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Why do zooplanktons migrate?

.we think we know the answer
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IN all regions,

especially in the d .
tropics, it has been observed
for about a century that zoo-
planktons exhibit diurnal
vertical migration, where
they descend down the water
column during the day and
ascend during the night.
This trip is done by large
numbers of zooplanktons
commonly called the deep
scattering layer since it is
capable of scattering the
sonar waves used for echolo-
cation and were often mis-
taken for submarines in the
Earli,' part of the Second
World War. They travel
approximately 100 to 400
metres, which is analogous
to a person w; 25 miles
to work and 25 s back
home. But W"h? are the

migration patterna of

%‘gl tﬁts is hammﬁe thnt;

play an important part of

aquatic food webs, as they
are food for organisms as
higher trophic levels on the
food webs. It is these larger
organisms like fish that we
depend on for food.
Therefore, by understanding
the mechanism that drives
this migration we can deter-
mine the conditions they
thrive in and how to pre-
serve and protect it from
environmental problems like
global warming. This diur-
nal migration has been
attempted to be explained by
four main hypotheses each
with their strengths and
weaknesses.

The first hypothesis pro-
poses that the purpose of the
migration was to escape pre-
dation by visual diurnal
predators, for example, fish-
es, birds and cephalopods.
However, there are four
main problems with this
hypothesis. The first is that
at the depth they migrate to,

is still nt Ilght
for them to be detected easi-
ly prnﬂatnrs. This is espe-

cially so in the tropics where
light can easily reach depths
of 500 metres. The second
problem is that most of the
zooplanktons have biolumi-
nescent organs so even if
they do reach complete dark-
ness, they can easily be
detected by predators. Also,
the predators can adapt and
migrate down the water col-
umn following their food
source, especially since this
diurnal migration has been
taking place for more than a
century. Finally, these large
masses of zooplanktons
make them an easy target
for predators.

The second hypothesis is
called the "light- damage
avoidance hypothesis"”. Its
name suggests that the zoo-
planlr.tﬂns migrate to aveid
tl‘aviulﬂt ra:fs

Iuwest l:la in th& zﬂu-

ward migra-
.,
However, this one also has

problems, since some zoo-
planktons have pigments, in
this case, carotenoids that
protect it from ultraviolet
radiation. However, this
same pigment gives them an
orange or vellow colour
which makes them easy to
be spotted by predators.

The third hypothesis sug-
gests that the Ekman spiral,
which regards the ocean as
comprising of different lay-
ers of water. Where the top
layer moves at a 450 angle to
the right of the direction of
the wind, and each layer
below it moving at 450 to the
right of the layer directly on
top of it, until there comes a
depth where the action of
the wind cancels. Therefore,
when the zooplanktons swim
down, they can go to another

water by sto at
the desired layer the
current carry them to anoth-

er water column, where the
phytoplankton, which is
ngir od source is plenti-

The fourth and final

hypothesis comprises of two
parts. The first suggests that
the phytoplankton must be
allowed to reproduce and
recover by the zooplanktons
by ceasing their grazing on
them for a period of time.
The second part suggests
that the zooplanktons obtain
an energetic advantage by
spending time in the deep
cold waters as it slows down
their metabolism. But, a
problem occurs in the sec-
ond part of this hypothesis
since the energy expended
in going down to cold water
is more than what is saved
when in cold waters.
Therefore the diurnal ver-
tical migration in zooplank-
tons can be explained using
four hypotheses, each having
their own strengths and

weaknesses. However, science
alm for getting only one
hesis to in any
enomenon, Fin m :Eg
hypotheses may contribute to
the diunml vertical migra-

tion of zooplanktons.



