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Cooperative feeding dynamics and a novel acoustic
prey capture indicator in herring-eating killer whales

Ellen L. Hayward (Sea Mammal Research Unit, University of St Andrews)

#

Cooperative hunting is a widespread
phenomenon among animals, and has been
linked to increased prey detection and
predation efficiency. It exists at varying
degrees of complexity, with more complex
cooperative hunting behaviors involving a
division of labor, whereby different group
members will perform distinct roles, as well as
role specialization, in which certain group
members disproportionately occupy a given
role in comparison to other group members.

Killer whale (Orcinus orca) populations
around the world have developed highly
specialized foraging behaviors to feed on a
wide variety of prey. In the North Atlantic,
herring-eating killer whales exhibit a highly
cooperative and  synchronized foraging
behavior, through which group members herd
herring into a tight school and use their flukes
to perform a “tail-slap”, slapping part of the
school and stunning some of the herring. The
whales then feed on stunned herring one-by-
one. This behavior has widely been called
“carousel feeding”, due to Kkiller whales’
characteristic circular motion at the surface,
although we referred to it with the more
general term of “tail-slap feeding” in our study.

While tail-slap feeding has been described as
cooperative, the complexity of its cooperative
interactions had not been evaluated.
Furthermore, direct estimates of prey
consumption rates had only been published for
individual killer whales in Norwegian waters,
using direct observations of prey consumption
events from animal-borne video data.

Using synchronized animal-borne acoustic
and video data, our study examined the social
feeding dynamics of herring-eating killer
whales in Icelandic waters and developed a
method to estimate group-level feeding rates
from the occurrence of a novel acoustic
indicator of prey capture, termed “slurping”.
This method offered an advantage over video

methods, which are restricted by field-of-view
and visibility, as acoustic sensors sample
sounds omnidirectionally.

We instrumented 12 killer whales with
Mixed-DTAG++ (Fig.1) from a small rigid-hull
inflatable boat, during summer fieldwork in the
Vestmannaeyjar archipelago (southern
Iceland) between 2022 and 2024. These tags
consisted of a DTAG-3 core unit, VHF
transmitter, snapshot GPS and Little Leonardo
video logger. The DTAG core unit recorded
pressure, 3D accelerometry and
magnetometry data at 250 Hz, and recorded
acoustic data through two hydrophones at 240
kHz sampling rate.

From animal-borne video, whales were
observed to stop herding following a tail-slap,
feeding close together on individual stunned
herring. Whales were seen to consume herring
during a feeding event, regardless of whether
or not they conducted the tail-slap, suggesting
the occurence of “by-product mutualism”.
Additionally, role specialization was indicated,
with  three tagged whales repeatedly
performing tail-slaps more than expected by
chance (p<0.05). Herring were also found to

Figure 1. Photo of a Mixed-DTAG++.



be consumed in the absence of a tail-slap,
accounting for 8% of all video-confirmed prey
consumption events, confirming “tail-slap
feeding” as the primary foraging strategy for
these killer whales (92% of prey consumption
events).

A novel acoustic indicator of prey
consumption produced as a by-product of
suction feeding (“slurp” sound) was
acoustically described as a relatively quiet
sound, which could be heard on average 17.6m
away from its source under normal noise
conditions within the study area. While this
sound is methodologically relevant to compute
feeding rates, its possible ecological and
communicative role remains unknown.

The “slurp” sound was detected during 26%
of video-confirmed prey consumption event.
This 26% correction factor was then applied to
the total number of slurps recorded following
each tail-slap, resulting in an estimated 29.7 +
25.3 herring consumed per tail-slap by the
foraging group.

These findings confirm the highly social and
cooperative nature of tail-slap feeding, and
highlight the value of combining animal-borne
video data with other biologging sensors. While
it was validated by direct video observations of
prey consumption events, the feeding rate
estimation method in this study was
acoustically-based, overcoming inherent field-
of-view and visibility limitations of video data.
The results obtained from this method provide
valuable and detailed information about the
quantity of herring removed by killer whale
groups during feeding events.

Paper Information

Ellen L. Hayward, Filipa I. P. Samarra, Paul J.
Wensveen, Anokhi Saha, Giorgia Giovannini,
Kagari Aoki, Katsufumi Sato, Patrick J. O. Miller;
Characterization of cooperative feeding dynamics
and a novel acoustic indicator of prey capture in
herring-eating killer whales. R. Soc. Open Sci. 1
June 2026; 13 (6): 260065

Figure 2. Screenshots from the video data. (a) A high-confidence prey consumption event (herring consumed circled
in red); (b) a high-confidence non-focal prey consumption event (herring consumed circled in red); (c) a non-focal
tail-slap by a known male with a collapsed fin and (d) fish remains indicative of prey processing.
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