Shelter selection in juvenile Atlantic salmon. or why do
salmon scek shelter in winter?
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The tink was inside o hal but the photoperiod was kept at simulated ambient: the water
tempuratures during the experiment {Febriary and Mareh [993) averged 4901 2 1110,
while the surfuce water velocity was approximately 00y L

Each section of the stream was bire eacept For nine fuges (ene ol cach possible
combingtion o theee light treatmenrs and three velovity treatmants). The cluges were
iencal en shupe teach being a 20-cm long tube of perspes with a3 % d-in wrosges ction).
Their walls were either transpirent or mude white o1 bluck with PVC nipe (the heht
treatments), All had one open end. while the other end tihe upstream end’ was either
completely seuted by fransparent peespes (the " no curren! ” ireatment Or no wilter z,o;‘
through the refuge) or by light mesh, with the refluge ned gither pard o fuil
cartent 0036 ms Y or perpendicular to 1 hall current 0003 m s ™ '3 the siream How
The witer currents were measured by revording the time taken fur a Jdrop ut ink 1o be
carried through the reluge. )

The reluges were o soall 1o accommodite a lightreter but there wis an obvious
diiference in light intensity Belween the three treatments {the white PYC tape allowing
some light to penetrate, while the black wis complete vpague). The reluges were lixed
Lennapart and ancsandeimized sequeiice onle L bise plite Their apen vitenges soukd
B clowad simulluncously by pulling up a fap, so wappis2 woy fish inaide and allow:ng
recurding of shelter selectwn.

The fish used were underyearling bitchery-reared cavenile Atlantic salmon (the
offspring ol a pair of sea-run adulls from the River Almond. in Perthshire, Scotland).
The fish were <63 mm fork length and therefure not likely to smolt {migrate to sea) in the
coming spring {Thorpe, 19771, Prior 1w testing they were kept in an cutdoor bolding
tank. to which they were returned once tested, ufler having been given an identification
mark {a small injection of alcian blue on the wil) to present re-use, )

The experimental protocol consisted of placing 4 singiv Bish in esch secuon of the
streum and allowing it at least 24 b to acclimate. A single revord of shelter selegtion was
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Fiii 2. Frequeney of use of three refuge by pes under three flow vondinons.

then made by closing the refuge entrances, Lifting the refuges rom the siream section und
recording which was occupied. All fish were then moved nta a new section und the
procedure repeated (with a further 24 h before the vnext recording of shelter sclection).
The observations were made between [ 100 and 1300 hours. This was repeated wntil cach
of the six fish had been 1wsted in each of the $1X slream sections; these fish were then
replaced by new ones. Therefore, each fish waus tested 4 maximum of six times, each time
2 diierent section with u Jiferent randomized arrangement of the nine sheliers so that
preterenves woukd not be biased by spatiul location. In two out of live cases the fish were
not tested aix Uings. since they seented to avaid using the shelters after they had been tried
wofew times.

RESULTS

In totul. 139 observations were obtained trom 28 fish. On 43 occasions the fish
was not inside uny of the refuges: these cases were omitted from the analyses. A
77 st showed clearly a non-random distribution of fish between the refuge types
(x*=171-98, d.[. =8, P<0-0001). The fish were never observed in transparent
refupes, und they used black refuges more thun twice as often as white {Fig. 21,
There wits ulso a cleur preference lor using refuges with a water cerrent through
them. und on aver T0% of occasions the fish used the refuge with the fuli current.
Hawever there was no apparent discrimination between the refuges with half
and no current (Fig. 2). The results are similar if only the first observation of
each fish is used, Le. there is a non-random distribution of fish between the
refuge rypes (y°=39-504, d.f =32. £<0-001) and there was a clear avoidance of
transparent refuges or those with no current through them (Table ).

Even though the fish did seem to avoid the refuges in generai after they had
been trapped inside them a few times, they did not seem to avoid any specific
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