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How Important is Vision for Tuna and Billfish?

1. Big Eyes 2. Sensitivity to Dim Light
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suggest that vision is an important sense far these fish. L e ' »
As in other bany fish the billfish eve grows throughout life
(left), thus the ability to capture light and wisual acuity is
likely to increase throughout the lifetime of the animal.
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. In absolute size billish eyes are among the largest in the - e
“‘}'.’f . & animal kingdam. From the carrelation of eye diameter and
"TRAAT body length (left) we predict that the largest swordfish The large photoreceptors (see above) and the large
& e recorded (450cm) had an eve diameter of ca. 19cm. aperture of the billfish eye result in a high optical
- *’ vV AR sensitivity. This allows the billfish to use its vision when
s lengtn (k- the light is dim at depth.
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Can They See Colour?

4. Why Judging by Our Own
Eyes Doesn’t Work with Fish

Does a yellow lure look yellow to a fish too? Not
necessarily! Human eyes are good at distinguishing
yellows and reds from greens. This is an adaptation

3. Can They or Can’t They See Colour?

YWe find that there is a3 difference bhetween S_F:IECiES of both tuna C“':l'{ g HT'IEIQE t':' Eﬂhﬂrge from our pﬂst where we needed to find ripE fruit in a
and billfish with respect to colour vision. YWWe test for colour * | swiped martin green forest - a very different task to that undertaken by
vision by searching for different colour receptars in the eye. If ' billfish and tuna in their blue world. We therefore need
there is only one receptor the animal can only distinguish light z to look at the fishes’ world with fish eyes and all their
fram darkness. f we find a combination of receptors reacting : : ‘ unique capabilities, which is what we are aiming to do
to different colours we can assume that the animal has same | | I || | || in this study.
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The striped marlin has three receptors which are .-
sensitive to different wavelengths {see right) - the hasis . I |
for a trichromatic colour system. In the swordfish and bigeye tuna

higeye tuna we have only found one receptor,
suggesting that they are probably colour-blind.
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5. A Split World 6. Screening for Colour Vision
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We have shown from our anatormical

worl that the marlin has optimised its
eve to the environment around it. The
part of the eye which looks up into
the bright and colourful world
above the fish is capable of
distinquishing colours. The part of
the eye which looks down into the

dark blue colour can only see this
hlue and no other colour. 2 Fizh lenses show a carrection for different colours (chromatic aberration) if
the fish can see colours. The awardfizh lens shown abowve does not hawve this
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vision! len= tracing technique as a sereening test to identify which fish are likely to
have colour vision (scale bar 1ocmi.
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