
Katherine 
Johnson outlines 
research aimed at 
ensunng 
Australia's 'fish' 
farms are 
sustainable, 
efficient and 
disease-free. 

Th e black tiger prawn (Penoeu• monodon) is a 

popular farmed species. 

A
bl u~ rc\'o lution i ~ sweeping. 

t\ u<tr,t li J. From the rropic~l 

twrrh w rhc tcmpcr.H<' ~moth , 

more aqu.ui<: spcdcs rh;tn C''cr bcl(>rc "r' 
spcndint: rhl.'or loves - from C!,:!( 10 aduh -
in pond' 01 1 1 he.~ l.uul .11u l iu t:o.~'utl 

cnd<•SllfCS. 

rhe o·ca,on is .tquaculmn:. Primnr)' 

producers arc b<Kking this hurgcon>ng 

industry, tncourag<.:d by rhc dc::~n wan,:r~ 

l:1rgc dim:11k rangl· and ~..:icnlifi..: 

knowlcd,;c Australia ha' to oiler. 
Already mot'c than 6() spcci ... s of lish, 

shclllish a11d .lqua ti c pla oH~ .trc bdng 
farmed. g.cnera ring more than $400 

million aoutuall)' . Aqu.h-:ulrurc, one of 
Ausrraha's fastest growing: prim;uy 

inclusrncs, alrc"dy 'upplics one fifih or oloc 
toto! value uf Aw.tralia's fi<herics 

production, and it seems our hunger tor 

scalood just keeps growing. 
ln tht;; past three years, aquacu ltun; 

prodtocrion in Australia has incrc:.scd hy 
46% in tnnn"gc "nd SO% in \'lluc. The 
dram;llic increase in value is rhc result n[' ;I 

~onc~ntr:uion on high·v:tluc species sudt 

as Adantic salmon (Tasmania). Southern 

Bludin Tuna (Somh Australia), oyHcrs 
(Tasnunb and NSW) :md pr:twns (NSW, 

Northcm Territory anJ Quccttsl.utd ). 
Emct·ging indusrrks incluclt· harramundi , 

sih er perch Jnd ab.tlon~. 

llut it 's not j"'t t\ll>tr.oli.l th.ll i, 
cxpcrkn.:ing rhis boom. The Unirnl Na 
tions Food .111d t\gricuhurc Org.ani)Jtion 

reponed the tutal world ·'-Jnacotlt11rc 
produ~rion in 1994 reached 25.5 million 
tonn<:s \'alucd Jt US$39.8 billion: an 

increa'c in tonnage of nearly 12% on the 
prcvinu1'1 yl:.lr. lt i~ prcJi~1cd .lqu.t~uiLurc 

will meet a t le.\H 40% of rhe g lobal 
dcmanu lor <cafuod in the 1\CXt 15 year,., 

CSJ RO aq11a~:ulturc spcct"lis t Dr 
.Pe ter Rothlisbcrg ~ays the key to the 
success of aquac11luo rc worldwuk will be 
the adopnon of sus rJinabk farmin g 

practiccs. [ mporl:lnllv~ aqu:tculturc needs 

ro occur alongside other coastaltl'cs, with 
minun;ll cnvirnnmcntJJ impan. 

There is also a need to prt)dllcc 
discasc· ti·cc, superior animals, improved 
feed~. "nd value-added products <uch .os 
pharmaccu ricals. 

fn .111 thc>c areas, Austr.tlian • .:ientific 
1·cscarch is prO\' Idang a.nswcrs, and 111 

mall)' cases gc11craring nm•el techniques 
and \cchnol<)t;ics, t ha t a rc giving the 
nation' s aquaculrurc industry a 
competitive edge . 
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In ( \I RO Jlunc there arc sn en 
dJ\I~imh im·uh ed in aquaculrurc rc~ar(h. 

.\lm:h ut th1' '' bem~ earned out throu~h 
the Coopcr.IIJ\e lk,earch <..enrre (C it( ) 
for .\qu.~~:ulture with funding from the 
l· o,hcnc' Jtc,e.m: h and J>e,•elopment 
( ·nq1t>l".li1C H1 

Controlled development 

Clean ~ntl (;•·ecn: these words dcsco·ibc 
1hc rcpll1.tlion of Au!-.tra li.'l':-. .Htuat' I Jitun· 

on<lt"try, aoHI arc pcrlllps ir< grcarc<l 
nurkl·t .ttl\ an1.1~e. h b a rcpULarion rh at 

cannnt he (CunprcJtnbcd . Rothlisbcrg "·" .... 
Gcn~r.tphteallr we ha,·e had .l head 

Sl.lfl . Cle.ln \\,Her and lo\\ bm1 dcnsm 111 

rd.uum tu \:U,t,dmc .arc ~riti(.ll t(>r J high 

stand.trd ot J<IUJcu lture product. ).tp.tn 
prnd11ce' .:1000 time> more J4uacu lll11 c 

produLt IC>1 ·' tti\cn J I'C.t of (O~\S£linc llun 

Bottom: Coll ecting prawns on a Queensland 

prawn farm to monitor improved growth 

rates resulting from selective breeding. 

Below: Selecti•e breeding of the prized 

Kuruma prawn has led to an increase in 

g ro wth rate of u ". 

Au,tr.thJ L<.m tarm dcnsi~· al<o reduce' 
the potential intp3CI of 3qu3cuhure 1:~r~n' 
cm cJdt other ~nd on the <urroundm~ 
ern 1runmcnt 

Rmhli~berft >J}'S >USt.tin.tblc t:tnnin11 
pr;u. tll'C' .1rc C''-Ciltl:l l if the current r.ltc uf 

tkvc lupmcnt i$ to conlinut.· wh dc 
nuinuin ins eowir<)ollll~mal qualit)'· 11 i, .1 

f":1c 1 1h :t1 loca l govcrnrnc np • . 1nd 

aqu.tn ol1 ur.1liM> arc acutely .1\\'arc of. 

Uncontrolled aqu3cuhure develop · 
nu·nr o\ t..·r,c.t', togctht:r wirh un~u\t;Un 
.1hk 1:1rmmg. pr._1Cl1cc..·s, ha,·c rc,ultcd an 
poor 11 Jtcr qualit)', dise.Jsc .1nd, nm 
'Ur'J,n'm~h·, \4.."\t:rc lu~.\C~ tn produ\."uon 

'\\'e h.H e ·' cnmpktd~ doffcrent 
\ituamut. B"ausc Austl'ali.ut aqua.:ulturc 
" rcl.1t1\ dy ne\\ and (:UI11n1Uillt) 

,1\\',lrCtH.:'.!I' of cnnronmcnr:._1J issues IS l11gh, 
the indu>tr)' here is subject to do.c 
\t'rU1111 ~',, ltc>th l1shcrg s;,ys. 

In Am1ral i.1, aqu.Ku lnorc fann' ao·c 
licensed under strict state laws, which 
lO\'c:r oper.uicms " 1d 1 a!-> w.ucr 'upply .uul 
";a,tc ".urr .uul prtvcnl uncontrolled or 
ntcn<ivc <kl dopmcnt. 

In Jddouon, Au,trnlia lead~ lite \lurid 

on rc\C.orchm~ '"'t.tinablc aqu.tcuh urt• 
pr.oc11cc-. from t.orm sitc-scle.:tion 1e1 

cfllttcnt m~tn.lgcuu:nt .11u.t di'CJ'c 

prCH"I111un l h1' n;\c.lr~:h '' l.ugcl\ hem~ 

c.lf l' ied nul thmugh th.: ('R(' for 
' ' 'l"·'utl luo·c 11iuch llll'nil'c> C!>l RO, the 
All,tr.o li.lll ln\litonc of ,\l .t rine Sc i<' ltn·, 
unh·c•·<itics. 'I<HC ~gcolcic; .ond .HJu.t 
~...uhun.· 1:11 nl\. 

One of the mo<t I''"' crliol wo" be m~ 
i111 c~II~Jt..:d for "" on pl.mnong aqu.t 
culture dc,·clopmcnt' i< Gen~r.tphi.: 
lnlornutiun S~-,tcm ( (.;IS ) 1cdmolo~1 R)' 

cnmhinin~ d.ota on l.tnd clcl.lllon, ,(ope. 
pro"<imity to ;1 WJt<:r 'oun.:c. tcmpcr.tturc 

ran!;c, r.oint':tll and soil t)' pc, l ; ls 
lcchnolot;y ofl<:rs l.md m.m.t~e,., a hird' 
eye view <•I' the best, ~nd wor,l. luc.llilloh 
lo o .oquacuhurc f:Orom on land. 

In .1 pilo t s1 ud)' of 35 kilomcorc' of 
coa~t li ne in s<>urh ca>t QuccoHiand, 
C'SIRO sho"cd th.n Jc<, th.•n -1-"> of lloc 

l.ond >Un Cl'cd "'' '""·•hie ti>r pr.\\1 n 
l.ornung, and onl~· 2'lro w,J< cnn<Jdercd 
opum.tl . rhe remainder \\J\ .. .-cm'ltlcrc<i 
1uhuiuhlc. 

1\l.lp~ ourlinm~ the >lllf.lbilit) ol 
doll~renr coastal sire< tor pr.own l:mnul!; m 
non hern Au>trali;o wi ll be produced by 
< :SillO in colhbor.1tion with Quccl!>land 
~ovcrnmcnt a~c:Jtcil'~, providiu~ m:IIHl~tl'' 

,llld t:tnnc~ wlth m.:t:cs.,.u·y inl(lnH.11 1Un 10 

help make inlormcd. <>bj,·.:tivc dn·i~ion~ 
about porentiJI pra11n t:trm \lie\ . U) 

.woidiol): un;uitablc >itc,, f.tnncr' '"11 he 
'·""'& a lot of moncr on produ.:uon lm<.e< 
Jllll ontrastrunurc: e\pe'"'''• Rothh,ht·r~ 

').l\ ' · 

I he m.tp< "illll<o help l~nd nun.t~cr
J\oJd C\l.1blishing aquJnlllur~: l.lrlll' 111 

t.: ll\'il"~lnlllcnt.llly .:t<.:n~it iH.: .nc.h, o 1· \\ lu:rt: 
1 here" .1 conflict 111 l.tnd or c<>.l,l .l l u~.oge. 

In Tasmania, CSJit() r<"e.ll'doc•·, .ore 
monitorio1s ;.tlmon t:o rom in 1hc l l11on 
.ond <:h.mncl area in what i~ tlw lir~t 'tudy 
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CSIRO's Hark T onks examine• juvenile pr;awns in 

the seawater facility at the Dlvi1lon of Marine 

Reoearch's Cleveland Laboratory 

111\ uh ang whole catd1mcm crl\'ironrttcmal 

munrronn!'.. rhc ""'" , lumktl lW the 
I j,hnin Rc":.u.:h .tn tl De\ cluttmcnt 

( orporatto n, \\ill monitur 1 he water 

qu.rlrt' around the l.lrm' .lt1d nl.lkc 
rcc:ommcndalions l(,r m.I ILi gt.'IIH'Ul 1 h ~n 

will help cn>urc 1 he l1111 g tcr rn 

''"t.un.tbility of salnwrt t:~r~uins i11 the 
rcg.Hm. 

·1 hl' re,.:.trch "rll al<u prm rtlc .1 ne\\ 

fr.tmc\\url tOr en' arnnnu.·nul monttoring 
u ( the Ar"tr.tlian COJ\\JI tj,h l.uming 

mdu,try in !'.Cncr:~l. 
I !trough the <:R(' l(>r ,\ qu.H:u lt urc, 

J\u,l 1.1 li.1n rcs~:archt· rs ll.I Vt.: .11Ml pwnccrcd 

M''dcm' fflr n :d rcuf.H 111 J; Jlltl fHlrif,·iug, 

\\ ,Iter tn pr.twn pond>. C::. l R() ', Dr Nrgcl 

Prc,tnn I< hcad rng the rc<c.trch .tnd ••>• 
th.u \\lulc much attclltrull " locu<ed on 

the qu•lil\ nf \\,ltcr k.t\lllg the pond,, 

httle JIICil tiOII is p.tid tu th e 'lll·tli t ~· of 

\\ Jtcr erttl'nng them. 
Pl'cq o n h.ts ~howu 1 h ;u hy not 

ovc r·~t ock i rtg t he pnml, .rnd """Sa 
cnmbm.uion of sc ttlcmclll purtd<, pl.mts 

.111<1 hiolngrc.rl fi lter< <udt ·" O)'Stcr\ and 

Ill\""~ I,, the quafir, of" at er lcJ\ rng the 
pond'> .:an be ., g.<><Kl ur better than the 

w.ner cntcnng the pond;, from the .:<>3\t. 

' The f.rrmcr can lncr.t ll )' close the 

pond -,y, lcm to incoming w.ucr ;,nd 

l'c ~..·i rculatc l h t: wa tl:r if n.a.punal~ givmg 

Geographic Information Systems (GI S) a re 

bei ng used to ident ify the best sites - in 

te rms of production and low environmental 

impact - for aqu;u:ulture farms. 

them '""""' mer the qualm ul ".ttcr in 
thctr JX>n,k.' Prc,tun 'aY'· 

"ltnpor1.1ntl)., ~uch '' 'tcm' . .J,n 
prntcct l.trlll'> lrom C\elll; ol'<urring 

up~1rc.'.liH , \tH .. ·h l' h(.'.l''Y r.ltll\ nr ~l 

pOII Ullllll i11udcnt, th.ll (CIIIId JCOp.Lrdi'C 

du.:ar cn lll'l' ' to.:k overnight. ' 
The\' .r l" ' lt.l\ c the ,tddcd bcrtcliL o l 

ii'UI'oJu'"ialJ.; .ln .ltlditinnal •nccHnt.· 'cn1r.:c:. 

m the timtt ot o~ <tcrs and nt<Md' 

Kee ping d isease at bay 

I>I'CJ\C t ree .tquacu lturc 1> .lltothcr 

m.Lrkc t .1dV,\IliJSC am.>rdcd AuMr.Lii.l th.ll 

:':dcma"t' iln: Mrl\'mg tu m .. unt:Hn. 

J '"' J\ swcking 1 he pmHI' or 
t~ndo,un·, tno densch lc.tlh 1u ,t 

rcdutllnn 111 \\,tter lJU.tlny. 11 al<o lcJth t<> 

3 rcduu11>n 111 the !'-"'" th rJt<' of the 

farmed Jlllllt.Lh , art<! Juunal hc .tlth 

problem'~ \lh:h ·'' di,c.l~t" , Prc,Hul '·"' 
D1sca'(,.' '' \'Cl .tnol her rc.:ts• Hl lo cn,urc 

th.tt wau·r <' lit <Tins .tquaculrurc lnrn" "nt 

the higltc,t qll.rlit l', 

f'ree<lnm from <li,ctsc ut'l'c" brtl<'l" 

111,\rkCL J(~C\<t .Hlti t.:li'-IUil\Cr .tt.l.CJll.utu: 

Atl.mt..- ,,,lmon, pl.tg.ucd b,- disc~>es '"dt 

a~ funuh"ulu'i' in other countriC' . 1\ 

rd.;uhch .Ja,c.,,c free 10 Au,tr.tll.l , 

COn tribuLi llfL I<> .1 prclllLIIIll Ill ).tp.lll , 

,1\·cording. to .111 All >lraliJn Bru·c.w ut' 
Agl'icllltllr a l JtHI Resource EcullollliC' 

rcpon ' I he report w.trns th,tt lo;< of ;udt 

~CHU'- would rctnovc .t m;ukct .t~oh'Jnt.tgc. 

Logan River 
Aquaculture Selected Sites 

land 
walet 
urbanised area 
welllnd 
suitable sub·ophmal 
optimal ma 
histing Prawn Farms 

E*''~flfl" ' 
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Right: CSIRO is working with industry to produce local 

feeds superior to imported ones. 

Above right: The microalga Tetroselmis suecico is a popular 

live feed for many aquaculture species. CSIRO operates a 

l'nicroalgal supply servi ce providing algal cultures for 

industrial, research and teaching applic:ations. 

Above: Aquaculture feeds are analysed for essentiallipids 

(or fats) to help industr)' formulate nutritious ralions. 

Sustainable man;lgcmcnt practices 

may minimise the thrc•H of d isc:1sc, bu t 

then:: is no rt)um for ..:ompbccn,y, Sl)'~ Dr 
E'•a lkrnoth of C.S TRO Ausrralian Animal 

I k ahh Laboratory. Forttlllatcly, Aust r:~lia 

h::1s a long·hi.stury of disease detection .1nd 
m::magc.m<.·nt for livestock., a history th.H 

ha' llmkq>innetl a lenr.>ld g rowth in beef 

exports since the 1950s. 
rhc technologies dewloped to deal 

with di >ease probkms on the land arc 

now being applit·d ro aquaculturc. The 

Jilll is ro rapidl)' idcmily any new di>rasc 

prohk111 and '"''" the wnl< and <tr.ncgics 
ready tO comb:u 1hc disease . 

lvt uch of the rc~a:a rc h :timed at 

:tc.·lu cvi ng di~casc - frcc ~tquaculturc an 

i\us rralio is colbbonu ive . A recent 

c.~ampk is the CKC lor Aquaculturc's 

prawn ' 'irus rcscat·ch, a co llaboration 

bcrwccn rrawn f.1rmers and rhc C$1 !\.() 

di visions of Tropkal Agricu lture and 

A11imaJ H e:tlth. 

Supe r foods on the w ay 

Feed for aquawlrurc is another .uca being 

investigated by Australian scientists rha r 

p romise> t o di rectly bcndir the 

aquacuhurc industry. The dc1•dopmcnt of 

superior, locall)' produced and cn\'imn· 
11\Cili Jll)' friend()• feed> will he Of great 

bcndit tn thl: :lquaruhurc industl'}', S3ys 

Dr Kc\'in \Vil l i:uns~ princip::d nutrition 
scientist at CSIRO Marine Research. 
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lr's a s t atement th:lt m akes good 
l'C011UIHiC ')Cil!\l' 1.':011 $idcri ng lhat f<.:cJ 

accounts for abom 60% of on· l;,nn grow 
our production cosrs tor .1qu."ulturc. In 
t\us1 r..1 lia , most of the iCed used in prawn 

farming is imponcd , hut othe r 
aquaculrurc industries including salmon, 
ln.>u l and barrnmuudi rdy almu!\1 en tirely 
on donu:stic suppllt..:S. 

Williams S•I)'S Olli)' .lbOU! 20 1'0 30% of 
rhc prnu.:in in aqu:1culturc fcc.:d i'\ retained 

by the anima l wid1 the remainder e ither 
not be ing C;lten o r being excreted. This 
in cfli t:icnt ll~t.~ of" feed leads IO waStage 

and IHIIri c..:nl n\·crload of rhc w:uc.:r :-~nd 

the pot~ntia l ro impact on the wide r 
cnviron nlCI I t. 

'By idcnlif)·ing the nutrient re<ruirc· 
ments o t' rhc anima l being fanned and 
matching lite fl:cc.b to lho'ic rcquirc::mcm ... ~, 
more of the feed ends up in the animal 
b~ing fu med and less in the w.ncr it 
swims iu ,' he s:tys. 

Such a feed i' being de,•elopcd fnr 
pra"'ns by CSI R() and Australia's largest 
~ t ock fCccl m.lnuf:.I Cturcr, Ridlcy Corp
oration i n a two yc~H n.:s:c::tn.: h and 

development pro ject. 
<;s i RO, in cn lbbnr.ll lon wnh State 

agcncic~ and univcrsitic~, and with the.· 
suppon of the l:'isherics Research and 
Dcvcl()pnlcnt C.orponHion, i:; also 
developing improved feeds for farmed 
prawns and tinfish, which wou ld rcdu.:e 
our rel iance o n lls:hmcal. Fislunc:1l 1 :1 

111ajor I;C)I1Still1Cill uf nl\\11}' ::tqli'\\Clllt\ln.· 

Ieeds, is deemed an unsustainable use of' 
wi ld lisl~<·ri<.:s rcsou ,·ces. Willi•1ms s.ws 

o·t:suhs art already c'IH'ou t·aging. "'ith 
mcntfnc:J1 rcclls achieving. cxccllcnl rcsu lrs 
in rcrms of g.l'owrh rarc, usrc.: and H.:xrurc, 

f(u· barramundi , sih-er perch and prawns. 

Form11 latcd feeds arc ai><> oe ing 
develo ped ll1r juvenile .lb.1lonc to incrc.lS~ 

gmwrh rates. Their >ucccss will be known 

in the next tcw months. 
Another area attracting increasi ng 

intcrcsr ICJr cnh~lll t'ing. the growth r~li C\ ur 
young aquaculntrc animals is the 

dcvdnpmenl of live feed> >tKh as Liny 

phlnt s ( mi~r.oalgae) "ilich arc only one 
cell big. A s ix-week >tltdy by CSI RO :11 

Hobarr has shown rhar supplement ing t:he 

reed or juvenile Pacific oysters wirh certain 
micro:tlgac halve..~ pn1ductiru1 tlnH.."$. 

Hobarr algal bio logist Dr Sue 
Bb~kburn says continuing re>carch i> 

cnmmincd I'O finding the best micndgac 

fo r the diflcr.cm >pecic> bcin" fal'lncd .utd 
li.>r diflc rcm llrm enviro nments. 

The Hobart labora tory ho uses the 
hll'f)C..'\1 cullcc tion or living lnicroa lgac in 
Australia and supplies alga l cu ltures to 

h~Hc:hcri~ nationwide as wel l .1s an incrca
si ng market in 1 he Asia Pad tic rc.:giun. 

Pcl'ilaps Lh c most '""'c l forrn n f 
aquaculrure feed being ilwcstig.Hcd 

involves feeding microalgac ro tiny marine 

'" 'inlals known as t.ooplankwn and then 
lccding these: zonplankton to larval lish as 
~onvcnicnt nt llricnr ~,apMi k~'. 



Creating e lite performers 

~dt:( ll\ c hrcct .. llu~ .liHf g.cncu.: en 
h.uKcnwnt .tf'l• ofkr hu!,\<" hcncfih 10 the 

·'<l"·'~ultur~ ul<lu''" . bnncr.< on the l.111d 
hJI c Ill· en hrecdtng. .111imah " i1 h 
1.1\tmr.lhll" ch.lr.u' lcn,ti\"\ 1c, nnpn )\'C the 

<.~u.lf ill ' of 1 h,· ir ' ' ne~ lr>r thtHt>.utd' ut 
)'C.ll'' P omc.,liolion of .l<Jtt>tic •pc•·oc, 
through ·"l" ·''' tthtu'<: \\'ill otTer rh~ s.unc 
~1tu.: k nHpron.'llll'IH ,,d \'Jntagcs , ~. 1 \'!-o I >r 
SIC\'c t\ftx ll <' tiont the ( SIRO Di1i ~tOIIHI 

I roptl".tl i\gn~u lt urc, 
'lt too~ Wl cr.tf I hm",IIHI )'C.If\, .tnd 

m.ut\ ~,·nl·r.utun'. to J.chic' l' <.tu.._ I;. 
tmprn' ~llll'llt\ Ill (.lttlc. \\\: \::\VC\':1 In ,.: .. · 
\t~mfk.uu uuprn' c:mcnt~ u1 .aqu.1~·uhurc 

o,pn. lt.:' Ill 0111 hkumc. ~ ,\loorc "i.1yv 

The rew.udt 1<' .1111 hc.Hicd b~ ,\hoore 
and l'n.·\ton, wnh th..: ~uppu11 of j\luu:lun 

IIJI l't.m 11 1·.'""• h.,, 'ti<'Cc"fully rc.trcd 
1 he ltigh ll' "'"!;:Ill .11tcr Kuruma prawn 
(\\'orth S l f, O/ k!\ in l.tp.ut ) in e .1 p1 i, ·i1 ). 
.tnd h,,, .t<htcl cd ttll:rc.hc' in growth r.lle 
(.md 't/l' ) ol2f,%, 

~touu: ,,n, lw IIKrl·J~tng rhc gro\\th 

rolt..: nf th~ pr~l\\ "'· prodw .. c~ ..:Jn n:4.lt~~o.x 

pruduu1un tlllll'' ,·on~uicr.1bly. S3nng. 

numn 111 knl • . uul dct..tricit\ Ju:cttc,l lu 

turn the .lcrJtuh. 

:--hu.krn gcncti' IC\..hnit.jllt:' h..: •nt; 
dn·dopcd .11 (~I RO'; Di' j, iun of 

lmpt ... tl ,\ j:ft<' ll illlr<' .1bo will gh <' n1.1rine 

prodtllet' u·rt.llll t} th~t their bt'<>odsw~k 

"ill pt miii<C ""'"'t-: that wtll g.mw at the 
,,,me J.l,C 1.11c, t'll\uriug. u11ifi>nnit y .u: rn-., 

the '""~ •' I hc'e rc•r< "tll .1l'o .t ll o\\ 

11npru\cmcnt~ 111 growth roue tu he 

muh•J'Iinl u\cr ~ur:ct:,~l\\7 g..:ncr.lliUII' ut 
.munah.' ~loon: ;Jn. 

1'111, muhtplying dfcct .:an he ""c" i11 

~' .uu.lm." 1.\n 'Uh .. IH.:' on "'hn<Hl. "lu.·rc .1 

I u~~, IIH., n:."c 111 growrh rJtC h,,, hcc:n 
.h.htC\C:t.f f'l'l' \'C.tr l(u 'l"\CU \'C,lr\. \uuil,\ f 
rc,ul l' ;,n· c .\pcctcd fcH pr.1\\ n~ 111 1la· 

Au,u·.ali.llt re,~.trch. 

The .... unt: c..:duuqt lt"'\ ('.111 h~.· 11\Cd tu 

'dc.: t .111i111.1h \\ ith t:l\nur.1hk dt.tr.tll<r 

l'lh.' \ othl' f th3ll f.t:-t f:,fU\\I h, 'Ulh ·'' 

c.h,,.-,,,,. rt.''l't.llh..'c or .utr .. l~tl\'c nurking'- ur 

lUIUUr\ th.U .1pJ'C::ll tn ~CriJIIl U\l'f\C.\\ 

n1.ukc1~. 

lkr11 tng. 1 aluahk produu' hunt 
oH\U·Uil. .umn.JJ, and p l.llll\ i~ .lncuhc:r .1n:J 
\\hen: . \u , 11.tli.1n ~cu.:nn: i' ;.uhhn!! '.dnt.• 

tn our fkdg.lin~ .tqu.Kult urc: indu'm 
t\l.mn~ org..umms lrom mkm.1lg..1c: tu 

Jj ,ft l'<·prt''<'llt hm h .1 11lllrit ion.tl rc:,mu·~<' 

hH II'C Ill .tl)ll.lUdtu rc f(;c<J,, ,HHJ J. llllH..IlH.' 

\ lt •rchou'c of hitH: Iu:mi c.:ah th .u IIU\' 

he<oliH' 1 .tluJblc medicine\. loud 

.1dd1ti\C'· or l o ... mcuc mgn.:diC:IU\ to llo\111l' 

hut .1 le\\ .tppli,·.uiun,. 

I h~ ( '>I RO Collc.:tion uf I "i11g. 
.\l tcru.tlg..tc ht>u'c' c:nom1ou' potenual t<tt 
IJu: dl\(. U\ l'f'\ Ut Ul\ll)liC bltl('hl'tnl~ .th \\ lt h 

ph.trlll,ltUiugJ..._.J( .11Hi Ol hc:r prUJ'H.'rlll''• 

1\l.lrkhum '·')' 
1 h<·n there J re the polvum.uur.ltrd 

t:\1 1 \ ,\l~id ~<~ produced hy mH:rn.l lg,t~· . hlllf.t , 

Yl'.\~ t ~ ,\nd Anl.ll'ct ic .tntl ol ht:r 111.11'11H' 

h.t<' tcri.l th.H .tr<' bcit1~ itwc>tig.u cd "" 
th<·tr tt'c 111 .l<ju.teatlrurc tee<"-
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CSlRO rese;>,rc~ proj~<ts ••• helping 

Australia's aquaculture indunry to 
compere on the burgeoning global 

market. They cover aspects such as 

maintaining water quality. sustalnoble 
monagement, selective bre~dlng and 

genetic enhancement, disease 

n>lnlml»tion and the rorn>ulatlon or 
nutritious reeds. 
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