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Abstract: Predation is a powerful agent in the ecology and evolution of predator and
prey. Prey may select multiple habitats whereby different genotypes prefer different
habitats. If the predator is also habitat-specific the prey may evolve a different habitat
occupancy. Drastic changes can occur in the relation of the predator to the evolved
prey. Fisheries exert powerful predation and can be a potent evolutionary force.
Fisheries-induced selection can lead to phenotypic changes that influence the
collapse and recovery of the fishery. However, heritabilities of the phenotypic traits
involved and selection intensities are low suggesting that fisheries-induced evolution
occurs at moderate rates at decadal time scales. The Pan | locus in Atlantic cod
(Gadus morhua), an ancient balanced polymorphism predating the split of cod and
its sister species, is under an unusual mix of balancing and directional selection
including selective sweeps. Here we show that Pan | alleles are highly correlated
with depth with a gradient of 0.44% allele frequency change per meter. AA fish are
shallow-water and BB deep-water adapted in accordance with behavioral studies
using data storage tags showing habitat selection by Pan | genotype. AB are
somewhat intermediate. Furthermore, using a sampling design covering space and
time we detect intense habitat-specific fisheries-induced selection against the
shallow-water adapted fish with an average 8% allele frequency change per year
within year class. Genotypic fitness estimates (0.08, 0.27, 1.00 of AA, AB, and BB
respectively) predict rapid disappearance of shallow-water adapted fish. We
hypothesize a consequent collapse of the fishery. Ecological and evolutionary time
scales, therefore, are congruent. Probabilistic maturation reaction norms for Atlantic
cod at Iceland show declining quantiles of length and age at maturing similar to
changes preceding collapse of northern cod at Newfoundland, further supporting the
hypothesis. We speculate that immediate establishment of large no-take reserves
may help avert collapse.

Sterkt val a Pan | geninu vegna busveedis-sérhaefs atferlis og
fiskveida spair yfirvofandi hruni porskfiskiris

Agrip: Afran er sterkt afl i vistfraedi og proun randyrs og bradar. Brad kann ad velja
sér margvisleg busveedi & pann hatt ad mismunandi arfgerdir velji sér mismunandi
busveedi. Ef randyrid er einnig sérhaeft til ad veida i akvednu busveaedi kann bradin
bregdast vid med pvi ad velja sér nytt og frAbrugdid busveedi. Harkalegar breytingar
kunna ad verda a tengslum randyrs og bradar. Fiskveidar eru mikilvirkt afran og geta
verid mattugur préunarkraftur. Val vegna fiskveida getur leitt til breytinga a
svipgeroum sem hafa ahrif & hrun og afturbata fiskiris. Hinsvegar er baedi
valstyrkurinn sem og arfgengi svipfarseiginleika sem um raedir lagt og hefur pad
verid tekid til marks um ad préunarbreytingar vegna fiskveida seu haegfara og gerist



a timaskala meeldum i aratugum. Pantophysin | (Pan I) genid hja porski, Gadus
morhua, synir erfdafjdlbreytni undir Ovenjulegri blondu jafnveegisvals og
stefnubundins vals dsamt valsépun. Hér synum vid haa fylgni i tioni Pan | samseaeta
vid dypi. Tionin breytist um 0,44% per metra. AA fiskar eru adlagadir ad grunnsaevi
og BB fiskar ad djupsasevi og er pad i samraeemi vid rannsoknir & atferli med
rafeindamerkjum sem syna busveedaval eftir Pan | arfgerd. AB fiskar eru & milli en po
naer AA fiskum. Med hdgun synatoku sem tekur mid af breytingum i tima og rumi
nemum vid ennfremur akaft busveedis-sérhaeft val gegn fiski I6gudum ad grunnseevi.
Ad medaltali breytist tioni samsaetu 8% a ari innan argangs. Byggt & hlutfallslegum
lifslikum arfgerda (0,08, 0,27 og 1,00 fyrir AA, AB, og BB arfgerdir) er spad hrédu
brotthvarfi fisks adlogudum ad grunnseevi. Timaskalar vistfreedi- og préunarbreytinga
eru pvi samsvarandi. Vid setjum fram tilgatu um magulegt hrun fiskiris. Vid finnum ad
likindasvorunarfoll fyrir porsk vid island syna laekkun lengdar og aldurs vid
kynproska. Breytingarnar eru sambeerilegar vido paer sem urdu skdmmu adur en
nordurporskur vid Nyfundnaland hrundi og stydur pad tilgatuna ennfremur. Vid getum
okkur pess til ad ef pegar i stad veeru sett upp stor alfrioud sveedi kynni pad ad
hjalpa til vid ad forda hruni.



