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A Time to Krill . 
Features of Antarctic Krill 

“Antarctic loill are tiny shrimp-like crustaceans.” This phrase has been repeated so-often that many people 
aresurprisedwhenthqr~seethemfor~efusttime.Atsix~~~adultl~andovera~ 
in weight most people comment on how big lu-@ actually are. The constant undemstim&on of the size of 
krill is probably the result of a general lack of public awareness about them and their importance in the 
Antarctic ecosystean The auimals most commonly depicted in books and articles about the Antarctic are the 
whales, seals end pengums but seldom is much space given to the animals that are their prime food source. 
This is unfortunate because Antarctic Iuill (Euphuusiu superba) is one of the most abundaut ‘and success&l 
auimzil species on the planet Most pictures of krill are either drawn or photo@phed from. dead or aying 
specimens. Krill are difficult t o k eep in aquariums so most biologists have to be content with studying them 
pickled. Dead krill are opaque and their bodies are usually curled up. When they are alive, however, they 
present a much prettier picture. They are mostly transparent, although their shell is tiuged a bright red by 
small pigment spots. They have large black eyes and a digestive system that is often vivid green Corn the 
pigments of the microscopic plauts they have eaten Their overall appearanceisquitebeaut&laudvery 
different to the evil-smelling specimens preserved in formalin in laboratory jars. 

Krill is a general term used to describe about 85 species of open-ocean cz.ustaceanskn~wnaseuphausiids. 
They look like smaller versions of more familiar crustaceans such as prawns or lobstq aud range in size 
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from small tropical species less thau a centimetre in length to little-lmown deep-sea giants that can reach 
lengths of 14 cent&e&s. All species of kriIl have a recognisably crustacean shape; that is, they have an 
elongated head-tnmk region (cephalothorax) aud amuscular, segmented tail (abdomen) to;-@ch are 
attached five pairs of paddle-like swimming legs. The head region houses up to &irteenpairs.of modified 
limbs that gather food, manipulate it, grind aud iugest it Six of the pairs of ‘thoracic’ limbs form a 
specialised ‘food bask&, with the fine bristles that project f&n them forming a net-like shuctme. During 
feeding these limbs are thrown down and outwards enclosing a parcel of water, and the water is squeezed 
out through small flap valves in the ‘basket’ leaving particles trapped on the inside Corn where they are 
passed to the mouth. Antarctic krill are mainly herbivorous feeding on the phytophmkton (microscopic 
suspended plants) of the Southern Ocean but planktonic animals (zooplankton) may also form a part of their 
dietIn~smmner,femaleAntarcticlnilllayapto10,000eggsatatimesometimesseveraltimesaseasan, 
intothe~w~oftheSouthernOcean.Theeggsarethoughttosinktoadepthof2000mebes 
befare hatch&. They then begin their long (up to ten days) ‘developmental ascent’, during which the newly 
hatched larvae journey up toward$ the suulit waters to feed Once krill have surmouuted their first hurdle’ 
and have reached the surface waters, they begin to grow and change, becommg more like the adult as time 
progresses Antarctic kriII larvae face a second great hurdle of their life with their first long, dark, icebound 
winter. No-one is quite sure how krill, young or old, survive the Antarctic wiuter. They do not seem to build 
uplargef~resebves, so must either~use some food available under the ice such as the algae which grows on 
the uudersi& of the pack ice, detritus on the sea-floor or the other auimals iu the water or utilise some 
intemal store other than fat. Evidence fof the latter comes from labomtory studies in which Autarctic krill 
werefoundtobeabletow3hstandIongperiods(upto2OOdays)ofstarvaGon.lheydothisbyshrink+ 
using up the very material of their body to meet their metabolic needs. Krill, like all m grow by 
mourting;tbatis,tbeycastofftheold~shenandexpahdinsizewhiletbenewoneisstinsoR 
whatseemstobeuniqaeinfaillistheabilitytousethi~processinreverse~motherwords,tosbsrink)~~ 
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food is absent It cerGr@ tends to confuse ecologists when the individuals emerging f+om under the ice in 
. springarenoticeablysmallerthantheonesthatwentintheprevious~! 

As krill come to resemble adults they begin to aggregate into huge schools or swarms, sometimes stretchiug 
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forkilometresiueverydire&qv$thmairythousaudsofkrillpackedintoeach cubicmetreofwater 
mmingthewaterredororange.Thefirstseahen w~oventuredintothe-round-alwere 
confused by discoloured patches on’@e surf- of the water. Captain Cook may even have mistaken one of 
~~~~for~~owwsderpmdl~ghimtosuspecthewasneaaland.S\lrfsctswarmsofkrill, 
however, are not a common sight Most of the time schools remain uuseen, at depth during daylight hours 
aud only rise to the surface at night. This diurnal vertical migration is a behaviour adopted by a variety of 
aqoatic~sbutirperbapsexln’bittdinitsm~stspectaculargnisebyAntarcticlaill.J~why~ 
occasio~breaktheroltsand~veatthewateis~~~broaddaylightisstillrmlmown.Insomc 
species it is Ii&d to reproduction but iu others there seems to be no rhyme nor reason to it. One thing is 
certaiq though, aud’that is, when they reach the surface, they immediately become prey for myriads of . 
smfacefeedingpredatorssuchasseabirds,squid,fishorwhales.Itistheaggregatingnatareofkritlthathas 
enabled the baleen whales to evolve their feeding habits; ifkriU were auy less dense, great whales would not 
be able to filter enough water to strain out suf5cient prey, and their great size attests to the abundance of 
krill. 

The obvious abuirdance of krill has not gone uuuoticed by fishing fleets searching for new species as 
traditional ones are fished out. One small species of krill has been harvested off the coast of Japan for the 
last40yearsandisusedmliinhrasfoodfotfarmed.fish.Sincethc1960s,howtver,attentionhasbecn 
turned to Autarctic krill, mainly because of its huge range (around 35 million square kilometres or fom aud 
a half times the area of Australia) and colossal abuudauce. E&mates of krill abundance made iu the 196Os, 
based on the amount of krill freed up by the removal of the baleen whales from the Southenr Ckeau, 
suggested that a huge sustainable krill harvest of might be possible. More recent e&rates based of 
echosounder surveys are more modest and iudkate that figures around 150 million tonnes maybe more 
repmeutative of the total krill popuhttion size. Right km their first scieutific discovery, there has been. 
speculation about usiug Antarctic krill for food ln the reports of the German South Polar ExpediGon of 
19o1-19o3,VonDrygalskinotedcatching”hugeguantitiesofsbrimps~”closetothei~“insuch 
qaantities~wewereabletoesdthemtoo;thqrtastedqnitegood,battheywererather~altandtirtsonie 
to peel...” In this they anticipated some of the problems later faoed by the commercial fishery. 

M&p - Distribution of Antarctic krill and krill fishing limits 
commerciatkrillfi~beganintht~197Osandhascontinnedunabatedeversince.Thtcurrent~ 
is just over 100,000 tonnes a year which although down on the peak years of the early 19809, is still by far 
~elsagestcatchinAntsactcwatersKrillarecaughtbylargefreezertrarwlcrsandprocessedonbosadinto 
f and farmed fkh, aud a supking amouut of krill is now used for bait in . . 

Graph - Catches of Antarctic krill and national catches in 1999/2000 
The slow growth of the krill fishery has come as a relief to those concerned ab& the impact of krill 
harvesting on the Antardic ecosystem. Most of the larger Antarctic animals, the seals, whales aud seabkds 
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$islpy can grow and the maximal. catches that are permissible shonld be determined in advance. The 
=, .. Rqpectofaiiee-for-all&h ery for Antarctic krill led to the signing of a unique fishing treaty in 1981. This 

l is the Convention on the C onservation of Antarctic Marine Living Resources, designed to protect the 
Ai&mtic ecosystem from the consequences of a rapidly expanding krill fishery and to aid recovery of the 

’ great whalesand some of the overexploited species of fish. The first steps towards management of the krill 
fishery came in 1991 at the tenth meeting of the Commission for the Conservation of Antarctic Marine 
Living Resources (CCAMLR), the body set up to oversee the implementation of the Convention. The 
Commission has now set limits on the krill fishery iu most of the area where krill has been caught and the 
total precautionary catch limit arouud the Antarctic is 4.8 million tonnes (see map of CCAMLR&za with 
catch limits). 

This catch limits is much higher than the current fishing levels but this is a reflection of the huge size of the 
resource and ofthe pre-emptive approach to management that CCAMLR was designed to take. 

~&ntific management of the lo-ill fishery requires that we &now about critical aspects of the life history of 
hill. To date it has proved extremely difficult to study these oceanic animals since they will not adapt well 
to laboratory conditions In the early 1980s a major international scientific program called BIOMASS 
(Biological Investigations of Marine Antarctic Systems and Stocks) began studying the role of krill in the 
Antarctic ecosystem. Up until the 1970s almost everything known about Antarctic krill came from studying 
krill pickled at sea and studied on shore, but many of the pressing questions about their biology could only 
be answered by studying live animals. As part of the program, techniques had to be developed for keeping 
krill alive for experimental purposes. These were pioneered in Australia, first at the Australian InsGtute of 
Marine Science in Townsville and then at the Australian Antarctic Division in Kingston where a supply of 
live krill has beeu kept continnously since 1982. Experimental studies on krill made possible by the 
existence of captive populations led to an explosion of knowledge about their life processes: theirgrowth 
rates, longevity, physiology and behaviour. There are, however, many aspects of the biology of krill that are 
still difficult to study and for which information is urgently needed for the management of the fishery. We 
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need to be able to accurately assess krill abundance; this is a pressing problem as current estimates vary 
widely. It is still uncertain whether lo-ill populations drift with the currents or whether they are able to 
maintain self-sustaining populations in particular areas, and,one of the major question marks hanging over 
their life @ istory is what thq do over winter. We still don’t know how long krill live for. While early 
estimates suggested two yeaq recent studies have shown they cau sunive in the laboratory for are at least 
11. Determining the age of kdl is related to the problem of winter shrinkage. Cm ageisusually 
m~bysize,butif~aregrowingandshrinkinginresponsetoaflnctuatingfoodsupply,itis 
uulikely there will be any simple relationship between size and age. This is a problem for fisheries 
management as estimates ofxoduction are based on how long we think the animals live for and the natnral 
levels of mortality. 

Ofcourse, understanding the biology of laill is only part of the problem when utilising an ecosystem 
approach to management of the marine ecosystem. Knowing how the physical and biological elements in 
die ecosystem interact is critical for being able to predict the effects of harvesting and also the e&ct of 
other changes such as those that might be the result of global warming It is now well documented that 
elements of the physical envimnment suchastheextent ofwinterseaicecanvaryconsiderablybetween 
seasons and that there are associated changes that occur in the ecosystem. Understanding the mechanisms 
underlying these interactions is critical if we are to take into account potential changes when developing. 
management strategies for the Antarctic region. 

The Antarctic ecosystem is far f%om pristiue; the marine living resources of the region have been exploited 
for nearly 200 years. The emergence of a krill fishery posed the gmatest threat to the integrity of the 
Antarctic ecosystem but the &hery has opera&l far below its potential despite its early rapid growth.‘Ifthe 
fishery cxmtinues to expand only slowly, it gives scientists time to carry out the reseamh necessary to 
answer critical questions concerning the biology of krill and their interactions with other species in the. 
Antarctic ecosystem. Thisknowledge will, in turn, be fed back into the management procxss to provide 
fiuther safbg~ards~ Although the fishery for Antarctic krill is not turning ant to be the cornucopia that many. 
hadimagined,itisalsonat~go~tobetheenviromnentalscollrgethatithadtbe~tiaftobe,in 
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fd it.& end up being the agent for the restoration of the Antarctic ecosystem, Without the krili fishery . 
there would have been no CCAMLR and it is likely that CCAMLR will be the fonrm within which the 

e. 
ma@ decisions will be made to manage the whole Antarctic ecu&stem, restoring the populations of 
depleted species as well as maintaining a suskkable harvest’ of k&l. 
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