
Management Implications of Cowbird 
Parasitism on Neotropical Migrant Songbirds 

Scott K. Robinson 1, Josepn A. Grzybowski2, 
Stephen I .. Rothstein', M.irgaret C. Brittingham•, 

Lisa J. Petit5, and Frank R. Thompson6 

~/1/tj3 

Ab$:tract - Populations of brood parasitic' Br-OWn~heade<I Cowbirds 
(Molothrus ater) have Increased to the point where they pose a potential 
threat to populations Cif many neotrop!cal migrant songPirds. Because 
cowbirds mostly feed in short grass (e,g,,, pa·stures and· lawns) or on bare 
ground (e.g., row crops), they benefit directly from human activities·. 
c9wb!~~£(!.m_mute UQ to 7 km between fe.~g areas and ha'bltats \\'hefe 
th;::y .§_OOrch for h~~~. favonng. forest ~dge or secolida~­
sev8!!!L.!!£Q!rQ.P.!~L..!!!~grants with restricte_d g_eograP!,!!~_!__Eang_es ~re 
end_a.ngered, at least part~ird parasilfsm (e.g.~d's 
wa¢ili!LD&nqi0i~ Klrff<:ifl?fn, ~laCK-ca~reb Vtteo_f:lffr(f@!!lilS}-:COWbird 
control using baited decoy traps has reduc~ the percent of nests 
parasitized, ihcreased ne~ing succe$s, and m~y be essentia.1 for the 
conunueq survival of these endangered species. lt)s -~ea~r. 
whe:the!:_gp~...w.o.u.kL..be effective at a .broader Scale In. redu~ 
parasi:tfsm in exten~ll...f@g_mented !!3ridscapes §.uc_h as in -th'e Midwest 
wh6rein"iil1:y I'.IEio~ropfcal migrants are e erteTTcln - ve f_ligh le~!§:rM of 

~rasiti$.!lt- Cow bi id tr:2ip ng should be -viewed as a stop-gap measure to 
protect specific endangered Populations. We recominend rnstead ·the • 
development of broadef,.~care appro.aches, perhaps in CQmbination with. local 
trapping. O~e approach fo ~ontfOlling g_owbtrds is l~n.dsca~-level 
man~ement-such -as _qonsobctatlo~ ot.o~~}P to· preserve larg.~_ tra~s-, 
eliminating potential_ cowbird '.fee.ding areas within large tracts~ and 
m.@nilzlng e~.~itat. Asecond possible approacffiSlarge-soale· coW6Trd 
eradication at wintt:tr mosts, but this .approach "may be too diffuse· to h"elp 
specific Sensttrve spe.cies or areas with high parSSmsm levels. Any 
ni~nagement. pl~n should· be pr~cel,1eqk_~owbird monitortng ancf 
p~ da~~ls. of Earasitism, __ 
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BACKGROUND 

PaJ3Sitism by the Brown-head.W....(Jiwhird (Jyfo/othrus ater) 
has become one of tl)e major threats to populations of 
ne....9_iiop1cal_~. on the J)reeding grounds (Mayfield 1977, 
Brittingham and Temple 1983). The Brown-headed Cowbird is 
a generalistbrood parasite that lays its eggs in the nests of over 
240knownhostspecies (Friedmann and Ki.ff 1985), the majority 
of which are neotropical migrants. Historically, cowbirds were 
largely confined to the mid-<:ontinental prairies where they 
presumably followed herds of nomadic bison. Cowbirds mainly 
search for seeds and insects in short grass and on bare ground 
and may bave depended upon grazmg by huge ungulates to 
create ,suitable feeding conditions. Since the clearing of forests. 
for agriculture and the widespread introduction of livestock, 
however, cowbirds have expanded their geographical range 
eastward and westward as new feeding areas became availabie 
(Mayfield 1965). Similarly, cowbird populations have increased 
within their range as a result of increasing winter food supply 
(primarily waste grain in agricultural fields) and higher 
reproductive rates as cowbirds have come in contact with new 
hosts that lack defenses again.st. parasitism (Mayfield 1%5, 
Brittingham and Temple 1983). Cowbird populations have 
continued to increase in most sections of the Uriited States (With 
the notable exception of the northeast: Robbins et al. 1986). 

Increasing cowbird populatioru; pose a potential threat to 
many hosts because of the cowbird's extraordinaly fecundity 
and the extent to which cowbird parasitism reduces host 
productivity. Female cowbudslay at least 30-40 eggs per season 
on average (Rothstein et. al. 19_86). Dan Roby (pers. COIDIIL) 

found that individuals in captivity can lay up to 77 eggs in a 
s~. Relatively small nwnbers of cowbirds can therefmy 
parasitize many nests~ (2owbird parasitism reduces host 
pro,dJBivity for the following reasons: (1) female cowbirds 
remove host eggs (usually one) from 33% to 90'% of-all 
parnsitized ne§fs (FriedmannT9o.r,""Weatherhead l98r,Befily 
1992); (2) cowbird eggs are unusually thick and, when laid, 
often break th0°se0rtlie"l:!Qsf(Spaw and Rohwer 1-9&7, Roskaft 
et al 1990); (3) cowhjrd eggs have a short incubation period of 
n days compared with 12-14 days far most ho&ts..(Nice 1953, 
Friedmann 1963), which gives nestling cowbirds a head start; 

:0-1 hosts smaller than theniselves, 
which gives-· cowbird- Ile"SiiingS 3. .. - wthei' -advariiage 111 

competition with host young; and (5) cowbird lleStlings grow 
faster, beg more loudly and have larger·gapes than bast nestling5 
(Friedmailn 1929, Ortega and Cruz 1991). As a result of these 
factors, small hosts with long incubation periods_ usually fail to 
praj_uce any of their own yoi:gag if a single cowbird egg batches 
(Rothstein 1975, May and Robinson 1985). F.2,r ½@:er hosts and 
those with shorter incubation periods cowbird.parasitism is less 
CO_?tly_(Smith 1981, Roskaft et al. 1990, Friedmann et al. 1977), 
except when the nests~re mllltip1¥-parasitized-(i.e., tw..o.or more 
cowbird eggs are laid). 

Neotropical migrants are especially vulnerable; to cowbird 
parasitism. Most neotropical migrants build open~ nests, 
which are the most frequent target of cowbirds (Friedmarm 
1929). The cowbird egg-laying period generally extends from 
mid-April until mid-Jul_y (Friedmann 1929, Scott 1963, 
Robinson, unpubl. data), which also coincides with the major 
period of egg-laying in most neotropical migrants (Whitcomb 
et al. 1981). Resident and short.distance migrants_ g~_!M!rallyJ1ave 
longer breedip-g seasons that only partially overlap that of the -Co\v'bird hosts with restricted geographical ranges can be 
particularly vulnerable to parasitism. Co~ 
considered one major ca~e (along with habitat loss) of 
population declines and tbe endangered status of the Kirtland's 
Warbler (Dendroicd kirtlandii) (Walkinshaw 1983), LeastBeli'S. 

--A-,Vueo (vireo belli pusillus) (Franzreb 1989), Southwestern 
vifilow Flycatcber (Empidonax traillii extimus) (Unitt 1987, 
Brown 1988), ·anc1_Black-capped Vueo (Vireo atricapillus) 
(Grzybowski et al. 1986). Cowbinl.fustswith largerI3I1;,oes-·may 
be less vulnerable because beavily ~ populations can 
be ''resciiea'' Qy inimigrants produced from populations in areas 
where parasitism levels are lower.· Local extinctions of 
wide-ranging species, however, have occurred; in Oklahoma 
(Orchard Oriole, Jcterns spurius) (J. Grzybowski, pers. obs.) and 
in the lower Rio Grande Valley (J. Aivin, pets. cQmm.) and may 
be linked to heavy parasitism 
, The p_arasitic life histm:y of cowbirds enables them to 

occupy a wider range of habitat;: than any other North American 
passe~. Because cowhio:1s dQ not tend their own offspring, 
their two main activities during the-breeding season, feeding and 
searching for hosts, can be uncoupled-and caitjaj _ _qut in different 
Iocatioi;is. Cowbirds can therefore occupy habitats that fulfill 
only one of these needs (Rothstein et al. 1984) and regularly 
commute up to 7 1an between feeding and nest-searching_ sites 
(fig. 1, see also Rothstein et al. 1984). In southern Illin0is and 
central Missouri, for example, cowbirds that searched- for nests 
in forests fed 0.1-4.0 km away in pastures, feedlots foflivestock 
(pigs, horses, and cattle), mowed roadsides, lawilS, recently 
plowed and planted row crop fields, campgrounds, gravel 
roadsides, bird feeders, and logging roads (fig. 1). In the Siena 
Nevada of California, recently arrived cowbirds comnruted on 
average once. a day between horse corrals and feeding areas. 
~:J1984):estimate~-------gre-~~~9e1~,~;/Ji~~­
possible for cowbuds to parasitize· hosts over an aiea of_ 154 
1an1• tbat contained no other suitable -feeding, sites. • 

In southern Illinois, where-there are man_y I)Otential feeding 
sites, cowbirds fed throughout the day (fig. 2). Perhaps because 
of the proximity of feeding and nest-searching areas, coWQirds 

--i'S'tena:::«Cbe most abundant in heterogeneous "fragtn~l!!e,d" 
landscapes in which grassy areas are intermixed with ~hrubby 
old fields and/or forests. Cowbird C9ritrol may be- -intlth more 
clifficult in landscapes where human activities have created many 
potential feeding areas (Rothstein et al. 1987; see below), 
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Figure 1. - Movements patterns of breeding female 
Brown-h_eaded Cowbirds in Illinois and Missouri. Movements 
are presented as lhe percent of total movements from 
roosting to breedii1g, breeding to feeding, and feeding to 
roosting locations in 1 km distance classes, and are based 
on 1,160 movement by 96 radio-tagged Cowbirds during 1991 
and 1992 (Thompson, In Review). 
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Figure 2. - Diurnal patterns in habitat use by breeding female 
Brown-headed Cowbirds in Missouri and Illinois. Habitat use 
was determined from 3,584 locations of 96 radio-tagged 
female cowbirds in 1991 and 1992 (Thompson, In ReVieW). 

cowbird populations have saturated the available forest in this ~ 
_area ID. contrast, the percent of nests parasitized is low (<10%) 
thr!:>ughout extensively (>80%) forested sections of the Mark 
Twain and Hoosier National Forests (John Faaborg and Don 
Wbi_@iead, peIS. comm.). Similarly, Hoover (1992) found no 
evidence of an edge effect in central PennsyIVania where 
cowbixd populations are generally low. The magnitude· of the 
"cowbird edge effect" therefore varies-within arid"-ru:iiClng 
re~Oru;, apparently in response to landscape-level variation in 
fragmentation and cowbini abundance. 

~ 'I here lS little information on differences between •imtemal" 
edges, such as those around clearcuts or "wildlife" openings, 
and "external'; edges such as agricultural fields. Overcash and 
Roseberry (1987) found cowbird abundance to b"e- 4-5- times 
higher around small (<4 ha) wildlife openings in the Shawnee 
National Forest of southern Illinois, but have no data on nest 
parasitism. Don Whitehead (pers, comm.) found higher 
parasitism levels along clerucuts than in forest. futerior in the 

Numbers of cowbirds and rates o~j_ti@ within the ___ Hoosier.N__afil!_:Qfil_~~~-thereJs_..no.fffiiine:hahitat __ _ 
~~~~eel uous Vaty e m ges (Gates ~ifils lil ·aea:rcuts. Brittingham allcfTe"inple (1-983) found --

-and Gysel 1978, Chaska and Gates 1982, Brittingham and ffiat levels of paras1ttsm were just as high near openings of·o.2 
Temple 1983). In an extensively forested area of Wisconsin, for ha as they were near agricultural openings. Robinson is currently 
example, B.pttingbam and Temple (1983) and Temple and Cary ~ studying the effects of smaiI (gj.2 ha) openings created by 
(1988) found that percent ofparasitized nests declined from 65% 'J.,_.selective logging on cowbird parasitism. . 
W:thin 99, m of an edge to less than 18% at> 300 m. Brittingham Corridors such as powerlines within forest habitats also 
and Temple (1983) argued that forest fragmentation leads to create internal edges. Gates and his colleagu_es looked at whether 
bi~ levels of parasitism by increasing the ratio of forest edge numbers of cowbinls and levels of parasitism are_ higher near 
(>j_OO m from an edge) to forest interior (300 m frofu an edge). these openings and compared the_se results with natwal corridors 
In. a modetately (50%) forested area of the Shawnee National~ created by streams (Chaska and Gates 1982, Gates and Giffen 
Forest in southern Illirnis, however, Robinson et al (in review) 1991). They found numbers of cowbirds and levels of parasitism 
and Trine et al (in review) foinxl no appreciable decrease in were higher near both types of conidors, but alsO found higher 
parasitism levels even 800 m from the nearest edge. Apparently, host densities near corridors. Gates is continuing his .resean:;h 



away from these animals (Grzybowski 1990a). However, if 
livestock are. disperned, effectiveness is compromised (Rothstein 
"1 al. 1987, Tazil< and Cornelius unpubl. data). 

A modi.frcation of this approach has been used with 
rotational grazing systems, a system where cattle are moved 
from pasture to pasture on a rotational basis. At the Kerr WMA 
in Texas, cattle were placed immediately adjacent to 
Black-capped Vireo nesting areas (containing traps) at the 
beginning of the nesting seasoIL Capture rates of females 
improved dramatically for the trap closest to the cattle, observed 
parasitism was the lowest recorded, and vireo reproductive 
success the highest (Gnybowski 1990b). 

Capture rates at traps are often high at the beginning of the 
trapping effort, and drop substantially after an initial capture 
period of two to four weeks. Most of the cowbirds are nonnally 
removed in this initial period, although traps operated near 
cowbird feeding sites continue catching cowbirds for most of 
the season. 

Cowbird Shooting 

Female cowbirds can be attracted to taped calls and 
removed by shooting. Shooting has been used in conjunction 
with trapping on Fort Hood (Hayden and Tazilc unpubl. data), 
but the specific effects of shooting were not isolated from those 
of trapping. About 24 7 female cowbirds were removed, some 
of which may have been later trapPed if not shot Nonetheless, 
the technique can be used to remove a substantial number of 
cowbirds, and. may be useful and more cost-effective in some 
areas with small or scattered groupings of sensitive species. 
Cowbirds, however, are sensitive to activity near the traps, 
including extended human visitation Thus, shooting should not 
be conducted at the trap locations themselves. 

Control at Roosts 

Because cowbirds gather in large roosts during the 
nonbreeding season, they ai:e potentially vulnerable to 
large..scale control efforts (e.g., Johnson et al. 1980). Such 
control efforts, ho':Vever, should be considered carefully before 

·-===-,',tli',ey""'are=unpfeinemed: Previous eraoiaitiori programs Eave ·Jiad 
little appare·nt effect on national populations of cowbirds, 
possibly because birds from many regions gather in the same 
roosts. The effects of control at winter roosts are therefore likely 
to be diffuse and may not protect any specific endangered 
population Control efforts may also worli: only for a few years 
if they select for cowbirds that avoid large IO(}sts. Nevertheless, 
control at winter roosts may offer the most practical way to 
reduce cowbird populations in fragmented landscapes where 
local trapping is too expensive. Even if many of the cowbirds 
killed would be from areas where they pose little threat the 
enhanced productivitr of host species throughout their range 
might increase the pool of immigrants available to recolonize 

areas with heavier.rates of parasitism. Martin (1992), however, 
has argued that in most areas the effects of nest predatiOn on 
host population dynamics far outweigh the consequences of 
brood parasitism. Landscape management that redu<;;eS both 
cowbird and nest predator populations (Temple anµ Cary 1988) 
may therefore still be the best long-term solution to pr;eserving 
populations of neotropical migrants (see below). The ethical 
implications of large-scale eradication of a native songbird. also 
need to be considered before such a program ~s considered. Even 
among the authors of this paper, opinions are divided about the 
value of control at winter roosts. 

(_Landscape and Habitat Management~) 

Perhaps the best and most permanent way to. reduce the 
impact-0( co~birds on neotropical migrants is· through 
~pe-Ievel management Which can be effective at a much 
larger scale than trapping. Because cowbirds are frequently 
associated with agriculture, human settlements, and internal and 
external edges, the best management strategy is to maintain 1¥8e 
areas of contiguciris. hab1taL U ofortnnately, • we cannot PIDvide 
o~ specific guideline for minimum area requirements for 
reducing cowbird impacts because edge effects vary: among 
lanc!scapes and cowbirds can commute long distances when 
searching for nests (fig. 1). As a general rule, however, bigger 
tracts are_ preferable to small ones, wider riparian strips are 
better- than 'narrow- ones, and compac,t shapes_ qre preferable !O 
complex'·shap~.f-With 'high rritiOS O(edge"tO inte'rior. ·-

Mailagers must also keep in mind the landscape surrounding 
the area being managed. Landscapes with few feeding 
opportunities for cowbirds may not .have problems with coWbird 
parasitism even along edges and small openings. Landscapes 
with abundant cowbird feeding habitat may have cowbird 
populations that saturat_e breeding habitat regardless of proximity 
to edge. Ultimate solutions to the increasing thre&; of cowbird 
parasitism to neotropical migrants must involve changing 
land-use practices and configurations that reduce cowbird 
feeding areas. Below we provide more specific guidelines. 

Forest Habitat 

J. Where possible, managers should seek to maintain and 
establish large areas of coil:liguous forest coV'er that include core 
areas of forest _interior. Estunate·s of areas necessaiy to sustain 
p'ophlatfOrts'' Of neritiopical migrants vaiy regiopally. Robbins et ~ 
al. (19&9). for example, suggest rnaintainiug at least 3000 ha of. 
contiguous forest as the minimum required to retain local 
QOpulations of forest songbirds in the mid-Atlantic states. Data 
from moderately fragmented areas of the Mdwest suggest _that 
Breas of 20,000-50,000 ha ma be neces because the 

cape supports very high cowbird populations aml 
paraSitism rntes remain l'tt@:._~entwo km fiom feci:libg aw.as 
(Robinson, unpubl dafu.). The Biological Advisory Team (1990) 


