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Dangerous Bubbles:

Intelligent Hunting Behaviour of Humpback Whales
Introduction

Results

Contrary to other baleen whales, humpback whales have
unique behavioural and morphological adaptations which allow
them to exhibit their unique and complex feeding behaviour
known as bubble-netting. This involves expelling air
underwater to form a vertical ring of bubbles around prey.

We observed 300 tag-derived bubble-net feeding events from 9
individual humpback whales. Two distinct kinematic techniques
were found (see figure 2).

Currently, all the evidence is based
observations, this study provides the
descriptions of sub-surface behaviours;
kinematic descriptions, and quantitative
behaviour patterns.

only on surface
first quantitative
providing detailed
analyses of the

Body orientation (roll angle) during the spiralling event varied
among whales. During the upward-spiral technique, bubble
onset typically occurred at the deepest portion of the animals
dive, when initiating the first turn. Mostly a continuous, long
duration stream or stream-to-burst sequence that was emitted
throughout the spiral. During the double-loop technique,
animals showed a preference for expelling bubbles in one or
the other dive.

Bubble-nets:
rings
of
distinctive bubbles at the
surface in a closed circle or in
the shape of figure 9 [1,2]

Materials & Method
Location: Gulf of Maine, during daytime in July 2006 and
2007.
Non-invasive digital acoustic recording, synchronous motion
tags (DTAGs) measured:
• Pressure sensor (depth)
• 3-axis magnetometer
• Accelerometer
• Acoustic recorder
• 50Hz sampling rate

b. Double loop technique

Figure 2. TrackPlot visualizations of the two main kinematic behaviours used by humpback
whales to create bubble-nets as an aid to capturing prey; (a) an upward-spiral net and (b) a
double-loop net. Here the ribbons represent the path, moreover, the loops, turns and twists
correspond to the orientations in the DTAG. (1) Corral-loop to herd the prey, (2) a lobtail at the
surface and (3) Capture-loop to engulf water and prey.

Cultural transmission

The whales were not pre-selected, tags were placed on
approachable humpback whales and were individually
identified using naturally distinctive markings on the dorsal fin
and tail flukes [3,4].

Data Analysis & Visualisation
The DTAGs recorded a continuous record of the tagged whale.
Assuming that whales travel at a constant speed this data has
been converted into a pseudo-track. This track has been
visualised and analysed using TrackPlot [5].
By listening to the tagged whale’s audio recordings, bubble
production has been identified. Continuous emission of
bubbles is identified as a ‘stream’ and pulsed expulsions as
‘bursts’ (see figure 1).
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a. Upward spiral technique

Burst

Figure 1. Raven generated spectrogram showing an example of stream-to-burst bubble
production used to create a bubble-net

The data reveals another interesting event where one whale
showed different behaviour. While surfacing in bubble-nets with
its mouth gaped, it did not show any indication of behaviours
capable of forming a bubble-net. During ten observations, the
animal showed a free-form swim track that was variable, but
relatively linear. An anomaly which might indicate that this
animal still has to develop its hunting techniques through
learning. The transmission of this knowledge is possibly guided
by the animal which performs the most events. This suggests a
division of tasks in a group of whales and might indicate a form
of cultural transmission.

Discussion
We show actual swim paths of the animals combined with
bubble expulsion. The observed whales tended to be
consistent in their bubble-net strategy. Nevertheless, some
variation does occur within each strategy. Similar
surface-based research has shown that hunting behaviours
appear to vary in nature among regions (e.g. [6, 7, 8]). These
differences might indicate a form of teaching and/or the
existence of group-specific culture. However, more evidence
needs to be gathered to support this claim.
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