How do fishes react to total solar eclipses?
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People who are interested in the time sense ofalsiate naturally curious about the
reactions of animals to total eclipses of the $uor.the few minutes of totality, when
the whole sun disk is obscured by the passing magt,levels at the surface of the
earth are as low as they would be during twiligfthis happens in the middle of the
day, a diurnal animal that is out and about wilcbeafronted with contradictory
information: the sudden dimming of the light willggest dusk and tell the animals
that it is time to go to bed, but the animal’s intd time sense will insist that this is
the wrong time of day for sleep. Watching the reecof diurnal animals during a
solar eclipse can tell us whether the move to epahg site is triggered more by
ambient light levels or by an internal clock.

Published reports indicate that during an eclips@nmals either keep on going
about their normal business (for example, zebiraiss | baboons, ground squirrels,
dairy cattle) or appear to be nervous (for examgiénpanzees, horses, hippds).
They do not seem to prepare for sleep in any wag/tWgrefore conclude that internal
clocks seem to be strongly relied upon. Birds, haxeoften behave oddly, crowding
together and becoming quiet. Some birds have bsmmflying to their roost, a pre-
sleep behaviouf. One observer in Africa reported that waders agrodms showed no
reaction to a total solar eclipse, but that egtpeckers, ibis, trumpeter hornbills
and geese set off for their roosts. Meanwhile, umoetl owls and frogs started calling,
as if night was starting). Reptiles and insects can also adopt night tinhedeur
during totality. During a 1991 total eclipse in M&x, orb weaving spiders were
witnessed taking down their webs, as they do enmgtyt, and zebra-tailed lizards
also seemed to turn in for the “nigHt”.

This diversity of reactions does not help us sétidequestion of whether pre-sleep
behaviour is triggered more by light cues or bginal clocks. If all animals
remained impassive or just got nervous, as if #rew something was wrong, we
could say “Aha! Internal clocks have the upper ha@uh the other hand if all
animals went to roost, we'd say “Aha! They relylgt cues only”. As it is, it seems
that both factors are involved to a certain degree.

Now what about fishes?

| have found only two scientific papers on the hatar of fishes during solar
eclipses. In the first o three freshwater species of air breathers (tchiau
Amphipnous cuchia, the climbing perclii\nabas testudineus, and the banded gourami
Colisa fasciata) were observed in captivity during a 1980 soldipse in India. All
three species almost stopped gulping air, becanggish, and settled to the bottom.
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A. cuchia andA. testudineus also changed colour and turned blackish. All ihis
typical night time behaviour. In the second stfidyarious reef fishes were observed
in the wild during a 1998 total solar eclipse aitRilsland, in the Galapagos. As the
eclipse progressed, the fish descended from therwatumn and retreated to
crevices within the reef, where they remained hidice the duration of totality. This
is typical twilight and night time behaviour. Thelf did not appear to go to sleep
however, for they resumed their normal activitieghim three minutes of the end of
totality. The only diurnal species that did noh#xt night time behaviour during
totality was the surgeonfidPrionurus laticlavius, which stopped grazing and formed
schools that swam erratically with apparent alakitogether, the latest case
notwithstanding, these observations suggest thiat ilntensity is fairly important in
eliciting twilight and night time behaviour.

It is possible to study the response of fish toidday dimming of the lights in the
laboratory. But first we need to identify a behawithat is typical of dusk or night
time, and easy to measure. One such behavioy-retiieving in cichlids. Many
species of cichlids keep watch over their brootted-swimming fry. When night
approaches the parents excavate a pit in the godteeir aquarium and then they
seek their fry, catch two or three at a time inrtheouth, return to the pit, and
unceremoniously spit the fry into the pit. They Beking this until all the fry are
retrieved. Thus when night finally arrives the &mg gathered in one place so that the
parents can easily guard them. Usually parentsrstisireving just before nightfall,

and if they are not done by the time all lightsafiothey continue retrieving in
complete darkness. (How they manage to find thaing and return to the pit in the
dark is an interesting question, as yet unanswéreduld be addressed with the help
of infra-red lighting and infra-red goggles to oh&ethe retrieving fish).

In one study of this behaviour, | installed paréntmvict cichlids in tanks under a
regime of 12 h of lights-on and 12 h of lights-affhen | dimmed the lights 15
minutes before the normal time of lights-off, mghdids busily retrieved their fry.
But when | dimmed the lights in the middle of theydor in the middle of the
afternoon, they did not retrieve. It looked asiit internal clock told them that a
midday dimming could not be twilight. However, thavere limits: when |
completely turned off the lights in the middle thegy, then the parents started to
retrieve their fry. Fry-retrieving seems to betlyanfluenced by Iight levels, and
partly by an internal clock that tells the fish waiheshould be done.

And with this we have reached the same conclussomith the observations of other
animals during eclipses. It is not black and wHitd, it's the best we can do for now.
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