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EXPERIMENTAL STUDIES OF NEST-DESTROYING
BEHAVIOR BY CACTUS WRENS!

LAURIE STUART SiMONS? AND LEe H. SiMONS?
Department of Zoology, Arizona State University, Tempe, AZ 85287

Abstract. We studied nest-destroying behavior in Cactus Wrens (Campylorhynchus brun-
neicapillus) using experimental nests containing Japanese Quail (Coturnix japonica) eggs.
Because wrens did not consume the egg contents, the behavior is not predation. Wrens
attacked nests only within their own territories but often in vegetation not used as nesting
substrate. Hence, the behavior probably does not represent attempts at cuckoldry or mate
displacement, or competition for nest sites. Nest destruction may represent intraspecific or
interspecific competition for (1) food or (2) predator-free nesting space. Evidence supporting
these nonexclusive hypotheses are that food limits reproductive success in this population
of wrens, and nest predation was density dependent in this population (natural nests sur-
rounded by experimental nests showed higher predation rates than controls). Major predators
included snakes, especially whipsnakes (Masticophis spp.), which are able to access Cactus

Wren nests despite cholla (Opuntia spp.) spines.
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INTRODUCTION

Several species of wrens (Family Troglodytidae)
destroy conspecific or heterospecific eggs or nest-
lings; this behavior is known in Marsh Wrens
(Cistothorus palustris), House Wrens (Troglo-
dytes aedon), Sedge Wrens (C. platensis), Be-
wick’s Wrens (Thryomanes bewickii), Rufous-
and-white Wrens (Thryothorus rufalbus), and
Cactus Wrens (Campylorhynchus brunneicapil-
lus) (Allen 1914; Kendeigh 1941; Anderson and
Anderson 1973; Picman 1977a, 1977b, 1984;
Picman and Picman 1980; Belles-Isles and Pic-
man 1986; Freed 1987). Because nest destroyers
invest time and risk reprisal from nest owners,
they probably derive compensatory benefit(s). Yet
the adaptive significance of nest destruction is
poorly understood.

Wrens apparently derive no direct nutrition
from nest destruction since they do not seem to
consume egg contents or nestlings (Sherman 1925;
Anderson and Anderson 1973; Picman 1977a,
1977b; Picman and Picman 1980; Belles-Isles
and Picman 1986; pers. observ.). Nest destruc-
tion by nonresident wrens might provide op-
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portunities for cuckoldry or pair or mate dis-
placement during renesting. Nest destruction may
also represent intra- or interspecific competition
for nest sites (Kendeigh 1941, Belles-Isles and
Picman 1986), or food (Picman 1977a, Belles-
Isles and Picman 1986, Freed 1987), or predator-
free nesting space (Tinbergen et al. 1967, McGee
1985). We explored these alternatives by ob-
serving free-living Cactus Wrens as they re-
sponded to experimental nests, and by testing for
density-dependent nest predation in a popula-
tion of Cactus Wrens.

METHODS AND RESULTS

We worked in Sonoran Desert scrub habitat
within Usery Mountain Park, Maricopa County,
Arizona. Cactus Wrens in the Sonoran Desert
prefer to nest in cholla cacti (Opuntia spp.), but
will also nest in saguaro cacti (Carnegia gigan-
teus), palo verde (Cercidium spp.), or other spiny
plants (Anderson and Anderson 1973, McGee
1985). Cactus Wrens typically build two to five
“secondary” nests within about 15 m of their
active nest (Anderson and Anderson 1973, pers.
observ.). Parents roost in secondary nests, but
often build more nests than required for this pur-
pose. Secondary nests presumably serve some
additional purpose, such as roosting sites for off-
spring or to decoy predators (Anderson and An-
derson 1973).

Some of our experimental nests were natural
Cactus Wren nests imported from outside the
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study area, but most (80%) were artificial nests
constructed from straw, string, and wallpaper
paste. These artificial nests varied from nearly
enclosed (like Cactus Wren nests) to nearly com-
pletely open (like Curve-Billed Thrasher, Tox-
ostoma curvirostre, nests). Use of natural vs. ar-
tificial nests was randomized across treatments
and time, and both types were attacked equally
by Cactus Wrens.

The modal number of eggs in natural Cactus
Wren clutches at our study site was three (n =
99; range = 2—4). Consequently, we always used
three Japanese Quail eggs (Coturnix japonica) to
simulate breeding activity in experimental nests.
Quail eggs are similar in shape and color to Cac-
tus Wren eggs and only slightly larger in size (ca.
25 x 30 mm vs. 16 x 25 mm). All fieldwork
was conducted during the nesting seasons (April—
June) in 1986 and 1987. We used G-tests of in-
dependence to compare frequencies and a ¢-test
to compare the number of human visits to nat-
ural nests with and without experimental nests
(Sokal and Rohlf 1981). For all tests a 5% alpha
level was considered significant.

BEHAVIORAL OBSERVATIONS OF
NEST ATTACKS

We expected that if nest destroyers were terri-
torial intruders, then experimental nests placed
far from active nests would be attacked prefer-
entially because such areas are probably defend-
ed less vigorously by resident Cactus Wrens. Al-
ternatively, if nest destroyers were territorial
owners, then experimental nests placed near ac-
tive nests would be more quickly attacked be-
cause such areas are probably defended more
vigorously. Thus, to determine the identity of
nest destroyers, we placed single experimental
nests in cholla at three distances from the same
active natural nest: 5 to 10 m, 20 to 25 m, and
45 to 50 m. Nests were placed between 06:00
and 09:00 and simultaneously watched for 1 hr
from a concealed position using field glasses.
We replicated this experiment nine times be-
fore and 11 times after eggs were laid in natural
nests. After the first eight replicates (all pre-egg
stage), we established a fourth nest-placement
position very close to active nests (1-2 m) that
was continued in all subsequent replications. This
fourth position was established to discern, if pos-
sible, any effect of proximity to the active nest
on nest destruction, which had not been evident
from comparison of early results at the inter-
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mediate distances. Due to a lack of cholla in the
5-10 m range, one postlaying replicate also lacked
an experimental nest at that distance. Thus, a
total of 71 “nest by distance” observations were
performed. We focused each replicate around a
different natural nest to avoid possible effects of
experience, and removed experimental nests af-
ter each observation period.

We often observed Cactus Wrens investigating
or pecking eggs within 2 or 3 min after place-
ment. In all except two replicates (both pre-egg
stage), at least one territorial owner investigated
at least one experimental nest by perching on or
near, and orienting toward, the nest. In only 10
of 20 observation periods, however, were exper-
imental nests actually attacked. Of 14 Cactus
Wrens observed actually attacking nests, all were
territorial owners based on color bands, nest at-
tendance, or territorial singing. Frequency of nest-
destroying behavior was independent of distance
from the natural nest (Table 1, P > 0.10), wheth-
er or not territorial owners had laid their own
eggs (Table 2, P > 0.10), or sex of the attacker
(P > 0.9). Eight of 18 males (44%) that inves-
tigated experimental nests also attacked eggs,
while six of 15 investigating females (40%) also
attacked eggs. Nesting material was often re-
moved from experimental nests, but only by
wrens that also pecked eggs.

EFFECT OF NEST SUBSTRATE

AND SECONDARY NESTS

We compared loss rates of eggs in experimental
nests set in four configurations to test if nest sub-
strate or the presence of empty secondary nests
influence the probability of nest attack. Single
nests, each with three eggs, were placed in cholla
(Opuntia fulgida), palo verde (Cercidium micro-
phyllum or C. floridum), or jojoba (Simmondsia
chinensis). Cholla and palo verde are spiny
whereas jojoba lacks spines. In the fourth con-
figuration, five nests were set in cholla within a
10-m diameter, but only one nest contained eggs.
The nest with eggs was determined randomly to
simulate an active nest in the vicinity of four
secondary nests. This configuration reflects the
situation often observed in nature (Anderson and
Anderson 1973; pers. observ.).

These four experimental configurations were
alternated at 50-m intervals along a transect
through Cactus Wren nesting habitat until each
arrangement was replicated 11 times. No two
experimental nests of the same treatment type



TABLE 1. The number of experimental nests that
Cactus Wrens either attacked or investigated but did
not attack at four distances from active Cactus Wren
nests during the first hour after placement of experi-
mental nests. There is no significant effect of distance
from the active nest (G-test, P > 0.05).
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TABLE 2. The number of male and female Cactus
Wrens that attacked experimental nests vs. those that
investigated but did not attack experimental nests be-
fore and after females laid eggs. Attack frequency was
independent of whether Cactus Wrens had laid their
eggs (G-test, P > 0.10).

Number
Distance from investigated

active Cactus Number of Number but not

Wren nest (m) nests placed attacked attacked
1-2 12 2 10
5-10 19 7 10
20-25 20 7 11
45-50 20 2 16
Total 71 18 47

were placed in the same wren’s territory because
territory size was 1 to 2 ha (pers. observ.). Nests
were checked 7, 15, and 24 days after establish-
ment for evidence of nest attack. Nests were con-
sidered attacked if any eggs were broken or re-
moved. Although some egg losses may have been
due to predators or other causes, most were due
to Cactus Wrens because eggs were often found
with holes in them the size of those known to be
made by Cactus Wrens, and because Cactus
Wrens were sometimes observed investigating
nests.

Nest attacks were prevalent in all configura-
tions, exceeding 30% after 1 week and 70% after
2 weeks (Fig. 1). Nearly all eggs had been attacked
by the third survey. The number of experimental
nests attacked did not differ significantly among
nest substrates (P > 0.10). Experimental nests
with and without secondary nests were also at-
tacked at similar frequencies (P > 0.10).

EFFECTS OF NESTING DENSITY ON
NEST PREDATION

Because we removed experimental nests imme-
diately after observations in our first experiment,
the effect of increased density of nests on survival
of natural nests was not observed. To test if nest
predation was density-dependent in this Cactus
Wren population, we conducted another exper-
iment wherein we placed and left experimental
nests containing eggs in cholla at three distances
from the same active Cactus Wren nest: 5 to 10
m, 20 to 25 m, and 45 to 50 m. We replicated
this experiment in nine different Cactus Wren
territories containing natural nests in the incu-
bation stage. To serve as controls, we observed
concurrently nine other natural Cactus Wren nests

Males Females
No No
Female stage Attack  attack Attack  attack
Pre-egg laying 3 4 2 3
Post-egg laying 5 6 4 6
Total 8 10 6 9

in the same stages of development but without
experimental nests around them. We examined
all experimental and natural nests at 2, 4, 8, and
12 days after starting the experiment for evidence
of nest destruction or predation. Predation was
presumed to occur on natural nests when the
total clutch or brood was lost between nest checks.
Because human visitation could influence nest
predation, we also compared the number of hu-
man visits to natural nests that were or were not
surrounded by experimental nests.

Frequency of predation on natural Cactus Wren
nests increased greatly with the addition of ex-
perimental nests (Table 3, P < 0.005). Nest de-
struction of experimental nests was again inde-
pendent of distance from the natural nest (P >
0.10). The number of human visits to natural
nests with and without experimental nests did
not differ significantly (¢ + SE = 15.1 = 3.02
and 13.4 + 4,42, respectively, P=0.619,n=9
in each group). Thus, human visitation was prob-
ably not responsible for the different levels of
predation.

DISCUSSION
NEST DESTRUCTION

All nest attacks that we observed were performed
by Cactus Wrens in their own territories. Other
wrens also destroy nests within their territories
(Belles-Isles and Picman 1986, Picman and
Belles-Isles 1987). Since territorial owners rather
than unpaired intruders are attacking nests, the
behavior apparently does not serve to provide
opportunities for cuckoldry or pair or mate dis-
placement. Rather, nest destruction is likely a
form of territorial behavior. Resources defended
by nest attackers might include food, nest sites,
or predator-free nesting space.

Cactus Wrens attack many types of nests in-
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FIGURE 1. Percentage of experimental nests attacked in four configurations at 7, 15, and 24 days after start

of the experiment. Configurations included single experimental nests with three eggs in: (1) a palo verde tree,
(2) a cholla cactus, (3) a jojoba bush, or (4) a cholla cactus surrounded by four empty secondary nests also in
cholla. Numbers above bars represent number of nests attacked (eggs removed or damaged) in each group.
Attack frequency was independent of nesting substrate or the presence of empty secondary nests (G-tests, P >

0.10).

cluding House Sparrow (Passer domesticus) and
House Finch (Carpodacus mexicanus) nests that
are open and cup-shaped (Anderson and Ander-
son 1973), and Verdin (4uriparus flaviceps) nests
that are enclosed but much smaller than Cactus
Wren nests (Taylor 1971, McGee 1985). We ob-

TABLE 3. Summary of predation frequency of nat-
ural Cactus Wren nests with and without experimental
nests placed in the territory. Predation frequency was
significantly greater in nests with experimental nests
added than without (G-test, P < 0.005).

With Without
exper exper
nests nests
Depredated 5 0
Not depredated 4 9
Total 9 9

served Curve-Billed Thrasher eggs with holes
equal in size to those pecked in experimental
quail eggs by Cactus Wrens. Thus, Cactus Wrens
seem to attack both conspecific and heterospe-
cific nests.

Nest attacks may serve to reduce competition
for food since food is known to limit reproduc-
tion of Cactus Wrens in this population (Simons
and Martin 1990). Like Cactus Wrens, Curve-
Billed Thrashers and House Finches forage for
ground insects, and Verdins glean insects from
vegetation. We also observed frequent behav-
ioral interference between Cactus Wrens and
Curve-Billed Thrashers at artificial feeders and
natural (cactus fruit) food sources.

Nest destruction by Cactus Wrens apparently
does not reflect intra- or interspecific competi-
tion for nest sites, as suggested for House Wrens



(Belles-Isles and Picman 1986). Cactus Wrens
destroyed experimental nests in jojoba (Fig. 1),
yet jojoba is not used by Cactus Wrens as a nest-
ing substrate. Experimental nests in jojoba were
attacked at frequencies equal to experimental
nests in preferred (cholla) and somewhat less pre-
ferred (palo verde) nesting substrates. Further-
more, potential nest sites generally seem plentiful
in Cactus Wren territories (McGee 1985). Thus,
nest destruction probably does not reflect com-
petition for nest sites per se, but may refiect com-
petition for predator-free nesting space.

If predators are attracted to areas of high nest-
ing density, Cactus Wrens may destroy a variety
of nests to decrease nesting density and ulti-
mately predation pressure in their own territory
(Fretwell 1972, McGee 1985, Martin 1988b). In
this sense, Cactus Wrens may compete for pred-
ator-free nesting space with conspecifics or het-
erospecifics that encroach on their territories
(Martin 1988a, 1988b). In keeping with this hy-
pothesis, nest destruction always occurred within
the attacker’s territory in this study. This expla-
nation is also supported by our result that nest
predation is density dependent in this population
(Table 3).

Although eggs within experimental nests were
generally punctured quickly by Cactus Wrens,
many of these eggs remained in the nest or on
the ground below the nest where they could
attract predators. The fact that predators re-
sponded to experimental nests despite these nests
having been quickly attacked, suggests that nest-
destroying behavior may not serve so much to
rid an area of nests already constructed (though
this may also be important), as to prevent the
establishment of additional nests to begin with,
The “threat™ of nest destruction may be suffi-
cient to dissuade other birds from nesting near
Cactus Wren nests (but see next section).

The similarity in loss rate of experimental nests
with and without secondary nests suggests that
secondary nests did not deter nest destroyers.
However, because “active” nests in this experi-
ment were not defended by a resident pair of
birds, secondary nests may not have yielded the
benefit they might under natural situations. If
secondary nests slow down potential nest de-
stroyers long enough for nest owners to detect
and deter the threat, then lack of defending birds
in our experiment largely obviates the usefulness
of secondary nests. On the other hand, because
Cactus Wrens are visually oriented, the activity
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of nest caretakers may attract attention, possibly
increasing nest destruction rates. These factors
are to some degree offsetting, and it would be
interesting to repeat this experiment using real
active nests that are defended.

INHIBITION OF NEST DESTRUCTION

In our experiments, the frequency of nest de-
struction by Cactus Wrens was relatively low in
experimental nests very close to natural nests.
Apparently, nest-destroying behavior is inhib-
ited very close to destroyers’ own nests. Analo-
gous inhibitions of nest-destroying behavior are
reported for House Wrens, which do not attack
experimental nests after pairing (in males) or lay-
ing (in females) (Belles-Isles and Picman 1986).
House Wrens may suspend nest attacks to avoid
destroying their own eggs accidentally, or to less-
en interference from other birds during nesting
(Belles-Isles and Picman 1986). Likewise in
Marsh Wrens, destruction of conspecific nests is
inhibited during nesting (in females) or when a
female is present (in males) presumably to avoid
killing offspring (Picman and Belles-Isles 1987).
In contrast, both sexes of Cactus Wrens attacked
experimental nests equally before and after lay-
ing their own eggs (Table 2). However, Cactus
Wrens may avoid killing offspring or risking re-
prisal from nest owners by curtailing nest de-
struction in the immediate vicinity of their own
nest. Cactus Wrens occasionally raise and fledge
young from nests that are very close or even
physically touching active nests of Curve-billed
Thrashers or Inca Doves, Columbina inca (An-
derson and Anderson 1973; pers. observ.).

PREDATION

Many kinds of predators in the Sonoran Desert
undoubtedly take young birds or eggs at least
occasionally, including hawks, owls, roadrun-
ners, mammalian carnivores, snakes, and Gila
monsters. Snakes are particularly common in this
habitat and are probably one of the most frequent
predators of birds (Anderson and Anderson
1973). Near our study site we watched a gopher
snake (Pituophis melanoleucus) rapidly swallow
an entire clutch of 14 Gambel’s Quail (Callipepla
gambelii) eggs, and a Sonoran whipsnake (Mas-
ticophis bilineatus) capture and eat a fledgling
Ash-throated Flycatcher (Myiarchus cineras-
cens). A colleague observed whipsnakes (M. bi-
lineatus and M. flagellum) preying on Mourning
Dove (Zenaida macroura) and Verdin nestlings
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(C. McElrath, pers. comm.), and there are similar
reports in the literature (e.g., Finch 1981, Marr
1985).

On our study site, whipsnakes were frequently
observed in cholla, and sometimes within bird
nests, including Cactus Wren nests. Yet we never
found snakes entrapped in cholla like we occa-
sionally found other species, including rabbits,
rodents, bats, humans, and birds, including Cac-
tus Wrens. Whipsnakes are adept at removing
cholla joints from their body (not a simple task)
through a peculiar rapid rolling behavior (pers.
observ.). Cactus Wrens invariably defended their
nest sites against model (taxidermy) whipsnakes,
by vocalizing, flying, and running within a few
meters of the model (Simons, pers. observ.). Fi-
nally, nests that had lost entire clutches of eggs
or nestlings (presumably due to predation rather
than starvation, brood reduction, or siblicide)
were often otherwise intact, indicating that eggs
or nestlings were removed via the entrance. It is
unlikely that predators other than snakes could
remove eggs or nestlings without physically de-
stroying the nest (see also Anderson and Ander-
son 1973).

Competition for predator-free nesting space or
for food remain viable and not necessarily ex-
clusive hypotheses for why Cactus Wrens destroy
nests. Additional work, including more obser-
vations and experimental quantification of nest
predation under a variety of nest dispersions and
habitat conditions (e.g., Picman 1988), is needed
to test these hypotheses further.
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