
F
, _,_/_,<,_,,,,_I

1]. .

Vol 118 No 1 January 2001 " __ _'
/

o .

,<

- .,=,

• . •• c

-,

, o



_Ji [ I _JJL_i. ..... "_1 2 _PT

[ "
, ° :,, o

The Auk. ,

Vol. t18 NO. 1 January 2001

CONTENTS . /
PERSPECTIVES IN ORNITHOLOGY __ '_=_""';_-_ _..

I)ELAYEDDISPERSAL: LnnNOUNDERTIlEREIGN.OFNEPOTISTICPARENTS.Jan Ekman, Vittorio Bag-
tione, S6nkeEggers, and Michael Gri.esser .1 " ..

"Ovm_vmw

RECENTADVANCESINGRASSLANDBrRDRESEARCH:WI-mR_DOWE.OOg_.FRoMrmRE? Peter D. Vickery
and James R. Herkert " 11

ARTICLES .
• ,

L_0 BREEDINGAND WINTERING OP,.OUNDSOF BICKNELL'S.THRUSHES USING STABLE ISOTOPE ANAl,Y- , ,,

SES OF FEATI-IERS.. "Keith A. Hobson, Kent P. McFarland, Leonard I. Wassenaar, Christopher C. . :. , •

"_Rimmer, and James E. Goetz " 6 ._j_;_I_&_"I"_
, AR_A REQUm_cmNTSOFORASSLANDBm.DS"A R.BOIONALPERSPECTIVE..DouglasH. Johnson and . __, "

Lawrenca D. Igl . 24 ...."_ .
"Z. _ _ . .

MOLECULAR SYSTEMATICSAND BIOGEOGKAPHYOFANTILLEAN THRASHEP.S,TREMBLERS, AND MOCKING- " • ,::_,':.... "
BraDS(Avis: MmSDAE). Jeffrey S. Hunt,'Eldredge Bermingham, and Robert E. Ricklefi 35 _ '::_.....

A CRYPTIC NEW sPEcms oF FLYCATCHER (TYRANN_A_: SUZedR0 FROM TIlECERKADO REGION OF CEN-
TRAL SOUTH AMERICA. Kevin J. Zimmer,Andrew Whittaker, and David C. Oren 56 ....

,PATTERNSOF CORrICOSTERON_SEC_TIONIN MIORXr_OS__L_T_D SANDPrPsRS_ A _tAJO_
' SPRINGSTOPOVERSITB. David S. Mizrahi, Rebecca L. Holberton, and SidneyA. Gauthreaux, Jr. 79

CONSEQL_CES OF DOMINANCE-MEDIATEDHABITATSEGREGATIONIN AMERICAN REDSTARTS DURING THE
NONBREEDINGSEASON.Peter P.Marra and Richard T. Holmes 92

PmmATOR_SPONSESTOsnvtmAm_ ANDDISPn_SIONOFART_ICr.ALrmST srr_s: I__uCATIONS_OR _"
TimSTRUCTta_OFBOREAL_O_ST SONOBmDco_murnTmS. SheilaA. Rangen, Robert G. Clark,
and Keith A. Hobson 105

NESTLING GROWTH AND THERMOREGULATORY DEVELOPMENT IN SUBALPI_ DUSKY FLYcATcHERS. ' /'

Maria Elena Pereyra and Martin L_Morton 116 .. 4 /
DISPERSAL PATTERN OF BLACK-BILLED MAGPIES (Pzca HUDSONIM) MEASURED BY MOLECULAR GENETIC _,

(RAPD) ANALYSIS. Xiao-hong Wangand Charles H. Trost ........................................................ 137
No EVIDENCE FOR EFFECTS OF BREEDING DENSITYAND MALE REMOVAL ON EXTKAPAIRPATERNITYIN THE

Prod FLYCATCrm_ Os'moRata, Arne Lundberg, Hdkan TegelstrSm, and Rauno EAlatalo 147

.DnMouRA_raYoFBROWN-_-mAD_DCOWBIRDSATD_.LTAMARSH,MANITOBA.Bonnie E. Woolfenden,
• " H. Lisle Gibbs, andSpencer G. Scaly .......................................................................................... 156

• , SExuAL SELECTION AND TAIL-LENOTIIDIMORPIIISM IN SCISSOR-TAILED FLYCATCHERS. Jonathan V. "

Regosin and Stephen Pruett-Jones 167

, VARIATION IN GROWTH OF NESTLING TR_ SWALLOWS ACROSS MULTIPLE TEMPORAL AND SPATIALSCALES.

John-P.McCarty 176

COMa_A_SO_rOFTm_R.m'RODUCTrWmOLO_YOFTWON_OT_,OP_CALW'R_NSn,¢ANtea'_,._mCTABLB_NV_-
: RONMENTINNOKTHEAS-TBRN COLOMBIA. JorgeA. Ahumada 191 . "_

• (Continued:oninside backcover)

A QUARTERLYJOURNAL OF ORNITHOLOGY

• _ "" _F_

,;__;_:ii:_i._i_/i_:_ii,!_,__,,__.,: i.:: :_--:---:i__:_.=_. . _ ......... ,



Contents (continued) ." ,

_

SHORTCOMMUNICATIONS _[ "
Mitochondrial Perspective on the Phylogenetic Relationships of the Parula Wood-warblers. Irby J. Lovette and Eldredge L

Bermingham .............................................................................................................................. 211
Genetic-M0nogamy in Carolina Wrens (Thryothorus ludovicianus). Thomas M. Haggerty, Eugen_ S. Morton, and. i'_': :_,:;i_'_'_

Robert C. Fleischer ..................................................................................................................... -.- 215 ._ ,

Does Red-cockaded Woodpecker Excavation of Resin Wells Increase Risk of Bark Beetle Infestation of Cavity Trees? ,
.Richard N. Conner, DanieI Saenz, D. Craig Rudolph, William G. Ross, David L. Kulhavy, and Robert N. Coulson ...... 219 • . . .

Effects of Forest Harvesting on Nest Predation in Cavity-nesting Waterfowl. Johanna P. Pierre, Heather Bears, and Cyn- , ,
tMa A. PaszkowskL .............................................................................................. - ........................... 224

Anomalous Variation in Mitochondrial Gcnomes of White-crowned (Zonotrichia leucophrys) and Golden-crowned ,:., '._.

(Z. atricapilla) Sparrows: Pseudogcnes, Hybridization, or Incomplete Lineage Sorting? Jason D. Weckstein, Robert ""231 .",:<_:.i,_"
M, Zink, Rachelle C. Blackwell-Rago, and Douglae A. Nelson .................................................................... _!__._

Relationship ¢_fSongbird Nest Concealment to Nest Fate and Flushing Behavior of Adults. DirkE. Burhans and FrankR. ,.. " .
Thompson IZI • 237 .... " "

•,b ,r

Genetic Monogamy in Wilson's Storm-Petrel. Petra Quillfeldt, Tim 8chmoll, Hans-Ulrich Peter, J6rg Thomas Epplen, - " " . .
and Thomas Lubjuhn ...................................................................................................................... 242 _" ,

AdenylateKinaseIntron5: A New Nuclear Loeus forAvian Systomaties. LeoH. ShapiroandJohn'BDumbacher ........ 248 ::_': " ' •_, " • L

COMMENTARY • . ,_ .

Pox and Plumage Coloration in the House Finch: A Critique of Zahn and Rothstein. Geoffrey E. Hill 256
House Finches Axe Not Jnst What They Eat: AReplyto Hill. 3herieN. Zahn and3tephenI. Rothstein 260 _ " - ,

ADDI_NDUM ..........................................................................................................................................267

WILLIAMBREWSTERMEMORIAL AWAm_,2000: CYNTHIACAMPY...................................................... 268 :, '_
ELLm.TTCOUESAWAre), 2000: THOMASE. M_RTn_ .......................................................................... 269 _:_

R_v-mws. Edited by Rebecca L. Holberton ...................................................................................... 271 :_,i_:-<

100 YE_s Aoo INTimAMERICANORrUTHOLOGISTS'UNION.............................................................. 281

°

,



i

The Au'k 118(i):237-242, 2001

_. _Relationship of Songbird Nest Concealment to Nest Fate
and Flushing Behavior of Adults

DIRK E. BURHANS1 AND FRANK R. THOMPSON III ' __lll_ 1 /_ " North Central Research Station, LLS. Department of Agriculture Forest Service, ,:_._';

202 Natural Resources Building, University of Missouri, Columbia, Missouri 65211, USA _f!_i_ __.

Avoiding predation is an important consideration 1996, Burhans and Thompson 1998) indicated that .....

for any potential .prey animal. Failure to escape from nest concealment was not related to nest predation,
a predator results in loss of fitness, so there is strong whereas one of two studies indicated that higher
selection for choices and behaviors that result in suc- concealment was correlated with reduced frequency °

cessful e_cape (Lima and Dill 1990). In" their cost- of brood parasitism (Burhans 1997).
benefit approach to flight from predators, Ydenberg Methods.roWe located nests in old fields and ad-

and Dill (_1986) stressed that flight should be opti- joining forests from April through July 1998 at the _ "
mized rather than maximized, because there is a cost Thomas S. Baskett Wildlife Research and Education • "J

(usually cessation of feeding) incurred by fleeing Center near Ashland, Missouri. Those sites have " -. "

.from predation. Field studies have largely supported been described previously in, Burhans (1997) and "_....: . "
their predictions (see Bonenfant and Kramer 1996). have been the subject of songbird nesting and be- ! ....

Whereas for foragers, flight from predators incurs havior studies since 1992 (Burhans 1997, Burhans • ..

an implicit cost in lost foraging time, birds confront- and Thompson 1998, Dearborn 1998). We also . _,: _

ed .by a predator at the nest face an explicit choice searched for nests in a nearby agriculture field (30.8 -_ _..,
between loss of current reproduction versus total re- ha). We used nests of Field Sparrows (Spizella pusil- "_"•

productive loss. A bird flushing from the nest too la), Indigo Buntings (Passerina cyanea), Northern Car- _•_ .-

early may escape, but reveal the nest location to the dinals (Cardinalis cardinalis) and Yellow-breasted .
predator, resulting in loss of the current brood. How- Chat (Icteria virens) because they are among the most

• ever, flushing late from the nest could result in loss abundant nesting species and females are cryptically
' of both nest .contents and the parent bird. Because colored when viewed on the nest. Although we have

nests are often hidden in vegetation (Martin 1992a), not measured nest defense responses specifically to

-vegetative concealment could play a role in flight humans of those species, they are not tame, and ap-
from the predator, much in the same the way in pear to respond to humans as they do to live or mod-
which cryptic body coloration may determine flight- el predators. Response to humans near the nest gen- " _?"
initiation distance for animals such as lizards (Hea- erally includes rapid chipping or scolding and
twole 1968). A perplexing outcome of research done avoidance of the nest, which is similar to responses

•to' date on nest concealment is that improved nest given to predators (Burhans 2000). '
cQncealment is not always correlated with lower nest We searched sites daily for nests and marked them /

predation in studies of real songbird nests (Howlett with plastic flagging at least 3 m distance from the ,_

and Stutchbury 1996, Burhans and Thompson 1998, nest. Nests were monitored every two to three days _,
Braden 1999). Studies have similarly shown that fre- until fledging approached, after which we moni-
quency of brood parasitism, which typically lowers tored them daily to document fledging. Although
host fitness, is often not influenced by nest conceal-
ment (Burhans and Thompson 1998, Clotfelter 1998). many studies use presence of an empty nest on ex-

. ' If a view from the nest is important to adult birds, pected fledge date as confirmation of nest success,

there should be a relationship between nest conceal- video cameras at our nests (Thompson et al. 1999) in-
, ment and willingness of the adult bird to flush at the dicate that snakes often depredate nests on or im-

approach of a predator. We measured the relation- mediately prior to the expected fledge date. Fledging
ship of flushing behavior to nest concealment for thus was documented either by video camera or by
four songbir d species having cryptically colored behavioral evidence during early morning visits on
adult females. Our prediction was that nests with the expected day of fledging. We looked for confir-
better c6ncealment would result in females flushing mation of fledging by nestling begging calls, sight of
at a closer distance from an intruder. We also ex- nestlings, parents carrying food, or parents chipping "_

amined ,the relationship between concealment and rapidly nearby. Nests empty prior to that were con-

frequency of nest predation and avian brood para- sidered depredated; nests active up to the expected ._
sitism. Two. previous studies at our sites (Burhans fledging date where we did not observe those activ- j

ities were classified as unknown. We noted presence
• of eggs or nestlings of Brown-headed Cowbird (Mol-
_E-mail: dburhans@fs.fed.us othrus ater) and categorized nests as parasitized or

°
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unparasitized. We are reasonably confident that amined correlations between flushing distance and
nest-monitoring and other activities (see below) did incubation day both by species and all species com-
not increase probability of predation. Other studies bined and found no significant (P < 0.05)
done at our sites indicate that nests visited daily for correlations. .

video filming had significantly lower daily mortality "Flush concealment" was the estimated percent-
for some species (Thompson et al. 1999). age of the nest concealed (to the nearest 10%) based

_ Flush experiments.roWe conducted flush experi- upon viewing the nest from our angle of approach; _ I

ments to determine relationships among conceal- for example, a nest for which 20% of the nest was vis- __i_ i_%.
ment, the bird's view from the nest, and adult vul- ible received an 80% score. To standardize measure-

nerability to predators. Those experiments involved ments, we took all flush concealment samples at eye- _!iii:_.

one investigator walking directly to the nest until the level standing upright at a distance of I m measured _ .'
adult bird flushed and left the nest. For flush exper- from the nest. Measuring flush concealment using
iments, we walked in a Straight line to the nest from the flushing distance could bias the sample, because

a randomly chosen direction where the view of the birds that flushed far from the observer (sometimes
nestplant was not obstructed by intervening plants. _4 m) could have low concealment scores if the nest
Starting at least 8 m away, we walked (measured at was difficult to see from a distance. All flush exper ....

1 m/pace) silently toward the nest at a rate of 1 iments and flush concealment measurements were
pace / s while keeping eyes directly on the nest or in- performed by the first author to ensure consistency. •

cubating bird. If the nest could not be seen, we In addition to measuring flush concealment, we " . -

looked at the known locati0n of the nest based upon measured concealment from four cardinal directions - :: _: • " "
previous visits. We walked to the nest up to a dis- (N, E, S, W) at I m from the nest to determine mean i_i!__i___,__ _ _

tance of about 0.5 m. if the bird had not yet flushed concealment. We estimated mean percentage, of the ___2 "
at that distance, we stopped and without pausing ex- nest concealed (to the nearest 10%_ similarly to the i __"_ _'

tended a hand directly toward the nest. When the "flush concealment" measurements above except _i_i_!,.._._:'
bird flushed, we measured "flushing distance" (Bar- that measurements were at nest-height level (Bur- _i'_!_._::::__ .

ash 1975) with a-meter tape or stick (to the nearest hans 1997, Burhans and Thompson 1998). We also - _!_;_' I_"

0.1 m) as the horizontal distance from the nest rim to measured height to the bottom of the nest cup (to the
the observer's forward foot for distances >0.5 m or to nearest 5 cm) and recorded the species of the nest .... _ "

the fingertip for distances <0.5 m. Only females are plant.
known to incubate in all four species we tested and all Data analyses.mTo determine if there was an effect
species use only open-cup nests, of habituation on flushing, we conducted a repeated-

"First flushes" were conducted where birds were measures ANOVA using only nests where we ob-

not previously encountered at the nest by observers_ tained first and second flushes at the same nesL In
TO determine effects _of habituation and to sample addition to the repeated flush effect ("visit"), that _?,
additional nests; we also conducted "second flush- model included a variable for nesting species to ac-

/

es," Second flushes were performed at nests where count for differences in flushing behavior among

first flushes were already taken or where birds were species. . /,_,,_
inadvertently disturbed at the nest during discovery. We used the sample of first flushes (above) and re-
For nests where first flushes were performed, we con- gressed first flushing distance on both mean nest ,4 /

ducted second flushes from the same direction as concealment and flush nest concealment (PROC ;_,
first flushes. For nests where birds were accidentally GLM; SAS 1990). We included a variable for nest

flushed previously, we randomly determined the di- height and bird species. Although repeated-mea- .
rection of the second flush. We conducted all second sures analysis indicated no difference between first
flushes at least one day after first flushes or inadver- and second flushes at the same nests (see results), we

. tent flushes, but as much as 3 days later if birds were analyzed first and second flushes separately because
not present during ongoing-attempts. We were care- the repeated-measures analysis used a subsample of

ful to keepfield assistants away from the vicinity of available nests. Flushing distances were square-root
nests where either first or second flushes had not transformed (Neter et al. 1990) and concealment

been performed to avoid disturbance that might af- measurements were arcsine square-root transformed

• fect flushing behaviour of birds during experiments. (Sokal and Rohlf 1981) to improve normality, but we
We attempted tO initiate flushing experiments dur- present nontransformed results to facilitate

ing the first few days of incubation (incubation days interpretation.
1 to 3) when possible, but included several samples We compared concealment between parasitized . _

fromlate in the laying period as well as later in in- and unparasitized nests and depredated versus
cubation. Mean _incubation day for those nests where fledged nests with ANOVA models. As in a previous
incubationday could be accurately determined was study (Burhans and Thompson 1998), we combined
1.9 + SD of 2.1 for first flush experiments (n = 50 all bird species in those analyses and included a spe-
nests) and 3.3 + 2.7 for second flush experiments (n cies factor to account for variability in concealment
= 95 nests). For both first and second flushes, we ex- that could be falsely attributed to predation or par-

._ ° , _ °

........ .......:_;o_ i_i!_i&_ _::• _ _ i___ .... :
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FIG. 1. "Relationship between flush concealment FIG. 2. Relationship between flush concealment "..... " .

and flushing distance for first flushes, all species and flushing distance for second flushes, by species " .
combined. There were no among-species differences (n = 41 Field Sparrow, 36 Indigo Bunting, 14 North- " "
in fl/=shing distance (n = 22 Field Sparrow, 24 Indigo ern Cardinal, and 14 Yellow-breasted Chat nests). "
Bunting,10 NorthernCardinal,,and6Yellow-breast-
ed Chat nests). • " ___:_%_:__:_ "

= 0.1, df = 1 and 55, P = 0.80). First flushes did not !ii_i:/,_i:;" "
" differ among species (F = 1.1, df " 3 and 55, P = _:_ • . ,

asitism. When analyzing parasitism, we included 0.36) and no significant effect'existed for nest height .__i,!,_.i.i .only nests initiated before the termination of laying (F = 1.1, df = 1 and 55, P = 0.31). In second flush " i .

by cowbirds at our field sites (7 July 1998). We used experiments, flush concealment was similarly in- ....._ .
the same sample of nests as the previous analyses, versely related to the distance that birds flushed

To determine whetl_er premature flushing behav- from the nest (overall F = 5.2, df = 6 and 98, P < ._:' _
ior could predispose nests to predation, we obtained 0.0001, r2 = 0.24; flush concealment F = 18.5, df = 1 "

. residuals by regressing flushing distance on flush and 98, P < 0.0001; Fig. 2). As with the previous
concealment (by species) using the transformed var- model, mean nest concealment was not related to
iables above. We. then analyzed probability of pre- flUshing distance (F = 0.3, df = 1 and 98, P = 0.58)
dation with a logistic regression, including both in- and there was no effect of nest height (F = 0.4, df =

dicator variables for species and the residuals as I and 98, P = 0.55). However, second-flush distances . _,

independent variables, differed among bird species (F = 2.9, df = 3 and 98,
Results._Repeated-measures analysis indicated P = 0.04; Fig. 2).

that first and second flushing distances did not differ The ANOVA model testing for differences in mean
at nests where both first and second flushes were ob- concealment between depredated and fledged nests . /x"

taii_ed (visit effect, ANOVA: F = 1.9, df = 1 and 53, was significant, but differences were due to nesting _ 4 /

P = 0.17). Flushing distances differed among bird species rather than predation (Table 1; overall F = _,
species (F = 3.2, df = 3 and 53, P = 0.03), but did not 6.2, df = 7 and 102, P < 0.0001, species F = 12.1, df
differ among species according to visit (visit × spe- = 3 and 102, P < 0.0001, predation F = 0.03, df = 1
cies interaction, F = 1.0, df = 3 and 53, P = 0.42). and 102, P -- 0.86, species × predation interaction F

Flush concealment was inversely related to the dis- -- 1.8, df = 3 and 102, P = 0.20). Mean concealment
. .'tance that birds flushed from the nest in first flush similarly differed because of nesting species rather, .

•experiments (overall F- = 6.0, df = 6 and 55, P < than parasitism for nests in the cowbird parasitism
0.0001, r2 = 0.40; flush concealment F = 30.9, df = 1 analysis (overall F = 4.8, df = 7 and 100, P < 0.0001;
and 55, P < 0.0001; Fig. 1). However, mean nest con- parasitism F = 0.8, df = I and 100, P = 0.40; nesting
cealment had no relationship to flushing distance (F species F = 4.4, df = 3 and 100, P = 0.006, species ×

TABLE 1.. Mean nest concealment + SE (n) for depredated, fledged, parasitized, and unparasitized nests by
species ....

Species Depredated Fledged Parasitized Unparasitized

Field Sparrow 91.3 + 1.6 (25) 88.6 ___3.7 (16) 92.4 ___2.5 (3) 89.5 + 1.9 (38)
Indigo Bunting 74.3 +_'3.2 (21) 71.5 +_ 5.2 (17) 68.4 ___6.7 (11) 76.2 + 2.7 (25)
Northern Cardinal 83.9 +_3.7 (12) 70.0 ___6.8 (4) 74.2 __.9.6 (3) 81.8 +__3.8 (13)
Yell0w-breasted Chat 74.0 + 3.3 (11) 86.3 _ 6.3 (4) 78.3 +__5.6 (5) 76.8 + 4.1 (10)

• Q - vi_" -
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°

p.arasitism interaction F = 0.2, df = 3 and 100, P = when approaching the nest, it does not necessarily
0.90). follow that birds chose their nest site and its concom-

The logistic regression analysis of residuals indi- itant concealment to allow them to flush from a cer-
cated that birds flushing earlier were not more likely tain distance; mean concealment was not related to

to experience depredation (parameter estimate for flushing distance. Mean concealment also was not re-

-the residual of flushing distance and flush conceal- lated to frequency of brood parasitism or nest pre- /.- ment = 0.81 ___SE of 0.48, ×2 = 2.90, P = 0.09; overall dation, a finding consistent with many other song-

model X2 -- 7.1, P = 0.13, r2,dj = 0.09). None of the bird nesting studies (Howlett and Stutchbury 1996, __i._ _i_
species indicator variables were significant (P >- 0.08, Burhans and Thompson 1998, but see Burhans 1997), __! _ ____
all variables), including other studies on the same species (Best i!!i!_ii__ i_' e

Discussion.mFlushing distance was inversely re- 1978, Conner et al. 1986, Filliater et al. 1994). Rela- _..... '

lated to the amount Of nest concealment measured tionships between nest predation and nest site fea- " • .

from the direction in which we approached nests tures may exist, but may not be evident because the
(Figs. 1 and 2), which suggests that those species use mechanisms influencing predation vary depending _•

nest visibility at the nest in deciding when to evade upon predator (Schmidt and Whelan 1999), and most
a potential predator. Nest concealment did not ap- nests are subject to a variety of predators (Filliater et : _ .

.

pear to influence nest susceptibility to predators or al. 1994). Recent work with video cameras indicates . _ _. .
cowbirds, as mean concealment did not differ be- that snakes are the main predators at our old field _. • _
tween successful and depredated or parasitized and sites (Thompson et al. 1999). Concealment may not _...._! -, , "
unparasitized nests. Birds that flushed early in re- be an a6ivantage where snakes are predators, because _.:_.... " "
lation to their flush concealment were not more likely they may use olfaction or other cues in detecting

to experience depredation, nests (Eichholz and Koenig 1992, Schaub. et al. 1992). "
We cannot distinguish whether birds having high Better concealment may similarly not help where : ,

flush-con_ealment scores flushed closer from us be- cowbirds are concerned, because they appear to use ,_: .

cause they could not detect our approach or because adult host behavior in locating nests (Clotfelter 1998, _ --
"they were using nest cover to remain cryptic. Despite Strausberger 1998). Nest concealment may be of _. _ _,

our silent approach during experiments, we walked greater importance where mammalian or avian _ _i_ _' .
over ground vegetation that inadvertently produced predators (Clark and Nudds 1991) are responsible ____

noise on our way to the nest; thus, our presence, if for nest predation.

not our approach, was surely evident from some dis- Presumably, the flushing responses we observed
•tance even to'bi_ds whose nests were 100% concealed apply to visual predators; they may even be unique ' -

from Our angle of approach. Eye contact and direct to "human predators." Birds face a variety of pred-
approach by a potential predator implies a greater ators, some of which are nonvisual or search ran-
probability that the predator has det(_cted the prey, domly, and flushing strategies may vary with pred- _"

but also implies a greater chance that the predator ator. For instance, Common Yellowthroat (Geothlypis
will detect it if it moves (Cooper 1997). Our attempt triochas) females often leave the nest cryptically be- •

to walk'toward and look directly at nests during our fore human observers can visually detect them; they . f
approach should have signaled to birds that we had then may flush at a distance from the nest (D. Bur-
already discoveredtheirnest, although birds at nests hans pers. observ.; Gross 1953). Female Yellow- _ i ,j

with high concealment may have had more difficulty breasted Chats sometimes dropped below the nest
perceiving that intention, while flushing, but were always directly observable

Ydenberg and Dill (1986) emphasized that poten- to us in the act of flushing.
tial prey may be aware of the predator long before Although the relationship of nest concealment to

. flight actually occurs. In some cases, prey that flees predation has received considerable attention, com-
• too soon increases its vulnerability, because doing so paratively little attention has been devoted to the

attracts the attention of thepredator. They predicted role of incubating birds in revealing the nest site. The
that well-camouflaged species would, thus, have finding that real nest sites have better concealment

shorter fligh t distances (Ydenberg and Dill 1986). than unused sites selected at random suggests that
•Flushing from the nest complicates that scenario; if birds choose nest sites at least in part because of con-

" the enemy is a nestpredator, the bird could lose its cealment (Holway 1991, Kilgo et al. 1996a, b; but see
nest by flusl_ing regardless of the flushing distance. G6tmark et al. 1995). If birds give away the nest lo-
Thus, birds sl_ould avoid flushing until they are cer- cation by flushing and can afford to flush later at

J_

tain that thenest has been discovered. Our data fit well-concealed nests, then concealed nests should

that pattern, as birds on nests with better conceal- show lower predation frequencies. However, parent
ment from our approach tended to remain until the birds can also reduce predation by aggressive, cryp-. f'_

last possible moment before flushing and giving tic, or distraction behaviors (Gochfeld 1984, Martin
away the nest location. 1992b). Behaviors such as parental defense may com-

Although flushing distance was inversely correlat- pensate for poor concealment and explain in part
ed with the "flush concealment" that we measured why nest predation is not always explained by nest-

• @.
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site features; Studies at real nests (Ricklefs 1977, Mc- CLOTFELTER,E. D. 1998. What cues do Brown-headed. •

Lean et al. 1986, Murphy et al. 1997) and comparing Cowbirds use to locate Red-winged Blackbird
predation at artificial-versus real nests (Cresswell nests? Animal Behaviour 55:1181-1189.

J 1997, King et al. 1999) support that interpretation. CONNER, R. N_, M. E. ANDERSON, AND J. G. DICKSON.

The relationship between nest-site characteristics 1986. Relationships among territory size, habi-

and nest predation remains a valuable area for study, tat, song, and nesting success of Northern Car- /- but research thus far has often yielded conflicting or dinals. Auk 103:23-31.

inconclusive results. Predation-related behaviors COOPER, W. E. 1997. Threat factors affecting antipre- ___ #:_.: _,_._
sucl_ as flushing, nest defense, and crypsis and their datory behavior in the broad-headed skink (Eu- ".i_ :
interactions with nest-site characteristics could pro- meces laticeps): Repeated approach, change in ...... ,

vide expianation s for patterns in predation that are predator path, and predator's field of view. Co ....

presently lacking fr_om nest-site vegetation studies peia 1997:613-619.
alone. CRESSWELLjW. 1997. Nest predation: The relative ef-
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