EFFECTS OF THE 1982783 EL NINO
ON GALAPAGOS FUR SEALS AND SEA LIONS
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The catastrophic 198283 El Mifuo (EM} uas left s moark on almos all forms af iz on the Galapages, be it
terecatieal of marine, While the event was (almost) paradoe Tod some specics of Lerreatrial aoinsals and
plants (rrant and Grant 1984 it proved n serious dizager 10 maine looms (Laaee (984, Sclreiber and
Schreiber 1984), Fur ssals and sea licns were hard hit (Lambeegee et al 1983 by U dramatic deceease of

numbers nnd the accessibility and qunlity of their food resoarees{ Barber and Chawer 1935, Santandsrand
Furunagn 1584},

The aflects are best dlocumenied for the Calapagos Darseal (Trillmich nnd Limbergerin press). Tn late 1982
modhers stayed al sea seeking Food for eversincreasing pericds and retumed 10 their woung only so
spraclically thal pups and, later an, veaclings and 2-yearolds lost weighi and evenoznlly died, Apparenily
mrbiers lownd 11 mace and moere dilTicult to fied enough e For themselves, lec alone for their young, and
hacl 1o spencd very hong wmes at sea 1o supparl themselves, We know from dive records (Kooyman and
Trallmsih i press ) amd scat analysis Lhat (ue seals hunt mastly in the wppet 40 metres al the peean, where
thiew ke advantags of the vertecal onegratien of ofganisms [rom the deep scaltenng laverie.g. lantem fsh,
amnall cephalopodsh which come close toche surfacs duciog the oght. Under ER conditoos te appec layee
of the ocean warmed so much that presumably many of thess cold warer organisena did ned rise s0close fo
the surfice. Measurements on Peruvian fishes showsed that the outritive valoe of the surviving fish
decreased by Ml=d0 [Santander and Zorunaga 1984% The dependent voung fur seals (vearlings amnd 2-
yvear olds], which are much smallet chin their madhers and thersfore lees efficient divers, were unahle to get
enowgh food for themselves by their own foraging. With neither safficisnt moremnl milk nor enoegh
independenl loraging suceess they died duriog the Btter half of TN,

Even the larger, and maostly weaned, 3-year olds were unable ta find enough foo=l for themeselves aod deed
Lovalrmest 10O, O the adult fermales about 305 died and the same proportion of subadulf males seems Lo
have succwmbsed 1o thas climane disaster. Haedesr lur of all age and sex graups were Che males whicl wers
tercaboreal in the |92 brecding season { Aup-Mon, ) O0 (hese anamals we could ned find s sinpgle ones when
we retuemed i Auguar 1983, Males nogmally Jose about 25% of their body weight as they fast while
defending their wermivony and appacealy ey wens wissble 1o pocover lrom this wegght 1o wnder EN conditens,

The TN ended in July 1982, Doring the immediately fallowing reproductive senson from sug, to Mo,
I9H2, very few af the surviving femnles gave kinth, Only about 10% of them had carried their foetws to full
term undber the previous food stress, and even those gave hirth to unusunily lighe peps. With the loss of all
the very large termitonial males from 13922, somewhat smabler males found themselves with huge territones
arel extremely numeraus lemales which they were unnhle o defend npainst small, 4-7 yenr ald, ininixling
males. Exsentizlly the temitonal system brake down and was replaced by one ol space-related dominance.
The largest survaveng males exteblisbed Cthemselves oo areas ahaue d=5 times the give of o pormal lerobery
ard chased smaller ngales away [ram estrus females wheo they eocountered them, instead ol preventiog
thens from inceuding altegsther.

When | returnad in 1954 che situatisn Inoked mauch batterfor the fur senls, 1954 was an unusually ookl year
and this apparently provided the fur senls with plenty of Tood, Females were nlmast 206% heavier than in
previconus years, the few pups bom in 1983 had grown to latge yeatlings, abaut the sive ol a 2-year old in
Tormer veirs, 2nd the smaller males had grown tremendowsly sluning the intervening perdad., Lhus moce
mules heki terntones mothe 1984 breeding season. The most ohvicus feature af the las) scason was,
hawenir, that despate Ue fed weétvon i female mumbecs Uie colony was full of pups. How &id chis bapoen?
I normial vears only half of the fensale population produces pups, becuase females nurss theie young for
approsinsately two wears, During BN all fernales had Lest ol young and wees therefore syachronausly
beginning 10 seprod wee agaan when they had recovered feom the effects of feod stress during EN, Theage
structure of the fur seal popalstion ks chus becons a very rugged curae: the L5E0-1%82 classesnres entirely
mssing, the %83 class ia very amall and the 1984 class, if not killed by another ER event, will becames a
stecp peak. On the ather end of the age distribution, old malss are entirsly missing,



Calapagas %e=n Lions
Pheto: Frite Pilking

We know el less about ts ellecr of EN oo the Galapagos sea lions but what little has beendocumented
indicntes that they wers hit siondlacy although pechaps less wiolently: all pups bornoin 1982 dicd and pup
produciion in 1983 was about ene thicd of the wsoal, while do 1984 pups abounded everywhere, The effect
of EM o the adulta s unknown, but] would expect tharobder, playsically less il animals and pechaps guite
i few terricarinl males cdisd ns well,

Tt is clenr from these ohservations that recurrent strong EM events must greacly influenee the population
dynarmics of thess species by (L) chinging the age structure and (23 stromply peducang the average caeryang
capacity ol the environment, 1t may be that ENs contobuee in chis way to mnintain the population
degizitees of Lralapagos fur weals and sea hong il mweh lower levels tham those.of mare femparnte ar sub-
polar Tar ssal and sca lon spasics,
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