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OLFACTORY EXPERIMENTS ON SOME ANTARCTIC BIRDS

Some ornithologists have suggested that certain Procella-
riiforms are able to detect the smell of fish or animal oil
(Murphy 1936; Miller 1942; Kritzler 1948), and anatomists
have noticed the highly developed olfactory bulbs and
sensory epithelium in this group of seabirds (Bang 1960,
1965, 1966, 1971). Over the last ten years a few experi-
mental studies have been carried out in this field. Grubb
(1974) indicated the possibility of olfactory homing in
Leach’s Storm-petrel Oceanodroma leucorrhoa and
(Grubb 1972) of foraging at sea by smell in both the
Great Shearwater Puffinus gravis and Wilson’s Storm-
petrel Oceanites oceanicus. Similar experiments have
also been recently carried out by Hutchinson & Wenzel
(1980).

Since it is difficult to keep petrels in captivity and as
they seem to show limited learning capacities, few labora-
tory tests have been performed. However, Jouventin
(1977) showed that the Snow Petrel Pagodroma nivea,
which has the largest olfactory bulbs (Bang 1965, 1966;

Bang & Cobb 1968), was able to smell and to locate its
food by olfactory cues alone.

The experiments reported here were designed to com-
plement, in field conditions, the previous experiments
on the Snow Petrel, as well as to extend our knowledge
of the use of olfaction in other birds breeding in Terre
Adelie (Antarctica). Our experiments were carried out
during the austral summer of 1981-1982. The location
was in Terre Adelie close to the French base, which is
on the Petrels Island in the archipelago of Pointe
Geologie, 1 km from the Antarctic continent.

During the summer Prevost (1963) estimated that,
over an area of 1 km radius, there are breeding about
1000 Snow Petrels, 1000 Cape Petrels Daption capense,
1000 Wilson’s Storm-petrels. Our most recent counts
show that, in addition to these there is breeding by
about 70 Antarctic Fulmars Fulmarus glacialoides, 30
Southern Giant-petrels Macronectes giganteus and 80
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South Polar Skuas Stercorarius maccormicki.

Since the waters of the coastal and pack-ice zones are
calm, there is little dispersion of odorous products.
In our tests we used mineral oil and then sea-water as
controls and, as a ‘food source’, untreated cod-liver
oil. A piece of sponge (12cm X 8 cm X 4 ¢m) attached
to a string was soaked with one of these substances and
thrown approximately 10 m from the shore. The soaked
sponge floating on the surface of the water looked like
seaweed.

The observer was hidden behind rocks approximately
50 m away. Observations were made with the naked eye
or with binoculars, Only birds seen within 10 m of the
sponge were counted because the birds that seemed to be
attracted moved into that area. The experiments were
carried out after 8 p.m. (local time), since a series of
preliminary observations made at our site indicated that
those bird species tested were more abundant at this
time.

Each test with water, mineral oil, or cod-liver oil was
0.5 h long. The control tests with water or mineral oil
were performed just before the tests with cod-liver oil
when both types of tests were performed the same
evening.

Our equipment was relatively inconspicuous and our
zone of observation was restricted to the food source.
We thus minimized the possibility of counting birds that
had been visually attracted to the food source by equip-
ment and this might explain why our results for the
three most abundant species are so clear cut.

We have distinguished between birds that made a
single flight a few metres over the sponge without
changing their direction and birds that showed what we
have called “‘special interest’’. ‘‘Special interest’” involved
the birds either flying over the sponge several times, or
skimming, or circling over it.

Confidence intervals were calculated when comparing
the percentages of the total number of birds attracted
during the control and the cod-liver oil tests in the three
species.

RESULTS AND DISCUSSION

Initially, when scoring the response of the birds by 5
min periods, we found that, whatever the stimulus,
the birds paid similar attention at the beginning and
later on in a series of observations.

To determine whether the birds were able to distinguish
between sponges soaked in water or mineral oil a series
of eight 0.5 h tests were carried out. Despite the con-
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spicuous irridescence caused by the mineral oil on the
water’s surface, the birds were apparently less attracted
to the mineral oil than to the water: 8 Wilson’s Storm-
petrels and one Skua were attracted to the mineral oil,
16 Wilson’s Storm-petrels and 3 Snow Petrels to the
water. However, these observations need to be confirm-
ed by more data.

Wilson’s Storm-petrels, Snow Petrels and Cape
Petrels were able to distinguish, by olfaction, between a
sponge soaked in cod-liver oil and a control sponge
soaked in mineral oil or water (p < 0.01, Fig. 1). The
category of behaviour called ‘special interest’ was more
frequently observed in the tests involving cod-liver oil
than in the control tests. If we cumulate the results
obtained from the three species (N = 271), 90% of these
birds were observed when the sponge was soaked in cod-
liver oil. Of these, 77.9% showed °‘special interest’.
Among the remaining 10% that we observed during
the control tests, only 18.5% showed ‘special interest’.

These findings indicate that the Cape Petrel, the
Snow Petrel and the Wilson’s Storm-petrel, are able to
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Figure 1. Histograms showing percentage of birds seen within
10 m of floating sponges soaked in water, or mineral
oil (control) or cod-liver oil. The behaviour of birds
seen within 10 m of sponges is divided into two
categories (see text) and n is the number of birds seen
in each trial.
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locate food by using olfactory cues. These results have
already been obtained with the Wilson’s Storm-petrel
(Grubb 1972) as well as the Snow Petrel (Jouventin
1977) in captivity. Certain occasional behaviours by
these three species seen in the field make the difference
between the tests and their controls even more obvious.
For example, Cape Petrels and Snow Petrels were
repeatedly observed to change their flight direction
towards the piece of sponge impregnated with cod-liver
oil. On other occasions, after circling over the sponge
for a few minutes, several birds landed on the water’s
surface and some of these actually pecked at the sponge.
These behaviours were never observed during the con-
trol tests.

The other breeding seabirds were seldom seen in our
test area. The Skuas were less numerous than the three
other species mentioned, but they belong to the Order
Charadriiformes, which, as an order, has poorly
developed bulbs (Bang 1971) and probably a poor sense
of smell. On one occasion a Skua showed equal interest
in the control and in the real test and later the same bird
dragged the water-soaked sponge towards the shore.

The Southern Giant-petrel is a Procellariiform and a
member of the fulmar group, as are the Snow Petrel,
Cape Petrel and Antarctic Fulmar. Not a single Giant-
petrel was attracted to the control sponge, but on four
occasions several individuals came close to the sponge
soaked in cod-liver. On one occasion a Giant-petrel
made two swoops towards the sponge with its legs ex-
tended. It landed, took the sponge in its mouth and at-
tempted to take off with it. Unable to do so, the bird re-
mained close to the impregnated sponge for several
minutes. On three other occasions we saw Giant-petrels
circling over the food-odoured sponge. We need a fuller
knowledge of Giant-petrel behavioural repertoire before
a clearer idea of its olfactory capacity can be made.

Although 20 Antarctic Fulmars were observed over the
experimental zone, none changed its flight path toward
the sponge soaked in cod-liver oil. This result is surpris-
ing since it is known that the Antarctic Fulmar is at-
tracted to whale blubber, suggesting a sensitive olfac-
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tory sense. Furthermore, this species is closely related to
the Northern Fulmar Fulmarus glacialis and the Nor-
thern Fulmar ranks close to the Cape Petrel in its olfac-
tory sense (Bang & Cobb 1968). It is possible that the
Antarctic Fulmar failed to respond to the sponge soaked
in cod-liver oil because our experiments were conducted
outside its normal feeding range. The Antarctic Fulmar
in Terre Adelie feeds out at sea, flying at high altitude,
to and from its nest and feeding grounds and has never

‘been seen foraging along coastlines.

This study was supported by ‘Terres Australes et An-
tarctiques Francaises’ and ‘Expeditions Polaires Fran-
caises’. We thank M. Bradbury and M. Berdoy for
their translation, F. Bourliere and E. Wyndham for
comments, and L. Ruchon for drawing the figure.
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