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HABITAT PATCH SIZE AND NESTING SUCCESS OF

YELLOW-BREASTED CHATS

DIRK E. BURHANS _--'AND FRANK R. THOMPSON IIF

ABSTRACq_--We measured vegetation at shrub patches used t't_rnesting by Yellow-breasted Chats (lcte_qa
vil'¢'tts) to evaluate the importance of nesting babitat patch features on nest predation, cowbird parasitism, and

nest site selectio_. Logistic regression models indicated that nests in small patches (average diameter <5.5 mt
that were parasitized by Brown-headed Cowbirds (MolothrHs ate_') experienced higher predation lhan urtpara-
sitized nests in large patches. Nests in large patches were more likely to become parasitized by cowbirds, as
were nests with more large _lems (>10 cm dbb) nearby. Patches used by chats for nesting had larger average
dmmeters than unused patches and tended to comam more small stems. Chats appeared to preli_r mrge palches
and experienced lower nesl predation there. Alth_ugh they rnlght expel'iellee higher brol_d parasllism frequencies

n large patches, losses to :)arasilism were balanced by higher nesting success because the mean number of chat
young that fledged did not differ between nests in small versus large patches. Received 12 Jan. 199_ accepted
28 Dee. 1998.

The nest "'patch" has been defined as the select nests based on patch characteristics
habitat patch immedia':ely surrounding the rather than the nest plant.
nest _Martin and Roper 1988). Characteristics We examined the relationship between nest

of the songbird nesting patch n'tay differ from patch characteristics and nest predation, brood
the habitat available (Martin and Roper 1988: parasitism, and nest site selection for the Yel-
Kelly 1993: Steele 1993: Kligo et al. 1996a. low-breasted Chat Elcteria virens_ Yellow-

bl and there may be differences between suc- breasted Chats are a common songbird of
cessfld and unsuccessful nests according to shrub habitats Nolan 1962. Thompson and
nest patch characteristics iMartin and Roper Nolan 1973j and at our sites often nested in

1988. Kelly 1993. Norment 1993. Tarvin and conspicuous dense thickets of shrubs. We
Smith 1995,_. However. there is no consensus combined two approaches by measuring veg-
on exactly what determines a nest patch. Pe- etation structure in a fixed-radius plot centered
tersen and Best (19851 and Martin and Roper on the nest and measuring dimensions of the
(1988 defined the nest patch as the area with- shrub patch in which the nest was located. Our
in 5 m of the nest. a criterion that other studies principle questions were: (1 are chat nests in

since have adopted (Kligo et al. 1996a. b: Bar- large thickets, or patches, more likely to
ber and Martin 1997_. Other workers have fledge young than nests in small patches or
evaluated nest patches based upon other pre- single shrubs and trees? and (2/are chat nests

determined sizes tConner et al 1986, Kelly that are placed further from the edge of the
1993, Norment 1993. Tarvin and Smith 1995l. nesting patch mol_ likely to fledge young? We
multiple radius patch sizes (Petit et al. 1988. predicted that chats nesting in larger patches
Holway 1991. With 1994 _, or stem density at greater distances from the patch edge would
(Holway t991. Knopf and Sedgewick 1992_ be more likely to avoid predation because
Knopf and Sedgwick (1992"J based their patch large patches may tmpede the movements of
definition upon vegetation height and radius predators _Bowman and Harris 1980. Holway
descriptors rather than upon pre-determined 1991_. Additionally, we predicted 1hat nests

size. and concluded that individual plants near greater numbers of trees would expert-
probably are functionally indistinguishable to ence higher frequencies of cowbird parasitism
Yellow Warblers _Dendroica petechia_, which because Brown-headed Cowbirds .Molothrus

ater_ use tt_es to aid in finding nests Ander-
son and Storer 1976_ Romig and Crawford

North Central Research Station USDA Forest Set- 1995. Clotfelter 1998L We also predicted thatvice. 202 Natural Resources Building, Univ. of Mis-
souri. Columbia. MO 65211. size of nest patches would differ from the size

-"Corresponding author: of patches selected at random. We tested these
E-mail: dburharts/nc_co@fs.fed.us predictions by monitoring nest success and
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cowbird parasitism of chats and by measuring determined compass alrection to me filst plant en-

vegetation at nest Sites and unused sites, cotmtered ol the salne species and size category as the
nesl pfiult lat least 40 nl from the nestk AS with nest
sites we took patcl dianleter and stem count mea

METHODS surements fur unused patches. We did not sample veg-

We found Yellow-breasted Chat nests at Thomas elation lk_r Ill nests destroyed by flooding in 1993 and
Baskett _Vfitfiil_ Research and Education Center near storms ir_ 1994 and did not include these nests in tile

Ashland. Boone County Missouri, from 1992-1994 analysis. We alsc omitted 2 nests fi3und fimnediately

as part of a study of shrubland birds. Stud) _Hes were bel\3re fledgmg where Jt was not possible to respect
gix old fields ranging from 2.4 to 16.3 ha and surt'oulm- chicks to determine parasinsm status without tk)rcing

ed by oak-hickory forest Isee Burhans 1997 for de- fledging.
tailed site description/. We nlonitoreo nests every 3-4 Ikata atl_ll_ _+-,_---'vVe evaluated fledgln_ success us
days and daily toward the end of the nesthng period, ing both simple nesting success tnumber of successful
We considered nests that avoided 0redatmn and suc- nests/total nests and the Ma 3 field method (Mayfield

1961. 1975 t For tile Mayfield method half the numberceeded in fledging either chat or cowbird young as

"fledged". Ill nlost cases [ledged nests were identified of days between subsequent visits over which a nest
by observing adults carrying tk)od or scolding, or by was empty were aaded to the number of previous days
obserwng fledglings Nests that were empty on the the nest survived to obtain the total number of obser+
fledging day (da3, g, where da} of hatching = day 0) ration days tot a nest. When calculating dail 3 survival
were classified as fledged if tile 5 were active the day probabilmes we only included mortality caused by nest
before. We classilied nests tllat were empty pr+or to predation. We calculated survival probabilities and

this tinle as depredated unless there were signs _lf pre- variances with _tandard errors according to Johnson

mature fledging, such as nearby [ledghngs or adult [1979/. We compared survival probabilities using
lbeding actlwty Parasitism status was determined for CONTRAST ,DOS: Sauer and Williams 1989_ An-
all nests and only those nests mat were initiated during other species that nested at this sKte Indigo Bunting;

the period of cowbird parasltlsnl 3efore the second Passerina tgvatlecll suffered higher predation at para-
week of July/ were considered in the parasitism anal- <itized nests _Dearborn in pressl, so we compared daily
ysls, survival probabilities between parasitized and unpat_

Vegetation samples were taken at nest sites and un- asitized nests. Simple nesting success was used Ibr lo-
used sites at the end of the nesting season. We mea- gistic regression models (below/. Nests that fledged at

sured nest height to the bottom of the nest cup. We least one chick (chat or cowbird were considered
also measured nest "'patch". which was defined as m- "fledged" When calculating mean number of chat

terlocking leafy shrub or tree vegetation at nest height young fledge& we assumed that the nmnber success-
within which the nest plant was situated. Nest patches fully fledged was equal to the number of chicks lasl

varied ill size froln the single nest tree or shrub to an counted m the nest. We compared mean nulnber of
enure fencerow. We measured length and width 3f chal chicks fledged ti'on_ nests in large versus small

patches to tile nearest 0.1 cn for distances within 3 m patches with an independent sample two+tailed t-test

and paced /calibrated at 1 mJpaceJ to the nearest m l_r We analyzed both _lest predation and nest paras_tsm
greater distances. "'Average patch diameter" was the with logistic regression models. Nest height, patch dis+
sum of the length of the nest vegetation clump pms lance, average patch diameter, steals defined as above.
the width of the clump divided by two. Nesl patch total stems 10 cm dbh or smaller ["total small stems-I.

diameter varied greatly among patches /median _ 5.5 and cowbird parasitism stattls parasitized or not. were

m. range 0.3-65 ml so we grouped nests into "large" evaluated in the nesl predation model. Frequency of
(_>5.5 m 3or "small" patches for analyses csee belowk parasitism has been related to nest height and nest veg-
"Patch-edge distance" was the distance .to the nearest elation eHahn and Hatfield 1995. Britfingham and
0.1 ml from the outside rim of the nest cup to the Temple 1996). so we similarl) used logJsuc l_gresslon

nearest leaf_ edge of the nest patch. In order to further to analyze parasmsm against nest height, average patch

characterize patches and evaluate potential cowbird diameter, patch distance, nrean stems at least 10-20

perches, we counted woody stems I 1-20 2 1-50. and 21-50. greater than 50 cm dbh. aria combined stems
greater than 50 cm dbh (diameter at breast-height m greater than 10 cm dbh ("total large stems"h Model
an 11.3 m radms circle centered on each nest. We building for both nest predahon and parasitism models

counted shrub and sapling stems />- m high) in a 5 followed the method of Hosmer and Lemeshow 1989)
m radius circle around each nest m categorms less than and consisted of running univariate logistic regression

2. 2-5. and at least 5 cm dbh. Many chat nests were models and retaining variables with P-values of 0.25

placed in large blackberry ,Rubus alleeheniensis_ or less in a full model. The final reduced models ill-
patches in which it was difficult to count stems. For eluded those variables with P < 0.05. Decisions about

large blackberry patches ( >10% of the circle we es- wh+ch variables should be letl m final models were
tirnated number of blackberry stems by comtting the based on probability values lot individual varmbles

number of stems m a square meter and extrapolatin_ from a set of alternative multivariate tnodels. We per-

to the proportion of the 5 m circle that was blackberry, tbrmed Hosmer and Lemeshow / 1989 goodness-of-fit
Unused sites were located b) pacing In a randomly tests on the final models
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]['ABLE 1. Parameter estimates Wald Xz statistics and probabdlty levels lbr final nest aredation (top and
_lest oarasitism hottonD logistic regression models.

Model/Varlable Paranlet_'l P

Nesl predation
Parasitism 2.23 5.44 0.02
Average patch diameter 1.52 4.24 0.04

Nesl parasitism
Average patch diameter 2.28 5.50 0.02
Total large stems, > 10 cm dbh) 0.25 5.36 0.02

Nest sites and unused sites were compared with Io- = 11.1. df = 2. P = 0.004_. Nests with more

glsttc regression rather than discriminant function be- large stems were inore likely to be parasitized.
canse of the presence of binary explanatory variables but large patches did not have greater mean
and norl-llorrllal variance of other variables O)ress and

Wdson 1978. James and McCullogh 1990l. Nest and values for total large stems than did small
unused site variables were screened with univariate Io- patches (large patches 2.27 -_ 0.67: small
gistic regression models, and multivariate models were patches 3.45 = 1.(11; [ = 0,99. df -- 40. P >
developed similarly to the predation and brood path- 0.05 . Distance from the nest to the edge of

si(isnt models (above}. Results lot statistical tests are the patch tended to be greater for parasitized
reported as mean :v SE nests tTable 21, but was eliminated from the

RESULTS parasitism models because of the higher prob-
ability values associated with average patch

Nesting success and predation/parasitism diameter, with which patch-edge distance was
models. Daily survival estimates of Yellow- positively correlated prior to transformation of
breasted Chat nests did not differ among years the former variable {r = 0,39. P = 0.009).

from 1992-1994 _ 1992:0.96 _ 0.0l. 1993: Mean number of chat young fledged did nol
0.94 ± 0.02. 1994:0.95 -_ 0.02; Xz = 0.7. df vary between nests in small versus large

= 2. P > 0.05) so data from all nests were patches (small patches: 1.04 z 0.34 chat
pooled for the predation analysis (0.95 z young per nest: large patches 1.43 +- 0.36 chat
0.01: n = 48 nests). Brood parasitism (re- young per nest: r -- -0.79. df- 44. P >
quency was 33% tn = 15 nests), 36°A tn = 0.05J.
14 nests) and 23% (n = 13 nests) tk)r 1992_ Nest sites versus unused sites.--Univariate

1993, and 1994 and did not differ between logistic regression models indicated thai nest
years (Fisher exact test: P > 0.05 ). Cowbird sites were situated in larger patches than un-
parasitism averaged 31% over all years during used sites (Table 3). When variables were

the seasonal period of parasitism In - 42 combined in the multivariate model only av-
nests). Parasitized nests did not have signifi- erage patch diameter was significant Log
candy different survival rates than unparasit- likelihood for model = 121,07. ){2 - 12.0, P
ized nests Lparasitized nests 0,94 _ 0.02: un- -- 0.001l,
parasitized nests 0.96 -_ 0.01; ×2 _ 1.7. df =

1. P > 0,05). DISCUSSION
Nest predation was best explained by a final

logistic regression model including parasitism As predicted, logistic regression models in-
status and average patch diameter tTable 1: dicated that Yellow-breasted Chats experi-
Log likelihood for model = 51.8. ×z - 8.7. df enced less predation in larger nest patches. As
-- 2, P = 0.01/. Nests that were parasitized with Indigo Buntings at these sites (Dearborn.
and in small patches were more likely to suf- in pressl, predation was related to parasitism
fer predation. However, the nest parasitism status at Yellow-breasted Chat nests: nests that
model indicated that nests in large patches were parasitized were more likely to experi-

were more likely to become parasitized. The ence predation, Chats tended to place nests in
nest parasitism model included the variables larger patches with more small stents than
average patch diameter and total large stems those in unused sites. Nests that were placed
(Table 1: Log likelihood for model = 40.9, X2 farther from the patch edge were more sus-
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z_v-_ _ otto'°,t-. r-. ceptible to parasitism ITable 2); however, we
d _ o _ o o _ were unable to separate the importance of

patch-edge distance frmn the size of the patch
_, v- o _-i r,i o _ If (p gh_ ,, _ _ _ _ m itse atch diameter 1,Althou nests in large

m o - _ = m patches were more likeiy to become parasn-
- _ ,_ ized, higher nesting success in large patches

- o o _ o m o compensated for decrements in fitness caused
cowbird parasitism because the nmnber of
host young that fledged was equal between

o c_ o d " d small and large patches.
-_ - - Petersen and Best t 19851. Knopf and Sedg-

_-,_°_-- _._qo,_. _. wick t 1992). and Holway t 19911 found that
d c - ° _" birds selected large shrubs or shrub stands for

_ _-_'_o _" nest placement. Holway 119911 and Knopf
o o c; _5 ._ ._ and Sedgwick (19921 suggested that large
-- patches offer improved nest concealment:

r_ _ _ O0 _" *_
,., _ ,_ o _ _- Holway t 19911 also believed that large patch-
. o ,., _i _: ,_ es could impede the movements of mammals.

and could contain more potential nest sites for

. _. .,_-_o, _ _ _or._ predators to search _see also Martin and Roper
o 5 _ o d c5 d 1988).

mm _o_ o, cq- ,,_ _q_ o, _ ,¢ o_ Several researchers have found that birds
,,4 -: o d d _ o _5 place nests in denser cover than in unused

sites (Knopf and Sedwick t992, Sedgwick and
,_ o-_ Knopf 19921. Holway 119911 and Steele

_ 5 _ _ d _ _5 ( 19931 found higher foliage and shrub density
at nests of Black-throated Blue Warblers

_ ,Dendroica caerulescen,_ than at random
_ c! _ _ points. Wray and VChitmore 119791 and Nor-

c_ c- _qo- ment d9931 found that successful Vesper

-"_ - ..... Sparrow tPooecetes gramineus) and Harris
_q r- r_ ,q . Sparrow lZonotrichia querula_ nests tended to
- o _,.qr- - rq_ be placed in denser covet than unsuccessful

nests.

_o ._- Chat nests parasitized by Brown-headed
,o ._ _ _ _ Cowbirds were more likely to become dep-

t-- _ ........ redated. Dearborn (in press) found higher dai-
g_ _ _" _o o, o, ,._ ly mortality at parasitized nests of Indigo Bun-

o o _ -, - _ tings in a five year study from the same sites
'_ we used. He suggested that louder vocaliza-

tion by cowbird nestlings was partly the
cause, although daily mortality was also high-

_= "_ er at parasitized bunting nests during the in-
._ cubation stage. In our study, the sample size

_ _ of parasitized nests with cowbird chicks was

_-_P__ _ o. o_ too small (n = 4l to adequately compare daily
_ _ x_ _ .o .o .= A mortality between nests with cowbird chicks

:_ ._ _ _.._,. _ __._._ _ ._.e._ _ "_ _ and those without (Hensler and Nichols1981_.

-d = _ _ _ ,=, _ _ o o _ _ Parasitized nests had more potential cow-
_ _ ._ _ _ _ _ _ _ o bird perches (large stemsl than unparasitized

_, _ _ w .g v _q_ _ - _._A _ nests. Recent studies have documented the int-

_ _ _ ._ _ _ _ _ _ _ _ _ portance of perch proximity in brood parasit-
a. < _ z _ _ _ _ m _ _ _ ism m both cuckoos (Cuculus canorus: AI-
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TABLE 3 Means _z standard error, parameter estintales Wald _¢zstatistics, and probability levels fo_

tndividuai variables from ttllivariate logtstlc regressions comparing nest sttes arid unused sites

Variable N_t siIes Unusedsiles [)aratneter <- p

Average patch diameter 52% 19% 1.55 10.91 0.001

% in large patches
Stems <2 cm dbh 313.23 + 108.47 60.19 ± 11.49 0.00 2.47 0.12

Stems 2--5 cm dbh 5.44 +_ 1.14 4. 17 :.t 1.01 0.02 0.68 0.41
Stems 5-1(I cm dbh 1.48 -+.0.29 1.10 + 0.24 0.11 0.99 0.32
Stems I 1-20 cm dbh 1.58 2 0.31 2.15 + 0.42 (1,.(19 1.12 0.29

Stems 21-50 cm dbh 1.06 ± 0.29 1.21 ± 0.32 --0.03 0.12 0.73
Stems >50 cm dbh 0.04 _ 0.03 0.02 ± 11.02 (I.71 0.33 0.57

Total small stems t_<lO cm dbh) 320.14 ± 108.19 65.45 :t I 1.51 0.00 2.77 0.10

Total large stems t>10 cm dbh- 2.69 ± 0.54 3.38 ± I.I.65 0.04 0.66 0.42

varez 1993. Oien el al 19961 and cowbirds Demand for nelp wah data entry. WethankJ. Faaborg

(Romig and Crawli3rd 1995. Clotfelter 1998: for his assistance. C Freiling kindly allowed us to

see also Anderson and Store/" 19791. Previous work _m his property. This study was funded by the
USDA Forest Service North Central Research Station.

studies _Burhans 19971 on Field Sparrows

(Spizella pusilla) and Indigo Buntings nesting LITERATURE CITED
at Thomas Baskett Wildlife Research and Ed-

ucation Center indicated no direct relationship AINAmiZ. E 1993 Proximity of trees facilitates parr-

between perches near the nest and frequency sitism by Cuckoos Cttctthts eanortt._ on Rufous
Warblers Cereotrichas ea1,actotes. Ibis 135:331

of parasitism. However. Yellow-breasted Chat ANDERSON W. L. AND R. W. STORER. 1976 Factors

nest sites generally are situated in patches influencing Kirtland's Warbler nesting success.
with more trees and shrubs than old lield nests 1,ack-Pine Warbler 54:105-115.

of Indigo Buntings and Field Sparrows. The BA_B_. D. R. ANd "E E. MARa'tN. 1997. Influence of

higher frequency of parasitism in large patch- alternate host densities on Brown-headed Cowbird

es was not an artifact of patch size. because paramtism rates m Black-capped Vireos. Condor
99:595-604.

large patches did trot necessarily contain more BOWMAN- O. B. AND L. D. HARRIS. 1980. Et'tect of

total large stems, spatial heterogeneuy on ground-nest depredation
Nest site selection, nesting success, and fre- J. Wildl. Manage. 44:g0f_813.

quency of cowbird parasitism at Yellow- BRrrflNGItAM M. C. AND S. A. TI!MPLE. 1996. Vege-

breasted Chat nests appear to be influenced by ration around parasitized and non-parasmzed nests

patch size. However. relaxed predation in within deciduous tbrests. J. Field Ornith. 67:406-

large patches did not tmprove host fledging 413.BURHANS. D. E. 1997. Habitat and mlcrohabitat fea-

Success. because chats were more likely to be- lures a_sociated with cowbird parasitism m two
come parasitized in large patches and fledge forest zdge cowbird hosts. Condor 99:866-872.
fewer of their own young. Although predation CLOa'F_LTER E. D 1998. What cues do Brown-headed

and parasitism appeared to differ across patch Cowbirds use to locate Red-winged Blackbird

sizes, the effects of patch size on host fitness host nests? Anita. Behav. 55:l 181-1 [89.

appear to cancel each other out. Future studies CONNER R. N.. M. E. ANDERSON. _ND J. G. DICKSON
1986. Relationships among territory size. song.

should look further at interactions between
and nesting success of Northern Cardinals. Auk

site selection, brood parasitism, and predation. 103:23-31.

and investigate tradeoffs in reproductive suc- DEAm_ORN. D. C In Press. Brown-headed Cowbird

cess associated with these factors according to nestling vocalizations and the risk of nest preda-

different types of nest sites, tion. Auk.
HAHN. D. C. ANDJ. S. HA-rFtrmr_. 1995. Parasitism al
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