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APHIS also has a role in preventing losses 
Letter to the Members of FHS to aquaculture by predatory wildlife and in 

Dear Members: licensing of vaccines for aquatic animals. 
1 wish to provide information to the In both cases, APHIS's role is supported 

Fish Health Section concerning the role of by and at the request of industry. . 
USDA-APHIS in aquatic animal health. As 1 note that several significant exotrc 
the nation's lead regulatory agency with pathogens of aquatic animal species have 

~ responsibility for the health of agricul~u~al recently been introduced into the U.S. 
__, animals, APHIS is committed to provrdrng APHIS believes the aquaculture industry 

the same kinds of services for aquatic should be concerned about the potential of 
species that it has long provided for foreign pathogens to affect U.S. 
traditional livestock species. APHIS's goal aquaculture. APHIS is willing to 
is to serve the aquaculture industry, participate in the prevention of such 

, ~ through its enabling statutes, that are disease introductions, and in developing 
~ consistent with the agency's overall methods for the control of already-
in mission and with the expressed needs of introduced pathogens if the industry 1 

the industry. requests the agency's assistance. 
~ Currently, the aquaculture industry To better serve the aquaculture 

has indicated a need for export health industry, APHIS is eager to work 
certification and APHIS is providing that cooperatively with any other state or 

\f) service. Industry has also shown concern federal agency, academic institution, -t -about certain foreign countries' aquatic private organization, or fish health 
- animal sanitary regulations. Therefore, special ist with similar interests. The 
lL APHIS is negotiating with these countries agency acknowledges the high level of 

-to insure that sanitary regulations are professionalism and expertise of the Fish 
consistent with international trade Health Section and notes a high degree of 
agreements and based on valid science. overlap between the agency's activities in 

IN THIS ISSUE: 

Asian Tapeworm -

PKX 

- ~stem ·Fish Disease Workshop 

aquaculture and the interests of the F~S. 
APHIS welcomes increased collaboratron 

P~~ ~tt ~e:~~~st,h=n~g~~~f~v~~dt~~~ :u~~ and its 

Pages collaboration would serve both APHIS and 
the FHS. 
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Sincerely, 
Otis Miller, Jr. DVM 

APHIS Aquaculture Coordinator 
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:. _· : :1981),,is· a~r~ovirus.whfch.has~been shown to ca!JSe.Jitt.le,m~rtality.in.saJmonid species (\'\fintonet' . · .. 

- -··, · .al. 19_8~); however, the yi,rus is thought to p:Srsistently est~blish·itself in susceptible species. :. - · :·- · 
. : -_ •. -_-. •- . i_LaP~t~a et al. { 199.5) hav,e showll:that fish pr~~e~pos~d -~o CSV ar~ · signifiqantly pr()tected against _ · ·--. _ ,: 

· ;.c- -____ • -s~bsequent expQsureto infectious hen"iatopqietic rwcrosis viru~ {IHNV)>This has raised questions··_.·, 
. :. ,: ' aboufmechanisms that may be responsible for this immunostimulator)t response ... Qual ;viral·.· .. : .· .• : :, •· •. ·,. -

, <_· in(ections areknoWo toexistil'){i~h.' Both infectiou~·pancreatic necrosis~,virus:{IPNV)al"!d .IHNV · "->; ~ 
-· ' __ . ··have been isola-ted from.naturaiJy in_fect~d,rainbow·trout {LaPatra et al. :1993);-and de Kinkelin.~t-al. · · · · 

. , (1992) found that fish.infected~with IPNV were-significantly protected against cnallenge w!th viral - · .. 
-· -~ ,.ha~morrhagic septicemi~ viru~ '(VHSV): Hedrick e~ al::(1994).:shc)wedthat'pre.:~xposure.t(J_ th~-·-·· ·' ·-• ·, ·' · 
_ · cutt~roat trout virus {CJV), ·a small. J?icorna-likeyirus, protected rainbow troutJrorrtiHNV challt;irige:'. -·_ 

. . . . _and res~lted in the stimulation of-interferon-like 'activity 'in anterior. kidney ·eells.· In all ---- ·· - .. -
• . . · · -.cases, hoWever: specifi~ mechanisms which may: elicit this interference mediated protedior1· have_ . , . _ • 
. : ~ _·._: . only been_ specylated,_ and ,a gre?ter understa~ndil1g bf:~rrimunity a!id_ patho,geriesisassociateq ;with i': . ~-- _. . 
. . ' -~-··':''these viruses:isrie.eded.' ln. conjuncticinwith _other expe'rimen.ts" eval~ating mLieosal immunity in ·.: ·,· .• ; 

. '_:.~ ~ fi~h.; a ~hart stuay.was designegtoevaluatevjral presence jn'muco'sal sJte~ of fis~ exposed tq· : .. -~ .•. 
. _. _ -. csy and IHr-JV.lnadditio~; it w~s ~determined wpe~er _anti-Iff NV activity i[l gt::lstrointestinat{GI) _:·,: . : 

_. . ·_mucus of.CSV~exposed ft~h·was·stirnulated wheQ~conip~red to mock-_• _exposed fish:·_This anti~II::INV: ·:: _-._ 
- · ·- .. neutralizing activity is !hough~ to be-a possible non:.Jymphoid defens~ ·mechanism and has r~c_er:ttly · . 
- .·beenidentifiedintheGimucusofrainbowtrout{C~inet.·al:1996)._. ··: · · .. - · ·.·<.·.~ -· .: ." .. 
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.. < ~-. ·. Groups-~f_ju~~nil~rai~bowt;~~t·~~r~:waterborn~--~xpose~to 104 TCIDsJ~I ofC~V,104-pf~/~l of , .. 
. . ·, - · IHNV,·or mock· exposed to PBS for 1 h in a static bath immersion ... Strtgle groups, {40 fish/tank) of ·:. ''-

__ __ ·.·ma9k.al)d CSV-expose~ fish ~nd _quplicate groups of ~HNV challenged fish wer~ inonitore'd for·:·· · . 
. . ·. mortality throl:Jghqut the'study. Jn a_dditio~·tWo replicate groups per treatment were maintained:and~ 
. :'· .·:_ '-.sampled at intervals: Five 'fish from each_ of the replicates were'rahqomly sampled at 1, 7, 14; 21 ;· :: .-· 
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Differences observed between the appearance of IHNV and CSV in the mucosa are interesting· • ·::. _ :• .. 
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; --·-.· 
7 shown thatiHNV-detected irrmucus eollected-from the-external surface of fish resultedJro'mJhe. _ , . 
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· · .,: iflow.ievel·systemic~in.fection p·riorto-appearance in'the:eXtemal·or'GI'mu_cus.:_.:> · __ . , ··-·. · ·· _ •. ·<· ·- ·. 

---· ·/ ,> :• _·-.>·.t'·::~:.•:·.···.·~,· . .::.:_: ;:~~-:_·.' -~-- _:··"~~<-.~~-~( .. '-.:_c:·::;'·:~, "~ .. :··.·.:_-::~. ·,;-y ~ ~·'.' .·.·>,' 2<.. 
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_ -~-·AQ~Acu~~~~~~~~~ATIONOF~{)N~ROLLED~D~U~A~nvA.cc~nELIVERY·~ _.· ,.:.~-- ~' ·_:_·· 
~- -, : ·:: ·Ari intemationat'Congn~ss 'on. th~ improvement bfbioaval'Iability 'afid ori th~ administration thetliods ·of •·.? . . _ _ .-.. 
· - ,: therapeutic and j)r6phylactic tools il)cluding simitary l1leasures.in:·ihe figh(agairts(h1fectlous dis~ases o('': : -: · ;' ;' 

._ ~~· ·r.~rmed aquatlcanimats>Witroe·hetd from May·2l t~ 23,'t'997;in~Udine~-Italy.:J'he themels:·ofgr~a(\: . .: ·, · ~• . 
. , ---· ·; ,interestbecims{ofthe possibilit)iofrnanyappllcations~in'tliertearfutur( The <)ffidallanguage·ofthe;; _,, : .•: .• :• . • 

. -·< "Cc)ngiess,:org~sed With E:E,C; '66ntributidn~:~m be English:' The're Will be ~ri. iiltro~uctive_lecil1r~-for every .·. -~ . . . .. ., ~ 
1 ~ ':<:theme followed by ;specific: sessions ~forat commu'niCation!(ofJ5: illinuh~s with.'discussiocn~ arid posters, At the end .: ':: 

· ·::. ·:tiftlie.Corigress;idsscheduledafiriaiRoundTable.· · ~-_.: ~ ·-~ ,- :.>~ <::: .· ·-. · ··.' \;.·:.•<-.:; : · · 

.. ; ;i :fo~furih;,r ~ocin~~()kthk;o0~,i~~d ~a; ill t~e"First ~()~ticb,ent arid 2i>n foriap~":'~eaf tO be, 
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>. .::;FIRs~:cA.i.u 'FoR.-PAP~Rs~--cA~TinsH.iooo, THE FIRST ~rN-TERNAt.loNAL ._-_:.= • -~- --: : _ 

> -.- • ·]CTALURID. SYMPOSIUM The Pr~giam c6~itte~ f~r the First 'lntem~tiohai·Ictaiurid:Sirnposi~m-inVites 
• •. · ''> ···co~triouted papers for thiscolrl'erence' scheduled for Jiine2l7"28~-- f99S'i~'bavenportlo~a(Quad Cities' are~' of ··:. ~: .. •-;·' . 

. Illt~ois~Iowa):~- Sessions-Will co:Yer biology andrrtamigenfenfof channel, flathead; blue,-and :White catfish, 'as .. \vell as·~ -~: -, 
· c;~. . . smaller meinber~ ofth~ faJl1iiy._ .. we especially· soli~ii pr~s~eht~t~oll~ that• fo~us on:, .· pop~Iat_ion dy~i~b;. i~1ctu~irig. age: c'. · . 

' 'grov./th, recruitment; reprodu~tion;. and_ mortality; assessments of stockings of public waters; genetic:relationships . '' ... : .· 
•. :among. catfish~s;'· catfi~h oehavior. and. serisory capabilities~ movement 'and migration studies; .. population characteristic: . . 
~. in·larg~ iiversi .-streami l~kes,: ahd reservoiis;. human dimensiohs including socioeconomic analyse~; angler' attitud'es~ ... _: -': 

~ . . ·' ::competitive fishi~g; 'and. edibility and c~nsl1mptioh advisones'; 'simipling, techniques;. effects ofrod~and~reel arigling; :: :' ·:·; .~ 
' \ :·:·.:< ~n()n-angling techniques of fishing like "noodling/' and hon:;-fod~and~reelll1ethods iriciuding; iin;bllnes,trotlihes; and ; ;: 
. . _ . :: .j~g fishing~ ~ommerdai fisheries; habitat requirement'£ effects ofhabitaf~Iteration ori'poimlations; 'and;.h~rvest •. · ' , .·. -~.- ·~ . 

. -'; .. :_ . :: nianagemerit through 'regt}Iations: · th~ Comffiittee wili ·cohsider.all submissions;. however: The .'Committee recognize;· -.-.·~ · . 
. :: .;~ .. · 'iliat some. studies inay notyet be completed bu(abstdicts: sllouldbe· ~s definitive' as~ pOssible;: Paper~ may. report'. > ~. 
' ~- ':· .· results/of recent:i!lvestfgation:~ or' cover topics from a Iiistoricaf perspective: or.ie~e~ a topic (re~ew 'pap'ers ). 'lrt:an·~ : .• ': 
_:::;·7~~-cases,_·authors.should relaiith~if. re·sultsto.the~rOader.Iiteratu~e. Please 'submltahstracfs'ra~ging_in_len~hftom-150-·_~·.~_.· 
~. · ·~. · ·•to:350words ihafmay be.tYJ'ed or-sent electronically.Via.FAX,·modem, 'oreniaiL ;· ''::·~ ;_· ': .. ··· · · .. ~:. :·· :~ ·.· •· ·. -· · ':_ ... ~.: r.- -'~ 

• . ~m.d ~~2es ~d ~6~;Sio~ it>si2~Eder, Mi:~un D~~en! Of Cbnservaiion,.b~ PebrJ~ry i, I997}H~d ••· •·• , ·· · 
• ·. c,' ; . _Copy: ·PO Box, 180,}efferson City, M_O 6S109:;o 1_86 :~-~ ' ; ·> :J;:-inalf 'eders@maiLconse..Vatiori.state.mo'. us' '; ' ~-- '.:' . ' 

.· :_~FAx: ·s73(526-4b47:~': > , ' :> , \- ":·.: ·: ·-:; .- :~- · ·· :; ,' · .. : .·· · ... :,>; -:: ... · : ··,>~: · .,. <;:: · . 
,J,, ··.·· .. ~_... . ' - _,- -~· ,~ ·~ ~-·. ._ . .z.· '";--. '",~·,, • ,_'.; 

:"_'<--.:.:':-:· .. ___ , ._·_.; __ ,· \.· .. :>.::·"·."··:·~·<:··..,.'" .. -· ,'.:..~";1.:!::,:~·-:_,_~:·.<-~ .:~'_ .. -~ ·.: :.'· .'".- 0 ··:~-~ ••• .-·-· -_: .c _.' .• -:-·~-- ' : • .-" ,· · .• ·'·_,'"· .••• - _.· ' '• ,_ ·.---:/-.-: .• ,·~~· ... ·~:_ .... '·:·:·:·:·. -~- ·• . 

· ,Acceptance of aostracts will be based on review by the Program Committee and outside reviewers.~, Once 'itbstracts ,'· .. i · 

. . ·· -~& accepted;.f?r~t:diMt mar{ustripts win be d!J~. bj'JatiuaryJS~ 1998·:- Man~s~ripis Wj_Ifbe.P.ee~ reviewed by experts' , .• :: 
_,. ' . . , in the field .. Papers accepted and presented will be published in a hard-cover proceedings that Will serve as a maJor : . ': .. 
- · ·.,referenceforcatfish-~reseaichers.irithei1stcentury.-_ _-_. :· · ---.. :- · . .'_· _ --~·-. :·:,-· :: \ ·. · :· .. -·:: ·. 
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' :' ,.' :: ~ith _C~ng;~~s. of the. Inter.latio~al' sri~iety:of. De~~~~piri~~tal and Goffi,p~~~ti.ve :IniJn.llnoiogy·~ 
: : · ·. · · -- · · July_ 21 ;.25, 1997,- Williamsburg, :VA! host eel by CCollege.ofWilliam· ancl Mar)', S_chool of Marine· Science, ·. ~\ . · . . . 
· ~-, c ~Virginiairistitute of Marine Scien~e :.c<;mtact: -.. s~epbe~ Ka~ttari; ViMs, ~o .B()x 1346~· Glo_ucestet:"_point;,yA . _. 
·: ~, 23062. 806~642-7362, fax 804-642-7186~ E-in~l Kaattari@vims._edu. , _ : · · · · ·- · , .. ;-- · >: .. : .. 

' ·-:. ~r- .-.-~·~ ~, '' ~~ .... _._';'> ~· • - ..~_, -~-·~- '- '· ' ' .: ~-.'~' ~ ~. J <-~-<··... . _..:-- .. ,. 

- 'iiii~d:Inte'rnation~lSy~~~siu~ on Aquatic Animal Health: - '. .. ' r . 

. :· Aug-ust 3~ .:septem~er · 3, -1998 Ba~ti~~re, Maryland; USA ~ -.~ ·· . · · : ·. ·.- · ·' > _- : > -~ : 

. . ... ~; <.Th~- 3 id.I~t~~ati~ri~I~~~m~osi~m ~nA4~ati~ Aru~~i~uea~th will be· ~~ld ·i~-B~ltim~~e on'th~ ·e~st c~~s{ ~fth~ · _--~ .·_· .. : : : ·. ' 
· - . . : USA fro!JrAugust 30. tiritil·$~pte'mbec3,1998. The.syniposiuln. wilf be. tlie:firstmaj~r-inteinational .meeting ·· _ ·· · · 
· --/ . · ·tq foc\ls,9oii1prehensi~~-preseri!atio:n im~ dis~ussio~ o~_th~_health o(a diversity _or~qua~i~· a~imals i~c!uding ·, . ~ :\ .: · . _· 

. :-: : shellfish, fish ari9 mannemammals~ : ·· -c-, - .. · .• : _. --~ ·.: · -.. ·' · .. • · .' • :- ' ·. · .• ·, ·, :. ·-. ,_; -. · · ··•. :· ·~-· · ·: .. , 

·. . · •.· · ·•. The symposi~m ~I be ~Ponsdi.Jby th• A.rn~c.;n Fi~herie~ ~ocieo/ ~;ish ~e~th S.itlon,,~Ulil fi~h~ri~s · • •.. . · •. · .. ··· 
· · . S~'dety, European Assodatioiu)fFish Pathologists;· Inteinat1ona1Ass'ociatiori·for· Aquatic Ariimill Medicine, .':; __ • · ·-~. · . · 
·· : J~panese _society ofFi.sh Pathology, and the Nationa(Shellfisheries Assochitiot:t .. Th~ meeting is supported by· -.· ·.''· 
. :' -the~-,OhD."-~oPki~s-u~·v~rSiiy' an~-th~-Univ~rsity~_of.Maryla~d:-~t B_al~im~r~e::·:::~~ -- ~> ~~ ···: ~ / ~ . -~-~·~\· '! ·-.~~-· < .~·· ·< :.· -~ -·.;;·,. ~: : ,· . .· .·:<>>-;. ; . :' '._ :; ·.~ :~ ·< . .>-.~ :';~ .'>':~:.~ :·: _·.. ·, : '. ; l ·'· ·_:>-"_._. >. ' :,: ·::. <: ' 

l9r furtn~r informati(?~ please ~on tact:· Dr:· Sarah L:. Poymon, _ Divisiqil of Comparativ~ ·Medicine, John ·!Ioplci!J.s •· . 
·. · ·University School o(Medicim!, Ross Research Building 4th.Floor, 720 Rutland A~enue: Baltimore; MD 21205- · . 
. _:_ ~- USA,.ph:-_(1)4l0~955~?27~; F~: (1) ~IQ~5~0~506~; E~fi,lail: ~p_oyriion@welchlin¥,welch.jhu.ed~> ·••· c _.: ,._ 

' ~: -, ~~-----.,--J.-0: ·. '~-- .- ;#~-: ' ->-··.~·,,._ ... ;·-~~·:--··. -.'··~·· :~- -.. 7·· .. ·,···-~:. ···--~-~-,--_ -::· . ,··..::· •. _.:'.- • .. :'·.·. ·-: :-·..::~:- ·-~- :"-·- ·,,:· 
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. ,_: _-.. ·.· _..-: ,-·_ ·.-;.• .. . ~ . . . ·-·· ~ i ·__ b l ~ . ' . -')-~<·, ... - '.-. ~- ·:. :··.·.· .. t . 

c· c ·..:AquaculttireTrondheini ',97J~onference'{rondbe~ni,Norw~y -AugusflQ .. 12,1997-·< ·· __ 
~·-· ,;_ ·: "~-·~- :---., ~.::./'> --~·-::_:; ---(.::._·.~ ~:-. _. .. ~.-_.,.··.-~ ··~,-·:·_;,· . <~."·,,-· •• ~.·'><~::-· .. ·,·- _·._·. ---~.· : ~:":.,·~ ·;·· .· -~., .:··.· .... - .~ 

-• .... This c·~nferenc~ will be organized-by tl~e·E~ro;ean Aqua~ult~r~ Societ~:(EAS) in co~per~tio~\~it~ the Nor-· , , ... -· . 
~ :-.Fishing Foundation'(NFF.): It is the second time that an E~S comerence ~s arranged together_With the world'-s " . · .. 

·, largest aquacul~ure trade e~bition -·AQUA NOR. . The Aqua Nor trade sqow will take place immediately after _. 
.. ··. ·. the comeren~e, from August 13~16~· 1997 ."C'ultiva#on of col(l-water species:. prQductio'n, teclii?-ology. anci- , . , ":· <~ '•: · 
. · ~ ~: diversificatio!J" ·has been· chosen 'as the uilifying theme fof.the _ Aquaculttire~Tr<:>ndhe.im .'97: Conference:· : _ , . <. :: .. _.- -: -·. 

· · Moreov'er.a.wo~kshop on 'selection,_ operation arid management-of recirculation systems for aquaculture~ is · .· . 
": , being scpeduled to run jfi ~onjunction'with tQ.e conference. · . :- · -~. _ -,·.- · · · ~ · · ~ · .--·· ~ _ · . _-- · - · · -

' ',, ' ' • •' ! . . ' - • ., .- ' ·,. ::: ~ .r. ' • •. ", . • - I • .. '. • 

~~· ... ;,~_.··,~,'~~>-··~._,'·"~···~:··).'•_' ,.'':,:·~~':·~~;~.•::',._~-'~.-,, .::~~~-:-•-:'·-':.'~·,;··,:·~~'_'~~.-.::·'1.·_~:- .. ,"~: .. A>'.'-,.--,;.:~:··,;·-~ ~·---·~~··.~·,,~-.. ,;.,/' .. ---~:~-.·~·.:~'-~--:-·_•,,• ,;·~-<.·,~~·~,:'-:--~. 
: ' . -·.The conference progr~~' ru~ng ~ver t\\1~ days; Will conSISt ofple~ary prese~tatl()nS 011, manneaquac~lture> 'c . 

. . :. ', : ~: j)roducti(:,~ ( aqua.'~ultur~ productioq of man~e ~sh~ of shel~fish an~ 'of sal~onid~ ), Jeed: i:supply' of raw_ materia.Is;: ..•.. : ' . 
· · :: ·· ·· and em" production and technology (production. strategies and procedure!(productioh unit~ ari~ teChn()logy;· : } : ' · ... 
-, .· ' ~feeding, handling ~d qmtlity)'; parallel sessions on (1) _shellfish production technology;(2)cultiv~tion of marine'-. . ' 

· .' fish, and-(3) culiivati~n ofsalmoruds; po~t~r papers; and workshops ori (I) \Vater quality, (2) statu~ of halibut'.· · · 
:.farnuni: and (3) f~ed ~rid feedstuinec~ology .Many· of tile i~Viiea pres~ntations willhiglilight the various> - --· . 

. ". ,aspects ofpJ"~d~ction,iricludingjuv~rnle production and_ clams, ongroWing, feed and feedstuff technology;· ' .. 
. . " . production strategies and. equipment design. ; : -' . ..: .. · . ··~ . . . ' . . ' · .. : . ; . . . - . . _;: > c . c r; . " 

• '. ,-_ ... c ':··· - .' .; ,: ~ .;.· __ ..• ,_·.,·: . ;: : -,.~. :: > ·. : ·:• .· .. ~o; . _\; ~-- .. ::, ·<_'·,:. >/ ·c:; ::•<: < : ;:> ·. • ._· • 

·:·· · .. More'h}foni,uttion on the conference can be obtain~dfrom:·EuropeanAqtiaculture Society,Aquac~lture ._· , ._· .. 
·:-. ·.Trondheim:~_97,.~lijkenses~eerrweg:~,·B~8400.'0o~teitde~-l3dgiuni,. •. Tet::+3~ 5932 38·59; F:ai:f3259_32.io.qs;· ·. i ·- · • . 
. '/: . E2mail: .eas@u!}icall.be odiAS ~oine page: :_http_://al~serv.rug~ac:beljdcalllw~easJeashoJitm. Moreinfonnation ; . . 

; .. ·_. on, the' eXhibition fhmi: .· Aqu8Nor ~9ieX4ibition, Nor-FishirigFoundation, Nidarohalleiie, N,;, 7030 Troridheim, :' ·; 
'· · Norway.Tel.:+47-739293,40;Fax+47-73516~.35_-. ~--. --.. - :."_'. · , :_ · ·- __ - · _._· _ 
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. .. , ·-·· ; .FISH DISEA!;E :WoRK8Ii9PS; iui/t4-t6 orJutyj6-l8, 1997. TI.~ Monle~y B:y ,\qu~riuiJI;, H • • . 

. ·_ ' .. ·• · .... ,. , .--. . :Monterey~ c~; wili.be .hosting two. (identical);: 2 0 .'day _workshops .Qri marine fish diseases consisting .of- ~. . .·.· 
; apprmdmaJely ts"limjrs o(lecttire·arid 5 hours ofwetiab.·· A fa~ultycon_sisting'ofMi~~-ael_Kent; Pll.:D·. . . ~ : •' .' 

. · : ·::: : . (Department of Fisheries and Oceans - C~ada); Martin. Chen, Ph.D. (C~lifqrnia Departmtm(ofFish ~d ,; . ·. . .. , . 
: . . _. · ~·: · . · _. Game), Jack :Fournie, Ph.ri. (u.s:· E~viromiu!ntal Protection Agencyy, George Benz, Ph.D: (South~ast Aquatic · 
_·· · . :,_ . -_Research Institute and Tenne·ssee Aquarium) ~nd D~nnis Thoriey,_Ph.D: (A9uarium for.~ildlife C<?nservation~ .. ~-- :. '- · 

·~. .:· . ::.'~. · Ne~Yor~}\Yill·lecture'on the dh1gn6sisand t~eaimentpf ~is~ases ·ofmClfine fishes andxetated tOpics: :Tlie.se' ;·, ··, ·. . , 
. . workshops are applicabl~ to the public aquarium,'.iuiuaculture;veterinary and oth~r fish. health pr_ofessions, as. . .. 
. . . / . · . ·. well 'as to hobbyists, but .will have a particuliD-. emphasis on· dtpth{e fish health ~~agement: . The reg~stration · .· · -~: 

... • . ~ ' .... 'fee'~f$200 includes all lectures and assodate(r~otes, all"supplies,associ~ted.~th.wei labs, fi"e.hosied coffee .... 
. ,_~-~ . : 1· . : ', . ' breaks{ a9ffiissi6n'. to.the 'Aquariurri: on~orKshop: d~y_s "and a 'catered~ di)lller iir the' Monterey ~ay Aqmmuiii'~ . ~-. .•. . 

. . '•'· ,. . . . . . ... • • . . j·. . .... ·. ' •• . • . . • , ... ' ' • ; . . '/ . ' . ... . .... ; . ' • . ;. . • ' 

,, . · · 'new "Outer Bay" wing·on Wednesdayiliglit (July; 16)for all partlctp_ants.~~For furtherregtstratmn mformatmn , .. 

· · . .- ... : ~ ~:O~ta~t T~~i ~~en (4os!6~~~4~_23,F.~ ~4~8~?4:~7~-9~ ~-~-~--~ai~: ·T~llen~mo~~~lq.org .·· ·. _:_. ·:· ·_. :·· · ·-. ·· ; .. :~·- ~ _.> 
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.. . :•.-,.·~: .: : :-t:.aUcfor.-Nominationr, .. · <· '· · ·~. :~- · 
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. Th(Award~· <:ommittee: is.·solicitmg nominations fiom_tlie I,?ish ~ealt~ Se.cti~ti . . .-. . 
. -membership. for ~e S~F;· Sniesko· Disf!~g~ished Se.ryice Award and 'for· Speci~t ·· ~ : · : · ... ' ·_ · . . .. 
. Achi~v·~~en(Awards~- .. -.-~.:-> ·:.:-::: ·· · ...... · :·:,:~· :.~. _-.. :~-~:·,~. -. · -·~ ;_ ·. . , .. ~--- · 

'· ,_--~ ·-... ~'-~. ·'.-·' ~,·.:· ... - ·. ·~~--· ;': (- ... \' .. '_-.: ._:.;-~··' ·~·--~·-,_:_'< .. .·.-... ·: ,""' .. '·- ~--~.:· ... -'.; __ 
.. • ·' > ••••• ,;, /•. ·.:.-_ -: • .:. .i' '• ~ ' t- ,'. .· ' -' -. 

·, '. . ~ • • ' ~ ~ • '~. '- I . ,t : :_<. . • :' : .} ; ', " • < • •, ·, 

' .· · ........ : __ : ~ Indi~~duals no~iriat~d for the S.F. S~i~s~ko Dfstinguish,~d Se~~c~·i:ard·;~~st be noml~ated .. ··,-. ' . :~ .. -.... ' 

~~ ; ' ' 

-r· I 
••• _ '- 'l " "" ._, 

- :· .. · .. ... 

·.'t .. 

· · • .-: '.. . . . by a cu~ent member o(FHS .. 1'h~·peisori ·mrudng the nomination should. obtain six letters ()f :·: ~ ·.. · .. 
: ,'~·-. '. . . ·.·.· .'' : r~.com~e~daiion fr()mf!s~ ~eal~ profe~s~onalstliat ~uppoitt~~ rioiiliriee's_d.egic,atiori:to•: . : . . _._.. : 

. , . research, 'teacliirig and/or serviCe to the field offish health:. The recommendation letters should -.. 
'; . . be submitted with 'a· current curriculum vitae for 'tile nominee~ arid a letter ~f nomi'D:atlon to the : ',' . ; . 

: . . . . . . . , awards committee.· The s:F, Snieszko Distinguished S_ervice.Aw~d is the hig.hest a~a·~d for . · ·· . . ~ .. 
. . ;; ·. · . :_ : ~: th~ FHS; ·presented__for the purpose· of ho~oring indiyidtiais ·for ol!tstanding ~ccomp.lishm'ents. in· ·· · >·-: • -:: .: · 

.:. . ·. ·the field·offish·4ealth. Noinin~tions will be accepted until June 16, 1997· . : · ·_ ·. -· .· ·.- . · . .' . -: · · • 
.. "',: ::.··• ' . ,.: ,··.'• .•.. ·• L"·' ' < ·.~ \ ':· .··• .. ' ~··.· • '.' < -.::· ·,,), .- _., _:>:'::'·:. ,;_. '.~ :.> -~ ' 

_.,. r ,•' ':', ' • ' • ;- The. Spe~_iai Ac~~'Ve~e~t Aw~d is presen~ed to: F_H~ riiemb~r ~h? has fna~e a sig¢fic~t' ~-~ ~ ~ : 
. : . . . . ' accoinplis!J,rrient in the fis~ health field regarding a new. discoyery, diagnostic method; . . : ' 
._· :.· · .. . . . . : 'publicatiohj~tc.-~:,·The achievemenfmustmeethigh'stat1dard~·ofscierice and su!Vivepeer, _·_· .. , . , . 

. :: ~: : ... _: ... - review." I.ndividuais. to be c~lisid~red for this award m~st 6-~ nom$ated. by· a _curre~t m~mber of . · . : · .·· 
· '. ( · J .. . ,· .. ·.: :the,FHS;'. ~heletter-of:rioinin~tion should clearlystate::l)the'accomplishment;:2).the '·, . :. 
·. _ :.l :: · ... "·_ -,· . ·sigilificaitce of the accomplishment. to the fieid; 3) theimplicationJ ofthe.accomp.lishm~nt (local~ . . .... 

· ·· · t· ': · ·. regional,n~tionalorworldwide).'Copies,ofanyarticlesorother.documentsrelaiingto.the"work': · __ ,; -~· ' 

. ;~. I • 

.; .. ··-. 

. ,. ~-. 

. . .- .. should, be included.-· .:N"ominations-for this award should be made' within one: year of the·' ':--- ·._ ... ' .·· .•, 
, . . accomp~ishmimt and .ni'ay. be submitted to the. Awards Gommittee at 'any time. · .. ~ .·. · - f ~·, • ··•· • . ." 

. • · P;Oas~ ~~bmitllo~ti~ris ioi ~oth• :w~ h,; Dr. R~~~ o1~~i;,,;.A~Iifd; 6oniri.i~~e 2hiur, • . . · · 
· -~·,_ :.c~op.erative Extensi~ii~uildlng, Kenfu~ky sihteUniv~rsitY, Frankfo~-Ky4o6oi · .. :' · , · .;__ ·. ~·· · · .. · . 

·.'. _:, ~-' .· _,.-_ ·- ·: .. ',-_· . '·. ·.·.~~:-l' ' ·:-_: ~.,~- --.·;:- ·,..~- :'-' . __ ,···/·~-- ·, ~ ··~·· .. .-.·.-.. ; 
,·-: -:.. --~.:·~-- ,_",._,.' -: '~. ~ -~ ---~_-··... ',., .. 
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· · ~ : ·.Asian Tap-~worms Found in·.commori carp: hl: the s~ui~ Juan Riv~r, utah,· · :. · · · · <, ·-- -
-.·.- .-, -·· · ·,,··! · · · _ o· :c~erryLar:tdye·_andBethMcCasland-' _ ·.< :- _ · -- -.. ;· · .,,, 

· : U.S. fish:anq Wildlife Service; f.>inetopFish Health Center.. . . :- ',,:_·. ~ · ~-- • : • 
:_~ ,· .. : - • : ~ _ ,. • · · . ::· \ _ -~_/):··B~~-~-J60! Pi~~t~p, Ar.i~o:na:859.3~ )~ .. >: _ , .. -. _ _ • 

·-·~ . -~ ~s· p~rt o(Fish: &:Wildlife·· S~'rvice's fi~h; heaitti initiative withi~· -~h~ San Jija~- Riyer' Rec~very -~:_::. ' -~_::: .•.•... - ' - . 
. lmplementaticinPrdgram~·anAsiantapewor·m,Bothriocepha/us achei/ognathi; surveywas beg-un :_-, · --. 

. : .. . fl{lay, 1994 by the Pinetop ~ish Health Center.- ·This was pr<?mpt~9 by the October, -1993 coltectio·n· · ,· -. . _: _ · 
:: ... of a G_tenophaiyngodon idella, white Amur, by Fish and Wildli(e personnel: 'During the initia) survey ·_- · ·- ' . _ 
· · -fr~rn Aneth to M~xiqan Hat,·UT_(45river-miles), f3hinichthys osculus;-_speckl~d·dace,Pimephales · ·:.: · ,._ · 
· · .. , prdmelas,'Jathead rninnowi and-C}q)ririella iutrensis,.red· shiner were: ac:;tively. sarnpled for· the: :_ ., .. ~. --~ .· •· : ·. .-., . 

' . tapeworm, bl.it- none .were foundiri the 4o fish,'sa'mple:' / <~ ' \ : ~: ' . ; _' ,:·.· ·. . .•.. <' ' • : . ,.. _·. -. • 

···•·· iA ITI~re• ext~nsi~e ~lJ~ey w~s con~Uct~d in Octob~{i 9!J4fr~rn S~i;,r~~~. NM (~iv~i~i!e-144)tir . .· · • ·. / .· ; .. 
· , . _Me~ican Hat, UT (River !'Jille-53.5)., Frorn this 90. mile survey,- .11.0 spec~led dace· and ,33 red s~iners - .-' .·· . 
. were examined with no evidence of the Asian,tapeworm: ,Near. Bluff, UT (River Mile-82) Cyprinus -- -.: .. 

_. ·:: ·: carpio,··common c_arp.were' added to the :su!Vey with the_ first carp (87 rimi) producing 18. Asian - . .. _ ;· .. -.- . _·--
• ,1 : • ~. tapeworms from the' stomach. A total of 19 earp. (80-26o mm total length) were assess_ed for the ' ' . ' .. 

- . tapeworm with 6 positive fish (80.:.210 mm total length) including'a 100 nim specimen just upstream'. .: .. 
~_. _. -· of Mexiean H~t., UT; the end of our fishery investigations;. Since the ·common earp wa-s found ~: i ~. . -_ · · , . ' . ·. 

··:; ·:. 
__ : ;',:': •·infe~t(3d~hile, other cypdnids fromttiesamerivermile_W:ere not, __ itsugge~ts that,the'carpwas the' 
· • .. ·_. ·i_nitlal ~~r_ier ofthetapeworm._'_ln.theVirgin-River; NV:-AZ-UT,Heckmann,.-Deacon, and Greger •. · -~ _ .. -• ·· -. ' .. -..• 

-.·:. (1~86) implicated the red shine~ as the original carrier ofthis il"!fec~ion:•· -._:_.~-) >'::· '·. ·<:' > - :• ·>-·-:.:' . 

. :~;~ ~i~~~~ndJNHdlife.pers~n~ei. fo~ndi~te6~~d -r~~ ~hin~-~~.-fathe~clminnb~~.::~nd ;sp~ckl~·~:d~cefro~--: ·_ -•-- ·. · -_. : · -· 
· -·:. -April, 1995;in San'Juan River samples (River Mile 82 to 128)'.-Additional:samples taken.-in May,-- ."~- .. - : .. : 
. -.. : (._ . .1995. and Qctober>1 ~96 have documented 'the. spread -~f- the t§lpeworrl1'. tn corn man carp' 'into_ ttle- •.. ' •· .• . ..• : -< 
· '-·.: · New Mexico portion of the river (River~ Mile ~157). No Asian tapeworms-were found during an · . · 

. 'exa'mination'of the white Arriur:(MSB#14~85,·collection date: October, 19.93, ·san Juan River, River -- ··-
' •. _'o ~Mile-104)from the colle'ctions ofth'e'University of. New Mexico, Museum of Southwesferr1Biolog}': -···-' 

• • " ..... i ,...-;,:-: ','· •·· ~:·.~ 
1
.,·. •. ' . .'· ~ . :-- •' ,-.·. '•··:·\.'.' ~:: ·' ~,·, .'·· t :.·~.··'·~,: ",7::./ • '):' \',-:'·,·,·~ ,'' '.,·.··, • •< ',··· ~: ••• ·' . ··,', ·:,:":':I '_'I .~J 

_ :HMitchel1._(1994) _s-~mmariz~cireports-·that:tt1e Asia~,t~IJ:ewor~.-hasb~en.found i~-\~6-speci.es_·ar;' .. _: , •:)·'. · · .-. __ .. 
. -· cyprini~s in· North America inc.Juc:fingthe above three species. We. have found infecti9ns of,this- ... -, . · :_ 

. _ · .. ··tapeworm in two additional species (Gifa·cypha,humpback chuband Gila elegans, bonytail'chub) in, . . .. , 
· '<theGoloradoRiverdrainageofArizona. :~- ::·::· · :·: ' ·• ' __ .. :-,.. · ,-:-- .·. ·< :· 

' •• - _,; __ ,_._, •. _ •. :~··,: ··• , •. ' •. ,~·· ",'-~:--.·· •• ·-. ' · .• • !-~ __ ..... ; .,, •. -~~- :··,.. ';~.:- '··~--. •' -:- .. ·, (" 

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

_ :.' >-~~-- - · ·-. -~>·- ·c:.LC:Acknowledgn1ents·_ -~- ~ :--.·· ._ \,_, __ ~--;:~:: ,. -... 
· ',: ··-· Members of the SanJuan River Recovery Implementation Program provided specimens in the field to the USFWS · · · , .. · .. · 

·· - -.: l;'if1etop_ Fish-Health. center pef?Onf1el: .They included individuals from. the_ u.s. Fish &:wildlife seniice (t·-iew Mexico'·:'_· 
·- .: Fisheries Resource Office and Grand Junction FRO), New Mexico Game _alld Fish Dept., University of New Mexico, and· . · 

·.·· ~ :Utah Division of Wildlife.Resources~:-Jim Brooks and Mil(eBuntjer (NMFRO) collected the first carp with 'an Asian ' "- .. ~- ~. , .. 

___ ~~pewormi~fe~tion> .. __ · ;~· .. ··· · ___ :._ .. , · ·_:- .. :·:··: .. ·; _. __ ._. ··· :·. _,<· 
I • • ., • " '· '•. •. _·_- ;.:· ' ,( ~ .· • ~ \.,. ~ 

• · • · • _ • _ .• ~ • ' _ ._ . _ • -_ : _ . c :References · : _ . , _ .:·_· _ : . _ _ _ ·: • 
:. : H,eckmann,-Richaf9. 1993. The Asian fish tapeworm, Bothriocephalus acheilognathi, is alive and thriving in Utah ponds ·: 
-. ·.: · · ,· and streams. FHS/AFSNewsletter: 21(4):11; . · _ · -_.· . _ - _ _ . · . - : ·. _ :·. - ~- ·. . - , , _:· . · 

· .. Heckmann; ~:A; J.E. D~a~on; and P .D. Greger. 1986: Parasites of tlie Y,.oundfin· minnow, Plagopterus argentissimus, . - . __ 
- · ; . . : . _· and other endemic fishesfromthe Virgin River; Utah;·Great Basin Naturalist; 46(4):662:.676. · : ~. · -·. ,. ' 

·- _ ..... Mitc~el!. A. 1994.· Bothriocephalosis., Parasitology Xll:1-7 !n Thoesen,·J.C. (ed.), Sugg.ested procedures for the . ·. ·, -. · · 
- . , · detection and identification of certain finfish and_ shellfish pathogens. 4th ed:·, Version 1, Fish Health Section, · · ' · -· .. -. 

: ·;- · . .-: American Fisheries Society.: -, · · .- .- · :· .. - -. . · · - . , · · · · ·· · -
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.· .·.~ )~tr~sp(!cjfic a~dinterspe,ciflc .coP.parlsonsofP~,·the. cause·of prolifer~tivf~dile§ ·.··· .· ··.·. c· 

· ).-·: > '~ . ;diseaseofsal~onid,fishes; using sillallsubuni! rib.osomalDNA> - . -. . .. ~·: 
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1
• · ... _ :. tD~;~~me~t of fisheries and Ocea.fls__, Pacific:Biological Sta!ion,· 3190 Ha~ond Bay Road, Nanaitito,'B.C., · '· · 

. V9R 5K6, Canada._ .. ·~- . · · · .. · . . . . . -. · . ·. :. . .> , . · · .··. '~. · ... · -: '· : . ·. · > .. ·> ... 

· · ·2w.~st YancoJver Laboratory, Departm_ent of Fisheries arid Oceans, 4160 Marine Drive, West Vancouver;· ~ · · > .. : · · 

.. RC:; V7V.1N6, C~ada. ·~.. . .. · . ' .. · · , . . . . . . · . · ·.. ·. · · .. ~-· ·: :· . :· . _· · .. 
-.: . . . - . . . - . ..:.· ,. - ~._·- .... . -. . . -- ·- " ·: . . . . ~ "·.- - . .; _--::_-,: ··, 

- .:. ~ , ,;, . ·' .. ·.. . . . . ; .· .. "', ~ ' ; ~ ·' :; < - ' ~ . ~ ,. . 
•• -~.- _c• "~--. ' J -.,'' • '., ; ( __., :• l->- • 

- ' -·- ·.' 'rhefollo}~i~g repres~nts the abstract jor an article for. th~Journal of Aquatic A~imal Healtk.' ' . . ·.' .. 
' ' - " ) - ~ , f • ~ ' .. • • ~ c. )' - ' - ~ ~ -~ ·~ ~ ·~ ~ ._ ' 

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

' .· .. ·~ · · -~T~e tJ<>~omy.~f t~~ ;kx~.~~~s~~rean,the·c~~seofpr~l~fe;ativ~ ~~ne;dise~~~-(PKri),of~al~onids, b~s •. ·· 

_' '' ' :: l~ng:~-~e~_·an eni~~a _bec~us~~iuy_imiriat~re ;~p~res · ar~ 'cci~si;tently, aiso.ciatici with 'tl1~-irif~~tioh: ··~icc· sho~s ... 
·, .• ' . -~s~~~ ~tritie~'with~th~ g~n~r~ Spkerpjpo~a-~4 P~rytcapJJI~: ~p~cies.-. I~ th~ earJ}i i 99o:s 6~~ of. us (M.K.) .··.· > ' . '_: ... 

" ' ~~ ~ ·---;·; ;_--_ . _ . ~ ~~-~· ;_' < . . . ,_- , _· . ·.- ~ ·:· 
1 

.• >. --. . ,- ··< ._ ~. __ ! : ' :· ·-~-~ _' 1 . ~ •• ~-
1
-: ~. ~ ~ 1 • ;. -•• _. ·' \~ '- ~. ~ :. _ •· -~ • •• :: >-:_.· .. .. _: .r. · . , , _,' , ·. • , • .' - • .:: ~-~ _,: _ .. ·.- ~~ ,- - • .- .'_ ~- _·: ; ~ .. ~ :. 

1
: ·. ·.·;~ : ' ~ ' .•. 1 • _ · 

. . .. , • ·proposed that :Pia. may. be the extr~sporogoruc form qf Sphaer:ospora_ oncl?rlzynchl, w.hi~h has }Jeen · . ••· . , · 

'·· - • · . • -~~s~iv~d in s~rii~onids.wher~ .Pi<Qis ~rizo~tic:-,R~be~tl;~ t~~ seq~~n~e.·~~_the· sm~l1 -s~h~riit ~ ~bri~o~~ .DNA, · ·. · ·. . · .· 
:' ·_:·· · }.(ssu ;D~A)~r'PKX-~as d~~b~i~ed·i~-G~nbarik._(#ln~623)byn:·;satilriierand·~~~wmkers\Ve·d~~ign~d·:,: .• :: .. 
;·.~.< ,--:-::<•::-•-.~~-T~··c·:: __ -,:-._::,·~.,i:.~•~(;':. _..- · .. ;··.-.<~,:·:-·;~--~~~·--;·,~~- ~' '.-.-:·_·-': .. ·;-.,.~·,"'.:_'·:.--·;.·'".::,··_,:.·_: ~ :"-·'_.~. ··~~-,·-··,--·:' ·.,·· -~-·-··-~.·.:-·_\· -~-·-,>.·:·~-~~ ::_,, ._.-· ... -.'<~· 

!' ·· ·- Pia-specific· primers by al!gning t~s sequen~e with t~at o{ coho s'!lmon; with those ,of other myxospore!lns~· -
~.- _.._·; .•,·,~- ":· r, ~-c;-~~_l', ~-.. - -:., ,.,· ·~ \". _ _ 1 • 1', ;:• •·• ", . L " •• '' .'~'.·_· .. ,· "; •• ..._. ·,, • '< •' ~ .·· '·~ ".._ ~-•, _"' - •• ' • .- i.-. • . -'\ -•. " ,_" _ .. - •' 

. · . : · that~e have sequenC.ed: (e,g., Hermeguya·salminic:ola, Kucipqjhyrsites) ,:·~md with oth~r myX-osporean· rDN:A, 

.. ' ~Ue~C!'~ fr~ti, Genbank. Ds;g theoo~riJn~s; PIQCrriNAWa£amplliied and ooq~~~dfr~intltO kidneys •·· .. · ·• . ... . . . 

· · ~, -~ :; : ofmie~ted<salmonids.-fr{)m.~ri~i~h·Coi~fitbia;'Washl~gto~:~~iimnia~:N~wfoundikd. imd f:ngland. ·we~f~urid. · ·· ··· · 

; . ·_: .. ·: n~ ~ifferen~~s bet\Vee~t~ese-isolatesa~d t~~ orlginat·s~qu~nce.{iJ/~0:6~3).· This .. co~pan~~~-was li~~ed.io . .· 

:. >·· ;>r 211 bp a~ -t~'e 3 ;,· e~d ~~fthe SSl.L -N ~~eithel€!s~, tbes~Te~ults iAdic(lt~ th~t PKX fr{)~ diffe·~~n~regiQ~S 6f the ' '~: 
\' .• • -' .. ::.-,-.',,.,-·<·~,~-',._-::,.'·, .~·.·.,:··-: • ·,- ·.:·'~,-', ~~--'--:,r~;,._.·-"'. :.· :_,·_,;"".'·_-~: '··,::_:<·• ;~:·,·._, ~~---, ·: ,.·':,~ ,'•, .--~_,. ~:~.:--:-".': ... ~~·:~_.··,:.··~.', .,_'·., -'· . .:. ·-·~·.; ,--~' • '";'."· J· • .-··, ... , • ; 

., , >woil4 ~re.c;Iosely related(Le,.~ they are probably the sanie,species). We de~igned two aqditionah;ets qfPia- . . : 
," > ~.·-~·-- ,·~-·· •• '.' •• '';,. .. :.:-• ,:· ••••• -.~.' • .0. ..... :.-.·-.·-,:~·,::'·•'/, ;•.- .: '.··,' •":.- c' .... -<_,,·'.',-,·.',•.~·.'·'~·--····" ~"·_,:., ·,-~_.',''",'o', .:;,··~ ;·-:·,:, '•, ·.·'"'.'::.?~-

~ : < · sp~ciflc pq~ersusing S~U rDNi\.~equence c<)~p~riso~_s .as'abO.ve.:.,:{hese primers ·ga~e a·stronj{posit~v~: .~ · · .. · · 

. ,- , i~~~~ion,Wi~li all.lcidney~_.ii1f~cted.\Vit,hPidthatw~reJest~4,'i~ci~dirig.kidneys ~111·{)cl~the ~~tra~ -~ . , . . 
~·,r•,~\ .... : .'),,";~--·~~.·:·:.< ·~•>.·,·: .,·:~ ,·< ··~'.-;<"·~-·-.>-.~ .':'~,;._ \ ~:,·~.: .. ·---·.~·---~--~-')'~>.~': .. ~;~'•- :·.·-~,·~-:.-• "•.' < ,:·~···~-'<·,? .. ,.-'-- .. ·~.~·~,:-_.~·-~~--· 

,0: ·. · :tuinial sporogonic foJ:ms_ofPI(X:_ These saine primers did n{>tamplifyr:D:NA frolll sever& salmon .... 

~-- .. · : ·-··•·. :.·.~cirie;s .infect~~.witlt.ei~~er}pha~ro;or~ ~n~orh~~chi,·.s~ -~~i~e, ot: Parvtcdp:ml~ ip .. :sequ~n~e c_ompari;ori·-~· :., .·. . . 

.. : .. ~ _. ~i·s~u rDN~ ~fPKX -~;hput~tiv~·.$. ~nco;h;h~hi ~nNl se~~en~~ s~~\V~d ~nl),: 67%~olllot~~ over-·1:81. . ~- . 
' ~ . . ~ . / / ~ " . . . - .. \ .. ' 

, · ~ bp, ~~ch ftu:ther s~gg~st~ t~at PKX;·i~ n~~ S: pncorhynchi: . · .. ~ ' : · · ;_·. . ·: ':, . -~ . : . · > ' . - / : '·. 
. -'".- . "· - ' ·, -·; < '.:.. ., . . ' ' .;:: ) . ~ ~. . . ~ 
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_ •• •• • • • .y -· • << ·_"' · ~., · : -~ · · · · .. Bodega :Bay;-cA.: : ·:-:··. ~<::'< ~- ~> .··. . · ·-:-. ·· · · · · .. ·.· ._ :< 

j · · • · · H~S;~: :-0~~~~s~t-~fCa~ifo~a,,~odega~i~n-~Lab~;at'o~ .. ·~ :-~ ;:~~- ~~->:.· ·· :·: _:_·_, ·_ :::.~~·. : :·.::: __ ·< ..... : 

·- . , : :··: '· ·.-ealifoinia.DepartrrienfofFtshandGanie ;··-·.· ::;,_:.: :~~-·-r; •· . . -·- · .. 
·,.;_.,~·, ·.'':·. _.,·,-· .. , ' __ ,· . : ·_··,.··. ·. __ .· .. ,_ -"~-< ~-~---·>··-~· ·._ ·~ .... f·~·.,·... ::~·.'_.· L----~-.~; .... : 

' ; . - . ·- , __ ., __ . 

·:. ._ .• LdCATION:· - -. - ;, >:-~ >·5·:<.· .. -~ .-.. . ·;_.-::~~ -: . :··<' :: 
· ::':. ' . _. .The workshop will be held at th.e Unive;~ity of Califofnia, Bodega Marine baborato.ry; a research. ' ~ _, 

· .-.:: . . -,· fadlitilocate"d on·a 362-acre biological reserve In ~odega Bay, approXiimitdy.'65.miles froin the·: .. . o.· 

._ · ... _. .. , ;-_. San Francisco Interriatiqnal Airport.· Fron.l~the ~irfiort, take IOl North, acrossthe Golden Gate_ .. _. > ... , f , 

~; :. ( -~·- .. :··;~ ·Bridge fo·Petruum~. :-:Takethe Washirigtbri!CentralPetalumaExit,-and ~~ntiriiu;on.Washirigtoh c- :: ·.:,.· /_ :. :~ ' , . 
·.. -: :.·/Avenue headirig'\¥est._This road beco~es':HigJrway·l atValiey'Ford~:and continues to the town···: :~. · .. <- >= , , 

·, '~·- ' . ofBorlega Bay. In Bodega Bay you Wiil dri~e past 'the Tides Restaurant md thfough-~ shar-P~-;' - . ; : ... :- :. :· / 
· · - ~- . hairpin tum._· After the hairpin turn'you .will come to a~ intersection with Eastshore Road:-you· wilf. ; :, 

. :' . 'see a sign for Bodega Head;- Marinas,' and Westside'J>ark. Turh left ·onto East~hore Road, then :; . " ., ' >: -·::' 
- .. · : right at Bay Flat Road~ and drive' around Bodega Harbo'r past Spud Point Manna and Westside·.-' ... ~-- ·-· . 

, .. -. . : . , . · . .-Park:: BML Housing is approximately i /4 mile oeyond Westside Park~~ on the nibi: The main.· .. . · .. ·, .. · ·· · · 
·- · ·. gate to:·the laborat'ory is about. 114 ffiile_further ·along B'~y Flat Road: · · ':· · :, · '. · ·. · · · ' :· ~- :·: · '! 

~· , ·~:.:-·_-· '-~ .•. ~ ~~ ' ,. ·( -,.: ~;-:-,' .- .. ·- . ' •• -:..- / . ' "'>-~·)'· . -.- ·.-<". ~ t 

.. .. · '· ·::'REGistl{j\1'1~~\::-,_ ., ._ !'. ·.:._·,~:~·.:· :: _., • __ ::' _-~::-:·-·~·-;:_~·:_,·.:~~:<--~ .-··;:·.:,_. --~- ··:~ ·:::_-:: -.. __ · 
. . -- ':fhe Contiriuirig Educa.tion Session o~ DISEASES OFMARINEJNYERJ'EBRATES will be·, . 

·::;· J ::,.:conducted.onWednesday;·Juiie 18 by .. 'carolyn Fnedman'ofthe CaliforniaDepartmentofFish·and: ·. __ ._ .. , _ .. 
· ~ _: , . ·. Galne.-Registration'is $15.od\vhichincludesaltaif.:dayiaboratoryse·ssion,\vithmicroscopes .~--~.·:·· ··< ···>_ · · ·.1 
. ~ .. · · _.· ... available fo(examination of. slides.: Enrollment is limited to.40 participants .. Tpe· ·: · ·, · . ·_. - . . . · .. · ~ J 

_·,_· :~ ~ _· ·L~>. :' __ ·}ectilrell~b .. o.rat·o·ry _____ .: se.ssio.n_V,rill cov~rno_·TI_· ar_~a:~n., ~ ~-~nv __ e~~b-~ate._gross·anatom~:ari·d·· •. m.:sto_ .. _logy_· _·_.·_"a:pd. :~;~: •_- :·: ~~~--_· __ : :_ :_-:~_i 
. ~- .. · · , .· .. selected mfecttous dtseases of aquaculturally Important spectes; :-<' : ·: · -. . · .. · : . : 0:-"i~ ~: ·•·· .:· ,., · .-: :: •· ~ 

·•·••··• · , · The ~eSi~rn ~;;;; Disease ~o~~~oj,Technic~f:seisi~rl.~il ~~ ConduCted n,;,rsd.~, June 19 •. . ·. . • · '1 
._ .. . ··::··· ·~and.Friday,J~Iie _2p: ··R.egisttation is'$50.00,\vhich includes t~olimches:andall coffee breaks . .. . · -~~ 1 

. ; __ ·:·_ - . . ,:(dl!nng-the wo~~s_h<?I>~. as ~ell.as·a s~daLg~therlng on~We~nesdayeveOing:>_.A,sep~rat~-~icket.?a~·(· .. _ . , ' ·:· .:-~. : 
· · >, . ~epurcha~ed fordi~~er on '!hurs~ay evening al $15.00' _per pe_~sorv )"oil must regist~r iti'advance -. · .. · .. - _:.. ·, 

_. . . _ by s~nding ·a check oi money order along with'-the enclosed registratio'~ 'form by April 30, 1997 . . - , . ·_ · : 
·-. ·.:_ .. ~··. -··~ .,.-, -~- '• ... ,_·-~·' /". ' . . ·-. ~-· :·--·.- _. ·,- .~· . .· . : ., .. --··· ,~' .- . -: '' ·' .· ,.. ~ 

·. "- - .-: ~. , . · to: Kristen Arkl:tsh; UG Bodega Marine' Labonitory', -P .,0. Box 24 7, Bodega Bay; CA:·94923: · \ . . . . . . ·. . 
._ ... ; '!: ' . Piease make checks payable to Bodega Manne Laoo~atocy. Receipts" will be available. ~tthe .; . " :- .! 

• :;,:: . ,<·workshop: · · · · . . · :.2 ·· ~- -· ' ·. · · ·- ... ·- ., ' · · ·. . . · .. · · · ·· ., . -_ '; 

- ~ ·· · •..• ·. , ;oufini1he ~6;k~htip/to~r~·~f the.Bo.deg~-M~A~~t~b~rato.-i; ill~lo~ing•t~~ Wi~ie~:Ruri:~hl~o-~k .--,.::·} ~- ·;_- -. - . ; 
.-~ :. Captive-BroodstockPro]ect rearing facilities~--Will be provided-by· staffmeinbers.~. . · ·· · ,_· .. ': : 

!r: ~ ',• ~ ~ -.. - ~ ~ ,~ ..._,..., 't••'- ,,J,' .- ·z:-- .• -
•• _", ··'"· --~ .··,. '.: '' ,_;_ -~~~·:-.,--~-~- --~- _<:-

·,·.·: --~-' ·yLoi}.dJN~: .. · · ,. .. :;.· .. --<-,-." :" _ >,:_ ~~·':>::._ -<';, -~ .. ~:· ~. _·· ..... ;::·:- .. _ .. ___ 
C· · .. :: • •• ' '.,;~Bodega Bay is a popiilar·su¢nter destination/ and lodging can be diffictilHO'find, so be sure tO. : '_; ~· .. ~ ·.' ~:-. , ' 
_ i •· .~ · · -:~_, · niake 'yourrese..Valions_ aieatly as. possib!eJ· A ·block-of room~: llas_ b_eefi rescirve.d at two ~otek ·-: ·,_ ·; '( . • -· .. ·. 

, .·.:
1 <· ~ _-' .. ·~: Att~e BodegaCoasuru1;35_rooms'are avrulabl((at a'nite 6($8~(00 Strigleor $95,00-double: < .··,:·:·. . ', ' 

',. ,· ... ; -·.:occupancy~ but yoit mustplace~yourreservatlonb}/Mayi ·contact_theBoaega co·ast inn: · ~> ·._,-, .. ,._ .. 
·~,~-'>-·.·:;:' :.·'. ,'o .• • ,-:_ ~_..> ~·,-~<>: •';:. >,('":.,' ',,_·._-,.·~,,· C •; .·.: ·, ::~·., .£'-•• ·,. -:·.~~·,· ..... __ \~' ·: :-·~·· • :,~' ·, •._'., ·~··'._.'- • ,·-,~ '--..r-;_- _ ........ ·-:.:'·(_' 'r ,· ~-.~ 
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· ·._.·~.-. ·· -~.::~irectly-~t;(7o7) 8;s·~iil;)Attheinnat·t~e:T~des;·3~;roo~~~hav~·~een·:h:ldat;_i~aie ot$tiq.·p·e; ~-_··; .. ·· 
. ·: _\_:_·.· ···· nigh(Co.nt~~ttheim1attheTid~~at(!07)~is~2!~1to;_makeyollrreseryatfm~s:.by.May.17.·>.·. · ,~-

" ,. :TQ'.otfsei_costs .for student ait¢ndees (oranyone Wit~~liniitedtravel [urids); sevenit:dqfmit~ry~ . . . . . ·:· ... ·. 
style rooms· \'{in also b'e pro~ded at BMl;Housing. ·Single occupancy rates· range from $I4.00--: -.:. _ ·· ·.: .. 

· ' . $16.00, and dou~leoccupancy nites. from $16.00-$20.00.- Please' contact Missy Ragtand at.BML ~ ·_ · . - ·. · 
._-' :~to confirni_at (707) 875-20,02. .. . . -· ·.··' : . . ' : ~ ·.·. . . '.' ". . ·.-. '- '-. '. ':·. '. .· . ·. 
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·. ~- · ·You ~ay fly'i!lt~ the San F~~ci~co In~eniational Airpoit: oiliand-Airpori,-·qr-~he ·santa Rosa·.·- · . . . ,· .: .· l ._ .• ·.,_ 

. ' ' ... '' .·. ': ~ ,1\Jrpo~.:<N:o public:transport~!ionservices areava}labJeJg ~O.~ega:~ay,_s5i!t isb~stJo rent 'a car-. ' 
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.. 
'" .. 

' ,. 
; ~ ) 

.. ·' .. :. 

·.'._ ,. 

. ''~'- . ·~ :' 

:· ,·_· 

. .;: . 

, ~- . . - . . . . . ' - . . 

·:. ~ ·!ind ~ui !fiOFe~~.B,m~a Ba}'~. 
· .. ht!Ji_;(lw_w!V .. bodegabay.com · · :. 

' '/ •. ' . ~ -''"":."-

. - " : 

',·' , ., ; ': .,~ . 
~·· ~. '·-· ; 

. --
" 

. ,.. .. ·:: 

._ .i 

·-, .. 
. . 

. _ .. ·. '·· 

.·. 
'. 

'• . . ' . "\ ..:· ',• .. 

·.··. 
·~, .. ,·. 

". ~· .. ' 

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

- j ' ~:··-·.- ;c ·- •• - • ' • 

•,f,---
. ' ~· .. ~ . 

: '~-~ 

·.' .. :. 
. ·· ... ·. -

~ ,·, -
."'r; • ".' 

. . . . 

- 'c ~ 

'- .• .c· 

.. ·.· 
.:··_· .... 

.· ... · .. ,_·. 
·, . 

. ' -~ . 



' <" ~- ~ 

V~lum~ 2~(2~ >~.-~.'~ .~.:- _ . \::. > · · -. 

.... :;, 
,. 

·:··: 
:~ ·. ' 

' , ... - ..... _' ·, :-· .. -/~ 
:.r '· ... , 

. )-' .· 
. _,_} 

- . ' ' .... ~· ~; 
• - " ~ !.-; •. 

.·. . 
.-.,-,' . \ .,, --·, .... 

. . '' ' '~ ~ ~ } 

~ <·· . - >_: .. _.. · ·. ·: ?; ;_~HS/~SNewsl~tier. · . ~:. : .. · 1 

- ' • ~ • _..'- • . I ~ : ~ -1 

---- {··· 
' • ~,: .- 1 

.. '-~ ':: 
'. ' 
·' 

<' ·- • . -~ '" ·: 

/. ~ ' . . . . -.. · 
'· ., ' '.· 

-~- ~ ._;_-
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·· ,. '·. :·;·;he~\99~:: ;i:etih~ ::~~111 : be:'ti~rd:-at tlf~-:~w.~~-t~~~~~- ~~~~~~·i:_:~C>~e;·: · ~~.·:' '·;·~-

'Juriea\f,·.Alaska. septelnber':4~6:.·· Tlie.meetirig wilL hegih, at· a·:·oo~ . .AM On-~ . 
.. Thurs_da~{.the 4 t:,h'Ancf cC>ntinue'/tli~ough about _5·: o o ;.PM}_on · satur<Jay: the'· .. · ·: __ ,, · ·_: 

.. "6th-.-:··A ".block·' of' iOO robins :has beerir·reserved . at· .-rates of:~ 89$ >: :· .. · •.· 
·. ::(Barim.6f) ancf·~9.8$ :{!-lesbriarkL :·tor<sirigi~s6£. d(;ubles·:··per:\ri{ght~.<--::- -~- .:_ .· 

Rooms.will Bii held~i.mder-'!i£ish Health sectloncMe.et.lng"·-at" thrs·.rate:··. > <: .<~·: 
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