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Comparison of mechanically egg-triggered cameras and
time-lapse video cameras in identifying predators at
Dusky Flycatcher nests
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ABSTRACT. We compared the effectiveness and reliability of mechanically egg-triggered set-cameras and time-
lapse video cameras in identifying nest predators at active Dusky Flycatcher ( Empidonax oberboliers) nests in Siskiyou
County, California. We monitored 72 active flycatcher nests using camera systems from 1998 to 2000. Nest
abandonment, hatching success, and daily survival rate did not differ berween camera systems. Set-cameras were
less reliable than video systems in successfully recording predation events (45% versus 95%). The nest predaror
assemblage berween camera types differed significantly with more avian predators (primarily raprors) recorded at
video-monitored nests. This may have been due to the failure of hawks and owls to take the trigger egg ar set-
camera nests during the nestling stage. We did not find a strong association between the condition of the nest
(disturbed or undisturbed) afrer the predation event and the identty of the predator (mammalian or avian). We
also documented disruprion of the nest by visitors other than the original predator. These observations suggest that
identification of nest predators based on nest remains can be highly inaccurate. We recommend the use of vide-
ography for accurate identification of nest predators. Results from studies identifying predators with egg-triggered
cameras should limit conclusions to the incubation stage.

SINOPSIS.  Comparacion de sistemas de cimara v video para identificar los depredadores en nidos
de Empridonax oberbolseri

Comparamos la efectividad y confiabilidad de un sistema de cimaras disparado mediante huevos y un sistema
de video disparado a lapsos de tiempo para identificar depredadores en nidos del papamoscas Empidonax oberboleri.
El trabajo se llevé a cabo desde 1998-2000, en el Condado de Siskiyou, California. Se monitorearon 72 nidos
activos del papamoscas. No se encontré diferencia entre la tasa de abandono de nidos, éxito de eclosionamiento y
la tasa de sobrevivencia diaria con el uso de los dos sistemas de cimaras. El sistema de cimaras fue menos confiable
que el sistema de video para documentar la depredacién (45 vs. 95%). Hubo diferencia para documentar el tipo
de depredador con un mayor niimero de aves depredadoras (principalmente rapaces) capradas por la camara de
video. Probablemente la razén de esto sea que tanto halcones como buhos no tomaron el huevo que accionaba el
disparador de la cdmara convencional cuando habia polluelos en el nido. No encontramos una buena asociacién
entre la condicién en el nido (perturbado o no perturbado) luego que ocurrir el evento de depredacién y la
identificacién del depredador (ave o mamifero). También documentamos disturbios en nidos por otros visitanres
que no fueron los depredadores originales. Estas observaciones sugieren que la identificacién del depredador de un
nido, basindose en los remanentes que este pueda dejar, pueden ser altamente inexacra. Recomendamos el uso de
videos para la identificaciéon adecuada v confiable de depredadores a nidos. Los resultados de estudios en donde se
identifiquen depredadores con mecanismos disparados por huevos, deben limirtar sus conclusiones a la erapa de
incubacion.
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Nest predation is the most important factor
influencing the nesting success of many bird
species (Ricklefs 1969; Martin 1988, 1993).
Despite the importance of nest predation to
overall reproducrive success, in most studies the
identity of nest predators usually remains un-
known or is inferred. Accurare idenrification of
nest predators is important because it enables

! Currcsp()nding author. Current address: Wildlife
Conservation Sociery, PO. Box 4322, Arcara, Cali-
fornia 95521 USA. Email: j()cbirdﬁ?@h(ltmail.com

unequivocal determination of the species re-
sponsible for nest predation, and thereby the
importance of particular species as nest preda-
tors. It also allows comparison of predator as-
semblages in different habitar types (Picman
1987; Major et al. 1999; Zegers et al. 2000),
enables the temporal acrivity parterns of pred-
ators to be identified (Picman and Schriml
1994), and allows greater insight into the rela-
tionship between nest habitat features and the
type of nest predaror (Sieving and Willson
1998; Liebezeit and George 2002). Identifica-
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tion of nest predators has also been crucial in
the management of endangered species (Major
1991).

Traditionally, nest predators have been in-
ferred from nest remains left after predation has
occurred (Reardon 1951; Best 1978; Best and
Stauffer 1980; Wray et al. 1982; Hoover crt al.
1995; Hernandez et al. 1997). This method has
proven to be largely inaccurate in many circum-
stances (Lariviere 1999). More recently, at-
tempts to identify passerine nest predators have
been conducted using artificial nests with plas-
ticine eggs (Moller 1989; Nour et al. 1993;
Bayne et al. 1997; Hannon and Cotterill 1998),
track plates (Angelstam 1986; Andrén 1992),
and animal-triggered (mechanical or light) cam-
era systems often employing quail (Cotunix
spp-) eggs as bait (Picman 1987; Savidge and
Seibert 1988; Reitsma et al. 1990; Vander Hae-
gen and DeGraaf 1996). However, substantial
evidence suggests arrtificial nests may attract a
different suite of nest predators than real nests
(Willebrand and Marcstrém 1988; Major and
Kendal 1996). For instance, use of quail eggs
as bait may bias results toward large predators
because many “small-mouthed” predators are
unable to open the larger quail eggs (Roper
1992; Haskell 1995; Maier and DeGraaf
2000). In addition, differences in appearance
(Martin 1987) or human scent (Whelan er al.
1994) between artificial and real nests may af-
fect detection by potential nest predartors.

The presence of adult birds at real nests may
also influence the type of predator that visits
the nest. Adulr birds may be able to successfully
fend off small nest predarors while larger nest
predators are unaffected. Cryptic coloration of
incubating birds may also hinder detection of
nests by potential predators. Conversely, adulc
behavior at or near the nest may result in in-
creased nest predation by visually oriented nest
predators (Young 1963). Finally, begging nes-
tlings may attract potential predators to real
nests (Skurch 1949; Haskell 1994).

To overcome many of the biases associarted
with artificial nests, researchers have begun
idenrtifying nest predators at active nests using
both mechanically triggered set-camera systems
(Major and Gowing 1994; Farnsworth and Si-
mons 2000; Buler and Hamilton 2000; Liebe-
zeit and George 2002) and time-lapse videog-
raphy (Brown et al. 1998; Thompson et al
1999; Pietz and Granfors 2000; McCallum and
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Hannon 2001; Liebezeit and George 2002).
However, as with artificial nests, there are biases
that may influence predation when monitoring
active nests. It may be difficult to identify the
true nest predator if multiple species are re-
corded visiting the nest (Buler and Hamilton
2000). Egg-triggered cameras may record pred-
ators that specialize on eggs and may underre-
present nestling predarors. Although video cam-
eras may resolve these particular biases, camera
presence and human scent may continue to in-
fluence nest detection by predators. Addidon-
ally, unlike at artificial nests, the presence of
cameras may cause nest abandonment.

In this study we compared the use of me-
chanically triggered set-cameras with time-lapse
video systems. We used both camera types to
identify nest predators of the Dusky Flycatcher
(Empidonax oberbolseri) in northeastern Califor-
nia during three field seasons. The specific ob-
jectives of this study were to compare the ef-
fectiveness and reliability of the two camera sys-
tems, compare the predaror assemblage identi-
fied using the two different camera systems, and
compare nest remains left by different predarors
at camera-monitored nests.

STUDY SITE

We conducted this study during three breed-
ing scasons from 1998 through 2000 at the
Goosenest Adaptive Management Area (GAMA)
in the Klamath Nartional Forest, Siskiyou Coun-
ty, California (41°30'N, 121°52"W). This site is
1870 ha in area encompassing twenty 40-ha
study plots. We sampled all plots (10 of 20) that
contained =5 breeding pairs of flycatchers. Dis-
tance between sampled plots ranged from 50 m
o 6 km.

The vegeration at GAMA primarily consists
of 80-year-old, second growth ponderosa pine
(Pinus ponderosa) forest. The dominant tree
species are ponderosa pine and white fir (Abies
concolor). Incense cedar (Calocedris decurrens)
and sugar pine (Pinus lambertiana) are also
common Iin the northwestern secrion of the
site. The understory is dominated by green-leaf
manzanita (Arctostaphylos patula), snowbrush
(Ceanothus velutinus), and white fir saplings.
The topography at this site is relatively flat with
no perennial streams. Elevations range from
1500-1645 m. Mean annual precipitation
ranges from 38-51 cm, with most precipitation
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falling as snow (Anonymous 1996). The aver-
age summer and winter temperatures are 157 C
and —2° C, respectively (Oregon Climate Ser-
vice).

METHODS

Nest searching. We searched for nests in
the mornings (06:30 to 12:00) from late May
to early July, following methods described by
Martin and Geupel (1993). Nest locations were
marked with a strip of flagging tied art least 5
m from the nest. Nests were monitored every
2—4 days during the building and egg-laying
stages prior to camera set-up. Camera moni-
tored nests were a subser of a larger number of
flycatcher nests (/N = 184) monitored as part
of another study (Liebezeit and George 2002).
We studied Dusky Flycatchers because they
were abundant breeders ar this site, and most
nests (82%, N = 150) were placed in vegeta-
tion below 2.5 m allowing easy camera set-up.

Camera monitoring. We placed both
video and set-cameras at nests from 6 June to
25 July, 1998-2000. Cameras were employed
simultancously on different nests and were
moved from fledged or depredated nests to new
nests as soon as possible. We set up cameras
shortly after the flycatchers initiated incubation
to minimize nest desertion. At the start of each
field season we placed cameras on the first nests
that contained a full clurtch. As more nests were
found, we arrempred to place cameras on nests
that were in the early incubation stage. When
no nests in the incubartion stage were available,
we placed video systems on nests in the nesting
stage. We did not place set-cameras at nestling-
stage nests. 'his was considered too intrusive
because young would have had to be removed
from the nest while insralling the triggering sys-
tem. However, we continued to monitor nests
after hatching with set-cameras that were
mounted during the incubation stage. When
possible, we only monitored active nests with
cameras. However, when no active nests were
available, we left cameras on nests that had
been abandoned or we set up cameras on nests
that had recently been abandoned (in the in-
cubation stage). Cameras were only set up on
than 2.5 m from the
ground. We set up the different camera systems
on nests randomly as nests became available
during the course of the season.

nests that were less
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We designed set-camera systems that includ-
ed a fully automared “point and shoot” camera
(Ricoh AF-77, RW-10, and Canon Owl) in-
stalled with an automaric firing mechanism as
described by Danielson et al. (1996). The trig-
gering system, adapted from a design described
by Major and Gowing (1994), used fishing line
secured around a trigger egg. Each camera was
housed in a wooden, weather-proofed box with
a Plexiglas front (dimensions 11.5 X 17.5 X
11.5 cm). Five ser-camera units were used in
1998 and 15 in 1999. We did not use this cam-
era system in 2000.

We obtained Budgerigar (Melopsittacus wun-
dulatus) and Diamond Dove (Geopelia cuneata)
eggs from a local breeder for use as the trigger
eggs. We stored the eggs in a refrigerator prior
to placement in flycatcher nests. Dusky Fly-
catcher eggs are the same color (white) and are
similar in size to the eggs of both surrogate spe-
cies. Average egg length and width for the
Dusky Flycatcher is 17.8 X 13.4 mm (Sedg-
wick 1993), compared to budgerigars of 18.0
* 14.75 mm and Diamond Doves of 19.75 X
15 mm (Schénwerter 1967).

We installed the set-cameras by first remov-
ing the flycatcher eggs from the nest and tem-
porarily keeping them in a padded box. Next,
the triggering system was implanted into the
base of the nest cup. The trigger egg was then
installed, and the flycatcher eggs were carefully
placed back in the nest. The housed cameras
were mounted on weighted meral posts approx-
imately 1-1.5 m from the nest.

Each video system consisted of a weather-
proof miniature video camera (camera dimen-
sions, 3.8 X 3.8 X 3.2 cm) with six infrared
light-emitting diodes (940 nm; wavelength not
visible ro vertebrates) arrached via a cable to a
time-lapse videocassette recorder (Panasonic
AG1070 DC) housed in a weather-proof case
powered by a 12-volt deep-cycle marine barttery.
The VCR and battery were placed approxi-
mately 25 m from the nest. Two of the video
systems were purchased from Sandpiper Tech-
nologies, Inc.®. We designed two additional
video units for use in 1999 and 2000. We set
the dme-lapse VCRs to record 24 h of video
on standard T120 VHS videotapes (5 frames/
second).

We mounted the video cameras on a wooden
or steel dowel placed 30-50 ecm from the nest
(distance measured from camera lens to center
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Table 1. Monitoring time for ser and video cameras, and number of mammalian and avian nest prcdal:ﬂrs
identified by each camera system, at the Goosenest !\.d,:l.ptivc Management Area, Siskiyou County, California,
1998-2000.

J- R Liebezeit and T. L. George

Camera system? Nesrs monirored Days monitored  Mammalian predaror Avian predator

Set 33 596 8 1
Video 33 381 9 10
Set/video? ) 115 — —

72 1092 17 11

2 Set-cameras used in 1998 and 1999, video systems in 1998, 1999, and 2000.
b Six nests were monitored by both cameras during different time periods.

of nest cup) while attempring to keep the cam-
era well hidden within the nesting substrate.
This distance provided adequare infrared night-
time illumination while maintaining a clear
view of the nest cup withour altering nest con-
ccalment. When possible, we attempted to
place the camera above the plane of the nest so
the nest contents could be seen. We changed
the videotapes daily and changed batteries every
48-72 h. When possible, we checked the nest
on subsequent visits using the hand-held mon-
itor from the VCR location rather than ap-
proaching the nest.

All camera equipment and eggs were handled
with rubber gloves during camera ser-up to re-
duce human scent. Immediately after set-up, we
observed the nest from a distance (—30-50 m
away) until the female returned to the nest. We
practiced setting up the cameras on old fly-
catcher nests in order to limit our time ar acrive
nests. For both camera systems, set-up time
ranged from 5-10 min.

Analysis. We compared hatching success
(eggs hatched versus not hatched) between nests
monitored by both camera types and o0 cam-
era-free nests using 2 X 2 contingency tables
(Zar 1999). For camera nests, we only included
nests that had cameras set up at least one day
prior to hatching. We also compared nest aban-
donment rates berween camera-monitored and
camera-free nests using the same procedure. We
atrribured nest abandonment to camera set-up
if it occurred within 24 hours after camera in-
stallation. We tested for differences in predator
type (mammal versus avian) berween camera
types using a Fisher's Exact test (Zar 1999).

We calculated daily survival rate of nests us-
ing the Mayfield method (Mayhield 1975) and
constructed confidence intervals for these esti-
mates following Johnson (1979). We compared

daily survival rate of nests between set and vid-
eo camera systems using program CONTRAST
(Sauer and Willams 1989).

We defined the nest condition after a pre-
dation event as “disturbed” when the entire cup
interior and art least part of the exterior cup
were in total disarray, or were completely torn
apart, and/or were removed from the nesting
substrate. We defined nests as “undisturbed”
when the nest was still in the substrate (al-
though in some cases nests were leaning less
than 45°), and the nest cup (including interior
lining) was still intact and readily discernable.
We reviewed photographs, video foorage, and
comments on nest fate cards to verify nest con-
dition ar all camera-monitored nests. In addi-
tion, for video-monitored nests, we reviewed all
activity at the nest and any change in nest con-
dition from the time of predation to the fol-
lowing nest check.

RESULTS

We monitored a toral of 72 active Dusky
Flycatcher nests using remote camera systems
(33 video, 33 ser, six both at different times)
to identity nest predators over three field sea-
sons. We normally removed cameras from in-
acrive nests, but on three occasions we contin-
ued to monitor abandoned nests that still con-
tained eggs. In addition, we set up cameras on
two nests shortly after they had been aban-
doned during the incubation stage. We identi-
fied 27 nest predators at acrive nests and one
nest predator at an inactive nest (Liebezeit and
George 2002). We monitored nests with cam-
eras for a total of 1092 nest days (Table 1).

Camera effectiveness and reliability.
Dusky Flycatchers abandoned nests with equal

frequency when both set-cameras (three of 39
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Table 2.
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Comparison of pr(_'d.lt()r ype, and condition of p()st—prcd&ti{}n nest remains, ar camera-monitored

nests at the (Goosenest .'\.da.ptivc Management Area, Siskiyou County, California, 1998-2000.

Predaror Undisturbed nest

Disturbed nest

Mammalian

4 Douglas squirrels
5 chipmunks®

Avian 6 Cooper’s Hawlkse
1 unidenrtified hawk
1 Saw-wher Owld
1 unidentified owl

1 Steller’s Jay

4 Douglas squirrclsh

2 chipmunks

1 golden-mantled ground squirrel
1 unidentified sciurid

1 Saw-wher Owl

2 One nest was left undisturbed, bur a chipmunk heavily disruptcr_{ nest 5.5 h afrer prcdal:ian event.
b One nest was completely removed (over several trips) by a Douglas squirrel immediately after predation

cvent.

¢ Two nests were initially left undisturbed bur were heavily disrupted hours after the predarion event by

chipmunks.
d Partial predation event.

attempts) and video systems (three of 39 at-
tempts) were placed on nests. No nests were
abandoned when video cameras were set up on
nests in the nestling stage. Overall, nest aban-
donment due to camera set-up was low (six of
78, 7.7%) although it was higher than at cam-
era-free nests (four of 103, 3.9%), this was nort
statistically significant (x2, = 1.4, P = 0.25).

Hatching success at set-camera nests was
91.6% (/N = 24), and 94% (/N = 14) art video-
monitored nests (92.8% overall for all camera-
monitored nests). Hatching success at camera-
free nests from 1998 to 2000 was 95% (/N =
48). There was no significant difference in
hatching success berween camera-monitored
nests (set and video combined) and camera-free
nests (x>, = 0.87, P = 0.25) or berween ser
and video-monitored nests (x*, = 0.01, P =
0.75). There was also no significant difference
in daily survival rate berween ser and video
camera nests in either the incubation (x*, =
0.42, P = 0.51) or nestling stages (x*, = 0.02,
P = 0.89).

The set-cameras were not as reliable as the
video systems in successfully recording preda-
tion events. Nine of 20 (45%) predation at-
tempts were successfully caprured by rthe set-
cameras, while 19 of 20 (95%) were success-
fully caprured by video. The failure of set-cam-
eras in documenting predation events was due
to the predator not taking the trigger egg (seven
of 11, 64%), camera malfuncrion (three of 11,
279%), and, in one instance, the camera fell off

its stand either before or during the predarion
event. The only unsuccessful recording of a vid-
eo predartion event was due to a dead bartery.

We documented a different predator assem-
blage at set-camera versus video-monitored
nests (Fisher's Exact, 7 = 0.04). Both camera
systems documented a similar suite of mam-
malian nest predarors including Douglas squir-
rels (Tamiasciurus douglasii) and chipmunks
(Zamias spp.). However, the video systems re-
corded a much larger percentage of predation
events by avian predators (10 of 19, 53%) com-
pared to the set cameras (one of nine, 11%;
Table 1). In addition, there was no overlap in
the types of avian predarors identified berween
the two camera systems. The sole avian preda-
tor recorded by the set cameras was a Steller’s
Jay (Cyanocitia stellers), while all birds identified
by video were raptors such as Cooper's Hawks
(Accipiter cooperi; N = 6), Northern Saw-wher
Owls (Aegolius acadicus; N = 2), and owl spp.
(VN = 1). No avian nest predators were identi-
fied during the nestling stage using the set-cam-
eras, while seven of eight (87.5%) nest preda-
tors identified during the nestling stage using
video were avian predators.

Identification of predators based on nest
remains. Mammalian predators left nests
disturbed or undisturbed in approximately the
same proportions (Table 2). In one mammalian
predation event, a chipmunk inidally did not
disturb the nest during depredarion. However,
5.5 h later a chipmunk returned to the nest and
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disrupted it. Avian predators were most likely
to leave the nest undisturbed after a predation
event (11 of 12 cases; Table 2). However, in
two cases, a chipmunk disrupted the nest hours
after the predation by Cooper’s Hawks. Overall,
we observed three cases of nest visitation by
species other than the original predator less
than 20 h after the inital predation event.

DISCUSSION

Dusky Flycatchers appeared to tolerate the
presence of both set and video camera systems
withour a high rate of nest desertion. In other
studies, nest desertion due to mechanically trig-
gered camera set-up at active passerine nests
ranged from none (Major and Gowing 1994)
o 19% (Farnsworth and Simons 2000). For
studies employing video systems at active pas-
serine nests, desertion rates range from 8% (this
study) to as high as 23% (Pietz and Granfors
2000). Evidence suggests different bird species
may be more sensitive to camera presence than
others. Thompson et al. (1999) documented a
27% nest abandonment rate for Indigo Bun-
tings ([Passerina cyanea), but only 3% for Field
Sparrows (Spizella pusilla) at the same site using
video systems. We expected a higher rate of nest
abandonment at set-camera compared to video
camera nests because the former is a more in-
vasive procedure requiring the installation of an
egg-trigger. However, desertion rates at video-
monitored nests may sometimes be just as high
because video cameras (although smaller than
ser-cameras) are often placed very close to the
nest (<<0.50 m) whereas set-cameras are usually
=1 m from the nest.

We documented no difference in hatching or
nest success between the camera systems or be-
tween camera-monitored and camera-free nests
(Liebezeit and George 2002). However, Farns-
worth and Simons (2000), using an egg trigger
similar to ours, documented lower hatching
success at camera-monitored Wood Thrush
(Hylocichla musteling) nests. They attribured
this outcome to the possibility that the presence
of the trigger egg may hinder adequare incu-
bation and egg roration by the attending fe-
male.

Mechanically triggered set-cameras were not
as reliable in capturing predation events as the
video systems. Other studies employing me-
chanical egg triggers at active passerine nests

J- R Liebezeit and T. L. George
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have also reported poor success at identifying
predartors. Failure to identify predators was due
mainly to equipment failure, the predator not
being visible in photographs, or failure of the
predator to move the trigger egg (Major and
Gowing 1994; Farnsworth and Simons 2000).
In some artificial nest studies, egg-triggered
cameras failed to record nest predators in more
than 50% of the depredated nests (Major 1991;
DeGraaf 1995; Purcell and WVerner 2000).
However, similar egg-triggered camera systems
have proven to be more effective at other sites
(Picman 1987). Set cameras often require more
care and attentive maintenance than other cam-
era systems (J. Picman, pers. comm.). Thus,
rigorous training of field assistants in the nu-
ances of these systems may reduce episodes of
camera malfunction. Overall, video systems
have been more reliable in recording predators
at active passerine nests (Brown et al. 1998;
Thompson et al. 1999; Pierz and Granfors
2000).

Another porenrial bias of set-cameras is that
the animal photographed moving the trigger
egg may not have been the predator of the oth-
er eggs or nestlings. In one of our video-mon-
itored nests, we observed a Cooper’s Hawk re-
move the nestlings and the following day a
chipmunk ate an infertile egg left in the nest.
If this nest had been monitored by a set-cam-
era, we would have misidentified the predator
as a chipmunk. Visits by potential predators af-
ter the initial predation event have been docu-
mented in many studies using artificial nests
(Vander Haegen and DeGraaf 1996; Purcell
and Verner 1999; Buler and Hamilton 2000).
In at least one study, more than half of the
camera-monitored nests were visited by up to
five different species after the initial predation
event (Leimgruber et al. 1994).

Avian predators were recorded less frequently
with set-camera than video systems. This is
likely due to the failure of raprors to remove
eggs when they prey on nests with nestlings. In
all cases, inferrile eggs were left intact (when
present) in nests that were depredated by rap-
tors in the nestling stage. This, coupled with
the observation that mammalian predators
sometimes visit nests after they have been dep-
redated, may cause a bias toward documenting
mammalian predators with set-cameras. Other
studies using mechanical egg-triggered systems
have documented a high percentage of mam-
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malian predators at artificial nests (DeGraaf

1995; Vander Haegen and DeGraaf 1996;
Reitsma et al. 1990; Sieving and Willson 1998)
although rthis is not always the case (Picman
1987; Picman and Schriml 1994). Thus, egg-
triggered systems may cause a bias toward
mammalian predators at other sites. The devel-
opment of a triggering system that does not rely
solely on a dummy egg may alleviate this prob-
lem.

Previous researchers have arrempred to iden-
tify nest predarors based on nest site remains.
Disturbed nest remains are often thought to in-
dicate a large mammalian predator while a nest
left intact is actributed to predation by birds,
snakes, or small mammals (Reardon 1951; Best
1978; Best and Stauffer 1980; Wray et al. 1982;
Hoover et al. 1995). We found that both chip-
munks and Douglas squirrels were equally as
likely to leave nests disturbed or completely in-
tact. Thus, had we identified nest predartors
based on nest remains, half of the nests depre-
dated by sciurids would have been classified as
depredated by birds, snakes or small mammals,
the other half would have been actribured ro
large mammals. For avian predators identdfied
by video monitoring, most nests were left intact
(11 of 12, 92%). However, two of these nests
were subsequently disturbed by a mammalian
nest visitor hours after the predation event.
Thus, we provide further evidence that post-
predation nest visits may hinder accurate pred-
ator idenrtification based on nest remains (La-
riviere 1999).

Videotape review also documented removal
of nest material from recently depredated nests
by Dusky Flycatchers prior to the final nest
check, thus disturbing the nest within hours af-
ter a predation event. At this site, Dusky Fly-
catchers commonly reuse nesting marerial at re-
cently depredated nests to build new nests. This
behavior has been documented in other passer-
ine species (Marchant 1974; Mountgoy and
Robertrson 1988: Porter 1988). Ar one sirte,
more than half of all Blue-gray Gnartcarcher
(Polioptila caerulea) nests were made from pre-
vious nests (Root 1969). Thus, nest reuse may
further confound identification of predators
based on nest remains.

Owur resules suggest that nest predarors iden-
tified using cameras that rely on a mechanical
egg trigger (whether on an acrive or artificial
nest) may lead to incomplete documentation
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and possibly a bias in the identity of the true
predator assemblage. We recommend using vid-
eo photography in order to accurately and re-
liably identify nest predartors. While the cost of
video camera systems (—$4000 ea) may make
the use of set-cameras (—%$90 ea) more attrac-
tive, we recommend only using egg-triggered
systems during the incubation stage. In addi-
tion, our results suggest that nest remains are
not reliable indicators of the type of nest pred-
ator.
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