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Abstract

Among wading birds, 39 foraging behaviors have been described including flushing followed by the
immediate pursuit/capture of prey. However, this behavior has not been observed in the Great Egret. Here
we report on a new foraging behavior for this species. On 9 October 2022, we recorded at Clinton Lake,
Kansas, U.S.A., an adult Great Egret (4rdea alba) grabbing and lifting a partially-submerged floating
leafed Buttonbush branch (Cephalanthus occidentalis) out of the water, shaking and dropping the branch,
and then rapidly stabbing for prey away from the dropped branch. The egret repeated this sequence of
behaviors twice over <l min. To further assist in the interpretation of this observation, we conducted a
pool study of the response of a common prey species to the lifting, shaking and dropping of a Buttonbush
branch. In 9 of 9 trials, Green Sunfish (Lepomis cyanellus), an important prey item of the Great Egret,
rapidly swam away from the branch when lifted, shook and dropped. These observations and photographs
combined with a pool study provide supporting evidence for a previously undescribed form of foraging
behavior for the Great Egret that we term Flush-pursuit.
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Introduction

Here we report an undescribed foraging behavior
In an extensive review of the feeding ecology of for the Great Egret (4Ardea alba) that we term
wading birds, Kushlan (1978) described 38 for- Flush-pursuit and provide supporting evidence for
aging behaviors. Kelly et al. (2003) updated this this observation through a pool study that exam-
account for nine species of wading birds and ined the response of a common prey species to the
included an additional foraging behavior. lifting, shaking and dropping of a leafed branch.



Methods

On 9 October 2022, GWS observed and pho-
tographed an adult Great Egret during a 6 min
feeding bout at Clinton Lake, Douglas County,
Kansas, US.A., in the Bloomington Public Use
Area west of the boat ramp 6 (38° 54’ 49.902" N,
95° 22" 16.728" W). The bird was observed and
photographed from a distance of approximately
50 m using an 800 mm lens.

To further assist in the interpretation of the observed
Great Egret’s foraging behavior, we conducted a
pool study, between 10-12 October 2023, of the
response of a common prey species to the lifting,
shaking and dropping of a leafed Buttonbush
(Cephalanthus occidentalis) branch. We placed 10
Green Sunfish (Lepomis cyanellus), 8-12 cm in length,
in a 4.5 m x 2.5 m plastic-lined pool whose edge
was lined with small rocks for approximately two-
thirds of the pool’s perimeter. We selected the Green
Sunfish as a model species for several reasons. Firstly,
it is the most abundant sunfish in aquatic bodies in
eastern Kansas (Cross and Collins 1995); secondly,
itis also abundant in shallow water in lakes in eastern
Kansas (GWS, pers. obs.); thirdly, sunfish (Lepomis
spp.) are important prey items of the Great Egret
in other areas in North America (Frederick et al.
2009); and fourthly, live Green Sunfish are one of
two fish species, the other being the Bluegill (Lepomis
macrochirus), that can be legally moved in Kansas
between water bodies that do not contain “aquatic
nuisance species”. We collected live Green Sunfish
from a farm pond 120 m away from the artificial
pool. The water depth in the artificial pool was
maintained between 8-12 cm so as to mimic the
water depth in Clinton Lake where the Great Egret
was observed.

In the deeper portion of the pool, we placed two
leafed Buttonbush branches, 50 cm in length. One
end of the branches was braced at the bottom of
the pool by several small rocks. The opposite end
of the branches was held partially submerged and
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parallel to the surface of the water by a monofila-
ment line that bound the upper portion of the two
branches. The monofilament line was in turn at-
tached to a pole 2 m in length that was suspended
1.5 m above the water.

After introduction of the sunfish to the pool, we
allowed the sunfish to acclimate for >18 hr before
initiating the manipulative trials. We conducted 9
video-recorded trials. During a trial, the Button-
bush branches were lifted, slightly shook and
dropped over a 2 sec period. We recorded (1)
whether the Green Sunfish moved away from the
Buttonbush branches or remained stationary; (2)
the number of sunfish that dispersed away or
remained stationary under the Buttonbush branch-
es; (3) the elapsed time between when the Button-
bush branches were lifted and when the sunfish
moved away from under the branches; and (4) the
distance that the sunfish moved after the branches
were manipulated. We used the length of the
Buttonbush branches (50 cm) as a metric to
estimate in the video clips the distance a sunfish
moved from the base of the submerged branches
to where the sunfish temporarily stopped after the
branches were lifted and shook.

Observation

The Great Egret was initially observed at 08:32 hr
walking slowly in the water ~1 m from the water’s
edge and parallel to the shoreline in a typical
Walk-slowly (Kelly et al. 2003) foraging mode.
The egret walked for about 25 m in a northwest-
erly direction along the water’s edge and then
turned and walked in the opposite direction for
about 12 m, again parallel to the shoreline.
Between 08:32 hr and 08:36 hr, the egret was
observed to stab and capture several small fish.
However, because of the speed with which the
egret stabbed and captured the small fish, it was
not possible to identify either the species of fish or
the number of fish that were captured during this



initial 4 min observation.

At 08:37 hr, the Great Egret was observed and
photographed catching a Gizzard Shad (Doro-
soma cepedianum), ~9 c¢cm in length close to the
water’s edge. After capturing the gizzard shad, the
egret at 08:38 hr turned and walked ~1.5 m
diagonally away from the shore and stopped in
water 8-10 cm in depth adjacent to a floating
partially-submerged Buttonbush branch, ~47 cm
in length (Fig. 1a). The egret bent over, grabbed
the leafed branch, pulled and lifted it, shook it
laterally and dropped the branch back into the
water (Fig. 1b-e). After dropping the branch, the
egret rapidly stabbed for prey ~10-15 cm away
from the dropped branch (Fig. 1f). The egret then
repeated again this sequence of behaviors:
grabbing, pulling, lifting, shaking and dropping
the same branch, and then rapidly stabbing for
prey ~20-30 cm away from the dropped branch
(Fig. 1g, h). These two observed foraging events,
which involved lifting, shaking and dropping a
branch to presumably expose and/or disperse prey
(flush prey), occurred over <1 min. It was not
possible, however, to observe whether the egret
was successful in capturing any prey during the
two foraging events. After these two foraging
events, the egret turned and walked back to shore
and proceeded to walk slowly along the shoreline
in an easterly direction.

Pool study

Ecologists are increasingly employing pool and
pond studies to study fish movement and establish
cause-and-effect relationships (Bronmark et al.
2023). In addition to allowing us to interpret the
observed foraging behavior of the Great Egret, an
important objective of the pool study was to assess
whether fish disperse rapidly away from branches
when lifted, shook and dropped.

During the acclimation period, as well as between
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trials, we observed the sunfish sheltering in rock
crevasses along the edge of the pool as well as be-
low the partially submerged Buttonbush branches.

The mean number of sunfish sheltering under the
Buttonbush branches immediately before the trials
was 3.5+ 1.7 SD per trial. In 9 of 9 trials, all of the
Green Sunfish that were sheltering under the But-
tonbush branches rapidly swam away (i.e.,
flushed) from under the branches when lifted,
shook and dropped rather than remaining station-
ary (Video 1: https://www.heronconservation.org/
media/JHBC/vol09/art02/video-01.mp4). This pat-
tern was highly significant (sign test, P < 0.001).
The mean elapsed time between when the first
sunfish moved after the branches were lifted and
shook was 0.7 £ 0.5 SD sec, and the mean distance
between the base of the submerged Buttonbush
branches and where the sunfish temporally
stopped after the branches were manipulated was
~38 +8 SD cm.

Discussion

Here we present evidence, observational, photo-
graphic and pool, for a previously undescribed
form of foraging behavior by a Great Egret which
we term Flush-pursuit. The pool study provides
supporting evidence for the description and inter-
pretation of this foraging behavior. In the pool
study, a common prey species, the Green Sunfish,
rapidly dispersed away from under the branches
(i.e., flushed) after the branches were lifted, shook
and dropped, and then temporally stopped a short
distance from the dropped branches.

Flush-pursuit foraging behavior has been previ-
ously described among other vertebrate taxa.
Among terrestrial insectivorous birds, Flush-pur-
suit foraging behavior is known among many
species including the American Redstart (Se-
tophaga ruticilla), Northern Mockingbird (Mimus
polyglottos), Ruddy-tailed Flycatcher (7erenotric-
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Figure 1. A photographed feeding bout of a Great Egret that occurred on 9 October 2022 at 08:38 hr at Clinton Lake,
Douglas County, Kansas. Panels (a) show the Great Egret walking up to a submerged Buttonbush branch, () grabbing
the branch, (c¢) pulling and lifting the branch, (d) shaking the branch, (¢) dropping the branch and (f) stabbing for prey
away from the dropped branch. Panels (g) and (%) show the Great Egret repeating this foraging behavior. In panel (g),
the Great Egret is pulling and lifting the same branch, and (%) stabbing for prey away from the dropped branch.



cus erythrurus), Mountain Plover (Charadrius
montanus), Hooded Warbler (Setophaga citrina),
Dendrocincla spp., Rhipidura spp., Monarcha
spp., Myiobius spp. and Myioborus spp. (Remsen
and Robinson 1990, Jabtonski 2002, Mumme
2002, 2014, Alberta Sustainable Resource Devel-
opment 2003, Dharmarathne and Mahaulpatha
2015, Mansor et al. 2020).

Among marine, aquatic and terrestrial mammals,
Flush-pursuit has been described in Wendell’s
Seal (Leptonychotes weddellii), American Water
Shrew (Sorex palustris) and Dingo (Canis
familiaris) (Davis et al. 1999, Catania et al. 2008,
Fleming et al. 2022).

Among wading birds, the key elements of Flush-
pursuit foraging behavior — flushing followed by
the immediate pursuit/capture of prey — has been
described, although not termed as such, in descrip-
tions of Foot-stirring in the Snowy Egret (Egretta
thula), Reddish Egret (Egretta rufescens) and
Green Heron (Butorides virescens) (Meyerriecks
1959, 1966), as well as in descriptions of Foot-
raking in the Snowy Egret and Little Blue Heron
(Egretta caerulea) (Meyerriecks 1959, 1971).
Thus, among wading birds Flush-pursuit foraging
behavior is not unique to the Great Egret.

Our observations and photographs combined with
a pool study of a common prey species provide
supporting evidence for a previously undescribed
form of foraging behavior — Flush-pursuit — in the
Great Egret.
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