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A small group of rough-toothed dolphins Steno bredanensis was observed at the outer edge of the Banc
d’Arguin, Mauritania. The animals were feeding opportunistically around a trawling research vessel.
Hunting behaviour and mother-calf interactions are described.

Introduction

The rough-toothed dolphin Steno bredanensis (G. Cuvier in Lesson, 1828) is found
in all tropical and warm-temperate seas. In most areas, however, the species is not
often seen and its exact distribution is not very well known. The rough-toothed dol-
phin is assumed to be largely pelagic and most records are from deep water (Leather-
wood & Reeves, 1983; Miyazaki & Perrin, 1994). However, the species is also known
from shallow coastal waters as, e.g., off Japan (Miyazaki, 1980) and Brazil (Lodi, 1992;
Ott & Danilewicz, 1996; Flores & Ximenez, 1997; Lodi & Hetzel, 1999). In West Africa,
Maigret et al. (1976) observed a group of twelve animals in the shallow Baie du Lévrier,
Mauritania, while Cadenat (1949) reports on a mass stranding of more than 120 indi-
viduals on Cap Vert, Senegal.

During the period 8-22 June 1988 we took part in an expedition by the National
Museum of Natural History, Leiden, to the outer edge of the Banc d’Arguin off Mau-
ritania, on board the Dutch research vessel “Tyro”. The work was directed by Dr
Jacob (Jaap) van der Land. The following notes on a spectacular encounter with
rough-toothed dolphins are dedicated to Jaap on the occasion of his retirement from
the museum, as a few pearls of remembrance and a small tribute to his able and
pleasant leadership.

Observation off Mauritania

On 21 June, when the ship was trawling and slowly moving due west at a speed
of 2.5 knots, a group of 10-12 rough-toothed dolphins appeared. They were first seen
at 13.00 h local time, at 20°40’ N 17°31’ W, in water of 70 m deep. They finally disap-
peared from sight at c. 17.30 h, at 20°40’ N 17°39’ W, depth 175 m, whereas trawling
continued until 18.00 h. Many photographs were taken, as well as about 65 minutes
of video (in part concurrent). In this article we describe and interpret some aspects of
the dolphins’ feeding behaviour, partly based on an analysis of video recordings.

A bottom trawl was operated from the stern most of the time that the dolphins
were around. The animals apparently were attracted by the fish disturbed by the
trawl. Several species of dolphin have been observed to feed opportunistically
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around trawls where fish is easily available (Fertl & Leatherwood, 1997), so the fact
that rough-toothed dolphins too, will stay with a trawling vessel is not surprising. In
captivity this species appears easy to train and quick to learn new tricks or master a
new situation (Norris, 1974; Pryor, 1975). Moreover, there is much fishing activity in
Mauritanian waters: Maigret (1994) reports that in 1988 alone, 42 pelagic trawlers
were operating off Mauritania, not counting the various artisanal fisheries. The dol-
phins therefore must have been familiar with trawls.

Group size and social behaviour

We estimated that the group consisted of 10-12 animals. At least two of these
were calves or juveniles, of about three-fourths the size of the adults. They were con-
sistently associated with the same adults, assumed to be the mothers. There also
appeared to be clear associations between some of the other animals, with several
dolphins surfacing in unison much of the time, often breathing synchronously (figs 1,
5, 10, 13). At times the group was widely scattered, but we had the impression that
the dolphins were well aware of each other’s location. From time to time they all
gathered and surfaced simultaneously. A similar association between certain individ-
uals was observed by Lodi & Hetzel (1999).

Social interactions were frequent and consisted of fluke-stroking, chasing and
belly-flashing (see Würsig et al., 1990), whereby an animal would turn on its side and
briefly expose its white abdomen towards other members of the group. Belly-flashing
in cetaceans is also known as a fish-herding technique, but in this case its function
seemed largely social. However, as belly-flashing may enhance visual communication
during co-operative herding of fish (Würsig et al., 1990), it may have served both
functions here. Jumping and head-slapping were also seen.

Feeding behaviour

Feeding was clearly opportunistic. Several feeding bouts took place very close
(within 10 m) to the ship, with the dolphins sometimes touching the vessel. The ani-
mals often co-operated in what we believe was fish-herding. They split up into
groups of two or three, would regroup and then swim fast around a shoal of fish (fig.
14). Finally they dived into the shoal, to re-appear with a fish in their beak. At times
this diving was very boisterous, with the animals somersaulting before emerging.
This fishing method is similar to what Bel’kovich et al. (1991), in their study of bottle-
nose dolphins Tursops truncatus in the Black Sea, call a “horizontal carousel” followed
by a “vertical carousel” or “kettle formation”. The dolphins often pursued an individ-
ual prey at great speed, possibly fish that had escaped from the trapped shoal. Since
those fishes appeared relatively large, this must have been a rewarding additional
hunting method. Such individual chasing is also described by Bel’kovich et al. (1991)
for bottlenose dolphins. On some occasions dead fish floating at the surface were
picked up. We could not see whether these had been killed by the dolphins or by the
trawl. Largely similar hunting methods of rough-toothed dolphins are described by
Lodi & Hetzel (1999), who suggest that the animals made use of boats by trapping
fish against the hulk.
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Fig. 2. One of the two calves. The calves spent time away from their mothers, engaging in rather bois-
terous behaviour. Photo: W.W.C. Kolvoort.

Fig. 3. An adult with a clear netmark in front of the dorsal fin, probably caused by a gillnet. 
Photo: W.W.C. Kolvoort.
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Fig. 4. A mother, with the head of her calf visible beside her. Photo: W.W.C. Kolvoort.

Fig. 5. Three dolphins breathing simultaneously. Photo: W.W.C. Kolvoort.
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Fig. 6. Close-up of two dolphins. The upper animal shows skin patches possibly caused by sunburn
(see fig. 8). Note Xenobalanus globicipitis suspended from the tip of its dorsal fin. Photo: J.C. den Hartog.

Fig. 7. The mother carries a fish in her mouth. Photo: W.W.C. Kolvoort.
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Rough-toothed dolphins are most often seen in groups of 10-20 animals (among
which smaller associations can be distinguished), sometimes up to about 60, which,
however, may form part of larger, more dispersed aggregations numbering a few
hundred (Norris, 1976; Watkins et al., 1987; Miyazaki & Perrin, 1994; see also the
mass stranding reported by Cadenat, 1949). This suggests that the fish-catching tech-
niques of this species may in some respect resemble those of, e.g., the dusky dolphin
Sagmatias (= Lagenorhynchus) obscurus, which also feeds in small groups that may “call
in” other groups nearby in order to deal with large fish shoals (Würsig, 1986).

Mother-calf interaction

We witnessed various mother-calf interactions. Several times we saw what looked
like suckling behaviour, with a calf touching that part of the adult’s abdomen where
the milk-glands are located. During this, the mother stayed in an upright position
(“vertical presentation”), as seems common in bottlenose dolphins suckling older
calves (Cockcroft & Ross, 1990). We also observed “echelon-swimming”, with the calf
positioned at the mother’s side behind her flipper. For the rest, the calves seemed
quite independent. They often swam separate from their mothers and behaved bois-
terously (fig. 2). This behaviour of calves and juveniles jumping or pirouetting close
to but separate from feeding adults is also described by Steiner (1995) and Lodi &
Hetzel (1999). Lodi (1992) gives an observation that could indicate a prolonged moth-
er-calf relation in this species including lactation, though the evidence is rather vague.
Our sightings and analysis of video indicate the same where large calves (or small
juveniles) were still clearly associated with an adult.

We saw one remarkable interaction between a calf and its mother. The calf
seemed to be “playing” with a c. 50-60 cm long fish (which perhaps it found difficult
to swallow) that was already injured or stunned and lying at the surface. Several
times it dropped the fish, but each time the mother, by gently pushing, seemed to
encourage her calf to pick it up again. A similar observation of a mother assisting or
teaching her calf during feeding is reported by Lodi & Hetzel (1999), though in that
case the adult caught and held the fish - of a considerable size - each time the calf let it
go. The fish observed in our encounter was much smaller and moreover appeared
stunned, so did not have to be held by the dolphin to prevent it from escaping.

Colour pattern and body scars (figs 1-14)

Apart from their flat melon, the rough-toothed dolphins were characterized by a
tripartite colour pattern. A dark, sharply demarcated greyish-brown “cape” extended
from the head to the tail stock, slightly narrowing behind the head and widening
again below the dorsal fin. Laterally, from the side of the head to below the dorsal fin,
there was a narrow pale zone; the flanks were again dark greyish-brown. A patch
around the eye appeared dark. See Balcomb (1999) for other illustrations of this
colour pattern. We could not discern any whitish colour on the lips. The calves were
much lighter coloured, with less contrast between body parts. Miyazaki (1980) gives
photographs of rough-toothed dolphins caught off Japan, showing the head and front
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Fig. 8. The same animal as in fig. 3 (in front). The netmark and the probable sunburn patches on the
back and dorsal fin testify to an earlier entanglement in a gillnet. Photo: W.W.C. Kolvoort.

Fig. 9. A formation of five dolphins. Photo: W.W.C. Kolvoort.
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Fig. 10. Two dolphins surfacing and breathing in unison. Photo: W.W.C. Kolvoort.

Fig. 11. Note the ragged edge of the dorsal fin of the first dolphin. Photo: W.W.C. Kolvoort.
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Fig. 12. A mother and her calf. Photo: W.W.C. Kolvoort.

Fig. 13. Three dolphins, two of them surfacing and breathing simultaneously. Photo: W.W.C. Kolvoort.

 037-048 (Smeenk)  03-01-2007  08:32  Pagina 46



47Addink & Smeenk. Feeding behaviour of rough-toothed dolphins. Zool. Verh. Leiden 334 (2001)

part of the body, in which the same differences between adults and calves is appa-
rent.

Although the dorsal fins of some animals had scars which allowed individual
recognition, none of the dolphins showed the extensive body-scarring or blotching
that is often seen in older animals and which is probably caused by bites of cookie-
cutter sharks Isistius brasiliensis (e.g., Cadenat, 1949; Norris, 1976; Leatherwood &
Reeves, 1983; Leatherwood et al., 1988; Miyazaki & Perrin, 1994). One animal had
large, mottled skin patches on the back and dorsal fin, which probably were due to
sun exposure (fig. 8) and a long scar clearly caused by entanglement in a gillnet (figs
3, 8). These lesions are signs of the animals’ often dangerous interaction with fishing
operations; cf. Maigret (1994), who estimated that off Mauritania 500-1000 dolphins
fall victim to pelagic trawlers each year, though no rough-toothed dolphins appear in
his records. Lodi & Hetzel (1999) report this species associating with various types of
fishing in coastal waters off Brazil, with some fatal consequences.
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Fig. 14. Five dolphins encircling a shoal of fish. Photo: W.W.C. Kolvoort.

 037-048 (Smeenk)  03-01-2007  08:32  Pagina 47



Addink & Smeenk. Feeding behaviour of rough-toothed dolphins. Zool. Verh. Leiden 334 (2001)48

References

Balcomb III, K.C., 1999. The whales of Hawaii including all species of marine mammals in Hawaiian
and adjacent waters: i-ii, 1-88.— Island Heritage Publishing, Aiea.

Bel’kovich, V.M., E.E. Ivanova, O.V. Yefremenkova, L.B. Kozarovitsky & S.P. Kharitonov, 1991.
Searching and hunting behavior in the bottlenose dolphin (Tursiops truncatus) in the Black Sea. In:
K. Pryor & K.S. Norris (eds). Dolphin societies. Discoveries and puzzles: 38-78.— University of
California Press, Berkeley/Los Angeles/Oxford.

Cadenat, J., 1949. Notes sur les cétacés observés sur les côtes du Sénégal de 1941 à 1948.— Bulletin de
l’Institut Français d’Afrique Noire 11: 1-15.

Cockroft, V.G. & G.J.B. Ross, 1990. Observations on the early development of a captive bottlenose 
dolphin calf. In: S. Leatherwood & R.R. Reeves (eds). The bottlenose dolphin: 461-478.— Academ-
ic Press, San Diego/London.

Fertl, D. & S. Leatherwood, 1997. Cetacean interactions with trawls: a preliminary review.— Journal
of Northwest Atlantic Fisheries Science 22: 219-248.

Flores, P.A. de C. & A. Ximenez, 1997. Observations on the rough-toothed dolphin Steno bredanensis
off Santa Catarina Island, southern Brazilian coast.— Biotemas 10: 71-79.

Leatherwood, S. & R.R. Reeves, 1983. The Sierra Club handbook of whales and dolphins: i-xviii, 
1-302.— Sierra Club Books, San Francisco.

Leatherwood, S., R.R. Reeves, W.F. Perrin & W.E. Evans, 1988. Whales, dolphins, and porpoises of the
eastern North Pacific and adjacent Arctic waters. A guide to their identification: i-ix, 1-245.—
Dover Publications, New York.

Lodi, L., 1992. Epimeletic behavior of free-ranging rough-toothed dolphins, Steno bredanensis, from
Brazil.— Marine Mammal Science 8: 284-287.

Lodi, L. & B. Hetzel, 1999. Rough-toothed dolphin, Steno bredanensis, feeding behaviors in Ilha Grande
Bay, Brazil.— Biociências 7: 29-42.

Maigret, J., 1994. Marine mammals and fisheries along the West African coast.— Reports of the Inter-
national Whaling Commission, Special Issue 15: 307-316.

Maigret, J., J. Trotignon & R. Duguy, 1976. Observations de cétacés sur les côtes de Mauritanie (1971-
1975).— Conseil International pour l’Exploration de la Mer, Comité des Mammifères Marins C.M.
1976/N: 4: 1-6, carte.

Miyazaki, N., 1980. Preliminary notes on age determination and growth of the rough-toothed dol-
phin, Steno bredanensis, off the Pacific coast of Japan.— Reports of the International Whaling
Commission, Special Issue 3: 171-179.

Miyazaki, N. & W.F. Perrin, 1994. Rough-toothed dolphin Steno bredanensis (Lesson, 1828). In: S.H.
Ridgway & R. Harrison (eds). Handbook of marine mammals. Vol. 5 The first book of dolphins:
1-21.— Academic Press, London/San Diego.

Norris, K.S., 1974. The porpoise watcher: 1-250, pls.— John Murray, London (1976).
Ott, P.H. & D. Danilewicz, 1996. Southward range extension of Steno bredanensis in the Southwest

Atlantic and new records of Stenella coeruleoalba for Brazilian waters.— Aquatic Mammals 22: 
185-189.

Pryor, K., 1975. Lads before the wind. Diary of a dolphin trainer. Third edition (1994): i-ix, 1-278.—
Sunshine Books, Washington.

Steiner, L., 1995. Rough-toothed dolphin, Steno bredanensis: a new species recorded for the Azores,
with some notes on behaviour.— Arquipélago, Life and Marine Sciences 13A: 125-127.

Watkins, W.A., P. Tyack, K.E. Moore & G. Notarbartolo-di-Sciara, 1987. Steno bredanensis in the
Mediterranean Sea.— Marine Mammal Science 3: 78-82.

Würsig, B., 1986. Delphinid foraging strategies. In: R.J. Schusterman, J.A. Thomas & F.G. Wood (eds).
Dolphin cognition and behavior: a comparative approach: 347-359.— Lawrence Erlbaum Asso-
ciates, Hillsdale/London.

Würsig, B., T.R. Kieckhefer & T.A. Jefferson, 1990. Visual displays for communication in cetaceans. 
In: J.A. Thomas & R.A. Kastelein (eds). Sensory abilities of cetaceans. Laboratory and field 
evidence: 545-559.— Plenum Press, New York/London.

 037-048 (Smeenk)  03-01-2007  08:32  Pagina 48


