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ABSTRACT.—Habitat sampling can allow much more effective habitat selection for long-
term activities such as nesting and may be directly linked to fitness. We studied the process
of habitat sampling and selection in female Wild Turkeys (Meleagris gallopavo) in the Arkansas
Ozarks. In particular, we tested the prediction that movements prior to selecting nesting
habitat correlate with the quality of selected habitat. Our results supported the prediction
that greater habitat sampling (as reflected by greater area covered prior to nesting) allows
acquisition of better nesting habitat; greater movements were correlated with choice of better
nesting sites with more cover that allow higher nest survival. Attributes of individual birds
and habitat dispersion influenced movement patterns and access to quality habitats. In ad-
dition, extent of habitat sampling early in the season correlated with reproductive perfor-
mance by affecting renesting. Distance between subsequent nest locations was inversely
related to the movements early in the season and also depended upon length of incubation
before nest predation. Females that sampled larger areas after depredation of their first nest
and did so outside of their prenesting range were more successful than other females. Received

11 August 1995, accepted 10 November 1995.

HABITAT USE can influence reproduction and
survival and, thus, affect the evolution of many
aspects of a species’ biology (Whitham 1980,
Cody 1985, Martin 1993). In particular, varia-
tion in habitat quality should favor individuals
that choose habitats that yield the greatest re-
productive success and survival (Fretwell and
Lucas 1970, Fretwell 1972, Whitham 1980, Mar-
tin 1993). Yet, the best habitats can be limited
in availability such that subordinates are pre-
vented from settling (e.g. Jenkins et al. 1963,
Brooke 1979). Covariation of habitat quality and
social status suggests that organisms can assess
habitat quality.

Assessments of habitat quality may improve
with extent of habitat sampling (e.g. Heinrich
1979, Stephens and Krebs 1986, Orians and Wit-
tenberger 1991, Pulliam and Danielson 1991).
Habitat sampling, in turn, can be influenced by
at least two factors (Fig. 1). First, it can be af-
fected by the spatial distribution of resources
relative to the mobility of the organism; the
extent of resources that can be sampled should
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decrease with greater spatial dispersion of re-
sources or reduced mobility of organisms. Sec-
ond, attributes of individuals (e.g. physiological
condition, age, social status, and prior experi-
ence) may influence the amount of time, area,
and available habitats that can be searched (e.g.
Parker 1983, Real 1990). Thus, effectiveness of
habitat selection may be determined mechanis-
tically by interactions among these factors (Fig.
1). Yet, the underlying correlates of individual
variation in habitat sampling, and the conse-
quences for reproduction and survival, are
poorly understood.

We examined the ecological correlates of in-
dividual variation in habitat sampling and re-
sulting habitat selection and nesting success of
female Wild Turkeys (Meleagris gallopavo). In
the Arkansas Ozarks, seasonal home ranges of
turkeys largely overlap because there are no
distinct wintering or breeding areas (Badyaev
et al. 1996a). Predation during the nesting pe-
riod is the most significant source of female
mortality in the population, in part because in-
cubating females are frequently attacked by
predators (Badyaev unpubl. data). Thus, fe-
males might attempt to select nesting habitats
that improve their safety during incubation. In
our study area nest predation is unusually high
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(83%). Evidence suggests that predation influ-
ences nest-site selection and that quality nest-
ing habitats are limited (Badyaev 1995). In ad-
dition, Wild Turkeys are polygynous, and fe-
males choose a nesting area before they choose
a mate (Healy 1992, Badyaev et al. 1996b). Thus,
we assume that the amount of nesting habitat
sampled is reflected by the extent of movements
and amount of area covered prior to settling in
a nesting habitat.

In this paper, we examine the hypothesis that
females that make more extensive movements
and cover larger areas before settling choose
higher-quality nesting habitat (as reflected by
higher nesting success). Habitat attributes as-
sociated with successful nests were identified
in a companion study (Badyaev 1995). We sta-
tistically controlled for physiological condition
and social status of females to address the re-
lationship between individual competitive and
physical abilities and habitat sampling. More-
over, we examined the possibility that high-
quality nesting habitats also included sites for
renesting following a failure (Martin 1992, 1993).
We tested the prediction that movements fol-
lowing nesting failure, but prior to renesting,
were shorter for individuals that sampled more
extensively prior to the initial nesting attempt
because these individuals might have been more
familiar with the juxtaposition of potential nest-
ing areas. Wild Turkeys are particularly suitable
for this study because: (1) individuals can differ
in physiological condition at breeding (Porter
et al. 1983), and physiological condition may
influence habitat sampling (Fig. 1); (2) birds can
easily be captured to measure body mass as an
index of physiological condition; (3) birds can
be monitored using radiotelemetry to examine
extent and patterns of movements; and (4) hab-
itat selection (nest sites) of first and repeat at-
tempts can be directly identified and monitored
for success relative to habitat attributes.

STUDY AREA AND METHODS

The study was conducted in the White Rock and
Piney Creeks Wildlife Management Areas in the Ozark
Mountains, Arkansas. Both sites are characterized by
flat-topped mountains (elevation up to 746 m) with
numerous narrow valleys. Dominant tree species are
white oak (Quercus alba), northern red oak (Q. rubra),
shagbark hickory (Carya ovata), and shortleaf pine
(Pinus echinata). For a detailed description of the study
sites, see Badyaev (1995).

Capture sites were evenly distributed throughout

Habitat Sampling and Habitat Selection

637

ATTRIBUTES OF INDIVIDUAL
physiological condition
age or social status
previous experience

HABITAT DISTRIBUTION
spatial and temporal

MOVEMENT PATTERN

é(___

HABITAT SAMPLED

1

HABITAT SELECTED 6—‘

1

REPRODUCTIVE OUTPUT |

e

Fig. 1. Proposed interactions among habitat sam-
pling efficiency, habitat distribution, and reproduc-
tive output.

the study area and among available cover types to
ensure unbiased sampling of the population. We used
cannon nets to capture 105 female turkeys in both
study sites during February to March in 1992 and
1993. Females were aged following Hewitt (1967). All
birds were weighed and instrumented with 120-g
backpack radio transmitters. In addition, tarsus length
and bill length were measured on 35 of 61 females
captured during 1994. Twenty-four and 81 radio-
marked females survived to the beginning of the 1992
and 1993 nesting seasons, respectively. Hens were
located at different times of the day every two days
from March to June (i.e. the spring dispersal and nest-
ing periods); we obtained 4,753 locations of females
during these periods. Locations were determined by
plotting at least four compass bearings taken within
45 min. Estimated distance to each radio-marked bird
was 0.7 km or less for more than 85% of observations
(for details of telemetry protocol see Badyaev et al.
1996a). We estimated spring home ranges by calcu-
lating 95% minimum convex polygons (Kenward
1990). This method excludes from analysis the out-
ermost 5% of locations from the arithmetic mean of
all coordinates (Kenward 1990). Range overlap, esti-
mates of home ranges, interlocation distances, and
associated statistics were computed and analyzed us-
ing RANGES IV (Kenward 1990) and SAS software
(SAS Institute 1989).

We distinguished several components of move-
ment patterns (Fig. 2). First, spring dispersal was the
distance between the arithmetic mean of a female’s
winter range (based on more than eight locations)
and her first nest. Second, the prenesting range was
the 95% convex polygon of the area a female covered
after her initial dispersal move until the start of in-
cubation of her first nest. Initial dispersal movement
(associated with winter flock breakup) was defined as
a movement greater than the mean of a female’s three
previous interlocation distances. For four females,
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Fig. 2. Definitions of movements for two females
from the same winter flock. (A) arithmetic mean of
winter range; (B) spring dispersal distance; (C) pre-
nesting range; (D) renesting range; (E) overlap be-
tween prenesting and renesting ranges; and (F) dis-
tance between first nest and renest. Many small move-
ments occur within ranges C and D.

prenesting ranges were calculated from 17 March un-
til their first nest initiation, because initial dispersal
move dates could not be obtained. In most cases, the
initial dispersal movement was obvious, and the en-
tire spring dispersal move was completed within two
or three days. Third, distance between nests was the
distance between the first nest and renest site of the
same female. Fourth, renesting range was the 95%
convex polygon of the area a female covered from
the time her first nest failed until the start of incu-
bation of her renest attempt.

Nest sites were marked by circling incubating hens
from 40 to 50 m away and flagging vegetation. Only
a small percentage of the nests were successful. Thus,
we used the number of days each nest survived (from
initiation to predation or other fate) as a relative mea-
sure of nest survival. Seven nests abandoned as a
result of our disturbance were excluded from analy-
ses. We calculated nest initiation date for most of the
nests either from movement data or telemetry signal
pattern (transmitters were motion-sensitive), or by
subtracting the days of the egg-laying period (based
on clutch size) from the first date of incubation
{(Schmutz and Braun 1989).

We sampled vegetation structure and composition
on nest-centered and adjacent (40 m from the nest)
plots that were 20 m in diameter, after nesting at-
tempts were completed (see Badyaev 1995). We mea-
sured understory height and overstory density at the
center of each plot and at four perimeter points. Litter
depth and number of shrub and tree stems were mea-
sured along two perpendicular diameters within each
plot. Number of stems was counted in the categories
outlined by Schmutz et al. (1989) and Badyaev (1995).
We used a vegetation profile board (Nudds 1977) to
evaluate percentage of visual obstruction at 0.0 to 1.0
m height. The profile board was placed at the center
of the plot and read from four points at the plot pe-
rimeter. It was then placed at four intermediate points
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5 m from the center of the plot and read from cor-
responding points on the plot perimeter at 10 m dis-
tance. Other variables measured were slope; aspect;
and distance from the nest to: nearest large tree, near-
est road, and nearest water source. We also measured
patch size, i.e. the average radius of the most ho-
mogeneous patch of cover type around the nest (Bad-
yaev 1995).

Most variables were transformed to improve nor-
mality (Zar 1984). Log-likelihood ratio and chi-square
goodness-of-fit tests were used to evaluate differences
in nesting rates and nesting success between female
age classes. We used analysis of variance to test for
differences in reproductive performance among age
classes, years, study sites, and age-year and site-year
interactions. Regression and correlation analyses were
used to examine relationships among dispersal, hab-
itat selection, and female condition parameters. We
used principal components analysis to reduce the
number of highly intercorrelated habitat variables and
to control for multicollinearity among habitat vari-
ables in regression models (Montgomery and Peck
1992). We used the broken-stick model when con-
structing principal components to determine the
number of interpretable eigenvalues (Jackson 1993).
Sample sizes varied among tests because some data
were missing. Nest initiation rate, female body mass,
nest survival, and clutch sizes did not differ between
years or study sites. Thus, unless otherwise indicated,
data were pooled across years and study sites (Table
1).

RESULTS

INDIVIDUAL ATTRIBUTES AND REPRODUCTIVE
PERFORMANCE

After-second-year females (i.e. older than two
years, or ASY) did not differ from second-year
females (i.e. in their second calendar year, or
SY) in most reproductive parameters (Table 1).
Age classes did not differ in nesting and re-
nesting rates (all P > 0.2), nesting success (P =
0.7), number of days nests survived (F = 0.1, df
= 1and 70, P = 0.7), first nest initiation date (F
= 0.1, df = 1 and 86, P = 0.7), or clutch size of
either first or renest attempts (both P > 0.1).

Body mass of ASY females averaged 4.5 = SE
of 0.03 kg (n = 129, range = 3.4-5.8 kg) and was
greater than that for SY females (¥ = 3.6 + 0.05
kg, n = 40, range = 3.0-4.4 kg; F=39.4,df =1
and 169, P = 0.001). Mean tarsus length of ASY
females (137.0 mm, n = 14) also was signifi-
cantly larger (P < 0.001) than in SY females
(131.0 mm, n = 14), and tarsus length was highly
correlated with body mass (r = 0.76, P < 0.001).
These differences in tarsus length and body mass
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between age classes suggest that age classes dif-
fer in body size rather than in physiological
condition. This latter interpretation is support-
ed by the similarities between age classes in
reproductive performance (see above; Table 1).

Female body mass (partial r, = 0.10, P < 0.01)
and nest initiation date (r, = 0.49, P < 0.05)
were the best predictors of clutch size of first
nests (P = 0.001). Within each age class, heavier
females and females that initiated nests earlier
laid larger first clutches. Nests initiated earlier
had better survival, with nest initiation date
alone accounting for 40% of the variance in nest
survival (Tables 2 and 3, Fig. 3).

HABITAT SAMPLING AND REPRODUCTIVE
PERFORMANCE

First nesting attempts.— Although ASY females
tended to disperse shorter distances (¥ = 3.81
* 0.41 km, n = 56, range = 2.94-15.78 kg) from
the center of their winter range to their first
nest than did SY females (¥ = 4.31 *+ 0.75 km,
n = 12, range = 1.39-9.25 km), the difference
was not significant (F = 3.8, df =1 and 68, P =
0.09). When age was statistically controlled,
heavier hens dispersed longer distances (Table
3). Females that traveled longer distances start-
ed to nest earlier, even when we controlled for
body-mass effects (Table 3). When winter flocks
disbanded, all females dispersed at the same
time, regardless of age or body mass. Therefore,
within flocks, individual dispersal distance was
not correlated with dispersal initiation date (P
> 0.6). ASY female prenesting ranges (¥ = 513.3
+ 77.0 ha, n = 55, range = 13.5-3,923 ha) were
not statistically different than those of SY fe-
males (¥ = 786.5 + 258.3 ha, n = 11, range =
27.2-3,011 ha; F = 2.65,df = 1 and 66, P = 0.14).
Dispersal distance was not correlated with size
of prenesting range (P > 0.1).

Habitat of first nest sites was described by
two principal components (Table 2). Prenesting
range was best predicted by these two principal
components and an interaction between the
second principal component and female age
(Table 3). Nests of females that moved over a
larger area before settling (greater prenesting
ranges), and those with greater visual obstruc-
tion, survived longer than nests of females that
covered a smaller area and had less concealment
(Table 3, Fig. 3). Thus, greater movements ap-
peared to influence nesting success in two ways.
First, females that dispersed farther nested ear-

Mean = SE (n) of female Wild Turkey reproductive performance parameters in 1992 and 1993 in the Arkansas Ozarks.

TABLE 1.

Renests

First nests

Habitat Sampling and Habitat Selection

SY

ASY
20 May (17-23 May)

SY
11 Apr (4 Apr-4 May)
18 Apr (8-23 Apr)
0.93 = 0.07 (12)
10.8 + 0.58 (5)

ASY
9 Apr (28 Mar-17 Apr)

Variable

Nest initiation date 19922
Nest initiation date 1993

23 May (3 May-11 Jun)
0.62 £ 0.17 (5)

10.0 (2)

8 May (30 Apr-27 Jun)
0.38 + 0.08 (16)
10.0 = 0.37 (6)

13 Apr (26 Mar-14 May)

0.83 = 0.05(55)
10.8 + 0.45(23)

Proportion of hens nesting®

Clutch size

Duration of incubation before

13.9 + 3.75(9) 12.4 + 2.41 (15) 7.5 + 3.18 (3)

15.4 = 1.49 (44)

depredation (days)
Duration of breeding attempt

19.5 + 3.18 (3)

23.8 = 2.69(14)

0.07 (15)

257 + 3.88(9)
0.22 + 0.15 (11)

26.3 + 1.64 (44)
0.20 =+ 0.06 (53)

before depredation (days)

Nesting success

0

* Median date (range).

b Proportion of radio-marked hens that laid at least one egg.
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TaBLE 2. Eigenvectors® for two principal components analyses of habitat variables measured at Wild Turkey

nests, and Pearson product-moment correlations of v
days that first nest survived.

egetation parameters at renest sites with number of

First nests® Renests
Variable PCI PCl PCI PCII re

Large trees 0.88 0.7
Medium trees 0.50 0.40 0.9
Small trees 0.43 —0.60
Understory height (center)? —0.47 0.40
Overstory density (medium)® 0.54
Visual obstruction (medium)® —0.49 -0.7
Litter depth 0.43
Patch size 0.53 0.9
Slope 0.45 0.45
Distance to large tree —0.48
Distance to road 0.51
Explained variance (%) 40.0 19.8 497 25.3

2 Only loadings =|0.40| are shown.

* Only parameters that do not change over the course of nesting season
< Only coefficients significant at P < 0.05 level are shown.

4 Above nest.

*5 m from nest.

lier, which allowed greater nesting success (Fig.
3). Second, greater prenesting ranges correlated
with selection of nesting habitat associated with
more successful nesting (Table 3, Fig. 3).
Renesting attempts.—In females that renested,
clutch sizes of first nests were larger (¥ = 12.11
+ 0.26, n = 9, range = 11-13) than clutches of
renests (¥ = 10.17 + 0.31, n = 6, range = 9-11,

are considered.

paired t-test, P = 0.002). The renesting interval
averaged 15.7 * 2.87 days (n = 16, range = 1-
45 days) for ASY females. The renesting interval
was recorded for only one of five SY females
that renested; this female renested 40 days after
her first nest was depredated. The renesting
interval increased with the number of days that
first nests survived (egg laying plus incuba-

TaBLE 3. Best predictors of prenesting movements and first-nest survival. R? is multiple coefficient of de-
termination; F is variance ratio of multiple regression; b, is parameter estimate; and t-value is for H, that

parameter is equal to zero.

Predictor variables Age b, + SE t
Dispersal distance (R?* = 0.39, F = 6.30***)
Female mass 0.14 = 0.07 2.87*
First-nest initiation day x age ASY —2.36 + 0.77 —3.08**
SY —225 + 0.77 —291**
Intercept 7.61 + 1.65 4.60%**
Prenesting range (R? = 0.65, F = 11.12***)
Age ASY 3.26 + 0.32 10.14***
SY 299 + 0.36 8.17***
PCI —0.01 + 0.03 —3.15**
PCIlI —0.38 + 0.09 —4.29%**
PCII x age ASY 0.25 = 0.09 246"
SY —2 —
Intercept ‘ 2.18 = 0.12 17.77**
First-nest survival (R* = 0.67, F = 8.07**%)
Prenesting range 0.11 = 0.05 2.13*
Nest initiation date —1.82 + 0.40 —4.52***
Visual obstruction 0.44 + 0.19 2.40*
Intercept 3.13 £ 075 4.16%**

*, P < 0.05** P < 0.01;*** P < 0.002.
* No parameter estimate obtained.
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Fig. 3. Partial-regression residual plots illustrating relationship between first-nest survival and size of
prenesting range, nest initiation date, and visual obstruction at nest.

tion), which accounted for 67% of the variance
in renesting interval (Table 4, Fig. 4A). Renest-
ing interval also was positively correlated with
size of first clutches (R? = 0.62, P > 0.05; Fig.
4B) but did not enter into the model, probably
because of small sample sizes. Distance between
first nests and renests did not differ between
ages, averaging 2.05 £ 0.66 km (n = 16, range
= 0.39-11.53 km) for ASY females and 8.47 +
5.09 km (n = 4, range = 0.86-22.62 km) for SY
females (F = 0.48, df = 1 and 20, P = 0.49).
Females with greater spring dispersal distances

moved shorter distances between nesting at-
tempts. Females whose nests were depredated
shortly after initiation moved farther between
nesting attempts (Table 4, Fig. 5). These two
parameters accounted for 84% of the variance
in the distance that females moved between
nesting attempts (Table 4, Fig. 5).

Renesting range averaged 237.8 &+ 52.6 ha (n
=15, range = 1.9-795.5 ha) for ASY females and
69.7 ha (44.4 and 94.9 ha) for two SY females.
Overlap between renesting and prenesting
ranges averaged 38.5 + 9.41% for ASY females
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TABLE 4. Best predictors of renesting movements and survival of renesting attempt. R? is multiple coefficient
of determination; F is variance ratio of multiple regression; b, is parameter estimate; and ¢-value is for H,
that parameter is equal to zero.

Predictor variables b, = SE t

Distance between nests (R2 = 0.84, F = 18.39***)

Dispersal distance —0.50 = 0.08 —6.05***

First-nest survival —0.34 + 0.14 —2.42*

Intercept 494 + 0.33 14.75%**

Renesting interval (R* = 0.67, F = 12.93**)

First-nest survival 2.15 + 0.59 3.60**

Intercept 1.50 = 0.09 15.26***
Renesting attempt survival (R* = 0.93, F = 8.98*%)

Renesting range 0.66 = 0.32 2.25*

Overlap between prenesting

and renesting ranges —0.49 £ 0.20 —2.62*
PCI 0.13 £ 0.04 2.95*
Intercept —0.51 + 0.74 -0.70

*, P <005 ", P <0.01;*** P < 0.001.

(n = 14, range = 0-100) and 2.95% (1.20 and
4.70%) for the two SY females. Overlap between
prenesting and renesting ranges was not cor-
related with size of prenesting range, size of
renesting range, or renesting interval.

Habitat of renest sites was described by two
principal components (Table 2). Principal Com-
ponent I, degree of overlap between prenesting
and renesting ranges, and area the female cov-
ered between two consecutive nesting attempts
were the best predictors of the survival prob-
ability of second nesting attempts and account-
ed for 93% of its variance (Table 4). Females
whose first nests were depredated shortly after
onset of incubation selected second nest sites
with fewer medium and large trees and more
understory cover than females whose nests sur-
B. vived longer before predation of their first nest-
ing attempt (Table 2).

R =0.67 A.

-0.35 -0.30 -025 -0.20 -0.15 -0.10 -0.05 0.00 0.05
Log ( First Nest Survival )

B = 062
n=9
P =016

Log ( Renesting Interval )
&

1.4 4
. DISCUSSION

121 o Resource sampling can allow much more ef-
fective patch choice by foraging organisms when
patch quality varies in time and space (e.g.
Heinrich 1979, Parker 1983, Stephens and Krebs
1986, Real 1990). The influence of habitat sam-
pling on effectiveness of habitat selection for
activities such as nesting that may be more di-
rectly linked to fitness have been unstudied.

L]
08 T T T T
9 10 u 12 13 14

Clutch Size of First Nest

Fig. 4. (A) Linear regression of renesting interval

(days) vs. first-nest incubation duration before dep-
redation (days) and (B) relationship between first-nest
clutch size and renesting interval (days).

Our results supported our prediction that great-
er habitat sampling, as indicated by greater
movements prior to nesting, allowed selection
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Fig.5. Partial-regression residual plots illustrating relationship between distance from first nest and renest
attempt and spring dispersal distance and number of days first nest survived.

of better nesting habitat; wider movements were
correlated with choice of better nesting sites
that had more cover and higher nest survival
(Table 3, Fig. 3).

As predicted, attributes of individuals, such
as physiological condition and social status, also
were associated with habitat sampling because
these parameters were correlated with spring
dispersal distance. Spring dispersal distance
varied with social status (here defined by age;
Tables 3 and 4); ASY females tended to disperse
shorter distances to the areas they subsequently
searched for good nesting cover than did SY
females (e.g. Schmutz and Braun 1989, Smith et
al. 1989). Longer dispersal of subdominant in-
dividuals may occur because they potentially
have better chances of breeding outside of areas
occupied by dominant birds (e.g. Jenkins et al.
1963, Harvey et al. 1984) and greater avoidance
of inbreeding and competition with siblings (see
Johnson and Gaines 1990). Suitable nest sites
are limited in the study area (Badyaev 1995);
territorial behavior of dominant females could
reduce nesting density within preferred habi-

tat, as has been documented for forest grouse
species (Jenkins et al. 1963, Boag et al. 1979,
Zwickel 1980, Hannon et al. 1982, Nugent and
Boag 1982).

The decreasing probability of nest success as
the season progresses and high competition for
suitable nest habitat favor early termination of
spring dispersal and initiation of nest-site
searching behavior (Orians and Wittenberger
1991). In this study, nests initiated earlier had
a higher probability of survival than did later
nests (see also Schmutz et al. 1989). Given the
advantage of greater habitat sampling, as in-
dicated by our results, selection should favor
extended sampling by individuals, but extent
of sampling may be limited by physiological
condition. Studies of passerines suggest that in-
dividuals can differ strongly in their quality and
subsequent reproductive performance, which
may be related to variation in physiological
condition (e.g. Hogstedt 1980, Pettifor et al. 1988,
Gustafsson 1989). Studies of Wild Turkeys in
Minnesota indicated that individuals varied in
their physiological condition due to winter ef-
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Fig. 6. Partial-regression residual plots illustrating relationship between survival of renesting attempt and
amount of overlap between prenesting and renesting ranges, size of renesting range, and PCI (see text for

further explanations).

fects, and this variation subsequently affected
reproductive performance (Porter et al. 1983).
Such variation in physiological condition also
may influence the amount of time and energy
that can be devoted to habitat sampling. Indeed,
our results show that heavier females dispersed
farther, had larger clutch sizes, and initiated
breeding earlier (Table 3, Fig. 2), all of which
suggest that individual variation in physiolog-
ical condition influences reproductive perfor-
mance. Greater dispersal by better-quality in-
dividuals in turn is correlated with finding high-

quality sites early in the season, which further
increases the probability of nest survival (Fig.
3). Early nesting by individuals that move far-
ther also could be caused by reduced competi-
tion with conspecifics on new areas, but such
possibility requires additional study.

Extent of habitat sampling early in the season
also influenced reproductive performance by
affecting renesting (Table 4, Figs. 4-6). Females
whose first nests were depredated shortly after
the onset of incubation moved farther than fe-
males that incubated for longer periods before
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nest failure (Table 4, Figs. 4-6). Distance be-
tween subsequent nest locations was inversely
related to the extent of movements early in the
season, which may indicate that movement out-
side of areas already occupied by conspecifics
is one of the main functions of spring move-
ments in turkeys.

Nesting habitats change between first-nest-
ing attempts and renesting attempts in Wild
Turkeys (Williams and Austin 1988, Badyaev
1995). Vegetation parameters, which were im-
portant to survival of renesting attempts (Table
4, Fig. 6), also were correlated with first nest
predation probability (Table 2; Badyaev 1995).
This indicates that habitat characteristics of first
nests together with first nest survival (i.e. prior
experience with nest predation) influenced site
selection for renesting attempts (Marzluff 1988).
Females that searched larger areas for renests
and did so outside the locales they had already
moved over in searching for their first nests
were more successful than other females. De-
spite the large size of prenesting ranges and the
females’ apparent familiarity with these terri-
tories, females still benefitted from intensive
searching in new areas, perhaps at higher risk
to their own survival (e.g. Jenkins et al. 1963,
Murray 1967). Thus, it is possible that the pre-
nesting area does not provide unoccupied suit-
able areas for renesting attempts. Two possible
explanations are the limited availability of suit-
able nest habitats in the study area and differ-
ential requirements of habitat characteristics for
first nests and renests (Badyaev 1995). Observed
dispersion patterns of first nests and renests are
probably caused by the joint influence of the
distribution of suitable nest sites, territorial in-
teractions among nesting females, and prior ex-
perience with nest predation (e.g. Marzluff 1988,
Andrén 1991, Badyaev and Faust 1996). For ex-
ample, in Willow Ptarmigan (Lagopus lagopus),
renesting sites were located farther from dep-
redated nests than expected had they been
placed at random, but the distance between these
two nest sites did not influence the probability
of predation at the second nest (Schieck and
Hannon 1993).

In summary, individual attributes and habitat
distribution may influence the ability of indi-
viduals to sample habitats and, thus, may affect
access to high-quality habitats. Greater habitat
sampling by individuals is reflected in higher
reproductive success and survival. In addition,
in unsuccessful nesting attempts, an experience
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with predation and energy expenditure for the
failed nesting attempt may affect female phys-
iological condition and also determine the sub-
set of habitats to be avoided for renesting. These
factors, in turn, could influence habitat sam-
pling and survival of the renesting attempt.
Thus, the process of habitat selection may be
complex, and ecological determinants of habitat
sampling need further study in a wider range
of species.
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