ORNIS HUNGARICA 8-9: 1-2 (1999) St

Short communications - Rovid kozlemények

Visual deception of a Great White Egret by

shiny plastic sheets

B. Bernath and G. Horvath, Department of Biological Physics, Edtvos University, H-
1117 Budapest, Pazmany Péter sétany 1., Hungary, e-mail: bbernat@arago.elte.hu

Several years after the end of the Gulf War
in 1991 many crude oil lakes still existed
in the desert of Kuwait (Pearce 1995).
These lakes were formed when oil wells
and pipelines were blasted and the result-
ing spills were subsequently accumulated
in more than 900 oil ponds. These oil lakes
trapped thousands of birds, especially
those species that are associated with
water (Pilcher & Sexton 1993, Horvath &
Zeil 1996). Similar phenomenon was
observed in the waste oil lake in Budapest,
Hungary (Horvath et al. 1998).

At warm weather the surface of these
lakes is flat and shiny and it acts as an effi-
cient reflector, like a water surface. It is
pertinent to suppose that the deceiving
capability and attractiveness of these oil
lakes may be explained by their shiny sur-
face. Birds may be deceived by the reflect-
ed light which may imitate the glitter of a
water surface. Thus, we hypothesized, the
birds might mistake the oil for water.

Our hypothesis was that water birds
may be attracted to the oil lakes by the
bright reflection of light. Such smooth,
shiny surfaces may mimic water and thus
attract water birds. The optical cue of
these shiny surfaces may be so strong that
birds are visually compelled to remain in
the immediate vicinity of the lakes in spite

of the fact that other senses signal that
these are not water.

To test this hypothesis, we performed a
choice experiment with a Great White
Egret (Egretta alba) in the field. We imi-
tated a crude oil lake or a wet muddy sur-
face by means of a huge shiny black plas-
tic sheet laid onto the ground, while a
brighter water was mimicked by a shiny
white plastic sheet. We observed the reac-
tions of an egret to these plastic sheets.
Our main aim was to learn whether an
egret, as a typical bird associated with
water, can be deceived by and lured to
such plastic sheets in its natural habitat. If
yes, which sheet is preferred by it, and
how does it respond to these dummies.

From 2 to 14 August 1997 a choice
experiment was performed in the field at
Kunfehértd (46° 23' N, 19° 24' E), a village
in the southern part of the Hungarian
Great Plane. Two huge plastic (polyethyl-
ene) sheets measuring 20 m x 30 m were
laid on the ground in a large alkaline field
at about 500 m from a lake where a Great
White Egret (Egretta alba) lived. Such
plastic sheets are commonly used in agri-
culture. One of the sheets was black and
the other milky translucent. Due to the
greenhouse effect the lower surface of the
latter dimmed in some minutes following
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Tab. 1. The behaviour of a Great White Egret (Egretta alba) at the white and black plastic sheets
during the choice experiment from 2 to 14 August 1997,

BEHAVIOUR OF THE EGRET ON THE PLASTIC SHEETS TIME (day, WEATHER
hour:minute)

landing next to the white plastic at a distance of 3 m; 05,17:39 sunny, calm,

flying away in a few minutes clear sky

landing beside the white plastic; approaching it at a distance of 1 m; 06, 09:07 sunny, calm,

flying away clear sky

landing next to the white plastic; walking to it; stepping onto its edge; 07, 17:00 sunny, breeze,

flying away in some minutes clouded sky

TRANSPOSITION OF THE PLASTIC SHEETS 08

17:36 - landing next to the white plastic and stepping onto it; 09, 17:36- sunny, breeze,

walking about; striking off with the bill; looking for prey; 'fishing'; 17:58 clouded sky

gazing at the plastic bowed down; looking around with head high up

17:46 - reaching the edge of the white plastic;

crossing the grass between the plastics; walking to the black plastic

17:48 - stepping onto the black plastic; walking about;

neck and head being usually high up; crossing fast the plastic

17:51 - reaching the edge of the black plastic;

standing about on the grass; pluming; looking around

17:58 - flying away

18:03 - landing next to the white plastic and stepping onto it; walking about; 11, 18:03- sunny, calm,

picking the plastic with the bill; standing about; watching; pluming; resting 19:32 clear sky

18:33 - sitting down; standing up; standing about; defecating
19:25 - flying to the black plastic; walking about; picking the plastic with the

bill
19:32 - flying away

unfolding. Because the billions of tiny
water drops (vapour) scattered the incident
light diffusely the plastic sheet became
brilliant white.

The distance between the plastic sheets
was 30 m. In the first half of the choice
experiment the white plastic sheet was
closer to the lake, and in the second half of
the experiment the two sheets were trans-
posed with each other. The vegetation
beneath the sheets was mown. The sheets
were streched out horizontally as tight as
possible, and they were pinned down by
bricks at the edges. Because of wind-gen-
erated wrinkles and thermal dilatation in
sunshine the surface of the sheets became
sometimes uneven, which was compensat-
ed by repeated spanning of the sheets at
sunrise, noon and sunset. This spanning
did not disturb the observed bird, because
it always rested at these hours in the sur-
rounding vegetation.

During the experiment we observed a
Great White Egret attracted to the plastic
sheets from a hide at a distance of 30 m
from both sheets. This distance was large
enough not to trouble the observed bird,
and small enough to ensure the visual
inspection of possible prey animals on the
plastic sheets. Although we did not
marked the observed bird, we were con-
vinced that always the same egret landed
on the plastic sheets, because during our
choice experiment only a single Great
White Egret stayed in the habitat. The
observation lasted every day from 05:00 to
20:00 hours by changing the observers
over at noon. Using a telescope (Kowa
TSN, x60 zoom), we checked both plastic
sheets continuously looking for possible
preys (e.g. insects, lizards or frogs) avail-
able for egrets. We could observe that
there were not any such animals on the
plastics during the time the egret walked
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on them. From 40-50 m with our telescope
we could observe any object not smaller
than about 1 ¢m on the plastic sheets.

In earlier studies, the optical character-
istics (brightness, colour, degree and
direction of polarization) of the black and
white plastic sheets (Horvath & Pomozi
1997, Horvath et al. 1998, Kriska et al.
1998) used in the choice experiment were
measured and compared with those of
crude oil lakes (Horvath & Zeil 1996,
Horvath et al. 1998) and natural water
bodies (Schwind & Horvath 1993,
Horvath 1995, Horvath & Varju 1997,
Horvath er al. 1998, Kriska er al. 1998).
On the basis of these measurements we
could establish the following: (1) The
optical characteristics of the shiny black
plastic sheet are practically the same as
those of (1) wet, marshy soil; (i1) dark,
deep water bodies; or (ii1) black crude oil
surfaces. (2) The optical characteristics of
the shiny white plastic sheet are very sim-
ilar to those of (iv) bright-bottomed shal-
low clear water bodies; or (v) turbid white
(e.g. alkaline) water. Hence, the white
plastic sheet used in our choice experi-
ment mimicked clear water with bright
bottom or white and turbid water, while
the black plastic sheet imitated some kind
of black and wet mud, or black crude oil
surfaces.

We observed a Great White Egret to
return five times to the white plastic sheet
and land three times on it whereas it
stepped and walked on the black sheet
twice. The reactions of the egret to the
plastic sheets are summarized in Tab. 1.
The egret always flew to the white plastic
sheet. After landing at the edge of the
white plastic, it stepped onto the sheet,
where it stood or walked about, frequently
picked the plastic or stroke off with its

bill, plumed itself, rested, watched, sought
for prey, "fished", gazed at the white sur-
face with its neck bowed down, looked
around, defecated, or even sat down. In
spite of any tactile, olfactorial or thermal
experience the egret behaved quite simi-
larly on both of the plastics as at real water
surfaces (Hancock & Elliott, 1978;
Hancock & Kushlan, 1984).

The egret was apparently deceived,
because we heard and saw that it pecked at
the plastic sheet. Once, "fishing" on the
white plastic and reaching its edge the
egret took a short cut across the field
between the plastic sheets towards the
black plastic and stepped onto it. It walked
about on the black plastic for some min-
utes while gazed at the dark surface,
sometimes stroke off or "fished", however,
it crossed the plastic rather quickly. When
the bird reached the edge of the black plas-
tic sheet it began to preen on the grass, and
finally flew away.

After transposing the black and white
plastic sheets, the egret landed twice again
first on the white plastic sheet. It is
remarkable that once the bird stayed for
1.5 hours on the white plastic, and showed
the same reactions and behaviour elements
as earlier. Thereafter the bird visited the
black plastic sheet for some minutes, and
then flew away (Table 1).

Since we did not see any prey animal
on the plastic sheets during the time the
egret walked on them, the attractiveness of
the plastics can be explained only by visu-
al cues. The reactions to the plastic sheets
of the egret might be explained in such a
way that egrets often forage in shallow
water where they can fish and catch prey.
Shallow waters are usually brighter than
deeper ones. Wading birds rarely fish in
deeper, that is, darker waters (Hancock &
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Elliott, 1978; Hancock & Kushlan, 1984).
The five visits of the egret at the plastic
sheets, especially its sojourn of 90 minutes
in one of the five occasions on the white
plastic convinced us of its keen interest
aroused and captivated by the plastics. The
behaviour of the egret demonstrated that
the bird was probably deceived by the
water-imitating optical cues of the white
plastic sheet, and the bird undoubtedly
mistaked the white plastic sheet for water
in spite of the fact that the other character-
istics (temperature, smell, mechanical
properties, etc.) were quite different from
those of real water.

Because only the optical characteris-
tics of the plastic sheets were approxi-
mately common with those of real water,
the egret was probably attracted to the
plastic by the reflection of light. This opti-
cal cue was strong enough to strain the
egret to react upon the plastic dummies
quite similarly as upon natural waters
(Hancock & Elliott, 1978; Hancock &
Kushlan, 1984). This observation is
important, because it may explain how
crude oil lakes attract egrets and other
wading birds. We propose that the deceiv-
ing capability and attractiveness of these
oil lakes to egrets (and other water-seek-
ing birds) may be explained by the shiny
appearance of their surface. These birds
might be deceived by the reflected light,
which may imitate them the glitter of a
water surface.

The egret observed in our choice
experiment seemed to prefer the white
plastic sheet against the black one. From
this we may conclude that the water-spe-
cific behaviour might have been elicited in
the observed bird by phototaxis. In our
opinion, the light reflected from the flat
surface of oil lakes and tar seeps could

deceive and lure water-secking birds simi-
larly. These birds may mistake the shiny
oil surfaces for water or wet mud. We sug-
gest that after landing at an oil lake and
probing the oil birds may recognize that
the warm, black, non-transparent, sticky
and smelly oil is not water, however, the
light reflected by the oil surface is a so
strong visual cue that it elicits water-spe-
cific responses.

It would be important to investigate
further the visual ecologic impacts of oil
lakes to the avifauna in detail, because
only on the basis of such studies can be
explained the enigmatic attractiveness of
oil reservoires to birds. These studies are
the basis of the necessary environmental
protective measures that should be urgent-
ly taken in order to eliminate any natural
tar seeps or man-made oil spills which are
so dangerous to birds, especially to those
associated with water.
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Osszefoglalas

Hogyan tévesztett meg egy nagykécsa-
got egy fekete és egy fehér csillogoé mii-
anyag folia?

Tanulméanyunkban arrél szamolunk be, hogy
miként tévesztett meg vizualisan egy nagyko-
csagot (Egretta alba) egy fehér és egy fekete,
20 m x 30 m-es mlianyag folia, amelyeket 1997
augusztusaban teritettiink ki egy mezdre a dél-
alfoldi Kunfehértd kiszaradt szikes tavanak
egykori medrében. A nagykoécsagot a folidk
tobbszor is magukhoz vonzottak. A madar vi-
selkedése igen hasonlitott a nagykocsagok va-
16di vizeknél mutatott viselkedéséhez. A madar
a fehér foliat részesitette elényben a feketével
szemben. Ertelmezésiink szerint miutdn a ma-
dar leszallt a foliakhoz és rajuk ment, észlel-
hette, hogy nem vizzel van dolga, de a fényes,
sima felszin(i f6lidk altal visszavert fény olyan
erds vizudlis jelnek szamithatott, hogy a ma-
darbél vizspecifikus viselkedési elemeket valt-
hatott ki.

References

Horvath, G. 1995. Reflection-polarization patterns
at flat water surfaces and their relevance for
insect polarization vision. — J. Theor. Biol. 175:
27-37.

Horvath, G., Bernath, B. & G. Molnar. 1998.
Dragonflies find crude oil visually more attrac-
tive than water: Multiple choice experiments on
dragonfly polarotaxis. — Naturwissenschafien 85:
292-297.

Horvath, G. & 1. Pomozi. 1997. How celestial polar-
ization changes due to reflection from the deflec-
tor panels used in deflector loft and mirror exper-
iments studying avian navigation. — J. Theor.
Biol. 184: 291-300.

Horvath, G. & D. Varji. 1997. Polarization pattern of
freshwater habitats recorded by video polarime-
try in red, green and blue spectral ranges and its
relevance for water detection by aquatic insects.
- I. Exp. Biol. 200: 1155-1163.

Horvath, G. & J. Zeil. 1996. Kuwait oil lakes as
insect traps. — Nature 379: 303-304.

Kriska, G., Horvath, G. & S. Andrikovics. 1998. Why
do mayflies lay their eggs en masse on dry
asphalt roads? Water-imitating polarized light
reflected from asphalt attracts Ephemeroptera. —
J. Exp. Biol. 201: 2273-2286.

Hancock, J. & H. Elliott. 1978. The Herons of the
World. — Harper and Row Publ., New York

Hancock, J. & J. A. Kushlan. 1984. The Herons
Handbook. — Harper and Row Publ., New York

Pearce, F. 1995. Devastation in the desert. — New
Scientist 146: 40-43.

Pilcher, C. W. T. & D. B. Sexton. 1993, Effects of the
Gulf War oil spills and well-head fires on the avi-
fauna and environment of Kuwait. — Sandgrouse
15: 6-17.

Schwind, R. & G. Horvath. 1993. Reflection-polar-
ization pattern at water surfaces and correction of
a common representation of the polarization pat-
tern of the sky. — Naturwissenschaften 80: 82-83.

Received: Aug 23 1999, accepted: Jan 15 2000.



