problems surviving in the aviary
ifferent mechanism makes bluebirds in breeding condition
ine explanation may be that bluebirds closer to breeding

e and energy in acquiring a territory at the donor site, that
tattempt to relocate the area. Moreover, they may have the
.ch an effort. The return of a translocated bluebird to her

~ the ability to return to their capture site. On the other hand,
~time and energy into a territory before they were captured

'y a new area with good habitat and little competition.
bluebird establishing a territory was relatively similar
50% mark. Even though a pair in 1998 nested successfully in
~verwinter in the area and breed the following year until
uebirds were translocated. Bluebirds, unlike nuthatches, do
the winter. Rather, they disperse, join other bluebirds, and
“on-breeding season social interactions may be important to
~h may explain why bluebirds didn’t remain during the

wumbers of birds were translocated.

SYNTHESIS
10 be the most important factor associated with the success of
ranslocated closer to the breeding season are less likely to be
‘ion process or in establishing a territory. Results suggest
«ay want to consider timing of translocations when developing
«Is at lecast one month before incubation begins may improve

e o move birds after the breeding season, which was not

1 species maintained pair bonds when breeding groups were

~clor is not important to the success of a reintroduction

s, like nuthatches, translocating breeding units may be

ave cqually translocated. However, it may be more important
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JIs. at least initially, to insure that some individuals become

+ suggest that translocations may be more successful once

‘mtroduction area.

be little advantage to holding birds, particularly the smaller

A1t found by Griffith et al (1989) who found that successful

with soft- or hard-releases. It obviously is in the best

‘0 minimize time in the aviary to reduce the risk of injury, or

slocation.
“tions appear to have the opportunity to be as successful as
t bird taxa, such as raptors and game birds. To date,

with passerines have been reported. This study should

~ of passerine translocation methodology.
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srown-heacec Nithatehes translocated to Long Pine Key, ENP.

: lvij i 7 I: \—‘:k 77777 Sex Capture Days to Days Aviary Release Breeding
| J i) method mean held size condition || territory
“ Wi Incubation
0 co ) U I Roost - AM 131 1 Small Good FT
y 31 83 U U Roost- AM 131 1 Small Good
ALY Sl ¢ U Roost - AM 131 1 Small Good GT
ALY B U § Roost - AM 131 ! Small Good
ALY v U U Roost - AM 131 1 Small Good
iyl W G L U Roost - AM 131 1 Small Good GT
PO it NN ANY M Roost - AM 68 1 Small Good FT
iy ALY w7 AHY B Roost - AM 68 ! Small Good GT
Al X AHY U Roost - AM 68 | Small Good
RYARS G ATY U Roost - AM 68 1 Small Good
A Y w0 AMY U Roost - AM 47 i Small Good
A YV 03 ALY t Roost - AM 47 1 Small Good

(ot oo ARY U Roost - AM 47 I Smail Good

ey
;
i
————
—
——
—
v

-
z

A Roost - AM 121 8 Large Good HC
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B AR 3 U I’ Roost - AM 121 8 Large Good HC

A RE f & M Roost - AM 119 Large Dead
B ] l I Roost - AM 119 10 Large Good FT

O N AN U Roost - AM 35 6 Large Good

[N ALY U Roost - AM 35 Large Dead

i W G ANY M Mist-net 26 7 Large Good

i AR il AHY F Mist-net 26 Large Dead
ALY bis ANY F Roost - AM 16 1 Small Good GT

O - A ALY M Roost - AM 16 | Small Good

o
: ; a6

| G ALY I Roost - AM 56 0 Small Good FT
( Al ) ALTY M Roost- AM 56 0 Small Good FT

) Al AHY U Roost - AM 40 3 Small Good

R: R AHY ¥ Roost - AM 40 3 Small Good
\ [ RS ATTY M Roost - AM 38 7 Small Good EI
HN Al s ATTY I Roost - AM 38 7 Small Good HT
AR 83 AlY F Roost - AM 34 3 Small Good LF
(i) 3 AN M Roost - AM 34 3 Small Good GT

Al a8 ALY U Roost - PM 14 0 Small Poor
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Td

3}

7 ALY & Roost - PM 14 Small Poor
ALY I Roost - PM 12 Small Good
3 ALY M Roost - PM 12 Small Good HT
3 ATTY M Roost- AM 2 Small Good LF
] ATTY 3 Roost - AM 2 Small Good HT
T
|
ASY I’ Roost - PM 45 Small Good SJ
ASY M Roost - PM 45 Small Good
AHY I+ Roost - PM 45 Small Good EJ
2 ALY U Mist-net 34 Small Good WR
3 AHY U Mist-net 34 Small Good WR
4l ATy M Mist-net 33 Small Good SJ
= AHY M Mist-net 33 Small Good EJ
AHY I° Mist-net 33 Small Good NE
7 AITY U Mist-net 25 Small Good
ALY U Mist-net 25 Small Good
AHY 9] Roost - PM 11 Small Poor
AHY U Roost - PM 11 Small Poor
AHY U Roost - PM 1 Small Poor
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Small Dead
Small Dead
Smail Poor

. B = black.

ors: Al = aluminum, W = white, Y = yellow, O = orange, R =red, C = light
Lo dars Bae




' Bro-wr waded Nuthateh translocations to Long Pine Key, ENP.

dhatches Dried Released in Released in Observed on
located poor condition  good condition territory
13 o 0 13 5 (38%)
in 0 7 4 (57%)
i 0 2 12 9 (75%)
16 > 4 10 7 (70%)
<3 B 6 42 25 (60%)

26
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Toric coobastern Rinehirds translocated to Long Pine Key, ENP.
=; SIS =
) Cobeftler coll Weight Age Sex || Daystomean || Days | Radio-tag Breeding
'v - (2) Incubation held ged territory-Year
Vi .
Al (NN 30.3 AHY M 33 65 F1-1998
YR S 31.0 ARY F 33 65 F1-1998
VY [ 27.7 AlTY F 19 0
ALY ~ "»ﬂ \ 32.0 ALTY M 19 0
S IR
N0 v 27.1 ALY M 41 25 151.184 BD-1999
AAY A 26.4 AHY F 41 25
AG = 28.6 ALY F 37 4 BD-1999
RR Wi 29.6 AHY M 37 4
Y ’ 291 AHY F 27 69
A G 27.6 ANY M 27 69 151.096 GT-1999
1Al i 26.2 ANY M -32 7 151.136 GB-1999
1R NS 24.5 ALY F -32 7 GB-1999
LAl Y 254 Nestling M Depredated in aviary
Y P 26.7 Nestling F 7
VAL RW 24.7 Nestling F Injured and euthanized
o o

VR W 28.3 AHY M 43 0 WA-2001

WY 27.7 AHY F 43 0




A

\L‘\ ' \ I

MY

O

AL

W

VY

O AL

[y

26.2

(o]
~J
(3]

27.4

26.9

294

26.7

248

27.3

AlY

AHY

AHY

AHY

ALY

ALLY

ATEY

AHY

AHY

ALY

ALY

Nestling

Nestling

Nestling

Nestling

AITY

ATTY

Nestling

Nestling

Nestling

AHY

ALY

Nestling

F

M

43

34

29

29

21

21

39

AA-2001
151.274 WB-2001
150.133 CG-2000
GT-2000
150.113 AA-2001
150.090
150.076
150.056 CG-2000
BD-2000
150.022 BD-2000
150.005 WR-2001
Killed by car
Killed by car
150.955 BS-2001
151.226

28
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A 30.0 Nestling M 14
Nestling Depredated by snake
U e
Lo | 28.4 ALY M 65 21 151.045 P1-2001
CIAL 28.3 AllY I 65 21 1B-2001
R 272 ALY M 58 17 150.997 FT-2001
W R 25.6 AllY F 58 17 150.038 P1-2001
VB 28.5 AHY M 52 18 151.161 GO-2001
OB 26.1 AHY F 52 18 GO-2001
VO 293 AFTY M 52 17 151.025 1B-2001
[ 30.8 ALY F 52 17
[ 29.5 AHY M 43 15
AL 28.2 ALY F 43 15
1O Vi 294 AHY M 31 i5 151.140
AL R 31.2 AHY F 31 15 151.121
A 4 29.7 ALY M 31 14 151.089
Vi 282 ANY F 31 14 151.007
i AHY M 9 20 151.073
SR & ALY F 9 20 151.058 |
|
Nestling Depredated by snake |
Nestling Depredated by snake
/AT ANY M 9 21 151.196 Observed
VY ANY F 9 21 Observed
VA 303 Nestling F 21 Observed
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4 26.7 Nestling F 21
S8} 27.1 Nestling M 2]
A i st AL sluminum, W= white, Y = yellow, O = orange, R =red, C = light

bl coer o= dare Bue, B = black.,
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1 Eas e Buebird translocations to Long Pine Key, ENP.

' _.:I (SR

wult © Adults Nestling # Nestlings # Nestlings
Cliebirds Oyhserved on Bluebirds or fledglings found on
facated ierritory translocated that died breeding
for area) territory
T (50%) 0 0 0
3 Y (63%) 3 0
7 1 (65%) 10 1 0
8 7 (50%) 5 2 1
T (G7%) 18 B 1

31
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CHAPTER THREE
e ATION BEVMIOGRAPHICS OF TWO REINTRODUCED SPECIES:
L HEARED NUTHATCHES AND EASTERN BLUEBIRDS DURING
ESTABLISHMENT

INTRODUCTION

Cemt decvon program for two passerines, Brown-headed Nuthatches (Sitta

pus e e Blocbods (Sialia sialisy was initiated in the Long Pine Key region in
Ev oo ~ ok Paco o8 P Nuthatehes and bluebirds disappeared from Long Pine Key
berwe o ca 19400 and 1950s. Evaluating success of reintroduction efforts is one of the
Mmoo aspecin conservation. Undoubtedly, the primary goal of a reintroduction
preocc oo cnsnhisha elsnstaining population in the release area. However, the term
se! ~embig cone without a defined temporal framework and without taking into
ace e smamye secnarios, including unexpected catastrophic events. Moreover, data
nec o ocerane sucananility includes demographic and reproductive parameters and
gerot s ehare iBenltto collect and typically require several years worth of work and
larce oo o sies o de cmine aceurate estimates. Thus, it 1s not surprising that detailed
steeres o adneed opeintions are rare and efforts to define criteria for success are lacking
(Coie o oo 1995 Sevazin and fegendre 2000). One suggested approach to evaluation is
to e oo and fegrerm eriterin to assess success of the reintroduction methods(Sarrazin
an.
ooress e demographic data collected during a 4-year period when
triv oo oo riswe eong place and evaluates the success of the program based on short-
ane o o ceter,
METHODS
S
= tihaar o keown as Long Pine Key in ENP is the release site for the
Broow oo uthate and Bastern Bluebird translocations. The area contains 4,600 ha of pine

for 0 e frgest ntaet remnant of the Atlantic coastal ridge pine forest (Snyder et al.




19

pl’;h,

Ch

-

AT

hig

ant

dai:

CO:
C¢

Sl‘;.’

w

easin
Bai
fre

ma o

an:

de

V\’I! i

33
Hoo e nnstiy Contimuous pine forest are "transverse” or "finger” glades of Muhlenbergia
i oo cnonal L ardsvood hammocks and eypress forest (for detailed description, see
e heeread e al 1983, Snvder et al. 1990).
Fomtooa large old-growth forest, approximately 9,000 ha, located in Big
CUrese e CCONP) (for detailed description, see Chapter 4), and serves as a
nee o v oo Long Pine Key. This area contains a large population of nuthatches
Dwas tie promary donor source for the reintroduction program. Reproduction
v o eesed betwe e 7800-2001 on two plots (one removal and one control) that each
sactel 10 crritories (for details, see Chapter 4) and some adjacent territories.
cower o ositored in the area from 1998-2001. Three or 4 removals of each
I cocted s removal site each year.
sn-heas o athateh inhabits the open pine forests of the southeast ranging from
v o e e dhe Atbantie coast, as far north as Delaware and south to Florida and the
e R Chesamall, greparious species excavates its own nest cavity and
s iomesoe al ioaps composed of a breeding pair and helpers, which are typically
on the orewous year (Norrts 1958). Nuthatches maintain year-round territories
olee e vom the trunk and branches of pines and on pine seeds (Bent 1948,
(RO
slaten trene v Breeding Bird Survey data show the Brown-headed Nuthatch
©ooeatite ance (Sauer et al. 2000). This decline is especially apparent in Florida,
cave ccieed preciprtously since 1969 (Cox 1987, Stevenson and Anderson
(OG-t~ cdanations for declining nuthatch populations in Florida include: a
~o.roage conftraction due to unfavorable climate) (Robertson and Kushlan
e eng @ aiiabality of nest sites due to habitat changes (Cox 1987), and the loss of
s forest o tesenson and Anderson 1994). In southern Florida, nuthatches are
srappe wed from the Long Pine Key region in Everglades National Park (ENP)
W (B obeitson, pers. comm). shortly after extensive clear-cutting in that
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‘bivt has been relatively well-studied, mainly because of its acceptance

e color. Still, few nesting studies have been performed at sites

e excavating cavity-nester declined sharply in North America,

[¥AY

S 1ds due (o habitat loss, land management practices that removed

'l hsecticides. and competition for nest sites with the exotic House

v rand the Buropean Starling (Sturnus vulgaris) (Peakall 1970, Zeleny

wvey results indicate bluebird populations have generally increased over

Fooo (Sauer et al. 2000), a likely result of the strong public support for
ne anagement practices, and organized nest box programs.

i Hluebird populations have continued to decline strongly (Cox 1987,

v hactors are similar to those for nuthatches and include habitat loss,

taowarming climate (Robertson and Kushlan 1974, Cox 1987,

I +1i Bluebirds require open habitats with an abundance of dead trees

1 ostsites and foraging perches, and a sparse understory for optimal
woveki 1976, Pinkowski 1977). Increased frequency of fire has been
‘bt densities {Ahlgren and Ahlgren 1960, Pinkowski 1976) and is

waining suitable habitat in southern Florida as fire deters succession

A SURVIVAL
own-headed Nuthatch and Eastern Bluebird breeding territories

syematic transects through areas where individuals were released, in

e aceessible areas of Long Pine Key. Because Brown-headed

s territories. observations during the winter were helpful in

H{eoes s In Raccoon Point, systematic transects within plots were

¢ identified.

wuthciches exhibit breeding behavior earlier than Eastern Bluebirds,

vt part, to conduct nest searches independently for each species.
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cwowere initiated in mid-February when they typically begin

7). Blucebird nest searches began in mid-March.

west-building behaviors were noted, nest sites were checked

~ans Upen iceubation (clutch complete) a nest site was classified as
o vpically cheeked every 3-5 days until nestlings fledged or the
ctutch size was determined with a Tree Top PeeperTM System
i Manteca. CA). A nest was successful if it fledged at least one
‘eity was caleulated as the number of young fledged per territory. If
+ group in following weeks to see if they renested.
+wd 1o Long Pine Key were uniquely color banded. For a nuthatch

»ine Key. tts survival was calculated from the time it was first

v Some bluebirds translocated late in the breeding season did not

stawvere observed regularly. The survival of those individuals was

hat breeding scason. Ongoing efforts to color band adults and

“enever possible in both study areas, and at several accessible nests
- annual survivorship (annual return rate) was calculated as the
~irom the total number of adults present the previous breeding

- ategorized the breeding season as the period between 15 February

- e survivorship was not caleulated because of small sample sizes.

stimated for Brown-headed Nuthatches and Eastern Bluebirds in

- ach breeding season. Adults that disappeared during the breeding

died and not dispersed. Unless it was known that a juvenile had
1t was capable of independence), we assumed that all juvenile

ceding scason,

evam was evaluated using short- and long-term criteria of success.




The b errovias T coss was simply whether translocated individuals established

ter ~orecaste e Sty and that ineach successive year the reintroduced populations
e e ster o e was o determine if reproduction and survival differed between
the coveedi el e d populations in the high quality reference site.

vt e reintrodeced and control populations were made for years when
sarpic o the pein adoeed populations were high enough for valid tests. For
Browoo N hater o0 productive parameters were compared between populations in
2000 0 e ofc among vears by population. Eastern Bluebird reproduction was
coripr 0 vecn popstat s only in 2001, Most nuthatch nesting attempts were detected
bei oo g whil b bads were usually detected during the incubation stage.
Uriero o atte nye tailed early and escaped observation, however, we believe these
ncde owoand e endence suggests those incidents occurred more often in one
popit oo T ass ve usd o Thissquare analysis, instead of Mayfield estimates to compare the
precas o aesing s cee by nuthatehes and bluebirds between the reintroduced and control
porai o hisaise e dhus to make comparisons on a territorial basis, which is more
oo eret ol en dynamies. Overall productivity was compared using a
M { { sinual survivorship was calculated for the entire reintroduction
procee oo b 0ts G0 both the reitroduced and control populations.  Statistical tests to
cOr wers ot o rmed.

RESULTS

Bl DU N TE UTCHES

ostesiibhec Srown-headed Nuthatch territories in Long Pine Key were found in

Ocinl ~osevenmesahe after they were translocated. Five banded individuals and an

uni e s wer s foe fed oo two territories. The unbanded nuthatch was assumed to be an

ol cating tha i loast one suceessful breeding event occurred in 1998. In each year of
the w0 cosion oioe e number of territories increased and successful breeding occurred;

by o capiatior aac acrcased o fifteen territories (Table 1). In 2000, the first breeding
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“translocated birds bred successfully.  In general, nesting success
S as the number of territories increased (Table 1). Overall, 16 of
«ceessfully. mean incubation date (first attempts) was 20 March + 4
was 2.33 1 0.39 voung/territory (Table 1). Two territories, one in
ed a helper. Overall adult survival was 63% and was similar
heend of the 2001 breeding season the population size was
riveniles. Population size increased substantially during the
nroportion of the adult population composed of resident vs.

cod substantially (Figure 1, 2).

o of the remtroduction program, translocated nuthatches

{successtully and populations size increased in each successive

~ved the annual short-term criteria of success.

“rown-headed Nuthatches nesting success in Long Pine Key (13 of
fifter from that in Raccoon Point (22 of 43, 55%, chi-square = 0.24,

ductivity (fledglings/territory) was higher in Long Pine Key than

~Her significantly (Table 3). Nineteen of 30 (63%) adults that bred

~ following breeding season, while in Raccoon Point 20 of 41(49%)

¢ following breeding season (Table 3).

jair suceesstully nested in a natural cavity after successfully
they produced 3 juveniles, however, none of the birds returned
ollowing year (the breeding female was found in Raccoon Point
Yy In 1999, two bluebird pairs bred and produced six juveniles.
U9 but none of the juveniles, remained in the area to breed in 2000,
ased dramatically to 16 territories as 18 unbanded birds, assumed to
st the breeding population. With the large number of unbanded

s that several nesting territories were not found in 2000. This is

v adults tanslocated in 2000, were not found until 2001. In 2001,
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So cbolfsprine of translocated birds bred successfully.

wraries are presented in Table 4; over the four year period 17 of 23

“uc esstully, mean incubation date (first attempts) was 18 April + 3 days

v 170 (£ 0.51) young/territory. Overall adult survival from 1998 to

Uopudation size increased substantially during the reintroduction

1 001 breeding scason the adult population size was estimated at 32

¢ slocated. and 39 juveniles (Figure 3, 4).

corof the remtroduction program, translocated bluebirds

thediuccesstally and populations size increased in each successive

o1 the annual short-term criteria of success.

s 2001 nesting success in Long Pine Key (11 of 16 territories,

it i Raccoon Point (16 of 24, 67%, chi-square = 0.019, df=1, P =
v ledglings/territory) was higher in Long Pine Key than Raccoon
o Geantly (Table 6). Between 1998-2003, 53% of adults in Long
le i breeding season, while in Raccoon Point 9 of 23 (39%) adults

brocding season.

DISCUSSION

v oworth neting in a translocation program is the first year that a
“reeding season to breed again, and the first time that individuals
i ate (oftspring of translocated birds) go on to breed successfully.
i wcause they suggest that habitat in the area is suitable and that

1ng and outbreeding depressions may not be a concern. These

ace v tor nuthatches than bluebirds.

fue on program it is necessary to have simple short-term criteria to
v atde information about population viability is available. The

sihatches and bluebirds met its annual short term-criteria: (1) that

doo s and breed successfully, and (2) populations size increased in

v meeting those criteria during the first two years of translocations
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vided mecntive 1o increase the number of translocations in

v estabish viable populations more quickly.

i the reintroduction program, populations of nuthatches and
2 to begin o evaluate long-term criteria for success of the

wrvival patterns indicate that long-term criteria were met. Nesting

v did not differ between the reintroduced and control populations.

vt productivity were higher in the reintroduced population than in

Aiton, estimates of annual adult survival were approximately 15%

vemtroduced population than the control population. It needs to be

wodelused in these analyses are somewhat weak without statistical
~ent general trends of each population. One problem is that if
~ ik plots i Raccoon Point they are not likely to be located,

« Pine Koy they are relocated because most of the area is

o that s samiple sizes grow more robust estimator models and

aed.

aetes have mereased dramatically (100-400%) in each year of the

Pards in particular have shown dramatic increases in the last year.

ed 1o colonize a new area than nuthatches for several reasons.

s under good conditions can nest up to three times per year,

wattempt a sccond brood. Equally important is that bluebirds can

iy becanse of their flying ability, whereas nuthatches have been

¢ most dispersal s to adjacent territories (Norris 1958).

srmographies of both species indicate that the habitat in Long Pine

11s capable of supporting populations of each species. The forest
nd s stowhy recovering from logging in the early 1940's. The
oo regine thet mimices the natural patterns of fire frequency and
ferstory characteristics to more natural conditions. Moreover, fires
aged forest structure with various snag and tree age-classes that

&

“erests. Brown-headed Nuthatches and Eastern Bluebirds in
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ctdegrowth forests than in other habitats.

SYNTHESIS
rease in sive of cach population and the increasing proportion of
inals that make up the population, additional translocations have
wetions have reached a size where they appear to be sustainable,
eatal or eatastrophic events. We recommend that continued
ropulaiion continue for at least two years along with the high

»atuate the population demographics of the reintroduced

SCS,
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rary of Brown-headed Nuthatches in Long Pine Key, ENP

L
i
i
i
4
10
4
28

e
S

H

i

i

i
i
H
i
§

iim‘uh;lﬁon date
i

:
i
i

22 March (+ 6)

Mean Territories|| Productivity Overall
successful || (young/nest) || productivity
§ March (£2) 3 (100%) 2.50 (+0.87) 3.67 (+ 0.87)
19 March (£5) 6 (75%) 220 (+0.61) 2.75(+0.62)
7(54%) 1.64(£0.54) 1.77 (+0.57)
16 (66%) 1.96 (+0.36) 2.33 (+0.39)

20 March (+4)

<o adut

Srown-headed Nuthatches in Long Pine Key, ENP.

Ciocated i

‘cHowing

Annual recapture

~vear
3 60%
4 57%
12 66%
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diton sive in Long Pine Key, ENP between 1998-2001.
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ocated veresident adult Brown-headed Nuthatches in Long Pine
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Talo caparioc o oo senction for Brown-headed Nuthatches in Long Pine Key and
Racor o ntin 0ot 00 woars peoled) and the comparison of annual survival for
Breoox U ONB e oy een TOORD0T

e Pine Koy Raccoon Point P

B TOIRTIR 21 38
Strrgee e P (629%) 21(55%)0 goa
O v ety A (0 1.74 (£ 0.2¢)40b

oo 03% 49%
(9 of 30 (20 of 41)

aq st
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womary for Fastern Bluebirds in Long Pine Key, ENP between

} “enn Territories || Productivity Overall
i1 enbanon successtul |l (young/nest) || productivity
3
l 1 2.00 2.00
2 3.00 3.00
6 April (+6) 3(75%)  2.29(+0.84) 4.00(+1.87)
210 April (4 3) 11(69%) 1.41(+0.30) 2.38(+0.57)
18 April (+3) 17 (74%) | 1.68 (+0.28) | 2.70 (+0.51)

woincated i

chiowing

wear

Annual recapture

¢ ooradeit Bastern Bluebirds in Long Pine Key, ENP.

0 0
3 60%
7 7 58%
oo
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fted v resident adult Eastern Bluebirds in Long Pine Key, ENP




48

Tal o Soartcae o action for Hasiern Bluebirds in Long Pine Key and Raccoon
Poi- coomd fecece e of annual survival for Eastern Bluebirds between 1998-2001.
Song Pine Key Raccoon Point P

By Cor o 24
e e 16(67%).892
O o et Y3800 02T 1.83 (+ 012@)401)

NURSS o (190N 20 339 39%
(10 0f 1% (9 0f 23)
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CHAPTER FOUR

VAR POFULATION OF BROWN-HEADED NUTHATCHES
A

“BIRDRS IN BIG CYPRESS NATIONAL PRESERVE

INTRODUCTION

roserve (HBONP) Jocated in southwest Florida, contains an
“ovof beth rackland and transitional (between rockland and
wstand most extensive area of old-growth pinelands is Raccoon

dands mterspersed in low-elevation cypress (Taxodium distichum

~ the laroest populations of nuthatches and bluebirds in southern

+bioloev and habitat associations have been studied (Slater
density of both nuthatches and bluebirds in Raccoon Point was

fories/havhich translates to approximately 500 breeding

o (Slater 19973 The overall population estimate may be higher
+ which are cooperative, helpers are not taken into consideration.
- otches and bluebirds can be found in the remaining 33,000 ha of
by atalower density, and movement in and out of Raccoon

e laree arca of intact pinelands, previous studies on nuthatches

«1 Raccoon Point was the most logical choice as a source of

rd resnaonction study in Everglades National Park (ENP).
i to nensor nuthatch and bluebird populations between
cals B wn eftect on either population. Specific objectives
ow quickly territories are reoccupied after removals; 2) to

contiel plotwhere birds were not removed with a plot where

METHODS
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wopine (Fines elliofi var. densa)lcypress mosaic that escaped the

- 00s that bedeli most of the preserve. Pine forest is distributed as

s> abeypress domes, cypress strands, cypress savannas, and, to a
1ok T area is located on the northwest edge of the rockland
1oas of lanestone outeroppings are found alongside thin, sandy
1 ovetl the avea Hoods regularly during the wet season due to its
Jo). Actvpical for regularly-burned hydric-pinelands, the
ity are well-developed, while the shrub layer contains a sparse to
1o and wvariety of hardwoods. Raccoon Point supports a large
d Hies o the southernmost extent of the current Brown-headed

i

mods raveer sathatches and bluebirds are abundant in Raccoon

n o Raceoon Pointis along 11-mile road, which was constructed for
¢ ents inside Raccoon Point were conducted through an extensive

[S R

M ORI

v attempted to monitor multiple removal and control plots (up to

Soormitories of Brown-headed Nuthatches and Eastern Bluebirds.
many »lels became exceedingly difficult because of logistics,

W 2000

1 s were changed to one large removal and control plot to make
two piciseere separated by a distance of 2.5 km to minimize

[ ot contined 10-15 territories. The removal plot is bisected by

towest spproximately 1 km; the southern edge is marked by

ks approximately 200 m north of Pad 4. The control

5
<

{and Marker 21, and extends west approximately 300m and to

b oiemavals ol cach species were performed. In most cases, the
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¢ reted ot tenst 28 km from the removal or control plot to eliminate
sertwe bliebird pairs were taken adjacent to the removal plot in
cason and one at the end of the breeding season. These areas

- bluehii's reoccupied the area.

cooncBelore nathateh translocations, territories in the removal
unioral observations. Because bluebirds have not fully established
wols terriory delineation before removals was not possible.
Febirds ave exhibiting breeding behavior, I assumed the removal
voie o potenial breeding territory. Reoccupation was dependent on

torertory that ncinded the removal location. Nuthatches and

constbies Adier the removal of birds from a territory, the vacant

- wesic o wbserve how quickly territories were reoccupied.

vedding secvesi-During the breeding season, we tried to locate all

1 e conirol ind removal plots. Once excavation and nest-building

cwere cheeked regularly until egg-laying began. Upon

1 nestsite wis classified as a nesting attempt. Nests were typically

aesthings edeed or the nest failed. A nest was successful if it

ntoverals productivity was calculated as the number of young

sifedwe Infowed the group in following weeks to see if they

e suceess and overall productivity were performed with pooled
whng sneeess was compared between removal and control plots

o prodnsiiviiy vas compared between removal and control plots

Survivershinvas estimated for both plots pooled together

RESULTS
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- Browe-headed Nuthatches were removed from 20 territories in

G I tersitores were from plots that were monitored after removal;

monsiored plots. Ten of 15 (67%) territories were reoccupied

wonin whieh they were removed, however, all reoccupied

¢ Ly Adibersiones that were not occupied by the end of the

A

naloceared were occupied by the start of the following

aries by Brewn-headed Nuthatches between 1998-2001 are

crisons betveeen removal and control plots the only variable that

i size {Table 1) Overall annual survival (1998-2001) of

s

L0 ol Ao Table 4).

- Aduit asiorn Bluebirds and 13 nestling were removed from 18

movals from 13 territories were from plots that were monitored

cres were net on monitored plots. Two of the 13 territories had

Chreedimy season and were not monitored after removals. Of the

one (9" s reoccupied. . All reoccupied territories attempted

o Bad Beon cmoved with nestlings in early-April (Table 5).

Y

Vi

sies B Besiern Bluebirds between 1998-2001 are presented in

Casters icbirds had significantly higher nesting success on the

ot (Fabse o Blucbird territories on the removal plot produced
tuebird tereiones on the control plot, however, this comparison
Fable 74 Fastern Bluebird territories on the removal plot nested

s onthe control plot (Table 7). Overall annual survival

“was 2ot 23 (39%)(Table 8).

HINTTISSION
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1 oteries chere Brown-headed Nuthatches were removed had a new

heend ol the breeding season. The territories not reoccupied

seeurred coose Lo the breeding season. Those territories may be

ost poiential dispersers (floaters or helpers) have already made

iosed te v and Tocate a mate and attempt breeding. Even though
«only rhe rerritories removed earlier in the season ended up

tomorien closer Lo or during the breeding season may have more

aust cotablish pair bonds, find a suitable nesting snag, excavate

v ot e Dreeding season. Also, birds that reoccupy territories

voomay bave difbeulty initiating breeding because they lack

¢ oeeuprest by the end of the breeding season were always
vthe nest breeding season. Individuals that establish themselves

Lhelpersor suveniles dispersing from nearby territories.

ves i nestie success and productivity between nuthatches on the

Cconiee L crocesting that removals did not affect those

e remeval ol however, there was no incidence of cooperative

tories weremonitored. The removal of nuthatch territories appears

ites for thase heipers or juveniles that otherwise would be forced to

s I ottt oseveral territories didn’t breed. This may simply be

rerexpinnation could be that as territories have been removed

Ladsrcescne e territories are more likely to be younger birds

Ceation ihat cemovals had any effect on the Raccoon Point

Troapproact 500 territories. On a local scale it appears that

weing erenp size. however, this did not affect nesting success or

e 00T Rineh

whirds reoccupied every location where removals

o

s Hoater popalation of bluebirds in Raccoon Point exists. Even in
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the te: woen o wned 07 te ndjacent territory (EP) territory was reoccupied two
times ¢ bxeers forone territory reoccupied late in the breeding season,
allrec e v b asted o et Bluebirds may be better at reoccupying and

breed: crero e s than puthatehes for several reasons. Bluebirds don’t maintain
year-i - carone s bably nvest Bitle time in establishing pair-bonds. In fact, many
bluebr v oo e Borfaifie wotheir first attempt. Also, bluebirds do not need to
excan Vv b ere s e cvioence that bluebird removals have affected the

popui: b Coenon Poimd

diocn o vl plet vere sienificantly more successful than those on the

contre copowe s wstone more Hedgling per territory. They also initiated nesting
almos Lol b s on the conto] plot. One explanation may be prescribed
burni: St Dt v Baeeed between January-March 2000. Prescribed burning
has bt ST ©oo Baesbdeasv s but there s no literature that suggests they have
highe ci © st terences in habitat quality may explain reproductive
difter: voiana et plot. The controf plot has a slightly lower elevation
than t° dbpe oo e by amore crassy understory and a larger cypress component.
This » Coostn Tac e meeras the breeding season approaches, forcing bluebirds that have
territe. concos o Hlater end perhaps be less successtul. More analyses looking at
envir fac e bt nesine and reproduction need to be examined to address
these

acpears o e ifaccoon Point. However, sample sizes are low and
only oo ssastaned et made to band individuals. Moreover, bluebirds
may - Sheno o eilerent essitories between years. If so, birds banded on a plot
may 1 Cone o eedidead cven though they are alive and just off the plot. 1
antici: Coun e e obiened maye gppropriate estimator models can be used.

SIPHESIS
o cabibe meeneval of Brown-headed Nuthatch and Eastern

Bluel IR cove hadan apact on the Raccoon Point populations. There
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sheat snaonan-headed Nuthateh territories expressed as a
v this Lol s »fteet on reproduction. At this time translocations

womaersierne will continue on the removal and control plots to

owdy repstieduced population in Everglades National Park.
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Table e b aies for Beown-headed Nuthatceh territories in the removal plots
and o cote v a she brecding season,

Territe

WR
MA ‘ ,, S R R R}
CA

oD S cecupied w2

Wi
AF : Jewopenooxcnoiing mosame cavity as pair removed. New pair removed.
PH : avahy eepseed area at end of breeding season; occupied in 2001.

AF e o Ceev pei sestbbenidmg. but didn’t nest.

BR : : “ew pa sy e been from adjacent territory; began nest-building, but

EP po S Fanily zreups wsed area at end of breeding season.

RC - Seacennodh ot didnt breed.
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Table oo e ancive sareseters for Brown-headed Nuthatches in Raccoon
Point. RS ; oo

emeend plot Control plot p

[%IAC(‘&" HESNFE S ( ‘ 17

[§9]

Terry P
Mea: : ERURO)! 2.35(0.12) 0.012
Meai Con : SRR RS 17 March (4) 0.92a
No. « IR SRR 10 (59%) 0.76b

Over SRR O S PR AS) 1.65(0.39) 0.902

ad Mar
b Chi.

Table s o s v oo bended adult Brown-headed Nuthatches in Raccoon
Point. = hete oy Yo (it

~onual recapture

60%

1o ‘f ; 50%
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wehird removals on the removal plots and the date

ek and bred.

soedand bred.

cotdary of three territories.
b and bred.

My scason; not monitored.

sed and bred.,

e and bred.

v But did not breed.

weedig season,

soied and 2nd pair removed on 3/26.

apied and bred.

i and bred.
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Table o . s It VTN e for BFOWH—hcaded Nuthatches in RaCCOOn
Point. : R v

Kemeval plot Control plot P

Bree. oo | 20
Nest: E 26

Mea: » B \ conh) 26 April (6) 0.042

No.o o 380 6 (30%) 0.04b

Over FETRI : , C 05 R8) 1.10(0.37) 0.082

a Mar
b (i

Tablc Co s arsewes hoded adult Eastern Bluebirds in Raccoon Point, BCNP
betwe :
= -

“nual recapture

[ ' 0%

po : 40%




44%

39%
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