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CAN BASKING SHARKS HELP UNRAVEL
THE HABITATS OF THE WHALE SHARK?

Basking sharks
(Cetorhinus maximus) are
the second largest of all
sharks and like the whale
shark (Rhincodon typus)
are plankton feeders. Bask-
ing sharks, however, occur
in colder, temperate waters
and for many years were
thought to be rather seden-
tary animals that hibernated
during the cold, plankton-
poor winters.

Like whale sharks, bask-
ing sharks appear season-
ally for only brief periods of
time, however, they are
found around areas where
there are substantially more
resources in terms of re-
search and monitoring fa-

cilities and consequently
over the last 20 years a
significant amount of infor-
mation into the habits of
these animals has been
gathered. This research
has shown that these tem-
perate water sharks may
indeed provide a number of
clues as to possible behav-
iour patterns in their warm
water relatives, the whale
shark.

Whale sharks have been
recorded feeding passively
by swimming through
plankton-rich waters with
their mouths open, a habit
termed ‘ram feeding’; how-
ever, despite its size the
whale shark’s mouth is

Basking sharks were previously thought to hibernated
during winter when plankton abundance was very low.
This theory was based on data on several sharks
captured from deep water at this time of year which had
shed the gill-rakers that enable them to feed on

plankton.
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actually quite small when
compared to that of the
basking shark which, when
opened, presents a consid-
erable orifice. As such, the
basking shark seems better
adapted to feeding in wa-
ters of low plankton densi-
ties. The whale shark on
the other hand, has also
developed a suction feed-
ing strategy whereby it
gulps in water containing
dense amounts of prey
organisms. This enables it
to exploit very patchy local-
ised pockets of high con-
centrations of prey organ-
isms, such as krill, other
small crustacea and small
schooling fishes. This abil-
ity even allows them to feed
on spawn from fish as in
the snapper spawning
event off Belize and the
Red Crab spawning off
Christmas Island.

Research on the basking
shark has shown that these
sharks use natural phe-
nomena to assist them in
their quest for sufficient
food. Dr David Sims work-
ing with the University of
Aberdeen and the Marine
Biological Association Ply-
mouth, has been able to
show that basking sharks
forage selectively along the
boundaries of water
masses of different tem-
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Did you know...?
Prehistoric Whale

shark teeth have been
discovered from a ge-
nus known as Palaeo-
rhincodon dating to the
lower to middle Eocene.

The teeth of the extinct
genus are small, up to 3
mm in height, with a
central main cusp with
a smaller cusp at the
base on each side.

Three species of pre-
historic whale shark
have been identified
from the genus: Palaeo-
rhincodon daouii, P.
dartevellei and P. wardi
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peratures. These fronts promote areas
of high secondary plankton productiv-
ity giving rise to significantly higher
concentrations of plankton than in the
surrounding waters. Dr Sims and his
team have shown that basking sharks
selectively forage along these fronts,
moving from one hot-spot to another
and also moved with productive plank-
ton patches as tidal currents moved
the patch across the study area.

These thermal fronts were also distin-
guished by other indications of high
productivity, such as large schools of
fishes feeding at the surface, some-
times with the sharks and also the
presence of foraging birds in the same
areas. To date there has been no pub-
lished reports of whale sharks exhibit-
ing similar habits, however, our own
studies around Seychelles have
shown that there have often been
schooling fish in the area and often
whale sharks are found with, or under,
such schools. Similarly, flocks of birds,
particularly Noddy and Sooty Terns,
have frequently been seen in areas
where whale sharks are found. As
such, it may well be that prey concen-

tration by a water mass boundary is pre-
sent and affecting the feeding habits of
whale sharks in tropical waters as it does
for basking sharks in temperate waters.

More recent studies by Dr Sims and his
that
rather than hibernate when the plankton
levels decrease in the habitats around
the UK waters, the sharks in fact migrate
to more productive waters. The recent
studies have shown that the sharks can
effectively forage in waters of lower
was
thought feasible. Satellite tagging of
basking sharks has shown that they
move to the edge of the continental
shelf, where they forage along the shelf-
edge fronts, which also exhibited in-

co-workers have also revealed

plankton  concentrations than

Like the basking shark,
sharks are also filter feeders.
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whale

creased plankton productivity.

Studies on whale sharks off Ninglaoo
had shown that they make repeated
dives from the surface waters to sea
bed at depths of 50 to 80 metres and
similar behaviour was shown by the
data from the satellite tagged basking
sharks. It has been suggested that
these large vertical migrations through
the water column allow the sharks a
better chance to pick up chemical
scent trails of their prey organisms.
The deeper dives recorded by both
species (to greater than 1000 metres)
may also be an indicator that these
animals are able to exploit the deep
water zoo-plankton communities that
their large mammalian competitors the
baleen whales cannot reach (diving
depths reported for these mammals
ranged from only 170 to 470 metres).

As such it seems that although they
are separated by thousands of miles
and are found in very different oceans,
these two large plankton feeding
sharks may indeed share many attrib-
utes and researchers in both species
are becoming very interested in ad-
vances made by their colleagues!

SATELLITE TRACKING SHARKS: WHAT IT DOES AND
HOW IT DOES IT. (Part 1)

Regular readers of Sagren and
followers of wildlife tracking efforts
will be familiar with the term ‘Satellite
Tracking’ which is thought to be the
most advanced means of following
animal movements remotely over
long distances. However, it may not
be the Holy Grail of tracking that
some think and it seems that few
people really know what it involves,
how it works or what information it
provides. As such this is a basic
guide to the science and wizardry of
satellite tracking.

Basic Principles

There are three basic components
to the system: the transmitter, known
as a “Platform Terminal Transmitter”
or PTT; a receiver on-board a satel-
lite to receive and relay the signal;
and the receiver on earth to acquire
and process the transmitted data.

The animal to be studied is fitted

with a PTT that transmits a low output
Ultra High Frequency radio wave signal.
All PTTs transmit on the same fre-
guency and so transmissions are very
short (less than 400 micro seconds) but
are repeated at regular intervals of be-
tween 40 to 60 seconds. The data trans-
mitted is essentially an identity code for
the tag concerned plus whatever data
the tag is configured to transmit from its
on-board sensors.

The signals are picked up by “Argos”
receivers on orbiting satellites of the
NOAA weather programme. This is a
joint venture with the Centre Nationale
pour I'Exploration Spatial based in Tou-
louse, France.

These satellites are able to monitor
over 200 PTTs at any one time. They
record when they receive each PTT
transmission, this information is then
relayed to a receiving station on earth
along with the original transmission.

A satellite can only pick up a transmis-

sion if it is ‘visible’ to the PTT concerned.

Near the poles there may be as many as
28 satellite passes a day, however there
are currently only four Satellites that

track over the Indian Ocean, (NOAA 11,

12, 13 & 15), with a total of eleven
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Schematic of basic satellite transmis-
sion and relay system

(Continue on page 3)
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passes lasting between 5 to 20 minutes.
As such your PTT has to be transmitting
when one of these satellites is overhead
for a signal to be received, relayed and
processed.

If a satellite picks up several transmis-
sions from the same tag, even if only a
few seconds apart, the differences in
orbit location will allow the position of
the tag to be calculated on the surface
of the earth.
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NOAA 12 Satellite pass prediction
over Seychelles for Aug 17 2003,
image created by “J-PASS” courtesy
NOAA.

However, even if a PTT was transmit-
ting continuously for 24 hours in the
Seychelles region, the Argos system
would only receive data on the eleven
passes when the satellites are visible
and so a continuous 24 hour track of a
tag is simply not possible. Add to this
the fact that radio waves do not travel
well through water and that our particu-
lar subject animal is a large shark that
spends a lot of time under water and
you soon find that the likelihood of a
transmission being received begins to
diminish!

Having said that, the system capabili-
ties are still pretty astounding. The sat-
ellites re-transmit the received transmis-
sion to the earth receiving stations that
then process the data from the PTT
transmissions. Based on the time and
position of the satellites the system is
able to generate a prediction of the po-
sition of the PTT on the earth’s surface
along with an indication of the accuracy
of the prediction. Essentially, the more

successive transmissions recorded the
higher the degree of accuracy of the
prediction. Once processed the infor-
mation is then sent to the owner of the
PTT by one of various means that are
chosen by the owner, in the case of
the MCSS tags this is done by a daily
e-mail message containing all trans-
mission from MCSS registered PTTs.

This is the essence of using satellites
for tracking. If you have an animal that
spends long periods of time on the
surface then you can build up impres-
sive tracks of their movements from
satellite derived data. If, however, you
study animal spends long periods of
time below the surface of the sea as in
our case, then the location data can
become erratic.

How to Increase Transmissions

The key with marine animals is how
to increase the number of transmis-
sions your PTT can make and this is
done in a number of ways. First of all
there is the consideration of power:
allowing your tag to transmit while it is
submerged is a waste of battery power
and as such limits the life of your PTT
once deployed on the animal. Tag
manufacturers thus include sensors in
their tag designs so that the PTT will
not be powered up until it is actually on
the surface.

The next strategy is how to increase
the amount of time your tag is on the
surface. With marine mammals like
whales and seals, the fact that they
are air breathers obviously assist this
aspect as the animal has a biological
need to surface regularly to breath.
Sharks, however, have gills and have
no such requirement. Whale sharks
do spend very large amounts of the
time close to the surface and so the
method of choice by several research
groups is to configure the tag into a
buoyant module that is attached to the
shark by a long tether. That way when-
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ever the shark is close to the surface,
the tag will float to the surface and thus
be able to transmit. In our studies we
have used a 10 metre tether which will
allow the tag to reach the surface when
the shark is less than 7 metres deep
and swimming at their normal swimming
speed (around 1.2km/hr).

Tag Design

The tags themselves have undergone
some significant changes in design and
construction since the beginning of ma-
rine animal monitoring. At first almost all
tags were custom built by individual
research organisations using PTTs and
sensor components from various
sources. This meant that there was a lot
of variety and experimentation and also
a lot of ‘empirical testing’... suck it and
see! However, the need for reliability
and efficiency prompted the specialist
tag manufacturing companies to de-
velop products that would suit a variety
of applications.

Marine study tags are now mainly
‘potted’ in a synthetic resin that protects
them from pressure to depths of up to
1500 metres. These extreme depths
also pose a problem for buoyant de-
signs as most synthetic foams do not
recover well from exposure to such
pressures and as such the tag loses its
buoyancy. Consequently most of the
floating designs use synthetic foam
which is pressure resistant.

There are currently two common forms
of marine tag configuration, the towed
buoyant module as previously described
and the fin-mount which is a non buoy-
ant module that is attached directly to
the dorsal fin of the shark and so will
break the surface when the shark is
right at the surface. This latter type re-
quires being able to restrain the shark
sufficiently long enough to attach the
tag securely which is difficult with a 6
metre free swimming shark!

For the last three years we have de-
ployed SPOT2 tags manufactured by
Wildlife Computers of Seattle, USA. The
SPOT2 PTT radiates 0.5W of output
and when powered by a single C-cell
lithium battery it can make between 80-
120,000 transmissions. The battery life
is conserved by the conductivity sensor
that permits transmissions only when
the tag is ‘dry’ at the surface. The tags
could also be configured to limit the total

(Continued on page 4)




Resin ‘potted’ SPOT2 satellite
transmitter and syntactic foam
body

INDIAN WHALE SHARK INITIATIVE GATHERS MOMENTUM

Diu, Gujarat, 22 September, 2004 :
The sleepy town of Diu awoke to the
spectacle of a life-sized model of the
whale shark, welcoming hundreds of
school children to a day of fun near
the ancient fort, which culminated in
the Diu Municipal Council adopting
Vhali, the whale shark as the city mas-
cot.

The city of Porbandar pioneered this
gesture on 23 May when thousands of
people took a public pledge to protect
the whale shark and the president of
the city municipal council, Mrs. Jee-
viben Shiyal adopted the whale shark
as the mascot for this year. Earlier, in
another first, the popular religious
leader Morari Bapu was appointed an
ambassador for the whale shark and
agreed to include it in his discourses
on the Ramayana, drawing immense
public response. This is the first time a
religious leader has supported the
cause of conservation.

This day out with the whale shark
was organized by the Wildlife Trust of
India (WTI) in association with the
Centre for Environmental Education
(CEE). The campaign to spread
awareness about the world's largest
fish is being spearheaded by the Wild-
life Trust of India (WTI) and its part-
ner, the International Fund for Animal
Welfare (IFAW) and is being sup-

ported by two major corporate houses
with units in the state, Gujarat Heavy
Chemicals Limited and Tata Chemicals
Limited.

The 40 ft life-sized inflatable model of
the world's largest fish is designed to be
the backdrop for a series of street plays
on the whale shark, which are a part of
the campaign to give the people of Guja-
rat a feeling of pride for this fish. “The
inflatable model of the whale shark,
christened Vhali, is an instant draw,” said
Dhiresh Joshi, the Campaigns Manager
for the Whale Shark Campaign. “Both

Some popular games, such as darts,
snakes and ladders and jigsaw puzzles
had been imaginatively redesigned to
incorporate the theme on whale shark
conservation. The children were shown a
short film on the whale shark and as part
of the campaign, drawings on the whale
shark from a competition in different

young and old are fascinated by its
sheer size and many people find it
hard to believe that a fish of these
dimensions really exists in the waters
off their own shores”, added Joshi.

The children expressed their feelings
on a canvas which made up the so-
nata painting. “A sonata painting is a
work of art by the combined effort of
individuals; this time it was on the
whale shark theme and it was on a 5ft
x6ft cloth. While the boys enjoyed the
dart game, the sonata painting was
dominated by girls”, informed Joshi.

Dr Kamaliya, the president of the Diu
Municipal Council then signed the cer-
tificate adopting the whale shark as
the mascot of Diu . Commandant A.N.
Chaudhari of the Coast Guard led the
1000 students and the officials present
in a pledge to protect the whale shark
and welcome the fish as a loved guest
to the shores of Gujarat .

Volunteers from the CEE coordinated
with the participating schools and
managed the games. WTI aims to
reach out to people in Gujarat through
more such events and hit the bull's
eye of “ Save the Whale Shark” as in
the dart game through the active par-
ticipation of people and the support of
policy and decision makers.

Article by Wildlife Trust India



