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GETTING SCIENCE RIGHT IS CRITICAL 
/Antarctic ecosystem under

I,** .ir.rlrtd's rfiost exIlen$ir e and
ffifrryfcer*d fnctory tranrier, the
ha€ra li€a,- operated by the Norwe_
gEen rnultinational corporation
"*-:r{,i. j-sA" has set to 

--- 
i-r:trrJiir:-t

,i;:::i* il:.i* \-*ffi: Fitr*ci io_,fti: rr:r*lu_
flL+ffi#ry rtsi,q. teehnol#gT" rhar aj:,;ir,"s
pqfl:S?ii$ pffinpins 01.'.1-#_eulnn:.
i.n$r' of krill, it is set to chanse rhe
",e,ffi;v kriSl fi*heri.es cperate. 

v

"4.ntarcti* krin ara truly remark_
*,Su *nimaie tivins in irr#*y *;r-;;
*ff Antar*fies" 

-$hrirnpillr- "-i[

atipeara1?€ 
_wifir_ l*s* bi*,k-iy*

m:;d * reddish shell, they *ftn tiveioi
ra'}}_ r* abuut $even Sreari. with i.di
s-fdr;al ra'eights *f not rnsrs tha;
rT&r* grftIq$ each, it te hard to imae-
*: qo*.they nan ne eftecii"-lli t#
sslg tosd scurcs af the arnesi ani_gnai ever to have ]ived on Haltf, -- tfr*
Hlue ]4ihale, Until one considers tfrai
tfu{ lio^* T huee swarms that can
siretch for kilometres.

The lives of these tiny cru$-
taceans are closely tied ta the ice
that annually firt*- ft reheats in
their environrnent. nurins th- ;il:
tFr months they sunrive *n algae
lha! grsw sn th* undur*l*o 

-f 
ffiiili1*. furins firg *um*u, ttn*y ru**o"plankton that blnom as the i** #eX,and they locate ttreirn#;#;;;;

lloff to the ice. But elobaf *irrni,on
is hittins +nrarctiJa *u*uriid;;
Ierygr months *f winter sea ice,bnd
tu'i$ pcpulatlong ar* star$;s d 6;,1the heat. From the bottorn oil *ion*iq1-arming is likery to sta*-inilffii".
the rnultitude of species that llav;
S*pended on kril1" fur miili*"* ll
fr#Ars.

lfot everlrone likes to eat krill - it
r*s a srrong taste * but it is trighly
trl'*:iti*us and **uJd b* the nurfrn,ul"

T'her :::*vi* tfop'p;, Sk ,r r***n{Iy
;:autt*ri * bj*ek pi*nre sf sran""ig
pentrruw ar c-he ffi*rc3. *f t"rawlers
sws*ptffiS $i? fh**s f**d *nplrli*s
doyn south. Csrirl rhis frapp*ir:---

To atlswer this questicn_ t an* a
team of scientist,q fr*m around the
yelrt$, travelled t* $anta Cruz, Cati_
*or$a, snd thristchurch, lqerv
Zealand, follou'ing previous meet-
ings in Japan nnrt Narnibia. The
answe{, it sBerr}s. is },es. If otfr*,
nations $tat"t ad*ptixg ihe 

"** 
fuiiU

{nrvgsting leej:irot*gy (cr.uri.*n}tv
closely $rardecli and he markei i;
there, krilt fisheries cou.ln *on**iu-
,uUt{ expand rapidly to recoid n**
levels.

., Th* main concern of scientists
lelates tn the fs*ct needs cf ian*
breeding predators: p*nguG*- *"?
seats breed on land, but need to find
fr:r:d at sea to feecl and suckle th;i;
rytng" respectively If food arsuncl
tnerr breeding islands is depleted,
ths cost to tfr&e anirnais of having
tn travel l*ng distances to find mat
may fu lgo sreat ro* pop*ufi;;;
sustain them*elves.

splitting catches between the fishery
and predators. Ecosystemu u*u *o*-plex and hard to q"untrfy. U;d*"
y.lanripg. *re biarssy- ffi;ii i-ii ;rthe sslution.

We n*ed mathematics to answer
loTgt, questions such as: frow il;;
Krut can we let fisheries harvest.and when and wrr*ru *rrffiffi;;;;
allowed to harvest ifl Wnarlu"tfr*
yrypact on the predators * *iir p-p;
Iations be able to recove, if fiilf;
*oqn throush rra*Ge il 

-h;*- 
ffii,fsod resourCes? cidt l[-r;"d;;

!** is a global **orrring;lr#-n#:
9-an the ecosystem withstan* b"ifr
the impacts of fishing und #"b;iwarming? v

1*

tions Sf*,rn' at:"* is:t*raci. This
un$ersts::d h,*luuo t3:* *i--stem
and wltas rn* ;n:pact *f ciif
catches iE.

ltrhat h*;:per:$ t;; rl:e pr*darq
South Gs,;igra ia;: ,sfonsi- ii
$*rrth*rr: tt**"#Lrlt 33' *. trsw**r:
um$ all enijl.* &ggr*gati*n *f
ne&:" tlee island?-F*6f* #u-gn
tsqs to? amd * ii #;so#**
rationai use *f r.escu.i:.ces is l:
gary, $# r*$#&rch has t* f**u-s ali
hrrai to prr;ter:t the sc*s3"sf*n* i.,
sirnultane*lrsl-v *ns iirf.n g ri:at
e*eq can np*rate in n:: ***m*:t:.ir
efficient manner. \1b s*niiiare l:prabtems usins tn* ,iiuiii-in*i
rnodeis c{:}i}structed and c#i:tr#
yith a&$er*rs firat ** *ni*r: *uri
but represerrt t i i* h*st,*r"*i i i
s*ience"

$cuth ,{Ji:i*a is *;,s:* *: ft ,,-*i
: : ;r i i+ns trr t i :e C*l:Lt: : .*ui**- i ,_,r
f - ; :1 lS* i i , '^- I l  _ ; - , : , i  - { : : i l : . r - .T_,1 :5 i :
l - : i" , : :* F:+::":; ' , :+= .- a"t l , :r-p, r* l

lfrW ff&h$f{

,aHTARCTICA rnr iasi gt"rftr:i -;:;l*rness. ll?Er har-e r:*iui*i
* xs:*rs gct t* si* wttle ii?

t"q feeding grouring aquaculture
der.elapments. A eiant *rr**g pilA_
{#n, p-'ith inrtividuals S:r*winCt* fh*
*t-rf; *f a rnan"s_thunrb, krill d* p*p"
l'tlsr a::d rital fs*d ssurcc *f alrlt**t
all the w"hal*s, seals. pengltin$, i**-
fish and albatrosses- that infranit
Antarctic waters. It is literallt th-
f * l*l f:kes tF; *;rfi-;;;fi;
rn thrs renrnt* and unique c*rner elf
t i ir pin;ref.

It's thus not just a matter of how
nruclr krill *re nsnerv take* a"* ilw
rnuctr is left. It is alno importrni to
gylsider wherq the kri[ i* *,uughl. In
$ome aren$, fishing vessels cur-
rently cperate both at the *u** time
en{ in the same place ** p*"g"d*
and seais gCI fishing to fe#d tiu*i,
offspl"ing,

tr*ing t}::"s rnaths is n*t ss *fi$3: #s

Applied mathernati*s se*ks t*use mathernatics a$ a tcol t* sntve
cotrFlex problems such as this.-!l,_
buiid rnathernaticai *on*f* 
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,fr-pnpr*aticn anct fixh*rpr Tiris rii*riiii

1q,* pgt t*g*rh*r *r;u*ti*r:.s ti:;ri
ci*s*:"ih* r?:* nq.ft,l; ::r iini*:,: ;:,,:,pi:il"

FfrAGtl-s: Ec*sy$lems sre being affecte* by tii* rcss 
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r under tlreat

$*" m **:'*;i I
lfiit * If..:$i ir t
s;:e" Th.* '-'*"5: l
tic **n{Ln'*,ffi3. {*
greag v,-il.i*r"n#
a tl*ep ir*;xals
fea$*Ii*.

i\"n* a}:* a
fu:m.rr:'ti* Trry*
tr*eti*s, ch* isp
nit]' has f*shi*r
I1&tt*# regimt*'
clarms hal'e h
agreernent ha*c i
prCI$pecting *s
piace on the ml
fts*S. $nuth &ei
original fcunsq
treat] ann F-'&s i
meeting d$rist,#

The *rifi*
fluunsati*n thgn
used f*r peac*#
purboses onls l
mate cltang* is l
ing lrurqru:k*:*d
tific 1*b*r*1,*,e
continent i*nds
to this *rigrn# i

As a ha*ru+i
reservati*ns *
such a triF" #.:
result in s8", *i*1
frorn knocks en
series of hap;
learnt that in:""
years and hx 'ai
sist€n wot:341

Scl, reass'*:*:
vast suPPt3' u;:,f
reptra*ele*aat f,*c
Fgqerub*,3- t*,ff,*
errunost tif *f "4
R$s$14$ s**;se*-,
wtrile oqi:ers
plan*ing * *i
shopping.

Crnssi:tg T;:;,
passage fu*m i"'
the southernm,;
corrobsrat*{i ffi
tivels ss',33*i-? S +;
strengfhen*d t-r
lied fcr *n* at:d

But I adltss-
golden "*I1g :'*,*

' sp*n*'ix:.g h**
tr*g***, *ap x,t
$p**1*$ '$Sr:**:P ,
st*rn *f th*,*1.':*
rea*he-d th* *g"
$CIuth Shstier,
lncid*nt

F{erc st'f f€^r

rxf s*i*ntists
mds *f land-
mt},g3rins end
i cl*sd tn find
Eu*kle their
S***r around
1$ depleted,

C,* *f hnvins
I t* ffnd fo,*d
rpul*tions t*

,att*r of hsw
*aes and hslv
i:::p*rtant tc
is *aught" In
i.**g*I* *ur-
:"* $.*rne time
es p*nmrins
* fu*d their

*t ms **$y e$

FRAGILE: fcosystems are being affected hy tr,s i*$$ *t Anterctic krii i tn

fi*hing and globaf warmingr $sy$ th* writ*r"

splitting cat*hes between the flshery
*nd predatCIrs. Ecosyst*rn$ are coln-
plex and hard ta quantifY Under-
standins thg,bialogy is *nly pert of
the *oluttp4. ' '

We need mathernatics to answer
tough questions such as: horv lnurh
krill can we let fisheries h&l"E'*$f,
and when and where shsuld th*3' ?-r*
allowed to harvest it? What is ii:*
impact nn the predator$ -- u"ili pil'p:'i-
latio*s be able t* reccver if h;:';ci;*il
down through having t* *qhmle t]:*ir
food resourees? Given thst &*tarr":"
tica is a global warming --h*t $ptlt*',
c*n the *cosyst*m rvitltslzu:d both
the impaets sf fishi*g Wld gk:ba}
warming?

Applied mathenratics seeks to
use mathematics as a ttrnl to sclve
cumplex pr*blem sn*h as tltis. Tfe
b*ild mathematisai t$***ls *f th*
pcpulatio* and fish€rli This menns
we pmt t*getle*r *guatistls that
de**r"ih* the wa3' in whi*h p*pula-

the Antarctic ?reaty $Ystem' ?his
bncly was founded in the late 19?0s in
re$psnse ta increasing recognition
that Antar*tica's living organislns
needed protection ,for the mntual
benefit af the ecosystem and
hurnans. $outh African scienti$ts
hav* piay*d &n imPortant ry19 in
this *rg*nisati*n frcm its early days
to the prresent.
''', ,",CCAMLR $re$ *ne of t}re first
boclies to adopt a Precautionary
stan** t*wards fishing, stre$sing,
that it is important to simultane-
ously sn$ure that dependent species
nre nst adrnersely aff*cted beyond a
r-e&$onable degree. AIl management
*s*i*L*ns b3" C*A:\'fl,R ars made bY
cslt$*31SUS"

?3re fritr.are nf th* Antarctic
e,:os-vstem currentlY hangs in the
baist:*s, lVtrsj{}r impr*vements in
fisliing technalo g3' mean that appre-
cla.ble impa*t$ can be rnade on the
abundanc* nf krill, despit* it being
one of the mrstabtrndant organisms
on earth" trncreased pre$surs fsr food
praducts from the aquaculture
indu*try as well as increasing resog-
nition of the dietarY and medical
pr*perties sf krilt mean that tlrc
demand f*r krill in likely to be cn the
increase. Global warming seems set
to knock krill. $kyrocketing fuel
pri"*es $ley n?tn it by making fishing
mCIre expenslve.

Getting the science right is *riti*
cal to achieve an acceptable balance
between meeting the practical and
sesnomic ne*ds *f frsheries and
ensuring that enough is teft to sus-
tain the *hales, *eals, pengl,rins and
other species that forage in this
rernarliable habitat.

* frr Pt*,gunyi tem*hss i:fi the
Department af Maths e,nd Applied
Maths at ttte Uniuersity af Cape
Tousn and ts # mcmber af ths exeffi-
tiue committee af Sauth African
Women in Science and Engitzeering.

ti*nx #?"*,$+: ,n** i*g*ract. Thi* helFs
Knd*rEE*r*,'* it;::w tkle s}'st*m w*rks
&n# 1?*';1:r" *nt:ntpa*t of different
car-;hts -.

t\*n* I i:i pFeils l* tire predators on
$s:*ax q}**rg:t* {nn island in t}re
S.*'eaih,*x"r? ''{}#enxl} if a trawler vaeu'
Hf::,s .m: *ntf*:* aggr*gation of krfi
l:#.ilnr" lir* i,*}and? Feaple *re preda'
t*x-$ t{u# axd it i* r*cognised' th*t
r"3r:*'s1iii uss of resources is neces-
$.frr}. *# I-*$*ar*h has tc fceus alsfi *n
h**qq t* pt"*t*ct ths e*osysten* while
xa:tn*tanenu*].y ensuring that, fiqfr-
*I'i.*$ *an *p*rat* in sn ef;snomically
effi*ient r:eannen We simulate thsse
pr-*hlems using the rnathsmatical
:we:d*ls **n*trusted and csfiI* llp
with answers that are never certain,
i:ut repnesent the best available
sciencg, l

$onth Afri*a is one tf E4 voting
nations t* the Cnmffiission for the
Conservation of Antarctic Marine
Living Resorrces (CCAMI R), part of

rtives needed to harness readily available al


