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CHAPTER ONE 

INTRODUCTION 

During the mid-1900's, four pine-forest cavity-nesting bird species: Brown-headed 

Nuthatch (,)'ilia pussila), Eastern Bluebird (Sialia sialis), Red-cockaded Woodpecker (Picoides 

hnrco!is), and Southeastern American Kestrel (Falco sparverius paulus), and two pine-forest 

associates: Wild Turkey (Meleagris gallopavo) and Summer Tanager (Piranga rubra) 
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disappeared from southeastern Florida and Everglades National Park (ENP) (Robertson 

and Kushlan 1974). Another cavity-nester. the Hairy Woodpecker (Picoides villosus), has seen 

its popul<ltions decline and may also be extirpated (Robertson and Kushlan 1974, Slater 2000). 

Fvcn though these declines and extirpations have been documented, specific causes have 

nc\ n hccn studied. However, habitat destruction has undoubtedly played a major role. In 

southern !;lorida, slash pine (Pinus elliotti var. densa) forests, termed "pine rocklands" because 

o I' 1 heir :1ssociation 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 I 900. have been reduced in area by more than 90% (Figure 1, 2; Doren et al.1993, Snyder 

ct ;\1. 1990). The largest remaining tract lies in the Long Pine Key region ofENP and contains 

4600 ha or pine forest (Snyder et al. 1990). Over 85% of this forest was logged during the late 

J9j0"s and early 1940's. prior to the establishment ofENP in 1948 (Olmstead et al. 1983). All 

fot11· C.\tirpated cavity-nesters disappeared from ENP by the mid 1960's. 

Besides habitat loss, other contributing factors to these species extirpations probably 

includL· altered fire and hydrological regimes, effects associated with isolated small populations, 

and the inlluence of a vvarming climate at the southernmost extent ofthese species' ranges 

(Rolwrtson and Kushlan 1974, Snyder et al. 1990). Recolonization by extirpated species is 

un! il<,·i:- ,:onsidcring 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 

H\ Jl. particularly nuthatches and bluebirds. Habitat in the Long Pine Key region appeared 
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suitable to support viable populations of each species- the forest had matured to approximately 

6() years 0 r ngc, a fire manngement program was established, and abundant snags were present 

cltw to llurricane Andrew (Slater 1 997). Research to examine reintroductions as a means to 

rcstorl· hiot ic losses in upland communities was identified as a critical information need and 

nL-cess<~ry step in the restoration of the Greater Everglades ecosystem (Orians et al. 1996, 

Scil'll(·c Subgroup 1996 ). Finally, the restoration of extirpated upland species would serve as 

on,: 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 

Kn. 

In 19CJ7. an experimental reintroduction program was initiated to develop and implement 

tr:1nslocation techniques aimed at restoring viable populations ofBrown-headed Nuthatches and 

I e1stern Bluebirds. 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 

(Ciriflith ct al. 1989). The project was unique because the species were passerines and because a 

pLlll tu monitor the donor population was included to insure its integrity and as a means to 

C\ <tltidtc the reintroduced population. 

This paper reports on the four-year reintroduction program for Brown-headed and 

r::tstcm ntucbirds. Specific research topics are addressed in the following, individual chapters: 

Ch<tptcr Two discusses translocation methodologies and factors related to success; Chapter Three 

discusses the population demographics of the two reintroduced species during establishment and 

eva I w1tes the success of the project; and Chapter Four investigates the response and resiliency of 

Br(\\\ n-hcadcd Nuthatch and Eastern Bluebird donor populations in BCNP during removals. In 

an ;tppcndi:-.:. I report on: 1) the long-term point-count monitoring program for nuthatches and 

biltL'hi reb. :mel other pineland bird species in Long Pine Key. 
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Fit.'-urc I. Distribution oi' Slash Pine forests in southeastern Florida prior to 1900. 
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Fig me :2. Distribution of Slash Pi1w forests in southeastern Florida in 1993. 



CHAPTER TWO 

BHO\\l'<-HEADED NUTHATCH AND EASTERN BLUEBIRD TRANSLOCATIONS: 
!\H:THODOLOGY AND FACTORS ASSOCIATED WITH SUCCESS 

INTRODUCTION 

\\ith the rapid loss ofbiod:, ersity throughout the world, species reintroductions by 

tr:msir 'Cl1 io11 have become an increasingly important conservation technique. However, most 

rei:;\r()(ll:ct:rlns have involved thre~1tened and endangered species that are large-bodied and 

1(111!~-1 i, ,,·, i (Sarrazin and Legendre 2000). For birds, that means most reintroduction projects 

hil' L' trwtJsnl on raptors and uplanr: game species. 
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I r' d:tte. there arc no puhlisi 1cd studies of passerine reintroductions, however, several 

h:t\ c hccJJ ;llll~mpted. A captive bn~eding program with the Puaiohi (Myadestes palmeri), an 

end<mgcn:cl !lawai ian thrush, has rc·leased fourteen birds from a large aviary into an unoccupied 

dr;~indgl· ,\Her release. 64% (9 of 14) were located on nesting territories, with several ofthe 

hi rds ;wst i ng in adjacent drainages with wild birds. A second reintroduction project, also in 

ILt \\ ;1 i 1. 11 i 1 h Pali Ia (Lo.Yioides haii !cui) has not been successful after several years of 

rei 111 n ,dt Jc'lll 111 efforts, mainly hec<J'ISe hirds return to their capture population (E. Tweed, J. 

Fosll'r. l'r''·s cumm). 

l .\Til though translocatiom and reintroductions are numerous, few studies have examined 

the cc,nsn]uenccs of various releas: · strategies (Sarrazin and Legendre 2000, Sarrazin and 

B:nh:nli: 1 (j<J6). Detailed monitoring of reintroductions and the founding populations are 

impon;mt tr' :1sscss the cffcctivcnc :; of reintroduction techniques and success ofthe 

reil11n,dt:rt;un program (Sarra7in a:1d Legendre 2000). Moreover, detailed results will provide 

cn1ni<1 !(' l'\:duate future transloc<1:ion programs. 

!:1 1 C)()7' a reintroduction r'ogram for two passerines, the Brown-headed Nuthatch (Sitta 

pn1il/,;) <~nd the Eastern Bluebird ( <ialia sialis), was initiated in the Long Pine Key region of 

b crgl:1cks National Park (ENP). '.Juthatches and bluebirds disappeared from this area in the 

c<tli) i •i:iils :md 1950s as a result (1( habitat destruction. The goal of this chapter is to report on 

tlw \r<1l1'lr1C:Ilion methodology Cor :his program and to identify factors associated with the 
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Sllllcs:-, l u: illcase of individuals at ,d their establishment in the reintroduction area. 

METHODS 

Sit I)\ i\Rl:,\S 

'of!lltrc sites-The primary ionor site for Brown-headed Nuthatches and Eastern 

BluchJ!'ds w;1s located in Big Cypr ·ss National Preserve (BCNP) in an area known as Raccoon 

Point !\;H·coon Point contains ap]t oximately 9,000 ha of old-growth slash pine (Pinus ellioti 

vw rii''I\O) inkrspersed in a cyprc :, (Toxodium distichum) matrix and lies on the northwestern 

ed:'l'. ,I th· ;·ockland pine l'cosyste 1 (BCNP General Management Plan, Snyder et al. 1990)(see 

Cl::q> -i 11 't i!dditional vegetation c ·tails). The area contains approximately 500 breeding 

tcnJ\Illll': (·I l'dch species (Slater 1 lC)7). Nuthatches and bluebirds were removed from a wide 

an'd \\ 1th c1p1urc locations separat ·d by up to 10 km (see Chapter 4 for additional details of 

c;1p1mc l(lciltions). Access into R<Kcoon Point is along 11-mile road, which was constructed for 

oi il~:-;t:;lcl iPn activities and is appr 'Ximatcly a two-hour drive from the release site. 

i r: 1 he l\n1rth year or trans!< ,·ations, two nuthatch groups were captured from the Addition 

Lmcl. 11 lwh lies in BCNP, 30 km •mih of Raccoon Point. Also, five pairs ofbluebirds and five 

nc,:!:~:~<. \\Cl\' removed from golf ourses in Naples, Florida (Slater 2001). 

site-The ~L I 00 ha ;rea known as Long Pine Key in ENP is the release site for the 

Bnl\\ n-ih'adcd Nuthatch (111d Eastc n Bluebird translocations. The area contains 4,600 ha of pine 

f(llt':;i !lH1 i:. I he largest. intact rcm:1ant of the Atlantic coastal ridge pine forest (Snyder et al. 

I l)\111; \\ i! h t n mostly continuous ~ine forest are "transverse" or "finger" glades of Muhlenbergia 

pr<:'i:( .~,:( 1 "l'·asional h<mhvood I <~mmocks and cypress forest (Olmstead et al. 1983, Snyder et 

al. l O'li)i ! itl' forest is mostly cv<. 1-aged second-growth, however, snags are abundant due to 

I hiiTt· :Jill' \:1drc\v. which passed< 'er in 1992 (Doren et al1993). The diverse shrub and 

he: hw c'Ptlc: !dyers are most! y dcri\ .·d of West Indian origin and their distribution and abundance 

<trl' lll<ti:Ji<~lllcd by fire (Snyder ct a; 1990). In areas where fire has been suppressed, the 

uncicr:..!,ll\ i~: characterized by a dense, and, in places, impenetrable layer of shrubby plants and 

'i"•'~ ! J,,\\ t'\ ,:r. the implcmcntati 111 of a prescribed fire program that mimics the natural 

rn~'.p:, ::·.> .::hi c;cason ol fires in ur!ands has been implemented and many areas have or are 
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ret;:rni11~ to ;1 more natural hcrbac1 1us understory with small patches of shrubby hardwoods. 

C .\Pi: l~ l \ND TRANSPORT 

! :· tiH· first three vc:1rs of't]: ·;project, translocations were performed only when a 

bn·, ·d "
1 

i)<" r '"as eaptu t-ed. This · as done with the hope that pairs would establish a territory 

and hlt·,·d mme quickly th;m indi\ .!uals. This criteria was relaxed in the final year, when it 

app,~;:r·:• l nwrL' important to move ndividuals than breeding pairs. Still, only three nuthatches 

tnndu~·:lt illns may not have incluc ~d an entire breeding unit. Bluebirds were always moved as 

p:ms. ~·~1Tpt in the third year whe1 a single female was captured and used as a lure bird, before 

hm\\n-headed Nuthatch g oups were typically captured an hour before sunrise from 

C<t\: t \ :: : ~~~~ s 1 :sing the plastic bag ltached to the top of a telescoping pole method (Slater 2000). 

Scn·r:llc:~pttlrl:s were conducted <l night about one hour after sunset with this method, and 

sc-. rT:l! •. lptuJ-vs were c('nductcd u :ng mist nets and playbacks. Translocations were conducted 

bcl\\l.·,·n ''>it'\ ember and the start o the breeding season. 

';!J:,·hinl translo:·ations we ,. initiated in mid-February, when pairs began to establish 

bn·~.:ch1E: :~()lid::. Bluebirds '"'ere c pturcd with mist-nets and playbacks in locations where 

1:1\ ior was observed:' live lure bird improved trapping success. Some bluebird 

p:tJ!s · ·:·.· :unslocated with their 1 ·stlings. ln those cases, pairs were captured with mist-nets at 

nests\\ llilc I,Tding nestlings(> L days old) and nestlings were removed from the cavity. 

:\!! c;~ptured individuals w' re banded with an aluminum U.S. Fish and Wildlife Service 

band :md :m unique array of color-'•ands. Birds were transported in either hand-made or 

pel s: · '.mc·1y bird cages approx:mately 1 xI x 1-m in size. Pine branches were placed inside 

ro1 I~' il' .llld cover. along with 1 ·1ealworms and water. During transport, the cage was 

em ·,·n·(: i;h :1 lightweight cloth t< :dlow air circulation, but reduce the amount oflight into the 
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\[ llw release site. birds Wl :·e placed in one oftwo sizes of aviaries: 1 x 1 x 2-m (small), 

or · ' · ·· .'-m (large). A vi aries Wl reconstructed with 1 x 2-m panels of wood and hardware 

cl('lh ,1, 1.11: 1l 11 bolted together. Bo h aviary types provided open views ofthe surrounding area 

anti rr''''··'''''n from the sun. rain a d \vind. Aviaries were relatively mobile, and could be set up 

or ~:li., ;l d<''' 11 111 about 1wn hours. ro deter small rodents and snakes from entering between the 

m ~: 1 r• 11•.1 ,:.ro1md. a one-meter sk: -~of hardware cloth was placed on the ground along the 

oul·. 1 • •• ( ;J:,· ,11iary. Om: <.:dgc v\. :'stapled to the base ofthe aviary and the remaining width 

co\ c1nl '\ 11h iilrge rock.' and logs. i~xcept for one year, nuthatches were always placed in small 

Hllil'hird pairs were alwa. s placed in large aviaries. 

ln thl· dviary. dilfercnt-size: branches were placed at various heights and positions to 

pn 11 11 • !! 1\1! :q,Jc perch 1 hoices. an· a nest box was placed inside for roosting and/or nesting. If 

nc>.!l1''02' \\'.'!·,· transloe<lled. they v Te placed in an artificial nest in the nestbox. Nuthatch food 

pLli!('ltl::. 1\<·rc adjacent to the vval I m above the ground with branches that led to it. Bluebird 

fkfurc birds wctc placed ir the aviary, mealworms were placed in the food bowl and 

dri//i< n1 n .Ill branchl:s to t~1cilit 1te feeding. Crickets were found to attract bluebirds' 

altl'llf ;, "1 : l" 'iC quickly 1 han meal" mns and were used in later years to encourage them to use 

tilt' !•. · 1•,:\•! Both s]Ycic:; \WIT :1onitorcd hourly the first day to make sure they were eating 

<m.: 'lrds refL,cd to cat • 1d appeared in poor condition during the day, they were 

eilk: 1 :(':]•.,·d or rcmm ,_:d to be h; •1d-fed until they could be released or returned to an aviary. 

i\l!,'l ::,,. 'i!.;l .by. birds were chel ,cd and fed daily until released. 

l ~'ii i:1~ the first )'C<lr. the 11' ,hatch release site was located in the eastern area of Long 

Pine I<'-. r; ~ '"ck J). This ;m:a con 1incd larger trees and snags than other areas, and had been 

rcc'. n: i '- '·' ;1: wd. In follP\\ i 11g yea: ·. releases were located adjacent to existing territories so that 

tr:ii::-:!,•( :::,·, 1 bil"ds would be aware hat other individuals were in the area. Initial bluebird release 

silt'> \' · !·":;:ted south of the can'Dground in an area where a bluebird had been observed the 

pn \ 1\1!!: \ <'<lr (Block I·:). The arc, was relatively open and had been recently burned. In 

f(lil.n\ ;,,, \ c·;\ls. releases sites \Ver· located adjacent to existing territories or in open areas that 
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h;h! hcc'll 1\'l'Ult ly burned. 

I J( ~~ lll'"<\, i iML: 

: 'nltlin 12 times, tried durin, the study as adjustments were made in response to observed 

lwh<J\ :,); ::::,1 i:1 an atter::pt to dete; nine if holding time had an effect on success. In the first 

\T:'r JHJ!i:dtchl·s were h ld !"or one :ight and released the next day. In following years, holding 

pcr:,1d , ::1: between 1-10 days. ::Juebird pairs were typically held for 1-3 weeks. If bluebirds 

wc:c tr::t:slocated with tiestlmgs t]~, y were held until the juveniles were flying well, usually 

al''''ti !;:\ · ;:iler llcdging. 

R I ~ .l \, l 

'': :;1::~~ the first 1\\() years. 'tempts were made to follow birds after release, however, 

birr!:-:.\\( li' :tsu:dly lost \\ithin ~~0 r n. Thereafter, most searches for released birds began the 

foil"'' ill'' <.1<1: in the rek:asc area a d continued for at least one week or until the birds were 

loc:1\t.'d :llld !t<td established a territ ·ry. Systematic searches were conducted regularly in 

ace·.:': il·!c· .ttc:ts of Lons Pine Key o locate individuals not found after release. 

It: t • ':econd year. hi ucbin s \vere radio-tagged to help locate individuals after release. 

R:!·.li<': '' ,.,~.I:L·d 1.0 g, ('r about 3<~/, of the adults body weight, and had a life expectancy of 40-50 

cb. s: \,:,cric:m WildliJ.:. l ;:tllaha~. ce). Radios were attached to the back with epoxy, which 

all<•\\l'<. !iw i~ird to fly ;corm;dl) a1 l insured that the radio dropped offwhen the bird molted in 

F \·:. i: \I ' \:--:~;OCJki I~J) WITH I'H.ANSLOCATION SUCCESS 

I ::1 ';!,lCiltion SllCCCSS and' 1C methods aSSOCiated With it Were evaluated at tWO levels. 

Th ~;,,' ., ,·! rd'succec;·: \Vas \\heJ 1er individuals were released in good condition. The second 

lc\ ,·1 ;.i we•,'''' was the csiablishn ·nt of a territory by an individual released in good condition. 

/\I! :H'IJI· i:lt:chirds were released i good condition, so the first-level analysis was only 

pn 1!1r1::;·:! \\ 11!J nuthatches. Brow: -headed Nuthatches were placed in two groups: those 

rek~1~:cd :;: :2()ml condition (i.e .. su.cessful), and those that died or were released in poor 

co,,d:i :r.,,; '·'· llllsuccc~;sful). I c0 11pared date captured (measured as the days from mean 
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iw>1h:':''''' d:1h·). \veight. e<1pture P~dhod (roost vs. mist-net), and aviary type (small vs. large) 

lx·' ,,, ,.,, :!:- ,,,,)groups to identit) !·actors associated with being released in good condition. 

; ~~ 1, ,
1
,. C~ssociatcd wtth inc '.iduals that established a territory after being released in 

g<H'd, .'!!dil :iln was cvaiu<ttcd !'or 'lth species. Again, individuals were placed into two groups: 

thn::,· ':,,,, ,_. ishcd a territory (i ·" successful) and those that did not (i.e., unsuccessful). For 

ntJ\ hdl· iwc:. l l:ompared dall' captu: ·d, weight, capture method, aviary type, and holding period 

( : d::\ , :-: .. i day) bet'' ecn the tv ,1 groups. For all adult bluebirds, I compared weight, 

radi11 ':lh';'cd (: cs vs. n<' ). sex, and il' it was translocated with juveniles (yes vs. no) between the 

tv.•\ ~ r \II\'' l ,·omparcd date capt:.:·ed, and holding period ( > 7 days vs.,::::7days) between the 

l\\~' :·: '':!" 1 ;11 :tdult bluebirds not ranslocated with juveniles or that did not breed in the aviary. 

';, :; u! unal1 .is- :--:rss ;pss 8.0) was used to perform all statistical analyses and to 

tc< c1 : ·'., :mptionc :lss()cidte< with each statistical test. Continuous variable were tested for 

n<il'!lJ :il'\ 1:;11 'a K-S tL·st \\ith Li 'icfors significance correction. Variables normally distributed 

\\I ,-; 1l':li·.·d hctwec1 grnups w 1g two-sample t-tests, other continuous variable were 

COI'1]':ll'''' '''·liii:,' Mann-\Vhitney [; ;ests. Chi-square analysis was used to compare categorical 

RESULTS 

BF'i) ., l ii /\DED Nl llli\TCI · ·:S 

), 1 he four-vcctr proje' '. 22 capture events resulted in 53 nuthatches being removed 

f'n 111 _;,. 11 '.lt,·s and taken to Lon! Pine Key (Table 1). Except for five individuals taken from 

tlw .\d,lillPJ1 I :1nd. all nuthatches '\ere removed from Raccoon Point. Forty-two of 53 (79%) 

nlll!1:1:,· 1 H·~. \\>.'T releasd in good< ;ndition, 5 (9%) died during transport or in the aviary, and 6 

(I ' 1 
. ·!,·:tscd in ;nm condi :on (Table 2). 

'!:,!!'. l: death:-: ·.;ccuJTcd i Year 2 and 4 ofthe translocations. Year 2 was the only year 

th:i< · .1 ;~:Jc'S \Vcrc 1sul f'cll n> .. hatches and three individuals died in separate translocation 

C\' 11! > ' '1:c nut hatch b· ·c:tmc lcth rgic and died by mid-afternoon its first day in the aviary, 

\\!:·!( · .,, ,.,(:\\'as fouui (ill the g ound the morning after it was placed in the aviary barely 

ali,,··'' · ·1i<.d short!) ihcrcalter. Both nuthatehesappearedtoeatthedaytheywereplaced 



iiNrk :hr· ;1\ l<lry. The third nuthat h died four days after being placed in a large aviary. This 

\w< .. :\:. l'orehe<H: th~..: first ('Yin the aviary. The area around the base ofhis bill to his 
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.•.• ,, .: 1::c i11ila11:l·d :u1d cat cd swelling around the eyes. The bird was captured from the 

::•' :\<11: to a \T'crimman. 'ho recommended immediate release. By the time it was 

IT' i:!T 
·,. ,,·kase, tc '\<con( :ion had deteriorated and it was too weak to fly. After 

~' !''r a day i he hird dil In Year 4, two nuthatches died at one translocation event. 

On·· i::i!i\ idt~:li died dunng transp< :'1, while the second nuthatch, which was observed eating 

dttrmt,: 'iw c~ih:rnoon in the aviary. ,vas found dead the following morning, after a night that was 

·,,, i!Hli,·iduals !mm three :anslocation events in Year 3 and 4, had to be released during 

their 1 ' <!::· in the avi::rv hccm1s' they were in poor condition. In all cases, at least one 

IIVi. \: . ' ': 1 i:l' ;1vian l<Id been I -und on the ground and lethargic. At one event, the pair was 

h;~1:c 1 :,·,: ,,.\ ,T:ll mcah' )J'I11S hcf~l: .·release. A single nuthatch released in poor condition was 

ob>.:r• .. ,: '•: <,.·,eral ho:. rs. It trie< to f~wage, but was unsuccessful. As time passed it became 

nw:,· !d:.t:!::, :md evcnitldily sta) din one location for several hours. When checked later in 

tlw ,J:;• : i1 :<i ilis;1ppe:n.:d and w "assumed to have died. In all other cases, released birds in 

PI" 1 :: !i""'' lkw aw:,, lwm thl 'iite and were not observed again. 

· r·· lin: or ; ((,()(\(,) r •thatches released in good condition established a territory. 

N1:'i1.: r··!,·.:·.,~s in Yc:r 1 had tl lowest percentage ofbirds located on a territory; however, 

1wu· : '~:·. 1 ircb \\C'l'e ltlll!ld until lctoher, five months after the breeding season. The 

pc: nTL,,.,. •: :·:,·leased l,i rds l'ound 111 a territory increased in following years to approximately 

70"" : , .. ,_·r:1l nuthatches ''ere ob: Tvecl for short periods oftime after release, but were never 

. ·' · !1.\sociuc(! 11 it/i szt ··essful release.- Mean weight at capture(± S.E.) was higher 

ror ;;-,, . · !:w1 dice' or we;\' n ,~ascd in poor condition (9.82 ± 0.40 g, n = 9) than those 

rei•. ·'·. , cr,ndit~ m (()_()) .::' 1.09 g. n = 42), but did not differ significantly 

lJ-tcsl. !, l n.o . P = 0.130). Nuthatches that died or were released in poor 

C('· !: · ,, '" :·l c:apturu1 sJgniJJcaJ ly closer to the mean incubation date(± S.E.) (21 ± 10 days, 

n "' ,, ' iividual:- rvkased i good condition (56± 6 days, n = 42; Mann-Whitney U= 
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7:: ,\I !' '::)ill). The p:ohability r a nuthatch being released in good condition did not differ 

1 : ) I' 
• J 

captured at a roost 14 of 41; 83%) or by a mist-net (8 of 12; 67%; chi-square= 

o .24 ). !'he pmb<l i lity of a nuthatch being released in a good condition did not 

di! :,·
1 

, ~~ : ~' r :' was pl;:ccd in;: L ;_;e aviary (5 of 8; 63%) or a small aviary (37 of 44; 84%; 

ch; ~;, .. i ~ _) ~ d f ~.~ . I} 0. 3 ~: 

J!'. ,t\sociu :•d 1: ith su ~·essfit! territory establishment-Mean weight at capture(± 

~ : • 1 hc;~dcd ·,Juthiltche 1·elcascd in good condition did not differ between those that 

c:-.' hl: : .. ,I.: krritory ( 0 I J () 1=- :c., n = 25) and those that did not (9.06 ± 0.13 g, n = 17; 

]\! '·'1: ., ':, ·• fi.c 16:100. /' 0 '1). Datecaptured(±S.E.),inrelationtomeanincubation 

d.:: ,::d :::•! di!fcr bet\\Ccn indivi uals that established a territory (57± 8 days, n = 25) and 

tl"l'C. "·:l(l!Hll (55~~~ lO days. n- 17: Mann-Whitney U=204.50,P=0.84). The probability 

u 1 : 1:' : .:1•.1 1 ,·kascd i1 i:'<'od con 'it ion establishing a territory did not differ whether it was 

u:•:t:: :•! :! .: :(~ost (20 < i' : 59°ilJ or with a mist-net (5 of8; 63%; chi-square= 0.36, df= 1, P = 

(' .:; ) : 1:. : n ,J,,:bi I ity ,. r ;1 nut hat· :1 released in a good condition establishing a territory did not 

d 1:: '.:r ,, 1 ·1ih·r :1 was pL1cccl in a I;: ge aviary (3 of 5; 60%) or a small aviary (22 of 37; 59%; 

c :;,; :.:: :) 1J01. df- I./'= o.c) .). The probability of a nuthatch released in a good condition 

m, ·:r: "·, • .: . , 'll i tory did not d i lfc whether it was held for 1 day or less (11 of 22; 50%) or for 

d;Jy ( 14 ( 'r '(): 70'1( chi-square = 1. 74, df = 1' p = 0.19). 

L' '·l : ! !HE! 'S 

· ': : n, i C)()f\ - _l: 1() I. 24 c<L 1 urc events resulted in the translocation of 4 7 adult and 18 

nc .!!' · "!c':':!ds lo l.c·:1g PiJJL' K' (Table 3). Except for 10 adults and 5 nestlings removed 

fr• ,,, : ~c"lt 1.ourses in l";:plcs, 1 i, in 2001, all birds were captured in Raccoon Point. One 

l(:J, .1ir ' ' ' J!Jslocatcd [\\·icc (in C)9X and 2000) after she returned to her original capture 
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:n;:::t cct~cs, bittchird~ rc dily accepted captivity. Two pairs ofbluebirds, one in 1998 

c:J in the :1\ i:try. 81 cbircl pairs translocated with nestlings quickly began feeding 

th<·::· · ... : :: :< ~.1ng as the 1np oCt1 · ncstbox was removed. The top ofthe nestbox could be 

: ((' :!H· ;Jdlll1: hl'i:'-<lll f'cl 1ing. J\t three translocatiOnS involving a pair, the female 

b,, :;: . ·,·:::::';,and <lrpc:nnl \o 1t sparingly. In onecasethepairwasreleasedafterspending 

~,,, ':;, l;:<::;tlll.'<l\Ll). noth :dividualsflewoffandappearedingoodcondition. Theother 

t-. .. , 1, :1: : !, 11 ( ·1·c rcmw ed !'rom ti ,~ir aviary the day after being translocated and placed in a 

s: .. ill · ,, hc·rc they \1 ere hand- ,:d for 1-3 days. One female was then released with the male 

~. · " , . :. , l ''it h .... h1 k the s com! Jcmale was placed in a small aviary, and released two 

d ., .. . ·· , .• ··::111. all .:dttlt hillel rds were released in good condition. 

• ::1 :wo . ·;n :. Jl<.'Sl 1gs had difficulty fledging in the aviary. The two pair that 

h:, ·. i , :: : h· · : · : <1r~ and · lw one p:: · translocated with nestlings each successfully fledged one 

i::: 1: ': :·i :1 )'ICier. l\\O 11cstlint . tlcdged to the ground and were injured, while the remains of 

(\'., o! .. ,,,_·rc found ('ithcr insid ·or just outside the aviary. In following years, aviaries were 

ch·:·L, :1 ·:::It ink times .luring the lay nestlings were expected to fledge. Ifnestlings fledged to 

t i . · ·.• · · · · ::•."• \Ycrc tT wn·cd an{ hand- fed until capable of sustained flight. In some cases 

w.:ii: · .,, :::moved lx·!(1rc thl tlcdgcd and hand-fed until capable of sustained flight. All 

n·::::t·· '· · :' "!:-'-" fk, 2cr' f]·pm :c nest without incident. However, in two aviaries, three 

fh~~: 1 " ·•• · ::::1\:k nr 11: ·h1 were< predated by Rat Snakes (Elaphe obsoleta). 

, , , !i1 c bll;. ·hi nls ·,vel radio-tagged before release and this improved our ability to 

tr.:: !\ · ·' 1" :i 1iuchirds l11 m:1m ascs. however, the radio's life span ended before the bird had 

: :: l• 1ritnry. 1 )\;:;,·n·;tti< 1s of radio-tagged birds showed that during the first several 

>. ::tdde 1:. :1;.: distan< · movements of up to 11 km. 

·: • ·'-:C\ en o: .:+ i)T!i) hlucbird adults established a territory, although some were not 

·" .c•;1:· af1, · ti:: ir ,.,_·]1 sc and some did not appear to breed (Table 4). The 

P': ., .... : :· . :.·ioc:1ted 'lt:chirds Ill not vary much between years. One pair in 1998 bred in the 

il'·, :n .. : :: ;;:; <tfkr r< :,·a:.;c. hut ~one of the birds were relocated the following year. The 

f,·:Ji.ll< 1 •;r: iiw. tr;mslc,:<l11on 11a: relocated back in Raccoon Point on her original territory in 

,.,,. ::: :he twch c fkdg!ir 'S that were released from aviaries in the first three years were 

· • ling tc:·: :t<•n . l n ~ 100, three released juveniles were hit by cars. 
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. , :. :·. ii.\soc:ioti'd •t·ith su cess/it! territory establishment-Mean weight at capture(± 

S! 1 • !• 1 ;~~: i ,JS\('rll n!tll'hirdS\\ S lowcrforindividualsthatestablishedaterritory(27.51± 

() :h<lll Cor 11di\ iduai that did not (28.60 ± 0.48 g, n = 18), and was very close to 

' 'i j :: (t = 1. 1. dl' 4\ P = Cl.OS). The probability of an adult bluebird establishing a 

(("Tll<' • · :•: dii'lcr \\ hc:licr 11' 1s radio-tagged (16 of25; 64%) or not (11 of22; 50%; 

chr <q, , :: '14. dl'= i. /' 0.3: Males had a higher probability of establishing a territory 

(! :, , ,: (,:;".,)than fCill<Jlcs. but :id not differ significantly (11 of24 (46%); chi-square= 2.71, 

d' ': : :;'· ,'\dulh tr;msloc: cd \Vith nestlings did not have a higher probability of 

c: : hI',," • 1 • 1 ktTitor\' (X :11· 12. 6 ·~)) than adults translocated without nestlings (19 of 35 (54%); 

c:.: :-.• . " r,. :If= :. !' -0.4: Adult bluebirds (those not translocated with nestlings or 

the1\ d: ' ' ' 1 1 in aviwv \ thilt di not establish a territory were captured closer to the mean 

11··. 1 '11 '~.F)::.- : ?; d: "· n = 16) than bluebirds that did (43 ± 3 days, n = 19), 

1:<· " I. li '!Crcncc cl!1h ~lppr :Jchcd significance (Mann-Whitney U= 95.50, p = 0.06). 

! ,, , :' ,, ; 1 i • , 1 1· :1 bit il·hi t·d ( 1101 ··;mslocated with juveniles or that bred in aviary) establishing 

a·· ! ' . >I differ\\ !Kthcr i '.\as held for 7 days or less (6 of 10; 60%) or for more than 7 

d::\ :-,' · 2"~); ch:-squarc = .).16. df= 1, P = 0.69). 

1' '"' ;,,,_·! 

DISCUSSION 

.t)]·!)l\l I!L\TCI S 

. :,I' I I akd Bru\\ n-hcdd< : Nuthatches were more likely to die or be released in poor 

· · :"scr thL?Jr c1p1mc · :1s to the mean incubation date, suggesting that breeding 

c'': :1!! · · ',:: 1 ·: e!Tccl ('ll :r:m':!o: :!ion success. Another indicator ofbreeding condition, 

i. 

\' 

·, i I hat 1Hi1h::tclws · at died or were released in poor condition weighed 

r!"/,, lll'l · 1hm :h( ··released in good condition. As the breeding season 

: : :;lkhc~ :vc;t:IIT su ·;tantial fat reserves, and some individuals weight approached 

1. 'lliv vee: t!:dl ;till :thatches were released in good condition was in the winter 

• ::,·::tile sot:tlwrn U ino oscillation weather pattern was in southern Florida. That 

· .·\\eight nl imb:id •als was about 15% (lg) less than birds caught during the 

v : ~ .. · l() :md o 11 h H)<!;) ( ·nuthatch territories in the donor population attempted nesting 

(· 1 : ''" 1')) Nil:,,, •:I th~ t :nslocatcd birds in that year appeared to be in breeding 
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c " 

. :1(; ck:1: ,".:>i:m:lti :. v\hy nuthatches in breeding condition have greater 

d ·' · ::\ cone: t:, '1::; 'iw :n1t hatches that are not in breeding condition. In general, 

n ,, ,, , ::that d:'-~c <·r \\CJ released in poor condition appeared to be more agitated and 

I(.: lc :!;,J:', 1:irds relca~:cd in t'-oo condition. Nuthatches with high fat reserves initially have 

n '''l.', :;, :ro ·:pend lonking to l' cape from an aviary and may become more agitated than 

i1 : ., : · :1 :: 'nhreedinf.' condit '11, who immediately begin looking for food. A nuthatch's 

p" . ;1: : '.1:.: i: :. 111 ::an (:c~c :·im:1tc :;pidly because of their small size, and they are probably at a 

\ ·c·ss-ind :c(·cl mort : ity than larger-bodied birds. These factors may cause 

:m' cxt1 :·me· I~· ,1g1 11ed to deplete their fat reserves at such a quick rate that it is 

d : ,, : · :, : h ::1 to lTl> \ ,:1. ivio~ individuals in this study that died or were released in poor 

c~::::!i:,: .,.,,.,,. <lh:.crVl',l 1' l·w 1111 10r condition within 24 hours ofbeing placed in the aviary. 

s: 

n :· 1-

h:iiid-- ked 1: utli<ltchcs 'ere never successful. For small birds like nuthatches, we 

· n;tictl!o '.ktnm 1c quickly whether birds are feeding. If not, they should be 

iilc ly tCl ~21··, ti,,:n ihc best opportunity for survival. 

:· r.·lat,.,. 1" ihl· lr<: ·;location methodology was correlated with an individual 

:: 1:, ln f'l w P' -rc< 'tagc of individuals that established a territory increased 

;;: ;w;., h:· ii:·: t y :r to approximately 70% by the third year. Two possible 

c.j ::11 1 ::· 1•· thistrc1d c:--;isL hefirstexplanationisthatduringthefirstyearenvironmental 

c ,::: 1i r • \·.·:·· pPor, a :·csult ()rt' c southern El Nino oscillation event. The high water levels 

d •: ''.i . --::;:,.:;-may h<lH' rcdm ·d insect and pine-cone seed abundance, the primary foods of 

11 ' (' . :i:i11g in w:lo"t' he heing translocated in poor condition or having difficulty 

s '' 

·· ·: ·; i L:ctor In: n~::y :ve inlluenced relocation rate between years is that nuthatches 

r- ' ; : . : :;< ye;n \\ <'1\' r,:lc ;cd into completely vacant areas, whereas in subsequent years 

t: '::·:! .. :' -,: !:::+: \verc· :·,~!~.:::~;cd a :accnt to existing groups. Several studies suggest that some 

p !'''" 

b 

k .;, 

::t·,·ics :-:.•+;·; :1::.:a \\here conspecifics are present and avoid unoccupied areas, 

i: indi: :n:·:: t!:dt : ;hitat is poor. Moreover, as the population increases released 

!. ;· v 1'-' 11 · 'II :c1 n unpaired nuthatch searching for a mate or discovering a 

· -·- :1 'xcl:l :;:;. '' UJ ncY. It seems likely that at some population size, 
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. , , :: l.·c ivcncs: -:IJn: dd 1ccome constant and this may have occurred in the last two 

; : ! !HIU!S 

.·b:rd :t,:::t:. :1rpc cd to have little difficulty adjusting to the aviaries. The only 

CI·T . '· ·." :1 :cm~tk :h<Jt did: t appcartobeeatingandwasreleasedafteronlyacouple 

h '' ny and 11\" kmal . that became lethargic after a day in the aviary. The latter 

, .. ·n;ovcd !'nnn :he: :tvimy and hand-fed until they became active. All three 

· ,J l:l be in i:(\()r: c< dition when released . 

• , · :.t \\O y,·;t:>:. n··st 1gs had difficulty fledging in their aviary, which resulted in 

s' :::1: .,,,, •.. ,,,. i1rcda1ion 1om: •v of' the birds. Nestlings attempting to fledge in the aviary 

h" ,1· ·' ., .. • • ·diWuvcnn~' :n ::ttc i1 small area and often ended up landing on the ground or 

11 1n;; ·· ::1::.:·'\ c;. Once nn the :round they were unable to get up to a perch and became 

s:.: · 1 ·d.ttion. !:1 nm c: cs, it appears American Crows (Corvus brachyrhynchos), 

on thL: ;-. i:t· ic: md harassed birds, are able to pick at fledglings on the 

gn ::i :he h<trci \:1 ,. c o1 This issue was resolved by making multiple checks during 

th l flccl~c to remove nestlings that fledged to the ground and 

h,il ,, 111 11ntilth' \ LT apablc ofsustained flight. 

• , 1 p:ohlc:n :: th: :: ::try for young birds was that several fledglings were 

ck; ' ·• .:t '~n<~k, s i::sidc 1 ,. aviary. Because of the lack of soil in the pine rocklands, 

"., ,, .. . · ::: ,. :·:1 linw:;\:1i1l' ro: '· Fvcn though wide skirts of hardware cloth were placed 

a !:I ::• : : •. ·. :: is iP1rn: ~;ihlc '1 fully secure the aviary from predators, particularly snakes 

()! ! . 

• \ \. :·y sn:;li l , ·;·;de mel crevices. One solution would be to place solid floors in 

• ''
1
':: 

1'. transloc·dtcd wit nestlings were not more likely to establish a breeding 

.:: ' l!JL'hirds wi 1hnu; 111 I lings and none ofthe nestlings were ever found on a 

;. '\ i:1 sub>c,p:cJ:l) :rs. These results suggest it may be a better strategy to move 

;wsting llwr: tl: \ h;tve" chance to breed naturally and improve their 

lt\ sut·\ !' :o hrt ding age. 

: '"''·d <tn.l: :,·;1:; \' ght \\Crc the two factors most associated with bluebirds 

: '' ·:·\ . H t: '·; ;. " 1 t \VCrc heavier and translocated closer to the mean 
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_,LTC k: :. f: !.l:l tc ]ccupy a territory, suggesting that breeding condition may 

h<i' ,. , : t;·;ms\('c;~\;(111 :;u :css. Bluebirds did not have problems surviving in the aviary 

li :1 ·" ,. · ,, l1ich s:t~·,··.:st< a !lfcrcnt mechanism makes bluebirds in breeding condition 

k , 

al'• · 

()1 1 " 

, .1 hl ish a il·:::; 01 v. Jnc explanation may be that bluebirds closer to breeding 

', im csted Cll()llgh ti tc and energy in acquiring a territory at the donor site, that 

,. · makc:l~l~'nii1c. tattempttorelocatethearea. Moreover,theymayhavethe 

•Tn·s t(\ p::: ilito chan effort. The return of a translocated bluebird to her 

:1 d i cake, ': l'' h: · the a hi l ity to return to their capture site. On the other hand, 

. ( nPt i:1· '· l'.: tl time and energy into a territory before they were captured 

-,·:nf:'. tr::n·::H:;:tC(. :) a new area with good habitat and little competition. 

··:· .:,:Ihility d :•t1 '"lu\1 hluehird establishing a territory was relatively similar 

be' H'•, laying around the lO% marl<. Even though a pair in 1998 nested successfully in 

th(· ,, . :: 'l'luebird: didn't verwinter in the area and breed the following year until 

· ' · .; : :::1r al'tc: ~- :cL:It: uebirds were translocated. Bluebirds, unlike nuthatches, do 

SL'' 

th.: 

Sll! . , 

tL" :. 

p!·. 

Ill\:', 

~-,ling tc:T:!••ri .. ·s i. :he winter. Rather, they disperse, join other bluebirds, and 

:! spcci:·' 'f1wl-s '·Jon--breeding season social interactions may be important to 

::111 in cl!' c~r·.\L \VI• ·h m:1y explain why bluebirds didn't remain during the 

::;c1n un •! : 1argc1 'umbers of birds were translocated. 

SYNTHESIS 

·: 'l ·;:u : o he the most important factor associated with the success of 

.i<lcdti< '1, lLd: ranslocated closer to the breeding season are less likely to be 

1w' i11 tL· ,. r11. fo, 'ion process or in establishing a territory. Results suggest 

:c::tion ;·1\·,,,,.d,:ls ,ay want to consider timing oftranslocations when developing 

·ihocls. \1''' !me h ds ill least one month before incubation begins may improve 

!1. 1 ~litcrn<lli\' 111ay 'C to move birds after the breeding season, which was not 

.,, ~;tuclv. 

· ''tipk p ;ir· 'li.·itl T species maintained pair bonds when breeding groups were 

· .'-'l·sting lk' !lis I '·tor is not important to the success of a reintroduction 

·;;'lllHll ;1l·t· :-;! cc ·.like nuthatches, translocating breeding units may be 

.;r~.: that,,(,,;,"' .\c :rc equally translocated. However, it may be more important 
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,,,,J,\·rs. r · •·.1: icl ·!s, at least initially, to insure that some individuals become 

ui1s lrom !qs ;tu · suggest that translocations may be more successful once 

~ :.<1hlishn! ' i'•c; :ntrnduction area. 

i there <IJ"J.".drc:d 1 be little advantage to holding birds, particularly the smaller 

, similar tr' !lw rc. dt round by Griffith et al (1989) who found that successful 

ere not d: ~;()(:::1tc • w·ith soft- or hard-releases. It obviously is in the best 

. 'tillrodu.:t, :1 1da1 o minimize time in the aviary to reduce the risk of injury, or 

:c•:l du: :I!• 1h• lr :slocation. 

.:scru .. : · :n: nt• ·tinns appear to have the opportunity to be as successful as 

. d :md l:r · h ,di i bird taxa. such as raptors and game birds. To date, 

!t:-loc:tll"' .11: liL' with passcrines have been reported. This study should 

· ·· : • . .:lllTCili k:: c\\ 'eel: 'OJ' passerine translocation methodology. 
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l ;,,)\\11- ,,:." ('(' \!1 hatches translocated to Long Pine Key, ENP. 

( ,' 

Sex Capture Days to Days Aviary Release Breeding 

method mean held size condition territory 

Incubation 

~~-- --, --,----,------,-----,------,-----.-----.----

" 
(' I' F Roost- AM 131 Small Good FT 

Ill. I) l! Roost- AM 131 Small Good 

\1 ';' l ~ () Roost- AM 131 Small Good GT 

. \I ~· !) r: [j Roost- AM 131 Small Good 

\I l' [I Roost-AM 131 Small Good 

\\•' ' ,, I' Roost- AM 131 Small Good GT 

··.\ ' :: /IllY ~I Roost- AM 68 Small Good FT 

\1.''.1 ~. - /IllY r Roost- AM 68 Small Good GT 

.\I \I ;.: i) AllY [I Roost-AM 68 Small Good 

. \1. A ill {I Roost- AM 68 Small Good 

y-, \ (i ;\IIY IJ Roost- AM 47 Small Good 

li YY I '1 ~ AllY iJ Roost- AM 47 Small Good 

,. 
.'\II> t: Roost-AM 47 Small Good l 

-----~-~~ 

'"f~--- --,--. 
' 1 

t!' i ' I 
., y t: M Roost- AM 121 8 Large Good HC 
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\I 1\ t: I Roost- i\M 121 8 Large Good HC 

" ~~ i! ~ () l' 1\1 Roost- AM 119 Large Dead 

l\ Roost- AM 119 10 Large Good FT 

()' All\ l Roost- AM 35 6 Large Good 

AllY (! Roost- AM 35 Large Dead 

·,: \'''' ',, :: () AI IY l'vl Mist-net 26 7 Large Good 

\I i\ AllY F Mist-net 26 Large Dead 

,\I: l AllY F Roost- AM 16 Small Good GT 

()',' All'l f\1 Roost- AM 16 Small Good 

'T ___ ·-

" !/ ··~~·~~I 

il i\IIY I Roost- AM 56 0 Small Good FT 

,(, .\1 : 'J i\IIY M Roost- AM 56 0 Small Good FT 

\I ' AI IY l' Roost- i\M 40 3 Small Good 

~~ ' 'S AllY l' Roost- i\M 40 3 Small Good 

~< s AllY M Roost -AM 38 7 Small Good El 

.\I ', ;-: (i AllY I Roost- AM 38 7 Small Good HT 

,\I ,, AllY [' Roost- AM 34 3 Small Good LF 

(i, A II\ \'1 l(oost- AM 34 3 Small Good GT 

\1 i \ AllY t: Roost- PM 14 0 Small Poor 
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(I' All'\ \' Roost -I'M 14 0 Small Poor 

'{( ,'< X AllY I' Roost -I'M 12 7 Small Good 

I /o\ I ,, ·' AllY M Roost -PM 12 7 Small Good HT 

I); \I All'\ :VI Roost- AM 2 3 Small Good LF 

(, II A II\ I· Roost- AM 2 3 Small Good HT 

·---.---- -
'I ')_) I 

I 
y-. (]) ASY F Roost- PM 45 3 Small Good SJ 

\\ '') ASY M Roost-I'M 45 3 Small Good 

\I (I AllY F Roost- PM 45 3 Small Good EJ 

\I l, ') AllY \} Mist-net 34 2 Small Good WR 

;\I AllY li Mist-net 34 2 Small Good WR 

All\ \I Mist-net 33 Small Good SJ 

(, All) M Mist-net 33 Small Good EJ 

()\ "II AllY I Mist-net 33 Small Good NE 

Y" ,. '0 AllY \! Mist-net 25 Small Good 

\I , AllY \! Mist-net 25 Small Good 

ll• ' I AllY li Roost- PM ]] 0 Small Poor 

(l X All'\ l' Roost- PM II 0 Small Poor 

H: 'i AllY \i l~oost- PM II 0 Small Poor 
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\i R ', \ AllY l' Mist-net -3 Small Dead 

(); ,, \ AllY Mist-net -3 Small Dead 

\I ()1 ' 0 ~ Am ll Mist-net -3 0 Small Poor 
---- ··-~ 

a r ' ; 'liS J\] ;:!t:!:linum, Vv' =white, Y =yellow, 0 =orange, R =red, C =light \!1 

bh: '. cia: , h j llt' B =black. 
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T !'l )rl [i, 1ded NuthLltch translocations to Lon~ Pine Ke~:> ENP. 
.. -- = -~., 

· ;;.!lchc-; • llc ·! RelcciSCd in Released in Observed on 
-.Llctllcd poor condition good condition territory 
"·~-- -I. ~~ '\ \• () 13 5 (38%) 

1 5< ill () 7 4 (57%) 
1! ·,t: , I () 2 12 9 (75%) 
~~ 1 ) ; J l (1 4 10 7 (70%) 

·--- -
I :.11 ..:._-, 6 42 25 (60%) 

- ·------
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T , ;islcrn ~i!l•'i'tr<ls translocated to Long Pine Key, ENP. 

r 

" \Veigh! l\gL Sex Days to mean Days Radio-tag Breeding 

(g) Incubation held ged territory-Year 
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\i.! l:iX ,\IIY F 43 39 AA-2001 

\ i \ 28.:\ AllY M 35 14 151.274 WB-2001 

1.1 I '\ 25.4 .\IIY F 35 14 

('( ' \ 26.2 AllY M 35 7 150.133 CG-2000 

\\' \I ''· F 27.2 ;\IIY F 35 7 GT-2000 

" \I 27.-l ;\IIY M 34 7 150.113 AA-2001 ,, 

·:Ji 27~ •\II\' F 34 7 150.090 

II II 27.'! AllY M 29 14 150.076 

II(/ \' \\ 31.8 i\IIY F 29 14 150.056 CG-2000 

\)I< 26.2 AllY F 21 17 BD-2000 

; . \I 26.9 ;IllY M 21 17 150.022 BD-2000 

'I \I 'I' 29.4 Nestling F 17 

\\( \, 28.:\ Nc..,tling. F 17 

(d \ i 27.1 Nestling M 17 

" \I 31.0 :--Jest ling F 17 ,,. 

i; 27.1 .•\IIY M -5 II 150.005 WR-2001 

26.-l ;\IIY F -5 II 

; \: 1'-l':-,tling F II Killed by car 

yy ' \i Nestling M II 

');\I :-, !{ Nestling M II Killed by car 

:{. \I 26.7 AllY M -33 14 150.955 BS-2001 

tn \i 24.X i\IIY F -33 14 151.226 

I~() 27.' Nestling M 14 
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.\ ]()(, \Jc,._t! ing M 14 

Nestling Depredated by snake -· ~~ - ' 

I 2W i, 

(() 2X.4 ;\IIY M 65 21 151.045 Pl-2001 

, \I 2iU \flY r 65 21 IB-2001 

d " 27.2 \flY M 58 17 150.997 FT-2001 

\I \I ;; 25.6 :\flY F 58 17 150.038 Pl-2001 

\! ll .,,. 2R.S ;\flY M 52 18 151.161 G0-2001 

flll 26.1 •\IIY F 52 18 G0-2001 

\! 29.3 •\flY M 52 17 151.025 IB-2001 

( \ 30.X AllY F 52 17 

29.5 ;\IIY M 43 15 

\I 2X.2 AllY F 43 15 

I() \: 29.4 ;\flY M 31 15 151.140 

l \I )( 31.2 ·\flY F 31 15 151.121 

\I I 29.7 •\ flY M 31 14 151.089 

\ ,' : 2lU •\ flY F 31 14 151.007 

\flY M 9 20 151.073 

\I \\ ;\IIY F 9 20 151.058 

kcstling Depredated by snake 

Nc~tling Depredated by snake 

\I , !IllY M 9 21 151.196 Observed 

\ ' ;\IIY r 9 21 Observed 

) \i 30.3 Nestling F 21 Observed 
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26.7 F 21 

I 1() 27.1 M 21 

3r , , s: ;\I !i1t11inum, \V =white, Y =yellow, 0 =orange, R =red, C =light 
d<u < !·;tt•'. B =black. 
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Tc1 · rl,' ··!'bs \T'· ~ I;Jucbird tr<mslocations to Long Pine Key, ENP. 
-· -·-~ ··---

"iuli .\dults Nestling #Nestlings #Nestlings 
'; :c·ilJrcl~ : l:·~crved on Bluebirds or fledglings found on 

•ciited ; t'JTitory t r;mslocated that died breeding 
1 or area) territory 

'(SO%,) 0 0 0 

.', '(63%) 3 2 0 
..,, I (65%) 10 I 0 I 

..,, ;• ) (50%) 'i 2 ,, 
-·"- . 

'I, ,II ; (57%) IX 5 
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CHAPTER THREE 
: ·, :'JOI'· n; '-10GRAPHJCS OF TWO REINTRODUCED SPECIES: 

i iEAl F!! 'liiJTHATCHES AND EASTERN BLUEBIRDS DURING 
ESTABLISHMENT 

INTRODUCTION 

l':nlt c!• .o11 progrd!ll Cor two passerines, Brown-headed Nuthatches (Sitta 

1 n l~lt i' · ·, \Sialio siulis) \vas initiated in the Long Pine Key region in 

· : ;i Pii · .. Pl. Nuth:llches and bluebirds disappeared from Long Pine Key 

: 
1l.HJ: It:. :')50s. h:tluating success of reintroduction efforts is one ofthe 

:1sncc . 1: , ,mservation. lJndoubtedly, the primary goal of a reintroduction 

: 
1 .sh il ·1 1 1tstaining population in the release area. However, the term 

:nhi~ Y :: '' ithout a de lined temporal framework and without taking into 

· :wm: ~;, ::trios, including unexpected catastrophic events. Moreover, data 

::T su: t: : nility includes demographic and reproductive parameters and 

32 

,, i: ::rc :! ! · :It to collect and typically require several years worth of work and 

·, \<1 de TJ:1:11c accuratc estimates. Thus, it is not surprising that detailed 

wed 1;: : :1 ions arc rare and efforts to define criteria for success are lacking 

I ') 1); ~,. :·:t/in and r .cgcndre 2000). One suggested approach to evaluation is 

.:nd !1 T ' ·:m criteri:: to assess success of the reintroduction methods(Sarrazin 

:~:cs• t· '''110grapl:: cbta collected during a 4-year period when 

·'·; \\(' : ,, :1g place :tlld evaluates the success ofthe program based on short-

METHODS 

:1<1 dr t i : "\\11 as Long Pine Key in ENP is the release site for the 

: th:Itc II,' Fastern Bluebird translocations. The area contains 4,600 ha ofpine 

. ;cc:st 11. ,·: remnant of the Atlantic coastal ridge pine forest (Snyder et al. 
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1 'c:tiv ( n: ;;~:10\IS pine rorest are "transverse" or "finger" glades of Muhlenbergia 

·.: ;nal. :r,: .•.,)oct hammocks and cypress forest (for detailed description, see 

' 

:;:d L' .II )g_:;, Snvdcr eta!. 1990). 

: •)lilt . d .: gc old-grnwth forest, approximately 9,000 ha, located in Big 

''rt·sc c CNP) (f'or detailed description, see Chapter 4), and serves as a 

:1:.e : .ong Pine Key. This area contains a large population of nuthatches 

''<IS: ,· i' :mary donor source for the reintroduction program. Reproduction 

: 1:L:tv ·.·1: ''100-2001 on two plots (one removal and one control) that each 

>.:tc 1 'tTitories !lor details, see Chapter 4) and some adjacent territories. 

oc: :: . i1,1red in 1hc ::rea from 1998-2001. Three or4 removals of each 

Jl-hC'~l ·d 

' ~ -~ c 1\t! '111 i\: 

:1thatch inhabits the open pine forests of the southeast ranging from 

.:(last, as fm north as Delaware and south to Florida and the 

i f:~ ). 

.'1 SCH 

··;) th( 

I 

~-1 IC< 

\ I <)' 

h:·. 

11 

'I'•' 

I_'(: 

mall, greuarious species excavates its own nest cavity and 

· Hlps composed of a breeding pair and helpers, which are typically 

'HIS year 1 '\Jorris 1958). Nuthatches maintain year-round territories 

'ml the trunk and branches of pines and on pine seeds (Bent 1948, 

·r; t: en: j r; n Hreeding Bird Survey data show the Brown-headed Nuthatch 

·!Sauer ct ;1!. ~000). This decline is especially apparent in Florida, 

·d precipit(lusly since 1969 (Cox 1987, Stevenson and Anderson 

l;IJlalions !m declining nuthatch populations in Florida include: a 

<lnlraetion due to unfavorable climate) (Robertson and Kushlan 

~ )1 it· ~ ! 1 ~ 

1:1 \ ,_. ·c· .. 
(. )(' I . 

.. : .1~· 

"11 ~2 d II L l ~ ! I ity of nest sites due to habitat changes (Cox 1987), and the loss of 

, :\·:;1 ' :t. 11snn and ;\ndcrson 1994). In southern Florida, nuthatches are 

· .lppt ::l'( :mm the! Jlllg Pine Key region in Everglades National Park (ENP) 

r B. I 1\w.: "nn, pers. comm). shortly after extensive clear-cutting in that 
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·; I~ I' 

j :~ Sil 

;'hl 

h;·· 

11!' 

: l ~ ' ' 

· has been relatively well-studied, mainly because of its acceptance 

• 1 'I or. S 1 iII. few nesting studies have been performed at sites 

·~'\cavatinf-' cdvity-nester declined sharply in North America, 
I 
: ~ [ > " ,, 

.j l!Sl 11 

· ll''s. due to: h;1bitat loss, land management practices that removed 

·ccticidcs. ;md competition for nest sites with the exotic House 

<llld the Furopean Starling (Sturnus vulgaris) (Peakall 1970, Zeleny 

itd ~ n · '- results indicate bluebird populations have generally increased over 

IlK ! ''' h (Sauer ct al. 2000), a likely result ofthe strong public support for 

• ,I)/I/('.\ (_'/ 

···c., 111 nc :;magcmcnt practices, and organized nest box programs. 

-,! J, '(: :,J,tebird !'Ppulations have continued to decline strongly (Cox 1987, 

: 1!l · 1ctors <11l' similar to those for nuthatches and include habitat loss, 

.t >ll , ·' warmi11g climate (Robertson and Kushlan 1974, Cox 1987, 

: :, rs<' · ·! 1. Bluebirds require open habitats with an abundance of dead trees 

:.nl ·: :'t sites and f'oraging perches, and a sparse understory for optimal 

· · Pi1 ::c:·' · ki 1976, Pinkm:vski 1977). Increased frequency of fire has been 

h hi 1 h, cknsitics i Ahlgren and Ahlgren 1960, Pinkowski 1976) and is 

) 11 u; :tining suitilhlc habitat in southern Florida as fire deters succession 

· .• :i ( l(l' .\ ·. ) SURVIVAL 

:1, · I< .... ~ ., ,,wn-headcd Nuthatch and Eastern Bluebird breeding territories 

d !11 . · matic tr<msccts through areas where individuals were released, in 

,·1 <tccessihlc <treas of Long Pine Key. Because Brown-headed 

:·"I territml<~s. observations during the winter were helpful in 

~ lc !r· '"· fn Raccoon Point, systematic transects within plots were 

·"l t ()j ; ., identified. 

· .kd • ~~:' . :chcs exhibit breeding behavior earlier than Eastern Bluebirds, 

il 1· t i . ;; , <t part, to conduct nest searches independently for each species. 
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\\rrc initiated in mid-February when they typically begin 

lJ 7). Bluchird nest searches began in mid-March. 

~t st-build1!1g behaviors were noted, nest sites were checked 
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!. ; \' i: w. Upon inCJihation (clutch complete) a nest site was classified as 

·\pica II: checked every 3-5 days until nestlings fledged or the ' 
,,·) 

\\ ,"'l 

. it itch size was determined with a Tree Top Peeper™ System 

!,•git . 1 "· . Manteca. CA). A nest was successful if it fledged at least one 

:--:· ~ ) s ~~ ' I< 

l pro Lll t• ity was cliculated as the number of young fledged per territory. If 

::I)\\ '•i group in f'ollowing weeks to see ifthey renested. 

Lds l1 ·d to Long Pine Key were uniquely color banded. For a nuthatch 

1 to ! n:,· 'inc Key. its stirvival was calculated from the time it was first 

! r r Some bluebirds translocated late in the breeding season did not 

1 it<: i were observed regularly. The survival ofthose individuals was 

!i! n Jl 

!·1c1• 

!! 

' 

Cl• 

Ld I 

' /:' 

l! 

!: 

\' 

l .. 

breeding season. Ongoing efforts to color band adults and 

·never pPc:siblc in both study areas, and at several accessible nests 

: nnual > t :n i' orshi p (annual return rate) was calculated as the 

i: om tlw :ot;J! number of adults present the previous breeding 

:dcgori/cd tlw breeding season as the period between 15 February 

"'survivorship w;1s not calculated because of small sample sizes. 

<i/c :1· .it mated i'or nrown-headed Nuthatches and Eastern Bluebirds in 

:1,· c; ·<Ic:h breeding season. Adults that disappeared during the breeding 

. : : t: :: 1!ied and not dispersed. Unless it was known that a juvenile had 

· •re1 '( · 11 was cdpable of independence), we assumed that all juvenile 

'am w;Js C\:!luated using short- and long-term criteria of success. 
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·,·~;s was s1mply whether translocated individuals established 

r· .. i .~II. , II !v and th<lt in each successive year the reintroduced populations 

>'!l:J was 1:, clctcrmine ifreproduction and survival differed between 

~··c! pop11! i<'ns in the high quality reference site. 

~rintroclt!ccd <md control populations were made for years when 

·: t!;c 1:'11• ,l,l cd populations\\crehighenoughforvalidtests. For 

• 0.·• h nc ·· ~~roductiYr' parameters were compared between populations in 

'· ( 

Cl' j'()f'< 

II! \'· hi i 

()I: .:ttl 

'\\', 111/l 
\1 ''d I 

. <IS. u: 

lC>i ]-) :·~ ~~ 

hi·· li '\I 

)
1

• i~!11ong y•,':1rs by population. Eastern Bluebird reproduction was 

:II 

!),• 

'11 
''! 

d 

'Ct 

' ll 

only in ~00 1. Most nuthatch nesting attempts were detected 

:,:1ds \Vl'l'l' usually detected during the incubation stage. 

::1ikd carh and escaped observation, however, we believe these 

\'nee suggests those incidents occurred more often in one 

·'hi-square analysis, instead of Mayfield estimates to compare the 

hv nuthatches and bluebirds between the reintroduced and control 

(: tiS to m21ke comparisons on a territorial basis, which is more 

c·r:• I '!Pi · 1:: · 'II dynamw::. 0\·crall productivity was compared using a 

l. ,;mual S!l!Yi\ nrship was calculated for the entire reintroduction 

• , both th, tl'intruduced and control populations. Statistical tests to 

RESULTS 

· \·, 'Wn-hc:Jdcd Nuthatch territories in Long Pine Key were found in 

se\ ·1 111, rl' 1lier they \\Crc translocated. Five banded individuals and an 

· · \Vt_., · in( ('' · n two territories. The unhanded nuthatch was assumed to be an 

, ~1ti: ' . h<i n ,.,l one success Cui breeding event occurred in 1998. In each year of 

IO!i ~) ~ <) ~ 

.. lpi: ·' ~ C!; ~ 

.1' 

,,,, 

,_:number of territories increased and successful breeding occurred; 

.1. :·cased :n fi !'teen territories (Table 1 ). In 2000, the first breeding 
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i ol· >i 
1sr· 'II · l'<mslocl!cd birds bred successfully. In general, nesting success 

en '· )<) l\ )(' i as 111l: number of territories increased (Table 1). Overall, 16 of 

:on .. l('' il (cl'ssfull:. mean incubationdate(firstattempts)was20March±4 

. :II ;; . ! l j( ' \1 :1s 2.:n · 0. N young/territory (Table 1 ). Two territories, one in 

! 11 21 ( ! 

per ' ')' 

·fi(l! 'n 

~:n " :()_ 
"-

)20/( cl! 

2). \ '(' 1 

hu ic! 

,cy lir: 

·' rc: l :lC· 

.Ul ) I'' \.: 

,) 

(" hi• '>, 

a\ 

lg l 

ten l \]'\ 

'l1S I ( ~ ,,IL't' 

1pul 1: \) li 

. Olll ( :()() 

20(1 it 

he i 
,, 

1t:, l'C! a helper Overall adult survival was 63% and was similar 

he end olthc 2001 breeding season the population size was 

;;r\cnilcc: l\1pulation size increased substantially during the 

: : llport ir1:1 o I the adult population composed of resident vs. 

'(\ 

ll{ 

! 

i1 

(: 

'1 

"ll,' 

'!]; 

'rl( 

: ·d subst :ntJ;lll::- (Figure 1, 2). 

· "oftlw reintroduction program, translocated nuthatches 

.! ;uccesshiily and populations size increased in each successive 

vl:d the <lllnual short-term criteria of success. 

:~rmvn-lwnclcd Nuthatches nesting success in Long Pine Key (13 of 

li: iCr frPm th<lt in Raccoon Point (22 of 43, 55%, chi-square= 0.24, 

·<i'lctivit: (fledglings/territory) was higher in Long Pine Key than 

':n signi i!can11y (Table 3). Nineteen of 30 (63%) adults that bred 

· !':1!!m\ i1H~ breeding season, while in Raccoon Point 20 of 41(49%) 

,. i'ollo\\ing breeding season (Table 3). 

:ir suc<~'sslull: nested in a natural cavity after successfully 

i they pr·•cilll'Cd 3 juveniles, however, none ofthe birds returned 

· ::1llowi yc:u· (the breeding female was found in Raccoon Point 

:, :). In l (j()l)_ two bluebird pairs bred and produced six juveniles. 

•)()_ but nunc of the juveniles, remained in the area to breed in 2000. 

Iced dramatically to 16 territories as 18 unhanded birds, assumed to 

:·d the brLTding population. With the large number ofunbanded 

·, :hat sc\ nal ncsti ng territories were not found in 2000. This is 

; ;1dults !r;lllslocatcd in 2000, were not found until2001. In 2001, 
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lCS 11 i r •1IIspri,!: <>I. tr;mslocated birds bred successfully. 

I br• ,, 

·cs 11 

'ld Lit 

fll! 

: l' (: 

it· 

--...:, 

:j( 

,. 

1 .1rics :tr• presented in Table 4; over the four year period 17 of23 

c.; i'ully. nw<tn incubation date (first attempts) was 18 April± 3 days 

' ·;o (± 0.:" 1) )Oung/territory. Overall adult survival from 1998 to 

·. (I ·hie · · rmlation size increased substantially during the reintroduction 

he l' t o 1 ·I• \(\ i breeding season the adult population size was estimated at 32 

• h )i . '" c 1 <located. and J<) juveniles (Figure 3, 4). 

' ( i ()/. ~n ( 

ritr1: 

() th: I( .·-

stert S! I 

:irk : :·o' 

pn cl· 

not ( '. ': k: 

i 

1! 

,, 
i:: 

t· 

1 L: 

•• r of'th1 1cin1roduction program, translocated bluebirds 

.. l ucces:;!qJJ: and populations size increased in each successive 

he illlllil;ti :.hllrl-term criteria of success. 

.; 2001. JtL'Sting success in Long Pine Key (11 of 16 territories, 

i:1 Racco1111 Point (16 of24, 67%, chi-square= 0.019, df= 1, P = 

ldgling:;·icrritory) was higher in Long Pine Key than Raccoon 

i, :mtly!! :1hlc G). Between 1998-2003, 53% of adults in Long 

• ned i ,. ' :, ; brecr 1;n:'. :;c;tson, while in Raccoon Point 9 of23 (39%) adults 

DISCUSSION 

gnt i" :n• \ ·; · 1orth 11n1 in~ in a translocation program is the first year that a 

<.'S (' I' ! I 

:re :-- ·1: · ,. 

-.;ucl 

I 'Cedin!-' :;ca:-;on to breed again, and the first time that individuals 

.q,~ (o::.<pring of' translocated birds) go on to breed successfully. 

I liSe 1 h,·\ sug_ucst that habitat in the area is suitable and that 

11:.:! and '"1thrcnling depressions may not be a concern. These 

. c~d II l' C .!l .· \ !(Jr llLJd1<t1chcs than bluebirds. 

l1 (] :·.•:;]jl 

:ss ! ' (I 

pro• r:q1, 

:thli l(! 

:rs. 11 

It·· 

)! 

,, 

n11 progr;1;11 it is necessary to have simple short-term criteria to 

., 'ittlc in!(,rm:tlion about population viability is available. The 

1:i:1tchcs :md bluebirds met its annual short term-criteria: (1) that 

' .md bnTd sliccessfully, and (2) populations size increased in 

'' mcclin!~· thnsc criteria during the first two years oftranslocations 
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' kd ir:·. ·- r:ti:.c· lo increase the number oftranslocations in 

;rs : , 1 '' cst<d: ::,!1 \ i<1hlc populations more quickly. 

J (lS( ( l 1: :he rcintrodtJction program, populations of nuthatches and 

:ncn, L'l: 11 ·.l: lo begi11 to n·aluate long-term criteria for success ofthe 

:rodu,·, '', Ill' ,llrvival p;1t1erns indicate that long-term criteria were met. Nesting 

en1! ·n :c I' did nn: d i ITer between the reintroduced and control populations. 

:en,' p;. 

::ui<t' ll. 

:, sp·. 

sun ')1':: 

orol ::•>h 

:>in!: ::: () \ 

ds ,, 
sc:1 

i)(IJ'J i 
,. 

:LioJ r· 1, 

pro:·! i Jl I 

be " ; l !,_' l 

mul )J'I 

hcs. l)j: 

' ar 

IS S\ 11 i' 
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- oi d 

1 

! 

' ~ ~. ' 

,, 

(; 

~~ 

,! 
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procltwlJ\ ity were higher in the reintroduced population than in 

i1::on. cs111ll<Jtes of annual adult survival were approximately 15% 

r ·:ntrodlicc:d population than the control population. It needs to be 

11 i,:] used in these analyses are somewhat weak without statistical 

L' ~: 1 genn:li trends of each population. One problem is that if 

plob :n Raccoon Point they are not likely to be located, 

!line 1· .. '.till'\ arc relocated because most of the area is 

that::·. ::Ill !ilk sizes grow more robust estimator models and 

1:' ics h:l\ c i1Jcrcascd dramatically (100-400%) in each year ofthe 

i ;rcls in p:1rticulm have shown dramatic increases in the last year. 

.L·.! to C(lloni/l' a new area than nuthatches for several reasons. 

1 ~ 1J umln 12oncl conditions can nest up to three times per year, 

\ l1tcmr~t :1 second brood. Equally important is that bluebirds can 

:y bcc:!::cc c,l· their flying ability, whereas nuthatches have been 

, :nost cbpcr:;0l is to adjacent territories (Norris 1958). 

T:ograpl:ics (lr hoth species indicate that the habitat in Long Pine 

11 1s capahk ()r supporting populations of each species. The forest 

:!ld is 'ic•\\ II recovering from logging in the early 1940's. The 

,_. rcgil'i( th 11 mimics the natural patterns offire frequency and 

>~tor' 'i~dr:1ctcristics to more natural conditions. Moreover, fires 

.:gcd r; r,·s: :;1 ructure with various snag and tree age-classes that 

· ·rests. : ho\\ n-hcaded Nuthatches and Eastern Bluebirds in 
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· l gnl\'.! h li~:csts than in other habitats. 

'..: 'i"i'.!THESIS 

:;sc in ci/(' (),.each population and the increasing proportion of 

i iuals th:11 m<~kc up the population, additional translocations have 

1 lions 1>:11r rc;1ched a size where they appear to be sustainable, 

1 •lt<ll or: :li:J:;Irophic events. We recommend that continued 

"opui:H:z1n continue for at least two years along with the high 

· ::lualc! !>t' poptllation demographics of the reintroduced 

.t ilS. 
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1 : :ary o! lhown-headed Nuthatches in Long Pine Key, ENP 

I 
Nests! lvfean Territories Productivity Overall 

I 11 incuha1ion date successful (young/nest) productivity I 

I 

'r--
I. 
II.. -- ··~-

i 
l i 

i ! l 

,] 

4 ?; March (± 2) 3 (100%) 2.50 (± 0.87) 3.67 (± 0.87) 

10 10 March (± 5) 6 (75%) 2.20 (± 0.61) 2.75 (± 0.62) 

1 ,_j 1 !Vlareh (± 6) 7 (54%) 1.64 (± 0.54) 1. 77 (± 0.57) 

2X 20 March (± 4) 16 (66%) 1. 96 (± 0.36) 2.33 (± 0.39) --->- .. 

'~" adt;i l~r,)wn-hcaded Nuthatches in Long Pine Key, ENP. 

.:J.,catcd JJJ 

( i iowin.~' 

\'Car 

/\ nnual recapture 

·-----------------------
60% 

57% 

12 66% 
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19 63% 
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:I :ion si/'' in l.ong Pine Key, ENP between 1998-2001. 

' 
(, ' 

,__J 
I I 
__ _] 

I ()'l' l 

() 

~ 
----1 

(j()C) 

i' 

6 

2000 

22 

17 

2000 

16 

2001 

32 

2001 

23 

Eal Adults 

0 Juveniles 

1tcd \ ~ resident adult Brown-headed Nuthatches in Long Pine 
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~:ctio:: !::: !)nmn-headed Nuthatches in Long Pine Key and 
ars p( ·(dec!) and the comparison of annual survival for 
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21 

. (62%) 

·(±0.!') 

(,_)(>;) 

) or ~~(l) 

Raccoon Point 

38 

21 (55%)Q.62a 

1.74 c± o.20)4ob 

49% 
(20 of 41) 

p 
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rr. nary 1; )r I ;:rstcrn Bluebirds in Long Pine Key, ENP between 

:2 I \ 1•ri! ( ~=- ) ) 

Territories 
successful 

2 

Productivity 
(young/nest) 

3.00 

Overall 
productivity 

3.00 

3 (75%) 2.29 (± 0.84) 4.00 (± 1.87) 

II (69%) 1.41 (± 0.30) 2.38 (± 0.57) 
- --·~·· .. -- ··------.-------.-------...,.-------

' !J?L\pri!(_:i::l) 17(74%) 1.68(±0.28) 2.70(±0.51) 
- !.--·· ····-··-----L.------1..-----.....L.------

: :tdr: i ::~inn Bluebirds in Long Pine Key, ENP. 

·r \(_·atcd !I' 

: :owint.: 

. l~(lr 

() 

7 

10 

;\nnual recapture 

0 

60% 

58% 

53% 
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~' () ()() 2001 

Fi~· ,. · i<ltioll ::i/L' in l Jmg Pine Key, ENP between 1998 -2001. 
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kd "-, tc: idc!lt adult Eastern Bluebirds in Long Pine Key, ENP 



l<1' 1<1r: \ 1' 1 :ction I \r !·;1:-;~crn Bluebirds in Long Pine Key and Raccoon 
Po: r tnd :1 1 n of ;::~;mil sun ivai for Eastern Bluebirds between 1998-2001. 

1 i 

()· ; ti· 

St· \ 
(] 0 of 1 ()) 

Raccoon Point 

24 

16(67%)o.s9a 

1.83 C± o.25)4ob 

39% 
(9of23) 

p 
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Hr\PTER FOUR 
1\ 1 

·. l:'\'C : H7 ,) <J• :R PO!'ULATION OF BROWN-HEADED NUTHATCHES 

tb 

Po: 

) fi 

Fir 

est 

ter:"' 

Sill' 

Ou 

for 

P<·' 

anr 

bir 

1 C)' 

111\· 

COl .I 

inr 1 

f ;,:BH~ns IN BrG CYPRESS NATIONAL PRESERVE 

!'J 1'1\0DUCTION 

· 'Sl.T-'' · ;~r ·,JrL located in southwest Florida, contains an 

' :•: o l k t h :·n, k Lmd and transitional (between rockland and 

I o; 1 l' .:st <Jill: :~•. • l c:.:tcnsive area of old-growth pinelands is Raccoon 

1 i:md:: :nll.':::pcrscd in low-elevation cypress (Taxodium distichum 

1 . the !:;r•c;t populations ofnuthatches and bluebirds in southern 

.. , 
I• ,. 1 'hillir '\ :md h;~bitat associations have been studied (Slater 

()() 11 ') :I dcrN t \ nr hot h nuthatches and bluebirds in Raccoon Point was 

·'· '·. ·: :oric · 1
•:1. \'.iliCh translates to approximately 500 breeding 

· :n : u 1: (Slah·: 1 r;qn The overall population estimate may be higher 

::HI ~ ; , · ~ 1 i' : wh I<' h <~rc cPoperative, helpers are not taken into consideration. 

.ch , .. 

lJl( 

i (-,, ,,, 

'11 ' II 

l~ t t ];J. 

:etc ' Ill· 

:tiC n ; 

" (' I ; () 

'· 

t: ·tchcs :md bluebirds can be found in the remaining 33,000 ha of 

!· )1:· <lt :i loi\Cr density, and movement in and out of Raccoon 

( 

w !:liT'' <~r,::l !)f. intact pinelands, previous studies on nuthatches 

. 1. R:w <H~Il Pnint was the most logical choice as a source of 

:,i r.: .• ~ :::c::.m study in Everglades National Park (ENP). 

::: \() ~~· ''~ :.11 :wthatch and bluebird populations between 

,I!:;!;:;,:<:: c·l!cct on either population. Specific objectives 

. m q u w k i v territories are reoccupied after removals; 2) to 

. contr1 .J plot \\here birds were not removed with a plot where 

lvJITHODS 

-------------------------·-----------------····~·-·-
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~~ pi Ill' ( cllioti var. densa)/cypress mosaic that escaped the 

60s !h::: h·ic!l most of the preserve. Pine forest is distributed as 

1 1· c\ !l' :s d, lltlcs. cypress strands, cypress savannas, and, to a 

Ls. ! ::. ~~~' .: is located on the northwest edge ofthe rockland 

ils o! J:~"c"i(llll' outcroppings are found alongside thin, sandy 

·: , ,·!1. !h· :n··:t llnods regularly during the wet season due to its 

'l )) ,\: ''; l·. piL':tJ f'or regularly-burned hydric-pinelandS, the 

::J :< Is an: \:rl 1 dncloped, while the shrub layer contains a sparse to 

'(( 

itl and .. ' J:w!' of hardwoods. Raccoon Point supports a large 

,1 lic·s ,:, s:1uthcrnmost extent of the current Brown-headed 

L' r::: · ,. • :!lli<~lchcs and bluebirds are abundant in Raccoon 

l<;w: -n ',,::11 is along 11-mile road, which was constructed for 

c l'!Jts iT 1c:. l<:wcoon Point were conducted through an extensive 

'l.cn:: 

dt1cmr,1crl1o monitor multiple removal and control plots (up to 

:rrit('l' ·:-: "' !~mwn-headed Nuthatches and Eastern Bluebirds. 

!!l~ll:' k:, h:cz11ne exceedingly difficult because oflogistics, 

,( Ill :2i)f::! 

s \\c:< ·h;::lg,·d to one large removal and control plot to make 

'''o Pi' :s ·.ere separated by a distance of2.5 km to minimize 

ll co111: ::::·rl 10-15 territories. The removal plot is bisected by 

;c -,,cs! ''''P!'··:<inlately 1 km; the southern edge is marked by 

·: 11-'-'' •· c::: '·• <1;:proximatcly 200m north of Pad 4. The control 

f' and • 1;::·•,cr :21, and extends west approximately 300m and to 

;c~mn• ;li:-.. ~r·l·<tch species were performed. In most cases, the 
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c ,·It'd :1 1 :,., : =·:::. km hom the removal or control plot to eliminate 

· u. t·., ;,J : ·hird pairs were taken adjacent to the removal plot in 

·:;:,ol: :r:;d "Ill' <l1 the end ofthe breeding season. These areas 

< !f/•Jll :II r · ntllhatch translocations, territories in the removal 

1:1\ :mal olosn<. :11 1ons. Because bluebirds have not fully established 

,, •!s. ll'IT'tm: delineation before removals was not possible. 

I ,·hinb <l:c c~'hihiting breeding behavior, I assumed the removal 

<' :1 l'' l'tll i d hrecding territory. Reoccupation was dependent on 

::,:or'- ·' :11 J:clnclcd the removal location. Nuthatches and 

' .: :hk. \!:: !ill' removal of birds from a territory, the vacant 

-1 \\ · ·1 .,, , •hserve how quickly territories were reoccupied. 

·:lin(t:, \·et:sut,' l )tiring the breeding season, we tried to locate all 

; fit' conir,,J t!Hl removal plots. Once excavation and nest-building 

c ''l:r(' ' i('( i~cd regularly until egg-laying began. Upon 

1 '<"'t :;iii \' · · ('i:tssificd as a nesting attempt. Nests were typically 

1 r!i111 · 1:_~,. or the nest failed. A nest was successful if it 

c·: ., 1· • rwc:·;1i nn1dtwtivity was calculated as the number ofyoung 

(; 

;· 

:i!c·cL .,,,. l·'!cmcd the group in following weeks to see ifthey 

1:· :;t:ccc:;: a11d overall productivity were performed with pooled 

': n~: ~' '', ·,·~:; "' d~ compared between removal and control plots 

; t ::·od:: ·• i \ :! \ '.\ :ts compared between removal and control plots 

'' :ts csti mated for both plots pooled together 

iZl SlJLTS 
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i ~rem:: ·~:<!eel Nuthatches were removed from 20 territories in 

'1 ' 1) t<.r:: !• <'S were from plots that were monitored after removal; 

'1 :lwn::,,n·d pl•11s. Ten of 15 (67%) territories were reoccupied 

''1 111 \\' :cic :iJ,·\ \\cre removed, however, all reoccupied 

! J /\I' •· · n1 r1'S that were not occupied by the end ofthe 

';J d \\ nc occupied by the start of the following 

1 1:cs h- ~~ ',\ n-headed Nuthatches between 1998-2001 are 

' ,-i::on:: i1:·1v ·en "''moval and control plots the only variable that 

,::· si;:c I ! 1hk ; l. ()vera II annual survival (1998-2001) of 

1: '(! o! ! 1 r Jil•:" l(l able 4). 

\dull T;: :T nlucbirds and 13 nestling were removed from 18 

!- :1111\:11 r·n .n : , territories were from plots that were monitored 

1· : 1cs \\ c1 :: 111 i <'11 monitored plots. Two of the 13 territories had 

' :,rccc!in:· lc:<'ll ;md were not monitored after removals. Of the 

'l1L: ('
1 \;::;reoccupied. All reoccupied territories attempted 

', l 
i:,l(t 11:<>\l~d with nestlings in early-April (Table 5). 

·, 1; 1 c~, ,1\:n Hluebirds between 1998-2001 are presented in 

tc::c ·I h1:d:' had significantly higher nesting success on the 

~~ : ! :1-:: 1\lucbird territories on the removal plot produced 

iuchi ll:r• •ior1cs on the control plot however, this comparison 

1: :· ( 1 Jhlc 7: I :;ll'm f3luebird territories on the removal plot nested 

:I'll ·,. 
'" li :::. 01: 1: ·,·:mol plot (Table 7). Overall annual survival 

'I'!::\\;:; : ol"~; (J9%)(Table 8). 
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HrO\vn-headed Nuthatches were removed had a new 

1w c:11 · ,1! w nrcccling season. The territories not reoccupied 

~;·cu .I' '"·' 1() the breeding season. Those territories may be 

''':<! 1'1' <'11lr.d riispcrsers (floaters or helpers) have already made 

1: 'sed i(' :ry :llld locate a mate and attempt breeding. Even though 

c'nh · !rc ,, :Titorics removed earlier in the season ended up 

! ' :i:c)r;z.·.·. ,-Jr..,n tP or during the breeding season may have more 

;::s1 c· ::1!,:: .n 11:1ir bonds, find a suitable nesting snag, excavate 

':.· 1: ' ·· :·c·<ling season. Also, birds that reoccupy territories 

11! !;,·ulty initiating breeding because they lack 

·,·up:1··: :;., :h:· end ofthe breeding season were always 

'h: IL'\ i>:r1·ding season. Individuals that establish themselves 

I help,·: ,,1 'll\<'nilcs dispersing from nearby territories. 

n !I<"·· ti·: · · ttccess and productivity between nuthatches on the 

:! 1\llil ·· ,:si ing that removals did not affect those 

1 •• ;,:lu · <1l , :o:_ however, there was no incidence of cooperative 

:t ::·:,·s \\ ,,. ::,nr:itored. The removal ofnuthatch territories appears 

di: r :: :t c·s f(lr :i;lls,· hcipcrs or juveniles that otherwise would be forced to 

··: 

'( 

r r: ':: l: c;cvcra I territories didn't breed. This may simply be 

,, ~l·: c>::~ IT'' .:11 l't'ulcl be that as territories have been removed 

· .w r1: ·• :1:;· krritories are more likely to be younger birds 

';:: iP:l: :;:i .. ·:1:1j\ ;lis had any effect on the Raccoon Point 

1• dpr·r '<~ci ')fl() territories. On a local scale it appears that 

t :'lng :'r' 11p ;/c however, this did not affect nesting success or 

'
1

'
1
'' h ;u·l~trcls reoccupied every location where removals 

!'in::'' p: ;·tli:Jiinn of bluebirds in Raccoon Point exists. Even in 
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:diaccnt territory (EP) territory was reoccupied two 

1 
:\: ,·: ' :: ;::,· territory reoccupied late in the breeding season, 

:\lucbirds may be better at reoccupying and 

s 'i1:111 111:! ::tki w·: f(lr several reasons. Bluebirds don't maintain 

h hi:- i:<'- 1 '<;1 i:!tL· time in establishing pair-bonds. In fact, many 

f, · i;Ii: :1•: :li 1 'H·ir first attempt. Also, bluebirds do not need to 

( ,. :~ 1:.· . ., ,,,,·n,T that bluebird removals have affected the 

•I ;)l<i ''.T' s1:'.ni licantly more successful than those on the 

l<<,t :lil<' :.:nJr· Jkdgling per territory. They also initiated nesting 

,r '; 'lll 1! . 'J'11n! plot. One explanation may be prescribed 

:1: \\ 1
' ": ·: lwtwecn January-March 2000. Prescribed burning 

I i I(' :\. hut there is no I iterature that suggests they have 

:c·nces in habitat quality may explain reproductive 

: .:11<:' :1: : i inL The control plot has a slightly lower elevation 

d :' ''l'l · r;;:;s: understory and a larger cypress component. 

ling season approaches, forcing bluebirds that have 

::tn ;::: ' :;:·: h;tps be less successful. More analyses looking at 

(r rl \\iii; :;:•s: ']il :mel reproduction need to be examined to address 

:: ·:w :, \\ ' !<' ::ccnon Point. However, sample sizes are low and 

only i -;::~;t; IJ;:·d ·. :l(·:·i made to band individuals. Moreover, bluebirds 

may I , ! ~ i !l-.-h ·;. 1c · t ~ ·,rics betvveen years. If so, birds banded on a plot 

may 1 · ~ : t ·.'' 1hugh they are alive and just offthe plot. I 

antic! ., ,,, '· " : :•··1r<: appropriate estimator models can be used. 

I !IES!S 

• 1 ••• , • ; , ' :: ()r Brown-headed Nuthatch and Eastern 

Blucl '"''' ,.,,, ,, i"':'<~ct on the Raccoon Point populations. There 
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<k• . • . ·. ,, , i 1-hcaded Nuthatch territories expressed as a 

, :. 1.h ,~;i " ·!!cct on reproduction. At this time translocations 

. 11'"'' 1'1 '"!' ''ill continue on the removal and control plots to 

1. , ',~,, , ' • :uccd population in Everglades National Park. 
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'i !<~'c~ !i · f >\\ n· headed Nuthatch territories in the removal plots 

;n same cavity as pair removed. New pair removed. 

ji ::r'''l at end of breeding season; occupied in 2001. 

p::: ':::·1::1:!. but didn't nest. 

p;~,: . , '" , .• ', hc~·n ti·om adjacent territory; began nest-building, but 

:::11:1h "'··::!'· ·.:'>L'd area at end of breeding season. 



c 
('' 

X 

:::.J 

(" 

T 

·-

' r. 

-:; 

ol 

~ 

< 
,,~I 

·r 

--T 

.) 

~ 

(' I 
1r~ 

co 
I'--
-c 

£ 

-
I'--
·~ 

01 
,r, 

-
..::; 
I'--

01 

"' 'n 
c: 

v: 
...:_.1 

-· -u 
:::; 

co 

c. 
2 

:..> 
,::; 



Tabk 
Point 

Brcc, 

Terri 

l\IICill 

l\llc;t: 

No.' 

Over 

a l\lla: 

b Chi 

Table 
Point 

'{ 

I' 

I {) 

''i' 

~ \ ' 

58 

1 ::1 ,,,, , .1r: ,,,·:ns for Brown-headedNuthatchesinRaccoon 
I i 'il 

" ·n, il ; ~I o t Control plot p 

17 

2 

(\( 1)' !)) 2.35 (0.12) o.o1a 

\ 

·' . ,, ! -~ ) 17l\llarch(4) 0.92a 

' I 0 (59%) 0.76b 

!() !';) 1.65 (0.39) 0.9oa 

- l! c<'i< !·· .. :,_ .. :adult Brown-headed Nuthatches in Raccoon 
(.1, I 

!Wal recapture 

60% 

50% 
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· rd removals on the removal plots and the date 

1crl llld bred. 

( <~!HI bred. 

'l:l:iry or three territories. 

,;nd hrecl. 

<<I SOn; not monitored. 

: .:nd bred. 

'·''' ,t!ld bred. 

' ,; 
1·111 did not breed. 

.• ,.,·ding season . 

I'JI\'(; :llld 2nd pair removed on 3/26. 

'!pi\'~; illld bred. 

l);'d <illcl bred. 
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:" l'nr Brown-headed Nuthatches in Raccoon 

,.============ 

>: ( · h i,·,! adul1 Eastern BluebirdsinRaccoonPoint,BCNP 

'· , · Jlllal recapture 
I <1\\• II I> 
' ' ',,' 
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2L 44% 

(h 39% 
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