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7hs Spd~i~l Me~ti]g on Diseas~s of ~~~~rci?lly Im~~r~a~~ ~':ip~ Fist a~d

Shel1fish wa~ he:d from 1-3 ().::i.:ober 1980 C'l.l:- thfö. o~"2. '. ie"erindry emd
"srico , t'lraJ Gniv _rsi ty) B,ilc,y,!sv",j LJ, ~K -1>~70 "':OP21J~12'~":'!.. The ubjecti eE>
)f thc meeting were lJ O brj ng tce;et er fl"X!' ':"5 ~:!:-tn: flarl:-s of the wor1d as
po s..i.ble clseClsE:: expects to ~ :Ch~lJ~ ir,fOl',li<>"Ci.on a ,j i<,-l2,S and tbJ'(}ugh
pt')r.::opal com:;acts to encol.lrag':! a,.' fostt.')" i :1tt:r,~ ~lOlJ~il coo~er'a i:1.0!l 7"

advanci g st~dies cn aquatic disp~ses ~ßO ~n ~eyeJcJinß pr~ncjple~

J'f',)m d:u:,,,\ avai1ab1e.

T~"jc P).a ,!:Lng and Or ganisin~ Gr:)L~p b-? ieve~ that L1-,G meetui«: ':dS very
3uccc3SfuJ in fulfilling these o~j_ iVF~ end th~t the we': 'ng ~as

qui'..;o",; procuctive. Eighty-se'l~n;:'El'~i 'ip:.:.:-.:~ [rem 19 CO'Ul~I""j.e:; 8+·.t~:-lciec: ehe
Llee~in~. ~irty papers were p~e3e 'ted e~cl~üi~g wo ~~aJ by titl~ only,
6 posL:rs wer'e displayed) a!: (,vdr.i Pc.,",.:;~ QJ..s;:,~s.'3io" on th _ .t·dnt~t2 i:. ~ V€

i ~act~ of dis~ase on marine re~ou~ .5 ~a5 i01~owed by a work:ng mi~rosc(.py

se3~'j ,Ji"l irl Hhich rr.ar,erials brougt.t b~ ~l:e pac':icipdnts ~:ere e.~crlJined

enJ c;3cussed.

"'he partlcip 'nts at the Srecial tJJesling wi:::h 'ce: ell.pr·~.-'~ thej r n;1'8t':"'cude
fo!" t.h-<:: genercu3 hO'3pi tali ty eÜ9r:.cted tc <;h:=IT' b~' the Royal. Ve r.e,.'j.nai'y
ane Ag,.1Cl~.~i)_al fJi:iversity awi ::1S TO"~J' C:'.'clt,cil 0;" Freder":'ksb(:r~, '?nC:

?c~' th jedic~ted and effectjve sup 0Pt p~o~ije~ ~~ tbe IC2S Secretariat.

The X2::lting W",S openerl by Prüf. C. I<:Üf':: {] 1 \' i.ce-Dr'e3ide..~ of l,~E':,

r·o.01'E=f'3Enting the Fresident ')f leES. Tne ';j~~('-~e.::top of tbc 'Jni 'ersi I-y,
Dr' F ...Cl~m""'S3€n we1comed t.1e [':;:rticip&l ts and e;~t.rm<.Jed tc theTI' .;~12

ho.Jp~ t.ality cf t~e 0ni'..rersity. The '.~~' .int;lJ LS~IE::-' scienli'e, f~'ofessor :1L:7.0 ;~e:U5.1

of '!'-:..k:v·c ::lO 2:::cepted Ollr invit::t::o) t~. (kül.ver toe o9pr,:.~.<: l:~c+-.:..lr·e a'ld
g.r:..v' f:!l ;1GO"pss entitled : DiseJ.se .Jr0t-:..S'!1f'3 in Japane3 Yello,,"'tai, , S,-'no '.'
quii',ueradj3ta ('ulture:P. r~vibi". ,~·ti.:; ;;",-:jl'(C)~ :,'=t::; ~':;wardi:;g 2nd --.-.-..
1.rl[o"?"m2.::i,;e ,:overing apprc.v:imately 1:;F:J ':,'c.a.GCS f \lor~: .i n c 11:Ll:jr2 0:'
ye:!.] m:ta.i1 ducing l-!hich thL:; ffi3.ricu' ttJr·.' vperai:i'J:'l has e,ro:,-r er',o.'r::~-"::::L 'J.
ln ':.he c,:,uc'se of this growth In()Sl; d lsea~;e fl :,ob.l e;~~ in rra i cul h.H'e h2ye
been exnerienc.ed and t·hus the ,-lar2.."l~;S~ A:;;:per'ien-:e \oJ~.:h ye~ lowtai1 Clü~u~e

of~t-"'t;ci ,na.:>y übject lASSOllS ~or othel''> enr-;:tgE'-c in simi l",r r;uJ. t· i:-8

..el,tures.

Th:: bU.'3il1e,~s cf the first morning scssi.")n was completeö :!itt an
addt'bs~ by ur. R.A. Murcheleno o~ th0 UI'Üt,t:;j St,at.s: ":!ntitJed "u.n :i.r)~er

naL.on<11 1 ee,istry of marin~ pc:t ..... cl::>~y. 11 L: this c;.cnress Dr .Mur· :i',e1~r-\) de3crib':-:d
t· ,3 R "j st.ry on ~arine Pathclo/:,;y (ti, Ij~''>) ODer'a tE:'c' at :.Ji.3 J.a:-Iora :(;l'~' :11,.:'
the advantage~ to be gained GY cP.vin' Ci?n:.r-aJ.. respr.si"i.orj.e:: f )1' rt~fercnc.•
ni~1't.er i::;,'_ s .....ch as rr.icroscopic .' 17.0.\>" ;' ':::yp; cal histolo~ica1. sect:; ,)G:3 ar.d
~r: index of material at other ce~tl·e3. T~e i21ue of thi~ a~~ '):n~r

simil=tr nat:i.onaJ. centres to Oth8~~ (;cllltl ~'2 .o::(ts:1ced ::;ub;:;t;-ll·ltia~. \.;
by tb ~ '01xistenc8 of 2:1 internc:.::::"ona: Y'eg.i.st:'~' f.:,r tt.= sys;-.emat:i··
xc! ang;c of refcrer-ce mo. t'3r:!.2.1:.::.

An import&:1t topic .....h~ch ,.·:as ·:n.S(;l.i~S ä j.I! rj,epth durine: ~.h~ :ll,::,etin('.; ....2-~ i;j",,~

qua:-,ti tatlve aSreCl:-S cf ä; ~.>8osE:: 2m ...' i t s i;-;pE'.<::; or:. n.al'inCl {'esvur~eR ..
Alttoug: epi"-:; ctic~ {Jf di~cas8 tn WÜ(~ pc:w.l:,tio,:,:s 'rp frec;ucntl~' t·02

cOi"ded 8nc. in certair: illSt2.~~~-:: :~avE. L"2E::,~ S:~ "'\~,1 :0 ·.-::c.V'J imp0sed J:'am2..tj.;
red\):';~;.on.:; on pr.pulations in h::'qh1,y- r:o!1-·ur. i .fO!'ffi loTay2, l'te eff'ec'...s .f tb<2s!ö'
dis 5:3 on ~a~ur~l ffiortality ~~~ aot taKe~ i~to ac~ou.i. in stock
a5se:-Jsmor1t pork. T~1e rea".~,;"1S IG ..... t"'i9. ,r-:: t~~:n, f::i.I':-;. ,'lJos~. '.rJ rk ..:m d'se?se
1.3 of '3. quali tat i ve nature ar,d l:1cks the qu::ut.j.. taU ';e dc:. 'va re\;'.l.i;-c.'d to ~'3

useful in stocK assc~8men~s and secundly ,t;,~ ir.fo~mation 1ack~ pre~~cLive

qua" ::..ties. !\ serie~ C'C" ;.c:1cl'.l'>icns werp 0rah-:1 frC'm 1.:.1:ese di~r:IISc.~ or.s

- ".~er '
I ... (-,'... , J
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le<...cing '-,0 reCOI,'me da? :i' .1': far course~ c:-~ act i..c.n tu rpct i fy t.he':t::
RrC'bl<=:ffi8, Beca~se of the CC.~p·1 \~X::'l y' l)f the p.ro' lerns H Wi:'3 fel '. LI::...t.
:,:oLl~~nuinp: leader'shh, dn<i ,:oocdination was !":;quirec. &nd th::,t. t e
Working GL)Ul) Oll t;he P. ':hc:o;,:~' of' :,j;'ll!,Lnf, <Je.;' i: 3ms shvlld Ulldert 1', trj G

role. I

A i~L~rnt-er' ~ f' r'l' er.::. :)res ....~1te'l dt:c:crip'':'lJHi'' ')f .r;~~... disea~e3 a ..d 'TI!J),in t::d
thd inf rmation cn rt~~eascs &nd sy orUffie~ which h~ve Jean dascribed
previC' lsly. T:-e 'latus o~' t~~,-- vari 11~i dj se?se~ and synLi~~om":!s h:l.s
bec<np ml:cL clear 1 and ~,h.~ licf'ini iI."'i'l ,t' ot.~~er dis!'> .S ~s

3Ld 3yndr me~ 1'1 s b~en '~~raveo m king ~~ogress ~ore p03siblc: in general,
the -; nr'opma ':iol: Da::;e and I"",t:rll'OOlO :: s i::rprovlng aJ.l t1'1E.· t.~me. l'h(re
nl~el hOI'lever', :::e·'t-'1i r l ga.;:)s wh j..-: I', Cl 'E: posinp; ",pal pr'abTeILs. 11'1e (. gap'
ül"luce the l·c.{ ,-,f tisSUE: cultul'e lin.s~,;r· ffiolJuscan an(l cru.o:tCicean V]"'US work;
th~, 9robli: I 'i t .. thc d(;;v.~:i o;;rn"'~t f thG3'~ ticsue Cultll_ 8::.. iines· .. de ljllne;
resedt~ch .:,)l.·;":e 5 t e too:"s req\.I.Ü~e'1 ta f:r('OP~'~,'Y j8~Cl'i ,8 these 'i,n.l:'::::s

or to P'NN .;.hcl1~ ti.' dete ffiÜ1C tCle chqrc.c CE:;ds L.c~ of tbe 'i:::.e-::srJ
the ii!lpact. f '-he vL"llS8S upon i:l . :i.nvei~i~(;bi.'2t,3 sped e_ .

P."og!'ess Ül the arert of hu."':':0r::ü enG c2..:.1 rr,e :~~4t8d defense r.Je,:banL,m~"

hels beon .stoady a:ld ü',:ou"2g.ir:c " WCl'Y. 1e'.di.:.,:" to tl1t:: develoDlds-nt
of' ·V3.C":lneS 1'01' thel.. i Lere.:t V:ll~.l and to :suppla t t Je \..t[)ccntrol.l~d

and ...·J'i,Ct=··spr·ead ISE: ()t r:heiI'10',,1'1o Ulpeular.:='::; ts at.-celerrtt'· rlg ar.d
COIJ::>:'..,,~e.. cd to be alJ i:J pO.-t:"d t

CC[l(':ern was '.X· res5ed rE'0Qr:Ülit~ the int~"o:t'.;ct:icn c.f new ci':'se2.sO=8 U:rm ':;1J
J1":.irj C'.l~'VUl'E;' 0!)er8.t.l.oDs 2.r.G. '1': e .).n, act th2t ~llarisll~tUl"e dlse3c;e.:; have 811
\':ilri p0pl1J.atic;"1.s cy:c: vlee 'I"~ 3:t. ~o~t. disA2ses ~r: the mcu·i(~L'.ltuL"; llr
fi'1De·i fish in leES c'.)unuj.ps api:eazo '",=, .1''1\folv·e salmonid.:> ciJü~..:1.y l>tO-C8.U~'2

t.hr.::-,o. <1.lo.' til:.' speci6:": mCJst. of~:'2n ':.:~;' ture~·. Vibrio inferV,c!:s'; '1 r.:;:-xj.'.:.llruro
aO'j ir. \;'iJ d popll.n.i.:..t~cn~; r.:" U.a:1Y ?i~'i1 S~)P.(. i.es are pxtcnsi,; ~ ':':td pa<::~j.l'ly

in~ ..'l€.;~i~p •

Th(,' P;Ctc,l iv,= c'iscussl..cn~ aild f'~per~ p1"e~.ent<:.d 0.' poll'lti~r1 2J.nj clL:<-;.:ls",:
cle, rJ.- ~n'1:'cate"'" ;.1 {·equ'~re'::l'.>"lt fc r more; 'r/ork in tr:::.s acec..~ T!Jc,'·p'':'.s Ci

, 2..'ti :ulC1~" n-=;ej tc inwrovs t;'e dRt', base t:.o i)r':;VE: or rc ,~cc", tl'le ::ltJ:::'pect"::lG
lin!: .etwecn pullution aad disP8se; .at ,resea~ the inr'or~attcn ba3~ ~ tn~s

all-Jm~oY'taDt Ques~ion i8 in~~ffier;t t~ rcach a conclustcn thrc~g~

st~tisti~al 2n~lY2is

A sf;ries ol' concli.l.sion;:;; wa;:; dr.'c.\in t'r0m t!le deliberations a110 l~ ~ isted
b3J.CW~ a s·.::t (> recc:nmellCa.~··lC':"'::' SLcl'!illril!g fl'OJl th8 Specia.l. t-le:eti;lb 2nd
c'_n:=:i:-,:'cnt Hith thc .:-oncJuslon~ ~.jdS v's;:Jar8d (Qi" ~resentati.r.rl t;(l the
r·1ar icul. tur'c Commi r. tce.

1. The c;,' scov(:;t'y of 112\-: Gis(~a.s'~~· ar-d tha invcstigat:.ion uf Ji 'E'd~'; Aetiol.o,:y
CO)'1t.ill~Ülll':' .:lt a sj g;ni~ic,.mi.; Ci'1cl ':'nCr ea31,lg lJCice.. T~e p",s[jiblf~ e!Ye2~',s

of enVir(lnrr.°r-:'<11 (lUa.Ll C) cn ! -;,sh 1'1e,,:. th I.c s be.:;r, 8.n ir1VJ)'tan c. and
:atClI vt.:!.c fc\.::.tOl' in j 11(']' ",'I':' ii'6 tbe "):f(J['t~ on ct sea.,>~ s tuc.ies.

2. Most of the di~~2~2 ~k:rk tc dat0 has ~8cn a~~li~atiTe rathe~ tl&n
qu ,t·t<=tti e .L~ ~t:e "(:;.,.:3(' t!:a'-- it !1cJ.3 bce:-. c-0nc2ntrated !,:Cl·.rÜy
0t1 JesCl"lpt.:i,.,X.,s f tll' d:!.::::ec;., es, :'h.. dL;e:::l~'::' ag0nt~ c:~d tlJe cl~SOC' 3.t·'~d

ffieth:)do~ ';3lf'3.

1. Tht:.. epider:1i 01 gi.er:l ..' pE:C t s. I;":,. ~ ly _<'f':.,~·,:,s or- popu.;.o tion s~_ :~,o ell"'.

rF;.::ri.:it;;.tonc to fis:,ed ->tcr~~<:::, ::h~as 'YC r')r.sir'C'~"::D::"e i[lt,~:-,esL.. i'.')

.............



•

- 3 -

fisheri8S ~r~ pcor~j jeve:or~d, or ~o~ Jevc10ped at e:1.

4. BefJre inf,)rPia+:-inn on -:iisectsc:s in ·.EId s'.Jcks ::c:.n be il1:::c~'~\)rated ir1
r,opulc:. 'c 10:1 :n0dels a d 'lS2 rl 1:1 '-" tcxk asse:.: .:ment.s 1t mus t p(':3sess
t:;o c::harac::'eri~tjss (-u~'~et':lv lack-i..'1C .·iu;:utiLCli:;ie data in l~(Üat.lor.'. ,
to t.ht: stock 2 d a pr·:..jic:.~ve aspe .~ <'.lid C:"Tcity.

1). Tt; has been shol·rn :'n 0pcG.lfic in~tc:nce~ ttat : S~2.~. J'.'.U're-.'s tend t,-)

5.nc ease the anlylitL.dc of :'11 ctuati.0ns in stock :-,izp •.'\n E. 'i:--ooLic
wit, c0m~a.nJjnE i r.;rea:..:ed opportu!ütiesfo~' pl-e0~tlon IJ(' r'1,1SS

!1 o~~talitjes cOllld have boti1 short and long term effe(,:,'. :n the
short. terITi, concPt', imnied~ at"'~y centl'es on thE'o a~surll"'': \'alU2 for
J1 t\..lraJ ~crtal.ity w ,ü:h wi~~_ be too lCH. In cons8CJl.1enc.:.: :~:-c

yield oe~ ~ecruit versus fi~hing mor~ality c 11'V~ wlll giv~ crroneous
1:<'.lu s 1'or st8ck aS3essment. grC'I.1PS ''0/1.0 2.r.:: ad·;is_.ng on t~)_ m2.ila eri1<?rl::'
o r.be f ish ry, Ir} tlle 1')nge) tern. t:';e co!s uences cf (;,e .
~esuJt<'.nt ~erf'i~hing ~ay imply a r~~ica~. red~ctiun in fL3h~ne

effort and strinocnt ~a~Lgemcnt regirne~ to re~uil s.oc~s

!;o C:,~l inlte C0nc lUS:'OllS coulrl be ara\;n as 1:,0 v';:-,9ther fL,h patholo,g:i 3~~
""houl" .::'()rJct:';ntl'.?t:~ .h",.ir· eff·,)rts (,:: spE'..:i:'ic p(Jrtict1s 0; t!1~ l:.fe
_1~ s t,){'J u1 ttie varioll:J ~ ;::.cci~., uNier cc,nsioe,·3. t 4 on. I t. 'was
ge;'lcr~ _..J aorco::d '.:;lJat .:.::cw'ate d3.t~.1 was r.~P'(il~d to -ü:,j)r':lvG estimac'2s
~f ~aL~'aJ m rtality ~ow being used. It was al~o ~ecogni~el

'"hat oi010g1. ts c;=Jnn0t yet sL:ccessftAl'~y 1i lk eß"" a d i.d!~If;I.L

C:.3t<-1. co :"ecl~ui tr'1ent; tbe no,~mal deo ~_-..!t.icn ir. ~c)pu:t..2.~ion m.•m:"ers
c~t t:-:j;3 stage of' the li::'€ hü.torj' mal~es t.he TO:'k d.i. fi,-.ui.:., ~,~~

ace::< not nece~sa('il)' dir.ünish its importallce OJ.' ;'ossi~l.s l'~)l-::v' n·:e.

(: ~t \die~ ~hlch ar8 tc La useful, in the asses~ment of stocl< sizes
a~.d (;hl..o dGterl'l1nc1tio:" 01' p ~rr.1i.ssibl(; n.ccvec t.:" (11t.lst ITIC-:lt ~l::s f'ollowi~lg

ct'j_~e.'iC1 ~

J. Thc diseä;:-e st::l.te of t.he fj sr: l,lllst bc de-:-L:el~.

2, A sa!1lpling ree.,;i~e mu::ot, iJe t'ollowed WldC~l t"i~l P .rl"i' (iet3ctL.Jn
cf dis8a '38 :';l~evalC)Ylc~ at low levels of infec tio".

3. Tbp. c2pac:i.ty to pred:i c:t the consequences of t::e c:i..";€:2.se
·i8 r~a.uired.

4. ThC' c3.pacity to 8v.s.1U1.t2 4.:~€ effec1. of intr·;.ftsic
facto~~ ir. the cj.se3sp. oll'Lobr'eak !nL',st exist.

'Ih<3 l~~,lication of tLese c:~i(.(-'ria. far fist: V3t.hologv <..re :

:1) cl..::"latoratior. V!it~,. sta-:isti(.ia!1s;· ep:.uc>rnio}~gis~~l E:C0:"')6lS~:: D:10
fisYleries p0r~lati~n dynamis:'sts,

b; ci,~ve:;'oplne~t of rOt'ti':c a!"!d r<:1pid m3t..hodology 0 pE..~rr;:' t. the
(;o~le('tj )[1 01~ qL:a.ntHat.ive c!ata on 2. me;mi. gfl'l seele,

cl r. E;;qvil·-·:nent~. for e:-..t.<.;ndec i:.j:ue ~2ri,;s 0.( d3.''';, gaired tl'l'ou;h
!IIon i tori g f ir.:P':"~··::';·'1:1t :-i i -·cc.ses L, i..r:tp,)r'..:a:1t flsl1 ~t.ocks tc
c:n."'l're thr.t ~he r;redic:i-:e c:a.pöcit.y is j)\..Ii.~:i:.~' .2S--(; "ud
F-:11 pr'ov -,1,

d) a req,'i:'cmpnt. to :tl:::l.ke· ~1.3e 0f the c,)lrrr,lcr,:;i.::l f'j sheries a ~ a UnJ.ll;.l~

and nece~säry sampling device,

,.' :."'. (, , .1A:
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e) ? 1'i;lyuireme.~t t.u 01:' ~lop ,,·r:.' istis: ,?~rl effh-i .l:. s'~"i~lidg

r-,;~.":O(;01.S :

",'

! ' l'cquL ~iocnt

:i Otl·j ns ic a!(u
t~ ~p;jne th~ ni~0aSC ~ju~u2tel~ ~nd ~v31~a~e lhe
xtriIJsic fact:.;"':,; 0•• r ::'S:'",,3P ;J' 8V8..' nc:e,

7.'Th~~e 15 a very real Dded f0r ~~0q~ate Jocc~eIL' tim. uf 'i3ease 0 r iscdes
.:>n·' ();!~";'nlling b~ 3.'.:';. .'\t fl:'eS(~'~t l or.ly ;!:"i.:;or c'1':bi eEl:s f):' ;1i .5~·~sc

recei P. concerted epidem::'c.J 1 .:;a:i. . r.ten~··icn, ~rr, '.ilis ~f'gm'rj ; t. l'IeS
CO•.c· .'1 2(1 that an e.'3~er.t.ia~ e12!ll t;t uf ~:.i:'e ci()C''':!llcnGaciJ~ 1-'['0 "~S .
'Heu! nat cr:al aDe: j.l"cPPlatL,na l r"l;c')ii,or1.e:.. of 1nformai:ion [d
r'cfei'"'enc,~ i ..ateriaL

A. 'i'he;~e as lJ(."'· I (-, i"'e_urgence ~.r. ;:;')!'oj::'P. vi '.:-:i ,{..)otics f dÜ)~a3E" 01'
(:..,-1'. ()~ste.!'s.

9. 'I t ..... m.'t::: co CLl1':;Uj"'e ~JollLsCdr. ti:::;","e~ '::'0 ;:..'" v'l,de -:i.:3~ 12 ,:-ult.i.lL'8

ce) 1 Lne.:3 nece~ ·2.ry fCl"' t:lt l~ i;::,~ncC':.~ uf vj ,",01 :'nf(;c:t~ m~c:: j 11

:ll(,:i.l·lSC.J [Iave not heen '::iu::c:?ssfuJ, Th c;ev21oprr.r:.r.t clna 2.~plic.::.th

:)f irr.JlJUi1oloo ical dlal?nC's~,ic: !::eci1niquf!.-> :'0"' r.:aJ.J ,:::-'\:31 dis?ac,cs
i~ p~CVln to be ~xl~em~l: 0iff~c~}t.

10, !".:'th u!Sr.:'L is o~t-,en d .... :·:·j'·l,L" .v1.ci frcqu~ntJY _:n!,l,:3~i01s at ~ e.-~nt. 2V~C'Y

~ff"o)-t .31; .ulu be ffi:-4d~ :.0 f'11.~1 f~~.' Koch f s })(., ...d:,u' ~~i~.f.)::: t-.n en~''';'~:; tb;'l . L. e
ClP.-jj ti":.'1J .' s T!Or(l,"e i~ 'ist'", :1'30 and fJ."~",?n T,O ce u (,('2' d.~_.':6::iS€,

:Li. 'In<:. (~,.fltivcd-i0·1 (l~ C!'us:"'"V~G311 ':.."'.'.\12":; [;'1" .:J.i3.c;nost.i~ t.:'~)'",:)Sf),'>

""nI'<:; .rs (,e b'? aevanc::'n,?; .'lO:'f: r'>iJid' y t:'"', , '.m..:..l&f' w\)rh' or: mol' 1:;- ..:~,

;)r:l~ ·::'1el~c. IJ2s oc~r; a l:ilr..,-t<~rl Ce0rr~e ('ln S'J~(:~~,-:; id _'(~-Jelo~j_nt~ an'~

&ppl;,itl.,' 1iC:61 ost~c inrn'.ln.)J.oE',;i_=' .... t,CC·jr.i~'.1~3 1-,) c:"'u:~ta(;€::l.'J d,,::-E-"~'o!'3.

I~, ~'~"!e i. 1'~~·DQuctil..)1 O~ u~e 0f t:e~ tCl:ldide_t':E-- f'or j1~d.(li,..:u~_~U~... f-:. n!us~ ~)t...

exp~~t~; to bring ~cw di~qasE3.

J:!, t-':a('):: .... l:t.:rc ODerat:i.ons ir'v<-.lrü.:;.ti:, .... 12.1 ~~-t\'<;:: 2.11 ix~,,-:.ct in tl-l<-
ir;;~lertiat8 ':'~inity an,i c.is~a:5cs -:.~ such up8ratiorJ5 mC:iY al'f~ct

01;<1.cacion,o of ""~.ld ~per;ies,

1':'. :J:: sens~s previously af>sL~mecl to cc.cur 80~ely :i.P fr€~r1 ~':;lter are
be.ülp-, rcpor1.ed m.:)~'e fr~quentl~ a3 oc.cL.{';'ir,g ai.sJ LI m;:rirltL'cU, e ci)e - tiov;.

1:,. Th'.~ pcssib::'li.ty uf d~seas~ int~rc-c~:i.ans b8~wpel, ;n2.ricl~lt.u~e C'tlC

;-lilr;. ~(lpu.lations shoula be 21i!lJ:i2 .,i~ed ~l;;C( Cli.~:ases pi~€~'io\I.:31y

rei-)l)~'ted 0nJy :':\)i- lI'clricu ~t:.ir8 operu1lrm,~ a;"e !JO....• beinp; rG.~lcr7.ed

fr.':'!ll 1,'5, ic.' f~ sn .

:"'6. 'l'nere .i~ a r9ma.:>kab:"e c:nd d~.verse Co' lle,~t:i.C:--l ur ~Y!l'i('orr.es .-lud c ~113
w;1'c'1 ::1f'(: r'E.ff.; 'ec "~0 b:{ tr.e lett~!' ".~' '. Ti.is ;::'1'act.!.c~. ,j!: laL~ll.ins

...)o~rJ. llrJl'er3to'Jd cr;l~_s er COI:<li~i()ns , '3 ~:-::'.:r::' ),\1,L g to :-t :::or:-·
sl'::''31'ahJ.8 A, l')UP.... ~1' confpsicn. Tl!8 U::::: ;)T iA. ~ que ;::0 cd :'1u~e de~(.) 'j rJ c.i ',/ '..:
':'1rerü.~ c~ lbl'atic':~s 'i0UJ.d rf...j cve t~lC CC'.: .~u.::i

1'1. ]\Je', ::c. i_'I1P~O ed i:ml1L'T1~.E:Ü'.;"'c:'c-l';1 I. =~ ic t:'Cl....;::...y~'f-S 2r(;; 2v8:'1.:...b1.° f ~"'

th2 eX2.ji.lil~';'on --;f' serL'"l r,rr::.'2.' IS a:-;d ap;J.::3( tu up81' a r.e;..; r:at 1

fOl' L::'lC pJ ccisc 2.!'1d quanti·CCl'.:i'.'8 s'.:,uc;'; ''':S ('l~ immune r'eactlor s in fis!J all

other a~uvtjc species.

" .
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.i.8. ,":. numL'er of me'i, lG': al~_ r'ow ovai..l:,b:'..'" C'or t;:~ [IJ, s<:; v,:,cclI::...::'j.o'1 f)~' ,,'ish.
':'hej "al,,! cCJns::'jel'ab1~T'~1 'v. <:1' ,'f:.p:['e--:eni, fur l"i)ur. Tl1e (~ff:"ciency

of" the de:' ivE' y SY' '.I~n: ) trn st es;, j.:"l;:'0s<:::.1 on the fi..:;1'1 zuld .(,~ aV0i anc':'
of stre.:;s arE' of pr 'Iri' ~op-.:er".. ~e ~;-:Jr'aj ..:':(. od \;,2.~ Cf;.'3C:,,:i..jec1 oS

prvmisi -,g.

19. 1'118 ~-a ~s'" :a1 at.~ ~ase Y€~l:i eci tf) JE::tpI~n.ine if cerJ",a~'l c:is .:;',C'

co~di;ions 111 '1 t and dt~llrish 3re d~rectly ~~ indire~tlv

a~sc,:iated v.ith .Oäst,:ü.les~"larine J,,:,11ut1:,n is il1Cln a.:..in"~, b' t. '':Of! evi0ercc
i~ 1arsely c':r:::Ull'S. cOLl<:..! :,.,'.i i:: I (.t Y'~{: ~,).-:-lllSi.v....

;0. 'ki.!l ulcei' ci' seas€ 1.:;, a ('onri:i t,j,\! 1 f(.)ullc1 LI several r.o. 1ll";:~ci2 :,:pec i es. Tl::.
::;','3111S t.c' be :l t L :~f:3.c~oria -:.. ,''1 oPl.gir a.nL ';:1 same ir -:; t~ ,,:,,,s :ip €.ar.: L)
.i~lvolve vi :'lJse a:ld bc r:teria (·,.je i .h ,r."~' be operating a3 f2t:1l1"·~ t . "'':
.'flthor;c)<: 01' 'oin'~ic'.e .::, c,~c::;..::n-s 0'" the le-i i").')

21. De~.,c1.':"l_e'~ .h:i 'JtOPf"th0LC9;J cal :1nr istocherri.c3.!. ·xe.mioC'.th.,ns ..::a~ -;
:Lnpor·ta!'~. ';.ng di~t:"" in ar.y st I y cf' ~~Jl:t!tion a d d~ se:ts'-~; ßre3.c~(,

PAploj sa",.!.on of tI":ese :TJ'-.t.h,)(i·: :,:;ho Id \'e l"ll't cF all .c.'l in~l3.=

p.'ografllS.

22. E.x:plorad -.)n 01' tbe r,'

m·~r·[12 r-- h a!ld ;.>1121
;;;, \lsed lc.'(k·,:.ly Bt'rJ

tJ b j ng }:J '~ceC O,1 c.

~u~e ~n~ coo~eGue~(e2 of pol:uticr 8t~ess on
~'i:Jt ne,,:(~.':3 fllrt' ,er '::,I~phasis. At, r~'=_ellt. '",nL
0, -sPE'c~f';"_nLly, b't' ~;,e Cf)nc2::,i-. L3 a,'~la( 1(.'
C;u,=, n'\.. ", t,a i r~ tas~.• '.

'23 ;,t.('.;~, ~lclucHn,; t',a_ ire.::: l'1,-;,tur2J. far.l,c.r~ a:.1Q ollt'''.:i .. r: .;'-.') ~<::

an o',re,~rid';n:; .in~' llcnc.: r;:~ 00 .. :1 c ~ ~,..u·~.l c:.1d .at ~H'a)_ marit:E::
pnfl ilJ.a(,j Oi~~ .

c:4. i)·est:>nt2.tio of :..at.. '..>j ~osi'e -r, W,l~i f()',..m:l tc br; ,-'0:'n i r·.lr'n'-lL.v
..~: !': valua:::>l.:;; 1J, J .,';) 1'-1':= 0)' t;ü<: mectrls cI' 1)1:" sent t,:n:" ('. )'üd l;,'

i !.':fTO''-'3t.: by d'3"~ ::. 16 se~3 ;.':.1,.., gi a~h:i.ca::'ly ~o t:Jese c':l~~o.e~> tb 1, - !'\:"a: j :1~

J.. ~ 0'.1 :i. ,'1 :o.r, ':"r.cldt:'nt.ZJ.J ndll:18r.

r.... f' r ,," .' " .,
'. -),. '\ ~ .... /~.' -; ~ .'(


