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Tracking the behaviour of large fish in the open 
ocean. Matt Hansen, Alicia Burns and Jens 
Krause describe 10 years of billfish research

Ten years ago, 2012, in Cancun 
Mexico, a collaborative effort 
involving members of three 
different research groups set out 
to address a number of basic 
questions regarding billfish 
biology. Our team consisted of 
researchers from three different 
research groups in animal 
behaviour (Jens Krause, Humboldt 
University Berlin, Germany), 
biomechanics (Paolo Domenici, 
Italian National Research 
Council) and fish physiology 
(John Steffensen, University of 
Copenhagen). Billfishes have long 
fascinated fishermen and members 
of the general public alike, and 
the fact that they could suddenly 
be observed at close quarters in 
the wild created an opportunity to 

address long-standing questions, 
such as “What do they use the bill 
for?”, “Are they really the fastest 
fishes in the oceans” and “What,  
if any, function does the sailfish 
sail serve?” 
 For the members of the 
Domenici and Steffensen labs 
it was normal to work offshore. 
However, for those of us more 
accustomed to shallow rivers 
and temperature-controlled 
labs working on guppies and 
sticklebacks, it was a major re-
adjustment to film large predators 
while snorkeling in the open ocean 
for long periods. Sea-sickness, 
bad weather, periods of extreme 
heat and cold, were just some of 
the daily challenges. But these 
were quickly forgotten when 

we were able to make the first 
high-speed recordings of billfish 
attacking fish schools in the wild. 
 Immediately one of our first 
questions was answered – sailfish, 
Istiophorus platypterus, use their 
bill during attacks on fish schools 
to slash and tap at fish (Domenici 
et al. 2014). This behaviour had 
the combined effect of helping 
catch prey for themselves, whilst 
also injuring prey to facilitate 
capture by their groupmates 
(Herbert-Read et al. 2016; 
Krause et al. 2017). Then, using a 
combination of accelerometers, 
high-resolution sonar and 
physiological measurements, 
we established that sailfish are 
unlikely to exceed swimming 
speeds of 40 km/hr (Marras et al. 
2015) – debunking the long-held 
myth that they are the fastest fish 
in ocean at 100 km/hr. However, 
much like goldfish and their 3 
second memory, this claim about 
being the fastest fish turned out 
to be one of those zombie-claims 
which repeatedly comes back to 
life after being debunked. To this 
day we are continually asked by 
journalists whether it is true that 
sailfish are the fastest fish in the 
sea. In addition to observing the 
use of the bill, we were also able 
to record high resolution video 
showing very clearly the sail of 
sailfish being deployed only 
immediately before the sailfish 
attacked a school, suggesting 
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it too plays a role in hunting and 
attack behaviour. Indeed, once the 
sail goes up the swinging motion 
of the head (and bill) is greatly 
reduced – a highly adaptive trait – 
because the sailfish often inserts 
its bill into the fish school where 
it goes unnoticed until it starts 
slashing at the fish (Svendsen 
et al. 2016). Finally, given that 
sailfish usually carry out a single 
horizontal slash to the right or left 
to capture fish, we investigated 
potential handedness and found 
that indeed some individuals 

showed strong preferences for one 
side and that this is correlated 
with capture success (Kurvers 
et al. 2017). These initial 3yrs of 
fieldwork were highly rewarding 
and were made possible by 
Rodrigo Fryscione Wyssman and 
his company (Solo Buceo) under 
whose captaincy and guidance 
we conducted these trips and we 
extend our gratitude to him.
 After 2015, sailfish sightings 
became less frequent around 
Cancun, but we fortunately found 
a new location off Magdalena 

Bay, Baja California Sur where 
similarly to the sailfish, striped 
marlin (Kajikia audax) were reliably 
found at the surface hunting 
fish schools. Here we started a 
collaboration with our Mexican 
colleagues at CICIMAR in La Paz 
to study the mechanisms used by 
marlin to herd and attack schools 
of Pacific sardines. This time, two 
additional teams from theoretical 
biology (Romanczuk and Krause 
S labs) joined the collaboration 
to model the billfish attacks and 
identify mechanisms underlying 

Sailfish (copyright Rodrigo Fryscione Wyssman)

Billfish bill morphology (copyright Breuker, Zaslansky, Müller, Hansen and Hildebrandt)
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the predator-prey interactions. 
We also received support from 
colleagues (Zaslansky, Müller and 
Hildebrandt labs) who have access 
to scanning facilities involving 
computed tomography and micro-
computed tomography to study 
various aspects of the structure of 
the bills. These multi-disciplinary 

efforts made it possible to 
integrate billfish behaviour and 
morphology which showed that 
striped marlin primarily dash 
through fish schools unlike sailfish 
which swim at the same speed as 
their prey and carefully insert their 
bill for aimed slashes (Hansen et 
al. 2020). The bills turn out to be 

covered in micro-teeth which in 
sailfish are regularly replaced and 
particularly long laterally whereas 
in marlin - which show less bill use 
in fish captures – they are mostly 
broken. Other insights concerned 
the existence of an oil gland at 
the base of the bill which was 
first discovered by John Videler et 
al. (2016) in swordfish, Xiphias 
gladius, and which we showed 
also to be present in sailfish, 
striped marlin and blue marlin, 
Makaira nigricans (Dhellemmes 
et al. 2020). Its function has been 
discussed in connection with 
reduced drag and antibacterial 
properties. We also found a 
completely new structure on the 
bill of sailfish – tiny pits filled with 
even tinier teeth - which we called 
“lacunae rostralis” (Häge et al. 
2021). The function of these pits 
is unknown, and so our detective 
work continues, but we speculate 
that they may contain sensory 
organs and relate to the unique 
way the sailfish can insert their bill 
into the prey school. Most recently, 
our behavioural work with striped 
marlin quantified for the first time 
how a group of pelagic predators 
divides a school of prey fish 
between themselves (Hansen et 
al. 2022) and we have also started 
to explore the nature of striped 
marlin’s relationship with other 
top predators, such as California 
sea lions (Zalophus californianus) 
(Hansen et al. 2023).
 Our main project for the future 
is focused on the group-hunting 
of the striped marlin and the way 
they collectively chase fish schools 
in the open ocean. The use of 
drones makes it possible to obtain 
the trajectories of the fish schools 
and the marlin that surround them, 
and we hope to make some novel 
contributions to the literature on 
group-hunting in this context. First 
efforts show that an intermediate 
group size of about 10 billfish at 
a fish school seems to provide 
the highest capture efficiency for 
these predators (Herbert-Read et 
al. 2016). Further, working with our 
new colleagues at CICIMAR La Paz, 
whose work covers everything 

Drone shot of striped marlin group pursuit (copyright Alicia Burns)
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As Neil Metcalfe writes, John 
Thorpe was one of our most 
distinguished fish biologists. 
He was also a strong supporter of 
the FSBI. He was Vice President 
from 1988-1992 when he stepped 
down to take on the editorship of 
the Journal of Fish Biology. Initially 
he took on this job temporarily 
as Alwyne Wheeler had decided 
he could not devote enough time 
to the journal after just one year. 
As editor John was very helpful 
to authors who were non-native 
English speakers, helping them 
to refine their manuscripts with 
detailed assistance. John was 
also President for just two years 
between 2005 and 2007. Again, 
he took the position to tide the 
Society over an unexpected gap.  
 This edition of the Newsletter 
has a very global feel with the 
report from Jens Krause and his 
colleagues about bill fish in the 

Pacific, and the call from Juliette 
Tariel-Adam for help with her 
project on tool use by fish. I have 
also been in touch with Ashley 
Ward (FSBI Medal winner 2011) 
who is currently in India on a 
mission to gather information for a 
planned book on fisheries. He sent 
this photo of the fish market in 
Mumbai taken early in the morning 

before first light. Ashley reports 
that not only was it very smelly but 
also noisy. Most fish markets are 
noisy and all have a smell which 
many find unpleasant but it goes 
with the territory I guess! Note the 
baskets which would be plastic in 
the UK and elsewhere in Europe. 
Ashley also reports that “The thing 
about the fish market that really 
surprised me was the number 
of sharks for sale – all small, 
around 30-40cm, and including 
bonnet heads... Also there was 
a decent sized mobula on the 
quayside, as well as the usual 
sailfish, swordfish etc”. This is an 
issue that Nick Dulvy has been 
involved in for much of his career 
as reported in the section on the 
Society’s medal winners.

Paul J B Hart
Leicester, February 2023
Next deadline: 1st May 2023

Editorial

from plankton to ocean currents, 
has already provided invaluable 
context and local knowledge to 
this fascinating system.  
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