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FOREWORD
 

Thi'is Task Force (flF) reptt waS preci yia joillt 
TIsk Fore of' Solitllherl liegio fisheries scieltists fi'(10 Stilt, 

Agricultural Lxlpr'incllt Sitt ioii., tlhe Coope'tlie Stt('e le-
searmc'h Se~rvice (USIDA), the. Fish andl \ ilcllif, Serlvic.e 

( USm)), tilt, Ni.h.'da Mar'uinet IFisherie.s Se~rvice ( USI(), 

tit-{ Tecnnesseet \',tl]t-, Atithoiritv (TV'A), tilt, Kerr lomidIationz, 
ald¢ r'eplre~senltativeus, of Ille ]+rl'o c e.rs atndc unsers, of' millalict' 

food anilll1 1 s or. tll'l' )rhil 'cts,especially representativ'es oII 
Catfish ]Fan'ners of AImerical ail U.S. Trout Fir'me~rs Assoctil-

ticll.It is par't Of' a1 iLI-g ' 111d COIItii(iIOIIS t'fiort Of' Stilt(-
Agricultural FLx])t''imeit Statioins (SAES) and the United 
States Department oIf Agricilture (US)A) to assure coorcli-
,lLtioli of research stulies, illifliz' dllplicitii ,nd tdeveho) 
:eseii priorities designed to achieve seC'ifiC.lld dCfi'ed 
gois. li'h goal of the Aji;,tic Food AlliwlL Task F'orce 
has beeeidefined as fIollo.ws: 'To assure all ilicreasilig stll-
ply (f fisher*'v products )o,'uhce througlh fcllititure to 
ileet growilng world t'xmt c d . fli(' s ill thei face of levelien 
declining 5,1liliis If' fish [l'111 natuall .Source't.s. Tlis goal 
will e alit iv'd I hSl h) ooperti 'rlliI(iltI nt. l r\,Asgovr'rsity effo'ts to> i -vc v al'I olliv prov\idhe c'riticald researc'h and l s/.II' 

i.d'orIiitio,li ildto asdsist rlcltelilc 'lr i pbl)tic' id livt 
g otil'S es.gid l c Siigl u(l gultOllre." 

1,, l 6, it Ntlional ProlraL l li es Il re'fRtllf ltch Agiiutltl ituieied 

tommon lv tit' cLlI IcIfeA i \\.,is aiducld 5 '(,lls'lth i a,iStid 

I'l l'e 't i ti ' USDA nl d r:A 'S. it f i tilUIe iAs55(It1 oltiI c 
;32 nionaillil task tf'tcs were't al'ppointe(d to .studyl\ pro'blemi 

iS ililth tiasi-illi l'O llllIltitS-h t rt'.il 'li 't' tloit
Aqluatic 'flocd aiinials 'd the nt,.illcinalot'r~conslidere, ill 

task fore lt'i. |ii the L (I l- asifl eatSt fillAh icaI iit ii ' 

nlS)'iVs rCl, ift' nC iid'i'I ;todi lll'il erl '(', 1 tIli c.ll-

tilre ' a l t' c ' frod tiltng fiwIf til I ilril os'i pfsh 

si ii coini n iv (If\ waslil ntt Al. t imne,, h, N -
Iill Stl el t(I i Clt' all sif iit' ni of Agricl( ualic fse wlllil 

l'i 1)(11lt'1' t' asd,the o thertnli At't i i iOI llf lf*t rifotllr-'l 
E xI)tVi'h- il l l tttill i l-hollrS Offit'iil]\' I)VtiliOlvtd thait Cuil-

gl li iC liC ;Ilihll ll , cIflassifietd io ull A ilh otheruitl food ialI 
andiial t'o diiesc so thire e t't,ll tihl i cla ssi-
flted fccoreir to pr(llll as. in l'h sints ill' n it 
bee1'f, diyh', lit' il ia k (lilr. TLiLs was l i1 ultll tel. 

foit i'tfoc tle l hissii(. * Agr'icutlltuire d(i, ' "M Aillii ( f'1 hi t anii: 
F ore, try, ,,which .Serves ais ;i gKuidh, for (AIlls (Current'li ]Ill--

lt i 't'it A isuartilin ii iit-ia Liveorniti'lp t ii i lt' clliii c food(IIfp
ailsl] claiss ifiedl undetr Ret'searc'th Prolem]tn Airea (111,A) .90-1. 
"l'is IIPA covers'l' all iilt fishi f'romil lw\ildlife' iiitil h'vicw-

ploinit of nturl' res'.ources, I fac.t, it'e S\' tliiI e'xcluide's Colll-

Si ndetitll iistr'to' Intiu 'ti t LII,.st'igi-'hof atqu ofEIISn O 
Prloblemn Areasl tbit Ill't tCOTlt-rlll( it \\i h l)iroblemo'n ultu relll 
or. hlillidl' oif aiini ls. 

Illt ort er ide ntilif r tich lepe e ll i ta 'lll lant Iiihn . 
by p~rolemin areais, olllinlo itv excl'us.ions. Caulled for ill 1"e-
pird toi fi.sh inl t e( M aul ; ( Cl asshl ifict'lioii of* Agrict uralliil 

andi( Fore'stry\ Rec'.tich \\-its disregarded'l' lh this tas.k I'l-i'-'t 

eflfor't for researc;l'¢h problllemn 4.07. Th'is. tas.k forlc,,, st1"roiil' 

I'CtOMil~lllit i al ll offticial reiftic~t.ionl soi tilt aqicilt food ~ 
aials ll it' retedl(( ais ai t'llllilo(litv i CilIs.hei T i' ilcd-
hiire(of' mllatiic, fo lli l iliitlsi filces tlhl- S:ii ill])( Il"gO ])r.bhCiilI, 

as iS f'itt'ed bv\ otheri aimai~l commitiesil . 
-

\Whethe Shotliihern Rgionailil Ag rictuiral Resea':rch lanli 

inli Commillll' dein'S~iitteeltedAdmiisaiv.el t RepresntaStllives'. 
for Soluiternl Reg'ionall Tas;ik Filiore, il LJSIA col-tcliairinlli 

forl Allliatic' Food() Anlimlls wast not namedi (, Tile SAEI'S AdI-
mnil ai veii' represett,l i veli'(vi.sited wl\ith the' Admn istrator'of i' 
AIRS anld the Adiniistratlor oif EllS, aniid iirge'd lit, il th) dcsig-

ilt , i USD)A tco-idiistraiive replresettivel\'.. Thcey botlh ill-

d€ic.te:hat pre, et tihev (fid ll I suflicie ot researc1'.h illat i have 
put ill .01101tic' fodlanimal rbeIm)sl to jnstil'y takin g aI leader
ship rol' ill eff hfi i tilt- A liniii:f t.,k I'orct t. ( isdtatotli%tidi 
i,.traItolr of (SIls, tIl,. SAEI's A',dmliisl,'ativv Il.l'r.svillati\i. 

contaic USIAI and L'S]D+ re~search admhinistrato~rs and tvX
tVIdVch l ;III illvit:Li~l tol Ib tli of tlhl( ll o n llic' cl-adcmillistri

i\v r ilttiv'vs. "ll,' accte€tPld thle 11ivitltliol l deset It vtc'h 

dlsig~lt(i I a.tdal p l lrilt(' allmil list rat i've l'Jl''t'.('lvll It '. 

The('se, th', :cln ililiist tlti' i'V. iS'itIlti',Sd ftiedl !'.':i('Alm 

goal and after collisidelrilig tilt- vailltlls sjpetiis and Sisstis of 
:illiulllt', proilictll. 'l'ctd] to ''strict tie, stco e of this 
task folrce to resei I'tlMid setvice rl lvills Issotiateid with 
fresiwattr clilturih f tr'llt til [1' , ap I (fAlu. otlVieS. Mld 
fresihwiter crwVfish ill tiel Soltlilcril li(ioi. Tih' " thr' 
c;tgo(y 5I\ llt geileruaill.\ cosiist (f. Il lIlt il' limiteld lo, 
species Such as tilapia. ilite oniir. an1d sikt(.' ct.'. IAltlIgi 
the ciltllt' of* fi('.sitlw . craw\fish is smm.wha, iL' (fiti .,,, 
from th(Ise of finfish, it is i lchldchd ill this taSd, l r..r.( 7i. 

Soiutionis tIo.Som' Of till' s facij lllt'lllltl'istSIroblilll 

c llg be d r st'l l these' ll'.11St f'o thirlelSh ' tl.Il 1 .thel tatsk l'ft'C C'OOL-h1d6 d tl;t lri.. blisll ,;t I)IO~ith 

government iil 'iiiVV,throl h tt efforts 4lrtis) t( tsll ' 
+1 h.lll ro,

inl ,sIlitu lt' i ll( l l stat lti st s li t'S, I' llISii 
tbMiid :itId i:,' as ls'iT ., 0 1l 'Isillil' tcu 'Ilti l d 15

ll ill t eitt )iIbli,. Su .hIlIll'lt. f IMu1ills 

m 0 ai I 

k tilgtI s'i ritc's. "lh, Si\i( I,,dv lli h s, , i. ;ll
pro'ljeted progllramsl. I ltoIl~c ie(, 1, ilsl arel (-sriilcl ill 

Ill 1( o . t'cepoit.lthe) i ts 
Six wriingli commlllittees \%cwli ih-iilliied :liilli \thi with 

iit. s It 1"i l t ig Ihl'ir ;.ssigiilliit. "'l,\ il l

.lit'ltc Niti1 Sl k'it ht'I.) 10 1111ll(lIr 1s( iv, illst h.\iEt id 'If tl\t i i 

ioi idi l. with exp tli t.v if) tiill . 

a Ankt he .Sit 1ill lit' lu) iiillli:i. So theyit lspc.ie 
e%(l*ll All 1' till' ( ot s'(ll' lS"11 It'\'il'\ ill fhilil i'\)1 llial 

i.'Siiii tl it
+t l It rkites. 

"lVtVt .Six cllifiliittevs o1 th .ill. l ict IFood Allihiial 'l'wik 

Foi'tI w rtt folli ows :ll( (t Ai 
Fish and Par. siiltnd: (Dki '.s ll .A "lli,'r11, loof A2';-

ChaiirmSate Ioll s Auburn iililll Al 
fIlo i USI)i I I.iii 'x 5riliill AtLi ol,i.h i .Iljll 

gii, 1 iArkaAtt.eI 
Polllutats andt To'xis (Ill).\ 21:1, TDL an 9Mll :J(l;ih

iniii Make Grant, tS I. ,oililsi-.r1 Fish 
i';itolV, Mar;io'nl, Alabama.~i Mold lOuuth Ih \'d. AleS, \.,ii 
.Alall)ii~. 

]li'0(11hitil~i ll l iUM CiVilt'i (Ill).\ 310l. :311I, :312), :11:3, 

a d :I171: ( raes. Hart. iDileI ('.SIXl i lilII l. ltilii-
A1" Gvoi~ ' 

Reagani, AIES, L S1), Stir (dulh',t'. Mlis~i iplpi: It. ()id 
sal.;. .ja1111 . .,lllli,\vs. +-\'I,, Ski(Lm \,\ t;; Rolandil 

,SiNi rinim AIl'5ii.S, .e-t Si . S.ll u ill Ioll i h -,,. i(i l, 
'Sl s l ti. A lil ;,.

P~ [i it'11 ]V O)I,\' ~litil Ailid ( ,11il I IIIA 4.II. -110l. -111, 

-t112, 702, anid 70)3: (Chailii. (G. It. A1111lll nlliii, AEil' 

Stallt, (Cllegel..Nli. issippi: Tomlii Love~ll. AI'S. -\obmnli, Alai

iiiitl .lu Water,l Pacam kisippili.%hndMvlhl U'SI)O.Cl~t~li, l 

.Maiiktlim Het,arcih andil H.ct noiic. (Ill).\ 5. 50-..17.50S1. 

an 5Jl1 ()ri\'vll I*tSI)(, ' Iilh. licc k.11): (Chal'irm ii. Chmrhcs :.\. 
Arkansas;ili fllrolhd Bi. Alhvii. t'SI)C, St. ]ll'lill', FImlrhl; 
Jiobin H'. (Gttivelild'Sl( S)(:. St. 'd\%ilrdFl~''llrllrlu 

W. Mc'(o ,\v, AIS'], .Atibllnl, AIlb ;ii .1. It. HIh -l'll, EN] S, 
U~SD)A.. (;]ill'i (;-'lrli.i: F-] IEA-'aus IBinm\,, AIFS, ..\htltj, 

Geia:!ii ;fill(] .lml E. \\aldropl, ..\]S, SIalclk-'(Md c .%is
.si. .ippi. 

4,'pact~llltllnlil .Servicels: .(luiiriii , H l d All en. Nalliolll 

.Ma~riille Vislcrhcs Seice~V(. U'SI)(. St. Peterhi'lil. F~lorida. 

http:oililsi-.r1
http:ArkaAtt.eI
http:Admiisaiv.el
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Crawfish (RPA All): Chainnan, James W. Avault, AES, Products, P.O. Box 9367, Jackson, Mississippi, 39206; Stan 
Batoh Roge, Lou isian a. Hudson, Ozark Fisheries, Stoutlid, .\issouri, 65567; Toi 

Administrative Representatives: 1. Denmis house, .tate Reed, Delta Corporation, P.O. Bo.i 419, Belzoni, Mississippi,
Agricultural Exlwrinieni Statiois, Southertn Region; Harold :39038; Dr. Paid Sinith, Farm Fishi C mpa:ny, Hte 1, Box 
B.Allen, National Marine Fisheries Service, USDC; Harry 108A, Louise, Mississippi, :39707. 
K. I),lpree, Fish atnd Wildlife Service, an ofUSDI. This is initial effo,'t the Southern Regional Task 

C(operat ive State Research Service, US)A: Earl J. Split- Force on At uiatic Food Auinials. Subsequcent evaluations 
ter. will be a basis for updating this report. Heviewers are en

couiraged to direct commeits and suggestiols to the most 
User-Reviewer Committee appropriate ielliuler of thel Task Force or to the al)propriate 

]Henry Antliony, Clhairnan, Alice-Sidney Farms, Star Route Adtinistrative Represeitative. 
2, Lake Village, Arkansas, 71653; Porter Briggs, Executive Since this is an initial working (Iocuenlt and it is expected 
Stecretary, Catfish Farmers of America, Tower Building, Little to be updated, a were printed.nl\v limited nuinber of copies
lock, Arkansas; Janies Coleman, Rotte 4, Yazoo City, Mis- lowever, while thle\, last, copies may be obtained from the 
sissippi, :3919,1; Joe Glover, Farm Fresh Catfish, P.O. Box Department of lesea,'ch htformatiotn, Agricultural Expetri
188, Ctenlsboro, Ala., 36744; Sam Hinote, ConAgra Fish ment Station, Auburn University, Auburn, Alabama. 

SUMMARY 
I1Siit')t-rii.lN l1ESEA.,lCHi LANNiN(: PIROGtlA.I-Ii-sEAiltIi(IIOIOLEM Market research and economics
 

.\X.:.A4.07 1'm'SvA'r:n lOti)FlStt ANt) CtEisti 506 SuPply, demtal, al
 
.7.:= 2.._ .. .. price analysis of
Priori- SManireal prodcts

tiIi\'rosec.l(itetes d oct osi\ 

IIIA lroShort / 1974 ecllilded Demnd elasticity for
 

t 1974 itlzatic fOd it.litlmals

Long MaISM 1975 1980 in selective iimarkets 1/ 1 0.00 0.00 1.51 

FIRESIIWATER FOODFISII RESEARCI Economic analysis of
 
Fishidiselses id parasites ;quacttltural orodcatin and prctessing . 2/2 1.28 1.28 1.51)

210 (oIlt'i of e( ciril 5(07 Competitive ;nterrcla
pa,,iihvs (if fisles 1/2 1.60 2.0) 3.0() tionshiil)s itl agricultute :3/3 0.03 (0.511 .50
 

211 Control (it initrobial 508 l)'velopmeia of
 
diseasi f, 2/I :3(X) :300 (Iomestic markets for
([i]s 5.25 

212 C itrol of intenal auacultre products I / 1 1310 2.011 .0.(0()
pa asiti.s of tishes 2/2 01.510 .50 1.50 511 Improvement ii aqhua-

Sibtotal . 7.35 5.50 7.50 cultural statistics 1/ I ).3) 0130 2.00._ 

Pollutants alnd toxilns Subtotal 2.91 4.08 9.50 
Freshwater Food21:3 P~rotetion ofi iltitd Fish Totals .12.48 .12.18 7.1.50aoqiaiti, animals . 1/2 1.30 1.80 1.30 Increase :32.)2 

701 C:h'all'anlt.ofl hcli t.ias . .
 

for ,Ulaecultur. I / 1 0.20 2.55 :3.51 AQUACULTUIRAI, SERVICES 
901 Water quality .Marketingservices for 

tnlagv.l ,lt ... . 2/1 ...:3.() 3.6) 7.5) cti, animals 0.85 2.({)aq food I/ 1 1.85 
Subtotal 5.11 7.95 12.30 Statistical reporting 

services for aquatit,
Production and managtelllt fiood amimnals 2/2 2.11 2.10 2.111 

3111 Ilpl0cluti\'t. Infol-matiotl and tech
lii'orniianc.e 4/4 1.60) 1.61) :3(x) Ila assistatnce to 

311 Improvtment of food fish prodizicrs I /1 .1.00 4.011 (.00
biological i'lf i'iv1cy / 1 11.1) 14.91 20.00) Service l'otals (.85 6.85 10.00

:312 I ,ivirontiental srss Increase 3.15 
ili production I/3 2.17 3.01) 3.10

:3:1 roduc'tion CRAWi"ISI! 
ItIIlg'tlleilt systm 3/2 5.25 O.() 1.00 Production tid managementils 
NtIhaliza2io/
t317 l - 311 Improvement oftrutlthles 0.00 biological etficilccy2.00 2.1 ii2/3i i / I 0.25 0.25 :3.00 

Subtotal 22.12 19.50 32.00 313 Produttioinianage
inmit systtns 2/2 01.00 0.00 0.50Product dcvcloipment and quality inuittenance 317 Nldiatizati n anid

.1(9 l'rodtctioii of lislry strimttrs I/ 1 100 (01(11 10.510 
ItIu)t1ctS with ito
poi'etd acptability 1/1 0.95 0.95 2.50 Product development and quali I mainteniotce 

1t10 Ne'w ad itproved 419 Producction of pIrotlcts 
fishery food produtts 2/I 1.55 1.110 :3.50 with imprlov.d

.111 New atid ilprl\'i ttl'pttbiliy 2/2 (.) 0.00 (1.25
litn-fiiid fishery Markeling research laid ccontmics 
Irclli ts. 2/3 0.70 0.710 1.51) 5 0 S ippl, d(IT:oul aill 

.112 Quality illaintillltt(, 
illnlarketitg fislitv (rici analysis I / I 0.1(1 11.1110 1.00)
products 2/I .0 I1) 2.21) Total . .25 (1.25 5.25

71)2 Protect fio atd ft ii Increase 5.110Sitplplie's ftoui harmfiul ___ ____ _____ .. .... "..... . ... __lrgatlisus atil toxitis l/1 (.80 0.811 1.51) Priorities are shown isshort form /hotg foinntand are exlpressed
71:3 Food choits, ha)itS ol a scale of I i)4,with I as tht hightst priority: short terminsttnl)l ionl 1/ 1 0,00 1.00 20) proh-mns otvteding immediate tliort: itgt'rnl-probl iin needing 

Io)g term effort or 1)rlhems whose solution is less urgent to theSubtotal 5.00 5.45 13.211 ittdctstr', but will require clort ill thei next 5-10 years. 
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GENERAL INTRODUCTION 

A excet pnnds 

of, fish food p ol Spclies ctiv'erl I\Ithiisirt 
Present world production of aquatic food organisms, plants, supplier of fish. pro(uctio edinig oite billioll 

and animals are estimated to be ii excess of 5,000.000 metric i(cts I l 'te 

tolls, albut twice tile United States landings of fisheries cat be easil' suippolrted. II this were athieved, tie prtstlit 

products, (NOAA). Present world productil of fish through I prt d iictitli f le atI ) ieisisll i (Iis would havt 

beell icreasecd Iltor thvmIeti-htld. This could 1w atchieved 
a naetltiire is double that of five vears ago and the FA() 

bv lttter utilizatioi of ivillai. w lte.in lal dt id water
' 


has estimated that a 500 percent increase over present areas t hhat arc'li testttlMV l)ld:!etiv t Y as ;Ilbaitat for
 

levels cat be achieved by 1985. Thre are iodicatiins that wildlife.
 

the Utited States will have to becoe more atnd mort This trettietl)dts plotenitialhltaiimal piroteinu iodttill,
 

depetlteit oila.tllactlltire as of fish. climate hIII 01' pOipi. and fi and rcsirt'e'
a source The flr e liiVIICIit r lietter lalitid 

and topography of the Soitthirl Rtegioti suggests that inai utilizatioi justifies the eflort o this lask Ii ir'e illiditif'vitig 

aquaculture production. ittl atnd(l to licdct d suchitwould be suited to All - assign ittg prioritv resva 1(.h.With at 

cations are that w\'ith a greater research base to reduce til- o)portuiiity, every' effort iiiI 1st Nla |(le to bri ng a inaxinitii 

certaiiit' atd iiicrcase efficiency, freshw\'attr aquaculture researchifort t(ibecar oilallia etll tic. This t sk force is 

this purpose! 

acres 

lrodllction in the Southeri Regit will b)ecolme a itrjor dedicated ti 

FISH DISEASES AND PARASITES 

fill. h:tdess ar
lits atnd organit mattcer illtle wateir. aid IaitIntroduction 
ei af
inrt ot thIigl t to be souein 'redisposii f tiirs whi.i t disease 

l)iseascs of fish reared for I]ititiiai i caesu n 
fitalivivi liit-ic 

those of c lventil al livestock. (lltutred fish stiseeptibi lt. Stodies wi ch corii, ai t1is 
sgreatlv ilike i i t ilito f.i.cp r Swhl aakh I oit s a ieait ll w( siti oit l- di eti i g inert 

gaitisms, man\"of \vlich may le devastatitng to fish crops. prior toiepizotit cit lltitois. 
a id ii lder certait cotldi- ):il':sth01ut'isI wallt,. ht'lict-ked 

are aflected b yvira l , bact e r ia l, ec to - itt i dnodr 

Eet ites illsoime t il itiViral diseases affect Vollig fish 
tions tna\, kill to p rcettt tile stock. tay killa hop . ]krt-t. o lt- fishstock. Son|e of thestip]) 110 of infected 
"lhewre isllo chtcilotheraly for viral diseases; the ol t oltroleitsitrs ;''ag l)lotstita eL11s1if tlt stllckl. Slit'il llrtSits 

isthrough av.i'id.'ice of exposure of iil-itfected siisceptible get into fish cilturv stt*i s \ia colit ii iiiatetd w ilir sipt)li.s, 
fish to viruls iifeewd Imol)latio;ls, lrv'itdion by'usiig virus- tratsfer of asv'ltptiiiiiatitc jitlieed fish.ir1vol-fishi vetors. 

free adult fish as egg sources, aid proptr matagemnt to Soine intern al partasitiSri'iidvvilsatii.tI fish stit'ks while 

reduce stress conditions. others caust in clditt diiiilitatill. Somet 'n. tsiglitly, 

Bacterial diseases iiay be specific to certaii fish faimilies resultitng illthe fish butitug ruie"tet'd bY tittll tili. 
ii rtigs a ii asilahlt' Ior i'a ltlutytt11 
o. they iia be tollspctifit. Some pathogeniic bacteria are (hellot lirapeltit its 

and parasitit ascs, If tlise, itattrials
obligafe patliogetis while others are torially free-living iin bac terial disi but sml 

effiCa'v ir i\vd
the water. Pomr ettviromentl.' cotditionis are i fttcnpre-- have marigitil are liit i ri by ri illatty 

for use oil fd i,,.Ihunpruvid methtds if disease
tel'sOrs of microbial disease ot1t'c.aks; to\w xvgVtt, adverse agcteies 

\ifish ilais.ten eratures, crowded conditions, acctuiiiilaiolt f metai- thera py would ilttca ,,v Iprod wtio(I 1t1,i 
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thait diseas's of 

Pirolrities: Short term11; Lonlg terin 2. dev lopmor efi(iolls econmica 


TIitlec: Cotrol of imtel ill pasite.s of' fisht's. 	 I).ctci'ial agenits caliis(' Ct'tiltiiicd lisltvs, aiild 
1(1 (I''(t) 	 and1t'~31h3' therapetic IC'm.~l 

Obhject ives: TO3 de(ve'lop lmor(* econom31ical an1d eft'ttivt thter- tilii cotlrl: to (lt'tCI'llinvllthaitlilll 1' d]iSea;se SIISt ept il)ilitNV 
apehiltics lirt exte'rnl parasites andltwork towards approl'la illdifflerelit Strinils 01' fish. 

ofIliem ci inpoids In. govt'rIl umncult reglahtory ageicivst to Sittiatitin Eviilnititiii Inlcreased~( operationll costs have 

Sitlaiol 'vllitin:TlvIV';IR potzol) 	 stress thev and thought toi rt'iiilIiaivexvi'la 	 phivsiiligical oil fishi is 

.;1 1S (itii t o sih esm ie d ai e Ml ot sl f, Il l s 1 1 5(('h ti hb it t', It is k nolw n I xa p a r t I l t 'r(' ms fis h.r J o hiv ill (' ie i n ott l tti s' 

SliSt' ilrfllilislle' ar lbt'iljiitoiis aindiolidy ll1i0vtl cetaill con If()\\ t,,( condition~s stre(ss fish anid what phYsiological
 
dlosc*ii' fish T~ill Ic11i dil iiosj,, S('5 tilkV A F(Sllit tl (
hismos. rtozoanl, 11a i % ('I;Iflltttiill jh tlt iIIl~gi iSlie 

dllifficulti to' jclmitrlle iwi'jit'5 alIctor fils kniw 	 are iinvolvedjossolinila 

OohV~isi t 	otluir''OfI' tuulishecs ofteni plli'iis all~ efivil3ol3 A Ouiiime 1wof acterl'~ tiiwst'l f'fish;it( kissli, but1 
(,t~~lilfih lu ltiiI lIlul M,v p l-st-SIly i 's- il juel(ici i N itit dlI ' 1 illStailc('5 wiiert' iit's of. plre-ilslY

55 fIOS iIYs O IgIIliIliIS iS \\ itii fish lilortllhitils.IIililt J 	 il' t t'lliO lS hIll15t'SO I dsat.og nsn IflkimI il dit'- iitl'd 

\vtorslull l itlll ohoos.case parasiite j niS (1tji.5('e oi~l tli tdv . h n r odlvaI(\.ll5olv-pe tcSft( ii 

stIocki'hfs.\'i'lfs 11 l(l1311I)fii 	 ('lliCiI(A. cali tto dhiseasedlliif'll 	 (jll('StiOII;Llit' til~t be( uised treat 

j);jiijisiti'.s 	 Illii5 lhe traiis It'iit3 ulllv('edh30oil iiitluiltic food( fish. Mioreelc' co a nd lol dri.io's Iicht towar 111(11 

fish. \aiy Ilisea;si.s of, fish caoioot he (olht i eadicated siildh~ hi tii'~t'opciiti'illd n 	 twr lii p 

tca] 11111t'fiiciiotis Iclltroll Intasilles :3111lt'dlit diaigiitstic 01' Whle~alii the lsm-lofllilt faivors ptilg('uli over host: at 
Thel~'(55iV ofi kllo\%sledgi tl'he tillies tlii 


t-pi/lolioillgy and1( civSil3o1li itjil rt'oItI lleits oif 53131113(11- of l'13o1.11llmosis. coil31:liSrk and3 ciitlltl catfishf vil-lis disease(
 

jilili'drc 	 laLck (i 1131 prtcst'lcl is difficlit tol detect. 'thlis is trilt 

plIt'iic3 I3 	 not) b)1u pontd the' U.S. 11(' teffects of' aillti' olll('sistaillice llivll'(t1)illisit('s ha~s 3ill 1 illts ill 5331theil ai31( 
tgit3'(. 	 ('iillli(liow *g(lill stesses of (Iist':si.o~x ther thlis lonilg 

Rlesearchi Approaichecs: Bvtert' diaignolstic proc(tirc3 :il-(' withi e'ffective' conltrls. 13(31stit'lt-filled(. 
3lvedt'd iloic 0111'clSs whereI3 illilliolll Onils diseasst kLilowl jilltt fishp)iltiili\ carierU'fishl tm,3 virus3 ailt Ilo sv'i-iollshs 

is /Al3lliag?;l:1St tst aloof~ iii oitleit1 licl,-osisoclr; it hik 3'is\ that I fisiot i 'Sll U.S.; fillet'tiouls paIilclt'ati' (IPN) 

ljlIioIiit'lo.lucltil'j.to. mala l oliv" -Illilthilio ff llca aid 	 111s 

i):ililll 	 tiltvpllto 13''Im ob : r('St'rvlo111elf 	 d:111(1s 'lir~icl fs is Ov33' l~t 5153 dote linft IPs carrir3t( po ltint 

1.11111cililMlihretritiols.rk 	 ehM.w's fisappropiaht' lill th liqlcre, l erw stt lt' si g i e attlig'lC 
wwAteeciiials hog PFA an USDA.loijoi\llt( iit-illirlioiisiis ipsil.1 eetilaclrv.sac hc 

ec mia 	 a g' 11131 i tiIll1575 Pa eCA1 i 
prgaUhive'lln \ilt ai clca't Ill 5l~l~ erill l (h'tr3il ins 

1-lcvoi an5o7.pJiicn 	 mcvd V l 1;til\ s it fill. ibog ls 'concsertexd effost 
Ilicil )U IlllllIJA 	 t5- lot'ds t'\iatil calii- e '( siiseptioohtc 

2.1.1)1lirpiliIhll ntid2.00t.( 6. in0 wittti loosts.A(tThetei li( tl ilsiscvib tt'toi h 5 ialmtic~ 1)3 

11111vill sstnlSateltillsliulS bv I' vilto n-sarh isIi lllhs lntv(hcirtct'tb tweesllh g01tio31dl(ictelh 1l)leic train
 
(iritics: hollot telitti fis stck throwog Irtrdll oI ha'tt'cl cafish:rIlli aspct's hohli'tR b I'l 3
l inil exp(lred 
hjcciindscs: h'osiv ie t~ilt'tllt"lf515 ~t tol5i1 wim.id sath iftt ;t'lif.signpifican (lh~'impn1 fililIlge-l e 


io'lh (ltrit I Ov opi 51ii 01 1id ia ou anS(sis('coihtlo ro n ~ )31 i~'lto i~'tC
11 iaeti dsi illi lhictioll ow itt tX Sl~~l 

ji' It'clltirsil o -1 iraite fil orohsthv vict ttiwl it'tlicsttthis hitdv g patlt'l Apphiltllerh i ttio ' 111llt'illtlcStwll-hil
' itscd ist l lIlfl-slaions,\ 	 1w heralw ltics lid Il-w com ()If OSC(Ttbilit % of o i st-all m mdIiioi c 

6oid is e a po e v il.F o i ru dnn mt h re vI-ol o dtol it1 t vtl'ailu xNg. 



dterm'l'iinig t1e pat iogei lesis oif th1 ic( i('35. 1Fi303(''i33 

a1n3tibody', selective mediajant1ibody assay, speciallizeAd tisslil 
eiiltiIre teeliiiicqie'., and1( electronmici'oscopy are soine tech1-
lliqlles that may3 be used ill de'tectiing carrier animials. 

I)oiiogel letic alld( hleteligictic 5t13131 sus5cepJt ibility to 

dIiseases would1( he Closely correlated1 w~ith Cui ti Iral Ch aract er-

ist ic studies. Coiparisoii of' siusceptib~ility woulIl~iecessitilte 

dXj'.3-illitili ('lalliog li*v kaicowrl aioiiiliits l pa3thllis by 

3313'3ta cond(3111itio3n13. 


Priority: 'I' vfect s iof str3ess, physiologicaul and3( 3-
('3vii'3 


ili('Iital condi~itionls ol (1isvilse( silsc(l~tiblitv are1 v"' primaryi 
illJol'talice. 1)w('lliliellt iof d

1 i33g331stic tecliliillies for3 
itlentif,viiig pa3tho1gen1 Carr3ier3 fish ili asympl]to~inatic pola~3-
till 3 is (l('51('i3te1\' it'dvd(. A vi3go3rous eifoi't to (dvelop 
ilf(' ('fficaicil3 emlil3cl tli(r'3peiitics, 3333(33333 	 13'llhd5 


oif trea3tilig ba3cter3ial (iisl1e' shoui1ld be( ('333livd( olit. title 

var31iationi of, (iscals( 53151'ptiibilitY lbetwel strl33t (If fish 

1.97.1 1975 1975 98
R A Base' .\'I Iirwamt 10)% il(r'g'i-ave33 3 l'31mmedt-1 

211 5.25 3.00! 3.00( :3. W( 

Title: 	 Con3trl of' ioitcl'3parai~sites iof fishes'. 
Priorities: Shor3t term0 2; Loiig term 2. 

Objectives: To) delve'lop mlethds of' cIn trl f333 sporozti/l33l 
proltozoa.)3, 333ljl'3't33'Lil SVSteIIIi(' i'llltgi 01'liiisightly' ]I3'1313i33ti1, 

culltulred fishes; .311d to) 5ti3(i thle ep~i/.iilti(lo3gy' of, inteld33 

t(i3 31.212 

Sittli~oll Eval 111!tii: 1 i i of isislepood culitil. u's In 
(331151 till. 31c33ii3t33 i illii'r3J)3lrisitvsill (t, fish cull
tiire SNvsteiii; this triol' IM XOS35pl3idiiiIS 3133(1is julrtiCliffli 01' 
olki-iF5lplridl3lis. ( i'taill 33iviltodes. tl'g I i33t3(h' 33333 I.,t!(,((ts 

il) v33 a1ccoil131t3' svsteaiiI if'tin' proper iuiteri3c3!33tvalso3 ill Ilitv 
host s are prcsevilt. Fators favoin3g (i'''t;i 33 i ii 

ini(latt hoists are1 n13ot m-11 K3333wn; if' Ilet f wen5(33 ilclo3 
kintwii, con33trol o31 iltlowd3'Iat3' hiosts ti3333Ii proba3el5l bct 

ralitlill 1 dIrastic (lit31333ticrapi v of thelit1im. 
Re chC3'I A~pproa3cheis:N133 idul o33tv13;Mon. rv 3(13 \ 

(ilar15t3'5 is iilt'l. It would3 be131313t)i-oitt' to iilitle 
3331( cultile ftle sporoi/oa, i.tt'll tioaltl33j toit3I'(ll-cfiltille 

31v113i(t of, ('3illistlm ile ofIlll i\ \o,*' 3. transm33ission3 ,3 
spoiiliS 5ibi3ild beldl3tl'rm3i31t'3 l313titill'j)'333t'itilm 
of, infec'(tive'spol's 3Ina v lIt 33333 i33llv t'(i 13333 siillilt' at-filit! 
oi I' w Ilist', 3thsp33'(' The( il ite33333'3l3;tt'of! dll-lroills l3ic33333
ilid( be( (i't(riuil'3l and33hict33l ii'otli tile d l ob13 

p33ti3l III 53i l 53 ldi'1lst'Nw to3 tiIl1 33Vst'Stilt'da~lliagotthew 33333 
thei c ('3135 

li'ili(Is sporoman loit t( 33

siglitti il(l'i)it113 tofcatlish l l hoot3 an.33 T3he33li33I 

Priority': Conltl o3f li j)333333 till 

i 
slth ls I333(1ta [d3i'I1lin.,~(d titl epJi333ti3I333y of33! vlI 

pa33i5tc331i33 is e'55(liti3Il tll (oll33I. 

S.M1Y I~fi'iitiuit 
191. 197.1 I1975 19Y) 
11(.33 No3 hicra 1(% hilli ft rmli3t, .?I/,I/ 

0.50) (.5o )0 1.1 )0S 

POLLUTANTS AND TOXINS
 
Introduction 

He ardlI( f1o3 1 )tliltiollill 	 1'iil(llS333333i13'iltilreil'ic3 ) p)3tlils 
i(Sliii 133t'li(33 icii~~lltliIt3!5313 33331 

333'tiilig (hoiS 55itli3 13(1tol wite33 and3((lniliai l~coiti il ofri' 
aiiciatr~l dc131\.ilCli;) tlloi( 33(111 fh Miicr' ('i IlldsL3i3333'I 

ildi~~llCIVIiCLS;()h nc fr"fs333) lC~l~iI 
tha3tare1 pu1rpose1fully ap~plied tot ''.'3te3' ill 3333lc litoil1 p333('-

3(31's;(3) 31(1 a4'!!3131 io wae5('I'IIIO(list'! 133 fr5C3'13333.ConItol ve th~ dicare 3'( 

fish llriiiig operal3tio1ns; 3133(1(4) 3113ii3t('11IL-C(' CCjtl'01(' l(31 


wa'3tercjijaiity' ill aqcl~~iture( systems33. 

titilis If' pers1isten3t oracl)3g331(1i33i3(s such1 its tilt' plcl itlIi~l wt1ied 

bipivlyslllolis ll D T ll iomrst' I~aivly 

spills.t313'iiig. Fish1 kills r'('531tfrom3) 311'i(ie31t33 ca311di's5 

m'(llillit po1i533315 3113(il3(iist'i1 chemtilsR1. 

proleml(Is to) a33(p cilti:"ec whli '11alIitu3311, apJplica3tionu 
ilethlu, l3ca3tion,3 timeit, or3hick 3)f coota13innien'3t 1)3'lst'3t highl 

p131)lilit 'V 133 531l Con3tam3inalltionl.' (ltlllilltioII ait levels 
le'ss th1333tha c31 also) recolgn3iz/ed 33s1 us'ingi3iml)Imed(Iiate' kills is 
po~tenItially (1a1ma~ginig. FishI explosd tto co(3ita131ifilt('(I wa3ter 
113315M1C11311l3t1 resilIds to) ia131'ilelilhvels tha~t Call3(de vase~ 
prollhi't ivity, prlli('( 1311-1i31v3), 3)'l' 3v1 131'31t1 itsha3zard'( 
food( forll' 11113n o)'lther'l an3ima3ls. SeverIal t3rc o)Ig31313('53are 
('t)licet'lt1t'( a1s highl as 100( th33311s131(-f(31( overd3 ldvl ill 
walterI. 1lud5( trace'( cotam131inan11ts also3 31(('3111i!31t1 ill fish 
Vi:I 13t111il f1)i'3g(' 313l(1;tIifi('i3 fouod. 

A~ ('331trastinlg concernt3'3 for1 1)tliliti3lll i linlaulli('r resu~ilts 
from3i ilit1'lltil33 33p1 liCvltiuoul 33f fishl'I'5' C- t'llcl33131 tot 55'3t3'3 

55wi3333 ne ll'5331 blt33icl 413t111at'3! 3ilvc.3' t'1i'tk 333a,3 ill 

33333-t33glt specie3ls. .3cttf.tlit' clivi33333,3lVi13333315 mv33333'Itt 
ill3 cllilc bil Iew3 a15 14itw 133 a''i'''1 '. o3't''l Ilm 

colpl witih tile Food3(. 0i)rg an Art till,
,333 333iiic or 

3 1It~' it(. 33~i \t.ii333, 33 
Fe3i333('l33v 331c('iitvl t'\'.de mil Ill1'tI3(3tlltc. 135 ii 
NoI Is ta , vii ilavlkie (.i~tl ot3'. si't.t b\3 ll-,3l.1w31. i 
dusiY 

l\ct 1533i135 131 33333ib'i3'3v tliI3t jj
 
333 l13l1tage~(llicit *. Thelse Iiet''(I ( it'313'l'3 Ii(I iult'
i313hllhle 


,C . , . it 'Iii lfit 3."
 
et.) sioilims g3315V11. rep13l1(ti333. 4.1.) al !ol' l
 
cc.); 	 tit'331e lt;133t5 (hl o 10kit.l 333 ili 

"tao315 it3 353  broad1( 	 a3(ij) lic o3iIc'I.l'tqw3333 .1331 

risks 13!'1isi3 kills I'-1331 31133i~C'411.3313t\ d3lt'io'3i3'3t 33. l 3 illi5 

I333'itt 
Title: Pl.'(tion3 of! fishiiali (tIlic(3'3 it 

newS I(e1(ti3 tll ()It 3liwhaItvl3. 
3311313 alilat333 

Mills1 fromn toic(chill3i1',tI ill 133t3(a13( 5531133'.
 
Priorities: Shorat tlrin Iow erm 2.
1: 	 .t 131 

. 
Objctiv'es: iTovvmv3131' rcl''3iw31 ldv33333it III,! hilogllil' 

impac3(' tIi It mi('('ciillt il llfish. 
Situa~tion Evalllatittli: sc'5('3l g3't333jIiilililig, I TA. 

F'ishl a1331\Widlitt' SI'3'5hl'.N \tI'S. 33331 33!ilt-I'ls l~3i.i~3 

research('1 if pollio33 tll Bo'.t)3 Il' 3Ililt twl'33353 (11 
t1w(il.r it'51311( kS not3 3Iirl-ltd t3355333( i33(3!3tg3il551',Si33g ho 

d "1 
(5'33'lits doeer cwhidg'51315lo 3 

pac(ts 	 3133(1r(li'5 v1I3U333i(3'33f cu1111i13t'tI 1f33t ''lic 'i' 
3333 1'('33 iet31t' ,)# 
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it('it ",,1)11 i 1I liIt ( l I-litrated I Ik i~rt wit I'i (vll ia s~~ioil i-
I,I", fll ll I,,(I ,I) -ct-SiS II( I, . Four (,xI Iph,. it'm II-
litim '. 'tltild. fltl iortes, txicit''. 

,lii ',I ,'txt.lal I vit(h,and iiliistia 


it.,itt it ih'ii am nslhl(ll.ial
ti 	 che('mic'ls'.JI,, 	 in a1,.
"p,,,,, This A llow.s acn'r' l pr'tdif nI howv a'Hills 

It.. .t' , ill llii ''il Ill 
 t 'c. t 'I. 1:('re'm]pre- dattt o Ii.lippult registiation.i)ther

l ' 	 Ma'y imm('diate i'st;i'lih,, ht\',',r t. lit)i s;lli'l, lo.'"\vlwiiiJ)promlcltiol of 


tIp IS t tr1 l1i tIi ai., ah tii ls i tiontl (Ieiils 
,,- ;.1 d \i(. ton oi t 

I.,ti.iu, llir.,'.' t ) r,(alis finite 'sal itcs 

litol,, I')t t'i'itIa ,iill t id'eltion tohlnia 
,,lit ",Stiil iltilt 

' 	 il,t~ l ,,Sli us. iii ii stat ~ . iit'I Iti ni' h h 'i'iiiit ,ls.tutu'I iit'etttl(i',ill 1.1 (1 'iu . i g (S((tilit fi rein fiI,,, I ll'l )l ltin ll''i 
v prati .li i 'fl i' l'ii"t a leveIit, , li ,( ,, iiiut tls ti(, i. ,t ihI, i ',in fi nl 

IlialI"hl!. k, lethd'rit),ri ovd. 'd toarc ctllitt , lixic
-,,7.l 5,, Ill, Il. 

21:iIti ,( i 


vitleIrIt u1' ( 'rim l i utt
r111itI'hs: Il ti'ii,.( -Ige or iitss tod 
,,ujetit t, i i . ttkgouu d t',u n..lrh + tt, l c ii'hlitlt;i t
,iki~..ilt .1'i iiltttlc ta 'l.ll t'idoI l vsi "f' d 'Pf i sh'hI,( i it i s j l , fisihii i. itillis 	 l i'f' 

1 	 il i dii(ottt be5s 
Slit',uitt t I~' i h"' ,i'iut' ' Iti~i' 1'i t l I ll,.l'St,,t rt, , ] ies(,
' 4151-.uIf'ili,,d . us ~~~~ iii''laiisii ~ jiltw ~Ii'.' ll' 'mi's ii d -patn pi, it 

'i . itit's,h ' .,tit,iu't . li '. iiiuius'u 'lu icilsh ii feish-
I. itll,lvtl Spehlcs i. ,dil' t.t'tilolln~;I.I , lS . iti iiicam l used iisar(lhe for(' smodified..i se l',as, 

• i5 'Istn{lti ~ lt(n~!15')7i.,,hIs'l
Ih.,,c Il\~cliv ,tv 'hi, on re or 195(" rll'FI cct' ril (Hi\tll col et -w 
Iliti,,ll lil ic" Ih.1lhrilltlilcd,,iv h it ihnvl,illsh[Iicc'tt'ii'I ;Iicii' l'rmli1 t 

CIie: I p. 0Ii I.i ll ii'il t-i 'nt.inhl 

l 	i .lt, -1 
]',i ih (loll-l 


1tlll
llil


P o"'Itl iv 

1114, I 

cll b i(llide.ais rii
l os'. 'lifit'hs
i'tis 


i o tilt c Ivl. anitittn adi-ipI~ltlius utisit iit i' I)i ittlit't ixi. 

11Il•S Ic i~ic. ia i rllmlll dl l i l rd u 

ll \ I IIr l hr
sIniguln s.. uius v cIalvi.,il I llfa. t 1 and(('I. iti~i'.it 	 I-,),a'()l hiii'~ .i', l( ' t)~.li i lit.i'iti it:g onil i'ii sil'lill sitlsill l'sttic''ituil c lcr-tilit al lcus'
8 i.' r .1 il I wI, I 	 lll\ t'll 

21:1Ila
p lI.11,( I .,t b lo c i"'d.ill fish( 

itT11ciil,'i i'.ti 'rtii(rsti l;is tin ln'(fT1.u I)liill r' luhsts.illicaii ltluiltiitt,saf lltt(andi(4
litil-l l Ilh m i' 11d 411.. I lul ymlsha in 

Ih 'illtw k ,l,"i lia loI li ric.>h il I, v I , \ t IIb ta
lid cd foo d111 illvilsIllil 1(\% is d ll w "Ilhtdoi 

()lit''li l~i'l~ lltli( ilh): n~lil~l
t~(,\ t's I,
h, 
 llt 'l-i 


ltl.}ih,I} , Iit,h It itit, t0,,il(, fcpilll lii <, /i 11i d,,/i,; 

''Alr li,r'h21 :1 lll !t ,i, .tl lli -.160 1.30 

T,.,itl r I wl ( c l(,,t. I h, hi" lal\ l(f w li. al'hi; lif~ht.\Vih llift, 

tlip . a(iol i( il\ ~ iiit\'i. v~'~~'c. (,ll lllt 

l lidI,thl I i', , lililllVll 


Siludi ll \;III.~ifII:( IIIIId (11111, lt I.4rsFh ita'h 
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lower ncd of flowinig water s'st.IsLie s i ,plv (lisc lia,'(l 
to thei eno'il'ollient. however, to reduce pollutiotll asp(,cts
of flowii ig water c uti'es aitd effect uml efficieit1list!and 
'e-use of water, better techniiiues ftr reclaiming aid rci"-
utilatitig spentt water are nteededt. 

I'cent actioi by tht EInviro)tineital Pr)tctlit Agc.ic.\,
t('tuires eflluelits fru)n clt(res to Iieet certait wat(ererpiit'
stanIdards. Carefuil stdies at(, (eded supplyto data otJ)pO 
whicl, to formltet(, realistic water (luality c€.iteria for ei-

wastes. Fiartheri'oe, (c'ltuttlical ittts of treating eth-

t'it 'viillbe iccessatv ill sotite situatiots. This as)ect is


pruil)au.v of thlie priority toi the fishhigih'ust shtirt-te,'t f.'t't-

iug ittdistr\. 


Research Approatches: Short-tnto emphIasis should he 

given t(o mnit'torig (l taftv of 'atet discharged from 

various tye)(s of'1 ures. 'I'hese (lata shouldhl Isatlilted 

to establisl realistic w'ater quilil (riteria. Lcllloilic'tl watste 

tieatuiiit tecltili(iijtS friltiitlier.
should Ne adoipted ai1)li-
catiotis on' d elo)pel specificallsv fotfish cultulre i)tatills. 


Probletms o' excessi've fillvt(iplatiktiii jn'iichictio(i, i)xg(lI

d(lpetiul, atid recla.atlton alid I',ise of witer slo tld Ihe 

assigtedligh ]itig-.-le, priority. leseaitch sliilild ie col-


PRODUCTION AND 
Introduction 

.\lot.( efficieit prid(uction id IllailaIiIgeiiiit of ieshwlller 
fish for fod1() is ess(Itial if fish flarmilng is to tc.hieve a stats 
euital to that of otle. tvpcs of allilial hitsli idr'. Researclh 
pro amlts pttced adter tliiais hio iil lsi shhilddrib.lyl'\,

chie(' siV.:111]hut" Itl e of fishadvances, tIt tilti('sitiatitn 

ivii ill iter p rets(its sp ,(ii1 p oblel]
ms of' fedii eli-
\vclllel Ital] qldity, andi( 11:1in'\' hi.' 

Improved lreeds with fast growth, efficit I'eed (l-
\'el'Sill, iId Ll)ilit' to eate (liVili(ltlietIl i] o)fto t ltiditiolis 
illeli.iVe Cltllrt ate Irgetitl l\eI((( . Addltliiinal ktiosltdge
of feed follilllatiolI, Illitticlit aidltii'a;tcll, metabolisi 
woold bv tsef'll for develuitg,l)i r efective proidiuti.on 

,Reseatch 
out c.uitorol of' e( vir')uo 'cital (flItlit' a id waste 
removal froill watti(, ilR),ciailh\ ili)iirtlit bifor(re utltr 
:ldvali.ts (all taigt-l ttie plaicet(iit eltnla )raci(tice. Te'"e 
is lived hitinriteseI pr'odtuctiol ,lid kntowledge lil reg 
hLtilig, 

fltteilts. lechittoizpes Iotust be t(tiickl*vdlevelopedl for ituipriiv. c'itaige to ntattural wilr-IS.ilig watrl' (itality ill cuilturs mild miulinize tteaitilleit of, Priority: 'hilicei at1itY\,,t(r iN , llture .\h'iiti. 

of live fish. 

.gical are
]lvysii]i iliiictitns similat for :] alllinlls itli'hl-
iig fish. Ilowever, fish ,!r "cold hho d" animals .1tid 
acquirte a hody tllie)cr 
 lr almost ideitical to tle ettviloli-
Iillet. 'I' se difllre ices iiiIiod*vt npetit tre affect ".ti-

e b coiltes slower silti-olic 't.," whicl ill willtel tltali in 
Iniitt. 'ihe fisher esearcherIucogiiizing thes. Iilcrellt spe-

ieS andh pliysil. igi(,.l (iffetrle ces call, hitilize scientitific 
litetattue l Ibredirltig., pesticid(.s, aidntritinIILIll, pthlltitilli,. 
stress, allI apply' thest fitii(lidigs to inte')r(t jla'ticir .h rfishers. 
studies. Ill colttast, there is tolls lilltil\itslu t e i sll 
pruItulii t(chiuiellts aid ,ilid 1..(1ed itll.harvest theis
animil huisl.,(ic,',. Th fish'e , r(, ' (,'liel lutst (hIs(,Ihl)
i((lilvlt, facilities, aflid tchcli(lotS with litle Iil ili its-
sistatIuc ficin the LguiCtual' iiteta't'. 
The objecti'e of' this task force is to identtify\' ihigli pirit 

pirolens; tlhen to elicit itvestigatioil to prosid i base of'knowledge ou reliable illiilulmtgeuitilt praticte. Fish lihisbatldiv 
is stilliii its illfi tcV anid pioperly a1 iltapplied liagel 

dictcd iltl o s alpml roidr Wlaca wI(i i are coiparal i f)
those its.(d by fish lItrimI.s. ivestigattions shold ilrlcilil: 
(1)cat'ses of' lilti.-grell ila bhlooms, (2)cais's of phho
pltktoit (1ie-(tfs, (3 miilhds for predi(tili g ilIhtlf)I.lIktoI 
thte-offs, (H) sttppleliil-otfl aim-d ls for Silyci1ti o\Ytgill to ,
Ii cal) id lI' ,l i tuif V'ssiofi hijijl ild hll Jil 
Ilh 
topan)llktoi, (7) metho il rf'lllimi,,,igi'll u(.t liSii hlrf, for 
rt-.ise, alid (8) ',', . 1stiilofi ('4 ltm s prior to dis

(hli'iiiv',..
Is stltclintg crops oiffish iuM.i'.dls l(I ijpr liiliits if' fish
proof icttiI1 aMV iulpostd hv tilt, to militairl l i ,llcute 
wav, qii, it\. SiIilIi (tlri, i, of scler iluitits lbs 

restlt ill l o'tjitsvand s'lilln,; 'I'llillc hos.h ,ii ell!fish 
teclhilites hlI' liluiti %kit ,l' (lflualit\ \\€I )11h1allow0 5'Ivit i 
)rld,_titlil ill (l'lttls iol1I miimi/tliI/, ti l(oilmic. risks. Fi I
tleriiiiie, ('llll'lits In iii,'oll,. \. ith high (IlIlit ,trt 
wolId bei le.ss c'lu(iltiithd \vith Ipolllllll 11111 \5 iStt(IIIS 
trtimetntt coist woitiuldIe lii jt1 . 

S.'1) I).NIljlljl, 
197 1t /I17.3 I./ 

l.. )I., I,.,,' / Ic,,,, 
90t :1.it( :.(() ).00 

MANAGEMENT 
shitt ld lraise pro(ltlioni imllu.l,. tffliciil. . 

v,Iict iji]il , ii.ail thus astire ill( itrtlii islil,,il 

prill of' thet fisheriis i,,tlltrv. 
Title: lhpr(ii.ictiv. irllr.ilull. 
Priuirities: Slhirt terli I: L. r I('nill I.

'e l 
f)it(rillli illl thDOb jec i s: o toloi- if illitl 

])\ (x.'Ssive 51)055,'iii 1g 
Siitme species thtill Il,(, it Slihll 

gel 'atiili illhtvirl (( ... jiaIdhlifil
I) isilig \ild fish illiL, 
is iil)\'illish ii s','tills iliplel lill lI 
t(es .'Sip(itS. 

\lili) *v i' l-(lith it-II 
Irilied iy itjil: fis;. 
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7..10 

iml,11, poll
si and hIl

vll'(lllitll lifniliil i nll p'ii]lth-lI ll llilli 

llrtecialls ctiltilre fishe's. illl si(vliploiltI I 
] 'ovliilt ii'o i lviods Iol art ificial ir1 1 hpliltili. 

Sittlatioti Evaliatio)t: (ChlinlIhdll1 I-ljrhlilill i., 

lsts 

sal'' fehat re of ai\ type oIl elfli'ivill llijiii h1uusl idlrsv. It I 
lUrtic'll iartalit l illfid, .ltlire,sill, x \siwi I1 ill 
(li'itS I('Il-( ItlM't I p) lii ;lII ill sl 1)111(it ill fl l'i i 
liliitit. hi (iilc] waterI('l1t1r, (hlit 111d hSillilli iliLi. 
of eiprll(uctis'e j)tiiltiah is ,1ui ijllproflri l g'oal. 5 i:l, ill 

, '111 (,1' sp)(i.s r, ,.i \ll'111%%;tt .,. ti];lapit t111.1 

of 1'l-41 

lld iii

i iic, 

liog, g,al( i tsp(l'tilig lattge mt itt'itvi 5\'liill]h. iooilh i ,'il I i.ll1it II 
]lil ]ii 'arvestii 1tittohe's ill i ll lli.t 

Ihilt the )rl)i lilttiill o lu st.uhihi-si/,. fi'Ji fS 1 ,,1 :"Ii ,hl'I 

iil. llihi\ 

, ,lo" Io' Il 
llul ,l 

I it ,Il i woolIji 


tf ill, IlillllIi I 

,111hll . 
porbl, lI 
i11- Tolhtcti!lhis 
ltl .tilil 

'fg 

a tli: Ik if iiii.ills 
SlceSs ofthe lt't[lit-ii II'hoi 1111111 
slick t(iL itacterli':; aulld fJkil, ll oil(',i ts ni, I'.gs.f flhfL 

\Iilic;tig kuii cirIht'rioh l'il" , "11Il4ii()Il otf"tu 5 illll ll m tagtliit f I) m)ci k itit ha l-fitkl i it.s, tmistdiu. i dIii 
i lll' ilmhalhitic ;i llfn(plirt, iui-de1 tlh 

Ifiriiuiial cilliflis adli hllhilI.s (ll 
nilt hilly,v lidcltstllid notilly spcits oi 
tracts alld liiitiali chiuriiii it.'giltoliul

t iiliti iii siili(. s0ritsl.ll'iiinl aii 
IIoss iii aii i al sl);l\\ii ll r ,ii)li-

tI(I. 
uni,1llfiliol ;i.. 

fish. Pitlliltir, 
x

ffii,i illviid ' 
hit ill ir li ,llil
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repro 
is Itlliapped, aside fIoii trotit aid sl mon. MNalv 
cadses of Ifvcndit" aid increasel 

Optin izali n of' lctiol thrigh genetic techniques 

l(c't'rCesed fifbroodstc k 
d efl I'ei'llst'iiblited to exc'essive illbreed-'ot itis of fry have 
ing iilthIe br(odlstc k. Siolution to 	 isthese probl sis one 


IWItldstOks. IC-
hting to ill gIeneti' sVectll I)iprogl'ii naY he some-
what Io, resistalt sollitio). (e.g., catfishes, 

of iniproed Illai acetinit Of tllt' PI'Ol)hIIS 

to Somiie species 
p.addlefish) Ilave a 1(111vel' long geilerdtioi inlterva. T his 
fliig generatio interval retard['s progress in selectionw pro-

TTls. is s lisfattl v thnique Im long-termThere lil 
storage of' fish SperliLI.
tleVehllre a breakthrngh io this area 
would provide Ii's.';i'rcihers w'ith a ol)werfll ttoil ili genetic's 
selectii i re'se;Ii',I.(l'tt 


lesearch Approh)ces: Tle devehllopmn t of tet lit i ues firi 
Spawflling ill captiv'it v of those species where this is preselitlv 
il1i1ossihii' \vl lIbe the first ilt'ultll'iig these species.step 
Il species whim. as;litill devehled studly of' 'I-
'tog'llolithand lh'tsilg)i'l liitatio lsf sp;ining edid 
pr,ith itit il3t' C i f''! rn('tssiN ile 
tilil nh IIIllX )I' t('e t 101' h Cl( Situation. 

l tio '\v letrSdicti(tlof' oft-
s ilit o ll-' 

Cci't'itsldics' Il'ct'l (tiIl tate, g(urita;i 'ht il ill ll 'l,il 
clRisd tek d tl(. iiisi jjl il(,5 liat fh 'lsreedi ,u 'pressions. 
gknl'(tllesis, ;ul -r Sperni l isr dis;, u limhtrt ati toho , 
Cmilt-Il usillVt 'ersa:.r .vioeliisis w drSvx sexi u ul 

vidh : h.otv reprlflcti :1.)
tod h.r c elimillin
The 	 bnroldstockP,'io,'itv: oee~~n~tif maill.gement 

h'clillitlo s ho rdure ft.-Is of"iieln de~ssiml :inv 
lled ed i'nfl'idi lhtl\d. four" 
OhIsht.1, anod 'tl'hchi ilishii (,ll lit lit;list 
'ueittiln' tli i'is II(I els(Iit ;llog-te It;o tiofl fsh lii 

iiti ji-d;it' o l 
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tion lland d .'r'e Most fish iarestralin Ievelopmentplaned. 
high V' 'ria'ble ingrowthIi and 'ilbiility, wlhich suggests the 
I)ossidility for rpid progr'ess in selective breeding. low
e'e,, iilost i (1 iif'ornillatiow correlates geietics or h eritalbilitv 
With l'atialhI t'I Fish praet iCes leals to illtOIs. CUItoire 

Ireeding, the effects of which aie Iiki owln. Better lating
 
s*vstems .and improved ilidliagemetit of' breeding stuoks are
 
iieeded. ]It'riiation oilthe relationships oflitrition an0(d
 
genetics is essential for I he developmentl of fih fainning into
 
a major I'(d1(( industr'y.
)rodclctil 

Resealrh Approah: mprov.ed bogioai efficiency wiould 
ofe achiee'd with more iifl'orlilltio t oili ntritioal require
meits, digestiono, and metabolimn. Not to be overlloked is 

III llti'rIlt coml))sitionl and biological a'ailability, ;is 

I fllevted bI feed pr'eparati on and storage. Identifitation of, 
illlli 1Ci'l lei1Iii('mniiits, e'vhluation of ' utilizatjion i'the 

svtlthetit iliiiiti acils, and isolation of growth f'actirs ill 
fish Id not pr ll in phitit lroteilliwould lead to il
provedi'eed fiotih t,illio ns,laurther definition wol dielady 
eii'leientt ti a i s,lipids, d e of\ita fi li,llir a ifftt-s 

titilsin feed thcpe sitis ilifeed w ld be mihe Opti miz
i-lng l(' tei and etner'gy der spociicititsdicth;'g 	 levelsfi 

'el lnt pl tet ihassonre)initions 
of, lotr'iselt 'tivill eilit i ll 'iaious Ieedst l 'ts 'o'ld liad to 
deveig- t o lf'115st-(.istt'o dIt fish I ieeds. a

o di (i.c. co an de'terinaitioin 

hlme f Cll .hcifi 

tils il fleed processing a goai
rid ieed s'stes with id .:, t'li'er\',
ifi':ll , increasing conmpnltion, reduc'ing wa;stes. 

tllhverig labor cstis wuld'imtod l tetonlmid iit 
fishld)tht'i lt ut fises ' f s iilllpircStrhtnla ili'i ti 

bl sisIii l pi'm sdeve]lop geneitic l ittl i strdilot f fish 
olli-Flt' lectiv' ' beedin , gerit' l tility a, d ge eti' c'lcfis 

fil' Ihelilt'enee in p'ost, |ltraits il tl fisht llital]\
troutl and other colm m~erc~ial Spc ies W\o ld bV Stlidic]l. Ill
\stigatill l of inlvned ing, im thods of selection, methods oft 

mlitingt 

a tionl t I lwtl'mai l derivedrvfiido these scl ic:; 

finshd and ollher aspects otrepiodfctil igldid relaiteto 
I-eoing. 


t , 
at'lltion, improl'td st'tains ot fisa ilabt to fish 

will sorve iekt t'llg ieiey in fish lrodc tin. andl ill 
th w 'uld bi a e 

Priorities: llIh l t r I eli.tln L, t' ll I t ',nd,'l'eel. huspl
stilblish IIIIh'itiollil 
h'vd iclcili\e of* fish e s; tol 

O)bt'ive s:ToI'l r'loircini'wls and thei," 
ilte rac tiIlls w ith ing s for g ro m ilt 

lih'stl'k i l h i iablit y all' ik tilizti Cs-
mllt b ltno\l h l 
peciafl tiifpf tOisi to dv\"'ti th e jI htili feeds I'0h 
Sietiliit.hifvidll t'cn diill .aidStillon'it'il f eiltilc ed 
de-livert Sttl.i Ill w itwi i l fish,t: igrt-'ltts Itlittle spr doucioH l ,,nd this; know lh-da 'il iin- appk ,t;\%;IId acthie 

rOt Sst1fi' zll,I I til I hlof ituii it s, iLlSt . itd I. 
Sitiutiltio iou: (olpaled il the wealh of i shfhillI 'ta 

Priority: hn1p,'vl' w~nt oft' effic'iene\-,illlroduc'tioll has iln
lled iate p :ay by\in nigthW eCL-01 1 iC I '(tul to fishj-o)tt lei'taSi 


f' ns\ilh littleincrease io cohsis. Basic knoledge of' 
fish nutritio.n w..illallw i is\ t r t'ed'ing ediei''iaof* t s and 

better viels t t ftish l'is)etelpment tit f i'mo ved strafins 
Imtvilal to revoluht fish just as iprvll 'eionize hustindyl'S,
m en of' chickens clhangedl iooltr lusbl~nldr\'N. Irv-This 

si'Stft' htarch 	 tIf ilsp ioritb')ctise oiif't '3'I h ratio letieen 
phucgceda-i tfal tcts pttential ed t i'ic,aa ett return
 

t li n 	 rtifIll itnal mid:hi' itiI)i itlllrItiiiS i i SMY D)ist htt'or t 'idid riliili\'vslot'k is know~n lwthese bliodlogicl PA 19)7.1 19)75 /197.5 W.110;od Imoltr., lillh" 
factoh rs ill tishl. )I thleutilizatlionl of ilidiv'idlnial htm ,_1dKnil\\whd.ge 	 . ... .IUvc_ ,\ h -r', I_ _ h r'as. 


titliilts n'd hi e (lh'r ts ofbihStltljt s or otilhtlclitives toh ','c is tr , gni nt a, ' and of lil lh, ipr ivet t e dic tl \;d utvi lf ' rmu]l 
inl n. vth'v'iv( ish IedI. Iroh'i.1 and il. whih m keProi1 1 	I)  (Il I lmo s t e Xp lt l s i \ 'c port i o n o l ife ra tiiml , i s o f lpa r t i c i ll rP 

tuttiite Ipidl S hstahi' . vi d s(vil-' es ;pllrt prices resltin so~bstitutioll of' illn-clivots wvith littlhe knowlehdge o' (4-

I'ut'sil led I' 01iirinjnll] ins, es pecillwlu;ildtck. 	 fil 

311 I11MIi 1 ) t.( t s '20.00
Tit le : En]v s s i p r du tio nl.ir nm n ldst rec 


es Sh tt rm 1 L n
i l r l e : h i t e ' n' 3 .
 g" tLr, 


Objectives: DIefiti onit o' I'lthlrs f.csit ff thfiesh fwatervilvro'i,'lent whic'h complloid stress opl)i I';u'Il-rafised fishes 

trustit telspev'elopmenttau systems which minimizeh'imlprlr~te, effec't to l n'aer dhegn'v dia, liv'tstoA'l.stress inlinllsi\ve .liish 	 'I(lrme.
 
I l\o lh is vs t olIIIII iti o l l I ve ds r r 

.shlod ;,ncn ot e r adl~v .';id 
bil rl afl 	 is p ooll Yv Il chd 

ril c um e'd ill m an melt~cnt. F ish 
feed is oHdified allial~ hc.d: nleeded ;,n'(maljor inov'ations 
t o) im pr ov\de liv , alIh d a va; i lit y t .e e -.\\ * s t ilbility , ;,ri ilabl h i slih 
Curr',ent h'edin g s\sh'-ms ;in 'o nl y p rtiall y'Ile chalozed , 
tUndevehopt-d \\il tcks .'udl',oininall.\'dom~estica;ted fish 

aii' II(o\'IuSed ill i r i'illlS. lgrarsitifici glge etic seet'-

10 

Sit ua't i o n~ lu atf: T h'l m lis m \ l l, " ldlEva" io n~ e e t ab o~ ald gnr o" c ol 
bloodech aq illias v ar'ies ac crlill to Ihe tem p~erad " u;,tic : lm 
til.(, til wther~l(.%if lptinlmll tel range exists.. rt'ir;i'e 
t *0" € ea ch spe andc mpl outs i dh r' e r e s ulti e's te e r altu res e this all 
ill stress .'lcdilleffi ie n t c er ,sio n ofI'f edsh uff' to fis h,flesh . 
Ill adcitio'll aid tell perature changes \withll the( optiIIIIuI 

ilitge IlliV result ill stress wher'eas niire gr'duI ehiilcges 

http:Knil\\whd.ge
http:mprov.ed


Vould :alow adjustment. Optimum temperatures have not 
been estl:iNsied for niny ulturuble species ;d(1 relation-
ships betweeii tenperatiir, anid otlier stresses arei not 0otn-
pletel.\ uiiderstold. 


ii-a'deqiate diissolived(ioXNgen. high t'ievi'itrittitis ofi
eal-onl dioxide and nitrolgenlous compllounids oftenl produc~e 

re sp ira t ory ml
im pa ir ent , Ca l ;ing p oo l .fee d ing eff'i ie n c y\a ndresulting ill furlther el'gallil foulinlg of' tilt' t'ultilr(, Illed(illnll. 

Stressed fish illav refiuse fee ft several days, and ti'act'ellllill] tled e tiel eah ilUates exces:sive pro-Illi mt rial stl a lgae 
duetil. Overa hiiIllIt algae iliteisik stress because it 

causes extrem di aliaflictuatiols of' (ix'gel Coneentrationi 

and certain bhle' greell algae are directIh, toxic to fishes. 

Coiit'ol of, algae is possille with biological iii Cliei al 

ielthods but thse art. not generally utilized by the fish 

Ihisbanldrv industr'v. 


liesistaice to disease is lo e'cred Iby stresses. A,.tiatit. 

allillials ar, also 
 )redisposed to diseaste by hanidliiig, aiid 

re partiiuhari slscepti)le ti bacterial iiifeet ilisi ce' tihe 

little(us-covseret, epitheliu is broken. Cei'tain species of 

fish illide'gi "shock." apparently fright-i'elated, whell I;ll1-

(i v n ver recove'ofr.Mam dev'elo othellr disease s\mp-
ros. T hll. h sio l ical b 'Isis of han~d ling stress a nldshoc k 

are~~ indcutlklpln 

Iteisivev cultred fishes, stocked at deiisities itich greatrthan ill tile wvildl, mlust adapt to crowded€lc condmcitions. C:eltaiw 
species t1t HIot llpt Well, Mid distast olrganislms and pill'-sites ;it( tr'ansmitte~d Illmre readily ill till eollfillvd Illedilln 
wihere other stresses illaiV iiave predispised them. Criowdedfish secr(etv organlice ,Illiia~ls into tile w\ater whlich d'pl'eSs 
Cardiac I'mticil and ilili it 'gr'owtvh. Culture systems with 
;llipalrt'iit I)hy 'll\'d l'ad g'es act iialh' iire'lt'051 st't'ss. it't'

apprendvaltlg(Sphsial iICI;IV SI'CS.Hil.-C 

wa r eSlecially that with ui is i
culu', series, aculhlht'li t.,
ietab ic T he i sl\ lie in titsi'ts. p roi fish es d l- iit l grow\thin 
h 'e sihat'.lv and ci laeti t itli d less efl iiiltl', rt'vl"Ieasolsitiesh\t'ttlr 

m',that art. d l un lderst d . isIn cas t a ndi 't 'V\V' e tlts , 
thea rtific'ial diet mldstbe Itriotl'allvt colmiheh' sina ('systlsi'
nmiitllm'tium lc It r' lrt lvi~' 1ehni't tl'iiii. It' fhas tlilfl e. 

Research Apprla hes: I-i','imi and lower tivelalicv limits 
al optilu'lla geof'estab~lished I'orl l lptgl'atillr I'mr gm\\stls shoulh beexotic, species under consideration fin. cultilre, 

(C mp:,risollSetl' oxygetfor" eal'ps, 1)uflalo. tilpi:"s, Ielli lts sihlt codutetdi ne pa;ddhefish. aund othlers plainned 

I'm7 ill intensi'ely mna ged sste. s. F$'lI liltil I 
of, these fishes" ability to co'(:,nme detr'itus, wasteand other undesinh'a ileI)*yproduclsof' inltenlsive culhillefeVed. algaeshouhld 
be made. Artificial aet'lion s,\S hlls should N. ee ,hlped.

INtl5 ll'~ l'VX'SSILVGenetic selection, I~ ~ *'1ti~t ll t'5lis fis 't il-.t(dilig 01' spuiCS, hI( 

nm to d isc .o lines o fl'fishes m or e to le~rant e(stresses 


and crs l-CS e shIOuhl 
ade vv'e o t' th 

pr )dut'ed by\ intllle i\e cultun'es. The p~hysiologicall cese 
andlld eels tSl' slh ock and crow\dinlg sl h ld l)v Stildied. 

Prioriy: Thel( de vetlopmlentl f tffiielit and ecoiiiilroite: 
artificial aeratio)n a nld destraific,:tioln \'Ste'Is IS f' greati1:p1 ltallce foi. ilfltuIsiv'e pro)ductio)n. "It has Iftenl beel)
1no)ted that disease is rare anod food)( convriV{lSon and| gowth 
are good i nl v el-oxyge lated s 'st ,'"is. A t present, fish (Il-
h ne is h igh ly d epe en n.ut f 'o "o xy ge nI u p o I t l ep h tos \n tli e-sis 

o f , n a t ua f algal po pl l .' f io n s . c i \ e l , t i e re lative U l q{ed ic u 
bility ::1falgal di-oflts, saf~eg ulards against stresses of'" oxygeln 
d e p l tio ll a re ne e de d , 

SMY IM.Stribllin 

('7-1 
.... . NVsZ No, !ilm;!, . 10_%hu'r1'cam, Rovllc lid.tm'd 

:3 12 2.17 3.0 0 :3.00 3 .0 0 

19A 19 75 1 .975 1980 

Title: Produltin manlagelient systns. 
Priorities: Short term :3: ong terni 2. 

• -' 
Objective: I)evh 1 lo lt of' p lduetive Imethods based til 

s(Iitld principles, incillling clopite" simulations, requirt's
inlterrelationsships ill mlleters \'idv(h t'stabilislli l(ftidentifieation of ke'- orvrpar toI Ir and eclive1 m~an~agemlen~tof their 
C o c s r l t v o f s r d c i nth ie eaie tjfs lldl'j)1 

Situation Evaluation: Oitutt oif" hisi'itt'r lish hl'fit'd p riomlis s to Ibecoe l ' :1Il i; a r ic ultora ] ill(Ils h'.\,. Ill its bc
giltllillg fish trllllilly was a sianlilit iiid lialliZ'lll(t'iwas 
interrelated with iith'i Iislaitdr.\ to iiike iitter list, ofI 
irligatiol water, falitn. laior, stink pinids, iiarginal lai,. v'I. 
.illiage n('lit alte', liv( , t.(\.'ltsiimple. alitf ev aliited iind 
sele'ted ac'ording to 'v Illlhtr (xistilig c'irililcti, retui 
limistlalces. T'1ese c'iitl'lltit'5)odiliolls, high tt Iiigt'ir withtodav"s completitiv'e Ut' I( vialidfIed costs, larg~er pro'

d titiol units i'.'(': i1 lii olls. ald lai r css. , Fish pro

(hI' il tilt'erspast considered prtleii fd. stokthe p h'\ls ill 

fish. 1 

size of fish at Ill-vest. altd Intillodls ol i)li.c'sssi ig ill his
 
ninlllagt'it i(ecisiois. Ilw'evei. with tid"s klowledge.
 

ilig h , size of stoh',d h'iigl i of'goiwil i st'siI 

species utilized , uts( of iteratio n c llipl net-itI f cclhallized
 
qipilclt, ywal'-allid hilr\'esl. and otlher allen'lati\'es Imlst
llsi lit' coiisidiered. Agrit*uiltIirists ;iit l p nlitig fish j il'tidiit

tiolti i a c'iliph ti hil'-iilit operatin rit'fat'ed with stillm l' ;IlterII:Iti\'eS. lfe rhd illfo, ilatl l is '(will'alh' notl 
a'ailahe to fish Illtlic,'s ill a ire'in wh li'l' hal a'Iit'liltdecisions call be ltel i, .tim,ll \. IFuit'le expansion 
of tlhe fish husl)andhry indlslrt, triliiiio'I \\'iliilll'l' sipliisticated know\'hd,e o)f'l)io)h)ri(-j l s . -t elnS, is lik(-.\ Ill .co )€ollld
this iprolem.I 

Rsearchi Approach: Sidiitiill of t'lll'it l 'I~ t l1lli-rb 
re qirei Aiiahllll t' ll,, ofinIl i ".iIl'l't gl,, Iihl irailil-IIi ilI l' iwit'ti ll ( io t 'r
 

t l ied t' fish . \ah atioi I, illl-l l ) r)d'iu ilitI 

ash1( 1 ' A (Iiiu la ti(m(sh ip s b\ ., ii ,lliii tsllsts'rai tit' it 1111 

O is I ' \\ I 'hm.\t'mi t mrIat \til;ttl-l . tl iic'maredlifdr field 

Priritv: .al /tnltill priultl t; callnla of 'islwrivs bt iIt
pr'oSited itholl detailedilt'ril6lel:. s lpf1 eIit parts
o\'er'ievws their lp umi ainHlims. There is lVrglt litced to 

idhlthm \' sigloifi dt'iCii it'sl'ltl ill tpresent illfl'on'lm llm ()I fislh pl'odulitol \hdpi svskInls.i dt o il l(grI.It is essenltial 

tis essenrom'tiaslmt mh listaditiig2Iv i\iilalh ttilae :3hi'g vIill tvadi''r h SIlotri ' l uii 1,) fi'gi f~ rs i 

u ersto d ;fit] uisilbl- fo' l'l,.
 

.'.0l)I)i'lliltIN ,, 
iiioRIP.fs , 1 .7- illi 17915 O!}Aif9 7.1 ih.titi 

B .s N o, Inc ,11 , ' lO47 i I l,'aw, lIhco' loli il d 
:3 13 .5.2.5 0}.00( 0).00 .1.00) 
T t e c l a lz t o l a l t n h n s 

S or i : ~ wtci 1 
betvs m r v t olwlal n uili a ei e-d)llee wli: I i ~r.s ldll.s anldila hiridharesting

Is.(IS( ..lVl ,'r'l h'.1. ~~i .;,dhH',ll 
m it fish, trout, catlfish , and ol h eit. m v I; h important 

s p~ecies o f' f re-s nl l. e hf,od fish . alld d ,c\ c h~i ,, . I l' r v f'
f i ie l t l ine h a il i z , d c l l l l ( ., l i i l i v i ., , a o .1s f i l ,: t l e s, . 

Sihuation Evallaliol: IExlli~sioll of1 lh Irl-shiwo ch.r fish 
ilich ist '* ha s bev l c 'ul-l i h 'l d 1),\ r"kh , -_,i rodr t l cos ts . 
G row\ers of' m ajor fl'sh l a ler "o l ii op n a i 
p~roblemns of' grea'ter'l h'ell labor, vic.rgy ;olld conllstro' ll(lll 
c o \s . BI v(cI' re(s ista n ll'tt I -solillf hli!h fish pI ',; h a s d ,
vvloped. "lligher iprodlltioo ild llilm'sd vilic'ivilv ,b
tail , d fromn illip ,' v\ d fItililivs and( l ,lip ul i ! \w o ,ld ( l

11
 



trihibli' to lower lood fish prices and benefit both tile pro-
I.i';old c.i1rn. 

Ilesearch Approaches: 
A. htvillsiv, ctillr, of food fish in tanks, racwaVs, or 
.,It,Vlhlil)v l)rl(hwtels toiutilize limited sPriority: 
.'l i S lr itlv. At the presetc time however,hl)lit efi(itcl 


.1.hrtill cosis Iori fish Irc it illsuclh facilities a'le. Ihigh. 

itlrch is ilt,'t'h.,Id(evelop) sl'ialize(d to
to structnres 
ilitAh rat It'v(1vA,. to lil ize rates ainid tiiste cII gro)wt h 

.* ii' (a itllli llIe labor. Ni'c.hanizatiol of cultlural acti\'ivi-
Sl, ;asId(11.liil gralingti, harvestin g, :1(. hladilg ofSItl.h . 

:Ishut.Iald illiit'sive productiotn facilitits would be useful 
11llish p clcc.'s. 

Irirrith: efft slctuld be cov'trat(,d oi de-
\.Iilag \ltt'f hlsll lilvlild ht alld tethoolo(l gy. 
S'llth)iig rcIlnl' c-~t~ t(,il1 t ilgIre\'.hlte \\ r l ali1 Sh(' ter1(1(11 

,l1ail.- hI \t'ol'llI practical gradiiig iiutlods slidll have 
highillility. 

pi. liti e l(tlipmoli. rem(inghiiitis are tMethods o) 

of
wvastv irolli polids by iithalliical methds wo(uld elitfish 

'ilu,' 
Ne,\%'

l-odlu 

Sleh 

;asthis isI),(.lllillg a limitiiig factor as ipllds age. 
ra(idiitIand hl;irestiiig lietlhdl(ls ai nieeded h)ilcreise 

v to) I'' a(. r(qi-

i~iii'alIh'\'itt'. specializt( strletlirs to) stlectivel\' 

lilll(.tli,'ict\* and l '.'hll, c ( iltis., 

PRODUCT DEVELOPMENT AND 

Introduction 
Aiilericis (linsiii 12.5 s pe-capita if fish andpolud; r 

lslhIl-(lhlts niinally. It isdifflito Ilotlaill d taciult ilili-
rti tillwthi('tallllilnt If lrl'i'watl' fish illc((llslll('(l 
tlllrasI tIl ll;I p l.calili clisial ptifl. '''.r, islli there 

dala to ofie l'shw'al'rs1\% that(cotnipSl)tion f speies isill-
l('hili , l. I.I.2 lilli(( ltllti lf trllt wetI1. ti I.1 


. v t o(,, old od 'tild. b\ a(Iii a.id a 1 w 1.97.1lirut ion ) iha ill-

t'lasi'It I mitillion iplltil(s :I1iualllv. Ili 195-1. Iherte \\'l 
faiish I'pl-odu oill buth's,,thail 10.0Mll) i olll(s ofl ced' fal'lls.., 

h 1'97.1 this hlat iii't'as('tl i Sltla' .'t)millib ,liPIIliI S. 
"isl197. (aith olfh II gtll stllorts' h 


i II t 

• 

hlig 

p 

,1Iit" p It t'stillwt' slII'Ittl',-hrs1('r-h'('(il thalt plrceiit 

\Vorhh\idv' tolll~l(llfish hais dohmbhedo)f' by\:a([lIllll'( 

. V5v ilt a11 s fS lit Hlitsh' (his oI identity If tlit' respolsi

lo t r 1)) ('(ll. o l Ih 'i t's. T h is i lic(l'(a b )]efo r p rod u ctt til (.' 

ill lit-iit' (If (,(')Ilillt s()Ili'(.'lIlforllmatioll is heedcd organislls 

l tl );Il fish i el's l -oi'( .h se io n of t h e 'off-fla \v(i, e nlv i ro n me t a n ti-

Irl cili bvtaulalllctr( has I .liisedit favo l' iic'aI ntification 

I:\ a "illwii l ('11idemand for Iligh (luality jorll Ittsill. the flavor, and methods of 

illlislh ul ' ill dtlls lart e filth irg1()\\'tclh'l i(l If 

Itfor 

lii;s1)(4.i1 1)v the tcaltch cost11iirih1crlcil liited, ali(lilit'i'casc'( 

riii'ili(, fish and (Ihe';ati tv lltss()1cmlliircialh ll'I'l 

lffishhil rll-atiolls is Iarinin ellttlpris's.
lf, catfish llie (ies'.I the' ('t1i,'tllth's li\'''htlh(' c'(lii. ol(,1 

Ilt', .1,(0)(cllilmlrciualh'ili 1:111is . I'rt's(tlit,htre ivtr 

livhlwli imliailis. 

iliJ)itii5lit',lI alidert'lrci I'xpl;llit' p]rilti'thlli 

VStiillltii'( u fl' 
1
15;l('r lIflili' lilttr'st has 

ll), O(lith' 


If 5vaili sv;itr ;tlllialll', lit tr'ivorl'lls
f f;ls-girowili fishes. 

]iitil' ( ilf States thli 1r iIvovr 2 ac'r('salui' ('C ilillili 
,itf 1ani.wyhicth is silitililt' fishhorlhilmig.Utiliza-low-villit' for 


ill ofi ti.i lill ('l d lp 'idh' S pliids (dl fish
iillill per 
\ li"il a fr'(,sh w'ight hasis,. Il' 1llgll\' .I hillion p(llil s 

aliiiiially. isoll liithh, fish anid tNli Illridut. \Wornk needed,( 

' ii':i riduct (h'vl nilt 

, 


iii il ll' ad pl'(ic'ss od thokt''p 
piiliti i 

ili lll'dit'illl tf' this tIllantit y If'foi i fish y, iltlt (lltur'll' 

Iit.\ llli) l \ piodlicts 'ie 

patw withi wits'ari'ih tem. ills. Obviously, 

wht'i I hat' 
:111 i holllid. ihis plljtct iis iS its 

\1 uitullitl' i hldvelop1)td 

ktl-'ts Iesit'laltIh11unletr 

harvest differeit fish species would ble helpful to fish pro
ducers in developing polvc'ulture methods as w.ol special
ized feeding systens thai coud lie used to selectively feed 
individual species raised in a mixed community. 

Selective harvesting gear and partial harvesting 
devices should recive major effort. Long term studies are 

needed to devclop waste renmoval an d selective feeding 
devices.
 

C. Research is nvcessar, to levise mochali ical eCquipment 
aL specialize"l structhii'es for r('aring fish illconjtction 
with (ther crosls. Colii ed prodluction of fish aid rice, 
lay proit. to be practical w\'ith right combinatiin of'tihe 
facilities. Also, fields fitted with specialized structures nIav 
hitialbe hs with little alteration for of" fislh cropslscabhv rotation
with soybeans or o1ther g'aills. A double cro) systei 'm 

flexililitv ili land ise. would bw of milajor bv'iiefit to 

iict. 
Priority: Milajo r emplhasis should 1ie on fish-grain crpi 

rotation research. Information o)btaindIin thiese stulies 
would he useful indevelopiiig pr(ogramis t(istuly d(n)lt'

croppilg techniques.
 

S,'/Y Di.strihulion 
'A 197.1 1975 1975 19(80

o li"re_.e nr ipon ( d(W:. ..... .. lBa.\.___ N.. -_ lO% 1- - ,ase'_-R(- -


317 2.00 0.00 0.00 2.00 

QUALITY MAINTENANCE 

majio goial the development Ifiro(leuts IIad aii itel icelee 
tif quallity S as to permit maximum developlment If' the 
pi teintial for freslwater fish a nd fish pr odtlucts. 

Title: Production with iilIrof fishery pr1(dict s ji',d ac
cepabilit.'. 

Priorities: Short term I; Lonig termi. 
O.bOI)jectives: To thcttrmiii eiects of proldlctiu evlvir(tll

l'w s i nigp~ t,hlr o i l illh'it ulds elzzs\
it andlpr w'(.s r o() (s i on l :l or'
 

IIpoerties o l ishwater fishlery' plrt(lucts.

St ai n E auto : O el ol i soitd wt ihSit (1'11iOli Evl llllti(til' 155aohl with islh-Oi it' l't.,'(ll t'ii (l ii 

ciultui'e isoff-fl;I\',ors. type Ilfflavor hasAli "tarthv-inistv"
lit'l foudl in comllerciallv clhtrt( cltilmel ca;tfish and 
has effected serious losses. This slllie flIvor is a prIIlenm 

ilt ( r)t illsr i ;i )'rlt{m ( l )h' ';)''(
 

n aii t lii o il(v~i l d '(])~i(lt (I ( ',n v I i 

flavor fromnii le fish oncit'i hais ~eeonacqulired(.
 

lh'htiv'h' littl' is knwaiio iillit tle (tflfects ol'fet'(lig or 
o)iter mianallgemntli practice(s on cheictal compoil~sitioni of 

,IlItllrd oo')d fish. WVith livestock, these tolldilills have 

lilarketd iniielncc oil caicass quality w\'hiici, ill ullr,affects 

(iiisilil' acctl)nlice oIftie product. Such factors is ctllil

plisitilll of the diet, allilit and freoiency of feeding, witei' 

t'lliperatlrc, and size (If fish ar'e likelh to) affect the iiinllt 
' lf fl t (I1"inisct', di',ssiig p'rceltagei, pearaciice of flesh, 

o1 flavi'. effects of pIroihction practices toll cl'-TIhls, til(' 

tass (Illilitv 1lit(] tile s tsc(litnilt o'f'cts li inirk'tability tif 
h-Ir(( fh'ri IihSh()i111 bV(ideliiid~.
t( .(l 


'rh(,r,irell' also possibl' geitic o1 species-i'lllted factors 

that lll ilial\i'il ' t(in liIicn ' at't('plalice. For 'xlmpl', )o1th 
white 'atish ()(Icaliux 'ItltN) ani iillino 'hlinlilel 'atfish 
hiave lighitr, nir' appeailiig fish thal regilalr 'hilliil 
cat fish. Diffinl't'i'ices iii Ibltly o(liftiniat ion alitig sthills of' 

12 



channel catfish friom different popuhitions affect dressing 
percentage or consumer appeal. 

Nutritional and chemical evaluations of various species of 
fish will provide useful information for the consumer to 
use in determining the contributioi to his diet, for the 
technologist to use iii evaluating the processing properties, 
and for the processor to make decisiois concerniig to itri-
tioial labeling. 

The effects of handlitig and preservation procedures oil 
qualit v of freslwater fisl shotild be understood if improve-
leits ill accept t iee of the marketed product re to be 

llade Ivoiigli processing alternatives. Examples of areas 
where im 'oreidon ilatioo is needed are: (I) effect of packag-
ing methods ori use of preservatives oii keeping quality iii 

fish stored at low tetmperature; (2) effects if' refrigerctiio, 
ice-packiiig, aind vario:'is temperatures helow freeziiig on 
keeping qualit,' (3) effects of plan t saiiit;atioi oil quality 
ald storage lift; (4) at d effects of pre-processiiig, haidliig, 
aiid slaiighter ii ethds oni quality. 

Data oii coi siu ier attitides towards freshwater fish prod-
iicts are iecessav. Areas ii which consumer preference 
information is ieeded are: fresh versus frozen fish; portion 
size or package size: whole fish, steaks, or filets; attitiudes 
about uicoiventioial species Such as buffalo fish or silver 
carp; attitiildes aboit new products such ais mIinced fish 
products, tai ed, pre-co(ked, frozen, sin eked, or pickled fish. 

Research Approach: Organisms and pond conditions re-
Sponsible for sytnthesis of off-flavo," Colpo iln (Is should e 
identified, niaiiagenien t practices to prevent or remove off'-
flavor coiditions ill pot ds should be investigated, chei ital 
identificatioi of off-flavr compo inds shoul be determined, 
and objective and subjective tests for practical evalliatiin 
cif' fisl flavor shsl ld e developed. 

To evallate the eflect of the productioii system oi blok 
colmosition of cultured fish, experiments will I' desiguiel 
to evaluate tihe effects of f'tediing regilne, size of' fish, con-ditloin of' fish, hlarvest season, and wiater temperature oil thev 

dressing percentage and Iody livilical comlposition "offish. 
SilIuseitiit coisumer acceptance studies will be coiducted 
to identify the preference of consutimers for fish with vru 
car-tass quid ity traits. 

Ciit parisonin of colsumer preference attributes of viu'ils 
species or genetic strains of fish will he made. If superior 
settsorv qualities are ideitified for ;a species oir strain, eco-
icon ic" betefits as well as other practical considerations as-
sociated witi producing the fish for marketing w\'ill he ill-
vestigated. 

Unonvelioial fish species that may be uiseftil in Ioly-
culture sstems will be eN'alhated fow conIsiime- acceptalbilit'. 
These fish will Ile evaluated iii various marketable forms, 
such as dressed ti-cooked fish, iti minced fish proiducts, 
'c.iled fish, ur pre-cooked breaded and frozen, 

A comp rehensive chemical evaluation will be conducted. 
This ws'ill inclde analyses for proximate compositio, aio 
acids, fatty acids, cinohsterol, essential minerals, vitamins 
and gross ei ergv. Variations ii chemiccl composition within 
species which miay ibe related to size, season, feedi!tg reginae, 
geiletic trait, processing metods, or (itier factors will Ihe 
determined. 

licmessing variables thatI ay af'ect quality, such as 
slcughter methods. time and temperature colitions ill tile
processinig plant, packagilig and storage .methods, bacterial 

quality' of the initial adl fitial product, plant saitiltiot, and 
others will he investigated. Objective tests for ililitv w-ill 
be made ill 1bacterioltgical, cieiical and physical factits 
,vhich are telited to consumer acceptance . 

Product m;difications that appear to improve accept
ability will ultimately v evaluated by consumers. 

Priority: Species such as channel catfish have excellcot 
yield potential hut are ninfamiliar to many cli sumers ill 
the United States. 'o gail new cIlsliiie's,t- these fishery 
products must have :a hihl level o"f acceptahilitv. The pimit
re.ated off-flavor probi'il deserves immediate attentin. ll
formation oil titiiitT 'i lioints about freshwater fisher'y 
products will he obtainedI%as cicqkly as feasible: anad itietllods 
to lprv'ide products to Incet tlie (lisiIou'ers' wisies and to 
stabilize the quality of' these priduct s will le developed. 

S.1 iv liSribotiol 
1971 1975 1975 1980 

RIA Base N o I1Tahv W.1 cI ()crastncld 
- ------------------. 

409 0.95 0.95 0.95 2.50 

Title: New and improved fisl ,'v lood products. 
Priorities: Short term 2; Lo ng t'iiri 1. 
Obijctives" To dev'elp tiew%fisIer\ fi i pioditUts, sue'h 

as inced fish blcks breaded ead(v-to-cat fillets; pickled 
fish; cained fisli; pie-cia iked frizeni" fish: dei'Iipment if 
conv'nience items such as samsage, st iffi gs, and croquettes; 
ingredients for deviled or stuffed crabs; fisli stew., guml, 
ald jiambalava. Cotisiderable work has bIci i done il cal

ling catfish (id )re-c ked frozen fish, hsiwi\ei , litht 
atteirion has beet paid to othiey fi-cs'*wa:ter speits tliat 

Iiiight Ie froze i or cmaied successfully. 
Situation Evalmtion: linfrmatii is incdcd oil th. de

velopment of new podlets such as pio 'cd fish, fish Iastes, 
aiid fish sauces. Work is liiicess: irv to de'til iei suitable. 
elizviloe s'sten is for prioduction if 'such iastes an1d salic.:s 

Ind* dev'lopment work miId lie ili iated on a rioess for 
producing pickled freslwaler fislIry prd icts. Wo.irk witI 
other fish species has iidi'ati-d the, pnssilility' oft i'i'p;rinl 
f'ood Ibindlers from fish fl,.sh. 

ehd fi r ,' esLabor scvii 9~~"svnmethods .rp~esioc-SSillig :Iti i~l nus~'' 

eci, heal (i -u.emutial l uit'u 'sino. sorligi siti.g. ti
\'eyiig. dieheain g gut ii., sk ii ,i stling, filletiuug, de
bt ig. washvitrg, a pack gilg s d ICe wcIll Ibiieii 

adapted from existing eltie nit or methods. 

Procedures for use or dlisjposal (it' solid and liquid phl 
w \astes. ihich comyil\ 1'ithEu virn mcnItal Protectiii At, 'ncy 

(EPA) regulations. must hke i;de asiIil h, for tlI iiidustrv. 
Until recentlIv most freshwat er fish lci:;siig pllits were 
not affected by gov\'eiiilfl i,'egolllls till waste displo5sal. 
but sil)sequeli to litt'. 197-1. ill i tll'\" guideliines estalb
lislied by the EPA aiplv to all fish pcctessillcl iphlnt. 

I)e'vefop ientsilli ir'.is which idlet quilit v of' tIt raw 
product ar needed. This itchid's ill I ro\'Ciei its ill 'li 

iilits t " :irvetli i aig atIIhiildliiig lis prior to 

processing. 
Research Approach: The research pl roach fit lidev'lop

imiit of a single liew fisler" food prladtt will 1It used as 
ii illhstr'atin of lto\w this phase of' Ist'h ll be ap

iptacIhed. The st 'p ill :1v'w t ci lpillntfirst all1xllth 
program involves pruilll'it of i Ihrge' it Ic'r of rv
searhall ideas. Sll few idlis as to Iossibhl' new fishex.ry 
fttod Iroduicts ha' b'cit cIIIIierahd ill tii iibjVi'Ve se'
tioti, blit tilev cue ils1 tio illustrate tIll tvpen'd' itvio c-on
criied inl this rc'sicrch, OtItIr atew piidutt i will be
gilhlered t'rln Iralitiollil sou'cen, suchl a magazi..ws alld 

journals, ccuversaitionit p'ti pI' ill the Irade, discuusiols 
wiithl o'lt' tcehhiligists iiviol\I.'cl ill 'arit is arccs iof r'elald 
resecarcl, .'nd discuissions witI lhc Si'W\i\ ,; t.lln'ernin f;JISh'v 
irodhucts tIley woldh liki toi c se. 
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Iv'(.3arcIle ideIs will be discussed and ithe most proi-
isng vill bv selected for fu rther developtmie, t. Laboratory 
prrotoly1s of t oev. pirolucts will be de('velolped and sub-
ject. ti t cll ic'a l, mt tI)irological, )hysical. and trganolepti-
cal evalaliolOi. 1ise(l til these tests, the iproduc'ts will be 
i3p31,J,', ild ,c .llnd geleration prototveles will be de-
v,'lp,.d Lnd ll lti;illlt acceptance tested. The consumer 

Wit.t wit orofabu to'ldeeomninvlv.3(1(JAl:., (,. h.-;tS will iti,,ilvt tlL\'e thtet iif illomt "t0) to 
2•50 samnlvs, mi d this test wvill be condcted i1n placinig 
tl,,:l a r nd-v l t, ia il . al h |slod st aiJ o 'm z m 
,iiii alit1 

t'sa~iitta t. 
lSIf.d ,I0 the' restl, of consluter atcceptiltl.- tests., fitlhei( 

pm)(lit t impriJullvtll1'31ts will be tande itttile laloratory adl 
IIII-Is will b tItade at this pttilt to inte'eSt (ttIttlt'tcial 
liiitt ill prcttiln a(d ma'a;et testing uf' the prochtct". 
"l11hlglttlit thlie i\leveltptitett (if .ew pirodts. (cettfic 

.,ll3( teichnogic.tal Itvasilility stutdies will be carried out 
to) (.\ itlitt' tile p)ossihilitV Ofictl1lltlle-ciali.3tionl of' the ptrod-
tts \%ith ' sslltlt tot consmerit an3il3hetiits 	 itittv. 

I)e'vehi Ititt if pioucvdl'tts f l,' was5te disposal that co3-
pl* with EI'A gtidelit ts will dlepend to a large extent upo,,
linading econom1ical uises lot solid processing waste. This 
no[ illlv, will te1ht-ie tl(' expens.,5e Illwaste displsll. but will 
e'lilli at 1 I.,;'g. p ion03 of' the wast. Measuremeit of 
a111111,i1ts of, arills ntaterials ill effhliteit from vaiolus prot-
,t.Vsig tojer,til~s will he matde as 331 initial step. Subse-

T , y. p lt.vdulvs will Ite devell)ed that will tetlice the 
t'O lt'rlltt litll t''itical materials ilt the vffluetit to ic-
S'ela3l itcv' ls. 

I)evt''(.1 ;lIof prlet .ssingtg ili'ods fotr l' ,'odtlct%new 
will 3e(11i'e exttl tsivlh' t'iIllpc(d hltlltor' ficilitic's and 
p il t Ipl.'u , fa c ilit i es, F~o exam ple , to dh .1 proc e d uh. r ,\' v~ o] r e 

ilr .t-slkiligfish. 3 smoker with equipmentoIt' mea.su'ing 
illt.rI fltesh t'lp rat'on. is ess('nltiLl: t devS'elpl titu itl( 
teipr:ti' t 1 "rv cyiti'ttits ltl thermal prc'essinlg of fish
lprodhicls. \v.lriols typc's ol steaol retots withl thrillc.llphs 
l ilt i,.wa; o li o i t e r', al val l te lil p er.' th e a, r' e n c es a r y ,: t o 
w,,irk \\il I icvd fish pIrllducts. a fish (ebllillg 13achiet' is 
,I'illlill'td: Iir, 'ssitig fn'tesh 'ateir fish w.astt' illit fish local will 
of',lu ilf,a lahclral lr\' illod eIs team ch'\Yer, I a dh litionl to th s e 

major itlil,,; olr (',il vilt'tt. I'acilities tot packiagil g sto'it,g 
all cl, ,,,il an svt.sl',3' analyse's. fish. t t i'robiological, 
il 'ls letn. 'ssn', fih cau.se of the extensilishe reire-

.c i is li l\.( .llh'el, 'roi'l. thisstre-fi,1 stw.s.: tl l .]as a'vm I 5 

,'1Ch ,.a ,1111h sarlel p,'d lablorator'ies.
Iy' several 

1'riorit , : '1'l1,. dc\,lhpme.,t oif it'\\" and imlprove 'c rush-

' t tis.te\ fot Illhls ha.s Ibe'en .',,siglv' a shots' 
I. ' lfiIorh3 . icatit degree N ite pttctv/,'l f 1 ir a of ill:1.4..!,vf,.opmevnt, of ,,('\\ ipr'oductts, sluch as; rvild\ t(,)-e ,It 

I . 1111fil 'll., lI t 'ish Ifocks ll ishfaetts."Ipic'kled' f 
1 cllwlihll. ttt \\s. .'1tltlthl. anllntletlncetpe itlms suc'h 

flh j.sat,'gr. S.ti lins.cnttl ingredients Ii ...	hd c.,.1h. aild similar prod€ut.s iD\velopincolt of' lih( 
:.rvv ,tldlte' hils Ieell based ahlost exclosi\vel 'v oil fre.(sh 

iwS,, fi.i 1 	 lctsOi oher similIaproducts.; 1 IS Pr Ic O lk . dl . hlvad ed I 'l-o.e l l fish . r e a d ,\'-to -he; a k- ;md 
.. i';h cl.') l u ( tle ., e nie ea n dc s inililh on c'o n v\ ncu ty'p'e t' co l. a r e 

ilial the, ht iihlsl,'\ to .grow" and pro'slper • ill proortio)n', .: p ot e n, tial . 

SMY I~i. trilmti,tl 
SMYM.4lblitiollCosts 

197.1 1.975 19)75 18MA I. , t-.\ , .O/10%, ,11 t. ... .. No hu.'.va _.v,'_led1w 	 mlig 

It) 1.55 I .ttt0 I .O) :3.50 

i'l 	 i'l'ille: Ni-v\ , idt]i tl Iielt-ftloldfisht.r\v podt'cts. 

Priorities: Short tern :2; Lon g term :3. 
Objectives: To determire economical ises for f'eshwater 

fish processing by-products. 
Situation Evaluiation: Processintg waste cc.,stitites app'oxi

mately 40 percetnt of thc weight of clhanel catfish, at1(] 
wrese*l the ihndstrv*tl, is realizig relatively little ecottotllic 

fre nt this .\,-tstc. is t t tshshoulltt e r sI,
t2is 31 FishI wvastslt11(prdut. pr cess5itng

tmake a vahhleabh, itgredient I'o lish or' livestock fveds, coi
siderig the i'eseilt high valie ,t ntaitte fish leal. It
f'on'nnatiol, .Js ,,ceded oil the b~iological \vallite of' frleshwater. 
fish processihig wa.stes iltvariouts fish atnd altlillal ritions, the 

effect of this mtaterial ott sv(,lsor\' quality of dt flesh of the 
a inmal it. thet(.chtgllo ol processing tlit('contsuminig ati:l ' of' 
waste into lcal or itther lortits of, use ill atnimal feeds. 

Processitg WVistVS 11111V be ;LSiull'(Vdivlts ill IhtdS.11SO Its('(l 
fot' tiot-fod(Ilinimals. stich as pets or ftlt- a11i1al.. Additional 

l "- ill(-' for crlsr,h pat iitrras, S 
ss11 ld atIm . l th tr tlo 1 soilce 

of liharlnlacettic~al products sltlch as insulitn. Ir'teini lhvdrol
sates for bacterial toeclia and(ititet pt' ,pses.otils 1,1 cos
nletic ot food inchstis, an3d possiblv a, numi etr of ithets. 

Techtlogv fIn' processing tilest s'wasths itttocomime331rcial 
forms will have tothe devehloped. Also. thelghistical aspicts 
of sultplh.. tranisporttatio, .d plant sit' I'm proc(.ssing waste 
mateiri.'stmost he in\vestirnitedl. hlle economici s of' process
ilg waste iltoI ;1 pilte,,ti.lly, vli:,hle pldrllct will have to 
be ev\illated. 

Econ ical uses oIftershwate fish proc'essing watste would 
sttbstilittial'V redR.uce i'oe.ssiIg Costs .111d, .(.C ll ,tiVt tilt 
retail price 'of the fid;l. 

iRBesearch Approaches: C]hetmical ev\alua3io tf' pro cessit g 
waste Itoto the various Iresihwater fish that ar' being cul
t u ' ed c' o ll ul 'rc'ia ll\' shl lld b e'the p il a ,l'ry s t ep . Tlh i ss h ould 

inclutde thetailed ni,:li'sis tltntirielnts. f.'ttS' alcids. and( com
plots of plltential *vdhnv sitch as Ilomol,les. \ariations in 
wa'ste compositilo with har'vest datei. size of fish, feedtlng
l-'vimlc,. :irod spet-je. slool Ilie (htelliledl. 

S u b s c' p ent lY . b i l o g ic al v 'ah o t i oml itof \ a s tt. ma te ria ls i ll 
varilous fish .'31(1 avll3ll3 licts shulll b' m3a(e. This shltuld 
lclde I'tctdit trials wvitlh stnli-plrifie(I (ilts tioevatltl' 

sp ecific' n tiehn,ts or,o th er co m pl o nents. Als o,.p rac tica l d iets 

shlould he tIstet l Il lo1d fish spt.ies. swit,, p tlt,'. anid 
pets. Th' t sish stoulcs bheevahitec ill cotmmer'cial cn'al'
fish ald lobs(ter traps undIerT itrac'lieal 'ondlitions .,-d tl'(, 
c'ate s. colmpad wih e conv st dalthosei font I' baits. 

If freshwater fish \'ashiswastes ttt' litl cohmercial 'alde.s,,c.1 as; ill the fIl o, fish in.ad, tec~hnology coli\'ertii, th(' 

mater'ial marvllable' Iol l edot t This 11tt, 
iltlt'lv olr.siri'.3 ttt perati of,' p ycIt'. tit,,. .x-

Td to 	 ,llt estaltishe. 
ilno olttr:acting, ch,'ifyiog, concen'tr'ating, pas'te'urizin, I, m:ricle' s'p. 

ratior. p : k tgi. ant cIolvI''11 i li. 
The 1CO13O1 ic's i t pirlesfsig fasesh ld he studied conlll

clilitahel\ with dvf'heisl technology. heliifiUatitr otlocation and .size of sopplivsIof w\astes . hldh be 11;.de. 
"Ilh. facthors \%voihl be' important in, determuining lht( ,,lost 

feasil t 	 ws':tttNe" lo ation, sizet. adl ltype of IproccssingpIahts.P rio ri tv : E ss e n tl ia l l y no v ( l o nic b el l efit is p r'e s et, ly de
r'iv'ed I','l , 'll a s t es t'l-c l wv fis h pr o~r o c ssi nlg w\ fre sh a te r ce ss i ng 

plants, .1, this I -l'odut relpr'esents ;I'xitm t yv .itperc evnt ,litth \ %\' ight o f ' th e fish . Vah a ble uses fo rI-th is ila
t'rial mo~st bet prnov'ided i,m'diatly\ to red~uce ]processing 

if*t'VShl\vatelr fi.,I,. 

SM'Y Di.,tiliti,,ll 

IA 97.1Ram,.)! N(, 1975In'h c ,',a'.__.0 I.7.5 
% Ilru'a. Rc I 1980it (m~m'11 l_ 

.111 0.7TO 0.70 0.70 1.50 
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Title: Qunlity mainteance iln iarketing fishtir'y pand, acts. 
Priorities: SIhort terin 2; Long terll -1. 

inlg variousOjecti\es:sea soIns of' tile -'ar-luldl hto% oil Coil)p(ositio)nI 
is il flaiuice Iu s fe c f or mul atfoiopsns;; td de 'e ho]) ( e-

T ctt''iie 	 ie (i c )sitin of fishill 
f ro d eLvt 

peIldIil] cl iel)ICA, I)liVSiell, ()'gI*ilnlept'ic, :aid il'lirluiologi-
pi~l(~l~t5e~i2I2:tt.al tests to assess tile qui' itv oft" fisi 'ly to i tchro.uts;II

tile Ieed [il' :ulti-IlniclOihul igeVnts ii fishery, prlndiuts; IiI 
(il,estigat. qualiti' l_clialll' S inl theanld determ ine( tile pro(teinsp playvd till (htheseilii Stor'age,,(Ilat 	 c'haln ,es; 

t 0 ii west igilt U rI llllditV deV VIt'I) Vlt II l 'S'prod ul,i_.iibe 
r)I'OCessiilg , StO Ig , ilic'l ill 1irketiiig o f fislher',v Ip r (ic ts; t o 

investigate plc(kagi ig mate il o(ist.i ita hle flor presei' iAl,
the citI o f fish lhaicts; to deve lllp pia litV c litrll p r-lity p ' 

eedures til isu higl i t fishery
ilgl " '1limits

Situat ion Ev'aluation : It is h)l hvpitIle;izcd tll vaill lls ill-
gl'edients used in fish feed fomuilas iilfl lnce to a large
degree the uiltimlate oil clmiiplsition of' fish . A better' knlowl-edge ofl' thlis relt.i.. onshi Ip would dictalte. lniail l,, plant pro-

(ii SIlap) el) to ilIClMihed ill he f('Ililli to pi di0eith.,,s bV 
morc'e desirable cihlrlc(teistics il fish. Fci example, ,i 
fish mel Ats :a part oif tile diet may pIrodueecOii ill the fishwithIl I,lage number of' dholble b'€,,ds. wvhit'h is chesira..ld 

fr' lua eitcill standpo)int. 


re h ive Iet'i iiln tests h'S 'Ieh it as esl ttiThi I ro is 	 I) ;,sst5sjuallity of fishe~ry prolducts, cheie ill, l)h\'siuiI d lliier-
I)illgical, and the. results c'rreltecd with Ilrgailoleptical
eI'i llatills. S me appl *vto)celtai nspecies, bit n o)tt ttliers. 
Fir ex am pe., the ti'i-Inl'tli'lalnine nitrlgil , test wrks well 

with ('id but for ctier sp) cies llt t'(),it~i ilg tri-nIethhlaiyliln
oxide the test is olitilpplicaliht. Tht test fIll il ll. woiks 
well with species cntaining large' lliI ,lltsOf trYl)t(plihll. 

but ill SXeies 'itl, little tr'yptplal , the illetlod is aslc'hss. 


l)epe da le methoM(icl s i t b Vil . ' ) d ti ;ssist pl)IMit 

it ',I ti u. * 


Fish during prl'tcessiiig, sti rage. id1 mliktetilg ire siin
ject tiic'iltamiinatiii I ,licrcilirgiliisis. mit'rialia
l This 

cllani mlllaioll u1..l Consist of i dlh ns andl tolxig , :its
well as spoilage Il orde__r to foo 

a. iItb,'t.5ksp ldilt'i'radtion toiid aih, 

eflective ailt i-iiicrtibial ageniits must lie find. E1Cti\v

lactericidl d blacteritistat icuciinpniilds 
 i, lit ivailalce 
siice tile FI)A reiotvecid mitiillt k's frl the list (of i) 
I),'ed't'dl additiv's ill IJ66'. A sttic\- Sllhold bhe iild, to de-
tcI''nlilie if -li.ti-)bil :l ilt't'e aiid sI.','ii a its lre ssari'', if 
wh'ich ciea ica.ls ' eflect ivc' .are 

i)i'iiog storage of' fish. certaii quiyiv chilanges take pi;it'(.
Fir examtiple l.c rig'ill/tn storaell. (h"liiitl'iat(ii of' prottein 
takes piac'. thierehb' alt'riiig txlur,. i)eiaturilii (f' prtltein 

lhst caluses 'xC'lssivv' drip hlss ili f,',shSl\, iced fish antd th;w-
ing fish. resilti g inl ltss of' vallalhei 'lltriints. The aise if 
pI l ) si)hlit hioislsprt''t'it((I tilt' loss oi 'iiIOistllI'(' dllriilg
sto'atg' inl Soelil' t'ast's. Ai bet'l'tr IIli(h'lstlil 

, 

lll . iif thie itv-

hia'i)l oif fish Ilot'ilns (hiriig stirl(ge is haisic tol pieveit.

Iir at1 hIvasl Ililinflliiz(. qua,;lity' t'li.llgc(s, doi'li st (r. rd 


I)'s''lplil il o'iidiit ' illiii iv Ofiis cie't'l'Sstarts ilililic(ci-
:11(']%" ulIt dvaiill olf' tilt l, illil anld ]pl'lt'tvds ,'ripidl\'. D vi)\']-

ilm enlit to ai hev'h c(i 't.Iil I' . lgrailgiiiti lpt . ii('ii alisi Ii 'e 
aic inplish ,d i, . d'2i\s,espc't.ilihy if fisi lilt iiiti 'l) 'l' 
aidil itd. 

i'ii's thosigii(.h 
fer' ofilllistare :iid 

Som et packagini g iliiLt( il', t) prlI''Ciit t i'tiliS-
gases fromi the prllch 't, while otltesi' 

ire(- desig ied siimply Its 11.t'()vt'i"to p'(e''ll c)il iilliliatilili. Som e 

pai'k:i i iig iate'rias it'( desigii toho ickatge parocdaicts ha'ing 
s ihip poiiats ( '(. s inld .olisidetril iare amire Xpc'ill-

sive. Rlequirenlient s fl" packagig fisi el'\"plitlvis 11iSt 
b assessed and if t ese Ie'li ti ;iIt(. illot s.tisfi('d ill 
savildl)le materials, slutable nlilatcrialIs inust' t'\'vvltpvd.

irn su(.t~ S 011uti mktigm(zlkV (if l tV '(Inz i l (VII)' 	 li i ul:1 highI sistt "'ti ,l111IialitvS it-! 
r 'stlili iIn ] \ 	 s ll l ' 1i ll li c) n't slitd fl l le 

s'stems ili.l , evalhliltilig thI "l t Olcl'r'raw miateials tirllll till tliaiiiicls ofi hproitc(tiill, j)altkag.r
 
llg, stiage, ald (listlillutioll. .A c'lltril s,,stelui llost b'
 

. 'lld l\txIldis e dContciaivof 	 i t. ll;llll mtil ,cit I,svd lliItulmateria'"f '% at;Iistcall(" w e ..l'sA statistical 
apilplid -1v1st 1 ittu" fi lls. P rold uctit o th'S SidfS" (resIll

I) lti l tll c .i('i SIf( iwtb s n . I lldp rdu.c l 

sp eit' lt ii llI y e l l pia i s nli de i i
rl le n c ' ntpetai 
i steli t o I naV ('(lilltl1l1 ir1111.I i1(,S i sti al 	q itea'l iito tcil 

luld. 'llt'should be dclneped to pll'mit pl'uiictilii iof themi(ost t''ilililit.ll]lv ftclsihlI, iil(hlilt.
Research Approaches: A th wita as'o)(tilt' ss'ters, 

ivesril er es: .\ hhalr\'tStinig technill~pis. .111d pre-hlmidli,,,t dy ,ift'tllods i 'seIllhloI., is pre,-

I 'lisito ' , q l i t .. 
Cl,ii-l'ateristit's, hlemicll (mIostitilcills ;l Illicrobiolhogicil 
prlfilh slould he deterl'ied fIli .ll pil-ct'esstd sj'(it's. P'rlcsi I''.il' qpi~~.ttsvle pu hlhessin l il(lv aplicbletoh i Ipcvcsm-Irv ,''vIdoa.ted. A review ill sticilliti(. ]ituratlurv aluid hlista.fte.oh b1. 

tl'ic e i p 'ocet't'ssinig i1,ld m.ItI S I ' VeVtallIs If' 

fu1 l. aend l laws shmild l. midc I,, prevent :l,\ ,nal
tleh pldit't.A\ qualityv Contrl' s\sl(Iei shimild !w, del.\hped o~ Co'llur, 

t Oat((l ShleStni . Mo'dSlAll fioshIer\' ,lcIt't5 tht11 I,Ch 

cl),ls lier'. 'iFillili]'. Im iilit.liill (Iedll' t otS f thic'
o(I )rldlict's
histt'\y, froni huIvestill" Iti c,,i.sIIII)ti(IIl Sllild lIe Rt.(li
,n indedI s lslfegli;,'d tti illst pilibli hldth hNIz;/Irdls ;and
clist Iv law suits. 

Piorit: Tis researc hlhas l e ogivin a Iw pririty he
c ruseit is believedth il .tp\' sn dolig ll 

h s\'veci v w plinganalqSe it" is tli Ih t 1Illdt l ct'.s l are l 
l ecli te iftlthis \pro Ii tMl , ll't. p 'iiiT'it0t lil). 	 1 1 cl11ild I I 

S.l) l)itlibilioll 
I{1971 1)75 19)75 1980_i__g__ls. Nohhr1 '-'.,, Jl',ll I d_is_ lel, I')% i'r c.tlld uli.112 1.00 LOO 1 .002.20 

t(od ald f(t'c'i lglli
illS and tniuxlls. 

litle: Protect fo sipplii's foIllli'illh I 

Priorities: Short tirlm Il: Loon Illei 1.

Objectives: Tl dethriiili till' ('xtilt If J ,riasit' il 
 il'sltilii 

of f'esiiiter fishery i di'ots: t dhte'l-'iiliit et iit' itlait.' 
of l'iLv', ietls ill iishr!\ pr)lhlt'ts: II (ttel'liiet ' i)sti'ids
assticiatod with fisilr" 1,lmilcts a.lid d\iccllp lillds tii 
eliniiiiate tlelil: V)( 'stilliiShl ilid iiid tcitlh)i'riltlil' piiiliiit,
te l's fo' prlcessilug fisl whih %ill iltelt lit-o'oilld andi( h),Iig
Adniiiii i sli)luSoni (ol(ch Maiiiiil'lliigu (hdieciiss; (i ii
V''stligate tihit' i it'nrhlli .lf).,\(I fiesim; lte' fisllI'I\' pr'lochi ls: 
tio investigate' tilt' poIs.il 'l' ,' I lisilt-, tIoxinls'll-ni-ia 

ilI freshwatel' pldr tls: 
 an(I tio eNllo ilit' hlill s,,Jhpplis hi,lllll if tll('\ cm alll i I,,il,' lll';lih illls orl .,,xills wvhicth 

iay be tr lilhlitt't i'llu i\ hl)'ll(ciltts.
Situaion Evluti onlill: IllI(,illrc'itl i'%,vidl,,uv( hals ill

t'rillted ailili(sil pii'ilsitls ill fishl,, pildilit ti is tit c'iiiSli 
ielit iii litih i'tbreks if hiiliiiii ihli'ss. Thuilt l'Sitp'llilisii't 
ii t'o illh tiol ( if l i ii proce'ssed prildicts.ol illpr )i'lh ? 

lleglhatr(iyV iiilt.i(, l' (, cIlc iiig ilil tihis prilmiii anth .ilt' 
liCOini g inicreisi lv ii i ,'' ol lt'I ifll ll t ll'llii l ll ila irchs 
liS(lt'iill'(h with thc iil( i' (If tIhlst, i ligilli iiil.. 

Thi' h'htlai effects ilf icluciltrit i (i"f 'lY ;iI;I 
iii find ) pl'odit'ts an.' well tlii, ,ilt .. Iea's' iiic'etals suh 
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;isIiltIlv, :1XsCt('lC, lea., ltd 'a'liilhm illfis lt''V I)i0lltuets a n d parasi'vs ilfherys p(rttts Iiav'e received mucIh attell-
hi;iMV'(';itl'Ied ctllil'tlllh L lt.l1r illI'eCItit '('.ill's atl):ng tiollilltilt]-ast se('''nil years alnd the fishing i: ustl'\has 
r t lits, Iitiedica pi)l'i'eSsi OI tod lish ipl'oCesstrs. suffer'd stetre fissils tlt , t( the bad l il licity. This prob-ii's' a 't till 

I ailtixI)plI., high ctl-cetOitl'atiOoS Of lIti'Ctr' , lrdfish aria was
i sWo I'll] assigited a Iigh short and Ilg telm ipriority, 
,. ittllt
l t Il) rt'FDt()'iilg this prluct frtm the nmarket, because solhitiois to tht- prolem at. basic to tht pioper

,Vhb' tid btliddihg httdhistn'\. Little is developtmentt of this inci.stry.('lijittiltag a IesV 

' i' the' h'v, of, these m tals hifl h 'ater fishes
ll ;.I)oitt 

di'. tit-'
ivay 1cmeni a pro)blemt illpltrc .ssed products.
,iwi ,ig fishes ill i)OI(IS'e illClose'ObhIsil)xitltity IIPA 19)74 I975Ifirrea.w' 10% 19,)75Increase,' Ito ' 11dnedfit'esim"At'r f*tarot oom No u,80 
i~ l)stl'atith'l \Vater..-....- - - . . ..... --- .W ith 1)esticides is a 1eal pd 1i1. 

(hilts fartIll 
t.1111iltttted witi tilt pesticide. Cotrelatioll weet thtices,til 

,ttic tfundt itttilt fish that to can 

-o1t lld(I into pollds calls fish tt becotmle 

atlld lsed treat crops 
A1IIt'ttI tIl- tititig tilepesticiel l illpil ,s)l'tic'. 

A. ' IeW cessc tlintheat-fl' fish ipro'')ducts arethlevrhoped, 

.:t I'tl)ic'la ti l l h mtsst t' ('astlishedlwich 
.dr" t li )lut'tsalt. f(o"huttaln c(nlsumptiptn. Smtotked 

iii intst~ls.s Ite' which lieretitlore has Ileeilla plo)t'c('ss
t"it-or-Illiss" proce~~tss IlaNt\ no(t thetwh ich ofl" Ila \' retndeltr 

fr itl 

\a lt'istsili\''l'sities hlt e(' 'rlillt' ( llow ill 

lrottt' sailt' f a C'ltstllptioltt. HRe( ilt studi('s at 
establishe(' 'tl 

fsmo)kh, atfish. cOth rgsttcitt ovd('to eis isteached and 
sillpil nt)rIsl nn(i 't isd fihe d.The,,ca;lmlilng oftfl'sh\\alt'r spec'ies is ;another lIew e'll-

vtil ' ill I whit'tit ad('tlsr'atole plat'lamtrstt eidItobotv'stlablisle. 'IThis proce'(ss 1;,isbteell dtermlUlined fo~r cat-

ish: hottei t'lli., clttore must bt dtvcltptd f(or
allsttgitcts ihftt, fisumfeed aceptact c'all vtevdlita. 
'.itlh'isko al ;i n'icrobiolgical prtil f'blintwhich totlal ()t

i0'(.sSi'dsh wat fr is]' s.st'iti l i tf 

t()ct:s (i *v Ilt,st itiont oft a dd ti\,. to improve 

f lh ltt',l t'h; heriati a lts il a llform incitritt ll.ti tion f,t)xilts 
[filI( intuc l A good '. If' tti'(.X;nlp]( i.this is additiln l(i 

itrit's tI)s fish. s'tti clml 'l
gkd li casts, this utnllld -

Ihi is' : it stme mt ab lic (c'et( t fotrthe'roduct fish
flit rostiailtil'e,

Ilign tdi l o flfishit( (,(S havet lo n e 'e so s asv lls lg Ib ll peucll . IL 

Ill' coh t5a cllillt d Inab '*v It '-f' ll tw'hith t 'ntstittpl
16N IlItsn\'tn fishes.wdhIt\'e i(,lllifi(,dFish I('al. Il.at,Sa/llonalll I)ldtr.v scraps 
F~ishiflva,s \'voil ' nl Co nl e d p ot ,;te quI o )1 a (fi l t . be i l Vto 

hvell a)s'ontribultorls of la ill tf,(,ds, i.l w ih c')b ';Il~i'1I\ ld lt'' 
h;a c ctcsio tain lychl()il d rto h t tr I '€lls i \\ill I11:11'tMid M 

Ibillbe')yls IPI ) thru~tlgh 1l,acc~idhll illipl.(c(;ssiitg.Al\so la()o'fs l( il(]\ prd cs t w l e n c sa.'v t 
fish Illi-' ot1lhir a llil rea l a ln plan t tpr e ilso IlOtb)( jVi il CIl,V';li , l l i a] l dI t d o t l llicl)tsl r 'a lt th l (.t 1gl ol.i 
ha v e\', C(';Sllly )nain R 'S . P 'O('tdII'C r ll- forx al t ig p. a me tr hs'.a ;t st t ) 'io c ',d ~l ]J ti'id C.S C 'St() I'( m eth o ds e 'u a the s tar 
till(' iS 'S('t'C Ulm i i ;t' I)v ed ( l t F ofx m , il nc()r t i l, ( t l;Illiit\'S iio 'w o rlk - i V ;L i;Of 'tll s w ill ou l e ~I V 
Ilheir'lhn,el so)th;la call his feed'c .1llodh)€ ev\;tlltilng tll)iStila'S. texture(, fl.avorl,if(. ('\'alliatt. Slopplivs. fo~r Colorn' ekt". 

OHCV') (1llalit~V I)CVIIlidh')ltifi((illll)(Wh)l't cnA'iti ha\'( lld
R~eseatrch ,,plproaclhes: 0:riticill )OitlS O~ft'lVlli .'ll;llol Imethod(s hor Illeasuill-ig )h'IlII
hav\e I)(-€-lf dhevetloped,€ \';uiolus
:Ili, 1,,tia)l ti Illostcotamn ondi~ ,be( (h'terl 'dHtan1d those, co()1- leve'(ls of1these ( llalityv attriliutes cal be( studied inltermlls o)fit titthtis' cas'shi ill ss''tc' aitstcI Ii~ttii(rtltigitttsttts tt _________ - t' beu w'OilSi' Iii'rstate Io '1110. l(tli\tv l ;I 
"fFlr t.I t(lut'(\ilIIt'Stv llltillilnaL(s to)' sill( h l.I~t)o)t \ lVIi(l 

t :ttcd ihd lifi rd (C o)''' vslresIlust b vf*OIll(Ito) t'()NS11nll'r )'(vacti)ll *\iit o,llt'Ill. 1(% iittttdt' 
lv 'v 
 t'()nsollm t rrlattitude(s tow\\ard'€lp:Il' nltlhave) beenld k,'i M Ofrl) t't'SSiljgl ;ltd tCIIhlifIltVN, \\hid'hlime;\ I'cslllt dhocumnl(lte,I gonidIlilles call
be( €elo,' to aid induhl w)d stry' ill


'llit.01'I)xiC'SlI)StlIln'('S fiShlVl'\ pro(duc'ing tilos(, 
" I io)ll ill I)l'€)t'tSS('d1)1.0, 1110S, fisil fishery r\' \\ill"alid Ilodllcts w\hich bv(
bv, m'l' st' Ibec'tlnlt n(mI( r'se'al'cled to) dtt l e(ifthi, c.ou)ld 
 a 'oll d inltile lau'gest (llIttitvs.

',:"!ItlIIl. cend)ot( lprodoh nIll.Ipr)'tS ol lrtsfoi. new\\ cts ' thepriocritv: This workll.hats bei)ltuas.siglne,
tl (th shorlt ter'l'

•ili.ttc.'
doe(,r ilnd Itopreven('lt ootlbrcak.s 01 If)od€-bonle 

Vr.i,,iit,.:Ill, \vcarls hals bvi'll
i-e.t,111 thoi.-, a)sigilfilit inl. 

:,.,'i~ltlll ' )i, -btol'Ile Eighty'I't'lltd(il)oo ilIInes-s(s. 


]' ,. !:t o f " lht-st. t,; Vt',ca u se d.tsvs w e ,( b\ Il li t' o rgal'€1 I islil,S i l l 
praly d .I.,." whic~h wa';s l~~ m~ishale)llifea\, meltals, toxills. 

702 0.8( 0.80 0.80 1.5)
 
Title: Food haits, and cotstitpt ii 

Priorities: Short term 1, Long term 1.
 
Objectives: The obIjectives ofithis testech :l'eti (ctert'ar 

mille (ottnSumer attitutdes twil'ds freshtwa ter fish atod fish ler' 
plroducts; i' detl('erite wa*\'ys of desc'ilbittg (fifft''t'tlC('s ill 
both ext('rhal alld itnternal "ptality factors oft"tilepl'oltlttct:and)€to) develohp 1 ipl'dllCt(loalitv, goid telill s toaid the'ild US

tr\' it. ilcteasitig ctllsullpti)ll ).Ifresliwate'r fish atlId fishery 
P'a cl.Ilcts.t 

Situation EI''ahmiItioni; attituitt ft'iesh-Cteulsehzrer s toward 

wt'atter fist'lit fl'dltas t'mord Ial'i l ' fisheyplt ii. l
ft is co tots anIdlet'r allifinal prn'owill loved('(I 'l. Tletso)urIcets n'it'|i0) 


r'las of' p )ct apeal alld It('liv Ct'neee )f'stslatitl-t
tio)ll of, fre'shwate'r fishern'y prlodutls need,( def'initionl. 

Research Approaches': COSuln , ittit.CS tWad I'l'Sht
tater 'tll ''vpodcts till('det cillind fromfish bis'e 

etlsa(' l intrv shlhst,!s igt .s. tod r aplo'oietts. l w ithe )
ti'tSttl'cittc'liiIitt'st'tis smttit'l'Ti'll,th. fotr type of inf'orti 
t. i fbtailshdillh xten t b e'cllqct'' tf,be Will Ict' Il(ltec ldl 
uts s. l's pt lducts art l)lt'\ tile do'td('g t' .atisa'tiol 

dissa tlifci(l lth c. %h. stlicut' 'l' ilit t' t 'tts' I ass 
s iLri)'I'I l purchase an d tilt- li tI(s Iprtduct. hliat all 
be (l(' titC(.lI)t 11 ' IiSSAfihfttitli Off (11C p rt Of U )

l'alr,1. ud be (\i'\(d a~ l. t W . l )\hd ( 

determinedl. Fx lel
(lts l'i 
 will be desigl t.o) vi tld' 

lonlg tt-l'lll
all(I prio)rit\y 

RPA 197.1 
-- _ Ba .si ' .No_ 

703 0.00( 

Im ln])€bl'S
of1
 

' itim i 
19)75 1975 /.980 
_lu 'r'a'k#.' 10 % hn re asc ,1 1,'w )ilo )in ded 

I.(k) 1.00) 2.00( 
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MARKETING RESEARCH 

Introduction 
Maketinlg aid m'ollolic resea';rch for a(ma~tie food aiiials 

has I)(et', ve(ry lim ited alld ill 'ollplete %'hell .ompared to) 
tha t t' o" o th e.rfo o~ i inm ls. re aise d re se a r'h i ll th(s('d In 
field s is .tte ess;a'v for cl t il,'ed fishes to attainl . position l i l 
tt , l 'ket p la;k(:; th a t is n ow e lj oye d byvo i ble fis he ry an d 
livesltock pr dclic'ts.--

11)(1h,1,k (tilig anod ( ,c'()n omk' res ( ar-ch sholild be(a lig o d 

wv ot r ch are a'; ( - li gith th er,res ea; s f ()r .; mplat i c t' ood] allim ils in ehtlc 
pro d octio nl t v t'hn s, enlt, am tl(' I Il;ai ap -un ld ipr odolui disea se s, 

dh'\'(0h)IonVI't SO)thlt (';IC'l III 'ahtd f
c;.IOh it ill termIs till
other. 

IB(st .;tch i nlto (liffer (i cil ht.e me tlho d s is of, little va lli if' 
ill.i id mthoSl sghf tld J ul ice I' e o ll nli slcce s. 

I t il l r l, th e (e l('\( o]l t o(fn1 1m m a~rlltke ts c a' l t( ) b c( tlt l1 her 

; k(. t t if' s uoff iie ll pro l~h i )ti a lld 1) l'{(.( ss i g ca pa city "dho 

llot exist o r f;il to Sih o w\ i (' lo ng1I(rl l p o ten tial I'm p ro fit. 
lo .c( ,v .,-( il l ro d l {th ig) l th( s oc(h po lys lp (t io l i r l h ] t o d s i ts 

c liuho r , d iv (ersifiv ';tioll o f, S \'StC IS, old( i nlt'rIL tiOIIS With 
o)th e(r fI'l-l (clterprisv.s al~l titIIt.'; 1). (_'OolSi( Trd ;is 11'(',LS 01' 
rese a rcl w hevht. ~ ch a ra c(te ris tics ;I.(.re sta b~lis h ed a nldt(h 1d 

marmeti III]re eaconch il ica e hat th ilCIV;IVS 
• 

]lo w\ fhictoirs Stich ats ex|ttld(d fislt(vrie.s illt'isd i(.tiottt, Stattistic.s, 
andt m ' i(dtvttif(.';tiollt will alssist ill 0'o growvth ;alll dhv-ktt;k 
ve hoplov ,t o f' tilt, (_'lti 'reo f' a liqlt~ti ( fo o d a nllim ds , 

Tite: UI)~ l il, d(C-11,11d ULVA S 01' 111d)I-~ e CI01)
Tite: ~t~l~~vaddeand il(1l)r't'.'md\siso1t'r)p 

anillal pr,)dots- de'mnd v'lstic.it .' for. mtpltic tf'ood ali-
in ls inl s e''lct ed m a rkets . 

Priorities: Sho)rt terin 1, Lowll, l'rtn 1. 
Objectives: "l'o gattherl illoritlatit; ()1l (.'Ol ltlll(r )I ll 

pa;ttv'll.'. at \'; ilt' s.. lprit levels ill po( tntiatl Illtrk(et arleas Col. 

a(llick I'ood}(atnimals. 
Situa;tionl El uahtionl: P I),(cleti )l Of' itIltli(' f'Ol(}( ittliinl ls 

has hlishorica(.'; l v en nto)r(' (xp(ell.,iv'( Ihatllt it 1r lish prod(-
tiItS, .111d (I IH .'b;vvlf, portk,l(~l('s.;IS(. ;tlid pooHltry. 


B II SV;ll'.( ili(' r('VhttiV \'( s 01''n fish inl-
Of' IVS of lht' t;1-1irlnit 

dulstr ', th(,s(, produts hat\v II(t (etljoylo.'og(1 te.rnll acce((pt-
ic(.e ill fthe mltrkvl plce. Re(tail prices alld dvolilod of 

fi'll'tlle,( fish pr'(du(.t.s are (l-Vir( V]"t'~ I , t)t ht(.ltdilitilig IWO-
(]it'iOli .o(sts alltd to c'halliges ill price h.v(.Is o)f' colnpvliti\',, 

fooId Irtdlucls. Sillce I'.11rm1-ralised fishl anr. istialk\ proe'sse'd 
:mid r('talih'c thrmug~h stipeu-arkets, fish marko,'s. :Uld r(,s-
tiII'I-M ts, dlelm;tl (l teItVeriz!tiO)n Might 1bv csltlliShv(d ill i 
;all the'se markets, however, the ni-,jl,'it~V 01' t'O(Is ()nIsIIIII€ 
are lourc'hased at silpe(,rnmrkets wvhih inldict.;tes that I.(.-
Searc'h sho)lid Start wvith these olleits. 

Little is kiiowo abotilt those mar'kets w\hich havet the 
highiest dcloand for frI'w'(d fish alld at wvhich price anld 
(lm.1tit, leve'l's opllimm profits CbemI( ;vleved,'(. Ifillrili-
lti oil lh(' eff(ect oIf tonstllmer eduliionl to stiniltel( (lenld 
-it differrhit price levels is also lakiog for" a(litatie floo€ 
alltifials, 

Rlese a rc.h A pproac h : A% d tern iii~i tim i o f* tho se( ma rilke ,ts 

'(;l(- l bvp i nl d ( , ,] iii \i l ig t hi l - 'a t s poi l( i t i fIr fai rnne (dfi s h Sho lii] ( 

hit O (se, se l ,cteld ma riikt, a r i ptic',e ;iii ] ( oit~iltitv rvtl i lhl-

Ships Shouild( be( established bot)h \witholut aidvtvrlishf.ill nd,1 

\%'ithl Iiff(,riVii t)'peS Ofl .1 Vidtiilhig (il' t,(hCI~it,ll a~il (,lt'0il'S. 
Pricet I(,\'(,s ;ll)i d e'(rtisinig metho)ds Ilsted s luld b)e (,valhl-

iiled oilti lt- ba;sis of, iiidlitlh' proidliltion, co,(sts, ;iiid ;id\'ertis-
ilil ca';pablilitie's. 

P~riority: D)(niioi( pait-(riis arle itiltreioly.x it ipoirlainl i 

tile (ivvrall] devvlirpilllll efforts o tilt.- fish faiil-Ilig iliotlrh'v 

AND ECONOMICS 

Loog term %-a,tle will It, m-hie(,'d as prodoctioii costs aod 

lnallagelnoelt practices imlpove to r--fet diffl'e,'ices ill I.(.
tail price levels. 

S.WY lDi. rih ti n 
I.97. N7J.5 19.7T5 1980 

1B a"\ . I 11r II a'.t I{1 ' om 'N' O~t', c' am.~s10 % r-. i. 11(hl 
. ... ....
 

50 6{ 0.0 0 0 .00{ 0 . o.5 1.50
 

T itle : F t 'oto o mi c. imald\ sis of ';iq t .ltih ii ar l oo ict i olli ;l od 
p ro c.'ssi g . 

Proiie:Sorhvi 2 mg em2lrirte:hir r ' Intr 2 
O Ibjec tive s: To( illiv . rate( (,o llo~ ili . da ia ()It Vi l,nl s pro

( hlitio nlS*st (m s w ith dilta oll e(,(, m i}lic .adl ' (flici(.t p roce(ss
i l g tt l t .s in o r d e rt t o ( 's t a b ~lis h ( )p t i l li l otl .'S ~v Ihstl ot il" t t l' i gl 

(.ottsttttt 'r de llia ,(Is. 

S it iatitm n E vailtia.lio m n: "tim e l"pI-l' vh a~teklx d vsll -voc ( til lli 
te r nmil le s |di ( S i z (vo f, ;111\ il ld l ]si h '. "Tllv ( t l l it t 'r is n oi t a w\ 'ar (v 

o r ilit tr (este d l i ll th( *vpv of p rodlu c tio nt Orv pro tSs sli o lli| 

,ia i~ . p k (. l Tt((1 fir , H' ('i~;l ~li~w' p~ 'roc ssor
C()lSI IVt pillt hcisi ,, .l T . i h 'l '(s it ( .h 

the f'oril oft ill(- pr' dhoct and(I llakcs it avail;lblh. ",v ll ile( 

(OisuOUT' desires to p'lro'hise'. W\ithhll tlicst, llilil\ tiltoctiols 

l~. 'ch ase s. p t l 'S 

elsr: \tll' 
.ttt h(; t r(, i ti}l ih Ir ''sii st I ' ii w th . 

liV e fish , t h uIs , 1p:l l.t A ioll iS. (10 hIll Iit Wd i rod c ttio~ll 
I' ('s s()ri twiti'hreg llat mls flish(. p'('( l lol(](egillist a' 

hIM b.\ 
reas. The( Saleable]( prodlcl I-({ll p (we(s ilif rv esv .oisold]\,v (6

p(r(.'lit I)'-- wight of' tilt- prodhoct purIT(hI;lsvd I)v Iprocess"I'S. 
WVith Smll Scale(pr(oc'sill (,11rattills fl- lualtttik~ oft'wa'sh. 

is i s t i (.ici v t t o) w ar-r-aNl '1t 1'1.1ch r , n wc il l g i ih ) t:v(I i l 
gredli('ts ol. other pro'i,{I~ 's, le i tr(' Hll I i('cl il ltics of1 
Sti;lV( ('011ld i itdit'ith"till" (I' It tllI ]{'('lli, il itld SiZv' Il1 IfJlit 

to tltiltittliz( pt',t'c.'..;or tllail ls \\illi lull ,ctulis too all ililm t 
f~ator(.s.
 

..\,l c t( l ral prod)ch t'l, l imi\,lv',s it u \iiac Of1(nr aliilns 
cilt'] w\ith r-ie , u imU.h~ilw-ical ]lit'hilatllllt rt{. llvi n lfs. 
Ca;tfish at(titwai 1voi'rhllatllrt, ablol\v 60;( V, whih,. 

)tou requlire c'{}(vir waiv].. s.mi. fish spiv(. s rlv'lirn (.o{ml
pl(l t'atliolts wh'ile tht'{)li'r hed on I lit-r, Horgiolisls ill tilt
po)nd. (-:l)ph'd with tIiul l1iplic'itY l'1 sp'civ's andl( spec'(ics 

c..oillbiltlatiOl.s are.ll'(li ( I,, 1.r. pro ({lionl s\'slc(ls hllchtdlig 
po~d.s, tanks. I'ra-(uVwa'S .vs '{. anld )( rs. "Thv'liv kit(). m~ll, 

opl'titmlnl lrodoctioll ,tlld (1111111'C,,\h all i'(t";(ltfit 

l'"Iti.islos. (;ivell pr,)du1(liml c.. lsir;tills )I p~hysica l herrlill. 
la.'ilablilitY' alld qu(lok. ilv,1 .fcr. S,.il t.I.X)(- clinmatic t '(rs.o 
ill\(.sttl't c'apit.'d. 11lUalltith tlild (lualit\x ()I avaiilblvh lid .. 
io(1 Ipre'f-lr(oitt Oft ,,ui.1111;'U(plie~ individll~ fidl 
Iprodlictioll s'\stves call h, l, .1h-ri~llv. I'r.)mhocers h Illan;r
ktl o)p]prtuimiti(es ill ;idili.lm ho alc's to Iplmv('ssor~s. Pro}
doc'tioll S,'kstt'Nils to s~iti,fY i.,mit, li\'v'had, r-stlltrilt, )i. 
iothtclr ina;kts wou(ldh imt in'cv' ,aril \ It idv.iit .al to) mills 
dlevelolped f'or silh's to) Il(.R(INSM. Flgl ter111 growlh 
in the, inldlstr ' v1h11c.n pt-Tiratilli into instiilutiollal alld 
s ip(,t iioirl 'l- SaIcts liilli, he' lllitdc. (;l'I)\\tll (11' Iil, inliilr 

ild ,i 'o\\ vtlh ill p r-o e 's i i, a;iin '(, l llo il it. I r ' d o i , l{ li I'm,r 

P i ( V( i dvl l Yl reil " ( ,;i i pro d(] t l o f'iS :.;l "S.il ( ,s re i' (s r lilt ld l 

fish w ith ai stll )](- Slipp l Y p rilo'tss v;,d. 

Rsea;rch] Aippro,-''i: Noi statep has aill (l, Vailiilos aloiltlit 

oi'gailisilns i~ihr pt(diitlill, iliil doels ally\ Statel havei i-d'(, 
fic.it-iit iiit1ll}(,l's of1 ilodhlitioll oits ii1 caicli type, lrt dv,

taiiledI ml ,l\sis, (Coo()iiitig ali rcith efforti's toi avidl~ dotpli
cat:ion shild( bv( Inidhrvi-takl. 

"rhree(levels of, ('t'olliilili( an.(;r(]oililiilll , v iti\vo]l' 

ill i(lillit, prIdliiltl and( pi'ocesshlig, lPriiothl'li svshel,i 
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i,,list be designed witi recognitlion of consumer preferences 
as vxpressed by processor deuninds for the product. The 
relatilnship Ietween pr'iduiction and processiig is crucial 
ill v -nioIitc iiall,sis. (iilsiuer preference for freshl over 
Ir,,,i fish is expressed ' v price diff'renitlials must he great 
,in,,,i~to walalit deve'lopiment of svstemns that will enisiure 
I u'il:'f-resh As with all proIlledts; prodlctioni,I fish. 
.uuiketiig in, ]i)l be considerled Silliltare-and conIs)mtio Uist 

11lh'. BIe,'iil l proidutin anid processig. however, the 
uieripi'stiins of ('uijt Iv most he ;inalzed. In effect, 

.l(oill sii'ni'tv littitfits fiomlthe d('veIOl)illtIi of ill llc7il-lILjt

impact chligs iit!: 11 S ,ili. , iThe aid incidence of n .I..(.. 

, ssi" ;lulld iiillct reslting ft'm expailnisii of iftiactll-
!in.ln islil be t'eIlnttd. Cioisider'atiioi of' imnpacts at tilt 
1,1in. ilidiist, iv.regional, aid national levels cali be utilized 
I (ctl'eri inlt' the oiverall ecounomic feasibility of the svsteil. 

'ritrj v: \Witll fixed l;ati d resources :nd 'iriieasin ' input 

,'.ts, iii hiood arid fiber irductiii inilst be obtainied 
resou use. T1u1The Irgent need for foitd spplies, espv-ci'lYplo'~i ll, in lesser develped coluntries indicell .' high 

ioir it' lied for basic ec'ionrmic systems rese'ch il :iquiictll-
tiur. 'th'ciimlexit, if tile intilt i-dillvelsiol nature o1 I tia 
tilttl t'i.'icnllmic research inidicates Suibstatial S. \''sshlild 
be de'oited to various aspects of the prolet'i. 

SMY I)i-%tribillion 
197. 1)75 I175 1 'dw-1
Bast. o'nI ii'r,a,'e __% literas- RcIt'cidii

50fl . -S 1.: __.___(__ ......1_____
5(r 1.28 1.28 1.8 0 1 .0 

Title: (oimtitive iliteirelhitiotnsliips ill iriciiltirt cin-
pchlii l f olIid-rIlised comnti.ercial catfish with itlier' fill-ill 

l'titiprisis. 
Priorities: Shit term 3 Ling tein :3, 
(hleCtiseS: "Ti estimitt' th t h'Xttlltto which ct'0iilel'cial 

iiffish (' yiv)'h' with ii ar'e eimiplilniertl.*v with ttlit'r falli 
.iderhpris's ill Ii' tof resottirces.os' criticail 

Sittli:tioll EI:\ilationi: .lthde'rn atgriiculture is capital ill-
tlulsi'c. (C:tlltitci'tci;il tatfish p ociii'tiini is all e m'l' lll', 
t'apital ilnleslsi' e tllerpriste. 'I' cur'ent high ciist ofi Caipital 
;lld ,illu" i'esoinc's (1:d1i. [(ed, llld Ilallgelnti) reqllin's 
tlill I1lie gts'test cti iiiiii:;.'eflic'ieltv possibl' belaclieved 
iilt' :tlli-tt ii a use ii tlht'se IreSo Z''es. 

\Vlili' tII'r I , ie'n tiit,' studies of ciin'enttion.',l fa'nm 
ln'-;al;intiat ld Sil' use. arid limited studits iti the 

itt fish (i't'tpaisi', the'ie ]i\c' ie'et llo sttdi's tlat ct itciI-
I ;,tvd )i't Clil 'iil atfish :is ilhe f si'verld aitelltt ise 
.ops fill soitiils' ~lirls. 


1I i',,1iti'nli-il cat fish s'ru' TV ttd lit' or
he'illimeI it'Y 
Ullsl,.i .'ii witl respect tii one ot mre tiluiia or'stiticear.\

.1.111d, hbor.. or minmlp-'U1cllt) and~ Ihighly tompeliti\ve with 

111,1i,. illbst;lial cost savings iniglt h:e pIssible. Oi tilei 
h ,,i if comme'ciall catfish ire hihly ecoimlpetitive 

ith ,h.r eittvlitrislS with to i' tunioe Majorregard oric' 
us -,'. i'ists Iiiglit I' expected to rise e'lt Ii Kigher is 

IM,-rs coi tillte hobid for these resinc'es. 
i.-',scm'h Aipproaclh: (omnntu'rcial catfish (n'iti'rise "1lidg-

; itbv develiped sim1iilair' to for"lidgtts umother t' 
* sriws. TheseIudl ets, oeiit' fi.r 'ac apripriatl riiit sitlt- t 

'. ~ii g with bid ts fIr iitheitr ltei'rlris' will ptrov'hide 
.n'tdc'd illfirit:lt ition for' Ilatileilitical prIigrati)ntitg 

tlsk-sis tlhat will s:tisfy tIll tj iit'tive fio' alternativ'e 'e-
.asln''u situ;itiss. 

intit .'ldi lineir pl'prgr'auming ttchti 1uit's 'urrnl-it' 
a;iilail.i' te aIdeq lht for ilbtallig such solutionis. 'l'let' 
I.iot I,. 'ilrth eftorts sliuIld tloncentr'tt oil develhpinag the 
lp, n'ttailt'dI m. inril iciit ineth-on'lrieti iiiittg alteriate 

1It 

ods of producing Coinli't'ciaIcatfish. Stich etflorts (mid ex
peniturt's of' funds) seem justified Sitce Such a maodel would 
allow reoiur ce iwn'ers (ftarmaeI's) to xiiizeiii their lt't re
turns to all uses including catfisli. 

Priority: This effort shlul le assigiec ;I high pniority 
since estimiiates of tilt cost of' pri'oductiii Ioinu'r various re-
Source situlatioins are critical in1estallishing the ' npeti
tive position of' falI'nn-raise(d ('atfish ill tlt' iarket place. 

.\fl liii, i 
I1 I 197 I.'7 ' ' 0 

'. u....0% ''. ' .... ill i.... ii... .. e 
507 0.03 0.5O 1.50 0.50 
'itle: Ideitificat io of mirkets Ioi catfish pioducers

(Tv'lpit' t of dotliestic inar'kets for aql" cutlthral products. 

Orjerties: Short term h Lnliiig terii 1. 

Ohj'ctives: Io cominei' iifirmatiii from fedeal. State. 
aid local l'vels itil'*iasis t i d
projlected Supply and~ dhillaild infom ti oni l for Catfish pro

dilceU's. 
Situation Evaltuation: The Nat ioal .Marinie Fish'ries Ser

vice provides informtionitii cil domnestic priodictiiii ;ltd ino
ports of' catfish on ;v The C:itfish Fa'mers ifa' Intill basis. 
Aint 'rica pIIblisis list iif' c:itfish louct'rs, proic'ssoirs, 

t a inaellti l'rsanddSOlive ha:ul'rs who e f the organiizati n. The 
Coliperative Extt'tnsioni Ser ices if se've'ral st ates Iive special
ists in catfish prodtiontii atnd iarketin . wht serve as :clea ingh use f r a:irket ittf rir'alion. N siti' oi th etseorgan

izatiots i inidividurals whlnll\vmet till rieds of, catfi:l pro
(lic'rs it" buyers. 

The iliirketing syst'nm lor catfish is chillnactitrized by till
duall ii:itur'e tf catfisli as i sport fish atl ;s ;i ttod fish. "l)tt
ilig ct'rhLin l)'riids of the e;ll' l're''lL~itliIl sAlt's art' sttn)ighIv 

impetitive with fish lPrincipal lltirs 01 caitfioiod sides. 
fish C;intbe id'iitified is prticessirs, local re"tailtrs, livi 
lailers, arid iIdiidl sil',lls. sili's In itDir'tt are als itl' r'S

tai iits ;itd lncal fish mazrkets. live htatluits itmt*' re-sell 
fisht Ii (iv the itler maurket Processor sales ;ate'cif' scctits. 
directed t all secti's exct'pt tilt' r'ecreaiitimial imarkets. Lack 
of' pritl'icer inifioirmiation regarding Su)plv and dteliand sittia
tioIIS ]l; ' tt'stric'ted g i'tll iif tlit' iteglrowStrf'. Aliriixitniatels' 
lilf of tilhe prodliction c'reage inl Alalaitlia "Was plhnicd fior 
Cmiime'cial prodlcttion, tlie ctei't'd to otherl uses whe 
iiiai'k('ts foir th' fish could inot lie fould. 

leseareh Approach: A comiplteh invs'etoir*, of all exist
ing prodiltii fti'ilities. iricludinig existin.g stiocks, shouiild 
be t'cindtc'ted. Ali inv'ettr'' of all catfish 1tiers, ilclirdirig 
brIoke's with piss-tlit'otrglt functiotis with at dct;iled te
Scl'iptioll of' the scaisonll, loc.ation, (luality, (Illaollityv, alld 

plrtill 'ot l needs of each, shollt be cimiptted. A fiiic
tiiiil liml'sis oif the marketing s incltding ofiis (lsts 
pl t It'lit\ icges woult ideItitfy inelfficienien's ill the 
Ill-kt't system atnid1 rifv lle of eaclh ma~rketing sectori'.clai tti 


Basic supply and demoanid interactios shlild be iiis'nsti
gated to determinie tilie response Capaibilitv of cattfish pro
clictiin :ind miaketitig. The degree f' consumneu- eson't,se 
ii clhinges in product prices has not been determiined. The 
it)'st'eice of only Cight I.'ljilr 'Pii'ssOis itldie.tce a trend 
toward coiil'entratioti ill Catfish mirketintg, iowever, pl'ro'
tssors pireltse less than :35 pt'eent of total i'prchtion. ''lie 
marketing nargin betweeni pondIllhatks atid gricery store 
slb-1'xes is more thial f10) with Ii'ticolpercent itSlbSlati.l 
Tlit' ':o40 pe''ent weight loss in proc'essiing. 

Priority: Mairketing pi'l 1emos were i'anked ttinler one 
aviig catfish producers .ttid prcessors in 197-0 tid 197-1. 



Pr'dli ictivilndipi'oc(ssinig prolhem.es are initerreahted, how- with the Fish iand \Vihllil' , S(rvice of, the lit.rior I)epa:'-tai 

ment, USI)A's Soil ( iiservation Serv'iv, StateliperedTei,, growth inl tho indist '\ is 1,I Ibylack of data 	 ;aC8 ,'mid 

inv lt'li.iiil Fish Cnmmissioins. 

of ailiilto'nration clea:riing hoose sould h:ave higih prioit'. Cooera)(Iltive lxteii'i n Sirviie. StleItv)partmnts Id A,ri
bitlh piibli aid pjivat'. livi 

regardiig Ililr'ket sollice. A fo: 	e.stalblishmenlt aitd itdlistr\' trde oroips. T1v I 'SI).\ 

Additional ecolomic evaluation of, the catfish marketiiig culture, al(d oither rolips. 
s%'stem to establish eflicienci's aid to reduce miarketinig made additional Ailtopts ill Sttistical gathring lor indi

iiargi s hold al ,ls the caitfisI\T'ahh h i v tililStates Ith ti ';(Lti'll1d iltl(r SI')iCS, to i lhuitedhive high raiikii g ii 
exteit. lec:use fish liodHili m IImi ilwciillilk' i' .€ll

ie.s.
pri orit 
rIW A. i c'(.tt r 'siWi to tl irSi ( I r l a pi,':i I iY( '. O i]IIIs d 

S M Y I i. t i) ltf 	 of various Iii
regardiig jurislictilt and iIsililit\

1980
1975
197.1 1975 
10% hlui', \l'livrmilu'111ll 	 (.(/ for statist ical collecdiil i II ri']itt,'lind.lP A Ba.s' No I"re'i.m'" 

,5; 1.:30 2.0)) 2. .00~Research 	 Approaches: :\o v\aliiioi ol 'cost iliolit diata.50 .3. 20]40 	 ),'odc,]ti(), iI I k ' i tV0)],,i,,(.\ . ;,ll1 illal (.t 'lm-shoolid 

-


tioiof a sVteliiior pro)er collectioiI of ariimicultiral statistics. 

Priorities: Short t('rm 1;Long tern I. 

Objectives: 'o estahlisih a i,etiodl of collectioii i1a(ua-

ciltiiiil statistics iecessaryI' resarh a'd(li by pro- ii 

Title: ltpriOV(iteit ini .lquaciiltur-' statistit'csitVestigai-

t ,,il 

tlitceis, aFsociatel ilidlistri("., Ltid t.g V,'iuiii 


Thlie idI(IIStIrV
inlthe'
SittliOi EV.luatio: aolac,lltial 

or|tll
Uited Stales is relatively iew when colipared 'to 

Iatin eite rise., aidl ec'alise of its Short histor aliy areas 
tile ildisti'v have estal)isihe(l.of, iinforr()mationabouit not beeii 

federal, state anc locll governments.l'lT' II,,iii)olS 

8I Well AS5],i\i'h gillps. atteiptilig to assist the iti(l.stiv 
by tIsitseg\vtII. Sin.ice invol'lvetmienit 

gri'ips is f'lag ileital a,(1 div'ersifiel, Iole has vet assImed 
iitiation and develop'iiiutit 

aII,1,
ili its dtevelptmelnt gi 

the total]respnibiliit fm tile 

if, a statistical reportiig systiem for the alrlal~,ltirai indos-

he and are ein Inade ly
trIV.So iie :ttempts have 


si\e(uil agencies to gailther Statistics. but these efforts have 

beei directe'd primlarily toiward the'tfarill-raised catfish seg-
|1|(lit. 

"I'- adoiola .Mario- I,'ishrivs Se'rv'i'e' o1 t] U.S. De-

het .cciimplislhed to dlet.rin'il spuiici(i iliiiit',' iill l 

aiolt eich. These I'ii" il"'CS 1Cal)lit-ielc oriatid as lie 
folindationi for atstatistical ga;tliining progi am. Filrther Ii

lpr(raisillld he (hicteriliild. ill('rHqiiiemn'iits of s:clh it 

p),ttigo the collectionl Of cold stora .,hidings mill ol.'
 

iiiformatioii to miiake llire(istiig possii..
 

iito the posibilitv 01 ;in,iiiiitiltualAni investigati'i 
statistical prognan heiig illc(r-pornted inito th i ).VAs(rop 

Reportiing Service shoild hI) ac(omplllsled. itappiirs at 

that this WoUld IW ia loi Il fi'liutoll thew1,"
least huitiul\V 
it fish falnuai p'oilictioll is t hiCrop lportiig Selvice 

(..osiclt re1a,liiiilttl[, (.(lniiitiit\. 
Prioritv: It is extilI(]v imiiportaiit ftl illI](.\\ildistlic 

to be nonitoired and invle(tig;ihed so that pllill lel (al 

be id(Vltified. 'hC siZi ;Old Vili (it ;I ilildistIA Ofte dlle. 
it i',iivi .thiiiteriliitles the ahiolltl hillN ut-oisealh 

'ore, to (,loantitativelN itii,it this inillstv il ;l(lu ,,oat 

11111st t;illtd aiu ipilahid lI a ciiistatistical prograili I 
ti li g hasis. 

Y Ii fhibl
..\1 ml
 

j190.I1975 197 1 /,'v) 

, It% /. . IIis,
i.'1('- (d catli'.'\ I . \. /jiiitilitt't iOf (:l ll ('eice , 't'pi)irtI i),') 
.l)

statistics aid Collects \varl productiomi data 	 illcooperhtioii 511 0).30 0).:)0 I.)0 

AQUACULTURAL SERVICES 

Introduction 
It'(.Se
:(111'
Til fi'es.nhaten ,maltural imdiSt]'v is ltl\L-0lt11-

plSe)l oit established protllcers of variolls aquacmlltmural col-

,]tt Southern tiit .. 

IIIalulost all cases : citli'ltltre is eigagvdil ii s a Stipple-

t1eit ti) Cittil. SoVhbais, rce, ot'a1sliniilar Stable agricultural 
C1p prodction. 'ie of cltured fish hbeen 

ti)€lities t]'m o s in illid\t5er' 

production ls]i 

carried il for a eir .short period of time ilncomiiparisoi 

with these otlie'r agricumltutral products. 

Blecali. of this newness of the iildlistr' amid the great dil-
aidilarketabilitv. (listiltii 11(, ln 

agelletit betweeni fishery products attd agiltirll p iitrcts 

there exists :acritical iee for is-vices the mqacl:ltilllal 

I'teilces illpiil ic'tiioi. 


o i) 

iidlistrv'. Services ti ptovide iinduistty with the inecessaryV 

knoNedge to create and expan(l m.rkets for their prodmtt 

will enafle thtem to establish and develop Ia iiidstr*v 'l\.iSe. 
i ilsaleabilitv to coii.uittie.success on" failhre is hased 

services pIo 'ide the . ileasit'ingecessia''
Statistical vi l 

totols t1iat are nieeded tl o hfide establMishment ainid g:'owth 
areIformlatintill Id techliical assistancte 

because ttadiliiui iil Ihll ic'
of aiiiII(listi'w. 

important to a \'Ol]lg i,,ISlh' 


tiiolmmethodIs hias vet to e,established. Innmvai, sm d ( 

techniiquii's Should b ' Ias 1ed on t) prese'iit as well ts p11 

tvleti:il ailqaciltirists So that e,,efit fntI., .iiiia11nia]' I tii. 

prol emiliuiSulvim g. 

Title: Marketiig se vice's filr:iiitic liiid niimals. 
I.
I:Lin tegmcr]
Priorities: Shoirt terni 

tve(pli)it OIf Irir 
the tili 

Objectives: "(l'ii'llol. tIe 	 ' .lt 

is i,,,proi'i it-it 
Ill. i11 1l 

i,,15ll,It b 
1(1\''iiitit of"aquatic foldl prdIlu(ctshl thill 
I'ood1 ]uli i l I tl'arketinig .vsti and by educatilng t~l' 

c(asing. ]liaudlitig and preparation Of fish1. 

Situamtionu: E alutioncti.llit pt dictiil i1 fiori ii,'aw 
' 

catfis in the United States ik apiid'ilati'] 50)iuillim 
are ailrxitlahl\ 2.0)0)) iiidi

. .ai'lr
pounids live weight. "'lli'' 

,q-o\\-iliu ;Itfih ill it least 2)) stahcli\ti(hil ltl'll 	
1 an Illlfall-Iaisi'd c:tfish ate illOw,sooltlru11t 

\v(:;tC,',l )l'llutSoi'iift-OS 01 diStr-ibuitlill Ihr Iinrlli
tiakets flto" 

Sit('s. 
t'aiS.(I :tfiSh :i1., Ilo',SSo:i.(:,; " I'iplrtilil,' u.\li svil 

tlitiighl distiitlt rs and brkirs to botli r',;iil inltiiloll 

liili'S (.1.1r; Il'iI l(.1 ii,,i. wlo sll 

almost to('h].uii'lv fee fIishir ficiliti's: and 
tiiial cuistoi ers. lie of 

ti i'olilil 
itl_

I. l it' jil ic rIT(2.1 of 1)1.11,,1,ti','.I'IivVtiil illgbN 

diuist ,'ill 1(...it"wars Ilas b'i fted v.ith vI Moh poit

(uititiil a I lV)\ p'ices" I''I'i "W(at fiShI 4h.d i;i
h'ewi'si luIidl.'r pli'

i tsts 
gt'(lieiits amid iiillitioi. coilio l is lvoe 

Iliv rctilil huvil.,iilitaite'(l ( li)lll(-'t tislalt-i'at 


Colmpetitiol Irotiliiporihedi fresh i t, .altwlater callish
 
,.vu Past Nvll v 'is.'l'li.svhas i].cieasld slstalti klv il. 

;a' I 1'(.pi'dli .ts, which ci ,tip isc' iaViritv io sp citis. lv 

19 

http:prolhem.es


ssililttit I,lo' Idoi'stic specii s. Since tws' other species
'aill Ie pirodic,',d at a rilativI*vlow cost, they are litaining
:11 itr iIlii' shai',of thli( t'raditioiial niarkets I'r actual 
ii'id-disid atfiih p)ldicts. 
Service A.,\pproach: .-\ t (0i_' rti'd ('flO(rt ill ark'ktde\Vbih)-

(,oIl. iuni,'iid'i'ali 3, an3(d t('e illical assistali(, nlllstI),. J,.ophum,,ilted to ('11ahhe I1lv indushi *v lo Iniintiil its idclititly 

001 h) rw.\aket 6'vehIpiiltit :i'tvilies will iivilh''Iv,.ink..i-SHahl ill 11mvedome.stic, and tf,' ial,kOlS. Mar-
0 1 sp.'cn'i Of fish collured il iilojunction with 'Il-

I. '.'h as liIpia. op. aid bailtfish, should lw it'esti-
u,.I (CO1 edic-atioli b at,sou'r sliiuld din'Ited iutLrVas-


.,,, thw u',,sumicr's wareess as to tli, diflerci.'e lv,'twcej 

No (all


1"l014-r. itfit sh ld be directed to ihirluig potlential 

,'oll"1i.,'t.siliitew iarkits Imvtl use ii1 Iiiod editor wi
ili.s, otivu' jiili licaliois. coo*ikers' demonstrationis, anld p)31-

!i,. '3vice spits On ralio aind tI'h'visiil. lT'eclital assistal e 
ill the m ilfo ,ilatiol anod statislics must it 

• so(vil"NItlw'v lake iiforied pirchasing decisins. 

foh ofOlarlf't 
Il iislid to nwt.l'ltraiits into o.20)iXsistig potciiil] li fanui-

I11g. Mlarket ittelligetice, includiiig ilarketing alterhatives, 

nw produc (hiveopiieit. package ( isigil aiid (listrilitioii 

13.'5'
jI tt s l oii ltlI n'bsup lplied I ti existl ilg im'mlie'rs oft itiduis-l e. 

'rioiritv: M 'Lkttsirvices are ,,eli'd as ;,m inte(grl palt
Ill" Ih inii\iinilit (d" t'* dilI1111 iiltl'h' tli hu-
of*Ii v Olo k l i ifof s l 'l li llil tidit l] ' l-tlli idtdoht'l,lture, 

slii . l a ketiiig isof p ill-a'l t iiiilp rtalice i n tht willi ii gr l 

CYCh v f aillY' dl~it.
3l p cl~ 

S.UY I I)ibIf hi' 
IM17.1 197.5 19)75 19S0 
Bas. Nv I3s'f,, 10% h.co'ww l cr'i nu'_h.i'udcd 
(.85 (0.85 (.85 2.0(0 

ia Is.
I'rioiit's: Short 'i. t,S-"2iii 2. 
Objectives: To gall.r. lilllite, and lI'1pol statisits il-

-Illliilg illiitlll*v icssel prldutli. If faiio-raised ct'--
fish nod an lmual su'rve\ of the plrolictill f llari-iiistd 
calfish, tIrolll. id faitfisliuilliphasizilig i W dlt li , prices, 
ai 3I lk' 3 ,proIdh,s 

Situltiil E:vahtiiol: li'sill' tihere lova lii~li f 
sl'ies oIffnshliatr fish Iiog t'iuh'ted io the U.S. '"lhose
Ilaviiig tIn' grv'at('st ciimioercial vilii' Ind liting produced 

largiv are iaitfish.fill : sili' ctfish, trlt. ; iid Oiis]v the 
N\I'S (USI )( is t'oi'ltl' e'igaigd in lht' till'ctil hf 
statlisti .s 03 tii'e ir,i Species. Tlie N IIS has tll tin l'<'h; dht i nf or, a li ol, (It t i e I~ l h ]\il'v p' otesst,(I pr (lu cli ; l 
,, Iil -nisid'catfish siice' ]I969. ''ei'se. 'repirts ii idviI' the 
.. ,:Iil t 0)1lish p )rc'ssedl. inv e't rv h'v'ls, prit''s paid to 
Ip'hilurs, aild iniprls oif In'shwaiter catfish. Thire lil\(
Ini - ,m.3 slr t.'v s of it' p1 du 'lit oI fI'mli1-rai td catfishiil 'tltf ii.19, li In 1' Liiiversitv (If A:\klias; iii 1971C"ilee ip 90 mtwUiest o ikass l 91 
1)*vth' NMI"S, lilt(] ill 1973 lv the N.\IFS ili ('ipmrlitiill 
\ilh li Catliii 'lliht'I s If .\tlriir and the Siiil Coinser'-a
liiii St'r'vice A si,''v of prd'ution f ctl-('SI).\. tlilt 
fish, trll, :od h ltfish iil 107.1. is ill progress I1w the 
N\I"S ill c eralion \%ithi lh, (CF"A and ,;:S.N 'SriceApproachi:i Thetotllection .iit :reportingof'

Service \plirmd: c iassistaniel he cu:litilu>t' oil athliia'
Th oelh'ttht 

pr lhl v bask, This l'porl will iului 1' roii(d weight 
i'prossed, av'rag' p'ic's paid to producers, invetries, net 
sales, aliltt imrtms. 'Th v'lrt will 1ieupdatvi'd ad rivised 
is t'ijiuired. 

AsII'V ofof t ' 1iiianimal catfishi. :lld11ndliit'tiil iuf trout, 
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bLitfish will he ont'titud by the Soil Conservati on Service 
(LISDA) at the re(piest of Cat lish Farmiers of' America, until 
ati investigation of' a specific statistical repoirting svstem Ili 
the proper agetc*v of U SI),, enI ( Ibe comlehted. Limite( 
use of, mnag('ment capab ilities will ie lproividled hivthe 
F'\ S (LTI)I) aitll the NM I"S ill this priductlioll SilVe'V.1 0Ilti. l this ,u\'\ i l illl i S1111lV Will de~l;W111:ge 

piductli'i, piiicds of fish sold. aiverage price.s pr pmold,illaket mov'ement, alld alternative , .'thlds oft' pr )dlitol. 

This report will also be revised atd updatd a;s I'lcissar'. 
Prioritv: Statistical iuil'ormatiol oil lqultic f'ood animls 

is lied'l iY iidustryvmeIilhers. govenriniet, lniviersitv, aid 
private groups as well as the public f'o' use as a iistifiitioii1 
lt' research proiet'ts, privalte ad pliblic expedliiire, aid 
as a tii] for the ineasiir'eiit of indistry growtlh. 

SMY Ii.,,ribllifl 
1975 1975 19S0 

Ihi:v , Iicrr'o.., I0% l ncr'i.. ._ll.c.ooOl,.ld ,(
2.00 2.0) 2.00) 

Title: liifrnatio'i aid tt'hliial assishaue ti food fish
 
prodcers.
P i t i ce
 

Priority: Short terii I. L.ong term I.
 
Objectives: lo proide iiiformaltion and seivices to p(r

Sill.s, agenc'ies, aitd c(rlporatiolns ilterested iii fish. aiid aqfuato ple lrt ill d iagn ostic disease(]i a n li illdlag elt s(.
ices, :13d t oicli lpile t't' iihical iltif'o nm ltilu i I1Wilm'cb y fish
 

pro diicers ind related indusrish' .
 

Situiation Evaluation: Iligh pro duct deman(d, iltc'arlsing
 
('lists t fe ds, t'hemicals. a id otelr materi;,Is, dl('t'lesili
 
lilir)ispipllies, and shrinking profit lirgils have t'imbied 
to ilttellsift,*iv:iaiagtl'3 't lIliilclis and prac'tie(s. This has 
It'd il'-iliru il hsbi.h' 3a(to3th lieed 'm up)-ti-dat till 

ulkeng
 

t"lh' l332T Ilrshand';l marketing Iractices toda' l:av'he ai lt't\'ehl)'l 'ssetiall]' qiIanIrt'r S llit'ditiiig the last c('elitilrv' 
ft:' tIscprt'' ale iinelficient: lth('rs are (lt klownl by'
all a clhllilltists. Som' new pralit'es :and tecliques ,' 
lhtivig developed. 

l'steisioii s])'t'iai. :tne.;ekillg to I'l,h ( IllIIII 
:[il iirela' profil rins In pr.vidili, iuf'r a. 

ii hud ledlieal assistlct' to fllud fish producers. il the 

fituire alquaulturist will noit le depnident ol oiit-dated
11t'O111(',V3d(itiOIs or illacurate or ilisl'adiiig infornation. 
Answe'rs toi questins oi feeds, disease, water management, 
IeSti('ides, irv'estiig, and a mltithde of'otlher problems 
call'1) provi(ded b tr:iinited persons possess ig the i'st ii
fo rmIa tion . 

Serice A ))roaches: Adeqiate assist:Ice to fish pr3ducers 
andl rel.aed industries requires specialiss illdisease diagsis, 

:.ad fish 3dsba iwelniss.i.iai their,dr. of' kiow1edge aid
advice is I ,llde b . p eirsonal cl omtac, le ter, radio anid T V., 
1 l]ie a]p]aanrzes, ref'err,]s, newvs ar'ticets, anzd scientific 
p3 liitefiiols. 

Priority: Growth of the domestit hoid fish industry lil, 
bee lheoimeial ii(hring tlhe lust decade. Ciilc ex
paiisioi off the indiist' is ceiltaii. It is vs.4eiti:d tliat f'oodfish pro'ucers ad th'ose persons in rlated indIustries ibe
provided information and will n

sure high prlductivit, svitlia reasonble profit margin. 

SMY Didrihoritio 
1971.1 1975 1975 1980 

t' - M. 10% I{B(T' 'udI'dNo hoi'as hi'r'as' 
.00 1() t.00 (.(( 



CRAWFISH
 
Introduction 

The p)lutial of' crawfish as hlouaull rood is great, hut 

this aspect of a.'iacoltllr ' has bl greatl Ieglected.
.l 'his 

fac.t \wIs emphasize.d at the First literIlltioital Crayfish SYIoI-

posimn illAustria, September, 1972. 


A total of' 44,00(0 acres wvre devoted to crawfish faniing 
il,Loisia,,a iloleoill197:3. Bv comoparisoi, apprioxiioafely
55,000t acres were devoited to1 p ild cilt iie of catfish illtill. 
United States ill197:3. 


Crawfish offler greitl piiteotial is iluatic f'oid crops, Thev 

'alibe grown)oilland 1ifit for. traditional ,icto rt..or 

fish ctlturt ; there isdirect developinit fi-o yoInig' to• 
adult, and there are no larval stages to contend itilas ill 

liaurine shuriimup. hatched•~ ~ ~ grow\\'nNewly ~ 'acnlicnri~ be " toi 
iiark'et size il :3 iniiiths, iigakiig several c(ops it,\(e;irl SSi-

ile; alidt ponlls(l acre lbeproduction of' 1,0(0( perr callr rva] 
iz,.d vithoit artificial 'ertilization or f'eding. \ maarket 
valtie offil to (i6 cnts i poiid live weight. with aniaver-
age of' .35 cents, a pound, make crawfish faromiig profitable. 

lls)ite of the' hOV'V ;vai;Lt; gS., crIVfish ig is stilll'rrlli 
attrial1111d VT'iOIIumOt'5, aio V((1 is baldlyreearc iocded. 
'['lie Louisiania Craiwsfishi Farlmers Assoiciationi bas outtlimacil 
v';,riois rIserl'c Suiioi tlt-sc ]Jriouriti"s. sic.hi 1)riiliti's. 0f 
as ni~iirketlig , . ,ilbistidiead 1), olher sorkers :iiitlwill 
loot be iiclided illthis p]ip'iusl]. 

lprlivoiolt of' biological --
Sy-p rod lim silplV INi ra,fisli 

Title: lilr irielt'r.effi'iil.' 
Isias ,ntil 1(d11for . 

Priorities: Shoirt I: i (rl I.t(tr'i L.ow 

Ohjectives: Toic(lellii, if agriculllial b\-prodicts can, 
be litilized as feed hb'crawfish. 

Situation Evaluation: Iligliest l )(liilltiol (' c'ri\\fis~l coo-
slstciicv ciliits frlomn poiids that first prioduced a1croip of 
rice. Followig l V l iitids MV'rile(IOdld. ('i\V-
fish Iced ii (dc.';yiiig lice stubile aind ol pi'riphytilli as-
sociilted ss'ith Tis. of rice
the' stubble. doble-'croppini 

by-productstillral show )roiilise. In lalioratirV stlidies, sweet 
)oitato vilies andi(1 (iitrimmings \v(,'d sepati';l, tociaw-

fish alildthey gtr's' well l l di \\ht. li'llslo.h (li lIi i ili-

tlill'lrs w terl.rl
w\ith soituan 

Ssmcial (lImeStiolIIs btv if'agricutltural *v-sulldl aisvecill-

prli('ts cali bie iidt nillielciall. Is the hbv-prodluct fill-
tritioitis?hIat vollie of' the biv-pi)tdullct is :i\aiilvile? \VhieII 
isit available? (.eI ( t OiltIlefit'ldIs it iiiiiliCill g) Olt 111d 
\wha;1tclL' is II(T(I tO iIIdl(, it?' 

Froll pi'eliliiarv \work CIot'is Siiiie iiIS\wrs tti tIhese 
(Illelit'.s. y.ilv liilrilillls thel by\-pro'duhct. 1iiiistGeneall toi be 

ilast i C:N rtlitil tf 17.1 o01 l e(rl'.The pi(ot'iitil v ilo'i, 
of' tle ltv-pruid .ict o(lit' Spevcific co ;iiad(iwuld depelmd lM 

il 1t st:lt ll area. Iy-prodicts ani'. fil
availahe iiiilit,fll 
ailld iltlitlis iust (ips li:irvesttd ;i,1 t\vilitl'r \\'t-i are il 
at tiluil'vheli 'stllig ctarsl 'giiu iiig g .isli ' toi rowss 


bv-p Al i VssSlls'e a 'Is 
fish, c'luol) s antid cri 'fisl l ibisllh ,ltlietit iliiliili-
lt('l ,v. No stp)liisti tei d]rI-Vilg is il'l,(h'd 

If ( r-taill u WOt fic;ssumlfuudhiur it \'

ld feed i iiill I)i ('('Vss . 

lescireah Ap)roach'es: V'ai illusgriul'l Illal I)*v-pri'it; 
steIt'lI('(l illthe, labitrato'i, will lt tt'st('d aS fied Iur craw-
fish iiipondsi]*. Wate'r qlalit., particimllI oxt'gii, wsill bte 
iltollirtl'(. 


stuidy siolliod bIe icli.lsingPriority: 'his Igili priuuritvy. 

SI.Y I)ilIbii,,i
 
1.I.1 l t,If'aw 1I17( l)hi'rif'.5 l %IAll s/i\ NI licci'illII 'ldud 
.. .. 

:311 0.(X) .0) o.325 1,5(1 
Title: Iiolatio , .i ii"I 'r i(d llimr,itiolt (,Icraiwll i 

biiolical ('ilicie lcv. 
Priorities: Short ciii ,. Loi, ti,i 1. 
Objectives: li s1ldv ih1. ipili, inI, ii illis ,t ur.im

pJii(s l'orlpi,.di - 1 l. 
Situatioin Ealuitil: ( iritlith,Is\ laish larini .,tiil 

their pioinds wiih bri!,d iiilfi.ill ail lidi . 

fishill ili ll;,i'I,i 

th Y.lili,,,ri. 
tint,O: , c(ri,\ d 1) ii lliLll. i., itlliishlrei'st : tii,iil Ii,-i. ili tfish rec(i'uitilit-.il. alld ',iillk il(ithiliis kil,\'l, 
abu p ilation ..aiirt.lti l iflaine slkiwi(l rr\itin 


-.
Rese alrch:\ p ;uallc, U'ra m.i', ",N,,,ldhv,s %,,\,v.I].
illi r idlit.'tiomll Ols \'.nti, a.ii,. i!,iihii 1rt.id ii 
boiid: whil ii LW mill ildhil. aiil m.,,11,,.iliii 4) .i.' 
classes. lroim til. (lilt, itils \%ill ., thiiittrl)ritelIt li.iuidl 
uiiie ti logilaitii ijautila;istin4. ;iil lfiili, oticas,t 

fish to harlvest.I 

Prioirity: This stih'simi l lis,, l;thli piiiril\y that col
wilt Inmrilit( bt,i 

.I Il)jMiI&iIti,
 
1!.7 I5)7. ITS lR,
 

Iiv. No.t 1'.' , 

:lt1 o25 0.25 

Tite: lit imsivucuitmI 


fic.'ie'.
i 

Priorities: Short hen, 2: 
Objectives: To dec.him 

criwsfis i illtanks. 

(Is,ili '(IC . iii,lii' i, i','idi 

D)." 1.50
 
iipr i ii llitit 


L.ii, term 2.
 
cuiltiii, t,]lmi, li..ihi
f ,,,sii, 

crawfish is piissibl'. Besidesandi(1 rice stubl'he. other ai'grictll- braI''i llm,ltur .irt'l'iitlIs u il\l i 

Situation Evalmation: Illiat \%;ite spii ts u s j\ilt 
iliterest inililensive cultlii,' dtItii.icid SIniip. "llIIhi4,,m m 
p'o\'Il feaLsillic iillai lirsal .t~i. iltlhIlhecauts. (iilh 
aind (,'llw hail .lc,iili h.,I i,,lii, each i,.iiits. \Ilui,

shows ihue i )lois. ( mi,lisi ilt iii 
Ital pmimetial:l ei lpliii.ii ilii t 
wit ii t larvail li\i.te,,d ik ;iltstaiuivs: 
cai be gri iif i laimkt Mi'lMii iil,hi :l, . 
ti flilir
crops ;a e\Ir.
 

iil iitilst ;lll 
f, l;ik usti,l1i 

i .ulm ik (lil,-(i 
il'l1 iil': i iisti.,l 
illt iii tii li 

lesearh App)irl'liht's: I'.imtili \illIli. it,timkst,:c.t, 
to evlhmii' stockiti, riti,., 1idli l',lriltimiits. \i lll 
I'vj iieiiliits anl iiticr palii1 itmr. It si,:."tstlll. fliit "tl, 
wouhl ilt ils li la,,t,1 t,) lr. rtlUminiiulmls 
i iiillir' dlt'il. Ci;misli iiills itiiil aiil Ihel.hlisc.w. 

contiro'l. alildII-dirwi - \,,wld! I. llldir.l 

Priorit v: ''his silmds' ii,,il
i,, m wiiitI iiillit lii ml It-
I:SV (.l"%i II,,\,\1.ral isliair, ii ra'lh' i i ii p I'. 

illlit'ililt' titli.i niilicll's hiliiiis
with ' 1ptiit t t rmil

mll 
.A ) I) i 

lir' hilsil titiial. 

1 1ir 
I1)/.I II, aw 

:i t 1 t. 00 . 0 

Title: Irodltl(titl hii'llwolt 

crawfish \\'il llh' sl,]itarl,
 

hi'lllii,,
 

.i 

, I71".7ll i I d 
.2 1 L OO 

5,\Stl'li plv'ilt'o iof 

Priorities: Sbiirt t'ii 2; Imuiuti, 2. 
Situation E-alulatioll: (Crfil hil d lhmtsi t'it i ll cili
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lir, *witl wilr .Species Such as catfish, wickh culd be cul. 
!or1- ill ca(is alld crawfish ill open po0lds. (Craswfish wold 
olilize Illw:dvil catfish tlved and lteir Solid wvastes. Hlope-

Ilily tal)lldIIlt1 ']llillincreise, :lIldcrawfish, acting 
*.S "1,,1 )oical filters, w'oIld imlprosve, wat('r qualt'. Poly -1,',d'..,.4. of illfislh and crawfish couldl be accomp~llishe'd inn-
II'llId3 5ii no111 iajoadjustmen'ts. ( .i\\fish also ilaY 

U.m'pot'ntial ill racewl ',vS *\'.(1;ll1s. \.'viW\a 3oil tilt- tailac S 
cld \vlshoall 11;1 produ ' ' ~l th 111)c ',pols. .a t lhVC Of bild 

Ofh~n
watsadua\fs nl av oeta t ilgcl 

iestearch ApproachCs: Catfish e1l b' stlcked ill cages, 
'vhil' c'rll\fish c'tild be stlckel il the lIt'. oape Poeld. 

dther treatlll'ilts will inclue both c'atfishl ald crawfish ill 
,1WIl IllI.S. (C.llIrSll WOldl ilil.chde catfish ilid cr,fi.si 
stl kc'd su'p)aral' lv ill pllls. 

I'liii'itV: "lhis JIll jert is 110t urgenlt, Howee\'ir. p)ro1ductho,dt c'ra\ish o l, i, wider Sc'ale could (re.dly inrease if' Ipoly-
c'olli,ir is slc(.'(Sslu]l. 

S.1l), li.'ribili l.9_1417 7.'i19M)l1i 
IA.' I.Rm , ,.',nc.va'- 10% hi'c','.s, RcoIn'cu,dr'!,d 

;1 0,00( 0.00 0.00 0).50) 

Titlc: .Me'hatdzzailln of .',trictilres - ]illrvestill hte'lliIilcts. 

Prli 'lRis: Shor~t tvil'll 1; Lom ei 'll 1. 

()l i vo ei s : o( \ a lhlliltv c ' ' l h a ilV"T et'i cst il l 7 te tlilli lili irs, a n d 

[o ldh i llil lr Il dsl , b el he i lhlo 
iliolioH trii i ePriorities: 

if Ira\ hh J ll g lso li, tIIl)pel'. (;lSi\ ll ll' ]lil'sted 

illtT h llr tllusuaiillly 'by t'vriillet\\iih \\il , Itles traps. olig il jIl 

i'rs Il li i It tll- for lli,-hit(' h, n t price. This 
"']illolli"' is ii,1sl ,iiiipru ib , and] il clii lh , 

hit' tSiiuation l'k 

Vriihe.s: hir\(still,Rleseairch A.1) (:uri't hedhiquessh ll id het h ol mrcdri it po ssil e ' alld] h e l. ba its a111d a t itac
ailts shol dh bv c .aliiaihd ill craw\\fish tr'apls. N ew~ h r 'estiig 

Icli llis, sli chl as tra liwing, ecol dih bel hicd w herre pond sc 
\\ ill ber t 'ri i viz, to sb ia h o nut a qu a tic p la n tis. ]'~( il l l hllis 
w il l be , s l . il d i -)l cil i l ilt v h 'al i\ ' . 

liu isvenmoc 
vvllt i tli li e sill\ I efiv tal li nredcolitoi (ii d liar-

Prioih:'I'ik nc-du. Ciid hil.-
v1p g 

\'r liitll']Ulir''dl'liii~ils tl~ll, ii..(i-cis ]illlr i'hould,
i l s '  I r 

o 

S.AIY MI-riltlioli 

P'71 1M)75 19 7.5 1980 

Title: Productioi of fislerv prd(uclct:s with im)rov'ed a
ceptalility - ronisilfide diseoloratiolll il cooked crawfish 
and its p~rev'entio~n. 

Priorities: Short tern 2; Long terin 2. 
Objectives: To ientif\' ti(t wet iaii' i i ro Sulfide (lisc()ol tio, in coo€ke~d crawfishl, and to dhetermner tilt, lec's.

sa r adclitiv'.s avid pr(cessing Co(1dit IIns e'ssential t . pr'e-
V'€ 1tillg such disco lo l. 

Situation Evaluation: The Nihtilil e1nCllotI'd withl tlhe--

Iall\, processed crawlishl is sollnewhat dift'ervilt than folr othrr 
fislte'ry )rllucts ill thalt the' ia t itself tUI'n.S b]:a k. Elevated
t(illierlattlies may1.V])l'rillit naturally ocrrlliig me1t'tals ill ('r1\V
fish to be liberated t10111 their sites lod cOlllbitil with silflur 
fllnd ill certain aihillo acids, prodcilg iro sil fide. ''his 
dls not involve health or s:d'ey, blt rcsllts ill loss of prod
lilt appeal. 

Reselrch A)proaches: \arious temperatures wIould be,osc~d ill cooking tail ineat ill comnbinationx with selected I'oodc 
azdditi\'c' ill all attempt to ]prev'ent the di'sco)loration. 

Priority: Tiis s (m Iave iigih pri'iiit . 11'markets areto bet exindelltd, accet'tptance.' of*new'\ ])r'o(]lo t depel nd]s oil i l)

])war'aice ,is well as Ipricet. 

S./Y lDi-strifnitiol 

197.1 1975 1.975 19)0IBI a s No Ic am 10 ni s R r m -dd 

t109~ 0.00 0.00 0.00 0.25 

T it le : P ro d u c t io nl ,co no mll i c s., S lp l . , d]em a nld , iol d ipr icei 

l la l\ s is.
 
Shorrt 1; Long term 1. 

Objectives: To) dei'telrmin3e (lIsts 13WgI' l\i i c.aw('glinlgli lll
.ie ti l llal 

Eval liliol: Ellolnlics lf crawfishi ll dlill'ii 
is niot well kl vii. Ol~v roug~h estimatles :i'ilivaiilabcle.t 

Research App11roaches Cawtili faleis should be inter
ng(] p r 

pared to craw fish cultlured] ill res:earch pllolds, to siillil e 

com mlier 'cial ]pr (It'dh res. ]Exp~enlses labo~, etc. w ill be( r-e-
C l'd td. P lOd Ui l l~ i r.(StS 0 1t " C l';M vtfiSh W ill bei (10 CHrlilh it,( 
a ndl b o lh g lr s s r t l i ir s a ind re t u rn s . t o ]l n d a nld il i, i l ilg e l l i i 

will betcalculated. 
Priority: Tis shi lid ]fit\-( higlh p~rionrity. Plrodctioni ,os.ts 

]) i to 

v ie w ed rega i ll l'l ih ttionl .o(sts, w hlic '] Sli llld b et c oinl

be itc] flllldaiol oill which flilse other researlilch] 

i r~iti ies . 

S.MY) ])i.,Irib lionl 

1971 1975 1975 1980 
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APPENDIX 

TABLE I. ]ESt.AlCw Put nLcI.t 4.)07-FII.'IWATI:It IOOIFISIl .5NI) (11A'V Is[[
 
I 111'1-I'SII .' EC:OSM1 I)t1ltt iTION iOlFSN+ s
IIOl tTI ItI 'NDIE) 

S. IY 

Problems 	by Shlort 'erm Priorities I P 197.1 1975 1975 I1,)S 
. Nio 11'; Iitivami. Itieni idt dBase hitlease 

Frcs.w'atcr Flodlfish 

Priori'. I 
Control of externil parasits ............ 210 1.60 2.00 2.50 .l) 
Protection of ct.lttUr((d animals from toxils ili food and wattr 21:3 1.30 1.00 2.60 I.:,)0 
Improvement in biological liciency :...311 II.10 I1 .90 I .90)) 2.11)) 
Environmntal stress in prolductioni .: 312 2.17 :3.001 :3.0) :3.(i 
Production of fishery produlcts with improved acc-ptiatbility 409 0.)5 (0.95 (0..95 2.51) 
VInilnd (itSticity fo i illiitic ftod int!illiliLIS ill stmla.t mlrkets .516 () (1) 0.1(5 1.51 
I)evelopment of dor.-estic markets for atqacllture prIocts . .10) ].:30 2.10 2.0)) -. I0 
Impirovement in aqiMclilt'iral statistics, ..... .... .511 0.3)) 0.30 1.0)0 2.))0) 
Clearance of chenicals for aiqtaciltilre 7)1 0.21) 2.55 .)) 1'.5)0 
Protect food ald feed haritfid 702 (.80) 1.)) 1.5o)supplies fromii organisms and toxins 0(8.80) 
Food choices, habits, Miud cLnsmpltions 70:3 .l0 __ I0l00 .1 1.00 2.0 

Subtotlls 	 19.7 2 29.111 LSO I t.:31 

Frcshwatcr l'oodfish 

P'riority 2 
Cotrol l "ofmicr iiial diseassV if fisl.S 21 I 5.25 :3.0(0 :3.0)) :3.)11 
Control if iiternial parasite-s of fishes 212 0(.50) 0(.50) 0(.50 I.50l 
M vchianization and structur s .. :317 2.00 ((.00 O.A11 2.00 
Nvw and iniprovt d fislory foord prtIdic S. .. .110 1.55 I.1)i I.101 3.50 
New Mnd improved int(o-6ood d .111 0.70) (0.70 0.71) 1.5)0fishtrIN prltocts 
(.)u1ality inaintennci in mlilktting fishtr products .112 I .00 I .11 2.2)0.00 
Econm ic analysis of .o tacoltioal produc1tion tand processing 50(6 1.2.8 1.28 1.J)0) ..5)) 

alevittiotn ofof 'vater ilhltiini anld disposal of wastes 90..1 (.6 :.0)) 1)l 0 .. 

Subtotal 15.S,8 11.1(8 11 itl 22.70 

F~reshwatecr IFoodlish 

P riority :3 
Production maita getn ent systems . . 23:3 (((H) .00Iol5.2 5((li 
Comparative interrelatiti tiships in agrictilito . (0.0: . 11.50 0.511517 	 050 

Subtotal ............. 	 5.28 ((..( 0.5D .1.51
 

Frcsh'water 	 Foolfilsh 
Piritiy .1 

lleproducti ll' rfo.r.nilnlce.............. :311 I .6)) I.6)) I.6)) 3.0 
Subtotal . 1.60) 1.6)) .6)) :3.oi 

.1.55 7.1.5(1 
Increase ... :12. 2 
Freshwlater 	food fish totls -12.48 -28 . 

TAi.:+2. I..EEARCH:I PROBLEo..;M -1.{i7- Fl.:Sl.V'l.it Fool*'lll '.\\o (It.\'. I 'm1 
IBYPIOuRITIES WVllll I(E:o'.CSI:Nlul+:lt l)lt.SllttuclN o. SN '*s 

Plrob li by Short Teril Priorities 	 1)7.1 I975 19175 I198)0
I*Base Nt Iiiiiease 10'; Itrast I'lnuttitttil 

Aquncultmtrtl Ser%.ices 
Priourity I 

Marketing services ftor t;(liat.ic fod llimills (. ( .85 (0.85 

Infornationtt and htechical assisitllle to food fisIl prutttrs .() .. l0 .. 0))) (.MO))
 

Subtotal 	 1.85 -IS .1.85 S.)))) 

.AquicUtilturil Scrv.is 

lrioirity 2 

Statistical reporting ser'ites ftor 
Subtotal 

Itiiatic ftiod animals ,2.00i 
2.)))) 

2.110 
2.1001 

20.1 
2.00(" 

2.001 
2.0)0 

Aqiacttlt
|tcteast 

itl stel"icts total 
.. .. .... .... .... 

•.85 
. ............................. 

6 6(385 
.. .... 

,i,85 
. 

10i.0i0 
._;.15 

2.0 
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TAIII,. :3. 1 P ).E 4I.07-ijoi..VI\'\ |O0 ISiI AND 

In- PIORITIE: NiVl''i I IECOS IMIENI)EI) 1)I i'ItI iiTI(O O1F"S NI 'S 
"i3Ei: i ]ici I'I CIAWFI11 

SM V___ 

lPrldviis by Short Tekrmn Prioirities 197-1 1975 1975 19..) 
hBas.PA is. No Increise 101;; lcr:sc 1h,comnnilil-d 

Criiwfish 

Priority' I 
(' )l al)ii ill id llll i s .......... ........ :311 0.25 0.25 0.25 1.50 
flis, slili.l )vlcii , :317 0.00 0.0(0 0.25 0.50 

y .n'li Itd :311 0,00 0.00 0.25 0.51)hoa 
iu. illicsi. 50.6 0.00 1.0(' ~iih o ... 0.00 (0.25 

1.00
Suiht1al . . . . ... 0.25 0.25 :3.50)
 

Crawfish
 

Priority 2
 
hl* v (CiI ill' .. . . . .:311 0.00 0.)0 0.25 1.00
 

ulgthlil ll Iallllatemiet ---- - :31:3 0.00 (.00 0.00 0.50
\.Stl,ll---------
,ouItio, ol plrod cts with improved :,ccptabilitv ... .19 0.00 _ .001) 0.00 125. . 0__ 

Sbtotal . 0.00 0.)) (,25 1.75 

:lawfslih totlIs . . . 0.. 0.25 5.25(.25 1.25 
]il,.r,,iM. 5.00i 

I I ;l wll .0.() M-A'llW IAil'Sll",\. .. .\clm PHO111l.1,Al Fl"ll -T.llF HEE.ARCII 
1I'I.N 01". IIll y A(;i-'N(:%"(l)TI I,]sl,].AIl 

IA SA ES TVA USI )1 USI)C Korr T'otaIl 

3.60 0.20 0.8) I.60(1 
211 1.65 RO.1 3.20 5,.25 
212 (i.-Ii .11.1 (00.5( 

210 

21: 0.30 0,.10 0.90 .... 1.30 
711 0.21 ... 0.20 
U)1 0.2(0 I.0i 0.,80 .110 :.03.( 
: l II 0.90 1.70. I.(il 
:1 1 9.40 0.40 i1, i ((.9 .. 11.1(
:312 I..154 0.20i Oi.-li 2.17 

3113 :1.3) (.71) 0.(0 0,50 0.175 5.25 
:If1, 0 .20l 0.,50i .i:30l 1.0 I ... 2.00( 
(910 (0.75 0.2(0 .. 0.95 
•I I1 (.55 ... 1,55 
•III ....... - 0 ,71)

.112 I .00l ... .I.00 
ll II. (((1 - . - -. 1 I) 

720.801 (10.81) 
70:1 0,(X) 
506 0.7:3 0.:( (.25 1.28 
517 i. 0:) - 0(1.)3
5i0, 1.1.I 0i. 16 Ii IA 

511 0.2(0 ... (. . . 0:30 

lik 25.22 ) :3.2(6 .0 4()..8,20 12.18 

d 1 d'als frislhwatir foloifsli alil limited 1 Soutlhern .ii ih 
lihiil' liil . .\ ottiol -i I tuiiiiiiil. i i es airt. ciirl ' ii 'iiltig r(%Oir('h oil fli iswa r ;iil iilariii, [fMi, id Spolrt fish oitsll ( lt 

i Ihvi ioi. )Ih lilIs (ofh .irli lih is (cv Ihost, ii Ihl Soithiern Riioli "Til dirvct ctiirilhi isii ifii. tilteilil , 

Tlii i;iilch iollil'lled Iy Iliis (aSk forc \'ilh aid crasvfish is to i Ii (if 

biyi'cI .
 
' Iil(lii 1 % tIlY ;il. ill ii slil .
ll) iiit ellhd this liiiri' 
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