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ABSTRACT. Declining grassland breeding bird populations have led to increased efforts to assess habitat
quality, typically by estimating density or relative abundance. Because some grassland habitats may function
as ecological traps, a more appropriate metric for determining quality may be breeding success. Between
1994 and 2003 we gathered data on the nest fates of Eastern Meadowlarks (Sturnella magna), Bobolinks
(Dolichonyx oryzivorous), and Savannah Sparrows (Passerculus sandwichensis) in a series of fallow fields
and pastures/hayfields in western New York State. We calculated daily survival probabilities using the
Mayfield method, and used the logistic-exposure method to model effects of predictor variables on nest
success. Nest survival probabilities were 0.464 for Eastern Meadowlarks (n = 26), 0.483 for Bobolinks (n 
= 91), and 0.585 for Savannah Sparrows (n = 152). Fledge dates for first clutches ranged between 14 June
and 23 July. Only one obligate grassland bird nest was parasitized by Brown-headed Cowbirds (Molothrus
ater), for an overall brood parasitism rate of 0.004. Logistic-exposure models indicated that daily nest
survival probabilities were higher in pastures/hayfields than in fallow fields. Our results, and those from
other studies in the Northeast, suggest that properly managed cool season grassland habitats in the region
may not act as ecological traps, and that obligate grassland birds in the region may have greater nest survival
probabilities, and lower rates of Brown-headed Cowbird parasitism, than in many parts of the Midwest.

RÉSUMÉ. En raison de la diminution des populations d'oiseaux de prairies, les efforts visant à évaluer la
qualité de l'habitat sont de plus en plus importants. Ces évaluations sont généralement effectuées par
l'estimation de la densité ou de l'abondance relative. Étant donné que certains habitats de prairie peuvent
se révéler des pièges écologiques, le succès de reproduction peut être une mesure plus appropriée pour
déterminer la qualité des habitats. Entre 1994 et 2003, nous avons récolté des données sur le destin des
nids de la Sturnelle des prés (Sturnella magna), du Goglu des prés (Dolichonyx oryzivorous) et du Bruant
des prés (Passerculus sandwichensis) dans plusieurs champs en jachère, pâturages et champs de foin dans
l'ouest de l'état de New York. Nous avons calculé le taux de survie quotidien à l'aide de la méthode de
Mayfield. Nous avons également utilisé la méthode logistique d'exposition afin de modéliser les effets des
variables explicatives sur le succès de reproduction. Le taux de survie quotidien s'élevait à 0,464 % pour
la Sturnelle des prés (n = 26), à 0,483 % pour le Goglu des prés (n = 91) et à 0,585 % pour le Bruant des
prés (n = 152). Les dates d'envol pour les premières couvées étaient comprises entre le 14 juin et le 23
juillet. Un seul nid d'une des espèces d’oiseaux spécialistes des prairies a été parasité par des Vachers à
tête brune (Molothrus ater) pour un taux global de parasitisme des couvées de 0,004 %. Les modèles
logistiques d’exposition ont indiqué que le taux de survie quotidien était plus élevé dans les pâturages et
les champs de foin que dans les champs en jachère. Nos résultats, ainsi que ceux provenant d'autres études
menées dans le Nord-est, suggèrent que, dans cette région, les habitats de prairie (graminées de saison

1Department of Environmental Science and Biology, The College at
Brockport, State University of New York, 2U.S. Geological Survey, 3New
York State Department of Environmental Conservation

http://www.ace-eco.org/vol5/iss2/art3/
http://www.ace-eco.org/viewissue.php?sf=2
http://www.ace-eco.org/viewissue.php?sf=2
mailto:cnorment@brockport.edu
mailto:mrunge@usgs.gov
mailto:mrmorgan@gw.dec.state.ny.us


Avian Conservation and Ecology 5(2): 3
http://www.ace-eco.org/vol5/iss2/art3/

fraîche) gérés correctement pendant la saison hivernale ne constituent pas des pièges écologiques et que,
par rapport à d'autres régions du Midwest, le taux de reproduction des oiseaux spécialistes des prairies
serait supérieur, et le taux de parasitisme de Vacher à tête brune serait inférieur.

Key Words: Bobolink; breeding biology; conservation; Eastern Meadowlark; grassland birds;
management; Northeast; Savannah Sparrow. 

INTRODUCTION

Populations of many obligate grassland birds in
North America have declined significantly during
the last 40 yr (Sauer et al. 2008). Although
population trends of many breeding birds vary
across regions, the declining trend for grassland
birds is consistent across much of North America,
including the Northeast (Peterjohn and Sauer 1999,
Murphy 2003, Sauer et al. 2008). Declining trends
for many grassland birds in the Northeast, defined
here as New York and the six New England states,
has stimulated much research because a better
understanding of the ecology of these species will
assist in developing management plans (Vickery
and Herkert 2001). Much of the early, management-
oriented research on grassland bird ecology in the
Northeast focused on aspects of habitat selection,
including effects of grassland area and vegetation
structure and composition on grassland bird
abundance (e.g., Bollinger and Gavin 1992, Vickery
et al. 1994, Bollinger 1995, Smith 1997, Norment
et al. 1999).

Although habitat selection studies provide valuable
information for managers interested in enhancing
grassland bird populations, there are several reasons
why more data on the breeding biology of grassland
birds in the Northeast also are important. First, there
is a general need for more data on grassland bird
breeding productivity across North America
(Vickery and Herkert 2001), along with
comparative studies from different regions (Winter
et al. 2006). Second, density and abundance may be
misleading indicators of habitat quality (Van Horne
1983, Hobbs and Hanley 1990, Vickery et al. 1992a,
Walk and Warner 2000; but see Bock and Jones
2004), because habitats with large numbers of
grassland birds may function as population sinks
(sensu Pulliam 1988, Vickery and Herkert 2001) or
ecological traps (Best 1986, Bollinger et al. 1990,
Misenhelter and Rotenberry 2000, Schlaepfer et al.
2002). Third, factors affecting grassland bird

density may be different from those affecting
nesting success (Hughes et al. 1999, Winter and
Faaborg 1999, Davis 2003, Winter et al. 2006).

From 1994 to 2003 we collected breeding biology
data for grassland birds at Iroquois National
Wildlife Refuge in western New York State. We
focused on the three common obligate grassland
birds (sensu Vickery et al. 1999) in the study area:
Bobolink (Dolichonyx oryzivorous), Eastern
Meadowlark (Sturnella magna), and Savannah
Sparrow (Passerculus sandwichensis). Because
Breeding Bird Survey data indicate that these
species have declined in the Northeast since the
1960s (Sauer et al. 2008), one objective of our study
was to provide data to evaluate management
activities on the refuge and surrounding area. A
second objective was to compare our data on nesting
success of obligate grassland breeding birds from a
site near the periphery of their range, i.e., in the
Northeast, to published data from the Midwest,
considered to be the center of distribution in North
America for most grassland species and their
habitats (Vickery et al. 1999). Data from our study
supplement those from other studies of obligate
grassland bird breeding biology in the Northeast
(Bollinger and Gavin 1992, Vickery et al. 1992a,
Wells 1997, Balent and Norment 2003, Perlut et al.
2006, Perlut et al. 2008); together, these provide a
context for evaluating efforts to conserve obligate
grassland breeding birds in the region.

STUDY AREA AND METHODS

Study site

We began our study in May 1994 at Iroquois
National Wildlife Refuge (NWR) and the
contiguous New York State Department of
Environmental Conservation Tonawanda and Oak
Orchard Wildlife Management Areas (WMAs; 43º
08’N, 78º23’W), approximately 65 km west of

http://www.ace-eco.org/vol5/iss2/art3/


Avian Conservation and Ecology 5(2): 3
http://www.ace-eco.org/vol5/iss2/art3/

Rochester, New York, in the Great Lakes Plain
ecozone of New York (Andrle and Carroll 1988).
More than 1,000 ha of potential upland habitat for
grassland birds exist in the Iroquois NWR, Oak
Orchard and Tonawanda WMA complex. This
habitat includes fields managed as warm season
grasslands dominated by switchgrass (Panicum
virgatum), old fields with a grass/forb/shrub mix,
fallow farm fields, and pastures/hayfields (Norment
et al. 1999), interspersed in a landscape matrix of
wetlands, croplands, and hardwood forests.
Common grasses in old fields, fallow farm fields,
hayfields and pastures included the cool season
species timothy (Phleum pratense), orchard grass
(Dactylis glomerata), redtop (Agrostis alba), and
smooth brome (Bromus inermis). Common forbs
included goldenrod (Solidago spp.), wild carrot
(Daucus carota), milkweed (Asclepias spp.), and
birds-foot trefoil (Lotus corniculatus). Nine fields
were included in the study, ranging from 5 ha to 98
ha; these fields were classified as either pastures/
hayfields (n = 3) or fallow fields (n = 6). Pastures/
hayfields were disturbed by mowing, haying, or
light grazing after 1 August and the cessation of
grassland bird breeding, generally on an annual
basis, whereas fallow fields were not disturbed by
management-related activities during the study.
Sample size and range of field areas was constrained
by the number of patches maintained as grassland
in the study area. Fallow fields had a higher
proportion of forbs and shrubs than did pastures/
hayfields (C. J. Norment, unpublished data).

Field methods

We conducted nest searches by flushing females or
following an incubating female or adult carrying
food to the nest. Number of eggs and/or nestlings,
and unhatched eggs were recorded, along with any
evidence of brood parasitism by Brown-headed
Cowbirds (Molothrus ater). The most intensive nest
searches and monitoring occurred in 1994, 1995,
1996, 2002, and 2003; we found smaller numbers
of nests from 1997-2001. We marked most known
nests with a small piece of flagging placed ~5 m
from the nest, and checked them at two to three d
intervals, as suggested by Hazler (2004), until
nestlings were close to fledging, at which time we
checked them at one d intervals. We attempted to
minimize disturbance around nests by approaching
them from different directions on consecutive visits.
Successful fledging was most often, in about 80%

of the cases, determined by the presence of attendant
parents in the vicinity of the nest.

Statistical analyses

We calculated two metrics of nesting success:
apparent nest success, and the daily probability of
nest survival. Although apparent nest success, i.e.,
the proportion of known nests surviving to fledging,
generally overestimates true nesting success
(Johnson and Shaffer 1990, Jehle et al. 2004, Perlut
et al. 2006), it has been commonly reported in the
literature and we present it for comparisons with
studies from the Midwest. We calculated daily
survival probabilities using the program MAYFIELD
(Hines 2002), based on all nest records for each
species. The probability of nest survival then was
calculated by raising daily survival rates by the
power of average lengths of the nesting cycle
reported in the Birds of North America accounts:
23 d for the Savannah Sparrow (Wheelwright and
Rising 2008), 24.5 d for Eastern Meadowlarks
(Lanyon 1995), and 23 d for Bobolinks (Martin and
Gavin 1995). Although limitations of the Mayfield
method have been noted (Jehle et al. 2004, Shaffer
2004), it generally gives results similar to those of
the Stanley (2004) method, program MARK
(Dinsmore at al. 2002), and the logistic exposure
method (Jehle et al. 2004, Winter et al. 2004), and
again is useful for comparisons with other studies.

We also used the logistic-exposure method (Shaffer
2004) to model effects of predictor variables on nest
success. The response variable in the logistic-
exposure method is nest success or failure over
individual periods of observation, i.e., times
between visits; predictor variables included the
factors species, i.e., Bobolink, Eastern Meadowlark,
and Savannah Sparrow, year, and habitat type, i.e.,
fallow field and hayfield/pasture, while field area
was treated as a continuous covariate. We created a
series of 38 candidate models that included all
subsets of predictors from the most complex model,
and compared them using Akaike’s Information
Criterion (AIC) corrected for small sample size
(AICc; Burnham and Anderson 2002). Models were
ranked according to ∆AICc , the difference between
each model and the model with the lowest AICc 
value; we also calculated AICc weights (wi) for each
model, which assist in assessing the evidence
favoring a model (Burnham and Anderson 2002).
The most complex model that we evaluated
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Table 1. Breeding biology data for obligate grassland breeding birds at Iroquois National Wildlife Refuge,
1994-2003. Daily survival probabilities were calculated using the Mayfield method. Values are mean ±
SE; sample sizes are given in ( ). BOBO = Bobolink, EAME = Eastern Meadowlark, SAVS = Savannah
Sparrow.

Species Clutch initiation
date†

Fledge date† Range, fledge
dates

Apparent nest
success

Daily survival
probability

BOBO
EAME
SAVS

25.5 ± 1.08 (74)
14.1 ± 1.95 (23)
24.4 ± 1.07 (128)

53.3 ± 1.05 (55)
41.9 ± 2.26 (18)
47.4 ± 1.05 (109)

14 June – 24 July
30 May – 3 July
30 May – 23 July

0.659 (91)
0.654 (26)
0.743 (152)

0.969 ± 0.006 (91)
0.969 ± 0.011 (26)
0.977 ± 0.004 (152)

 † Dates are given as days from 1 May, with 1 May = 1. 

included all predictors as main effects, plus three
two-way interactions (habitat*species, species*
area, and habitat*area) and one three-way
interaction (species*habitat*area). Interactions
included in the initial model were specified a priori,
based on our understanding of grassland bird
breeding biology and our “system” (Burnham and
Anderson 2002). No two-, three-, or four-way
interactions with year were included in our models,
because of rank deficiencies. Summary statistics are
reported as mean ± 1 SE, unless otherwise noted.

RESULTS

We determined nest fates for 269 obligate grassland
bird nests at Iroquois NWR between 1994-2003.
Apparent nest success was 0.659 (n = 91) for
Bobolinks, 0.654 (n = 26) for Eastern Meadowlarks,
and 0.743 (n = 152) for Savannah Sparrows. Mean
daily survival probabilities ranged from 0.969 for
Bobolinks to 0.977 for Savannah Sparrows (Table
1); these generated nest survival probabilities of
0.483 for Bobolinks, 0.464 for Eastern
Meadowlarks, and 0.585 for Savannah Sparrows.
Clutch size averaged 5.20 ± 0.09 for Bobolinks, 4.76
± 0.12 for Eastern Meadowlarks, and 4.20 ± 0.06
for Savannah Sparrows; hatchabilities (sensu
Koenig 1982) ranged from 0.909 for Bobolinks to
0.936 for Eastern Meadowlarks (Table 2). Average
initiation date for first clutches was earliest for
Eastern Meadowlarks (14 May) and latest for
Bobolinks (25 May; Table 1). Range of known
fledge dates for first clutches spanned a period
between 14 June and 24 July for the three species

(Table 1). We found only one obligate grassland
bird nest, that of a Savannah Sparrow, parasitized
by a Brown-headed Cowbird, for an overall brood
parasitism rate of 0.004 (n = 269 nests).

We evaluated 38 models relating obligate grassland
bird nest success to the predictors species, habitat,
area, and year (Table 3). The best model included
only the predictors habitat and area, while the only
other model with a ∆AICc value < 2.0 included
habitat, area, and the habitat-area interaction (Table
3). Neither species nor year had significant effects
in any of the 38 models that we evaluated. For the
best model, daily nest survival probabilities were
higher in pasture/hayfield habitat than in fallow
fields (Fig. 1). For this model, logistic-exposure
predictions across the range of possible areas (0 –
100 ha) indicated that daily nest survival
probabilities remained almost constant across area
for pasture/hayfields, but decreased for fallow fields
(Fig. 1).

DISCUSSION

Comparisons with grassland bird breeding
biology in the Midwest

Our results indicate that obligate grassland birds at
Iroquois NWR have potentially high breeding
productivity, relative to many populations in the
Midwest. Clutch sizes for Eastern Meadowlarks,
Bobolinks, and Savannah Sparrows were equivalent
to, or greater than, values reported from the upper
Midwest (Lanyon 1995, Martin and Gavin 1995,
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Table 2. Mean clutch size and clutch-size distribution for grassland birds at Iroquois National Wildlife
Refuge, 1994-2003.

Clutch Size

Species n 2 3 4 5 6 7 Mean ± SE Hatchability (n)

Bobolink 81 1 0 10 42 27 1 5.20 ± 0.085 0.909 (350)

Eastern Meadowlark 25 0 0 8 15 2 0 4.76 ± 0.119 0.936 (94)

Savannah Sparrow 128 1 10 80 36 1 0 4.20 ± 0.055 0.932 (439)

Winter et al. 2004, Wheelwright and Rising 2008).
Hatchability, defined as the proportion of eggs
surviving to the end of incubation that hatch (Koenig
1982), is another aspect of these species’ basic
breeding biology that supports our contention.
Hatchability may be negatively affected by a variety
of social and ecological factors, but values for
Eastern Meadowlarks, Bobolinks, and Savannah
Sparrows were greater than that predicted for a
latitude of 43ºN (Koenig 1982).

Basic breeding biology traits such as clutch size are
important in assessing habitat suitability for
grassland breeding birds. However, breeding
productivity is a more useful indication of habitat
quality (Van Horne 1983, Hobbs and Hanley 1990,
Vickery et al. 1992a, Walk and Warner 2000), and
by all measures, obligate grassland breeding birds
at Iroquois NWR are “doing better” than many
populations in the Midwest (Table 4). For Eastern
Meadowlarks, Mayfield nest survival probabilities
in the Midwest ranged from 0.03 – 0.59, whereas
apparent nest success rates were about 0.30 (Table
4); corresponding values for Iroquois NWR were
0.464 and 0.654. For Bobolinks, Mayfield nest
survival probabilities in the Midwest ranged from
0.14 – 0.534, with one apparent nest success rate of
0.482; corresponding values for Iroquois NWR
were 0.483 and 0.659. Finally, Mayfield nest
survival probabilities in the Midwest for Savannah
Sparrows ranged from 0.019 – 0.388, with one
apparent nest success rate of 0.584 (Table 4);
corresponding values for our study were 0.585 and
0.743. Brown-headed Cowbird parasitism rates, i.
e., proportion of nests parasitized, are variable
across the Midwest (Shaffer et al. 2003), but are
often much higher than found in our study. Only

0.004 of all known grassland bird nests were
parasitized at Iroquois NWR, wherease midwestern
parasitism rates ranged between 0.02 – 0.70 for
Eastern Meadowlarks, 0.11 – 0.50 for Bobolinks,
and 0 – 0.45 for Savannah Sparrows (Table 4; see
also Shaffer et al. 2003).

There are relatively few data on the breeding
biology of obligate grassland birds from other areas
in New York and New England, although all
available data support the comparison between our
data and those for the Midwest. Mayfield nest
survival probabilities were 0.527 for Bobolinks and
0.585 for Savannah Sparrows in cool season
grasslands at Fort Drum, New York, with no
cowbird parasitism in 113 nests (Bolsinger et al.
1999). In a series of Vermont hayfields and pastures,
nest success for obligate grassland birds varied
substantially across a series of grazing and mowing
treatments, although apparent survival rates and
nest survival probabilities (logistic exposure
method) averaged 0.64 and 0.46 for Bobolinks and
0.55 and 0.40 for Savannah Sparrows, respectively,
in fields that were not disturbed until after 1 August
(Perlut et al. 2006). Martin and Gavin (1995)
reported an apparent nest success rate for Bobolinks
in New York of 0.545, with no Brown-head
Cowbird parasitism, whereas brood parasitism rates
for Savannah Sparrows in New Brunswick and
Nova Scotia were 0.012 and 0.013, respectively
(Wheelwright and Rising 2008). Finally, Vickery et
al. (1992a) reported an overall apparent nest success
rate of 0.54 for a small (n = 39) sample of nests from
a sandplain grassland in Maine.

Our logistic-exposure results suggested that nest
survival was higher in hayfields/pastures than in
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Table 3. Model selection results for daily nest survival for obligate grassland breeding birds, Iroquois
National Wildlife Refuge. The top 11 out of 38 models are shown (those with AICc weights, wi, greater
than 0.01). The models are described by indicating which main effects and interactions were included (Sp
= species, Hab = habitat, A = area, Yr = year), and the number of parameters, k, they contained.

Model k AICc ∆AICc wi

Sp Hab A Yr Sp*Hab Sp*A Hab*A Sp*Hab*Yr

X X 3 629.007 0.000 0.421

X X X 4 630.526 1.519 0.197

X 2 632.135 3.128 0.088

X X X 5 632.594 3.586 0.070

X X X X 7 633.171 4.163 0.053

X X X X X 9 633.978 4.970 0.035

X X X X 6 634.160 5.153 0.032

X X X X X 8 635.176 6.168 0.019

X X 4 635.553 6.545 0.016

X X X X X X 10 635.740 6.732 0.015

X X X X 7 636.273 7.266 0.011

fallow fields. Area had little effect on nest survival
probabilities in pastures/hayfields, but had a
negative effect on survival probabilities in fallow
agricultural fields (Fig. 1). This result is surprising,
given the generally positive effect of field area on
grassland bird breeding productivity metrics
(Johnson and Temple 1990, Winter and Faaborg
1999, Balent and Norment 2003, Herkert et al. 2003,
Bollinger and Gavin 2004, Ribic et al. 2009; but see
Skagen et al. 2005, Davis et al. 2006, Winter et al.
2006). However, the negative area effect for fallow
fields may be partially explained by a lower daily
survival probability for the small set of nests (n =
10) located in the largest fallow field (69 ha)
included in our study (Fig. 1). In turn, the lower
survival probability in this field may have been
related to the presence of transmission lines, which
were absent from other fields in the study; these
lines bisected the field and offered perches for

potential nest predators, such as American Crows
(Corvus brachyrhynchos; C. J. Norment, personal
observation).

Management and conservation implications

Although our data on obligate grassland bird
breeding biology are from only one area in western
New York, they, along with data from other parts
of the Northeast, may have several wider
management and conservation implications. First,
they suggest that at least some grasslands in the
region may not act as ecological traps (Schlaepfer
et al. 2002), and potentially may provide more
productive breeding habitat than in many
midwestern areas, at least those not managed
directly for obligate grassland breeding birds. High
productivity for obligate grassland breeding birds
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Fig. 1. Daily survival probabilities for obligate grassland bird nests at Iroquois National Wildlife Refuge
in fallow fields (solid line, closed circles) and pasture/hayfields (dashed line, open circles). The lines are
the predictions from the top logistic exposure model, with 95% confidence intervals. The circles are
field-specific Mayfield estimates. The sixth fallow field, with area 40 ha and estimated daily survival
rate of 0, is not shown because the sample size, 1 nest, was so small.

in the Northeast may be due to proper management
of disturbance in selected sites, and reduced levels
of predation and brood parasitism. In terms of
disturbance, none of our study sites were mowed,
hayed, or grazed until after 1 August, by which time
grassland breeding birds had fledged young (Table
1). In contrast, early haying had strong negative
effects on grassland bird productivity (Perlut et al.
2006) and survival (Perlut et al. 2008) in Vermont;
nest success of Bobolinks in New York (Bollinger
et al. 1990); and Eastern Meadowlarks in Illinois
(Roseberry and Klimstra 1970).

Nest predation is a critical demographic parameter
for declining grassland songbirds (Fletcher et al.
2006), and control of multiple species of predators
from large grassland tracts may increase the
productivity of prairie-nesting ducks (Greenwood
and Sovada 1996). Although we know of no data
with which to compare predator abundance in
midwestern and northeastern grasslands, several
indirect pieces of evidence suggest that predation

may be relatively light, at least in large, properly
managed grasslands in the region. First, predation
rates on artificial nests placed in grasslands at
Iroquois NWR were highest at field-forest
boundaries (Ardizzone and Norment 1999), and in
smaller grasslands (Windig 2006), while Bobolink
nests in interior grassland habitat, > 100 m from a
wooded edge, had higher survival rates than nests
in edge habitat (Bollinger and Gavin 2004). Second,
Mayfield nest survival probabilities for Grasshopper
Sparrows (Ammodramus savannarum) in New
York were much lower (0.24) in small grasslands ≤ 
13 ha (Balent and Norment 2003) than in large
grasslands (240 – 650 ha) in Massachusetts (0.624;
Jones 2000); in both study sites, predation appeared
to be the main cause of nest failure (Jones 2000; C.
J. Norment, unpublished data). Third, nest
predation by mammals in at least one northeastern
grassland appears to be mostly incidental, and not
because of active searching for songbird nests
(Vickery et al. 1992b).
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Table 4. Breeding biology data for Eastern Meadowlarks, Bobolinks, and Savannah Sparrows from
midwestern North America and the current study (boldface).

Species State/
Province

Apparent nest
success

Mayfield nest
survival probability

Cowbird
parasitism

(proportion)

Source

Eastern Meadowlark

NY 0.654 0.464 0.00 Current study

IL 0.305 Roseberry and Klimstra 1970

KS 0.10-0.25 Granfors et al. 1996

IL 0.02 Robinson et al. 2000

KS 0.70 Elliot 1978

KS 0.50 Fleischer 1986

NE 0.16 Hergenrader 1962

WI 0.33 0.16 Lanyon 1957

IL, KS, MO 0.03-0.59 0-0.53 Herkert et al. 2003

MO 0.195 Winter and Faaborg 1999

KS, OK 0.095-0.176 0.245 Rahmig et al. 2008

Bobolink

NY 0.659 0.483 0.00 Current study

WI 0.534 0.34 Johnson and Temple 1990

ND, MN 0.14-0.16 Koford 1999

IA 0.482 0.294 0.18 Fletcher et al. 2006

ND, MN 0.207 0.11 Winter et al. 2004

MB 0.50 Davis and Sealey 2000

ND 0.25 Koford et al. 2000

ND 0.11 Granfors et al. 2001

Savannah Sparrow

NY 0.743 0.585 0.006 Current study

ND 0.155 Koford 1999

MN 0.019 Koford 1999

MN 0.338 0.37 Johnson and Temple 1990

MB 0.07 0.32 Davis and Seeley 2000

SK 0.584 0.227 0-0.45 Davis 2003

MN, ND 0.314 0.05 Winter et al. 2004
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Although reasons for generally lower rates of
predation on grassland bird nests in the Northeast
may be difficult to discern, there is a clear
relationship between rates of Brown-headed
Cowbird abundance and brood parasitism for
obligate grassland breeding birds in the Midwest
and Northeast. In the Midwest, rates of cowbird
parasitism on grassland bird nests are correlated
with cowbird abundance at both the regional
(Herkert et al. 2003) and local scales (Jensen and
Cully 2005). Given that cowbird populations are
much higher in the Midwest than in the Northeast
(Peterjohn et al. 2000, Sauer et al. 2008), and that
cowbird parasitism declines with distance from the
Midwest (Chace et al. 2005), we would expect that
brood parasitism rates from our study site, and other
areas in the region, would be low. Although a
demographic study of Dickcissels (Spiza
americana) and Bobolinks in Iowa indicated that
reduction of nest parasitism from the observed rate
of about 0.18 would be insufficient to ensure stable
populations of either species (Fletcher et al. 2006),
nest parasitism rates may be much higher than 0.18
in parts of the Midwest (Table 4), and models
suggest that high rates of brood parasitism can
suppress seasonal fecundity more than predation
(Gryzbowski and Pease 2000).

A final point in regards to management is that in our
study, nesting productivity was high in habitat
patches dominated by introduced cool season
grasses, as at Fort Drum, New York (Bolsinger et
al. 1999), and in Vermont hayfields not cut until
after 1 August (Perlut et al. 2006). Abundance of
most northeastern obligate grassland birds also is
high in cool season grasslands with relatively low
cover (Bollinger 1995, Vickery and Dunwiddie
1997, Norment et al. 1999, Runge et al. 2004).
Grassland birds in the Midwest also do well in
Conservation Reserve Program (CRP) fields
enrolled in the CPI (cool season grasses and
legumes) option (Best et al. 1997, Delisle and
Savidge 1997, McCoy et al. 2001b). These data lead
us to question the tendency of grassland restoration
or establishment efforts in the Northeast to
emphasize warm season grasses such as switchgrass
(Panicum virgatum), Indian grass (Sorghastrum
nutans), and big bluestem (Andropogon gerardii;
Dickerson et al. 1998; see also Norment 2002;
National Resouces Conservation Service, unpublished
data). The rationale for this policy may be that most
naturally occurring grasslands in the Northeast,
which were limited primarily to maritime areas and
sand plains, were dominated by warm season

grasses (Niering and Dreyer 1989, Dunwiddie et al.
1997, Mehrhoff 1997); there also is a concern that
human-created grasslands may provide less optimal
habitat for grassland breeding birds than do
naturally occurring grasslands (Herkert et al. 1993,
Haas and Titus 1998, Askins 2000). However, many
obligate grassland birds in North America depend
upon artificial habitats (Askins et al. 2007), and
abundance of obligate grassland birds in warm
season grasslands in the region with tall, dense
vegetation, which occurs frequently, may be low
(Norment et al. 1999, Runge et al. 2004; see also
McCoy et al. 2001a; C. J. Norment, M. Norris, and
S. Isaacs, unpublished report). Thus, available data
tend to suggest that vegetation structure is more
important than composition for obligate grassland
birds in the Northeast. If managers in the region
want to promote both grassland bird populations and
native grasses in appropriate habitats, then cool
season grasses native to the Northeast, such as
Canada wildrye (Elymus canadensis), may be
planted in place of warm season species, or planting
mixtures should contain both native warm and cool
season grasses.

In conclusion, although our data are from a single
study area in western New York, they do suggest,
along with data from other studies in the region, that
large, existing grassland habitats in the region, if
managed properly, can provide high-quality
breeding habitat for a suite of obligate grassland
birds that are declining across much of North
America. Finally, maintenance of these habitats as
grasslands will not only benefit grassland birds, but
will also meet other important conservation goals,
such as maintenance of open, attractive cultural
landscapes, and regional biodiversity (Askins 2000,
Foster 2002).

Responses to this article can be read online at:
http://www.ace-eco.org/vol5/iss2/art3/responses/
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