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Depredation of artificial Ovenbird nests in a forest patch--One of the most likely 
causes of the decline of Neotropical migrants is the loss of suitable breeding habitat. Forest 
fragmentation reduces the quantity of habitat and the quality of the remaining habitat for 
avian reproductive success. Lower reproductive success sometimes can be caused by in- 
creased rates of nest predation, and nest predation on artificial nests may be more intense 
in habitat fragments than in larger, more continuous tracts of similar habitat (Wilcove 1985, 
Yahner and Scott 1988, Langen et al. 1991). 
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The Ovenbird (Seiurus aurocapillus) is one of several Neotropical migrant landbirds that 
are associated with the forest interior (Whitcomb et al. 1981, Freemark and Merriam 1986). 
The species appears to be declining rapidly (Ambuel and Temple 1982, Robbins et al. 1989) 
but we know of only one study (Hann 1937) that reported predation rates for a large number 
of Ovenbird nests. Consequently, our objectives were to (1) compare survival rates between 
artificial domed nests (mimicking that used by the Ovenbird) and artificial open-cup ground 
nests (typical of many Neotropical migrant species), (2) determine if artificial nests located 
closer to the forest/field edge exhibit lower survival rates than those located in the forest 
interior, and (3) compare survival rates, during a five-day cycle, throughout the breeding 
season. 

Study area and methods.-This study was conducted in a 70-ha forest patch adjacent to 
the east shore of Lake Shelbyville in Shelby County, Illinois (39”N, 88”W) during spring 
and summer of 1991. This is the largest forest patch bordering the lake and often is referred 
to as the “Boot” (Robinson 1992). The Boot was selectively logged as recently as 30 years 
ago, and the remaining stand consists of predominantly young (~30 cm DBH) Quercus, 
Aceraceae, Juglandaceae trees. Numerous steep ravines transect the forest and become more 
abrupt near the lake. The Boot is surrounded by agricultural fields (soybean and corn) and 
Lake Shelbyville. Land acquisition for the construction of Lake Shelbyville began in 1960 
by the U.S. Army Corps of Engineers, and the lake was completed in 1970. The surrounding 
floodplain has been left undisturbed and allowed to undergo succession since 1960. The 
vegetational habitat in this area is extremely heterogeneous and currently is being managed 
to maintain this heterogeneity (see Robinson 1992 for more details). 

Possible nest predators that were identified in the Boot include the American Crow (Cor- 

vus hruchyrhynchos), Blue Jay (Cyanocitta cristuta), eastern chipmunk (Tam& striatus), 

raccoon (Procyon Zotor), Virginia opossum (Didelphis virginianus), and various snakes (Lin- 
der, pers. observ.). Additional nest predators that were probably present and have been 
identified in habitat similar to the Boot include red fox (Vulpes w&es), gray fox (Urocyon 

cinereoargenteus), striped skunk (Mephitis mephitis), domestic cat (FeZis silvestris), and the 
domestic dog (CunisfamiZiaris). Population densities of potential predators were not known. 

We constructed artificial open-cup nests using plastic cups (90 mm in diameter and 4.5 
mm in depth) painted with flat black paint. Nesting material consisted of dry grasses placed 
in each cup. Infertile Northern Bobwhite (Colinus virginianus) eggs, acquired from a local 
game farm, were used. Artificial open-cup nests were placed in depressions in the leaf litter 
so that virtually no plastic was visible. We also constructed artificial domed nests, which 
were similar to the open-cup nests, but with a leaf litter dome to mimic the nest of the 
Ovenbird. Domes were built by placing leaf litter on arched twigs/branches that spanned 
the breadth of the nest. Open-cup nests were located near shrubs, logs, or trees, whereas 
domed nests were located in open areas. Seven nests of each type were placed 20, 200, and 
400 m, respectively, from the forest/agricultural field edge; nests of similar type were >50 
m apart, and all nests were >25 m from one another. Nests 400 m from this edge were 
100-200 m from the shore of Lake Shelbyville. Small and Hunter (1988) did not find large 
bodies of water to act as an edge for predators associated with ground nesting birds, there- 
fore, we refer to the area 400 m from the forest/agricultural edge as interior rather than 
another edge. 

A single egg was added daily to each artificial nest to create the appearance of an active 
nest in an attempt to elicit brood parasitism (Lowther 1979, Thompson and Gottfried 1981). 
Four trials were conducted between 16 June and 20 July 1991. A single trial consisted of 
depositing an egg (between 10:00 and 12:00 CST each morning) in each nest for four 
consecutive days. Nest fate was recorded at each visit; a nest was considered depredated if 
eggs were broken or missing (Yahner and Scott 1988). Egg fragments, if present, were 
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TABLE 1 
RESULTS OF AN ANOVA ON PREDATION OF ARTIFICIAL GROUND NESTZ? 

df F P 

Survival egg-days 

Nest type (N) 
Distance (D) 
Time (T) 
NXD 
NXT 
DXT 
NXDXT 

Predator-free days 

Nest type (N) 
Distance (D) 
Time (T) 
NXD 
NXT 
DXT 
NXDXT 

12.17 0.0374 
5.89 0.0282 
7.78 0.000 1 
0.77 0.5043 
0.95 0.4170 
0.86 0.5268 
0.53 0.7867 

10.13 0.0372 
12.84 0.0297 
6.68 0.0002 
0.47 0.6260 
0.79 0.5020 
0.7 1 0.5273 
0.66 0.683 1 

B Three effects were examined; nest type (N), distance from field CD), and time of trial (T). Nest type was either open- 
cup or domed. Nests were placed at dntancea of 20 m, 200 m, and 400 m from the agricultural edge of east-central Illinois 
in 1991. 

removed daily. Nest locations were changed (>20 m) for each trial. Rubber boots were 
worn to minimize scent trails. 

Survival rates were estimated by calculating egg-days of survival (referred to as egg 
survival) and the number of predator-free days (referred to as nest survival) each nest 
experienced. For each nest, we determined egg survival by summing the number of days 
each egg remained in the nest undisturbed. Each nest could achieve a maximum egg survival 
of ten (four days for the first egg deposited, three days for the second egg, two days for the 
third egg, and one day for the fourth) if left undisturbed for the duration of the trial. Nest 
survival is defined as the total number of days in which the nest was undisturbed. Thus, 
each nest received a score between 0 and 4. 

Data for both nest survival and egg survival were analyzed using an ANOVA. Tests were 
performed on untransformed data using general linear models (SAS 1990; PROC GLM). 
Main effects were nest type (two levels: domed and open-cup), distance from the forest/ 
field edge (three levels: 20 m, 200 m, and 400 m), and date of trial (four levels: trials 1, 2, 
3, and 4). 

Results.-During this study, 172 of the 189 (91%) nests were disturbed at least one time. 
Whether using nest survival or egg survival, significant differences were found for all three 
main effects: distance from the edge, date of trial, and nest type. However, no interactions 
were significant (Table 1). All results for survival measures are based upon pooled data 
from the four trials and nest type when appropriate. Nests located 20 m from the forest/ 
field edge exhibited significantly lower egg survival (X = 1.61 egg-days/nest) than nests 
located 200 m or 400 m from the edge (2 = 2.63 and f = 2.89 egg-days/nest, respectively). 
Nests 200 m and 400 m were not statistically different from one another. Nest fate was also 
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associated with nest type. Egg survival was significantly lower for open-cup nests (X = 1.81 
egg-days) than for domed nests (X = 2.94 egg-days), and this relationship was consistent at 
all three distances from the edge. Nests from trial 1 had a significantly higher egg survival 
than those of subsequent trials which were statistically indistinguishable from one another. 
Analyses performed using predation-free days exhibited identical significant relationships 
amongst the effects (Table 1) as those reported for egg survival. 

No brood parasitism was recorded during the study. The lack of parasitism most likely 
reflects the tendency of Brown-headed Cowbirds (Molothrus ater) to locate their host’s nest 
visually by following either parent back to the nest (Thompson and Gottfried 1981). The 
predators responsible for the extremely high predation rates recorded during this study were 
not identified. 

Discussion.-Our results indicate a difference in predation rates for the two nest types 
used in this study. Domed nests, mimicking those built by Ovenbirds, had a significantly 
higher egg survival rate than did open-cup ground nests, typical of most other Neotropical 
migrants. This effect was seen regardless of the distance from the edge or for the trial 
period. Our results do not appear to be consistent with the literature (Martin 1992, Robinson 
1992), which indicates Ovenbird egg survivorship to be very similar to that of other Neo- 
tropical migrants. Robinson (1992) did find that Ovenbirds had lower rates of brood para- 
sitism, suggesting that domed nests may offer some defense against nest disturbance. Despite 
apparently higher nest survivorship and lower brood parasitism rates, other factors, including 
low pairing success (Linder 1992, Villard et al. 1994), may contribute to the apparent decline 
in Ovenbirds (Robbins et al. 1989). 

We found egg survival to be significantly lower in nests located near the edge (20 m) 
than those located in the forest interior (200 m and 400 m). These results are consistent 
with those of Gates and Gysel (1978), Wilcove (1985), Wilcove et al. (1986), and Andrt% 
and Angelstam (1988). Yahner and Wright (1985), however, recorded no difference between 
predation rates of artificial nests near the forest/field edge and those in the forest interior. 
This might be explained by the relatively short distance (50 m) they chose to define the 
interior. 

The significantly higher egg survival rate we recorded during the first trial period has 
also been reported in several studies of natural nests (Zimmerman 1971, Dolbeer 1976, Best 
and Stauffer 1980). Subsequent decreased egg survival may result from an increase in the 
density of nest predators and the development of a search image that increases foraging 
efficiency (Bowman and Harris 1980). 

The forest consisted of an open understory, few shrubs (DBH < 7.5 cm), and almost no 
grasses. Several studies have shown that greater vegetational diversity and density reduce 
predator foraging efficiency (Bowman and Harris 1980, Sudgen and Beyersbergen 1986, 
Yahner and Cypher 1987). The lack of heterogeneity within the Boot may result in high 
predation rates throughout the forest. 

Although our results suggest a higher nest survivorship near forest edge, predation rates 
upon all artificial nests were high throughout the study area. The results could be interpreted 
in several ways, depending on what scale and/or criteria are used to define edge (Paton 
1994). Despite our own lack of resolution in this study, we support Paton’s (1994) suggestion 
of increasing sampling effort within 200 m of the ecotone. 
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Diet of nesting Killdeer in North Dakota.-The Killdeer (Charadrius vociferous) is one 
of the most widespread of all North American shorebirds and, unlike other shorebirds, 
tolerates a wide variety of open inland habitats in addition to the shores of coastal and 
inland water. Given its common status, there is surprisingly little information on the Killdeer 
diet. The only study is an unpublished report by Baldwin (1971) on their diet during the 
breeding season (June 16 to July 28) on the shortgrass prairie of eastern Colorado. Hen- 
derson (1927), Bent (1929), and Martin et al. (1951) also provide qualitative summaries of 
the Killdeer diet. Rundle (1982) compared esophageal and gizzard analysis in four species 
of shorebirds including Killdeer and found the three main taxonomic groups eaten by Kill- 
deer were Coleoptera adults (40% occurrence), Diptera larvae (40%), and Coleoptera larvae 
(20%). No diet preference studies have been done on the Killdeer. 

Because of concern for the impacts of pesticides on upland shorebirds, we conducted a 
study investigating the direct and indirect effects of carbaryl grasshopper control on Killdeer 
nesting on the U.S.D.A., Animal Plant Health Inspection Service (APHIS), Plant Protection 
and Quarantine (PPQ), Grasshopper Integrated Pest Management (GHIPM) demonstration 
site in western North Dakota. Killdeer gizzard analyses were performed to investigate a 
possible functional response in the Killdeer as a result of a reduction in arthropod availability 
caused by range grasshopper control. Killdeer were collected from areas sprayed with car- 
baryl Sevin-4 oil formulation and from similar unsprayed habitat. Each Killdeer was ana- 
lyzed for brain acetylcholinesterase activity, pesticide residues (including organochlorines), 
whole body % lipids, and gizzard contents. Relative arthropod abundance was also estimated 
on the sprayed areas. Here, we report the gizzard contents of the Killdeer collected for this 
research and compare these data with the Killdeer diet reported by Baldwin (1971) which 
was also based on an analysis of gizzard contents. We also contrast the diet data with the 
arthropod abundance data to see if Killdeer exhibit any dietary preferences. 

This study was conducted on two locations treated for grasshopper control by USDA, 
APHIS, during the summer of 1992. The first area (Towner area) was primarily on privately 
owned rangeland, located northwest of Towner in McHenry County, North Dakota. The 
mixed prairie vegetation of this area is dominated by needle-and-thread grass (Spa corn&z) 
and western wheatgrass (Agropyron smithii). Small woodlands on the area included green 
ash (Fraxinus pennsylvanica), American elm (Ulmus americana), quaking aspen (Populus 


