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’Graduate Assnstantslup Opportumty :
Department of Fish and Wildlife Resources -
; Umv rs1ty of Idaho, Moscow, Idaho 83844—1 136:

: Fundmg has been made avallable by the Westem Regxonal Aquaculture Center for a MS thesm research
pro_lect on the interaction between coldwater dxsease and infectious hematopmetlc necrosis in cultured =
rainbow trout 'I'he project will. mvolve laboratory studles of i 1mmune System f f\mctlon and dzsease 3

“resistance in, rambow trout,” Apphcants should, have completed aBS. degree in mlcroblology, blology or

: ﬁshenes science or have completed a vetennary degree’ program. ‘Experience with viral cell culture and -
bactenology is desnrable but not essential. For information; contact one of the prmcxpal mvestlgator5' s
Dr. Jxm Congleton Idaho Cooperatlve Flsh & Wﬂdhfe Reswch Umt 208—885-7521 (phone) 208-885

-7608
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Hopkms Umversﬁy School of Medlcme Ross Research Bulldmg 4th Floor 720 Rptlapd ‘Avenue; Baltimore,

(phone) 517-432' i '699 (fax); |ale98@perm3 fw.msu. edu “




Vf‘;-"?:GRADUATE RESEARCH ASSISTANTSHIPS ‘:
‘ “. .- WHIRLING DISEASE INVESTIGATIONS. ..
ONTANA STATE UN] VERSITY BOZEMAN :

' -"Four(4) graduate research assnstantshlps are avallable |mmed|ately at Montana State University: for studles
- .concerning. 'salmonid whlrllng disease. Appllcatrons for both MS and PhD degree programs are bemg

S accepted Minimum Quallflcatlons GPA>3.0, verbal + quantltatlve GRE >1100; BS:in: flsherles or related
",ffleld for MS assrstantshlps MS |n flsherles or. related fleld for PhD a33|stantsh|ps i AN

1 Relatlon of L|fe Hrstory Type to Whlrlrng Dlsease Susceptlblllty in Mlssoun Rlver Rambow Trout ThlS
: ',pro;ect W|Il examine life history, types of rainbow trout in the ‘blue ribbon section of the Mlssoun Rlver near
: Helena, Montana where recent samplmg has conflrmed the presence of whrrlmg dlsease Dlstrlbutlon ;
. studies of the ollgochaete (Tublfex tubifex), ‘the: other known ‘host of the whirling ¢ drsease causmg paraslte i
’ j(Myxobolus cerebralls) indicate that tubifex are rare in ‘some’ spawnlng trlbutanes Thus;life_history types that .
. 'spawn and rear in-these tnbutarles forat Ieast the flrst summer prior to mlgratlon to the mamstem _may be_at ;
.~ reduced risk to the dlsease Objectlves of the ‘'study are: determme tlmlng ‘and location of spawnlng usmg
"jspawmng weirs'and redd surveys; ‘determine contribution of various fry life hlstory types to averal adult -
. ““recruitment in the mainstem; test methods for: determmlng life_history type. using scales and otoliths; "’ b
; ;determlne fry productlon changes as.whirling disease spreads through the system; and: rdentlfy possmle .
‘-~ .-rainbow:trout life history types that could be’ used to bypass effects of whirling disease in"other river -
... systems. An. overall goal of the study is to test the utility of various techniques (batch marklng of: outmlgrant :
. fry,-scale:and otolith bandlng patterns,’ otolith mlcrochemlstry) for: determlmng life history type in wild v
-7 salmonlds PhD student preferred Expenence in-ageing scales and otollths fish trapplng, and strong

';:’,:please) e

R 2 The Role. of Tub|f|C|d Worms in: Salmomd Whlrlmg Dlsease Whlrlmg dlsease ls a parasutlc dlsorder that
"+ _can be fatal’ to salmomd flshes ‘The paraslte that causes the disease,’ Myxobolus cerebralls (Myxozoa
'_Myxosporea) has been |mpl|cated in severe declines of wild:rainbow. trout( Oncorhynchus myklss)
};‘«_populatlons in'"Montana and- Colorado: The life cycle of M. .cerebralis alternates between a salmomd fISh and
“.an aquatic worm, “Tubifex tublfex (Ollgochaeta Tubrﬂcudae) is known to be one host.. Whether other worms :

“~can be hosts is unclear It.is the purpose of this study. to. mvestlgate using controlled laboratory
Sl /expenments “the. effect of environmental condltlons on the ‘ecology of infection of ' T. tubifex and- other
.. species of tublflclds by M cerebralls Specrflcally, worm mfectron levels, release’ of partlcles that cause :
. -infection’in fish;’ -and life cycles of mfected and uninfected worms under two different temperature reglmes,_ i
- will-be compared among worm species and variants of T.tubifex. ThIS work will. begm to elucidate the role of
_"“tubificids in‘ ‘whirling dlsease and aid in our. understandmg of why wh|rI|ng disease. seems tobea problem |n
=" .“some areas and not in others. MsS student- preferred Experlence in‘invertebrate and worm: culture and
~».)|dent|f|cat|on and Iaboratory hlstologlcal technlques of other. squrshy, lcky things-desirable.To apply., send
"= letter of interest,. resume transcnpts GRE scores, and names of three references to: Blllle Kerans. Frsh and g
- Wildlife Program Department of Blology, Montana State University," Bozeman MT, : '
< 59717 Emall ublbk@msu oscs montana edu (no telephone calls please) -

i _,3.‘ Restoratlon/of Wlld Ralnbow and Cutthroat Trout to the Upper Madlson Rlver |n the Face of Whlrlmg
o Dlsease This. projectis part of a multlpronged effort to restore. wild trout to their, former abundances in the:
“ v upper Madlson River. Wild rambow trout have declined 90% due to the effects of whlrllng drsease over the
- r.. past 5years in this sectlon ‘of oné of the most. productlve and popular wild trout fisheries in the U.S. One
ST _pos5|b|l|ty for. malntalnlng wild trout populatlons is'via mamtenance/mtroductron of life history types’ wrth
2w 'specific behavroral characteristics that reduce exposure. to wh|rl|ng disease infection during the highly
: }vulnerable young fry stage Phase One of this. restoration effort will. be to ldentlfy tributaries that have- low
. incidences of whirling disease mfectlon ‘and that have suitable spawnmg -and reanng habltat for possrble
-:‘ireestabllshment of wild rainbow’ or cutthroat trout This prOJect will mvolve habitat surveylng of potential -
t,::spawmng and rearlng trlbutanes and radlotracklng to. determine current spawmng locations and life hlstorles <
..of survrvmg ralnbow ‘and cutthroat trout inthe upper. Madlson Rlver MS student preferred Expenence in
;;;habltat surveymg andlor radlotelemetry desrrable To apply, send letter of mterest , resume, transcrlpts GRE.V
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4;Effects of Age Dose and Enwronmental Stress on: Development of Whlrlmg Disease in Ralnbow Trout The

development and. severlty of’ pathology of whrrlmg dlsease in salmomds is known to'be dependent generally :

on the age of fish when exposed to the mfectlve trlactlnomyxon stage of Myxobolus cerebralis and on the

- density- oftnactrnomyxons to which the fish’ are exposed Nevertheless no systematic determlnatlon of the }

. effects of these factors, and their mteractnon ‘has been conducted. Accordlngly. frshery managers remain’ _

. unslre of the ages ‘at which' young trout may ‘become’ resistant to development. of whirling disease, espemally :

) w_hen exposed to different parasnte doses; This uncertalnty precludes effectlve management of wild’ trout

~ fisheries, mcludlng managing for life “history. types that spawn and rear in M.cerebralis free habltats but that

later. migrate to infected waters. To remedy these information defrmencnes comparative. testing of disease -

- ksusceptlblllty of: drfferent ages of rainbow. troutOncorhynchus myklsséexposed to different parasite: doses wrll

- be'conducted in‘a repllcated factorial’ experrment under standardized laboratory condltlons (in. MSU snew

",Wlld “Trout Research. ‘Laboratory). Complementary assessments of the effects of ‘stréss on the development of '

. whirling disease and infection.on stamlna will also. be performed Other aspects of susceptlblllty (e.g. specles
susceptlblllty ) wnll be examlned in subsequent segments of the: pro;ect gaining a better understandmg of thls

: parasite and the dlsease it manifests, management activities-can be designed to ‘enhance vuablllty and-

oy productlwty of wnld trout: populatlons in M.cerebralis posrtlve river systems This'is a: Iaboratory study and erI

“’be; conducted in collaboratlon ‘with Elizabeth MacConnell, Fish: Pathologlst Bozeman Fish’ Technology Center

U.S.‘Fish & Wildlife Service. PhD student. preferred. Experience in fish diseases and laboratory mamtenance

of expenmental aquatlc orgamsms desirable. To apply, send letter of interest; resume; “transcripts, GRE

scores, and 'names of three references to: AZale Montana Cooperatlve Flshery Research Unit, Department

Blology, Montana State’ Umversuty, Bozeman ‘MT: 59717 ‘Email: ublaz@msu oscs montana edu (no telephone

,,_:calls please) For mformatlon on the MSU Blology Department and graduate program vrsnt our websnte at o
WWW., montana edulwwwbl _ e ; S e

MORE POSIT IONS AVAILABLE

Postdoctoral Position: Two. = ear postdoctral posmon avallable August 25,1997 to develop moleclular
methods for the rehable and sensmve detectlon and 1dent1ﬁcat10n of mycobactenal pathogens (e 8.°
Mycobactermm marinum and M. fortwtum etc ) in. ﬁsh and water samples from intensive aquaculture systems

h Indxvxdual applymg should have documented experlence in mlcroblology and molecular blologlcal techmques
“(e.g.yDNA' sequencmg, PCR, DNA probes DNA ﬁngerprmtmg) Salary of $24, 000 per year plus frmge beneﬁts
- with second year of employment dependent upon successful completxon of first year “Please send cover. letter, 5
.,__tresume, ‘and names of three references to either Stephen A Smlth, DVM PhD V1rgm1a-Maryland Reglonal ,
College of Vetennary Medlcme VIrglma Tech, Blacksburg, VA 24061 0442 E- mail: stssnnth7@vt eduor
Joseph 0. Falkmham, III PhD Fralm Blotechnology Center Vlrgmla Tech, Blacksburg, VA 24061 20345; Email: :
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“‘While: |r|dowruses have been ldentnﬁed from several specles of f sh the most notable V|ral dlsease
S {c'aused by.an mdowrus is eplzootrc hematoporetrc necr03|s virus dlsease in redf in perch Perca
.. fluviatilis (Langdon & Humphrey, 1987). Our report descrlbes hlstopathologrcal changes |n tllapla '
,'~';,,T|Iap|a mlotlca mfected wrth an |r|do-l|ke V|rus e

C;Trlapla fi ngerlmgs experlencmg hlgh mortallty were submrtted to Rangen s dragnostlc laboratory for’ B
“routine’ dlsease examlnatlon Fish had. recently been |mported as fry into Idaho from- Florida. - £
- Affected fish were 3. 5 to5.0cm in Iength were dark in color letharglc bloated -and some’ gulped at..j'
“the water surface for air.- G|l|s were pale as were lnternal organs Kldneys were sometlmes swollen;‘
;?Severe abdommal ascntes was present i in most fi sh Mrld corneal ‘opacity was apparent in some
‘ 'Mortality 1 rate was approxrmately 50%in group of fish we sampled However, affectd fi sh m some
- adjacent t tanks only suffered a 10 20% mortallty In addition to routine bactenologlcal
-'parasrtologlcal and vrrologlcal examlnatlons“ Sfi f sh.were also preserved for hlstopathologlcal
o ;examlnat|on s |

#tkvf-

;'.Cultures of k|dney on tryptlcase soy agar produced moderate-bactenal growth from only oneof fou
“fish.” No other pathogens were seen in srgmf cant numbers in Glemsa-stamed sections. suggestlng .
e ,that the bactena cultured were probably opportumstxc secondary pathogens Attempts toculture . -7
" virus on cell culture were' unsuccessful ‘Although rounding of a few epithelium papulosum cyprlnr i

‘—_,»i?’_(EPC) cells occurred mltlally, no cytopathlc effect occurred after transfernng to new cells wAE

_lHrstopathologlcaI examlnatlon of longltudlnal sectlonsof f sh revealed pathologrcal changes
‘;«'conS|st|ng pnmarlly of necrosis and. mﬂammatlon in several organs mcludmg ChOl'OId of the. eye,_ ‘s
.",heart mtestme kldney, I|ver and spleen The most severe changes were present |n hematoporetlcu,
,, -:I:seldom mvolved Assocrated W|th the pathologrcal changes were large apparently mfected cells
S ‘fi,'contalmng fi nely granular cytoplasmrc material and degenerate or eccentrlcally placed nuclei. :

-, Some cells’ ‘had hypertrophred nuclei‘and appeared to be in earlier. stages of infection. lnfected cells_"
were ‘most numerous in the’ spleen and had often’ replaced both red and white pulp (fig. 1) In:~

'}.{k‘rdneys they were often seen occludmg glomerular caplllanes occasronally in assocratlon with
-cellular. necrosis (fig. 2) Infected cells were common in hearts' of infected fi sh as was myocardlal :
, necr03|s and necrotlc cellular debrls (f ig.3)." Extreme congestlon with necrotic debrls presumably
: blood and hematopmetrc cells was apparent in theﬂ atnumf*f* P i

o ,;‘Fatty change was apparent |n I|vers of most t' sh Penvascular cuffing was also common Necrotlc
' ‘changes whlle apparent were generally mild _and focal lnfected cells were uncommon
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e Because infected cells were SO° numerous in. the spleen spleens from ﬁve f sh'showrng clrmcal
. signs ; and sacnﬁced ata later date were dissected and minced |nto fine. pieces, fixed'in . s :
- Karnovsky s fluid and prepared for uItrastructural examlnatlon by transmlsswn electron mrcroscopy.‘;

““Infected cells contalned numerous polyhedral viral partrcles (fig:4}, 150-175:nmin dlameter

suggestlve of an iridovirus (Ron: Hedrick, personal commumcatlon) The drsease was also

- conf rmed hlstopathologlcally from these same f sh : o

: Fortunately, t' sh were belng held in small tanks in a burldlng at- the lower end of the hatchery To.

‘prevent potentlal spread of the dlsease to other fish, they were all destroyed and tanks dlsmfected
~ with chlonne shortly after the virus was’ |dent|f ed Since. dlsmfectrng disease outbreaks have not
occurred in any fish held-in. the tanks used to.rear frylﬁngerlmgs THe dlsease has never. been
g ,found |n older tllapla orglnatlng from broodstock held on the hatchery and reared in’ raceways

: A dlsease outbreak in tllapra S|mrlar to th|s one has been ldentlf ed |n tllapla fry |mported |nto
““Ontario, Canada from Florida (Dr: Hugh Ferguson personal communlcatlon) “A paper descnblng
his ﬁndlngs has been submrtted for publication in. J. Fish. Dlseases To our knowledge these are’

the f rst reported outbreaks of a vrrus dlsease m}cultured t|lap|a L S

; Flgure 1. Numerous hypertrophrc mfected cells';fi,
~in spleen have replaced normal tissue.: Necrotic. -
_;L;debrrs is seen adjacent to and above ,arrowhead




lodged in glomerular capillaries. Both show -
degeneratweChangeS H&E, X450, "~

’F'lgure‘ 2. .»'T\:Ivdélomerul_lz»s’ih'ow _|nfe>c'£fédféelIs‘{(a;erWS.)j




F|gure 4, Electron mlcrograph of splenlc
tlssue shows mfected cell filled. W|th vnrons., :
Lead citrate,’ uranyl acetate; X5, 400.,Insert o

' shows two mdwndual |r|do-I|ke V|rons X99 000 =

}The 1997,meet1ng w111zbe held atithe Westmark Barano | E
-Juneau, Alaska September 4-6. ‘The 'meetlng w1ll begln at. 'f8 %%tiifi;g
Thursday the. 4th and contlnue through about 5 00 PM. on Satugday the .
Sth. :A'-block  of 100 ' rooms: has-.been reserved ‘at -rates of 89S5:
/(Baranof) and 98$r(Westmark) forf51ng1es or” doubles'per nlght.
Rooms will'be held ‘under -"Fish'Health Section Meeting" at this rate-
until:July 10, 1'1997. Room, reservatlons can be made by alllng 1-71
»igg §3§e§91€'€r 1 :07 5?6 2660 Compllmentary shuttle service: from

u. International Air) ort As: g
751ster hotel ‘the Westmark.? prov1ded by the Baranof and 1ts

:Conference reglstratlon w1ll ','be,;;handled by :;~Ted Meyers, Alaska
Department of" Fish and Game, CFMD DlVlSlon, P.Ov Box 25526, Juneau
“'Fish- Pathology ‘Lab,’ Juneau, "AK .99802= 5526_(telephone ‘1= 907—465-

3 v ;,reglstratlon ‘fee .of $100 Will' .coverthe: ‘costs of ‘break’
'refreshments,ffmeetlng ‘rooms, /V equlpment meetlng packet w1th"
uabstract/agenda bookletwand‘a prlme rlb/fresh ‘halibut banquet on

the: evening. ‘of . September ‘5th. : Please :fill - out;nthe attached

-reglstration form ‘and - make checks payable to:"FHS Annual Meetlng"

The registration deadllne is~ June 171997
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: ubmnssmns on a toplc of mterest to ﬁsh health specxahsts are encomaged w1th the lmderstandmg that matcrlal 1s not peer rev1ewedi
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