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Absreaet,  Anificial nests frequent]y are used w assess levels and patterns of nest pre-
datiom, but how well these nests measare rates of prodation o trends in predation rates at
el nests is unclear. We companed predation rmtes between 58 active Wood Thrush (Hvio-
ctciiln musteling) nests paired with 38 artificial nests desizned 0 resemble Wood Thrush
nests. Paired nests were available w e same predator community both spatially and tem-
porally, Rates of nest predation were significantly lower for active Wood Thrush nests {33%)
than for arificial nests (645). Rawes of parmsitism by Brown-headed Cowhirds ( Malothrs
arery also differed between the two groups. Twenty-six percent of active neses and none of
the artificial nests were parsitized by cowbinds, During 1993 and 1994, we conducted three
artificial nest wials on six stedy sites per yvear. Rates of predation were highest in small
woodlats and declined with increasing forest patch size consistent with the trend reported
far active nests on the same sites, Within sites, rales of predation varied among trials with
the amount ¢f vagation highest on sites with high predation rates, Our results sugaest that
althouph amificial nests should not he used o measure actual rates of nest predation or
parssitism, they may be valusble for detecting trends in rutes of predution, However, because
there are many potential biases associated with the use of anificial nests that may maoke
interpretation of trend data difficult, we recommend using arificial nests primarily 1 pilot
studigs or in conjunctinn with active nests,

ey werds: antificial nest, cowbivd porasitism, Hylocichla musteling, nest predation.

Weaadd Threah.

INTRODUCTION

Artificial nests are commonly used o assess fac-
tors influencing reproductive success of forest
birds, An advantage of arificial nests is that the
researcher can control the number and distribu-
tion of nests in the study. It also is less time
consuming to place artificial nests than locale
natural pests. The mmplied assumption when us-
ing artificial nests is that they can serve as o
suitable substitute for actual bird nesis, and
some researchers have found that rates of dis-
turhance on artificial nests are similar to rates of
disturbance on actual nests | Yahner and DelLong
1892}, However, there have been many concerns
over the use of artificial nests and the interpre-
tation of results from these studies (Haskell
19934, 1995b, DeGraal and Majer 1996). For
artificial nests to be o wseful tool, researchers
need to have a better understanding of how rates
of predation on artificial nests compare to rates
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of predation on natural nests (Major 1991, Whe-
fan ar al. 19947,

Artificial nests differ from natural nests in a
number of important ways that may influence
predation rates. For example, lack of an incu-
bating adult associated with arificial nests may
affect a predator’s ability to find nests. If adults
either camouflage the natural nest or are able o
actively defend the nest from predators, rates of
predatfion may be higher on arificial nests. On
the other hand, the absence of adults may result
in lower rates of predation on arificial nests, if
predators ae wlracted o potural nesis by che
behavior of the adults (Martin 1987).

Another important difference between artifi-
cial and patural nests is that artificial nests con-
tain eggs but not nestlings. If predators are @1-
tracted by the begging calls of nestlings (Redon-
do and Castro 1992, MHaskell 1994), estimated
rates of predation will be low for anificial nests,
On the other hand, some predators may be able
to consume eggs but not nestlings. Consequent-
Iy, predation rates would be higher for artificial
nests than for natural nests, Anificial and natural
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pests also may differ in the size and eolor of the
epgs and the odor associated with the nest; all
factors that have been shown to influence rates
of nest predation.

Char objectives were to; { 1) compare rates of
predation between artificial and natural nests ex-
posed to the same predator community both spa-
tially and temporally, (2) compare trends in pre-
dation rates for artificial nests across woodlots
of varying sizes with trends for natural nests de-
termined on the same study sites in an earlier
study (Hoover et al. 1995}, and (3} determine
how predation rates on artificial nests vary tem-
porally within the nesting season.

METHODS
S5TUDY AREA

This study was conducted in 1993 and 1994 in
Berks County, Pennsylvania, af and in the vicin-
ity of Hawk Mountain Sanctuary, Study sites in-
cluded three areas within contiguous forest (=
100 km®) and seven privately-owned woodlots
ranging in size from 16.4 w0 1264 ha {Hoover
et al. 1995, Morgan 1993). The seven woodlots
were located within the Kutztown guadrangle
and were within 20 km of contiguous forest.
Study sites were separated from each other by
it least 3 km, except for two of the contiguous
forest sites which were within 1.2 km of one
another and two of the woodlots which were
within 1 km of each other. The latter pair of sites
was separated by a busy road, Two sites were
used during both field seasons. The remainder
were used in only one year

The primary overstory of the study sites was
mixed oak (Quercus spp.), with wlip poplar
i Liradendron tulipifera), American beech (Fa-
guy grandifolia), red maple (Acer rubrm), and
black tupelo (Nvssa sylvarica). The woodlots
were istlated (rom vilicr areas of forost primar-
ily by areas used for agriculture, Potential nest
predators recorded on these sites during this
study and previous studies included: black rat
snake (Elaphe obsoleta). Blue lay (Cyanocinia
criztata), American Crow (Corvies brachyrioyn-
chas), Commeon Grackle (Quiscalus quiscula),
white-footed mouse [ Peromyscus leucopus),
eastern chipmunk (Tamias sfriatus), castemn gray
squirtel (Sciurus carolinensis), flying squirrel
(Glarcamys spp.), raccoon (Procyon lotor), Vir-
ginia opossum (Didelphis virginiana), house cat
(Feliy sifvesoris), striped skunk (Mephinis me-

phiris), weasel (Mistela spp.), and dog (Caniy
famifaris) (Hoover et al. 1995, Morgan 1993),

ARTIFICIAL NESTS

Size, shape. and placement of our artificial nests
were designed 1o resemble Wood Thrush (Fy-
foeiehla musteling) nests. We selected the Wood
Thrush as the study species becavse it is an area-
sensitive, [orest-dwelling Neotropical migrant
that has exhibited population declines (Robbins
et al. 1989, Askins et al. 1990). In addiuon,
baseline data from a previous study on nesting
success of Wood Thrush over a range of wooedlot
sizes and within contguous forest were avail-
ahle from the same sites currently being used in
this study (Hoover et al. 1993),

Artificial nests were constiucted from chicken
wire molded into a 10 x 4 cm cup, which is the
approximate size of 4 Wood Thrush nest {Har-
mson 1975). Artificial nests were painted fa
black to reduce glare and lined with leaf litter.
Two Morhern Bobwhite (Colinus virginianus)
cggzs were placed in cach nest. The average size
of a Wood Thrush egg is 254 x 18,6 mm and
the average size of o Northern bobwhite egg is
30 % 24 mm (Harmison 1975), Quail eggs are dull
or creamy white, and Wood Thrush eggs are pale
blue to blue green (Harrison 1973).

PAIRED ARTIFICIAL AND NATURAL NESTS

We searched all study sites to locate active
Wood Thrush nests. Each nest found was paired
with an artificial nest. To ensure that active and
artificial nests were potentially available to the
same predators, the arificial nest was placed
within 3 to 4 m of the active nest, When pos-
sible, the antificial nest was placed in the same
species of vegetation and at the same height as
the active nest with which it was paired. The
artificial pest also was placed in the same man-
per as the natural nest. For ciample, if the nat
ural nmest was supported by the crook of a
branch, the artificial nest was placed in the crook
of a branch. To reduce human scent, rubber
gloves and boots were worn when placing nests.
Flagging was placed within approximately 5 m
of the paired nests for nest identification. During
1993, all artificial nests paired with active nests
were equipped with hair catchers to detect man-
malian predators (Baker 1980). During 1994, no
hair catchers were placed on these nests,

Each artificial nest was assigned an “expected
date of fledging” based upon the expected fledg-
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ing date of the paired Wouod Thrush nesi. The
Wood Thrush has a l4-day incubation period
and a 14-day nestling period (Harrison 1975),
When an active nest was found. nest contents
were observed. and the approximate number of
days remaining in the nesting cyele and expect-
ed fledging date were estumuted. Active nests
were monitored every 4-5 days during incuba-
tion and every 2-3 days during the nestling pe-
riedd 1o determine nest oulcome. Amificial nests
and paired active nests were checked a1 the same
time o ensure thal both nest types received the
same number of visits from humans. Nest con-
tents were checked using & convex mirror placed
on a pole. Active nesls were considered depre-
dited when all eggs or young were found miss-
ing before fedging wos thought to ocour. We
never had partial loses for active nests, Arntificial
nests were considered depredated when one or
both of the eggs were missing or damaged.
When cither natural or artificial nests were dep-
redaled, we recorded the final condition of the
nest as & potential clue to predator identity (Best
and Stauffer 1980, If neither of the paired nests
were preved upon, the anificial nest was consid-
ered successful and removed when the young
were due to fledge from the active nest. IF the
active nest was praved upon first, the artificial
nest was left our until it was lost to predators or
until the expected date of fledging occurred, An
artificial nest was considered successful if it re-
mained undisturbed until the expected date of
Hedeing,

We used a Wilcoxon matched-pairs sign rank
tesl Lo test for differences between active and
artificial nests in the number of nests that failed
due to predation and the number parasitized by
cowbirds. To conduct the analyses, we codad
nest outcome as depredated = 0, successful =
I; and nonparesitized = 0., parasitized = 1. We
used a paired r-test o 1est for differences in
numhber of exposure davs between active and ar-
tificial nests. In addition, we repeated the anal-
ysis after truncating the nest outcome data a1 the
time of hatching, thereby restricting our analysis
o the egg stage.

ARTIFICIAL NEST TRIALS

To determine how rates of predation varied over
time and with forest patch size, we conducted a
series of trials using artificial nests. Six study
sites were used in 1993 and in 1994, On each
site, artificial nests were placed along transect

lines. Transects which extended through the cen-
ter of the site, from one end 1o the other, were
marked at 50-m intervals and ranged in length
from 500 to 1,000 m depending upon the size
of the sty site. Ten nests were placed at 50-
to HH-m intervals along the ransect line to en-
sure that nesis covered the entire line. Each nest
was placed 0-60 m perpendicular to the tramsect
line. Distances (0—60 m) and directions were as-
signed randomly. Nests were placed approxi-
mately 2.2 m (mean nest height for Wood
Thrush; Hoover 1992} above ground in a species
of vegetation known to have suppored Wood
Thrush nests in previous vears {Hoover 1992),
Artificial nests that were lost (o predators were
remaved, Nests showing no signs of disturbance
were left for a maximum of 7 days. after which
all nests were removed,

To determine how predation rates on artificial
nests vaned temporally, the study was conducted
for 9 weeks (in both 1993 and 19943, which cor-
responds to the breeding season of the Wood
Thrush, We divided the 9-week period into three
3-weck time periods. Two siles per week were
chosen lor artificial nest trials, and each site was
used lor a nest trial during each of the three time
periods. An individual trial lasted for 7 daws,
When nests were checked, caution was taken to
approach the pests from different directions to
avoid trampling vegetation, which could create
paths to the nests. During two of the tHals, we
checked nests on the fourth and seventh day of
the week. FFor the third trial. as part of another
stucly (Morgan 1993), nests were checked twice
4 day at approximately sunrise and sunset. Thyee
hundred fifty artificial nests were used during
nest tmals. One trial on one site was omitted
from analysis becawse the trial was only 5 days
due to a late delivery of quail cges.

We used a chi-square test to determine wheth-
er predation rates on any one site varied signif-
icantly amaong the three thals, We used repealed
measures analysis-of-varance to test whether
predation rates for all sites combined differed
among the three time periods. We used a paired
i-lest o determine whether predation rates dif-
fered between trials where nests were checked
twice a week apnd trigls where nests were
checked rwice a day.

To determine whether predation rates varied
with forest patch size and to compare our results
with those of Hoover et al. (1995}, study sites
were calégorzed as small woodlots (forest area
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TABLE 1, Rates of nest predation and parasitism and mean exposure days for

3% setive Wood Thrush nests

paired with 58 anificial nests, Berks County, Pennsylvania, 1993-1994,

Wear iype
Pafameler Avibvr Amificial Tesr slaziadiy "

MNa. Jost o predators 19 133%) 37 (84%) =207 <001
T exposure davs = SE TR 4% 1.0 Iy =316 <001
Mo, lost to predators

(egz Slage”) 11 (23%:) 26 (545 ™ =110 <f1.0]
¥ exposure days = SE

[#ae stage™) T8 = 3T T4 £ D58 =LA n2
Mo parisitized 13 (265} (0% TF= 120 .01

S Wilcoman matched-paary sign runk sesr, whers depredarsd = 0, soecosdal = 1

" Analysss restzcted 1o the egg stage

= Widchmon matched pasrd sign funk tesl. where nonperesinzed = 0, papgsitieed = |

<= B0 ha), large woodlots {forest area = 100 ha),
and contiguous forests; the proportion of nests
that were successful in each group was caleu.
lated and compared using a chi-square test, We
used regression analysis to test the significance
of the relationship betwean predation rates and
forest patch size (Hoover et al. 1995). For this
amalysis, each site was considered o separple
sample. For the two sites that were used during
both years, results from both years were com-
bined and considered one sample, We used the
arca value of 300 ha for sites that were located
within contiguous forest (Hoover et al. 1995).

RESULTS
PAIRED ARTIFICIAL AND NATURAL NESTS

Filty-eight active Wood Thrush nests were
found and paired with arificial nests, For 17
pairs, both real and artilicial nests were success-
ful, and for 15 pairs, both nests were depredated.
In 22 cases, the active nest was successtul but
the artificial nest was depredated, and in 4 cases,
the active nest was depredated and the artificial
nest wis successful. Rates of nest predation
were significantly lower for active Wood Thiush
nests than for artificial nests (Table 1), Rates of
predation did not differ significantly between
years for Wood Thrush nests (7, = 0.6, P =
1.3} or for artificia] nests (¥, = 0.0, P > 0.9).
The mean number of exposure days, o measure
of nest success, was higher for natural nests than
for artificial nests (Table 1), Forty-eight Wood
Thrush nests were found with eggs. When anal-
yaes were resiricled to the egg stage, rates of
predation were significantly lower for active
Wood Thrush nests than for anificial nests, but
mean exposure days did not differ between the
two groups (Table 1).

The condition of the nest following predation
differed between active and artificial nests sig-
nificantly (y*, = 9.9, F < (0,01}, OF the 19 active
Wood Thrush nests Iost o predators, 635
showed no sign of disturbance (eggs or nestlings
removed but nest intacth, 5% were slightly dis-
turbed (nest tilted), and 32% were torn apart, OF
the 37 artificial nests lost to predators, 84%
showed no sign of disturbance, 13% were slight-
ly disturbed. and 3% were torn apart, No hair
was detected on any of the hair-cachers placed
on the anificial nests.

Rates of parasitism by Brown-headed Cow-
birds (Molothrus arer) were higher for natural
nests than for artificial nests (Table 1), Rates of
parasitism did not differ between years for nat-
ural pests (x*, = 04, P = 0.9) or artificial nests
iy, =00, P = L0

TRENDS IN RATES OF PREDATION

Nest predation differed significantly (x5, = 32.2,
=< 0,001y among small woodlots (n = 1

nests, 53% disturbed), large woodlots (n = 80
nests, 36% disturbed), and contiguous forest (n
= 90 nests, 18% disturbed), When the study site
wis considered as the sampling unit, rates of
predation were negatively correlated with forest
patch size (R* = =0.65, F ;= 15.0, F < 0.01},

TEMPORAL VARIATION IN PREDATION RATES

There was no consistent pattern in the temporal
variation of nest predation. Predation rates did
not vary significantly (F. = 0.6, P = 0.55)
with time of the tnal {early, mid, late) (Table 2).
In addition, predation rates did not differ be-
tween trials where the nests were checked twice
a day and those where the nests were checked
every 4 days (4, = L35, P = 0.2} However,
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TABLE 2. Temporal differences in percentage of anificial nests® thal were lost to predatois during three 7-day
triuls on 10 stody sites, Berks County, Pennsylvania, [993- 994,

Time perival®

SKiag i Early Wi Laire Nlzan % il
Owel’s Head o3 a0 k11 ¥ 17 a5 <05
Giun Club 1993 =0 —H 1} 5 — —
Snock 1593 fall 20 2r K 48 <(h05
Kunkle Lo i Bk mn 43 8.4 <05
Kchl (] Rk {418 104 73 B - < (L00 T
Litlienghal 1eL3 Ar {{A] |00 a3 11,7 =010
River of Hocks | Grlhd 1} Lik 10 7 1.1 ns
Eckville 1vaL i L M I7 23 ns
Spitsenberg 1644 Y n 30 i) 0.1 ns
Gun Club 1y S{F il 20 41 23 43
Kurnkie 1994 a0 ¥ 20 +7 133 < (0]
Dixon 1994 i Afr {H 40 5 <005

e LI.I.'I'I:‘I‘I‘ ﬁ:;rélé!.-lunc 12 R = Jupe | 3-Juls 30l = July 2-Ruby 23

Traals where nests wer

hecked Pwice per day.
U Thial omimed daz

nle delivery of egps

within-site rates of predation differed signifi-
cantly among trials on ve of the six study sites
during 1993 and on two sites m 1994 (Table 2).
On one site, rates of predation ranged from 20%
to 1%, Sites where predation rates were low
showed less variability than sites where mean
rates of predation were high.

[MSCUSSION

By comparing rates of oredation between active
Wood Thrush nests pared with artificial nests,
we were able (o quantizatively assess how close-
Iy anificial nests reflected actual rates of pre-
dation when bath nest types were exposed to the
same predator community both spatially and
tempaorally. Consistent with findings of other
studies. we observed significantly higher rates of
nest predation on artifizial nesis than on active
nests (Storaas 1988, Reitsmo et al, 1990).

Rates of predation on artificial nests differ
wilh nest appearance and conspicuousness (Yah-
ner and Wright 1985, Martin 1987); In our study,
we designed nests 1o look as similar as possible
to Wood Thrush nests, and we placed them at
the same height and in the same species of ves-
etation as real nests. Consequently, the differ-
ences we detected in rotes of predation were
probably nol due to nest appewrance or place-
ment, Instead, the artificial nests were either
more attractive to predators or the egzs were
easier for predators to obtain as a result of one
or more of the many differences berween artifi-
cial and natural nests.

The presence of an adult Wood Thrush at ac-

tive nests may result in Jower rites of predation
by camouflaging the nest {Brackbill 1955) or be-
cause the adults actively defend the nest. Mu-
merous studies have shown that parental birds
are able to deter predutors and reduce rales of
nest predation (see references in Martin 19975,
Adternatively, higher rates of nest predation as-
sociated with anificial nests may have occurred
because some predafors were able (o consume
eggs but not nestlings. Thus, artificial nests may
have been more vulnerable because they only
contained eggs. However, in'a previous study on
the same sites {Hoover er al, 1993), no differ-
ences were found in rates of nest predation on
Wood Thrush nests between the egg and nestling
stage when size of the site was aken into ac-
count, and in the current stidv, predation rates
were higher on anificial nests than natural nests
during both the epy stage and the entire nesting
cycle.

A major function of epp color is presumed to
be protection from visually oriented predators
(Omiky 1945), and egg color influences rates of
predation (Yahner and Mahan 19%%6). The
creamy white egps used in our amificial nests
may have been mere conspicuous than blug
Wood Thrush eggs. Yahner and Mahan (1996)
found that white eges were more vulnerable o
predators than brown eggs, but blue egzs also
were more vulnerable to predators than brown
eggs. ot least in the initial days after the nests
were set out (Yohner and Delong 1992),

The difference in odor between artificial and
mitural nests also may have influenced rates of
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nest predation. Although we attempted oo mini-
mize human scent by wearing mbber boots and
gloves when placing nests, the nests were made
by human hands and presumably retained some
scent of humans. Olfactory-searching mammals
are eommon predators on artificial nests and can
cue in on human odors w locate nests (Whelan
et al. 1994y, Our artificial nests also lacked the
odor of an adult bird or nesthings. Whar effect
this had on odor-scarching predutors 15 un-
Enown.

In contrast to our study, some researchers re-
part higher rates of predation oo natural nests
than en aruficial nests and auribute this resolt w
the size of the eggs used in the artificial nest
(e.z., Roper 1992), A potential bias occurs when
the size of eggs vsed in artificial nests are larger
thin those in natural nests. In this case, rates of
predation on arificial nests may be lower than
on real nests because small-mouthed nesi-prad-
ators like white-footed mice and chipmunks
probably cannot consume the larger quail egzs
which are typically used in artificial nest exper-
imenis (Roper 1992, Huskell 1993b, DeGraaf
and Mater 1926). In addition, snakes, important
nest predators in many habitars, have never been
recorded depredating  artificial nests, nor will
they eat gquail eggs when kept in captivity (Ma-
rini and Melo 1998,

In addition 1o different rates of predation be-
tween drtificial and active nests, the condition of
the nest following predation differad between
the two proups, suggesting different types of
nest predators, For example, 32% of active
Wood Thrush nests were torn apar, a condition
generally attributed to large mammals like rac-
coons (Best and Stautfer 19800, whereas only
3% of artificial nests were torn apart. We did not
find any hair on the hair-catchers associated with
artificinl nests providing forther evidence that
large: mammals were uncommon predators on
vur artificial nests. Some researchers bave spec-
ulated that avian predators are more likely to
prey upon artificial npests, whereas mammalian
predators are more likely to be atrracted to nat-
ural nests (Willebrand and Marcsirom  1988),
However, there is contradicting evidence includ-
ing photographs of a variety of mammals dep-
redating artificial nests (DeGraal 19493, Morgan
1995, Fenske-Crawford and Niemi [997),

A more important issue than whether rates of
predation on artificial nests are accurate esli-
mates of predation tates on natural nests @5

whether artificial nests can be used 1o estimate
trends or patterns in rates of predation within a
local area, across sltes, or in relation to habitat
edges. [n our study, predation rates on artificial
nests decreased as forest patch size increased in
a pattern similar to the one reported from a study
of Wood Thrush reproductive success on the
same sites {Hoover et al. 1995), suggesting that
artificial nests can be used to detect trends in
predotion rates (Ammon and Stacey  [997),
However, caution must be taken when vsing ar-
tificial nests 1o detect trends in rates of preda-
tion, particularly when the wrificial nests are
vsed o represent a community of birds, For ex-
ample, wsing artificial ground nests,; Fenske-
Crawford and Niema (1997) found higher rates
of predation along edges in a forest-dominated
landscape, but a concurrent study on an adjacent
site found no assotiated edge effect for natuaral
nests (Hanski et al, 1996). The authors of the
artificial nest study supgested that the difference
in results was primarily a function of nest place-
ment; the artificial nests were on the ground
whereas mest of the nawral nests were above
ground.

Other researchers have cautioned against the
use of anificial nests, baited with eges thi differ
in size from the eggs in the natural nests, to
detect trends in rates of predation across habitar
types or woodlots of varying sizes particularly
when the abundance and composition of the
predator community also is changing across sites
(Haskell 19930, DeGraafl and Maijer 1996),
When e¢pg size differs between artificial and nat-
ural nests, the types of predators that can con-
sume the eggs also differs (Roper 1992, Haskell
1495b, DeGraat and Maier 1996). Consequently,
if the composition of the predator community
varles across sites or habitat tvpes, tends in
rates of predation on artificial nests across these
sites may not be a good index of actual rates of
predation on natural mests (Haskell 0995,
DeGraaf and Maier 1996).

Similar to results from other studies, rates of
nest predation for all sites as a group showed no
consistent temporal pattern. However, during the
two years of this study, predation rates varied
among trials on 7 of the 12 sites, with the
amount of variability greatest on sites where
predation rites also were highest, Reitsma er al,
(1990} noted that rates of predation were highly
variable within a site and attributed the high lev-
el of varability to the patchy distribution of
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predators, Because eggs constitute only a small
portion of the diet of many of these nest pred-
ators and they do not search specifically for
nests (Angelstam 1986), the high varability in
rates of predation may result primarily from the
chance event that a predator comes across o nest
during a wial, Once they come across a nest,
they may spend more fime searching for addi-
tional nests.

The high varability in predation rates ob-
served in this study and in others (Reitsma et al.
1990, Fenske-Crawford and Niemi 1997) pre-
sents problems for researchers because predation
rales during any one trial may not be a true re-
flection of overall rates of predation on that sice,
Researchers can attempt to minimize this prob-
lem and obtain better estimates by conducting
multiple rials per site, particularly in areas
where predation rates are hish, However, as the
number of repeated trals on a site increases, the
potential for predator learning also increases, On
our sites, we did not find an increase in preda-
tion rates between toalss however, other re-
searchers have found an increase in predation
rates between multiple trials and have suspected
predator learning (Vander Hoegen and DeGraaf
1996). Consequently, when possible; a hetter
way of improving estimates across different site
types would be to conduct one trial per site but
maximize the number of sites included in the
study,

In some regions of the country and some hab-
tal types, parasitism by Brown-headed Cow-
birds has & major influsnce on nest success
tHoover and Britingham 1993, Robinson et al.
1993). A shortcoming with the use of artificial
nests is that they can not be used to evaluate
levels of nest parasitism. Brown-headed Cow-
birds generally find nests to parasitize by watch-
ing host nest-building sctivity (Hann 1941).
Consequently, artificial nests are rarely if ever
parasilized by cowbinds (Tlhwnpson and Gou-
foed 1976, Thompson and Goufried 1981) a
fnding confirmed in this study.

There are obvious advantages to using artifi-
cial nests, and many of the seminal studics on
the effects of habitat fragmentation on reproduc-
tive suceess were discovered through the use of
artificial nests. However, researchers need to be
aware of potential biases associated with the use
of antificial nests. Some of these biases may be
reduced by designing nests to simulate the ap-
pearanice and placement of real nests, vsing egps

ETik]

that are similar in size and color to the species
of interest, minimizing human scent associated
with the nest, and restricting comparisons to lo-
cal sites where the predator community does not
vary among treatments (Martin 1987, Whelan et
al. 1994, DeGraaf and Maier 1996). Other bi-
ases, such as the lack of adults or nestlings as-
sociated with artificial nests, are more problem-
atie, particularly if the direction or magnitude of
the bias differs among habitat types or with at-
tributes of the nests. For example, in one study,
the bepging intensity of nestlings was positively
correlated with increased rates of nest predation
for ground nests but not for nests in trees | Has-
kell 19947,

We suggest that artificial nests be used pri-
marily for pilot studies to test particular hyvpoth-
eses prior (o locating active nests or in conjunc-
tion with studies on real nests to provide an in-
dependent source of data (Ammon and Stacey
1997). Results from anificial nests should nat be
used to measure actual rates of predation or to
suggest how reproductive success vanes with
landscape and habitat features in regions where
cowhird parasitism has a large impact on repro-
duetive success. Nor should thev be used 1o de-
tect trends in rates of predation across sites if
the composition of the predator community dif-
fers amonyg sites. Finally, when using adificial
nests, researchers should attempr o minimize
differences between amificial and natural nests
and should maximize the number of independent
sites included in the study whenever possible.
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