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INTRODUCTION 

The Cerulean Warbler ( D e t ~ d t - o ~ c ~ ~  c , c ~ l - r r / e i j )  is a Neotropic-Nearctic m i ~ r a -  
tory passerine that breeds in eastern Sorth America and winters in northwest- 
ern South America (Dunn and Garrett 1997, Hamel 2000a, 2000b). The north- 
em two-thirds of Alaba~na historically represented the southernmost extension 
of the Cerulean Warbler's breeding range, where they were recorded in 1 887 
(Holt 192 1)  and later described as moderately common in the 1920s ( t l o~ : e l l  
1928). In the mid-1970s. I~nhof  (1 976) stated that they were most numerous 
toward the western half of the state and a locally common summer I-esident 
south to the "Fall Line", the boundary separating the Appalachian foothills and 
Coastal Plain. Today. Cerulean Warblers are rarely encountered in Alabama 
during the breeding season and, as a result, their current status and distribution 
are pool-ly understood. Furthermore, the Cerulean Warbler is repol-tedly expe- 
riencing the most precipitous population decline of any warbler species in the 
United States (Hamel 2000b). In 2002, i t  was designated as a Priority I species 
(Highest Conservation Concern) in Alabama based on its population trends, 
low relative abundance, patchy distribution, dependence on mature, contiguous 
forests and continual threats of  habitat disturbance and destruction (Soehren 
2004a). 

The Cerulean Waraler belongs to the subfamily Parulinae, wh~ch  consists 
of 16 genera with 53 species breeding in North America (Sibiey 2000). Males 
are sky blue and streaked above, with two wing bars, and a dark band across a 
white breast; females and juveniles are blue-green above and yellowish below 
with two wing bars and a broad supel-cilium (Hamel 2000a, 2000b). The 
species is a short-tailed insectivol-c measuring 11.5 cm long and u,t>ighing 
approsi~nateiy 8- I0 g, ;)lid is classified ah :in upper canopy specialist or n~at l~re  
decid~rous forests (Dunn and Garr-ctt 1907, Hamel 20003, 2000b). (.'el-ulean 
Wal-bleri are a 11-ails-(; ~ i l '  niigrnnt combined ;l\,cragc spl-ins : jnd  tall 
migi-at~ons total 1,200 1111lcs ( 1,030 h n i )  ~ L . I . O S \  illc ( i i~ l l .o l  Mexico cnch yc;jr 
( CIa11ic.l 20C)Ob. Sochl-c.11 2003). 
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fbrcsts and 111cslc L I ~ I L ~ I I ~  fore~ts \Y ~ t h  large-d~dmeter Iiardlr oods, cotnples 
canopy structures, and sparst. underbtory The s l ~ e  of' f ~ r i t j t  tracts used varies 

from >S.OOO ha In the M~sslsslpp~ AIIu\ ~ a l  Vdllt.) to 10 ha In 011tar-10, \vlth ele- 
vatlonb tanglng from \'30 nl lo > 1000 m (Hamel ZOOUa. 200Ob) Nests are typ- 
~cally constructed on a horizontal l ~ m b  at an a\erage helght of 11.5 m above 
the ground in the mld to upper tiers of the canopy and concealed from above 
by the vegrtat~on of an adjacent branch (Hamel ZOOOa, 2000b). Clutch size 
ranges from three to tive eggs that are creamy uhite and blotched around the 
large end w~th  bay, chestnut, or auburn (Bent 1953, h s c o m  1979, Hamel 
2000b). Typically only one brood IS  raised per season, but palrs frequently re- 
nest after a failed attempt (Ol~amyk and Robertson 1996, Hamel 2000a. 
2000b). 

At present, the Cerulean Warbler's breeding range encompasses 32 U .S 
states and two Canadian provinces with highest concentrat~ons in the Ohio 
Hills and northern Cumberland Plateau (Hainel 2000a, 2000b. Rosenberg et al. 
2000, N~cholson 2003). Thls species was recognized as one of the most abun- 
dant warblers in the Ohlo and Mississippi Aliuvlal Valleys at the turn of the 
20th century, but is currently classified as "vulnerable" In both Canadian 
provinces. "endangered" In one U.S. state, LLthreatened" In two, and a "species 
of concern" In 13 others (Hamel 2000a, 2000b, Rosenberg et al. 2000). 

Conservat~on~sts have w~tnessed a sharp decline in the number o i  
Neotropica l mlgrants over recent decades, and many of these species have 
become the focus of research and conservat~on inltlatives (Terborgh 1989, 
Flnch 1991. Robblns et al. 1992). Decl~nes have been attributed to loss and 
fragmentation of breeding, migratory, and wlnterlng habitats, nest parasitism 
by the Brown-headed Cowb~rd (Moloih~-u.7 urer), and loss of imponant tree 
species through the ~ntroduction of exo t~c  dlseases (Terborgh 1989, F~nch 
1991, Robb~ns et al. 1992, V~llard and Maurer 1996, Hamel 2000b) 
Examination of Breeding B~rd Survey (BBS) data from 1966 to ZOO1 revealed 
in annual 4% decl~ne in the Cerulean Warbler populatron (Sauer et al. 2002), 
ind geostat~stical analysls of its ent~re Nonh Amer~can range from 1967 to 
1989 ~ndlcated the greatest decl~ne was occurnns In areas w~th the h~ghrst 
~reedlng potentla1 (Vlllard and Maurer 19%. Hamel 7000b) 

Recent dlscover~tlc o f  three Cerulean Warbler populations in Alabama, onc 
11 Hankheatl Nat~onal f-orest ( R N F )  and ti10 in Iackbon ('ounty (F~gures I and 
'. I c\pc'ct I \  cly). \ u ~ ~ c < I  t l i a ~  s u ~ ~ a b l c  habl t'11 111ay $1111 he ;~\,dtlablc In no!-thr~ n 
\lc~h,~nl,i lo \ul'pol I \mall hrc.c*dlng ~ ~ o p t i l ~ i ~ ~ t r r i ~  Nonc~hclc\\. currcnl I I ~ C I J I L I I  c 
n ~ > C L I C <  111 A l , ~ h ~ i i l ~ ~ !  I \  111111tc~l ( f < o ~ i ~ l ~ ~ ~ ~ g  c~ 2 0 0 0 .  Socl11c11 2OOX 

20043. 2OOJb. 2 0 0 4 ~ ) .  and 3s :i rcsillt, inrensl\ c I - c ~ c ~ I - c ~ ~  011 1) ( ill I / / ( J L I  113s - 
hegun i n  tlils porllon of its range. Thls report sum~n.ir~lrs ille r t x a ~ c i l  cf!brts 
lnvol\ 1ng these  population^ Irom 1999 to 2003 b) thc Al'lbama i1cp;irtrnent 0 1  
(''onservatlon and Natural Resources ( A D ( ' N K ) ,  USUA I-orcsl Serv~cc 
(USFS), and Alahaina 4 & M  University (AAMII) .  

STUDY AREAS AND METHODS 

A challenge cost-share agreement between the liSFS and ADCNR's State 
Lands Division's Katural Heritage Section was established in 1999 to assist in 
conducting breeding bird point count surveys i l l  BNF (Fif. I ) with an emplla- 
sis on locating Cerulean Warblers. Point counts at 16 existing stations in 
mature (80+ year), seral, mesic hardwood and hardurood-plnc habitats were 
perfomled in late May 1999 to 2004 (Sorhren 2001~).  In 2004. potential 

breeding habitat along the floodplains of and surrounding the Sipsey 
Wilderness Area in northern BNF was identified and surveyed using U.S. 
(ieological Survey (USGS) quadrangular topographic and 1ISFS Geographic 
Information System (GIs)  maps. All searches and point counts urere conduct- 
ed by foot, with the exception of a vehicle target sur\;ey of bridpe crossings in  
2004. Periodically, the recorded playback of' a Cerulean Warbler song was 
used to elicit responses tion1 males (Soehl-en 2004~) .  

In 2002, researchers from AAMU and USFS located a breeding population 
alorlg Larkin Fork (Fig. 2)  near the Tennessee state line whllr perfortning an 
unrelated avian study in Jackson County, AL.  SUI-veys were restricted to obssr- 
varions from A L  State High\+!ay 65, which runs parallel with Larkin Fork. 
because of the proximity of the warbler territories to private properr). 
Subsequent investigations in 2003 were limited because o l a  lack of pel-sonnel: 
how-ever. weekly roadside surveys resumed in 2004. 

The third breeding population of Cerulean Warblers was discovered in  
2004 along Hurricane Creek in the newly acquired 5.060 ha Forevel- Wlld 
Walls of .lericho tract (Fig. 2 ) ,  situated appl-oxi~nately seven miles east oi 
Idarkin Fork and adjacent to Skyline Wildliir blanagemmt Arc3 (W'MA). This 
site was sui-\;eyed weekly by foot from mid May  to early duly  1001 using 
\JS(;S cluadl-angular topographic maps. 

Additional nrcas czh~b i t ln~  potrnti;ll (.~artilcan W~iihlc~ 1i;)hitat in  .l;icksot~ 
( 'OLI I I [V ,  .4i-.. CI-L* clloic~t L I S I I I ~  ~ L I ; ~ K L I I I ~ L I ~ ; I I -  t opo~~-~~pI l ic  111;tps :tnd S L I I ~ \ , C ~ C ~  

I?? 1im1 : ~ i i c l  \ ,~liicle 11-0111 bl;~!, I O  .!i~ly 2004. ,111cl I I ~ ~ ~ I L I ~ I c ~ ~ ~  S h>.Ii I IC \b'hq!\. 
I ~ U L . I , ~  f'O~.k',l St;1lc l':11-l,. I- \ l l l l  ( Ioc:11cci t>c1\\ ~ ~ ' ~ 1 1  I i i l . I , l t l  1.01 I, ; i l Ic i  I l ~ l l ~ l - l ' ~ ~ l ! l ~  
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C'oord~nates of all Cerulean \Varbier encounterh \vest recorded w t h  a 

Global Poslt~on~ng Syste111 (GPS) and taken under nests and slnglng males or 
as close to the ~ndividual as poss~ble 11'it was heard froln an ~ n ~ ~ c ' c e s ~ l b l ~  area. 
Furthermore. ArcGIS 9 software (Environmental Systems Research Institute 
2004) was used to estimate distances from each encounter to thc nearest 
stream. -or road, and adjacent Cerulean Warbler. 

F~gul-e 7. ('cI-ulean Warblcrs detec~cd i n  .lacL<on County. 2007 :ind 2004 



/ I  r o t  o f 1-0111 I CIOO 1 0  2004, a total 01'30 rnrilcs and 
lo ternales was deiectcd \* l th~n BNl- 0 1  the 16 establlslied po~nt count sta- 
,ns sampled, three y~elded singing niales Most encounters occurred ~nstde 
r Slpsey Wilderness Arcs alolig Rordcn and Flannagin creeks. and all b~rds  
:re found in rlparian hard\rfood hab~tat ( f - ~ g  3A). In 2001, one female was 
served collect~ng nesting niater~al near Flannagtn Creek. In 2004, an active 
.rulean Warbler nest (Table I )  was discovered just outslde of the Sipseq 
~lderness Area along H o ~ s e  Crcch near i t h  confluence w ~ t h  Borden Creek 
~ e h r e n  2 0 0 4 ~ ) .  

La)-k~i? Fol-k. - In 2002 and 7004. a total of I 1  males. three females. two 
dgllngs. and one nest (Table I ) was dlsco\w-ed along Larkin Fork. In 2004. 
)air was observed perfor~ning a nest site select~on ritual that included the 
le rubbing his cloaca i n  the fork o f a  branch before being bumped out and 
tlaced by the female who \ifould repeat the action; however. no nest was 
.nd in the v ~ c ~ n i t y .  In  2002. a translent male was observed just northeast of 
populat~on on an upland clear-cut ncar M~l le r  Mounta~n. 
Ifill/.\ ofJ'~-~cI?o In 2004. the Walls of Jer~cho tract contained a total ot' 

n~ales.  tulo females, and t\r o nests (Table 1 ) T h ~ s  tract may support the 
hest dens~ty population in Alabama Blown-headed Cowb~rds were seen 
hin roughly 90 rn of a territor~al C'eruledn Warbler niale; thelr effects on 
?ding success with~n the area were not determined. Both the Lark~n Fork 

Walls of Jericho populat~ons occurred in rlparian bottomland hard\rlood 
 tat and ad-jacent slopes at louer e le~a t ions  (Fig 3 B )  None of the a d d ~ t ~ o n -  
earches throughout .lackcon County re\ ealed new populations. 

I 1 ( c iu lean  Warbler n t \ r l n v  record\ for n o r t h c ~ r n  Alabdma,  1999 - 2004 
Trcc I-ittcyht N e s ~  t4crah1 D15tanctl lo 

FIGLRI: 3. Cerulean Warbler habitat and nesting areas alons Horse Creek. Bankhead 
Ndtlorial Forest (A), and along tlun- cane C'rc'ck. \Vallc ot'.let.~cho Fore\ er W ~ l d  Trxt  
( B )  In 2004. Photographs by Eric Soe11rc.n 

Geogi-aphic Informor~o~~ S1.jto11 i l ~ l u / \ ~ i i \ .  - - Compared to Lark~n Foi-h 
and Walls of Jericho, Cerulean Warblers in BNF  occurred closer to streams and 
further from roads and intraspec~fic ne~ghbors. wh~ le  encounters at Larkin FOI h 
uers  farthest from water than those at BNF ~-liid Wall.; of Jcr~cho ( F I ~  4A-C'. 
respec t~~e ly) .  Despite the fact that many of the GPS coordinates I-ecorded ,it 
Larkin Fork ulere exact Cerulean Warbler locat~onb. ce\~eral others rcpresentcd 
only relat~ve positions of males slnglng u p  01 do\\ n slope from AL Hiry  65 o n  
adjacent, prlvate property. As a I-etult, Incan d~btance 10 nearebt road Mias 1101 

calculated for thls population, and mean d~stances to nearest neighbor 2nd 
ytream should be interpreted as close approxltnatrons 

Cerulean Warblers forl-ried three dlbt~nct, clumped populations across 
northern Alabama, wh~ch  supports theorlcs of'th~s species asbociating in brerd- 
Ins "colon~es" (Gr~scom 1979. Oliarnyk and Kohertwn 1996, Hamel er 31 

I 994. iiamri 2000a). Fut-tliet-more. encounLc1 s at Walls of .lrricho dcmoiisu-,)I- 
ed a more aggregated d~str lhut~on than the other two populat~oi~s 

DISCUSSION 

B~-et.dlng Bird Sul-bey ( R B S )  data pro\lides tlic besr iai-ge-scale popula~~on 
cst111iatc li,r se\!eral spccics ot'Ncol~-upic;il n i i ~ ~ s n t s ;  l i o \~c \  el-. the re1 iahil~ty 01. 
these l-oadsidc sul-veys h;is Ixcn questioned 111 I-cgal-d co thi. ('e~-uleali M'iil-blct. 
bcc;lusc 01 11s pl-opensiry la[-gc I ~ I - c s t  II-;IC[S, xliicli ;ire olicn sii~iaicd I;II. 
1.1-0111 !ticsc lypcs of c o ~ ~ ~ - ~ d o ~ - \  ( I /;111icI 2 o o o t ~  j .  '1.11~ ~ . C I - L I I L ~ ; ~ I I  \\fi~t-blcr ;III:I\ 
1'1-o~cct (C'I:L\;;\I'). In conl~lllrllon \ \ ~ t l ~  I ) : I I - I I~L*I\  111 1'119111. 1 1 1 ~  ((5. l '~\ll i111ci 

\ I ' I  Id11 12 Scl \ I C C  iirlci tllc C ' ~ \ I  I I C I I  I ;~l>ol.;~tcrl-\ 01' ( ) I ~ I I I ~ I I o I o ; J . ! .  \ \  H \  I ; I L I I I C I I C ( I  111 
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; ~ J K I  4. Meal) d1siancc.s (? SE) troni Cerulean Warbler encounters to nearest stream 
1. road (B), alld inti;i\[)ecitic nelghhors (C)  during breed~ng seasons 1999 - 2004. 

)7 and outllned sc\feral a m b ~ t ~ o l ~ s  goals. CEWAP examlned seglonal popu- 
on statiis. lia b ~ t a ~  and arca requ~remcnts. and invest~gated potent ~ a l  breed~ng 
as not accc.ixihlc t ~ v  H H S  protocol The results \\ere assumed to bc most 
L I I - 3 1 ~  111 11ic pcr iph~.~y o f  the ('c~-~~le.ln Wnrbler'c hrccdi~ig range due to lo\* 
~nd:tt~c.r sncl r t ) ~ l ~ , ~ ~ q r l ~ ~ i ~ ~ l y  a higher dc~cct ion p ~ o b : i b ~ l ~ ~ y  (Ro.rcl~hcrg CI a].  
10) \4/Iillc ( . rMiA I' inrludc~ci \c\(cn I L ~ L O I  d s  Ih~nl  I3.1nk he,id N:~I IOII . I~  t-oi-c\l, 
11 I < l ~ ~ \ O l l  ( O\i l l ! \  ~~o ]>~ l i ,~ t l o l l \  \LC ILb  tlll~iclcctc~(1 

-1-llt'se re \~~l tb  s i ~ j ~ j ~ o ~  t ;in L I I ~ C I I ~  nccd lor C'cr-ulcan \\dr-blc.i I ~ ~ ~ ~ ~ r c l i  to con- - 
Ilnut. In 11orrhei-n Alaba~n;~ \\,11Ii inltlatl\c.\ focused on 1ocdt11ig . ' I I C \ ~ ' .  b s c e d ~ ~ ~ g  
popiilat~ons, 111oni1or11ig brecdlng \uccc\s. and e ian i in~~ig  hah~titi L hrlr.1ctzr1~- 
tlcs I t  IS  our hope thdt  the f i~turc  ~esearch efforts of ADCNK. USFS, and 
AAMU wlll pr-o\,lde the ~nh->rmat~on necessary to fact litate the ~nanrlgrment 
and preservation of this unlque specles in Alabama. 

Thls research was funded by Alabarna AGiM Un~\ersity. 1ISIlA Forest 
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Hudson, Gary W~lkinson, Tom Counts, A\lison Coci~ran, Kick \Vest, Steke 
McConnell, Paul Haniel, Toni Haggerty, and Paul K~ttle 
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