\jf: Interview met Michel André by Michael Fahres,
4 Las Palmas, Gran Canaria, 28.10.2003

MA: My name is Michel André. I am a professor at the
Technical University of Catalonia (UPC), in Barcelona.
I study whales and dolphin sounds and the impact of
anthropogenic sounds in the marine environment. This
means the effects of human sounds on cetaceans.

MF: There was a problem here. There are a lot of
ships between la Gomera and Tenerife and Tenerife
and Gran Canaria. Could you tell us a little bit about
the problems that dolphins and whales have with the
ships.

MA: Yes, we started our study in 1992 after a strike between a sperm whale and a fast
ferry, which lead to the death of one of the passengers, and of course to the death of the
sperm whale. This was the starting point of our study. Between Gran Canaria and
Tenerife there is a daily average of 120 ships cruising the channel. From past studies, we
also know that there are more than 26 species of cetaceans, most of them are
permanent resident in the area. And this coincidence between shipping and cetaceans
constitutes a conservation problem because many collisions happen. Especially between
great whales and sperm whales and fast ferries, but also with ships like tankers or cargo
boats or any other kind of ships. We therefore needed to study the impact of these
collisions on these populations and we, in the end, found that shipping noise was
affecting the hearing system of these whales and could increase the collision rate in the
area, maybe leading, on the medium term, to the extinction of this population in the
area.

MF: Dolphins do not have these problems? Or they are different?

MA: Yes, they are different; it is a matter of size and of behaviour. The dolphins are
much faster swimmers and seem to have learned “to deal” with these fast ferries and
other ships. While the great whales and the sperm whales, because of their size and
diving behaviour, spend a long time under water (up to an hour) and need to recover
between two dives at the surface, they require to breath for 10 or 15 minutes before
they dive again. This specific behaviour makes them more vulnerable to shipping
encounters.

MF: The frequency response from the whales, I said before fishes —they are not fishes, is
still 32.000 Hertz. This is higher than the humans can hear. You speak about damage. Is
it damage from the high frequencies or damage in general?

MA: The frequency range a cetacean produces and receives depends on the species.
There are 80 species of cetaceans, which have adapted their feeding behaviour in
different habitats. In the specific case of the sperm whales, they produce/hear broadband
sounds ranging from a few Hz up to 30 kHz. But the main energy is likely to be around 3
kHz; therefore just above where most shipping noise and other human activity producing
noise is concentrated (below 1 kHz). The lesions we found in the hearing system of some
specimens we could analysed correspond to the same frequency range shipping noise is
introducing underwater. What we don’t know is the importance of these low frequency
components in the sperm whale signals and especially their importance in the
information process of the echo coming back from the sonar activity.

MF: There is in this channel between Tenerife and Gran Canaria an incredible sound
pollution, you could say. This would be a little bit the same like a human being is in New
York with the sound pollution they have there, no? Could you compare this?

MA: Yes, this could be a way to compare it; you could say it is even worse in terms of
intensity and frequency ranges, because we are talking about cetaceans whose daily



activities rely exclusively on acoustic information. Maybe a way to better understand it,
would be to compare this noise pollution with the smog you see above the great cities of
the world, a combination of natural fog with smoke from human pollution: you can live
with it but the long-term effect on your system can be disastrous.

But, if we really want to have a clear idea of the impact of noise on cetaceans we could
make an analogy with the most important sensory system, we, as terrestrial mammals,
rely on: the vision. If it gets negatively affected, our life would change dramatically to
the point that we would depend on other parties to live without putting ourselves at risk.
In the most simple scenario, let's imagine we are about to cross a busy street in a big
city and at this very moment a bright light blinds us for a few seconds: we would have no
way to detect a car and avoid an imminent collision... This only represents the least
negative consequence of how a disturbing stimulus, like noise pollution (or a bright
light...) can be detrimental in specific situations.

MF: Now you found a system, or you made tests with sounds to safe let’s say the whales
not coming to the ships. What were your first ideas, your first steps? Which sounds did
you use in the 90ties.

MA: In effect, after determining that the local sperm whale population was at risk in the
area because of shipping collisions, we conducted controlled exposure experiments aimed
at determining if any natural or artificial sound could warn the whales and keep them
away from the ferry routes.

MF: of course you had underwater speakers

MA: .... under water speakers, yes. We needed a very powerful system able to induce a
behavioural reaction of the whales after the sound playback in order to determine the
feasibility of using such a system aboard fast-ferries to prevent future collisions. And
what we observed is that the sperm whales were not reacting to low frequency sounds.
There was no reaction at all. Some of them were reacting to higher frequencies. We are
talking about reactions to 10 KHZ stimuli in specific situations when they were resting in
between two dives. But as soon as we were testing the same sound, which has produced
or likely induced a strong behavioural reaction, for a second time in a row, the whale was
not reacting.

MF: He learned the sound or....?

MA: well, I don’t know if the whales “learned” the sound or learned very quickly that this
specific sound was not going to interact with their foraging behaviour...

MF: So it was not dangerous!

MA: In a short term, it might not be, depending on the source level of the sound. In the
specific frame of those experiments, the sound level and exposure were carefully
controlled in order not to harm any whale. We need to keep in mind that these animals
live in social units. You can say that they spend their life in groups of around 10 to 15
animals. They remain together for all their life long, and this can last for 100 years.
Basically, all the social cohesion within a group depends on the sounds they produce and
receive from the environment. They diving behaviour is almost exclusively related to
foraging reasons since they need to ingest around a 1.000 kg of squids every day per
animal. This underwater process implies that they spend 80% of their time looking for
food and explains the use of sounds to navigate and optimise the feeding success. In
between two dives, they rest at the surface for 10 to 15 minutes and are usually silent,
but while there they remain in acoustic contact with the rest of the group to maintain the
group structure and “the physical contact”. This acoustic process is the only link between
them, because they are separated by several kilometres and can’t see each other. If at
this very moment you introduce an artificial sound, which characteristics are close to
their own signals, this may induce a panic reaction: are they about to loose this crucial
acoustic contact with their group? Once they find out that, although very disturbing, this
artificial source would not prevent them to extract the necessary information from the
received signals, they may chose to ignore it and concentrate on their group members
sounds. As a consequence of this study, we concluded that neither low frequency sounds,
which were not inducing any reaction probably because of the heavy acoustic load of the



region, nor the higher frequency sounds could be effective in preventing shipping
unfortunate encounters since the whales were clearly ignoring the stimuli or showed a
dramatic adaptation/tolerance to these new sounds.

MA: We also tried the use of active sonar. This consists in actively producing a sound and
look for the echo coming back from a target to detect it and sometimes identify it. In the
case of whales, the target strength, which is the capability of an object to reflect a
received sound, is very low, not like a piece of iron, because of the presence of muscles,
water and bones. An active sonar must therefore produce very intense high frequency
signals in order to have a chance to get a readable echo from the whale and detect it.
High frequencies however don’t propagate very far in the sea. Just a few hundreds ...

MF: So you mean it is better to have low frequencies? They are going ....

MA: Yes, but low frequency sounds, because of their wavelength, cannot easily detect
small objects. A system using high frequency signals on the other hand would need to
present specific characteristics (intensity and wavelength) in order to make sure to get a
readable echo from a target enough time in advance to, say, make a timely change of
heading and avoid a collision. If we talk about fast-ferries, which can go over 45 knots
the active system would need to be powerful enough to give time to the echo to get back
to the receiver before the ship reaches the target. The order of magnitude is around a
very few seconds, not enough time to react before an imminent encounter. Therefore any
active system, be a warning system or a sonar system would not work to resolve the
problem of shipping collision, in addition to introduce other noise pollution sources in the
area of concern since both systems would need to be installed aboard every single ship
cruising the area.

We therefore decided to investigate the potentials of a passive system.

The prototype we are developing consists of a series of passive buoy with acoustic
sensors, which permanently collect the sounds in the water. These sounds can be natural
(biological sounds like cetacean sounds) or anthropogenic (man-made noise). After
collecting them the system analyses the information and extracts in real-time the
position of the whales in the area. It is like putting an ear into the water and constantly
listening to sounds, which indicates not only the whales’ movements but also their
behaviour. This information is then sent back to the ships cruising in the area, which
have plenty of time to make timely course changes in case of necessity. The same
system is also able to detect silent whales through the use of background noise, which is
reflected on them. This technique is called Ambient Noise Imaging and consists of taking
advantage of the presence of ambient noise into the sea as an “illuminating” source and
look for the shadows created by the whales or the objects when this ambient noise
reaches them.

MF: Would that be for the future that the ship can see if there are fishes around the ship
and so it can ...

MA: The objective of this project is: a totally non intrusive and permanent system which
would work 24 hours a day giving the necessary information on the presence of
cetaceans in shipping areas to prevent unfortunate encounters. In addition this
represents a platform to collect an amazing amount of biological data on cetacean
behaviour and distribution.

MF: How many buoys will you have between Gran Canaria and Tenerife?

MA: There will be ten buoys.

MF: It is finished now, or it will be built now?

MA: We are finishing the prototype and this will be presented either at the end of this
year or at the beginning of next year (2004) and then the final product will be
implemented in the area if the government and the shipping industry decide to put it into
service...

MF: Yes, I understand.



So Michel, thank you for coming and I hope that you have a lot of success with the
whales and the dolphins and perhaps in the next years the ships will see the dolphins and
the dolphins will see the ships. Michel André thank you very much.

MA: Thank you, bye, bye

KAMMINGA-blok

MF: This question about language, the language of the whales. There was in Holland a
man, who was called Mr Kamminga. He was very famous with his ideas, because he
wanted to understand how is the communication, let’s say, between dolphins. Do you
have any idea if he could find that, because if we had some idea what is the signal from a
dolphin or from a whale to say S.0.S, S.0.S there is a ship coming that could be another
solution. Is there something in research in that field, in linguistic matter and how far are
we?

MA: yes, Dr. Cees Kamminga was a good friend, an extraordinary human being and an
outstanding scientist. Sadly, he passed away in November 2002. This represents a
tremendous loss for the scientific community as well as of course for his family and all his
friends. We worked together on sperm whale acoustic signals and we actually continue to
analyse our common data with some of the methods he developed. We found together
that cetaceans may use rhythmic series of sounds to communicate and to exchange
information. These series of clicks (those are the sounds sperm whales produce) are not
produced randomly, but under a rhythmic structure which can identify each individual, a
sort of acoustic signature.

MF: Like we have different voices, also they have different rhythms with clicks?

MA: Yes, we could say so. Every member of a social unit knows the identity of the other
whales through their rhythm and the combination of these individual rhythms allows the
exchange of information. This combination confers as well to the social unit a specific
rhythmic identity. Surprisingly, we had a chance to compare these rhythmic series of
sperm whale sounds with other sounds, which are not exactly produced in the same
context but by human drummers in Africa. We found that there is a similarity between
our data and the exchange of information between drummers in Senegal. You may know
there is neither oral nor writing tradition to transmit the tribe history

MF: There are no scores?

MA: No, they transmit all this information through drums. Each tribe has a drum master
in charge of “orchestrating” the drums. When a boy is born in those tribes, he constantly
listens to all these drums all day long and when he is 2 or 3 and wants also to produce
and play drums, one of the adults comes and helps him to find his own rhythm. While in
this process, the rest of the tribe learns that this new rhythm belongs to a new member
of the tribe. They therefore learn in real time the identity and the rhythmic identity of
each member of the tribe. We believe a similar process takes place with sperm whales.
This is what we have been doing with Cees Kamminga for the last 6 years now. As I said,
we continue this research and have also found those rhythmic structures, including
whistles, in 6 different cetacean species for we are convinced that the communication.
MF: So you mean like in Gomera, you mean information with whistles? Ah, okay..

MA: Yes, actually this is not new; the scientific community believes for a long time that
the cetacean whistles contain a great amount of information. The difference here is that
we are taking into account complete series of signals, enlarging the analysis window and
trying to look for common parameters between different species. So far, the rhythmic
approach looks promising...

Dr. Michel André

Laboratori d'Aplicacions Bioacustiques

Escola Politécnica Superior d'Enginyeria de Vilanova i la Geltru
Universitat Politécnica de Catalunya



Avda. Victor Balaguer s/n

08800 Vilanova i la Geltru, Barcelona, Espafia.
tel. (34) 93 896 72 27

fax. (34) 93 896 77 00
mailto:michel.andre@upc.es

Centre Tecnoldgic de Vilanova i la Geltru
Avda. Rambla Exposicid s/n

08800 Vilanova i la Geltru

Barcelona, Espaiia.

tel. (34) 93 896 72 00

fax. (34) 93 896 72 01

B


mailto:michel.andre@upc.es

