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:~-/. · · ·. WITH EPIZOOTIC MORTAJ.Jiv IN. ~JUVENILE ... ~7ga~. 3 dp_q~~ -~r~~.sp_~~ ~n~- ~ontir:t~e-~. ~()r -~~ ~_?:_:;· . . . •. : 
; ( :X .. · ~o1 ~cyp~r~us cAfP'f>l .. •··· · ..... · · d_'at ~~i~h tirTie tile ~U~~Iati~e.mo~a~i~l~~ · ·• : C · · .... · .. 
· ·:; ~-~ _ · --~:P.~- He~ri~~*.~· D.a'.,_gntC?nlo :~n·d'~~~.: Mu_nh'~_-;·/~~~~:~~:9:8.-~; ;~.~~-·}~~in~-~f!~~~--s~~'Ne~ -~ig.":~~.~t ·· · · ··:.· ~- · · · 
.: -... ·. · · ~--: -. ·. . ..: :··.-~ -< -~-~:: -~ • · .• _>_,·,_-._:-hYPoxi~,lethargy,·andpallckoft~egills~.upon·, · ..... 
. . . _'. Dep~rtmenf 0~ M~di?!n¥.and -~pi~e~i<?logy, .;· :·. ·. nec~~~sy,-n'o' e~idende Was·f~uricffor ·~~e1nal ~(·-~ ._: 

. . :' School of VeterinarY Medicine~· University' of·' · :· ·'-' ·. · -~ .. · · '~·:'::·~ · .~:' '· < · · . <·. . ·: · •:~.-- ·:·.-< '· · · 
·.. . · .. · -. . . · · " -. -. ·. ,.._-. , systemtc parasttes.nor was a conststent · .. '·. "·-·. 0 
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, ..... :·· Ca!tf~rn_ta,·Dayts,-CA95616U.S.A.;.(916)752·< -.. ··.:· · ... . ~:.:-· <.·-,.~ .. ····._, ·.--· .. ,·.:._ ~--.. ··_ .. ; ·.:., 
_:_·. :· : .. 3411_; Fa~·(S16)'752~o414; .-.. -:.. _· ·.-· ... · · ·.:?-:'~:~-~~:.· ~~~ter~~!ll.·_i~ol~t~dfro~ i_nt~rnal organs:orgills.:; .. ··_::.-:<~-- / 
· :.-.~- · · rphedrick@ucd~vis:edu . [ . :· _, _· .,: _: · _: · _. ·.An· ~bn()rm~i proliferati_on and _sloug~ing of_. . : · · 
._.-~.,..· ~--~·--:·--.~ ~ '- ·,·- •. '-\.,>, -. _:·,"";·~. :·_ .. · ·_..~· ... ,, " ~' "~". -- ~~~-.• --;· ~- ..... -"'· :.::--''p ~ ,·_f ',- ,_ • ,,.,. ~. ~ .. - ~ ··: .• · ;·"·_·('·· 

.. : __ ·~::-::,.·~_:·: .... _:·, .. · · .. . }~ _,;··:· .>:~- -~_·:~ ._ .. :·. ~~it~e.lia~.-~~~~~o~J~.~-gi!ls~_n? .. ~p!d~~m-~s~~~ .. ~-.< ···· 
. _. o~·r laboratot)f ha~. beett i·n~estigatirig ·caii~~s~:·: :evide~t_ in !'Tio~ib~_nd fls~:- ;· Electrorr'i:n!cr()s.copy: ·' .. · . . 

.. . . ;·~f M' a~d jll'/~nne_.~~~r;tY aS>n~ fil~cY'ea\P • ·. ~~m'!?~~~ied ~lrori(<~~~~ ~~~ ;~-~~~rriE;i~rl· ..• ·.·. · • ' : .. · .·. 
•• :.</·._or koi: ~In" 1996 We.tfa~sp'orted,-_on.ttir~e_·:··:.· · .. · ~e~em~ling;poxviruses·inthe_ cytoplasrr(ot:-:_ . ·~ ~,: :: _ .. _>· .. : 

; .:. · ... ~~~a.rat~ oc~~i~ns,·g;~~p~ (~~ 5;ooo·,~. . -~-.:_~i-nfect~ ~pi-~he,li~l. c~_li~.--\tirib~~-~~re.ovoid.VJi~t/' .. '~-~:- ;"_ ... 

) _.· .'. :'j O,OO_b) .of:Ju~~nil~ koi (2.:(~ ·3~5 g 'av~ ~~·-;~~···. :· one .flatt~n-ed ·s~~~ee:·~~The-rou~de~· ~sp~~t -~ft~~ ·.· ...... ~· 
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IN~S ;~: ·': : .~.: -·< :~- . . . The.poxvinls-llk~- ~~ent'w~ h~~~-obse~~~(i~; ~-:J .· . ''< 

' .. ' ..... ' ... ' ... : ~: /~>.:=: .. :· .... : __ ,__ :~ ::~_::~. ·, ':.··~- '. . ; c!~~~ly.rio~ ~nherp~~Jfru~i~a~~d· ~n s:ize . :--: ~: ...... -~:;::~-.. :._; 
· ·, ._·.; :GI1RiuahfResof.tii::;:::;:::::::::::::::::::::::::::::::::~:::::::::::::::::::P.·=-:-=-:·;::·:::s. · · ·. ·. · ~ ... ·.. · . · . : ·. ·=·_·_. · ;. •. · . ··· -·< ·. · . ·.- .- ·_ : · · · -~ · · 

,: · . :~Sjant$h:.-.·.··:A·:·:··n~::::~:::::;:::;:;:::~:::;:::::::::;:;:;:::::::::}~~:!~\:: morp~ology_ and locatiOn for vtrus replication· in · ... - . ··:· . 

· ..•...•. ilfil1{1111il111ill1![11!!!1!1!11!ii~t,~~~~~~~~~~=:~:g:£:::~~iS:::~1E:~~I:o~irus ;~; ; .••••• ; 
· ;. ·_ . '. ~ · · · .. ·/· .. · ·~_::··~ .. '::·'~\- ·t ~. :~:·._- u~kn~vm but poxiviruS..es.. in particular -~: · 
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. , .. ~. , . ~ ~ G~d~te:Assistantship))pport~ty . , : : .'." 
p· • • . ··: ~partOient of Fish and Wildlife. Resources·: , . ··: 
. :' .-- · U_ni~ersity ofJdjlhO, l\1qscojV;Jd~h0.83~1.136 _.· · · · .... 

'(' 

·· · • ... · . .. : _ .•. Fun<fuig_ha5 beeD:~ade ava~~~~~~ ,bY ilie W~~ ~~~;I A~u:~~~-Cetit~-foc aMSthe$is r~cli: :·· 
.. ' . .. ·····project 0~ the inteniction -betw~ ~ldwater disease_ arid, infeq~ollS hem~topoi~ic necrosis iti cultured, 

. -·. > ~-· 

· .. , ·~rainbow trout. The project will:i!tvolveJaboratory $dies.ofipunune,syst~ functi~n and di~ · · ... _ ; ~-• ·.· .. 
·:<.····resistance in.rainbow trout. Applicants should,have completed a B.S. degree in miCiObiology,.biology or : . 

. fisheries sci~ce or have oompleted a v~erlnary degree prow~. -Experien~ \\ith vifal.cell cultur~ and . . -· 
.. bacteriology is desirable-bUt not essentiat:For.information; contact one' of the-principal investigatocs: : · . 

. . :'.:.or.)im .:;ongtetoii, Idalio Coope;ative Fish&Wildlife Research l]nit,-208~885~7521 (phone), 208-:885-, 
· · .• · , · · · 908() (fax.)jcongelt@uidallo:oo':l, OR Dr.·LarisaFord, Dei>artmet1foLFish & Wil~life,.208:-~85-7608 ·. , .... : 

·· .. (phone), 208-885-9080(fax),lford@uiwiho:oou .. '· · · ·· , · . :.·· •.. _ .· · · ~ . . · · · · · 
~.•'-• ;• .·.·_.··~~~::r.' .. ~ ·r,~;'. ·.,,. :_.",.- ,..__ •. ---,_~ 
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-~- - --~ ~-- -_ · '.. - · _:Third-International Symposium ~n)\quatic-~ni~a~:Health-~-· -_- : 
-~-~~.-~-~:::.-~_-;: -~ ~-_-:'_·:;:~~ ·: ~'.:~u~~S.~~~ ~~~p~e-~~er~-l~:.~~-~~--~~~~rit-~f({~~~Hin~.{~,$X_,,, .. :;:-· ·-·_:-

. ~--·.::,·"· . . -."·~:..:·.~---.-._·-~· .. ·-,.~· .... -:·. __ ·~-~:~;_'>:"~·.:~-~--:~_ ... ·:~ .. -.:-~:,-~~---->.:..-~:?~~··--:-.::· ~-· :-~~-~;;~~-~ ...... ;~:\~ .. -~-~----~" '<-~---~~ -::·· .·;.::·.: ,-~ .. :·~-'"~ .. _; .e;:;;;_ .. :,~ .... -. 

\ : - :; -.~~.The 3rd-Iritematioruil Syffiposillh on Aquatic Ariimal Health will 00 held in Baltimore oh the east ~oast' of the . . ~ .· > ;c 

: ' _'-~ USA frohl·August .30 "'uD.tii· September 3~'·1998. The'syntposiurit',Will ~--the fiist rnajor'mt~maHona(.· <- '_t' • . -', -_' 

· _. . : - '·m.~eting -to foctis -comprehensive presentation · ·ruid ·discussion o_4·~he H~tl1· of it ciive~slty Q(aq~ti~~ruiliila'IS _ ~ _ · 
: > _:in:~~,sboll~ ;~h~ ~ .. :.7: \ : ' ·•. ,:,c .• · ...• ' ; . : ' ...• -. ·• : ~ ~;,,~·~/:"{' ,_,; \ _J: _.·_ •.. 
, , , ·The symposiuni will be sponsored by the American-Fisheries· Society :-Fish'.Health'Section,".A:Sian'Fislieries _ ':", - _ · 
-·: -·SocietY, European ASsociation.' ofFish PathologiSts, Intematiofuil Association foi·Aquatic~Ariimai Medidile;<·· :~ -· -_ 

·.· ' ·- .~ . ·Japanese Society ofFish' Pathology~' and the Nation~.(s~'IifiSiienes'ASsociatioa:The meeting is stii;parted tiy.'.~.·- ~--. 

\ .· -_ :- ·. ': t~~--~~~(f~~~ ·~~ve~stiY ~an~: t~~·:,y~V.f:~sity_·o~~~~1,:~~~~~~~ord; }(·~~ ,: .. ~.;_=:~-~-::~::~~,:~;}~ii;\: :~f; :.~n~~~~~~ ::_-\~:- ·: ;_·: __ :_ • . ·. · · 

--; ___ · - For further·inf~rination'ple~ cohtact:~Dr. Sarah;L:-_Po'y!tton; DiVisidn O'£C(irripilrative.Meaiciiie;· Jolili ~:·!~:-..lr;':'" ·,-. ~:·--_"-
·:·· . -.. , 'H:opkiris·pJ!ivecii!Yscho~I ofMe~icine, R6ss R.~~~~ch :Bilildhig_4i~l'Fi9d¥,:72g)tiliitiif<f:l\v~riti~;~ait~big~J;:} ·-_:· ·~~- ~ 

-._::_~, . .-~·:·:MD 21295 usA;ph:.·cl).ti!0-9ss~3~73;.Fax:·ct) 4,Io~~5so~sci6s,_E:#il:::sl>oYritori@\Yblchlirik;~eithi]h~:eau~:;.>_ . __ '_-;· 
< • __ ' -<: ', ~ ', . ~- ·_ -: ~--- ~ ' ~:·.:-·~,_: ."-_.-:><:: >·':;> ~-'~·-: ;.-::_~- . ;~:- . ._. ·~·::::·:--:~:\ :_"" ~ ,~: -~ ;_.> :..:.-_.~ --,,. ,.:~~:'::!!~:; ';.:.~:~-~-:~:~; .~:~ ,: _: ~-

:--<.: - ~·- ·-:--._.The Fourth International Symposium on· Viruses 'ofLower'Vertebrates'~ '~·::":·;./,:, -. · .-_ 
:· :_ · .-> · ~~-~: .. - ---/, ~ .. _.·: .. -<<. , -> ·. 't2-ts M:~y;J998 )- · ··::- .--- 0

• -- - ·:· :0,: -. ·. '> ~--.~ .: 
· - •· ::=:·:.· ··~:-.--_:.-:: · W~y--th.oiith'·UK·/~_._.>. - ,c_<r-.:. 

-~:·· ~-- --· - .. _._,. , ' ~ .. ~~ .,~~.. <:.-::i-:··:··:';:::-·:·-:;_r - :..<!:::~~~-~z,·_·:· ... . ··: .. :_.... . :: --,.-,.: ·:. ·• .. · .··.~ .:_; <, ~--~->: ·~~~ .. : ~-: ..... . ·.. . _:-c =~ ._~::·.:J:·~: .. '~,_~::y;~· ··')~ /.,,( . ~~\':·.;,·;,;:{[; ··::-~i~/::·,_, ;·'!' ·~-·::·/~ •:c•;£ ;v;~;~rtt~:·r:~};:.\:.· -: :· <' 
·:~. . :This ·s · · ·asiumwilf6eJiiriited:to-6o··· artie ··antS~-to b({·iaced on.'tlie·-mailiil~'lisfth;r·'e~efve::;.•··· ->. _ ·"'·..:-.. :~ -~- .--,:. ~P- ' .. -· --.--··.).,. .":.~;::-.-:. _ . ./".,.-: _.·~ .. ~- , .... P .. :·. -.,,.J? .. ---_-,..--.. ~;·~L·:-:·":"'.J?:~·--:.hr"":;.-~: ,.;.-.-.i':.'!-~7;.-:;.y ;,o--::..·n·1T-~,_.- f:t:·d:J.1.?-!'~';jJ{:~,_-.,·p--: --~r.~-:~~··-- --.·: 

.· .-•.. \:· furth~r iilf<?in?:ation_a~outt~~. s~p~sium ~d.:A Sec9*-4 :·~oli~e-~¢p.t; ;please ,contact: .~rs -.~;::~ :;; :~. ·.; ·· :-, c: :·· 

. ·. ;: : "-~obbold,:Syroposiuin ~~cretariat~. Inte~atiolllirSYniposi~·Oir:y~es:ofLdwer-;V_erf~qr~tes~j:,;~: .. ,. : · 

.; • ·"pEFtsJY~~outh"~hJ:~tozn:~:.~t::~:!~~l:~zsy~JIK"~;;o;,';~;F;''·.·.-_•·> •• • 
· -._,. __ : .. _;.~ -_ ~ ·_·.- ~ .-". : ::· .: _ · __ F __ _- · --_ .,- · \ ·:· -~icliigan Stat~ ·uliviei'Si~Y,.-' 1::~.: -~: ·_: • ·.: -~- -_-:•:- _ 

··>. ( : - . :· _ .- · · ._, · · · __ ' <.17~21 March,l9.98:.-:~ · ·-- · · 
··~·.~-!":."~ __ -~.:;_~-: ~--_.<,_ =.· ··.: .-~---~.---·~·-,-~--- •'•"~ >-:-:-~~ -;>··,·~·>;._<·.-_ ··!._·1_-:-_:~~--J:_-:_,\··::-~_~:~:-:'·,_/'> .. -,-·<_~ .... _::::.::~·._ -·:~~: ••• . '·' -. 

,. ··:_:: Jhe)i~xfm~_etin~(~rthe·us-_Re9i .. on~-, ~Ass<)ci'atioh;:_n1t~rn~tioha'(AssoCfatld~ 'ior.-,_ <. _. __ ,-·. _··: ·: ~--
:_ -:::. :~·.:l.:an_dscape Ecology;-.~~pplicatio·ns:of L~m:dscap~ Ecolog.y1Jn'NAfurarResource,:·~.,· ._,,_ <, --~ ,~ :>-;: · .: 
._.;:. · .. Man-ageurlent"; wilt be ll~ld at MsD • .'East.Lansirig/ Michigah.7F.isheries;·fiumar1nL·:-:· : ~~ ... -.. _~:~:.-~~- ... :._.: ,_:'_: 
. ·_ -_ ~ ·:dime-nsions, pfannirig~ ra.ng·a·:·soils,- timf?·er; water,:. wifdlife-·and· other· resource -subjects'l~- ,: <_-~· . 
-. ~ <·- will.b'e emph-asized.· The .. cieadline for'.abstracts··is -31, 0Ctober~1997 .. For· inforinatior( :; ~. ·_-. :.-. 

':: .. _ ~--- ~- ::~aboufabstra'ct ,submissicu1~ symp~si tJin: ~)ropos'al :s~l:>mlssiorf)o~dar .. ~irrarig~l}lef1ts'.-antf : : > . _:: . ~ 
· -~><.travel; :please refe·r-tothe:me'etin'g 'web site·::www:fw~msu·:eduliale98>Locai.Hosts':· . _, '~-- :>.: :: 

-. -~-~ Jianguo· Liu and·Wi'lliam .w. 'ta}ilor:: Depar_tnien~t'of·Fisheries ,and 'Wildlife·,', 13. Natu'raJ.' .. .'· ,.:, ... :·.< :' 
~· ~ Resources Bldg; MichigariState' Uriiversity~~_East Lansing; Ml 48824-; 517-355-~8-10·, _·. :._; · 
, .. ·> : -(ph(>ne)-'.517..:432.:·169.9 (faxf",iale98@perm3 fvimsu'-edtr, :: " .. ·:~'~·,:>'~~::'" -'-~<::. :.: ' -~- · , . 

::. ·.: : :_:. :-: · :r~ ' ·: ·_·. ', · ~ ·_. : · ~.:., ;~:> :<. :-,,:; ~ :•' •· -~, ·.:: .' :·~ _.> . "''.: "> .·.'r: ~- )/: ;_: ... L,.-;- ;,.·:. . .. ~ , ~; < >: , .. :j;;:_-5·:· ;:~.:·· ·· .. . .. 
' • ~ 7 ~.:. ' • -.. - -· ' •• ~ ~ ._ •• -(.. • • ' ' :-:. • •.: • -

• . _' ~. ._ ... • ,. -·. ·, ~ - .J. ~ _,., ·.: -- . • -'- .-.·-~ ~ : .r • 

··.' •• , '· ~--\: :' :,-, •• • ··: •• ..: __ ) • • ~.. • ~ •. -. '> :~., ::. ___ ,.., '--~ ·>-·· ·:··:· .. - .... 
' .;_ : .. :--, ,• . -· 

-. ·-- -· ..... _.·.· .... :.;:.·- -··. - < .... ... ·:.· .. ~. _,·:..·-::.~-~-- ·-,.:'·.· -.--
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. GRAOUATE 'RESEARCH.ASSISTANTSHIPS -;, :<_·;'<. 
,, . . ··· '.- -: .• _ •. _-~_.:WHIRLINGDISEASE.I~fVESTIGATIONs-_· ,_., .. ··- . 

· c• .. . • _c ' _:· ;~_ - MONTANA STATE UNIVERSITY BOZEMAN. ; · . 

• ' ~ J ' ' .. , 

. _· 

. : •,' '" • ·..,·.:' _·._, ;. _., ~";{.~,· _.· -~··, ......... ; ---- - , . • ·i;.""' ~ . ·.·_.' '· ·--~··,_,· ·-,-·--~' . .,. ""'" ~;- '~-' .· ' -

·. • .. Four(4)_ gr~du-ate resear~h a_ssistimtships .are· ~vailab:le i'mmediately at Mo~tan~ ~tate._ University for studies> ·. , . 
:· - concernin~rsalrnonid whirling disease. Applications for both MS and PhD degree programs are being:.:·_ . ·_ • ~:. .· ._,­

; accepted. Minimum a·ualifications::GPA>3.0, verbal+quanti1ative GRE >t100; BS_infisheries or rela.t~d- -~;·· ···_.·-_ 
.: ~fi~ld for ~s assistantships/MS in fisheries or related field for PhD assistantships:· . · · · · · ·- · .. :· ; : 

~- . -: ·-1.: H~lation ~fU;~: H'i~i~~ ~YP:: to Whirling DiSease Susce.itibUity in Miss~uri Riv~r Rain~6~ Trout. ·,Thi.s _ , . · ·_ J 

'.:. . ' .. project will e~amine life. hiSt()ry ,Jypesofrainbow trout in ttJ,e blueribbon !)ection .of th~. ~i.ssouri River' ~ear, : .·. 
Helena;. Mont~na, w!lere recent sampling has c.(mfirmed the presence of whirlin,g djse~se;: [)istri_t:>uti()r:t · · · ; , .. 

_ .. studies. of: the ol igochaete ( Tubifex. tubifex) ,: the· other known .host of the whirling disease ._causing· parasite.- :: · ·­
-·-' . ~-(Myxobotds c~(ebraiis) lndicate~thattubife~ are rare i_n_som~--spawningtributarie~.Thps;life~history types that':_, .. 

.-.- :SP,aWn an~d rear, iri_ t~ese tributaries for at _least the fi~S~ summer prior. to migration_ to .the main stem. may beat• ' - :. 
· ·_'reduced risk.to the disease: Objectives of the study are: determine timing and location-of spawni_ng using·, __ · -"· · 

·spaYir_ling w¢irs :and redd surveys; determine' contrib,ution ofvarious_ frY life_ history types to avera I adult: c ~: 
.. - - . · recruitmenfin the mairistem; test methods for. determining life history type using scales arid otoliths; . · · , ': 

. , _determine fry production changes as. whirling disease spreads th~ough the system; and. identify possible _, . 
. ·- rain.boYJtrollt ,liJe'history types.that,couldbe -~sed to bypass effects of whirling disease in:atller_river -. : . >- • . •. ' 

· ·:·systems. An.overall goarof the study is to test tt)e utility ofvari()us techniques (batch mar~ing of-outmigrant. 
::· _·fry,-sca!e and 'otolith banding patterns,· otolith 'inicrochemistiy) for determining life history type in wild ' ·. . 

'··- salmon_ids. PhD student preferred. Exper,ience in ageing scales and9toliths, fish trapping, and str_ong . _ _ ; · 
-_·. ~ .che,~istry bi:ickgrounddesirable~ To apply, send letter. of interest, r.9s1Jme, transcripts.-. GRE scores, !3nd::,· . . , . • ":: 

.. , . < 'na_mes.ofthreeJeferences.to Thomas McMahon;·FishTand -Wildlife-Program, Departlll~nt of f3iology,_ •·• ' . · · · -·. 
. · •- Mo_ntana StateUniversity, Bo~~mcm,M_T,59717; Email: _ubitm@msu~oscs.montana.edu.(no telephope caUs. 

·, --~·_please),--·• · · · · " ,- · · ·.· · · · ·. ·- ·· -· -,: _--. · ·· · ·:.--
-. .., .~ · ..... "··'· •''•- ':--~·:;~-~~·-. ··._:.<:. ~J- '-'~ 

:.""': • ' ' > ••• ' ,' ""' ••• ' - ' •• ,,_:;_' • ~ ' ..;; • ' ~ • "". • •• ;{ • 

. _· _ , • _\'.'' -''":._:.__·:_ , _... . . ·.,_ . ~ .. ·.:.- -, _ ; , .. --. ·r·_~ . _. :· L ·•.. - •• - _. -~_·: -~· • 

_. ; . _ ~ 2. The ~ol_e, of Tubificid Worms in Salmonid W_hirling Disease. Whirling disease_ is a par~sitic dJsorder thj3t . · _ . 
--·_can be fatano salmonid fishes. ·The parasite ~hat causes ·the disease, Myxobolus cerebra/is (Myxozoa: · --·' 
, ' Myxosporea)! has beemimplicated in: severe declines ofwild r~inbow.trout( 0Iicorhypchus mykiss) · ·.. . - .. 
. :-populations in'MC?ntana and Colorado.: The life cycle ofM._cerebraf!s alternates between a salmonid fish and 1 .• 

-·• · ·- _an aquatic worm, Tubifex tubifex (Oiigochaeta:TIJbificidae) is kriowri to be'.one host. Whether _other worms: · ·_ .. 
~can ·be hosts Is un~leiu, ltis the purpose- ot.'this study to: investigate, using·cantrollecf laborator-Y- ·,, .-. ,' · ,._ .' :· ,o _ 

• experiments, ~the effect of em(ironmEUltal conditions Ofl the. ecology of infection :Of'[. ,(ubife'x and other·· .. -/·\ __ :_ : .' ::. _~ . 
. ... species ()f~ubificidsby M.cerebra/is-Specifically, worm.infec:Uonlevels,releaseofparticles_that cause·_ ·• ~- .• ·-.· 
; _-infection in fish;~ and life cycles _of infected and uninfected worms und,er two different temperature regimes; '; . ''•''' 
- _Will be COITipared among ~orm ~pecie~ al"!d variants of T;tubifex; ~This work wiU, begin 'to el_ucidate_ th'e _ro,le o~ . . ' 

~ _ --.:~_ ·· -~·tup~(~cids lin~Whirli_ng t:!~se~s_e··a~Jd'aid i~ 'o~r~ura~e~st~nd_i~9 o.~ Why::wr-i~ling .diSeas~-~e-~mS_.to_-be·~- p_r~ble~_J~J · ,. · 
~:. · , • • some areas ~nd not inothers;MS student· preferred.Experi_ence in· inv_ertebrate and_ worm .culture and · · · ,:>: . 

. ,identification and lab9ratory histological techniques_ ofothersquishy, icky.things~desirable:.To apply;:.send _:_ .- •'"' 
-'letter of il"!terest;.resume,·transcripts, GRE scores, and na'mes of three references to Billi~ Kerans, Fish and \ 

Wildlife Program,:Department'ofl~io_logy.~Mont~ma ~tate University,·Bozema_n,_ MT-~ -- _:_ : -• · · -
-- 59717~EJY1ail:ubi_bk@l'!lsu.oscs.~ontan.a:edu (no telephone _calls p_lease) . .' -> · L_ ~ • -, ', • 

-.. ' , •• --; • • -. c -. ' • • • • ,, ' ,.,.- • ' .;, ' ',. ~-: -·. 

,·;··:·, ~ .. · ,· ;) -'~;,·:·.:;;·":_.··· •'.: ;.::,.,''· ··, .. ,.·_,··I • · .. ·-~: '~ .. ~,. : •. ···,•,•> -~ -~;-~·~ -<. '--~·_:/·._.·~·. --;.::~ • .:' ·_.,; ~ ••.• ,_.-··c· ;·_ ::"'; ···.'. ·~::.·-.·',• 

_ , · 3. R.estoration of_Wild Rainbow anc1 Cutthr:oat Trout to Jlle __ Upperd\o1adison River- in the Fac~ ofWhi~ling> , ._ . __ .. .. 
· -- 'Disease. This project is part of a rnultipronged effort torestore wild tr_out to theirJormer abundances in the -·- · · . , 

-· upper-Madis9n .River. Wild rainbow :trout hav~ _declined 90% due to the effects· of Whirling disease over the _ -
· _p~st 5_years _in this_section.ofone otthe most·procluctiv~_~nd· popular wild trou~_fisheries in the_U.S.,One·· • · .. , 
. possibility -for maint~ining wild tro~t populations is via matntenance/intro~uction of life historY ty-pes with-- . . • . . . ... · 

.. -'specif~c ~ehavioral characteristics that reduce exposureJo Yihirling disease ilifection during' the highly·: ' . • •; /• ' 
. .. -vuln~_rable young fry_ ~tage.· Phas_e One ofthis.restorC!th:n1 effort ~itl:be to idel)tify >tributaries that have low· 
·' · '. in_cidences of whirl!ng disease infectionimd that have_suitable spawning an~ rearing habit~tfor p~ssible - · .. _ . 

.. · · reestabJis,hment of wild rainbow or ci.Jtthroaftrout. This proje~t will involve habitat surveyingJlf p'otential :' . - ... ; .. 
_ · : · •spawnjng and rearing tributaries-and radiotracking to. determine current'spawning locations-and life histories-- .­

. _ -~:··of surviying rainbow and cutthroaft_routin the upp~r Ma~ison Rfver.MS student P,r~ferred.f;xperience in. ; .. ' :: 
>._·.habitat surveying;and/or.radiotel_emeti"y desirable, To apply, _send letter of interest, resume, tranScripts, GRE 
'" '' '' :' ,._·-.--:-,-:~::- -~· · .. --~~~--,- ;<: ~.-· . .:··- -. ·.:..~--~,--- _-;~~ .... ·_. --... - ·~·. '. •:.-'. ~ . ·. -' c .- -. ·.·'_._: • . ~--· .• • -·:.. ·-·~_·:· _~:·-.· • ·: ..-: 

,-· . . !,., J ··- • ' ' •• - ( 

..-" ·, ~ I • . ' • 

-.' . . : ' - ·-.. . . ~ . -
'. ; __ ~.- .· . . . -~ . . 

.- .... ·- • r,.•' ,·,' -, 
·.,.- .. ': ... :·. 

' , . ' . ~ 



.-. 
', ·~ . ~ -

. ~. 

·,' \ '· "~ 

,.,·. 

l. ~ '• '• ... 
'< .... 

' . •' ·. 
' . 

_., ··:-· 

- ' ~ -. 
" 

r. > :, / .. ; "• " 

~ ', ' ; ', .: " ; -.;_,:· _. . . : _· ,-·~ ~ ~' .. 

. /.';. ... ··'' 
..·' :· : ·.·~· .. 

· ·Filsi~ N~~sl~iter·. : -< 
. .. •" ,' ,.,. ' 

:;; .::· ··',··:· . 

~ r-. .: -

.. ·.· · . , ·_ ~cores, ~nd-nari,es of three ref~re.nces 'to .Thomas McMahon,··f=ish'-and Wildlif~~P-rogram,- Depart~ent of : . -·: :~_-- ~:; -
·-·. . . Biology, Montana State University, Bozeman, ·MT- 59717-.- Email:ubitm@msu:oscs.moritana:_edu(no tele-phone. 

.. ,<,~::·:. calls_plea.s~>:..-~:- > c_' ,' .• :~.' ·., :·_:, • '•C_ ·, •_·~:\ ::··,: •• :::,'· . ' .• ' <'·;_, ._,· '·' '<' 

· ~- --: _: ~- -<~--~tf~cis oi:A~e:.~~~-~;:· an'd. ·~-~~iran me~ta{~tre~~-~n -· o~~~1cli>~e~t -o/W'~ i ri i ~~- O"isea~e in R.ai nbo\Y i~out: ·:fh~ - .. -.. 
. : . : .' . _· development and seve'rity of pat~ology C?f 'whirling 'disease in sahno.,ids is known .t~'.be depe'n~ent ge'ner~lly .. 

. · ·: . ·on_ the age·of_ fish when exposed to the infective triac~inomyxon stage of Myxobolus cerebra/is and _on -the · · 
.· _. , :·density oftrlactino·myxons·towhich the fish are expose·d.·Nevertheless,no syste111atic determination of the_ . · · 
· ·' . effects of these factors, and their interaction',' h'as been 'conducted. Accordingly, fishery managers remain . ·:· , . 

, ~- ·.·. · •.. · · · .. : urisu·r!3 oft~e ag~s at which'young tro_u~ ~ay bec_(?me· resistant to dev~lopmen,t • otwhi_rli_~g disease, especially : · . , _­
, .. :. \.-· ~:·.-~.·when exposed to different ·parasite-doses·:·This' uncertainty, precludes effectivemanagement_of wild-trout-·. -~ -.-
. · "~ fisheri~s.-inCiudingma!laging foflife-hlstoritypes that·spawn and·r~ar i,n M.cerebralis'fre_e.ha~itats,''bufthat ·: _, · 
.: ·. · · ·later migrate to infected waters. To remedy these in'formation deficiencies, comparative testing of disease _·-. -· 

. - susceptibility of different ages· oLrainbow.troutOriCorhynchus !11Ykiss6exptised to differentparasite.~oses will; . ·. 
-·. · , be~ conducted in a replicated factorial experiment' under.sttmdardized laboratory conditions (in MSU's new.·,~-- .- . 

, , , ·.,,::. ~·Wild -TroutResearch Laboratory).Complementaiy a.ssessnien~s of:the effects :of .stress on: the development of· :";• :. 
·: .. ··: · · ··~ :whirling disease and infection.on stamin·a wiU also beperformed.Other aspects·: of susceptibility.(e.g.,species, :·. ·,: 

' ~ . ·- ·.~·. susceptibility,)'will be examined .in' subsequent s'e'gments,of the' project, gaiJ1ing ab'etter understanding 'of this ... · 
. . .· ,· ' ~,: ,· parasite 'and the disease it ·manifests/ m'anagemenfactivities :can be' ~esigned to ·enhance viab'ility and ... : .. • .. •. . . ' .' .. -•. 

-· ·. :: ·. > :~. productivitY_ ofwild trout populations in M;'cerebralis positive. river systems. This· i~ a laboratory _study ~nCJ:will; :· ~-:·. ~ ·'_.~ 
· ·:· :~ _._-·: ·:~. be conducted_ in collaboration :with- Elizabeth MacConnell, .Fish.~Pathologist;~Bozeman. Fish Technology • Center;-,: •. . , _•, 

-- .·: . ___ .- U.s.·:Fish & WildlifeSeivice~ PhD student preferred: Experience fri fish c:fiseases-and ·laboratorY''maintena·nce_ , . . : .. 
. ; :'-• . ·: '. of experimental aquatic organisms desirable. To apply' send fetter of .interest,- resume;' transcripts, .GRE .·. '~ 

· · · · ~:- -.; : ··scores, and ·names of .. th'ree references to A. Zale;.Mo'ntana ,Cooperative Fisf:lery .Research ,Unit, Dep?rt~ent of: i 

- :·. · · C. Biology, ·Montana .state~University, Bozeman~ MT 59717 .·Email: ubiai@msu:oscs:mohtaria:edu '(no telephone··:·- · . 
' : / ' .:· ca.lls please).f:or information,. on the_ MSU 'Biology Department and graduate~prograrri, visit our website aJ .':' :-~ . ··.:- ~: 
._:· .. ··-_· Y.tww.montana.edu/wwwb/ .· .- .' .J·.·. .': ·. >.'. ·. . -· · ·· : - .- .... -·.· · ; , . -: · . · , :·· 

~ : ,::-:' ''''.-': • I~'' ~ ,."•<• •:, ·.:·f ,,·_':-. :.:''_.::, ·;', .. - ·-.:~·•: ~1::.;--..: .. ,l~.~~:·.;.' '._1.·~,·:·.:·,' "'"'" 

": i . , ·· ; :: . . .. · ··.· • : :' :. Moiu; }'()~fri()NS AyAI£AJJ~J!: > : . . • ··. . . .·. · '·· •• ' .· ...... · .. •· · • ··· 
:' ,· .. ,: '·· '. ::··~_:/' ·. :'.· .:· ·~-·; ,~::;_-, __ :··:>,··.:<.,:. ,'':'. ,_·, .. ··._ . .: .-~ .. -:;_,,.·.-:·· (··· ·::>.· ,?~_--·,' ,· __ ,:··.' . 

; > ~ ;:- . :~PostdoctorarPositioni' Two ~;)rear poStdoctral position: available AugUst 25: 1997_to develop moleclular ~ ·: - c: · · . -_._· ~, . . 
~ ·. . <· ·<:- .;llletiiod; fo't'the 'r~llable~~d 8.ei1Sitive ·_dete~tion ~d ici_elltifi~ation ofAiyc~bac{eriai pathogenS (~~g.,~·::_-~ ~: . : ·- ;~- :. ~. . ~:­
. , :. , Mycobacterium marinum'and M./ortuiium, . etc.) in~iishaiid \Vatefslirnples fro in 'intensive aquacUlture systems~\ : ._ . 
. • ? ; • ·• Individwd ap~lying should have docum~n~~d. e~rlence,in mi~~bi~i~gy ~d mole~iuai- biologic~rtec¥iqu~s.' :'· ~- _, 

: Je.g.,DNA seq~ericing~ PCR, DNA probeS, DNA :fi#gerprintirig)~ Salaryof$24,000 per-year plus fringe-benefit~._-· _.-.-
. ·' . · with second yearofeinploymentdepehdenfupon successfufcompletion offiistyear. Please-send coverJ~tter; .\ ~ _ · 

.,_ ·,:·' : .~res~e>.anci ruUiles.ofthiee:referencesto_ either~Stephen A.'sffiith, ti'VM.Pbri;Virginia~MruyiimdRegional-~ "- _·- •: ::, 
, . ~College ofveierlitary_Medichie, 'VIfghik Je~h,·_Blacksburg,.VA 2406l~0442; E-Inail: Stssinith7@vt.edu or .. · -~ ··.:. :: 

'Jo'Seph 0~ Falkinhaiit, rn; PhD;-Fr8Iin Biotechnoiogy,C::enter;Virginia-Tech, Blacksburg,'.VA_24061-034S; Elnan; ·, ' 
, _ _ : -- jofiii@vt.ectu. ApplicationS. will be ~cei:>ted tintil Jl<>siti~Dis-filled. Viriginia_Te~h iS an equru -\ : ~'·- }' .. , . ·,' ' , -

' .•. . . .· opJ)Oitllrtity18ffirinative'aetion effiployer.-. ~ : : .:< .· -~ ·' ,' ,. -, : -, . ' ' ,. . . '/; •' < ,, 
· : .· ! ~;,.J~at:'~tudit.. ~~iiio~·~~iq~~~~MJI~bi~ ~~~ stU:reirt~stiofi·a#b~ '.,\;.~ 2~,1~7toi~hlyi ., · 

. -,: : . :degree m the aieif of aquatic' medic me/fish health. Areas of research iilclude but are not liiDited ·to pathology,>·: • : .' ~- . 

. J: .. '~toxicology, ifurhimoiogy~ dia~ostics and evalUation of chemotherapeutic~ for fre~hwater and rnaririe finfish.·:::;-~- : . \' 
. - ,"Desired appliCallt:sho·uld ~ve a DVM andlo·i~ersdegree ande~riencc£ m-'relatedfield of aqUatlc~{Pie~ .. :-~·-

-, . . . ' send Jetter: of mtent; cUrriculum ~ae; alur'names of three refenmcesto lli. Stephen A snilih, :virginia~Mruyland ·: ,.:~ 
-~.·::. 'i: _,~::;Regio~conege·or\7eteiinary.Meclicine~-vil'ginia Tee~ Biackshtirg~v.A2466I-0442; E~riUw:stsii1itli7@vt.ed~. _ ._. 
,: ~ -. _- . ·:-,. :· ;Applicati~ns accepte~ W}til:pe,Siti~ll is-~~cfvif~fech:~ ari equal oppaortlmity/~tiye ac!ion. ~niployer.: , - ::- _< 

·. •" ""7\,··:-.~~~ ; ·~: -.· .. ~·· ,_- • • '<' -., 'L - • '- • • ,•: ' '<•• • '.,-· ,,·, ' { ~· ,• > ' ", • ' ' : .- ··:·., ~ 
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•,, ',o' '•'. L ':· ,· {:'1 f 0 0•( :.~: } '•, • ' ) -~~-~ ~ -' ' -~·--

> • '·'- : .'.Histopathology. assochited with an lrido:-like virus infection ofTilaphi .-
. • . .• -' • ,_!·: . .- ··· .. , .. ' ·, ~ ·. '• ·,. ;,.,··~ · .. ·, o< • • • • ) ~ •• : • - ,- ' 

:·:_.-·,·> ... ! > •· ..... ; ;_:: _-:-~',· • ;·: .· '· ·_._··-\, •. _ ·-.. '!·· '~ •. ·.r_::·_. ~~··. ,•'; ..... ~· ... ~' ·:-. :. 
.- .. ·~ ; .: . .-·.·. 

·".·. ·,. 

' · >· .. · .; .·. •···· .CharlieE.Smlth&DougRamsey· · · .::··::, ·· -··•· ·· 
· · , · ·:~.· ' ' ·· · · . .· · ~- ... : RangEm Aquaculture Research & EXtension Division :·, · 

· · - · · · · . . .' · · · : · · · .._ . .. . . Hagerman. Idaho ·· ·: ! ·_ · >., .. 

·, .. · ,·,· 

\ '·1 ~ 
, . . . - '· 

;. 

·. . . .. ·· ; :· . .. . . · ·· ··. > ~ .·c.~ Speer~: And}/enxt ~;'- · ::- .. · : · ·· · · ·. >·,. ;. 
··· . . . · ,. _ ._ . .. . . . . .· . ,.. . · · · : : . Veterinary Molecula~ Biology LabOrator-Y , ~, · ·, . · . . ~~- · · 

· . ~. · · ' ·. . Montana State University. . · · · · .'; 
• • ' _ • ~ •• ~ c'.· ' • .. . ::··~ '. ;_ • 'Boze111~n! M~ . , . ,_ . , - . , ·.· ,, 

:. . While 'i ric~o~iru~e~ h~v~ bee.n ·identified: fro,;· several specie~ of flst1, the' most~~table··vi ~al d iseas~ ',_ ·' .. ' 
. ,.caused by:an'iridovirus'js.epizooticherriatopoieticnecrosisvirus di.seas~ iif~edfin_perch,:Perc~. _.·· ~::< .· , 

'',• 

,.. . ., :·. 

-~.:.: 

-:.-··,· 

: . .-fluviatiiis (Langdon· &-~umphniy,_-1987);purreport describes histopathological ch.anges'in tnapia;- / .•· 
':.Til~pia ~ilotica;· ihfe~~d with an irido-like vinJ~>·; .... :, . • '·:_ ' ... ·. ·. . : ' ' ' : ' ;'.;' ' ' > ',· ', _\ --: :: . >- ., :~ :: 

. ·. Tilapii. fipg~rlilld~ ,e"Perie~~rlg ·lli!lh ,;,.,rtan~ We;~ s~b,;;itte<Jl~ ~ang~~·s' diagrib~~c lab6rat;;ry f~f .. ··.· .··•··· . . · · ,.·. •· 
... :routine disease examinatior1. Fish had recently been imported as fry into,ldaho.from ·Florida· ... ·.· ·. . . . • .. .· . · . 

_. __ Affected fishwere-3.5 to·s.o.cnlin· .. length~·~ere darkin.color,.Jethargic,.bloa~d·and some gulped a~.: .. _ .. ·. :,~ ···, .. 
·,· :.·:. th~water s'ui-face ·for.aiL-_G_illswe·repale ~~-Vt/ere_.infernal o~g~ns~· Kidf!eys_w~re sometime~ ~w~lle~; : ··•,;_ .. 

·. · · · Severe abdominal.ascites was present !h most fish. Mild corneal opacity was apparent in some .. _ · . · .. : . · : .~ 
· · ·. Mortality rate was approximately 50% in-group offish we sampled: However, affeCtd fish in some· . · ., ·, 
.. _-·.adjacent tanks only suffe~ed a 10·- 20% mortality. In ~ddition to routine.bacteriological, :· · · ,. : : .. _, ... -

.parasitological and virological_ examinations: 5 fish V'ere also_ preserved for histopathc;>logical' , ·. . . . , 
examination. · ·\ ·_, · · ., .· . . > . >; . • . . . • > > . . •. ~ .~ .· · ·. '~: . . ~ . : ·. · ·.. .. . - · · · · .· 

C~liJteS Otkidn~Y 6rtt,YJtl.kse s~Y ~g3[ ~r~JC(3(j rnilder;1ie b3cl~nBI ~r~~ fro,:. ~nly on~ oftiiu~:C ••... ··•·• .. · •. 
' .. fish: .. · No_ other pathogens we~e. seen !n ~ignifieant numbers ·in .Gier:nsa-staine(fsections suggestirg ~ . · . · .· .. 

: that the bacteria· cultured were probably' opportunistic. secondary. pathogens~ Attempts to ·culture.·, .. ; .... · . :; , · ,·_ .. 
, _ .. :virus_on ~II culture ~w~re unsucces~fuL /ltlthol.lgh'rouriding ofa few epithelium P~Plliosurn cyprh1i ·. : -~· .. , . . / 
· .· ~-·· '(EPC)-cells occurred initially,· ncfcytopathic effect occurred after.transferring to new cells·;·,·.· : . :. · · 
'"·.:··., ___ .. : -~- __ :-.'', . ." :.>··,··- ,~-------;· ... ,;·~:;_/· _.-~,-_._·.(.·_·;,·'·.·. \~ .· •. ..,'.·.· _·:-;· ... ··, .-:: .. ,-.·.:- '·_: ·:"~-- _:--.-' .-_.·. ,' ,' .J_"~~-·:.·· _ _. ... ~.,_·., ,:·~·~;.- .. ~··-:.~ .... {• ... 

' ' 1 ~. : •' 

Histopathoiog.ical examinatiqn of longitudinal· s~ectioris·oiflsh re~eal_ed pathological. Changes . <. · ·· > ,·: ' 
. ~.- consisting primarily of necrosis and inflammation in several'organs including c~oroid of,the_'eye,' .. · .. , . : . . ' , . 
· . heart, intestine, ~idney, liver ~nd spleen.:The most severe change·s· were present in hematopoietic :. · ·:. 
. tissue. of the spleen and kidriey:.and in·tne heart where·necrosis had occurred. Renal tubules were~ .. ·· . ·r 

_,.' .· "seldom.involved. Associated with the. pathological cha.nges were large, apparently infeCted cells~ . · .. , '·-:~ . 
. 'containil'lg fine_ly gra.nul~r cYtopla~mic materi~l an~ degenerate, or'eccE:mtrically pla~d nuclei.: . ·,. ·, ; ( . ·.· 

...... Some cells had hypertrophied nuclei and appeared to be in earli~r.s~ages of infection. Infected cells·-.··. , : · . · 
. .',. : were'm()st numerousJn the spl~en and ha~ .. often,replaced_both red and whitepulp.(fig.1).- In ... : . '.··:,.: . ', : : ·. :< 
.... · .. kidneys,'theywere often seen occluding' glomerular capillaries, Occasionally in associatio'nwith :::.·' '.': ·<~ -:.: · .. ; 
. ' . :·cellular necro_sis (fig.2)' .. lnf~cted _cells ~ere cc;>m~on in hearts of infected fis~ as .w~s rnyo~rdial ... :·' . : - "· : . 

: f .~necrosis and ·necrotic _cellular debris (fig'.3). ~xt~eme c~ngestion with.necrotic debris,' presumably . . ' ··.'' 
·:·: : blo~_d and :hem~top()ietic cells;_was·.apPi:i,fe~t i~ the_ atriu,m.. -~ ... , · · . · · · · · · ' . . 

. : ~~-tty b.hang·~ ~asappaient i~ ·n~~i{6t.mo~t fi~h ... P~r~v~~cul~r~~ffiMg -\Y~s ·also c6mmo~··.:N~6~otic .. · · ·: · · , · . · , . 
· changes, while apparent, :were generall'y mild and focal. Infected cells were uncommon;· .... ····. . , .· ., ... : 
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~-·~· .. ~ ··secause .irlteded' eeli~·~e~e·so·nume~~u·s in.the spleen/~~~~ensfrom.fiv~ fistl s~-o~irig·cljnicat: :c ·. • .... ~: . 

':·· .signs_ancj s~'crific~dara.laterda_te;,were'di~!)eCted .~r1tfmincedinto .fin~.pieces,·~~ed.i~_: '; . : .... : .. · 
: .. : : Karnovs~y's. fluid _and prepared for· ultrastruCtural e~minati()D by transmissioD e~lectron micrpscopy;: >. ·· · · · 

• • · · .. · lilf~ct~d _cells co11tained ntunerous polyhedral.viral particles (fig~4}, 150~175•n,~ iil diameter ·· .. · : · ··• · · 
~ < • .. :~ugg~stive :of em iri~ovirus (Ron]iedrick;.·persopal communication): The disease.:wa~ also ···. ·· : . : ·. . < ·· .. · · . _.. .·· 
.. · .. confirmed histo'pathologicallyfronithese same.f!sh;··· :···.~-·.; .. : ~·· ;_ : · .. • ... ~ .. ·· . _.: .. ··~·. :·· .·' ·· ... . : . < .• : ~· .. _·, ; :~: 

·• • .. · · · Fari~na;ely. fi~h ~ere b~in!l ~e1d i~ ~man ~nks in •a bun<l;rig.~ttl).; ~~lre~d ~~ ihe h.ild~e~; ~a ••·.· ·.·· ·•·•. •. •·.· ...• ·. 
~ . ·:·. :.preve'ntpotential spread ofthedisease:to otherfish,_they were all destroyed and tanks:dishifected:~.; -~ 'c~ 
: "'·.~·with ·chlorine _shortlyaft~r.the.virus ~as iden~ified. Since d_isjr;Jfecting, d.is~asti9utbreaks have not ·, :·< · -_ 
. ·.. occurr~d h1 any fisl:l held in the tanks used to rear :try/fingerlings. THe disease has never been · . , 

.found in older·tilap'ia·orginating'.from br9odstoc~held C>nJ·theh,atchel)i ari~reared.in'racew~ys. '~;' -~: .. ·. ' 

•..... ···Adise~~~~~du;~~~kint!l~p·i~,:~i~Ua~~!~·~thi~--one.hasb:e~~i~~~t\fied·;~-til.api.aJ~J~po_rted-.l~tci:_,:: .· ..•.•..•.. 
· ·- "Ontario, Canada from Florid~_(Or:.Hugh, Ferguson,· personal communi~tio11):·'A paperdescri.bing :::: ·~· :.,- :·: .. 
·- .· · · .· his ~~c!i~gs._h~s:beensut>.mitted.fo_~:p_ubli~~tion-in-J.Fish;- Dis,eases~•To ·ol!r knowledgethese..i:ire· ·;·:···.', ~: -~--

the fir~t reportec:t :outbreaks of a virus disease in cultured tilapia.·< ·: .·: ·· · · . 
~~ ~- .· ' <;"' -, ~-:··- - -·~ .·· r ';-' -\ .. ;---.-·.-· "•:, __ •. _.-·. ·'·,· '·' \ ._, __ •. :_, , _.·.,__, -·, ,' ," .' ·,.~ '"•• ~. -~; 

• - 'l. • - • ---- • • • -. -_. " • ,' -..- - .. _ ...,. - ' ' • • ~ • •. - -: • • 
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' ~- Ref~rence_:Lan~do~, J.S: ~J.Q.J:furilphrey~ 19~7~ .. Epi:z:oqtic·_hema~opoietic::'necrosi~,·a new.viral 
· .· .. disease,in redfin perch, Perea fluviatilus L, in Australi~v'J: Fish' Diseases .10:297-298. .': .. 
'.-. ':·::~ J, ~:__' '-- ,:_,_./~-- -~ ~· ~ • ·, •• ~" ",, -(· 
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· _:: .'"· : Figur~ 1 /Numerous hypertrophic, infectedeells : . · •. 
· ; .: i ~· Jn s'pleen have ie-pla~d normal tiss4e.·."Necrotic .- · '. 
·:.· . . ~ebfi~i~ s~en cidjacent to and abovearrowtlE!a~; ··~.· ·. ~ 

f·.~ · ,_ Hematoxylin-&Eosin(H&E)X450; · : · ,._. ·. · .. ~; · · 
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.. ·. Figu;r~2.-~Two.glomei-Litl~shb\Vinfect~d.celts~(arrows). ,_,i,. 

·todged in. gtorri_e.rufar.capillaries. ~ 8oth show· . . .. . 
, .. 9~ge~erative'~chariges;' H&E, :~4~0~: --:· · :-,:· ·• -

.. , !-- .. i;;-
• f..'• 

--,.: 

. , . ' .. ·~·~igure 3 ... :· Heart shbmiQfeclecfeells scatt~red:~­
·c't.hrough6ut.(arr6ws):_ •. Ne~rotic.eellular deBris.> :· 
·;'(nfhHm:~sen~. in .lo~ef. h_af( of, p~()to:', H~E; X450? 
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. · Figur~ 4 ... Efe~tron microgr~~h of splenic . ~ - · 
: ': . . tissue shows infected cell filled with virons. ' ': ' 

; __ ··: .,. 

~ · ~ .Lea.d citrate:·_uranyl a~etate; x5.,4oq.-'lnsert . 
. . · .·shows tW'o individual iriao-like virons. )(99,900. · , ·. -· · . ' . : 

~--. : . . . . . . -·: ~ ·· .. -. ' -. •' -· ~- . ,~ . . . . . .. ,-
r , " - ~ ) 

~ ·'. -'-. . . . . . . ' ' _.-_· ·;- .. ,. 
~"' ' .. : . 

.,_. -: 
, . ',: ·-:. ·r· \ • 

- ~~- •, .• '. ·. 

: ' ' ~ . 

. -.. ~ 

( ''· 

'. 
. ~:: . ~ .; ." ' ~ - ' ~ : .,_ 'r_.,:· 

-< 
:_._' 

; .. •. 

····:.!';' 

-- -: ·-,_, 

'-·. <' ./ :". ~' '_ .·-_.._·-:~ ~ .. 

. ··-- _/ ·-
.. . ~ 

. ~-... .... "[. . . ,· . '." • - - -~ - l •. -. -· ·- ' 

··sEPTEMBER ~_-4i~; .. JuimAu. ~·Ai.Asu· .. ·. 
'. , . ~ . ' . 

. '\• 

! , .• 

-~- .. 
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.. · . · ·: ' ':.Meeting. ";~d -.~ot)~l.A'·;. ~;-:~~. . . · . ·, ~ ~ ., .· . ~-· >, :· -~ .. ; ... ::· · -- ·: · · · 

· -_,;./I~li·e·:~-1~9:~~--:.me~tin~ . .i~1i :;·~~~---l~ei~ .. ;at: th~ •-~.~:~~~~k<B-~rano~- Hot.~l--'in> .• -... - .. • -~-
··>· •···· :Juneau,•, ~laska_· sept~mb~;-.4~.6~.· Th~ nieeting .w'ill begiri ·at;··8 too, AM'·on ·.·:. · .. ·_ .~ 

·;Thursday .~he. f~h:·and C()ntiJ1u~_·thrC?ugh.•about;~.s: oo ~M:,on,·si:••rdcy t!le ~·· ... 
. S't~. c>A ··block· .of JOO···rooms: has:: been.; reserved at•. ·rates_ · of: .. 89$ :•:. 
·_<BaJ:(ln()~) _·and'~98$C(Westma~~\ for~;· single~· or do_~ble.s>~er:·.~ight:: ... 
_Roo~s . ~J.l1:.·b~ lH~lcL tmde:r;: II I: J.sh Health .. S._ectJ.on· MeetJ.ng'~· a~. th_J.s -ra t_e ·: ; . ·; 

·' ,: .. :_untJ.l<July_· l:O, 1 199?.; Room, reserv~~ions ;:'can:be Jtlade ;by; c'alli11g ·:1,-:: ·.·;. 
r. .<·,.. ; 80p~5_44-0970 or 1~9.07~586...:2660.: Complimentary shiittle·service from· ·· .. ··, 

· .. . :'.·}~e ;runeau. Interriationa:I- Airport .. is pro,vided by· ~he Baranof: and its. -,. :_.- ·-
-· s~st.er hotel, ·the Westmark. · · · : ·. · ·- : ·· · · · - ., ·· ·. . .' / , - ··· . · 

·. · · ' .. :· R~-~istr~tio~ ·. :· _·.· ," .. . ._ ... -. . . · : · . . · ·· - · 

. · .· c6~~erence ·~r~gistratio~·· .Y/il•l ·.·be·: ha·~~~~d ·.PY. :~~d<~ey~~s,·.~;Ala_ska.: 
· .. · :.-:. ·_ ·_ .. •,·o~partment'of F~~h:aric:I ,Game/CFMDcDivi~ion·,•. ~.o.·:Box 2552~~~ Juneau 
. _ . .: ;i rish ·)>ath9lo~y- .·.L(lb! J.~ne.au.~: ~K, 9989~~55:26 -':(.t~;Lephon~. ;~-90?:-465~ ·. 

· . ·. -.~ '357.7)·. A: regJ.stratJ.on. fee of. $100 \t?l.~l c~v~r'the :·costs of -~~7ak 
.. · .. refreshments '~meeting rooms,: A/V ·.equl.pment-;. meetJ.ng ~ pack~t ·. WJ.th ,; . 

.·.· , ~ ~bstractf?ge~di:l :booklet;~a.J:t9::.a~J?7ime·,rib/~r7sh'~alil~ut .o'l:>Cl:J1quet .. on .-·.' · 
:: , ~: the .. e.venl.l19 ·~ of·. ·sept~mber · 5th. Please: \.~fl}l. out tJ:le ,; att_~cpec:l . 
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. ,, . . . registration. form,: and ma~e checks payable t?: .'·'.FHS' A:nJ1U~l M~et~n~ll <c , . 
) < ·.~.-.' ·-. -~-:The '_registration deadl'ine: fs:-June ~~·,.' 1997 ~; ,., , · · · ~" · · :",;'" . · ''· 
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