Fish logic surprises researchers

by Stanford University and World

A male fish can size up poA-tenA-tial riA-vals, rankA-ing them from strongest to weakA-est, just by
watchA-ing how they perA-form in fights with othA-er maA-les, acA-cordA-ing to a new stuA-dy.The
reA-searchA-ers say their finding proA-vides the first diA-rect evA-iA-dence that fish, like peoA-ple, can use
logA-ic to learn their place in a peckA-ing orA-der. The stuA-dy, pubA-lished in the Jan. 25 ediA-tion of the
reA-search jourA-nal NaA-ture, inA-volved ciA-chA-lids (SIK-lids), small terA-riA-toA-rial fish from
AfA-riA-ca

A dominant male A. burA-toni cichlid. (Credit: Logan Grosenick)a€ceMale ciA-chA-lids are
conA-stantA-ly tryA-ing to asA-cend soA-cially by beatA-ing each othA-er up,&€* said study co-author
RusA-sell D. FerA-nald of StanA-ford UniA-verA-siA-ty in StanA-ford, CaA-lif. &€cdt would be realA-ly
valA-uA-aA-ble for them to know in adA-vance who to pick a fight with.&€sThe sciA-enA-tists aimed to find
out whethA-er terA-riA-toA-rial fish use a basic type of reaA-sonA-ing, tranA-siA-tive inA-ferA-ence, in
which known reA-laA-tionA-ships are used to fiA-gA-ure out unA-faA-milA-iar ones. 8€0dta3€™s
someA-thing that kids genA-erA-alA-ly figA-ure out by age four or five: Mary is taller than Fred, Fred is
taller than Pete, thereA-fore Mary is taller than Pete. [t38€™s been demA-onA-stratA-ed in priA-maA-tes, rats
and some bird speA-cies, but how and why it evolved in anA-iA-mals is a matA-ter of deA-bate.4€s The
researchers used a popA-uA-lar labA-oA-raA-toA-ry fish called AsA-taA-totiA-lapia burA-toni. The maA-les,
exA-tremeA-ly terA-riA-toA-ria, regA-uA-larA-ly enA-ter agA-gresA-sive jousts whose outA-come
deA-terA-mines acA-cess to food and mates. Males that reA-peatA-edA-ly lose, can&€™t hold
terA-riA-toA-ries and thus drop in staA-tus, the auA-thors wrote.When they fight, it3€™s easy to spot the
winA-ner. MaA-ture maA-les have a menA-acA-ing black stripe, or eyeA-bar, on their face. AfA-ter a bout,
the winA-ner reA-tains his showy apA-pearA-ance, but the losA-er3€™s eyeA-bar temA-poA-rarA-iA-ly
fades away as he tries to flee.The reA-searchA-ers staged a seA-ries of one-on-one comA-bats beA-tween
maA-les of equal size. Fish that lost their eyeA-bar were deA-clared the losA-er, sepA-aA-ratA-ed from their
opA-poA-nent and put back in their origA-iA-nal tank. WithA-in minA-utes, the losA-era€™s eyeA-bar
reA-turned, and he looked like all the othA-er domA-iA-nant maA-les again. The fights were staged in a tank
diA-vidA-ed inA-to comA-partA-ments. A cuA-biA-cle in the cenA-ter conA-tained lone male
a€odoyA-stander.5€+ Around him were five smaller comA-partA-ments, each with one mae riA-val
idenA-tiA-fied as A, B, C, D and E. ReA-searchA-ers made sure that the byA-standA-er had nevA-er met any
of these poA-tenA-tial riA-vals.The byA-standA-er was alA-lowed to watch a seA-ries of fights beA-tween
riA-val pairs. A vs. B, B vs. C, C vs. D, and D vs. E. ReA-searchA-ers maA-nipA-uA-latA-ed the fights so
that A would domA-iA-nate B, B would domA-iA-nate C, and so on. TakA-en toA-gethA-er, the fights
imA-ply adomA-iA-nance hiA-erA-arA-chy with A on top, fol A-lowed by B, C, D and E in that orA-der. Did
the byA-standA-er grasp this peckA-ing orA-der? And could he use that knowlA-edge to make logA-ical
deA-ciA-sions about the same fish paired in new reA-laA-tionA-ships?To find out, eight dif A-ferA-ent
byA-standA-ers were tested in the faA-milA-iar square tank and in a new setA-ting: a recA-tanA-guA-lar
aquarA-iA-um with three adA-jaA-cent comA-partA-ments. In each test, a byA-standA-er was placed in the
midA-dle comA-partA-ment beA-tween two sets of riA-vals that he had nevA-er seen toA-gethA-era€’ A and
E on the one hand, and B and D on the othA-er. All riA-vals had reA-covA-ered from earA-liA-er losses, so
their physA-iA-cal apA-pearA-ance was simA-iA-lar. UsA-ing a vidA-eA-o camA-era, reA-searchA-ers
recorded which riA-val the byA-standA-er apA-proached first, and the overA-all time he spent next to each of
them. PreA-viA-ous tests had shown that byA-standA-ers preA-fer to spend more time near the riA-val they
perA-ceive as weaker, the auA-thors exA-plained.The reA-sults were draA-matA-ic, acA-cordA-ing to the
reA-searchA-ers: virA-tuA-alA-ly all byA-standA-ers swam to the weaker riA-val first and stayed near him
for sigA-nifA-iA-cantly longA-er. In the A-E tests, byA-standA-ers preA-ferred E, the wimpA-iA-est fish. In



the more subA-tle B-D tests, most byA-standA-ers chose D. So &Ecdfish do, in fact, use tranA-siA-tive
inA-ferA-ence to figA-ure out where they rank,&€+ FerA-nald said. &€od was amazed that they could do this
through viA-carA-iA-ous exA-peA-riA-ence, just by watchA-ing othA-er maA-les fight.&€sIn Lake
TanganA-yika in eastA-ern AfA-riA-ca, the ciA-chA-lids%€™ habA-iA-tat, conA-diA-tions change
conA-stantA-ly and &€adt would be adA-vanA-taA-geous for a male to know who the new boss is goA-ing to
be and who his weakA-est riA-vals are,d€ he added. &oOur exA-perA-iA-ment shows that male
ciA-chA-lids can acA-tuA-aA-ly figA-ure out their odds of sucA-cess by obA-serA-vaA-tion alone. From an
evA-oA-luA-tionA-ary standA-point, tranA-siA-tive inA-ferA-ence saves them vaA-uA-aA-ble time and
enA-erA-gy.4€sFish might have the ruA-diA-menA-taA-ry brain cirA-cuitA-ry for tranA-siA-tive
inA-ferA-ence that apA-peared latA-er in birds and mamA-mals, he conA-tinA-ued. &€osAny anA-iA-mal that
has evolved a soA-cia sysA-tem that reA-quires comA-bat among maA-les will have some kind of
eavesA-dropA-ping caA-paA-bilA-iA-ty alA-lowA-ing them to surA-repA-tiA-tiously draw inA-ferA-ences
about their soA-cial rank,&€+ FerA-nald said. 4€osCaA-pacA-iA-ties that evolved in fish may conA-tribA-ute
to huA-man tranA-siA-tive inA-ferA-ence, or perA-haps this caA-pacA-iA-ty evolved
inA-deA-pendA-entA-ly. The quesA-tion reA-mains unA-reA-solved.€e
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