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COMPETITION BETWEEN CATTLE EGRETS AND NATIVE
NORTH AMERICAN HERONS, EGRETS, AND IBISES

JOANNA BURGER

Cattle Egrets (Bubulcus ibis) recently in-
vaded and spread across North America,
nesting in existing heronries. The spread of
this species into the Western Hemisphere is
well documented ( Crosby 1972, Weber 1972),
yet many aspects of its breeding biology are
incompletely understood. Cattle Egrets do not
appear to compete with native herons and
egrets for food since their foraging methods
and food items differ (Jenni 1969, 1973).
Cattle Egrets tend to breed later than native
North American ardeids, thus eliminating com-
petition for nest sites (Dusi 1966, Dusi and
Dusi 1968, Jenni 1969, Dusi et al. 1971, Weber
1972). In 1968, Dusi suggested that Cattle
Egrets may compete with Little Blue Herons
(Florida caerulea) when some late-arriving
Cattle Egrets take over deserted nests, often
adding their own eggs to those already pres-
ent. Dusi, however, stated that the existing
competition was not “greatly harmful” to the
Little Blue Herons. Further study, however,
indicated that Cattle Egrets arrive when
Little Blue Herons have chicks, and that the
cgrets take over nests by forcing some of the
heron chicks out of their nests (McKitrick
1975). While Cattle Egrets steal nest material
from each other in Africa (Siegfried 1971a,
1972} and Colombia (Lancaster 1970), they
have not been reported to steal material from
other nesting herons in North America. Pre-
sumably, nesting much later than the native

species eliminates some competition for nest .

sites and materials, as well-established in-
cubating herons can successfully defend their
nests.

Observations in northern heronries, unlike
those in the south, suggest that Cattle Egrets
do not breed later than native species. Thus,
direct competition for nest sites and nesting
materials may occur. I observed the behavior
and ecology of Cattle Egrets in a mixed spe-
cies colony of herons, egrets, and ibises during
the 1975 breeding season to determine the
niche overlap among these species and the
cffect of Cattle Egrets on native species. I
was particularly interested in comparing the
times of arrival at the heronry, the dates
of egg-laying, competition for nest sites and
nests remaining intact from the previous year,
competition for nest materials, aggressiveness
during the breeding period, and nest success.

One of the aims of studies of resource
partitioning is to analyze how interspecific
competition limits the number of coexisting
species (Schoencr 1974). Competition, here
detined as the simultaneous demand by two
or more organisms of different species for
limited resources such as food or space (Kop-
lin and Hoffmann 1968), has been studied
by cxperimentation and observation. Experi-
mentalists (e.g., Connell 1961) who perturb
the system and observe the results, demon-
strate the existence of competition, but do
not clucidate the mechanisms. Observation-
alists (e.g., MacArthur 1959, Johnson 1971,
Pearson 1971) tend to infer competition by
hypothesizing a mechanism. The natural in-
vasion of a species, such as the Cattle Egret,
into an cxisting system provides an idcal
evolutionary situation for both approaches to
the study of competition; field behaviorists
normally have the opportunity to examine
competition only among long-established spe-
cies.

MATERIALS AND METHODS

During 1975 I worked on Islajo Island just south of
the Brigantine National Wildlife Refuge near Atlantic
City, New Jersey. This spoil island contained a
small sand dune surrounded by an extensive area of
Phragmites and poison ivy (Rhus toxicodendron).
The Phragmites were surrounded by Spartina alterni-
flora salt marsh, Iva bushes and open mudflat. The
vegetation in the colony area could be classified
into four heterogeneous types: dense Phragmites,
sparse Phragmites, dense Phragmites with sparse
Rhus, and sparse Phragmites with dense Rhus. High
tides regularly inundated the mudflat and Spartina
marsh. Tide levels infrequently reached the edge of
the Phragmites, occasionally seeping into the lower
areas. Nesting on the island were: 30 pairs of Great
Egrets (Casmerodius albus), 300 pairs of Little Blue
Herons, 125 pairs of Louisiana Herons (Hydranassa
tricolor), 350 pairs of Snowy Egrets (Egretta thula),
25 pairs of Black-crowned Night Herons (Nycticorax
nycticorax), 325 pairs of Glossy Ibises (Plegadis
falcinellus), and 45 pairs of Cattle Egrets. Cattle
Egrets began breeding in this colony in 1968 (Adams
and Miller 1975). The birds nested in all of the
available Phragmites and Rhus areas.

I made observations on Islajo Island from early
March until early July 1975. I checked the. island for
signs of herons two or three times per week from
March until late April, when I took up residence on
the island until early July. During the pre-egg and in-
cubation phase, I made daily observations from the
blind from 0600 until 2000. The two areas used for
these studies each had the same species composition
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TABLE 1. Amrival and egg-laying times in a mixed species heronry in New Jersey.

First Half had First

arrival arrived egg-laying Peak
Common Egret 12 April 20 April 6 May 10 May
Little Blue Heron 26 April 2 May 8 May 16 May
Louisiana Heron 26 April 5 May 10 May 13 May
Snowy Egret 12 April 18 April 8 May 14 May
Black-crowned Night Heron 28 March 15 April 9 May 16 May
Cattle Egret 2 May 6 May 8 May 16 May
Glossy Ibis 20 April 25 April 6 May 15 May

except that one area contained Cattle Egrets and the
other did not. These areas had similar nest densities;
the mean distance between nests in the area with Cat-
tle Egrets (% == 92.1 ecm, SD = 35 cm) did not differ
significantly (¢t = 1.12) from that in the area with-
out Cattle Egrets (8 = 102.4 cm, SD = 50.8). The
two areas were similar in structural appearance and
had similar vegetation, i.e. sparse Phragmites and
dense Rhus.

During the observation periods, I recorded all
aggressive encounters, the species involved, who
“won,” the distance at which the interaction began,
and “intensity” of the response. “Intensity” was
based on posturing, vocalizations, and pecking be-
havior of the opponents. I also noted trips for col-
lecting nest material, source of material gathered
(the ground, another nest, or broken from bushes),
responses of the nest owner when an intruder stole
nest material, responses of incubating birds to flying
predators, and behavior of nestlings (feeding ac-
tivities, movements away from nests ).

Before entering the blind each moming, I checked
nest contents and marked all nests, eggs, and chicks.
All chicks were banded and weighed daily with a
Pesola field balance. 1 determined chick survival
for all species by checking nests on alternate days
and observing live chicks on the nests from my
blind. Nest checking was possible only until chicks
were 13 or 14 days old. Chicks then began to leave
frequently, making it necessary to watch from a
blind. I remained in the blind at least until all
chicks had returned to their nests to be fed by
their parents.

RESULTS
PHENOLOGY

Black-crowned Night Herons arrived on the
colony site in late March, two weeks before
the arrival of any other species (Table 1).
Twenty-five to 250 night herons roosted in
the colony until nesting began, when their
numbers decreased. Great Egrets, Snowy
Egrets, and Glossy Ibises arrived in mid-
April, and Little Blue Herons and Louisiana
Herons in late April. The first Cattle Egrets
arrived in the colony in early May.

All species began egg-laying from 6 to 10
May, with Great Egrets and Glossy Ibises
first, and Louisiana Herons last (Table 1).
For Cattle Egrets, only 6 days elapsed be-
tween their arrival and first egglaying,

whereas, for all native species more than two
weeks elapsed.

NEST SITE SELECTION

Upon arrival, the birds established perch sites
which they defended from intruders. The
species present did not nest in all areas of the
colony, but selected particular habitats. All
the Great Egrets nested on the ground in one
sparse Phragmites area, Black-crowned Night
Herons nested on the ground in dense
Phragmites areas, and Glossy Ibises nested on
the ground in all areas. Snowy Egrets nested
on the ground as well as above ground in
Rhus. Louisiana and Little Blue herons nested
only in the Rhus bushes. Cattle Egrets nested
only in Rhus areas, and tended to nest in
bushes although a few nested on the ground
(Table 2).

The island is swept by tides during the
winter, yet many nests remain intact on the
ground and in the bushes. When birds arrived,
they either claimed old nests, took material
from old nests to build new nests, or con-
structed new nests from twigs or scattered
Phragmites stems. Before any herons arrived,
I marked and measured 70 ground nests made
of Phragmites, and 70 bush nests of twigs.
The birds reused 73% of the tree nests and
dismantled the remaining tree nests to con-
struct new nests by the first week of egg-
laying. Only 29% of the ground nests were
reused, and only 6% were dismantled, leaving
65%.

Cattle Egrets, Little Blue Herons, Louisiana
Herons and Snowy Egrets all used the twigs
from the tree nests, whereas, Glossy Ibises
and Black-crowned Night Herons used the
Phragmites from the ground nests. The fewer
number of ibises and night herons and the
abundance of old Phragmites at least partly
accounts for the low usage of old nests on
the ground. However, there was intense com-
petition for the tree nests among Cattle
Egrets, Little Blue Herons, Louisiana Herons,
and Snowy Egrets.



TABLE 2. Habitat selection at Islajo Island, 1975.*

Dense Sparse
Phrag- Phrag-
Dense Sparse mites, mites,
Phrag- hrag- sparse dense
mites mites Rhus Rhus
Great Egret G -
Little Blue Heron B B
Louisiana Heron .. B B
Snowy Egret B B B,G
Glossy Ibis G G G G
Black-crowned
Night Heron G G _
Cattle Egret B,G B, G

8 G = ground nesting. B = bush nesting.

Cattle Egrets were significantly more suc-
cessful (x2 = 11.77, df = 3, P < 0.01) at com-
peting for old nests than their percentage oc-
currence suggests. They occupied half of the
reused tree nests in my study area even though
they arrived last. Intense fighting, described
below, occurred during the establishment of
nest sites.

Competition for nest material continued
through the pre-egg and incubation periods.
Usually nest material was stolen while nests
were unattended (80%). Only Cattle Egrets
removed material from nests being defended
by other species. Six times I collected twigs
from outside of the heronry and constructed
nests near my blind. Cattle Egrets quickly dis-
mantled these undefended nests and tended
to defend this source of nest material from
each other as well as from other species. Cattle
Egrets needed less material because they had
smaller nests than other species (Table 3).
For this species, mean nest width (35.8 cm)
was similar to that found in Africa (36.3 cm,
Siegfried 1971a).

I recorded heights of nests from the ground
in two areas with Little Blue Herons, Louisi-
ana Herons, Snowy Egrets, and Glossy Ibises,
and in two other areas with these species
plus Cattle Egrets. Areas were chosen for
their similarity in bird composition, {lora, and
structure of vegetation. Areas with the same
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TABLE 3. Nest sizes in centimeters (= SD) for
species in a mixed species colony.

Species N Width Depth
Little Blue Heron 15 40.7 = 6.9 21.2+35.9
Louisiana Heron 15 43.6 = 1.9 23.0 x 1.2
Snowy Egret 20 41.0 = 5.0 27.0 = 6.5
Cattle Egret 20 35.8+79 20.1 £ 7.7
Glossy Ibis 20 41.8 7.0 36.5 = 22.4

species of birds had similar nest heights so
I pooled the data for analysis. The native
species situated the height of their nests in
direct relation to body length (Table 4).
Little Blue Herons, the largest species, had
the highest mean nest height, while Glossy
Ibises, the smallest native species, had the
lowest. Cattle Egrets had a higher mean nest
height than predicted by the body length
relationship found for native species. Mean
nest heights differed significantly among spe-
cies in both study areas (analysis of variance).
In the study area without Cattle Egrets, mean
nest heights differed significantly for all spe-
cies (F=28.3; df =3,30; P <0.001). In the
area with Cattle Egrets, there were also
significant differences (F = 12.37; df = 5,36;
P < 0.01). Comparing nest heights between
the two areas, the Little Blue Heron (f =
0.58), Louisiana Heron (¢ = 1.22) and Glossy
Ibis (¢ = 0.8) means did not differ signifi-
cantly, but the Snowy Egret’s did (¢ = 2.23,
df = 26, P < 0.05). The presence of Cattle
Egrets lowered the Snowy Egret nests signifi-
cantly. The mean nest height of the Cattle
Egret did not differ significantly from that of
the Snowy Egret in the non-Cattle Egret area
(t=082).

Cattle Egrets nested from 3 to 112 c¢m
(difference = 109 cm, Table 4) above the
ground, whereas all other species had a nest
height variation of 40 to 60 cm within the
area with Cattle Egrets. Cattle Egrets over-
lapped with all species present and had a
broader range of nest site heights.

TABLE 4. Heights (in cm) of nests from the ground on Islajo Island, New Jersey.

Area with Cattle Egrets

Area without Cattle Egrets

Species N x££ SD Range Difference? N X=*=SD Range Difference®
Little Blue

Heron 15 79.1 + 153  54-106 52 16 791 +12.0 62-112 50
Louisiana

Heron 9 62.5 + 149 46-98 52 5 711+ 11.0 50-112 61
Snowy Egret 18 40.0 =160 2074 54 17 60.1 =230 30-101 71
Glossy Ibis 10 26.0 + 107 15-35 40 15 280+ 88 15-43 28
Cattle Egret 16 70.0 = 31.5 3-112 109

a Difference between highest and lowest value.
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TABLE 5. Aggressive behavior in a mixed heronry. Percent occurrence of the behavioral sequences sampled.

Erect Erect Peck
Species Na Stand crown feathers back feathers  Vocalize Chase at
Little Blue Heron 154 100 97 98 55 55 22
Louisiana Heron 84 100 100 100 61 58 18
Snowy Egret 134 100 100 97 70 78 32
Cattle Egret 135 100 100 100 97 86 80
Glossy Ibis 24 100 0 0 98 40 47

a Number of sequences observed for each species.

AGONISTIC INTERACTIONS

I recorded agonistic interactions among all
species in one study area containing seven
pairs of Little Blue Herons, three pairs of
Louisiana Herons, eight pairs of Snowy Egrets,
four pairs of Glossy Ibises, and eight pairs of
Cattle Egrets. Observations were for §to 14 h
a day from 8 May until 13 June. This area,
chosen for its species composition, had
synchronous breeding activities: 8 to 15 May
pre-egg laying period for all species, 16 May
to 4 June incubation period, and 5 to 12 June
hatching period. Agonistic encounters usually
involved chasing and displacing any intruder
(non-neighbor) that landed close to a perch
or nest site. Nest owners usually ignored
neighbors landing at their own nests.

I computed the mean number of agonistic
interactions (inter- and intraspecific) per
bird-hour (Aggression Index) for the five
weeks described above. Cattle Egrets (x =
0.47) acted more aggressively than Snowy
Egrets (8 = 027), Louisiana Herons (X =
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FIGURE 1. Aggression index (mean number of en-
counters-bird*-hr*) as a function of season. The
first week was pre-egg, and the last week was hatch-
ing. Dotted line, Cattle Egret; diagonal line, Snowy
Egret; dashed line, Louisiana Heron; and solid line,
Little Blue Heron.

0.21) or Little Blue Herons (x = 0.18). Glossy
Ibises, the only exclusively ground-nesting
species, were less aggressive than the other
species (¥ = 0.12). I found that 80% of all
agonistic interactions of Cattle Egrets ended
in pecking at the intruder compared to under
50% for all other species (Table 5).

Since intraspecific aggression can be used
as an indication of seasonal agonistic levels, I
computed the intraspecific aggression index
as a function of date (Fig. 1). Agonistic in-
teractions, highest in the pre-egg phase,
generally decreased throughout incubation. At
hatching, aggressive interactions decreased in
Snowy Egrets, increased in Louisiana Herons

80
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FIGURE 2. Upper graph: percent interspecific

(hatched bar) versus intraspecific aggression (solid
bar). Lower graph: percent interspecific wins (solid
bar) versus losses ( hatched bar).
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TABLE 6. Percent chases as a function of distance from the nest.

Distance (m)

Species N 0-1 1-2 2-3 3—4 Over 4
Little Blue Heron (55)° 110 61 29 9 1 -
Louisiana Heron (55) 75 71 21 8 - -
Snowy Egret (50) 150 62 30 7 1 -
Cattle Egret (42) 150 49 36 10 4 1
Glossy Ibis (47) 50 60 40 - - -

a2 Number of chases for each species.
b Body length in cm (after Robbins et al. 1966).

and Cattle Egrets, and increased dramatically
in Little Blue Herons. In the pre-egg phase,
agonistic levels were inversely related to body
length of the species. In the post-hatch phase,
aggressive interactions were positively related
to the size of the bird for the native species.
Cattle Egrets were more aggressive through-
out the breeding season.

I compared the percentage of intraspecific
interactions to the percentage of interspecific
interactions (Fig. 2). Except in the Cattle
Egret, the percentage of intraspecific ag-
gression related directly to body length, and
the percentage of interspecific aggression re-
lated inversely to body length. For inter-
specific aggression, the percentage of wins
(except for the Cattle Egret) also related
directly to body length (Fig. 2). These data
indicate that the larger the bird, the higher
the percentage of intraspecific aggression and
the higher the percentage wins of interspecific
interactions. Again, the Cattle Egret is an
exception to the pattern.

I then compared the mean aggression in-
dices for the entire reproductive cycle in the
study areas with and without Cattle Egrets.
The aggression indices were similar for Little
Blue Herons (0.18, 0.20) and Louisiana
Herons (0.21, 0.19). However, Snowy Egrets’
aggression index was higher (0.27) in the
area with Cattle Egrets compared to an area
without them (0.22). Similarly, Snowy Egrets
won fewer of their encounters in areas with
Cattle Egrets (33%) compared to areas with-
out them (58%, v = 4.9, df =1, P < 0.05).

I also recorded the distance from the nest
an individual chased another species during
the incubation period. Most chases and sup-
plantings occurred within 1 m of the nest site
(Table 6). Only Cattle Egrets started most
of their chases at distances greater than 1 m
from their nests. The mean distance at which
chases began for each species was plotted
against the species being supplanted (Fig. 3).
For example, Little Blue Herons supplanted
each other at a mean distance of 1.09 m,
Louisiana Herons at 14 m, and Cattle

Egrets at 061 m. For the native North
American species, the smaller the intruder
species (as measured by body length), the
farther from the nest a supplant began. Also,
the larger the bird defending its nest, the
farther from the nest it started chasing and
supplanting. Cattle Egrets did not fit the
pattern, but supplanted or chased all intruders
at the same distance from their nests; a dis-
tance which was greater than that for most
other species. They were also able to land
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FIGURE 3. Mean distance defended by each spe-
cies as a function of the species being chased (ab-

scissa). Species chased are ordered by decreasing
body length.
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TABLE 7. Mean clutch size and nesting success at hatching and at two weeks post-hatching.

14 days
Clutch Hatching post-hatching

Species N (x = SD) (x*=SD) (x*= )]
Little Blue Heron 10 3.83 = 0.6 3.6 +0.8 2.48 £+ 0.9
Louisiana Heron 10 3.60 0.8 3.0+09 177 1.2
Snowy Egret 20 3.25 +£0.6 22+12 095 + 1.3
Cattle Egret 20 3.40 +=0.8 3.3+ 0.8 2.54 +0.9
Glossy Ibis 20 2.38 = 1.1 23+ 10 1.03 +0.9

closer to the nests of other species before
being chased than would be predicted from
their body length.

NEST SUCCESS

I followed nest success in all nests for 14 days
after hatching for Little Blue Herons, Louisi-
ana Herons, Snowy Egrets, Cattle Egrets, and
Glossy Ibises. The mean number of young at
hatching and the mean number of chicks
surviving to 14 days of age indicated that
Cattle Egrets had the highest success, and
Snowy Egrets the lowest (Table 7).

I compared the mean number of young
hatching per nest for Snowy Egrets and Little
Blue Herons in the areas with and without
Cattle Egrets. Hatching success did not differ
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FIGURE 4. Mean weights of Cattle Egret chicks
at Islajo Island (squares) compared to means re-
ported by Siegfried (1973) from Africa (circles).
See text for an explanation.

between the two areas for the Little Blue
Heron (x = 3.6, 3.7), but for the Snowy
Egret it was significantly higher (¢ = 2.3, df
= 29, P < 0.05) in the area without Cattle
Egrets (x = 3.0 = 0.3, N = 18) compared to
that in the area with Cattle Egrets (x = 2.2
+1.2, N =18).

In order to determine the ability of Cattle
Egret parents to feed and fledge young suc-
cessfully, T recorded the mean weights of
chicks (N = 15) until 15 days of age. To
measure fledging success, it is essential to
show not only that a certain percentage of
chicks reach 14 days of age, but also that thesc
young are healthy enough to survive. There-
fore, in Figure 4 I compared the mean weights
of these chicks with those of chicks raised in
South Africa (Siegfried 1973). Comparable
data do not exist for Cattle Egrets in their
native central Africa. However, chicks of this
species in New Jersey had similar weights to
those in South Africa, where they have bred
since the turn of the century (Siegfried 1971b,
1971c).

DISCUSSION

COMPETITION FOR NEST SITES
AND MATERIALS

In the United States, Cattle Egrets first bred
in the heronries of Florida in the early 1950’
and gradually spread northward (Crosby
1972). Previous studies of this species in the
U.S. (all from southern areas), showed that
they arrived in the colonies and started breed-
ing well after the native species (Dusi 1966,
Dusi and Dusi 1968, Dusi et al. 1971, Jenni
1969, Weber 1975). The simultaneous arrival
and nesting of Cattle Egrets with the native
North American ardeids in the New Jersey
colony increases the possibility of competition
for nest sites and materials. The heronry at
Islajo Island covers all the available Phrag-
mites and Rhus bush area, increasing the like-
lihood of nest site competition. Indeed, the
increased levels of aggression I found for the
bush-nesting species may reflect the scarcity
of bushes for nesting.

Evidence of competition for poison ivy



bushes includes: (1) increased levels of ag-
gression in these areas compared to pure stands
of Phragmites; (2) lowering of mean nest
height in Snowy Egrets; and (3) the place-
ment of nests on the ground by Snowy Egrets
only in the areas used by Cattle Egrets.

Burger (1978) examined 14 colonies of
mixed ardeid species in Argentina, Mexico,
and the U.S. and divided them into two types
according to vegetation structure. “Homoge-
neous colonies” contained either a pure stand
of one plant species or several species of
plants so intermixed that every area of the
colony looked alike. “Heterogeneous colonies”
contained dissimilar sub-areas with respect to
plant species, density, height, or amount and
location of open spaces. In heterogeneous
colonies, bird species selected nest sites on
the basis of the above parameters. In homo-
gencous colonies, the native species usually
situated their nests vertically in a direct rela-
tion to body length. The largest species al-
ways nested highest and the smallest species
nested lowest. Cattle Egrets, present in only
two of these colonies, nested higher than
would be predicted by the model for in-
digenous species. 1 also suggested that homo-
geneous sections of heterogeneous colonies
may exhibit the pattern of homogeneous
colonies.

The study areas selected at Islajo Island
were homogeneous, and the mean nest heights
corroborated the above hypothesis. The Cattle
Egret's mean nest height was below that of
the Little Blue Heron and above that of the
Louisiana Heron and Snowy Egret. Jenni
(1969) reported mean nest heights in a colony
at Lake Alice, Florida: Cattle Egret, 2.38 m;
Little Blue Heron, 2.19 m; Louisiana Heron,
1.74 m; and Snowy Egret, 1.74 m. Cattle Egrets
nested relatively higher in this colony than on
Islajo Island.

In the present study, Cattle Egrets had the
highest aggression rates indicating competition
for these high nest sites, but they had a lower
percentage of victories than either Little Blue
Herons or Louisiana Herons, suggesting that
these latter two species would nest higher or
at the same height as Cattle Egrets. The
data, however, indicate that Snowy Egrets
were considerably less aggressive than Cattle
Egrets, that they were involved in a higher
percentage of interspecific encounters, and
that they lost a higher percentage of these
encounters than did Cattle Egrets. In areas
without Cattle Egrets, Snowy FEgrets won
significantly more of their interspecific en-
counters (58% wins compared to 33%). Al-

CATTLE EGRET COMPETITION 21

though Cattle Egrets compete with Little
Blue Herons and Louisiana Herons, they seem
to be particularly successful when competing
with Snowy Egrets. Competition between
Snowy Egrets and Cattle Egrets has not been
studied previously because of the rarity of
Snowy Egrets in the colonies examined ( Dusi
and Dusi 1967, 1968). Previous studies (Dusi
and Dusi 1968, Jenni 1969, Weber 1975)
noted relatively low interspecific aggression
rates; I attribute this to the late arrival of
Cattle Egrets, and the abundance of nest sites
and nest material. Although Dusi (1968) and
Jenni (1969) reported that Cattle Egrets take
over abandoned nests, they did not note the
stealing of nest material from active and de-
fended nests that I observed. Only McKitrick’s
(1975) study indicated that Cattle Egrets de-
crease nest success of Little Blue Herons by
taking over their nests.

The winter tides on Islajo dislodge and re-
move some old nests as well as debris from
the island. Few twigs lie scattered around
the edge of the heronry. Evidence for the
scarcity of twigs used for constructing nests
includes: (1) the complete usage of all old
twig nests by the end of the first week of
egg-laying when some birds still had not
constructed nests; (2) the rapid use and
defense of artificially provided nests and
twigs; and (3) the frequent stealing of twigs
from unattended nests by all species, and
from attended nests by Cattle Egrets. In some
other colonies, nesting seems to be limited by
the supply of nest material as the birds steal
nest material from each other (Siegfried
1971a, Lancaster 1970) or from other species
(Milstein et al. 1970, Dickerman and Juarez
L. 1971). In other colonies, however, the
herons neither steal nest material nor take
over abandoned nests (Meanley 1955).

BREEDING SUCCESS

Competition for nests and nest sites, although
interesting in itself, is far more important be-
cause of its effect on the breeding success of
the species involved. Success can be measured
in terms of the acquisition of territories and
nest sites described above, clutch size, hatch-
ing success, and fledging success, all of which
contribute to the overall success of the species.

Mean clutch sizes for Cattle Egrets in the
New World have been reported as 2.42
(Alabama, Dusi and Dusi 1970), 2.86 (Flor-
ida, Weber 1975), 3.40 (this study), and 3.50
(Florida, Jenni 1969). Clutches in New Jer-
sey are as large as those elsewhere in the U.S.,
which indicates that food resources are suf-
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ficient in early May. Mean clutch sizes of
other herons in the New Jersey colony were
within ranges reported for these species (Pal-
mer 1962).

Jenni (1969) reported that Cattle Egrets
had the highest hatching success of the spe-
cies present (Little Blue Herons, Louisiana
Herons, and Snowy Egrets) in a Florida
colony. My findings were similar. In both
studies Snowy Egrets had the lowest hatch-
ing success. On Islajo Island, Snowy Egrets
had a significantly lower hatching success in
the area with Cattle Egrets (68%) compared
to that without Cattle Egrets (88%). In
Florida, 94% of the Snowy Egret eggs survived
(Jenni 1969) compared to 67% in Georgia
(Teal 1965). Percentage egg survival of
Little Blue Herons and Louisiana Herons at
Islajo Island did not differ from values in the
literature (Meanley 1955, Jenni 1969).

Chick success is often not reported. When
it is, the term “fledging” may mean the age
of first flight, the age of leaving the nest, or
some date in between. Furthermore, percent-
age of success and mean number of young
per nest are not comparable because authors
rarely state whether they included nests that
failed to raise any young. In computing suc-
cess, I included all nests in which any eggs
hatched. In this study, the number of hatch-
lings per nest for Cattle Egrets at 14 days
post-hatching averaged 2.54. Jenni (1969)
reported a mean of 2.9 at 14 days post-hatch-
ing, and Weber (1975) reported a mean of
1.8 at “fledging.” If fledging in Weber’s case
means leaving the nest at 5 to 6 weeks, then
these data may be comparable. Dusi and Dusi
(1970) reported lower “fledging” success
(14.8%). 1 estimated “fledging” success (5
weeks post-hatch) to be 65% in the Islajo
Island colony.

The success of other species in the Islajo
colony varied (Table 7). T compared my
data with Jennis (1969) from Florida, where
similar species composition and similar clutch
sizes occurred. At 14 days of age, Little Blue
Herons had similar percent success in New
Tersey (69%) and Florida (72%). Louisiana
Herons had lower percent success in New
Jersey (59%) than in Florida (75%), and
Snowy Egrets had even lower percent success
in New Jersey (45%) than in Florida (72%).
Jenni (1969) attributed the higher success of
Cattle Egrets to their cxploitation of a food
source not used by the other herons. In ad-
dition, Cattle Egrets in Florida nested con-
siderably later than the indigenous species.
The lower success of native species in New

Jersey may have been partly a product of
the higher levels of aggression and disturbance
during the nestling period. Cattle Egrets con-
sistently chased and supplanted other species
throughout the breeding period and even
chased young Snowy Egrets.

Overall, Cattle Egrets in New Jersey ap-
pear more successful than the native North
American herons and ibises. Cattle Egrets
arrived slightly later than the indigenous spe-
cies but laid eggs at the same time. Cattle
Egrets, more aggressive than the other species,
successfully defended higher perches than
those of much larger species. They were also
able to win more than half of their inter-
specific encounters despite their smaller size.
I suggest that differences in nest site selection,
egg-laying, and egg hatching success are due
to direct competition. The Cattle Egrets are
more able to acquire and defend nests and
nest materials, and are more aggressive
throughout the incubation period. Subsequent
differences in success from hatching through
fledging may be the result of increased
disturbance due to the aggressiveness of Cattle
Egrets and to differences in their ability to
feed the young.

SUMMARY

I observed the behavior of Cattle Egrets in a
mixed colony of herons and ibises in New
Jersey, where all species laid eggs during the
same period. All the herons competed for
stick nests in the bushes from the previous
year. Cattle Egrets acquired significantly
more nests than predicted by their percent
occurrence.

In two similar study areas, the native spe-
cies situated the height of their nests accord-
ing to body length. Little Blue Herons nested
highest in the bushes, and Glossy Ibises nested
on the ground. Cattle Egrets had a higher
mean nest height than predicted by the body
length relationship found for the native spe-
cies.

Cattle Egrets were twice as aggressive as
any other species, and their conflicts were
more vigorous than those of other species.
They fought more with each other and won
more of their interactions with other species.
Eighty percent of their interactions ended in
pecking at the intruder, compared to less
than 50% for all other species. Cattle Egrets
supplanted most intruders at distances greater
than 1 m from their nests, whereas, for other
species most such actions were at distances
less than 1 m. For the native species, larger
species defending nests chased intruders that



landed farther from the nest than did smaller
species. Larger intruding species could more
closely approach the nests of others before
being chased than could smaller species.

The mean number of young at hatching
and the mean number of chicks surviving to
14 days indicated that Cattle Egrets had the
highest breeding success while Snowy Egrets
had the lowest breeding success.
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