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	A male fish can size up poÂtenÂtial riÂvals, rankÂing them from strongest to weakÂest, just by
watchÂing how they perÂform in fights with othÂer maÂles, acÂcordÂing to a new stuÂdy.The
reÂsearchÂers say their finding proÂvides the first diÂrect evÂiÂdence that fish, like peoÂple, can use
logÂic to learn their place in a peckÂing orÂder. The stuÂdy, pubÂlished in the Jan. 25 ediÂtion of the
reÂsearch jourÂnal NaÂture, inÂvolved ciÂchÂlids (SIK-lids), small terÂriÂtoÂrial fish from
AfÂriÂca.   	

 	
 	
 	
 	
 	      A dominant male A. burÂtoni cichlid. (Credit: Logan Grosenick)â€œMale ciÂchÂlids are
conÂstantÂly tryÂing to asÂcend soÂcially by beatÂing each othÂer up,â€• said study co-author
RusÂsell D. FerÂnald of StanÂford UniÂverÂsiÂty in StanÂford, CaÂlif. â€œIt would be realÂly
valÂuÂaÂble for them to know in adÂvance who to pick a fight with.â€•The sciÂenÂtists aimed to find
out whethÂer terÂriÂtoÂrial fish use a basic type of reaÂsonÂing, tranÂsiÂtive inÂferÂence, in
which known reÂlaÂtionÂships are used to fiÂgÂure out unÂfaÂmilÂiar ones. â€œItâ€™s
someÂthing that kids genÂerÂalÂly figÂure out by age four or five: Mary is taller than Fred, Fred is
taller than Pete, thereÂfore Mary is taller than Pete. Itâ€™s been demÂonÂstratÂed in priÂmaÂtes, rats
and some bird speÂcies, but how and why it evolved in anÂiÂmals is a matÂter of deÂbate.â€• The
researchers used a popÂuÂlar labÂoÂraÂtoÂry fish called AsÂtaÂtotiÂlapia burÂtoni. The maÂles,
exÂtremeÂly terÂriÂtoÂrial, regÂuÂlarÂly enÂter agÂgresÂsive jousts whose outÂcome
deÂterÂmines acÂcess to food and mates. Males that reÂpeatÂedÂly lose, canâ€™t hold
terÂriÂtoÂries and thus drop in staÂtus, the auÂthors wrote.When they fight, itâ€™s easy to spot the
winÂner. MaÂture maÂles have a menÂacÂing black stripe, or eyeÂbar, on their face. AfÂter a bout,
the winÂner reÂtains his showy apÂpearÂance, but the losÂerâ€™s eyeÂbar temÂpoÂrarÂiÂly
fades away as he tries to flee.The reÂsearchÂers staged a seÂries of one-on-one comÂbats beÂtween
maÂles of equal size. Fish that lost their eyeÂbar were deÂclared the losÂer, sepÂaÂratÂed from their
opÂpoÂnent and put back in their origÂiÂnal tank. WithÂin minÂutes, the losÂerâ€™s eyeÂbar
reÂturned, and he looked like all the othÂer domÂiÂnant maÂles again. The fights were staged in a tank
diÂvidÂed inÂto comÂpartÂments. A cuÂbiÂcle in the cenÂter conÂtained lone male
â€œbyÂstander.â€• Around him were five smaller comÂpartÂments, each with one male riÂval
idenÂtiÂfied as A, B, C, D and E. ReÂsearchÂers made sure that the byÂstandÂer had nevÂer met any
of these poÂtenÂtial riÂvals.The byÂstandÂer was alÂlowed to watch a seÂries of fights beÂtween
riÂval pairs: A vs. B, B vs. C, C vs. D, and D vs. E. ReÂsearchÂers maÂnipÂuÂlatÂed the fights so
that A would domÂiÂnate B, B would domÂiÂnate C, and so on.        TakÂen toÂgethÂer, the fights
imÂply a domÂiÂnance hiÂerÂarÂchy with A on top, folÂlowed by B, C, D and E in that orÂder. Did
the byÂstandÂer grasp this peckÂing orÂder? And could he use that knowlÂedge to make logÂical
deÂciÂsions about the same fish paired in new reÂlaÂtionÂships?To find out, eight difÂferÂent
byÂstandÂers were tested in the faÂmilÂiar square tank and in a new setÂting: a recÂtanÂguÂlar
aquarÂiÂum with three adÂjaÂcent comÂpartÂments. In each test, a byÂstandÂer was placed in the
midÂdle comÂpartÂment beÂtween two sets of riÂvals that he had nevÂer seen toÂgethÂerâ€”A and
E on the one hand, and B and D on the othÂer. All riÂvals had reÂcovÂered from earÂliÂer losses, so
their physÂiÂcal apÂpearÂance was simÂiÂlar. UsÂing a vidÂeÂo camÂera, reÂsearchÂers
recorded which riÂval the byÂstandÂer apÂproached first, and the overÂall time he spent next to each of
them. PreÂviÂous tests had shown that byÂstandÂers preÂfer to spend more time near the riÂval they
perÂceive as weaker, the auÂthors exÂplained.The reÂsults were draÂmatÂic, acÂcordÂing to the
reÂsearchÂers: virÂtuÂalÂly all byÂstandÂers swam to the weaker riÂval first and stayed near him
for sigÂnifÂiÂcantly longÂer. In the A-E tests, byÂstandÂers preÂferred E, the wimpÂiÂest fish. In



the more subÂtle B-D tests, most byÂstandÂers chose D. So â€œfish do, in fact, use tranÂsiÂtive
inÂferÂence to figÂure out where they rank,â€• FerÂnald said. â€œI was amazed that they could do this
through viÂcarÂiÂous exÂpeÂriÂence, just by watchÂing othÂer maÂles fight.â€•In Lake
TanganÂyika in eastÂern AfÂriÂca, the ciÂchÂlidsâ€™ habÂiÂtat, conÂdiÂtions change
conÂstantÂly and â€œit would be adÂvanÂtaÂgeous for a male to know who the new boss is goÂing to
be and who his weakÂest riÂvals are,â€• he added. â€œOur exÂperÂiÂment shows that male
ciÂchÂlids can acÂtuÂalÂly figÂure out their odds of sucÂcess by obÂserÂvaÂtion alone. From an
evÂoÂluÂtionÂary standÂpoint, tranÂsiÂtive inÂferÂence saves them valÂuÂaÂble time and
enÂerÂgy.â€•Fish might have the ruÂdiÂmenÂtaÂry brain cirÂcuitÂry for tranÂsiÂtive
inÂferÂence that apÂpeared latÂer in birds and mamÂmals, he conÂtinÂued. â€œAny anÂiÂmal that
has evolved a soÂcial sysÂtem that reÂquires comÂbat among maÂles will have some kind of
eavesÂdropÂping caÂpaÂbilÂiÂty alÂlowÂing them to surÂrepÂtiÂtiously draw inÂferÂences
about their soÂcial rank,â€• FerÂnald said. â€œCaÂpacÂiÂties that evolved in fish may conÂtribÂute
to huÂman tranÂsiÂtive inÂferÂence, or perÂhaps this caÂpacÂiÂty evolved
inÂdeÂpendÂentÂly. The quesÂtion reÂmains unÂreÂsolved.â€•  	
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