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Abstract. Predation pressure on nests of ground-nesting birds was examined experimen- 
tally by offering predators artificial nests with small, white chicken eggs in three adjacent 
habitats: marsh, wet meadow, and upland thicket. In each habitat, 40 nests with eggs were 
distributed in three go- x 80-m quadrats according to random, uniform, and clumped 
distribution patterns and nests were examined for predation on days 5 and 10. In three sets 
of experiments during which each quadrat in each habitat received all nest distribution 
treatments, predation rates were highest in the upland thicket, intermediate in the wet 
meadow, and generally low in the marsh. The pattern of nest distribution consistently affected 
predation rates in the upland thicket only, where the uniform distribution resulted in lower 
predation. In the upland thicket many predators were responsible for high predation and 
unpredictable predation patterns which presumably favor spacing out (uniform nest distri- 
bution) in this habitat. In contrast, low predation in the marsh, resulting from exclusion of 
many predators, appears to be unimportant in determining spatial distribution of marsh- 
nesting birds. 
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INTRODUCTION 

The evolution of avian reproductive strategies 
has presumably been driven by different tem- 
poral and spatial patterns of distribution of food 
(e.g., Horn 1968) and by the form and intensity 
ofpredation on adults and their nests (e.g., Kruuk 
1964, Lack 1968, Riclclefs 1969). The effects of 
predation on avian reproductive strategies are 
complex and depend on a number of factors af- 
fecting predator-prey relationships such as prey 
defense, diversity and abundance of predators, 
the type of cues predators use to find prey, and 
temporal predictability of predation patterns. 

Two main types of antipredation strategies may 
be favored. First, if prey cannot defend itself 
against predators, there should be selection for 
predator avoidance adaptations. These include 
concealment of the nest and its contents, spacing 
out that increases camouflage of nesting activities 
and breeding at inaccessible sites or in safer hab- 
itats (e.g., Nice 1957, Lack 1968, Burger 1974, 
Taylor 1976, McCrimmon 1980, Collias and 
Collias 1984, Nilsson 1984). Second, if prey can 
reduce the impact of predators through com- 
munal antipredator attacks or through dilution 
of predators’ effects, this should favor higher lo- 
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cal prey density and hence colonial pattern of 
distribution (e.g., Kruuk 1964, Robertson 1972, 
Andersson 1976, Andersson and Wiklund 1978). 

Although nest predation may be important for 
the evolution of avian reproductive tactics, rel- 
atively little attention has been paid to antipre- 
dation adaptations with the exception of colonial 
nesting (e.g., McCrimmon 1980, Wiklund and 
Andersson 1980, Wiklund 1982). Different nest 
spacing patterns may in part represent adapta- 
tions to various predation pressures. A positive 
correlation between prey density and nest-pre- 
dation rates reported, for example, in Great Tits, 
Purus major (Krebs 197 1, Dunn 1977), and Field 
Sparrows, Spizella pusilla (Fretwell 1972), sug- 
gests that spacing out in prey is a predator avoid- 
ance strategy (Andersson and Wiklund 1978). On 
the other hand, colonial nesting by some birds 
could be a consequence of their preference for 
safe but limited breeding areas (e.g., Lack 1968, 
Wittenberger 1976, Orians 1980) and/or im- 
proved nest defense due to communal antipred- 
ator attacks (e.g., Andersson and Wiklund 1978). 

Several field experiments have been conducted 
to test the antipredator role of avian nest dis- 
persion. For example, Tinbergen et al. (1967), 
Goransson et al. (1975) and Page et al. (1983) 
found that high nest densities resulted in higher 
predation rates. However, there is lack of ex- 
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perimental data on the effect of different spatial 
patterns of distribution of nests on predation 
within as well as between habitats. Such infor- 
mation is important because it directly examines 
the effectiveness of spacing strategies of birds in 
a given area with respect to predation pressures, 
and it should help us to understand habitat se- 
lection. Thus, the purpose of this study was (1) 
to establish the relative importance of predation 
on clutches of ground-nesting birds occurring in 
three adjacent habitats: marsh, wet meadow, and 
upland thicket, and (2) to determine the effect of 
uniform, random, and clumped nest distribu- 
tions on predation rates in the three habitats. 

METHODS 

This study was conducted in June and July 1983 
in the Mer Bleue Conservation Area near Otta- 
wa, Ontario. Artificial nests with extra small 
chicken eggs (white) were placed in three habi- 
tats, a marsh, an adjacent wet meadow, and an 
upland thicket (located approximately 150 m 
from the marsh). 

MARSH 

This is a Cattail (Typha sp.) -dominated habitat 
with water depth of up to 130 cm and height of 
vegetation of up to 230 cm. The experimental 
quadrats were established along the shallow end 
of this marsh (water depth varied between 40 
and 60 cm), where cattail vegetation formed a 
relatively uniform cover. Birds present in this 
marsh included, in approximately decreasing or- 
der of abundance, the Red-winged Blackbird 
(Agelaius phoeniceus), Swamp Sparrow (Melo- 
spiza georgiana), Common Grackle (Quiscalus 
quiscula), Black Tern (Chlidonias niger), Virginia 
Rail (Rallus limicola), Sora (Porzana carolina), 
Marsh Wren (Cistothorus palustris), Mallard 
(Anus platyrhynchos), Common Moorhen (Gal- 
linula chloropus), Least Bittern (Zxobrychus exi- 
lis), Common Snipe (Gallinago gallinago), and 
American Bittern (Botaurus lentiginosus). Of 
these species, the Mallard, Common Moorhen, 
Common Snipe, American Bittern, and Swamp 
Sparrow breed close to water level. 

WET MEADOW 

This habitat is dominated by grasses, sedges, 
Carex sp., bulrushes, Scirpus sp., and young wil- 
lows, Salix sp., generally not higher than 70 cm. 
The wet meadow initially contained many pools 
ofwater (up to 25 cm deep) that dried up by early 

July. Avian species breeding in this habitat were 
the Swamp Sparrow, Bobolink (Dolichonyx ory- 
zivorus), Red-winged Blackbird, and Eastern 
Meadowlark (Sturnella magna), all breeding on 
or near the ground. 

UPLAND THICKET 

The experimental quadrats were approximately 
150 m from the edge of the marsh on an elevated 
ridge. The upland thicket was a semi-open hab- 
itat dominated by willows, hardhack, Spiraea 
douglasii sp., young poplars, Populus sp., birches, 
Betula sp., and alders, Alnus sp., all generally not 
exceeding 3 to 4 m. Raspberries, Rubus sp., grass- 
es, and a large number of herbs formed the un- 
dergrowth in which nests were placed. The com- 
mon birds in the study quadrats were the Yellow 
Warbler (Dendroicapetechia), Common Yellow- 
throat (Geothlypis trichas), American Goldfinch 
(Carduelis tristis), and Brown-headed Cowbird 
(Molothrus ater). In addition, a number of other 
species such as the Song Sparrow (Melospiza 
melodia), House Wren (Troglodytes aedon), Gray 
Catbird (Dumetella carolinensis), Rose-breasted 
Grosbeak (Pheucticus ludovicianus), American 
Woodcock (Scolopax minor), and American 
Crow (Corvus bruchyrhynchos) were present near 
the experimental quadrats. Of the species occur- 
ring in this habitat the Common Yellowthroat 
and American Woodcock build their nests on or 
near the ground. 

In each habitat three 80- x 80-m quadrats 
were established. Yellow flagging tape tied to 
vegetation was used to mark corners of 20- x 
20-m squares within these quadrats. Each quad- 
rat was separated from the nearest quadrat by at 
least 20 m. In each of the three quadrats 40 nests 
were distributed according to the uniform, ran- 
dom, or clumped pattern (Fig. 1; the predeter- 
mined spacing patterns were confirmed statisti- 
cally using the quadrat sampling technique; see 
Zar 1984). In cases of random and clumped nest 
distributions, the minimum distance between the 
nearest nests was 1 m. The actual location of 
nests was determined by estimating their posi- 
tion within 20- x 20-m quadrats and by the 
availability of suitable vegetation (an attempt was 
made to conceal the nests as much as possible). 
To control for possible differences between quad- 
rats within habitats, the patterns of nest distri- 
bution were interchanged between quadrats so 
that each quadrat received all three nest distri- 
bution treatments (i.e., this experiment was con- 
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FIGURE 1. The uniform (A), clumped (B), and ran- 
dom (C) patterns of distribution of experimental nests 
(the same nest dispersion patterns were used in the 
three habitats throughout all experiments). 

ducted three times in all habitats). The time pe- 
riod between the end and start of subsequent sets 
of this experiment was 5 days. 

The nests (about 20 cm in diameter and 5 cm 

high) were built of dry grass in the wet meadow 
and upland thicket and of dry cattail leaves in 
the marsh. These nests were placed directly on 
the ground or in cattail at the water level. One 
extra small chicken egg was placed in each nest 
in a small depression. 

To reduce the likelihood of nest discovery by 
predators due to frequent visits by researchers, 
all nests were examined for predation only twice, 
5 and 10 days after their introduction. When a 
depredated nest was encountered, notes were 
taken on its appearance and its location was re- 
corded on a map of the study area. Following the 
check on day 10, all nests and remaining eggs 
were removed. Fresh eggs were used for subse- 
quent experiments. 

RESULTS 

THE APPEARANCE OF DEPREDATED NESTS 

Two major signs of predation were the presence 
of pieces of eggshell of various sizes and disap- 
pearance of the whole egg. In the marsh, pieces 
of shell were found on or near the nests in the 
majority (92%) of cases of predation (in 8% of 
cases the whole egg disappeared). This sign of 
predation was also common in the wet meadow 
(77% of predation cases), but the complete dis- 
appearance of an egg was also common, account- 
ing for 23% of all cases of predation. In a total 
of 42 cases of depredated nests in the wet mead- 
ow (all in the last experiment) a predator dug out 
a hole in or near (within 0.5 m) the nest. These 
holes were 5 to 10 cm in diameter and 5 to 15 
cm deep. In the upland thicket most (54%) dep- 
redated eggs were removed by predators, and in 
the remaining cases (46%) broken eggs with holes 
of various sizes (sometimes with part of their 
contents) or pieces of eggshell were found on or 
near the nests. Differences in the appearance of 
depredated nests thus indicate that different 
predators operate in the marsh and upland hab- 
itats. 

THE EFFECT OF HABITAT ON PREDATION 

When data for the three series of experiments 
and all distribution patterns are pooled, preda- 
tion rates on the experimental eggs differ signif- 
icantly between the three habitats (Table 1). 
Checks 5 and 10 days after the start of the ex- 
periments showed that the highest egg losses oc- 
curred in the upland thicket, the intermediate 
losses in the wet meadow, and the marsh quad- 
rats suffered the lowest predation. Differences in 
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TABLE 1. Predation rates in three habitats. Data from different distribution patterns and three time series of 
experiments for each habitat were combined. 

Habitat 

Marsh 

Wet meadow 

Upland thicket 

No. days after start 

5 
10 
5 

10 
5 

10 

Percent (n) eggs 
Depredated Survived 

8.3 (30) 91.7 (330) 
25.8 (93) 74.2 (267) 
24.7 (89) 75.3 (271) 
59.4 (214) 40.6 (146) 
51.1 (184) 48.9 (176) 
84.7 (305) 15.3 (55) 

Total 

100 (360) 
100 (360) 
100 (360) 
100 (360) 
100 (360) 
100 (360) 

Note: Statistical comparison of predation rates in the three habitats: After 5 days: x’ = 166.2; df = 2; P < 0.001. After 10 days: x2 = 255.9; df = 
2; P < 0.001. 

predation rates between the three habitats were 
highly significant (P < 0.001) for both 5- and 
IO-day checks. 

THE EFFECT OF SPATIAL DISTRIBUTION OF 
NESTS ON PREDATION 

In the marsh, on the fifth day, the egg-predation 
rates were higher when nests were clumped (Ta- 
ble 2). However, on day 10, predation rates were 
similar for all nest-distribution patterns (Table 
2). In the wet meadow, predation rates were sig- 
nificantly different for the three nest-distribution 
patterns on day 5 (lower for random than for 
uniform and clumped distributions), but were 
not significantly different on day 10 (Table 2). 
Finally, in the upland thicket quadrats, the uni- 
formly distributed nests suffered significantly 
lower predation than those with random and 
clumped nest distributions on days 5 and 10 (Ta- 
ble 2). 

THE EFFECT OF TIME ON PREDATION 

The necessity of conducting the experiments at 
three different times might have introduced a 
bias due to changing predation pressures. In ad- 
dition, habituation by predators to the experi- 

mental nests with eggs available in a given hab- 
itat over a longer period of time might result in 
increased predation rates during experiments 
conducted later. I tested this by combining data 
from quadrats with different distributions of nests 
and comparing predation rates within individual 
habitats in the three consecutive series of exper- 
iments. In all three habitats predation rates dur- 
ing the three series of experiments differed sig- 
nificantly for checks after 5 and 10 days (Table 
3). In the wet meadow there was the same, sys- 
tematic seasonal trend for checks on days 5 and 
10 indicating that predation rates gradually in- 
creased with time (Table 3). In the upland thicket 
predation rates peaked during the second exper- 
iment for both checks. In contrast, in the marsh, 
nest-predation rates followed different seasonal 
patterns during the two checks (Table 3). 

THE EFFECT OF LOCATION WITHIN A 
HABITAT ON PREDATION 

In any given habitat predation might also be site 
specific due to differences between experimental 
quadrats in vegetation structure, local predators 
and their densities, and other features that might 
affect nest predation. To test this, I combined 

TABLE 2. Predation rates (% and in parentheses no. depredated eggs) in three habitats with respect to the 
spatial distribution of nests. Data from the three time series of experiments were combined. The sample size 
for each distribution pattern in each habitat is 120 nests. 

Habitat 

Marsh 

Wet meadow 

Upland thicket 

No. days 
after start 

5 
10 
5 

10 
5 

10 

Distribution of nests 
Uniform Random Clumped 

5.8 (7) 4.2 (5) 15.0 (18) 
23.4 (28) 26.6 (32) 27.5 (33) 
30.8 (37) 14.2 (17) 29.2 (35) 
64.6 (77) 62.5 (75) 60.0 (72) 
36.7 (44) 64.2 (77) 65.0 (78) 
70.0 (84) 94.6 (113) 90.0 (108) 

x’ 

10.69 
0.61 

10.87 
0.45 

25.24 
30.95 

P 

co.005 
>0.5 
co.005 
>0.5 
<O.OOl 
<O.OOl 
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TABLE 3. The effect of time on predation rates (% and in parentheses no. depredated eggs) in three habitats. 
Data from quadrats with different nest distributions were combined for individual habitats. During individual 
time series of experiments a total of 120 nests were offered to predators in each habitat. 

Habitat 
No. days 
after start 

Experiment number 

I 2 3 x’ 

Marsh 5 20.8 (25) 2.5 (3) 1.7 (2) 36.87 
10 31.6 (38) 8.4 (10) 37.6 (45) 29.84 

Wet meadow 5 0.8 (1) 22.5 (27) 50.8 (61) 81.08 
10 5.0 (6) 76.7 (92) 96.6 (116) 231.27 

Upland thicket 47.5 (57) 77.5 (93) 28.3 (34) 58.98 
71.6 (86) 96.6 (116) 85.5 (103) 29.14 

df P 

2 <O.OOl 
2 <O.OOl 
2 <O.OOl 
2 <O.OOl 
2 X0.001 
2 <O.OOl 

data from three consecutive series of experi- 
ments for individual quadrats (each quadrat re- 
ceived all three patterns of nest distribution) and 
compared predation losses for the three quadrats 
in each habitat. In the wet meadow and upland 
thicket habitats all quadrats suffered similar egg 
losses during checks on days 5 and 10 (Table 4). 
Therefore, in these habitats, quadrat location did 
not play an important role. In the marsh, how- 
ever, according to both checks one quadrat lost 
significantly more eggs to predators than the oth- 
er two (Table 4). 

DISCUSSION 

Results of this study suggest that nest predation 
rates are consistently lower in the marsh and 
higher in the adjacent upland habitats. This is 
presumably due to the fact that the three habitats 
differ greatly in the accessibility of nests to dif- 
ferent predators. In the marsh, dense vegetation 
and deep water restrict predation to only a few 
well-adapted predators such as the mink, Mus- 
tela vison. Mink had been observed in this marsh 
on several occasions prior to these experiments 
and the importance of mink depredation on wa- 
terfowl nests in marshes has been well docu- 

mented (e.g., Sargeant et al. 1973). In addition, 
placement of nests in dense vegetation at the 
water level presumably prevented aerial detec- 
tion by avian predators. The low diversity of 
predators in this marsh was demonstrated in 1985 
and 1986 when I used cameras to photograph 
predators removing eggs from experimental nests 
(see Picman 1987). In this study I offered pred- 
ators artificial nests with quail eggs and found 
that raccoons, Procyon lotor, and, in shallow 
water, weasels, Mustela sp., were responsible for 
almost all egg losses (Picman, unpubl. data). Low 
predation in this marsh relative to adjacent up- 
land habitats is consistent with the finding that 
ducks that nest over water have higher repro- 
ductive success than those which nest on land 
(Nice 1957). 

In the upland thicket, nests were exposed to 
many terrestrial and avian predators such as rac- 
coons, weasels, red foxes, Vulpes vulpes, skunks, 
Mephitis mephitis, cats, Felix domesticus, Her- 
ring Gulls, Lams argentatus, American Crows, 
Corvus brachyrhynchos, and Blue Jays, Cyano- 
citta cristata, which were all present in or near 
the study area. These and other predators were 
previously implicated by many other authors (e.g., 

TABLE 4. The effect of location of quadrats within a habitat on predation rates (% and in parentheses no. 
depredated eggs) on experimental eggs. For individual quadrats, data from the three series of experiments with 
different nest distributions were combined. A total of 120 eggs was offered to predators in each quadrat. 

Habltat 
No. days 
after stall A 

Quadrat 

B C X’ df P 

Marsh 5 1.7 (2) 16.7 (20) 6.7 (8) 18.33 2 <O.OOl 
10 18.4 (22) 35.8 (43) 23.4 (28) 10.18 2 co.01 

Wet meadow 5 25.8 (31) 20.8 (25) 27.5 (33) 1.55 2 >0.9 
10 56.6 (68) 65.8 (79) 64.2 (77) 2.43 2 >0.2 

Upland thicket 5 49.2 (59) 54.2 (65) 50.0 (60) 0.69 2 PO.9 
10 80.0 (96) 85.8 (103) 88.4 (106) 3.39 2 >O.l 
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Balser et al. 1968, Chesness et al. 1968, Gor- 
ansson et al. 1975, Picozzi 1975, Potts 1980, 
Page et al. 1983) although evidence for their 
impact on birds’ nesting success is generally in- 
direct. The camera study of predation that I con- 
ducted in 1985 and 1986 with quail eggs showed 
that, in the decreasing order of significance, Blue 
Jays, raccoons, Gray Catbirds, Dumetella caro- 
linensis, red squirrels, Sciurus carolinensis, wea- 
sels, and American Crows were important pred- 
ators in this habitat (Picman, unpubl. data). The 
greater diversity of predators could thus explain 
the highest predation rates in this habitat. 

The wet meadow was originally partially pro- 
tected against terrestrial predators by up to 25 
cm deep pools of water scattered through it. Pre- 
sumably for this reason predation in this habitat 
was more similar to the marsh than to the upland 
thicket. However, later when these pools dried 
up, nests in this habitat became more vulnerable 
to all terrestrial predators operating in the upland 
and this presumably resulted in higher predation. 
The camera study of predation on quail eggs con- 
ducted in 1986 in a nearby old field showed that 
skunks, Mephitis mephitis, and Eastern Meadow- 
larks, Sturnella magna, were the most important 
predators (Picman, unpubl. data). However, in 
addition to these predators, Herring Gulls, 
Northern Harriers, Circus cyaneus, American 
Crows, and mink were also observed on or near 
the experimental quadrats in 1983. 

The proposition that different predators were 
operating in the three habitats is also supported 
by different appearance of depredated nests in 
these habitats. Differences in the number of pred- 
ators operating in the three habitats could, thus, 
explain the lowest level of nest predation in the 
marsh and consistently the highest predation 
levels in the upland thicket. 

Janzen (1978), who examined predation on 
eggs of ground-nesting birds in Costa Rica, con- 
cluded that the rate of disappearance of eggs from 
experimental nests was lowest in the swamp, 
highest in the deciduous forest, and intermediate 
in the rain forest. Results of his and my exper- 
iments from tropical and temperate zones, re- 
spectively, suggest that marshes and swamps may 
generally provide better protection against many 
predators. However, Ricklefs (1969) concluded 
that, of all temperate zone passerines, the marsh- 
nesting species suffer the highest nest mortality 
rates. These contradictory conclusions could be 
explained by different predation rates on nests 

of passerines and other, larger species of birds 
that breed in marshes. For example, in North 
American marshes, Marsh Wrens (Cistothorus 
palustris) and Sedge Wrens (Cistothorus platen- 
sis) may be responsible for much of nesting mor- 
tality of other small, co-occurring birds (Picman 
1977, Picman and Picman 1980). On the other 
hand, wrens cannot break larger eggs and, thus, 
other predators such as mink and raccoon must 
be involved in predation on nests of larger species. 
Therefore, predation by small passerines can be 
excluded from this study. In addition, Ricklefs 
(1969) did not take into consideration differences 
in behavior and ecology between species breed- 
ing in different habitats which are likely to affect 
their reproductive success. This view is sup- 
ported by data on Red-winged Blackbirds that 
show that populations nesting in marshes are 
more successful than those from adjacent up- 
lands (e.g., Robertson 1972). 

As indicated by both checks, the spatial dis- 
tribution of nests had a systematic effect on pre- 
dation in the upland thicket only, where uniform 
distribution and, thus, spacing out consistently 
resulted in lower predation rates (Table 2). In 
contrast, the type of nest distribution did not 
affect predation rates in the wet meadow and 
marsh quadrats on day 10. Significant differences 
in predation rates between various nest spacing 
patterns on day 5 could be explained by random 
patterns of predation in habitats with small pred- 
ator diversity and generally low predation rates 
over a short period of time. For this reason data 
from day 10 should better reflect the long-term 
value of different nest spacing patterns in these 
two habitats. 

Different types of predators present in the three 
habitats could also explain different effects of 
nest-distribution patterns on predation rates. The 
presence of many avian and terrestrial predators 
in the upland thicket resulting in relatively un- 
predictable predation patterns is likely to prevent 
the evolution of any specific antipredator strat- 
egies. Intense and relatively unpredictable pre- 
dation should favor more generalized strategies 
such as camouflage of nesting activities through 
spacing out and concealment of nests. On the 
other hand, generally predictable predation pat- 
terns resulting from the low diversity of preda- 
tors, should favor specific antipredator strategies. 
Finally, when predation is unimportant, selec- 
tion for antipredation adaptations should be 
weak. This situation appears to be characteristic 
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of the marsh quadrats that generally suffered low use to find nests, and how predictable nest-pre- 
losses to predation and where the spatial distri- dation patterns are in time and space. 
bution of nests had no effect on nest-predation 
rates on day 10. Results from the marsh quadrats ACKNOWLEDGMENTS 
are consistent with observations that some marsh- 
nesting species such as the American Bittern, rails, 
and most waterfowl space themselves out, 
whereas others such as some gulls and Black Terns 
are colonial (e.g., Harrison 1978). 

There are several problems associated with the 
experimental design adopted in this study. First, 
although the density of experimental nests was 
not high for some species breeding in marshes 
(e.g., gulls and terns), it was high for any medium- 
sized ground-nesting species occurring in upland 
habitats. Because high density of prey is likely 
to attract more predators, this study may over- 
estimate nest-predation rates in the upland hab- 
itats as compared to natural nests. However, one 
of the main objectives of these experiments was 
to compare predation on nests in different hab- 
itats and this required that the density and pat- 
tern of distribution of nests were kept constant 
between habitats. In addition, the fact that the 
uniform distribution of nests in the upland thick- 
et consistently suffered lower predation rates sug- 
gests that the nest density was not too high to 
mask the effects of the type of nest distribution 
on nest predation. Second, it has been suggested 
that the presence of parents on or near the nest 
may attract predators (Skutch 1949, Willis 1973; 
but see Gottfried and Thompson 1978). The ex- 
perimental setup would thus underestimate pre- 
dation. Third, the use of white hens’ eggs could 
have made the nests more vulnerable to preda- 
tors. Unfortunately, no data on reproductive suc- 
cess of any medium-sized ground-nesting birds 
from this area are available to determine to what 
extent the data on nest predation are biased. 
However, regardless of any such bias, results from 
different habitats should still reflect relative dif- 
ferences in predation pressures on nests of birds 
breeding in these habitats. 

In conclusion, this study suggests that nest- 
predation patterns greatly differ between the three 
adjacent habitats and that they should exert dif- 
ferent selective pressures on reproductive strat- 
egies of birds breeding there. However, to fully 
understand the role of nest predation in the evo- 
lution of different spacing strategies of birds, we 
need to determine what is the relative impor- 
tance of different nest predators, which cues they 
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J. McAllister for field assistance. S. Hamill kindly al- 
lowed me to conduct this research in the Mer Bleue 
Conservation Area owned by the National Capital 
Commission. B. M. Gottfried. G. LaPointe. M. Leon- 
ard, and an anonymous reviewer provided construc- 
tive comments on this manuscript. This research was 
supported by the Natural Sciences and Engineering Re- 
search Council of Canada. 
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