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When a tiah 111 described u "dieeaeed" in the 11asa• to follow, it 

doe• not ceaaaril.y an that the tiah ia iclt or e n v1atbl7 affected, 

but rather than 1 t 1• intected Yi th ~preciable numbers ot certain or 

1 le1 "Black•Bl)Ot, " the tiny larva ot a pa:raaitic 'WQl'll.1 

which iJlbed8 iteelt in the akin ot a tiah but ap 

demep to it unle■a pre nt 1n enormous nm.bera). 

ntly does 11 ttle 

very specie• ot t1ah ie susceptible to paru1t1c illvaa1on, 

• 
type~ lake or 1tre• in which the tieh 11 , tor certain type1 ot lake• 

and atre haft a greater variety ot parasite■ than 4o other■• ot 

parasite which attack tiah apend a part ot t 1r lift■ in the bodies 

ot aquatic ana11JI. 'the :ter in lama and atre ot ■OutheJ'D Michigan 

i• vu,aer am. prorlc!ee, tor parasite• ot fish that live part of tbe1r lite 

in nail.a, a lonpr period tar attack than ia attorcled in the colder 

vatera ot tbl north. A certain degree ot water VU'llth 1a required before 

infective larval paruite leave the snails to k other boats . 1iah 

vbich inhabit a lalm or atre having lar areaa auitable tor anail.a ere 

11 ly to be more heavily pareai ttzed than tho 11 vtng 11\ ten that 

or ti or nc an.ail.a. 

Quart•• anglers indicate that they belie their health 

be •nOangere4 it they e t paraai ti ttah. Actually, there ts no 

4an&er it tbe t'1.1h are thoro cooJracl before they are eaten, u all -
Only a few paruitea ot ti1h n been allow to be in.teethe to h: 

Michi , 1• int ct1 to , but only it e ten in J)OC)rly prepared fish 

(rav, 1~rly coolred, or pickled t11h). 'rhlt 1ntect1 larva in the tlesh 
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ot t fiah vary on twnty--tifth to tour-t ttb ot an inch in lensth. 

Allot.her parasite ('rre t : Mlltorchi conJunctua) 1ntecthe to 1• 

records, 

u t, ot tta preaence in the United States, although it ta poseible that 

it enete bere. The lan'a 1• h ler than that ot broad tapevora, 

•aauri only about o -tittieth ot an inch iJl 1-,.,..A cauae it 18 

ot the ae color u the tleah ot the ti , it .. 11.y 

escape tice. A.a vi th oth8r apeciea ~ parui tea, t high tealPeJ~ 

(l.6o• r. or ) of nor-1111&...L cook! vill destroy it . 

Dt ue and mortality ... ,""8 fiah be ca by or a c:Clllbina-

u wll as b1 phyaical c itiona oft ter that 

~ Neur naturally or t,nr1:,wan pollution. 

A tev teraa which aq DM4 detining vill be used in the 41acuaa1on. 

parutte, and vanatio ~ the vora., vill be frequently. 

A parasite be defined Ut 

(a) A plu.t living Vi.thin or on aniJlal and aupp .... ..-,~ at its 

ex:pen ( as 1 )J or 

(b ) An animal liYillg all or part ot ita 11.te or vithin another 

anilllll, t, 1.Dg itl food, blood, or tiaaue (u t wora). 

A~ 11 aniaal or plant \IPOX1 or Within ich the par ite lives. 

ot the paruite■ which 1D1'ect fish are only f0.l'IU, 

called larvae, that use tbe fish u a •ana ot tranaportati to the boat 

in 1ch tbly uy •t and. produce e • Usually, the larva 1n the 

flesh of t1•h t vall., or ram, ar und itNlt for protect10'11. 

The t :ture rm, Yith 1ta protect1w c0ftr1Dg, ta reterred to u a ~

Paraaitea are said to ncyat vben t y tom the protect1 ahell and 

bee 
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700 cyst have be n reco ingle yellow perch, 

but, as yet, t re i s no ertdenc to i ndicate tbat they trt n'tal. 

At least, they do not 

tish ho t. Tboy are incapable of att eking 

Will dtacus cl in det il under t 11 internal 

group. It 1• ntiomd bare "becauee occuionally 1 t ncyst J 

math the skin, specially in the region ot the tbroat, mid plainly 

vi.Sible tr the IU?'tac of the fiah. It 18 easily diatingui.ahed. 

''blac .. apot" by ite llov color greater alze . It be arly 

om-eighth of 1111 tuch lo , vbereu blac -spot cyata rarely exceed one

eixteenth ot an inch 1n length. 

-
o -ttttieth of an iuch long that lives on the body, fi.U or illa ot ti h 

(Fig. 3). The comc:m t• deriftd an abbreviation ot the ot 

the group (G)'l"Odactyloidea) to which they . TblN uttea are 

carcely iaible to the unai -ye, but t ir pre nee 

by certain ettecta on tbe ti&h, such aa trayed. tiu, p tche of rn,.,w11111 , or 

para-

aitea by cra;pt.ng their aides on bott of 

sterior • of tbe wo la di c- ha d and u1ppe with hooks llhich are 

t1ah, nter. "Gyro" 

ael.a become• a aer1oUB nace to fish Ute in Dlllu:re, but be a trouble 

■'ti 1n ti.ah hatcblr1ea 'Where t ttah are clo ly crowded and tbe 

... 11y a e4 tr t11h to anot r . ep ad ot i~ellt&tion 

be rapid ca theN WOl"1U do not need a dii' nt t in their Ute 

cycle, aa does "blaclt-■pot," but can ultiply directly on the f11h. n 
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present in lar cause the ti h to di, itber by direct 

Q.lll~;c to the ills or by tbe growth of tuugua or bacteria that 1n toot-

hold through VO ude by the anchoring hoo ot t par 1te. 

In bateberiea, e:ttecti control ot Gyro" i obtained by ubJ cting 

tile trout to a l:4ooo luti 

1n pond or race • 1!})8 vater level 

a nt 1• 

drawn dovn c 14er , 
o that le•• ter (therefore lea t involff<l int treat nt. 

calculated r the r, in dilute 

tora ao to avoid local high COB ntr :ti which vould be harmful to 

tieh. 

Catarac ~ ('ll'eme.tod.a: D:.i:.P~•::;.;;:== A!.1=. and ~- tlenca ), Cataract 

11 clo l)' rel.a to "black- pot" and ite liti cycle ia very eimilar. 

inatead. ot encysti in the akin after burrowing into the ti , con't.inue 

to atgrate through the tiah'• tiaa • until tbay Nach the crystalline lena 

vhite aod opaque, thus bliD41 tbe rtah. nt'\Ull.l.y, lan8 bee • 

lar and a cat 

one place to another by 

nm ..... onr the eye. f.be- infecti 18 spread tr 

herring gull 1n which th1 parasite matures and 

produce•• cause• blimneaa in raiAbow trout 

auclmn. Kichi • cner 90 per, cent or tbe sue r11 ha D 

toun.d to be bl1Dd.e4 y this pvui te. In t11h :tchar1••, danpr of intection 

t can be liatnated by deatroyt all ■nail in tbe ponu, 

but, unfortunately, auch a ~IX:flt4\ll"e 1n. t lake• uld not be practic 

becauaa ~ tbe pr biti 

Pi.ah L1cet Under thia beading tall a nriety ot toru ot which tbe t --
• organ! are 
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l Vhite or yellow 1ke organi \lt.lly le•• than hal.r inch loq 

that attach to the gill.a, ti , t of tbe t18h in 

body ot the c pod a c ring, tor it is a crustacean ie allied 

to craba craytieh. 

In neral, "tiah lice" 

tbey -- tbe tieh le • • 

tho that infest tbl 111•, 

tillh, altbo 

angler•. ld.n4a, epec1ally 

do conaiderable u.ai111.1t.v to the :ti 

cause otHtee in tcbtry pond.a. 

lite cycla ot "&ill lollM" (SaJ■jncola nrda11) (Pi;. ~ 5) 

of brook trout ia ai1q>l.e. Tbe youna batch • carried by 

y aYi freely until y can bee attaci.d to a ti■ at Where y 

4e lop into ult• 1n ut thirty d.&ya. 10 di 1.f they do t 

sue d 1n attach1 u.nui1el • within a te d.ay's. An adult :te produce• 

•as which hatch in proxillately th the lifl cycle ia cmpleted 

1n about tvo and -halt nth.a. a bluegilll be 1ntest.d with 

a ry ............. s ciea or gill lice. 

iltho ill lice do gNat u.a1uat!.- to br trout 1n hate riea, 

tbey Nl4 cauae tro la in atremu or •· iatcbeey ,-- concentrate 

tilh 1n a aaall area ot alovl.y rwm :ter, tbe yi UD& gill lo 

b.u le om:>ar-t·unt ty to t1D4 a t. In natural etn , trout are le • 

concentrated and the flow ot the ter 1• n1 r, Mkin8 it difficult 

tor the yo to find a auttabl.e t. 

control or thil ui te 111 hatchariea 1a ace 11abed 1n t 

hee·n1.aa1na at • contew:lnat1ng y 4 by t 

tnatallati ot e&Dd tilter• where tu va renters tbl batcbffy grounda. 

IJLte ted fish 11&7 treed gill lice by tranaterr thaa tor three 

:th■ to "curing p " ill which y &1"'e conatantly naT • .--0 in a 1.2 to 2 

per cent lution ot N.lt ( .Cl). ia ■olut1 killa t free ................ -e 

young st a, the olde:t iill lie and tall troll t fiah. 
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Ano control •t , consiu.a.1~ the t eco cal 1n long run, 

1e to •troy all inteated trout stock Yith trout ;tareb-ee t 

dieeue. 

an4 allo 

ot r 

re tocking, all t , __ are ot :ter, c 1m1d, 

to re in 1n Oft1an•t condition tor .,._i,,._ tha. ourc 

t lso d tro i.ntected ti• tore re-etoclting. 

cie1 ot ill louse tound trout in ich 11 • only on the brook 

trout; rainbov brovn trout 1 une to 1 t . 

Gill lice lmo on nati trout tore hate ri • re 

built, but plantlng ot 1nf'i sted. tiah baa sp ad th1a p ite throughout 

the entt etate. 

Ano r type o'l "fiah louee'' (Argulua) is a tiny, t'lat, d1sc-■,&6a!.II~ 

crust an that roim1J1 ly over the body' ot fiabe•., a goi 

one tiah t ano • 1Darily tbltN ..... ~ .. ••ite• no banLf'ul to 

t'i h than tlau to a dog, but U the tiab. i• WakaDld by other co 1-

tiona tbty contribute to 1 t■ death. Arpl lea • t ti h three 

ti • a to b , thua the ti■n ia bee of inteatatio t such inter-

n found on the walleye., ~llov perch., roe ., 
black baa■., bull.be ., er 1•., calico base, whitefish, burbot, dogt18h., 

pike., &rid lar euctar■ • 

ti h tODd ot atiDg t 

yo r atap oft "tieh louae" and thua aid 1n controlliDg tbl 

parui te■ • 

==~~= ( groleE!!): , ar water ld., U'B u a tuft ot f1 

wb1 te threllda which radiate out the b ot the infi cted ti1h to a 

distance o'l cme-third ot an inch or • Whe1' the wa~ 1• dirty 01" 

mlll!4, particle• or dirt and ud adhere to the iw it a 

grayish or brownish are.nee. 



n fish , • by xternal parui te■, by e le•• 

by apavnt activi y, k 

by bacteria • 

tic nt to initiate ca 

ot ttah. 

1• C to 11 ti , but be n 

an ft ti • 

C UBto 

• byro , 
or tmra Us 

ti ftah, tc . 

Grt~n-0.xalate), 1!1c , 11 a clMnaical t ii c1t1c 

ina to the to di ti t To aid ill C • 

auLDCn,a, T ....... - and et :t-tentha (3.8) ......,_,....,. 

n-OXalate, sine-

,-ter (a 1-10,000 diluticn) the dippe into tbl 

beld tor tvo (2) to (3) tben p lh 

:ter. At filh hatcheries, t ut 

at C ntrat1 vith a, but 

to vt.tha to th1 cal. To t.na tha tblt 

chnical vtll c let.ely reach COftr ach ti , be • 

not to 41p too~ ti at t fiah Yith C 1t 

can Y1 nta at r 

• than tlaey can at h1 r ope :tor 

tbt et t ace • In treati 

nt 11 1Jld1ca 

r,m,nus With --.;i.-..u. 

Oreen the sue •• or tna: 

n tbe tilh ii Nt.....,.-... to Cle 

aye . atmnte a mce■ 

y the color ot ta 

_,_ retaill 

to 11l ck. 
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It 1 YiMbl.e to treat 

into tbe boldi t • 

ce,■tully ud ua 

•t.WP11 

avy • ot ~-,-·• 

tbey are leaaed 

t to tr.eat 

Ulcer l>iN&Nl 

by tbe action 

result in the death ot the t lh. 

aru.ce or ul. ra or ore• tiab 

iDJury. If 

cauaed 

1• 

ent, no c1t1c diae is tnTolftCJ., altho bacteria uce an 

intecti • In ichi ulcer• ca\lNd by iee are tound et 

Ill'-

on trout and. nortbaru pUa. Tho toUDd ftft'l..+'hl- p1 vary a 

vb1 , U.n are dan ot acale t rec~ne«, ualY n o:rea tilled 

V1 th »ua. The ulcer be t tucbea or 1n d1 r, located an,rv.11i!-re 

the body ot tbl ti . Tm exact caw,e ot thia 41 ue 1■ not known at 

, but 1 t SN•tl.1 reanblea a cliae ot pi the preeent t 

Canada b7 G. B. 

bacteri (Prate 

aD4 G. c. 1!onn, t, un4 .. t1w C&' ti 

hJdt:oRhil ) that o caw the "red-le cli 

1n ~ • .,, • • 

" 

• One, the 

ora!tmLR that cause• ulcer in northern pUra, reault in an open 

ad • tDTOl tbl auacle tie■ue except at the 1urt o~ tht ulc • 

The other 1Nue, called 'tunmculoaia" ta ot ....... _.. ..... ,_ in tiab tcberie • 

Purunculo 11 \llcer 41 in that 1 t ii ca by a 

4tttuent baeter1m ( ter11111 P•lmon".ci ) , which 1a can 4 in 

or tbe ti • The ulcer• gin p tn 

tovarb tbe ot tba body, <irm•~ .... bliate 

finally bre-~~ thro to ulcera . wr, 

beneath the kin 

th occur bet 

extenlal w.cera are Tl nt, the bacteria ca\181.Dg intenml halllM'-rhliuma 

( g. 6). 41 aae ta wry tntectio\18 aD4 11 tran tted trCII t1ah 

to otbtr throup tbe va: r. 
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til recently, no c or supp ••1 tree. nt 

- de■troy all tiah, 

disinfect tba pond, and in • 

In l , Drl. J. 8. Gut ll and • F. nteszlto ot the U.S. J"iah 

Wildlifi trea nt ot 

turunculoaia and to'UDd that 

trout hatchllrt.e•, ettecti control ta obtai.Ded by adainil riAg 

a:r1ama ot ■ult razine per 100 pCNDda ot ~ daily tor a period or four 

~, tollowd. b7 8 -- r 100 um.a cl&ily tor an ad41t1 10 4.&ya. 

A sharp ducti ot VS.thin tour clays atter tbe at-

nt ia be • It ahoulcl pointe4 ut that tie can be ktu.d by o"Ver

UQIIGP ot aultaer it11t an4 t this 

ot any ftlue in treating otber ail.ants of tieh. 

J:irepboc,:t1■ i ~yeti• ia a 41Nue that produce• sro a ot n ro 

Jell.y-lUre t l»od.y all4 f1u of a tiah (11g, 7). '?be 

varta are C•OlmlONd ~ lla of gi&autic a1r.e, eun-o\l!M!ecl by thick cell 

hocyatta ll• are thought to be ati gantic 

growth by tbe acti ot a Y1rua vi.thin tha ll8. 'l'bl di aae ia repCJIF·,.-i 

to be highly infectio 

which 1 t cur•, but 1 t 

in p rly C 

UIIIH&g tbe ind.1 Yid la tbe a tea ~ ti■h in 

not mceanrily kill tba tiah. It 1 harmle•• 
d tish. 

In M1ch1pn., ~yeti 11 fn ntly to OD val.le 8 in SaginaY 

I 

parastt.ea lar 

baft an Nl-l11DI appearuc , 

ha Nftn gill openiDgs 

11.y ee n. 

be 

ai 

y 

tev xternal tieh 

ot a grqiah col.or, 

than ten inchea long. 'l'bty 

8\IC oral 
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located in the nter ot the diak. 

eh 1 

raapa ~ the akin Vi.th its thorn•liD teeth o that it 

cup, 

teed cm 

1D it leave lar , ul ro lfOUDd•. 
anli the •tsht of the 8 8 Vbich y 

the food ftl.UI o'L 8 filh ua 

M1ch1 

~tly ap tiBins but 

-t fiah cover 

are parasitic . 'lbe ti eie■ cu be identified 11411.y by the 

I . 

A. th u4 buccal (muth) tunnel de nerate . 

• ••••• •. • •. • • •• • ••••• Jl1ch1 

B. !Dleth and buccal (mouth) 11 cle l oped. Paru1Uc. """"'"·~ 
1. '1'ffth all un1cup14 (v1th •1 

(!. 1cus,11) • 

2 . '.l'Nth at leaat in part i cuapi (vi two points) 

n . Two dtat tnct dorllal r1ns . 

• th 1'1141at1ng in all directi 

to 4o 1.nchea; • 

(as a spayn1Ag adult). t C 

•••••••••••• ••••• •••••••••••• 

B. Teeth not ra41ati center, 'but 1Jl 

in leDgth up to 15 inches . tic . 

. . . . . . . . . . . . . . . . . . . . . . . .. . . . t.enii) • 
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cysts . .Although their life cycle 1■ nearly t • (1nwlv1Dg snail, ti h, 

ird), t y y more detri: nt&l to 

vital orpna. :Pilh y ti a carry 

ently vithout det 

ditt 

an4 loa 

ntal ettecta, but 

auch tt■h to 

ti aince they infect 

tn :beraott 

ivid.uals 

L "black-epot," 11wr cy ta (and. lated cyst• ) ottu no 

ca 

rte are ot'ten conaide unfit tor tood b cauae of 11 "yellov 

ub•" tound 1n tleah, especially about the ad and. in the re ion 

of t backbo (Pig. 17). Yellow ch, 1 - and 11- utbe bl k 

b ■, and bluegill.a 

l ya bur1. cl in the 

st often affected, Thtl yellov won 1B not 

cle t1aa b t occa ionally appears Juat 

bene th ek1n, ea cially in th re ion. ot the throat, Nit C 

n asily tr t exterior. 11 llov srub II i■ the larval 8 

ot a paruitie vorm that apendD it adult 11 in the oat and mouth 

ot the at blue baron. The life cycle (11 . 18) ot thi■ vo , a ntially 

the aaae a• that ot t,black-apot, " 1a aa toll w: 

tl■b it11'A4 by llov grubs • ten by great blue heron. 

n ah ot t tiah ta dt at d, le vi t grub or l , which then 

er vl■ tot throat and uth oft bir. re it 

tio b ~ mean• ot tw auction cup . rt :ture• tld. la e vhic are 

water. T e hatch 111 the ter into tree-av1 ing la.rv that pe trate 

certain c1es ot • na. In the ■nail, • h larva ultipliea in n rs 

a thous&nd-told (or ) an when acer 1n • 
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the pro n · lea t snai l and free-• i n . n th y contact 

certain c~e• ot t i 1h, t y burrow i nto tbe tl sh bee the llov 

grub. 

Thi worm doea not lea t t i ah i n v nter aa i s co nl • pose 

by aport n . Al tho b.,r c r-t.ain 

par 1tea, no auch ett et has n orted ten- t Uov grub . 

(Ceatode1 , ich occur as adult in t 

in atina ot t ti bot, are n t, r ibbon-1 , vhiti wo COlllr>OIIGd 

ot y • nta. , or acole , 1a very tiny &Dd ia u.,J.ly i~taAl~a. 

in the wall of the i.nte1tine of tb8 boat. T long (o to .. wral 1nchea 

or ) , mumm•nted body 11•• tree in the caYity ot t intestine. v 

nta are conatently ing to 

increas1 tha length ot tbe 

in the he re ion, thua conatently 

the ae nt grov lar r, both 

end .1.w111a..a.ia: 'l'fll')roi'l.~ orpna are developed in each ao that 

e h pant ia tually a cUO>U.,.LJCIJte 1nd1Tidual. cap le ot producing t, r-

t 111zed e • u the 111!umant• bee ripe and pr uce , t y 

ntually detached body of the • l:Mt•gaenta ot • t pewo 

di cbarst the •SP into the inteatine Vhile still part ot the vorm, vb.1le 

other• hold tbe as \111t 11 they the chain 

voidecl the ti8h into the water. 

n in t1 h l and the 

are ditticult to cliatinguiah. When tbey contract thly u.y ppear to be 

cylindrical and. t nua be co .... ~•-, th round Vlll~, loveftr, the 

ta vorm 1• elastic can be at tc out while the lm4 haa 

definite length cannot be further el011pted wit t rupturing the body. 

Tapeworm (:Diphyllo otm-1m lat\11): The b ADfl1'lft:m,. 1 pre nt 

in orth rica 1n tour are , ly (1) ortbern umeeota, und 

Long, Burntai , erlll1U1on, Devils Track a; (2) aoutbeaaten 
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Manito a, around tbe southern portion ot Lake Wimlipe , and including t 

City ~ W1nn1pe ; (3) t Lau ipigon district ot Ontario; 

Lake district int Upper ninaula ot ichip.n. 

The only fishes in wich 1 t baa be n ~ound in North r1ca are the 

northern pi ( sox luci ), the walleye (Stizoetedion vitrea) , the -
(stizoatedion canade ) , &114 the llow rch ( re tlawacens). Per 

r 

can bee infected. only e ting the tiebee uncoo d. The 1.ntecti lar 

ot bro tape rm can ident1f1 4 nl.y by an expert and aaily 

contused v1th 

rtain mm1111U~• • 

other larvae that 1.nt'ecti to gull, ducks, 

Tbe tact that t broad tape-wo Will de?alop o in tbe dog, · cat, al, 

ar, tox, and. llink c l1cate• at t.s to control it . It has been ho 

that even in are tound in ti , 

ry r.w ople are infected. 

(Pl'oteocephalus 

tieh culturiata and~ it t:re ntly ca a conai rable 

''granulatio I and adhe 

reproducti arpna and cauai urusightly 

in tbe body cavity. 

lite cycle (:ri . 19) is as follows: 

The Adult . - occurs 1n t 1n at 

!be gp paa 1nto the ter vbe they 

or the baas . 

:ter Ul 

a non-par itic capepocl, V1th1n which they develop into to!'IDB known u 

proc rcoids (first-larvae). 

The Larva ... ~ procercoid xi ts vithin the copepo4 until tt 

, 

is eaten by young lack b a, rock baaa, eunti h, bl ill, :yellow rch, 

or pickerel . The par 1 te 11 leaeed tr copepod by di et1-.. tion 

1n h or intestine ot the ti h . Once released, it bore• through 
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tha vall ot the alt nt tract into the body c :vit develops into 

ins in the body cond la.rval. t, known u the pl rocercoi, ich 

cavity until boat is --.. --uth b bu • It 

t• t n released by digestion 1nto the alt ntary tract, vtw,.- it velopa 

into an ult lll:>rm the cycle is C'0!:1111»= d. 

Whan avy intestatio of larvae occur in the ody c ity, 

i.ntlamalation i ca: vhich 1ul:t 1n a itting of t 1ntea"tinea to to 

a b , ich 1 often ) tiahermen. D1111111SJ' ot another kind re-

eults 

ti 

pr ucti organs, a t a rendering 

rile and at other ti • i itiati t.be growth ot lar t •· 

Unlike the "black-spot" and uyellov grub" vh1ch Carri 

birda, t b tatie\n:)1"11. can only spre to connected water• by 

planting of infected tiah. 

A conapicuo grub 1 

~1• srub 1 a larval to 

found in 

or an.ot 

tleah o~ c1ac a C rta·n 

au). 

•• 

n anot r ti Sh ata a c taco intected vi th the 1, l 

into adult ta-ne"-ln,,..... The larYae liw in t n.e h ot c1acoe• tor 

thre to tour yean d then either dry up or t c le o ulea. It 

been ,._.n,·v inti ct1o ~ the larvae ta.rd tbe grovth 

of the tiah host. TN,,.. 11 no danger to ot inti ctt n by th1a ta:rie,,n~ 

they are utly cleatro coo 1.ng. 

Other f vorms: "l'alvnin'l'"l'laa, lea a hanlf'ul twm t , found 

in all tiahea and haft the neral lite cycle. An inte at 1ng l.&nal 

(Lisula) (rta. 20) 1 trequtntly t und lying in tbe body caY1ty 

ot ti , otten caui a conapicuo di•tenaion of the belly. 

a1 ot this t&1'811l'D!,. 1 11 ted only by the ei ot the fiah, an4 

l.4i more than one 1 iv1dual. 1a found 1n t.nale ti h, although u 
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15 tound on o occ ion. It only two inc.he long no. 1nnow 

aDd r a. yard lo in 20-inch uckor. 

in cert in tiah..eating bird • 

ult ot th1 1& tound 

0 ( :todea}: Thre :worms, a 1lld o round , ale r, 

cylindrical 'UPl,_a varying cro co ic i to an in-c:h or in 

length. They t a ttack a tiah 1 ra to cause 

1ta death are e ily diati.Dgui 

or ir-11 a and by their vbip l 

by their thre -

us y toUDd. 

1n di &ti tract occ tonally int b s 

they tound eucysted in cle or :tat, :t ot r t a t y y be 

attached to tb8 lint oZ th body c n ty. RoUDdwrma 11 on tbe' blood 

or vital fiul.da of tbe fish host, e.nd living int at ch or in-

teati teed, not upon ho1t, but upon t partially di a cl tood. 1:u h$ 

1n atinal tract ot ~ latter. They inJure ho t by &ring t intes-

tinal 1, dr ining tbe Vi tali ty ot t tiah, aD4 lso by provi 1ng wound 

bacteria am protozoa may 1n toothold. • ..,,...,_. a intected vben 

tbeJ e t t ega or intecti stage of t 

Spiny-naaa.ea. ...-. ..... ft (Acanthoc pbala), 8DOt ltind of roUndlr'0l:-m, 11 

in the inteati s of tbe ho t ad often occur in great n rs in aq tic 

In ai and ahapc t y are 11 ,_.._. but di:tter 

in tbeil' Jiln•VW1t11•nta and. truct ey 4o not ba 

they ha a p nent p oboac1a (be end) tudded th :rec hooks. 

The hooks are uaed by the -•-• tor t purp ~ anchori.Dg tbluel a to 

the vall ot the inteetine, which 1a inJ 1n the proce • If enough 

.u,rmft are aent, t y cause t death 0£ the host. 

Durtng apavning runs o~ lt, ap~-•.bea4ed .__ ..... (:,1 • 21) 

obsened 1n lt by ople dipping thill fish. 
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The '--"'""'C!I a out -aixteenth ot an inch l na, and are wb.1 t1ah 

to yellOViah in color. They li'flt mn,aa.u..y in the inteat ot the ti.ah. 

Rt'WU•-r, the ana: ot the proboacia nab lea t w to burrow idly 

ugh ti• ua, wen the lt are t n va r and die tbe --

be in o bUffO through the 111teatirml wall 1 tot body cavity. 

contin body cavity into the t'leah, and 111 0118 case burrow 

thro to the out ide aurf'. ot t lt. ince they are destroyed 

by Du=Lt.Bc_._ cooking, t ao intected not be disc-,-

UVIR 

Fi h 1 be killed by t, tor other than 41aeue. rtromaent eon-

41 tions may bee alt.ere, either :t-urally or thro pollution, that 

y unable to aupport tiah lite. towred vitality tollOYlng w-

tng, coupled vi th adverae 

aai::mg bluagiUa an4 •. 

kill fish. 

t.er conditions, beQ.uently caUN■ lo•• 

In rare uat •, lightning baa been knoVn to 

P llutic;np Pollution Vill be disc Nd 1n relation to it deleterious 

effect• on tiah lite. Due to the iauy kinda ot polluttona an4 the c lex-

tty ot tbl1r a.ctiona, no atte twill be made to 

n.ry aceord.1.Dg to epecie■, ap, •1 and 

in their actions to llution. 

The attle gulat.e and p nt the polluti 

into aetail. Ptah -.y 

individual vitality 

ot our lake• and atre 

been going on tor ;ye and must DI ■a&l"il,y be contin111d d , in 

part, to the eetabliahmllt of DIV 1n4uatr1•• Vith new typea of vutea. 

Many indUSU'iea ttte in the 11minat1on ot pollution by connrtins 

harmtul ettlant into profitable by-proclucta. 

J'iah lite ta attecte4 by tw 111&.Jor ........... of water pollution; 

and in4uatr1al ,nul1'.A sa ... ianwi 1• gulated aa public health 
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ti 

1r :r'a table. 

IDduatrial nace in re ti to t11h 

lite. 1'1ah 'IIO!"t&llttes ea 

r, et by C cal action, aa 1n polluti 

e al 11l1DH, or by the aition of or 1c r o-t which they conai , 

as 1n poll ti 8. In the latter C , the tee to a 

water. s 

tU ti■ by toxic or p01 Ac IUCh U nitric, ~hlor1c, 

aulphuric, _., ..... cal and llUDitiona plant■, are toxic to tiah. 

cbnd.cala 

to be lethal to tiah lite 1n the concentrati into 

• 
11tr1c actd: :utacture ot rt1111e-r, uniti , etc. 

ul.phm-ic acid: Nanutact ot IIUll1t1 , nail and iron vorkll, etc • 
. 

Tannie aci 1 ut ture ot 1nk and leather. 

ru. 

J'erroua eul:phatet Iron am nail Jal. 

ul h1te 11 uort Paper pulp utacture. 

m~clea 

Cyanicle aal.t1s llactr latila& proce ... a. 

011 ll briDI• aa4 pe l.ellll d1atillatea t Petrola\lll iDduat • 

It 1a otten ditttcult to 4-termim t ca ot death of tiah where 

the pollution ta 1uapected bee 

1n re■pect to ana~'ll. In • tn tm a, tiah 4yiD& trcm lack ot o-q. 

8 cme•• in the re 1ona ot the 

ation ot the bl waNl.a. Pathological atudy, vbich iDTol a 

ot clet 1la4 and ngth)' proceclurea, not diaclo t c ot death. 
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Winterkillt (Pig. 22) Ice co r 1 ola lakes com:pl t ly tr t air and 

~ nt the xchange of oxy n and carbon d1ox1 , two ga ee ot rt tal 

1 ·t,rtance to all plant and tish lit. Snow co r on ie ttectively 

p vents stmlight tr reaching sub r d v :ter plant , o that ory: n pro-

duction and 0on1unption of carbon dioxi tation is pre n d. 

Since fish and ot · water animall conatantly ~gen and g1 ptt ce.rbon 

dioxide, t tmt ot oxy n ill t vater 11 constantly dee uit:Ag- Wld 

the unt of c bon dioxide ia incre 

organic a..bria on t bottom 110 lo 

ing. a having much muek · 

~ n by constant 

or rotting, ot the organic tter. In deeper lake the va r volume 1 

at enough to carry autticient oxygitn to supply the d8 of both fish 

and dee 011tion throughout the period t isolation. In aballov. l , 

howver, the OX.Yi n y be entirely d during Winter, With a resulting 

rtality of fiah. 

It y stated that TVious species ot tiah ditter considerably in 

11' ~gen requi nts, which explains Why I speci I ot tiah an 

kill d by a partial depletion ot oxygen and othara are not vi11bly ......... ,ua:d 

rbY t.t. Carbon dioxi in c rtain concentrationa i deleterious to tiah 

~ugh its exact role in Vinterkill haa not bHn eJq>lained. Why one 

autters Yinterk1ll and anot r, app ntly i ntical, doe• not is 

ditticult to explain, unless on understands the many b ic ditt ren of 

lalm, 1uch as n r 8Dd species ot fish present, type of bottom, contour, 

neral depth., proportion ot sballov and p water, source ot va r supply, 

tc. 

Spring-Ki.llt u ring-kill' 18 a mortality tbat occurs during or jwst after 

the spring ttah-apawning Mason. Very heavy los es treq ntly reported 

tram lakes having l ge are ot hoal or 1hallov r. combination 
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of lov :ter r the ahoale ot ry days levatea th rature 

tea to a point that i ................. ro to ti h lite, • d.uri 

the ap ing period. varmiDg 1 ldi uttic.:.ent to c the death 

t tiah directly, but is eno to dec:reue re■ietanc ot tiah to di 

or to ten the tiplication ot d aae or t loa a ot thi 

t1J)e are con.tin.e1!'W!ll. nm!"fflJll,1 , 1n c , o~ benefit to t la! 

as they lp to hold the ulation of ti h to a level that p nta 

stunting ow,r-pcpul.ation. 

C trol ot :f'18h diMtlAe ill Sible, e t in very r 

t.nat ces. VIYINt it Iii t be pouible, it i■ l4om. ecoDOll.1.cally teu1ble. 

The transfer ot 41.Nue tween unc cted bo41ea ot water y be 

liahed by various UUI. Probably the g:reateat ottender ie wnen 

be carr1•• ti■h laJla or tre to a.no r, either tor u bait 

or tor purpoeea ot stocking. The dia nation ot a d.iseaae to water■ 

pre'Yiou.tly tree ot that &1Naae coul.4 be prevented in caaea U' the 

tilh wre exM11nec1 before tranefer by a c t.ent fieh patho 1st, 

a study ot the h1 tory ot t11h di ue in the vater vhtch t 

fieh wre to be taken. 

dtae a and abnormal.1t1ea 

di e aed 1D thia ....,~-1:. limited to thoN st f'requently ObNned 

by the anr angl and npre nt only a .11111....._ b-action ot total 

n r ot ci1N that occur 1n tillbea. A c l.ete l1at and acr1tt1on 

ot all tl1e paru1 tea vould re w.n lar TOl and ot 1nte at only 

to the patbo tat • 

.A44.itional il1to :tion eoiicern1ng tiah parasite be obtained by 

vrit1ng to tbe P tholoa11t, tate l'iah Batcbery-, ayltns, 1chipn1 or to 

, 
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ich1 • Accurate 4aacr1pt1ons of the parasite , cl\ll1ug tbe locatio 

in tillh host ktm of fish at 1hould be 1 eluded. Spec na 

tiahea, 111 leo l or 10 r cent 

1bl.e. 

tieh 

po Sible. 

1 • lloultwr, U t 1s a p0aaib111ty ot tbe f1ah apoiltna en route, 

tbey ul4 be 

lcind, sJ.aa• Jars, or tin cana, be uaed tar thia purpoae, or 

the t1 be wap din aeveral la,-r• ot cloth aoalmd 1n 10 per ~n,; 

ur ...... i1n, then turt r vrapped in cotton vute • o r aubatance, 

With an outai ccner ot thick p r . 

Approv d by A. S. Hazzard 

Typed by B . J. Bair 
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g. 1. 

1. 2. 

Captioll8 tor rt a 

on yellow ch, Lengths ot 

ycla of lack-81)ot ot bu1. (After Hunter and Bunter. Courteay 
York tate Coo.aervation Dep•'P"l~·nt. ) 

11 • 3. Gyro," ap. , a a;yrod&ctyl1 ui te touml n tbe 
ot fil.h, ote lar hooks tor ancherri to ■kin, finl 

ti1e ot t'iah. 

Pig. 5. Gill lo 

Fis. 6. In nal tur,mculos1a 1D b 
orsau bnion~hA419a. 

llocyati■ on walleye. 

sac. 

illa of br rout. 

rout. Black apot in internal 

J'tg. 7. 

11 , 8. a lamp y. Tblt adult ia 15 to 30 tncbea in lenath. 

JJig. 9. a 1.amnrey. AAterior vi v With uth nn,-1 xpana.4 aboV1 
arranpant ot th. 

rt . lO. a .umn:n._y a on 1 tefiah collecte 11a111DOI14 Bay, 
Buron, ..nma, 1~7. The ftah wn approz1 :tely 20 incbea tn length. 

J'ig.11. c • on tail ot yellow perch. 

n,.12. piul uto1'111t1ea in llov perch tuen from a llichipn Lau. 

ng.13. '?wo-beedecl brook trout aac try. 

1 .14. brook trout sac try. 

Pig.15. Siam• tV1na, brook trout, au: tb.8 old. 

Pig .16. Qo1 ter in hatcbery b trout caUNd by faulty 41 t. 

11g.17. lellov • in tleah ot yellow peNh. (Courteay of the v York 
Ccmaenation Departmnt.) 

1'14.l.8. Lite c;ycle of tba yellow grub, (Aft.er Bunter Courteay 
ot the leV York Conservation Depllrt:lmiant.) 

Fi .19. Lite cycle of baa• t&1!18V11:nom.. (Attar B :ter aD4 B ter. Com-teay 
ot tba York Con11ervation p•.,...~nt.) 

'1 .20. D1aaect1on •bovi.Da Li in tba body cavtty ot a t18b. (Couaetus 
plUlllb•UII). (Courtesy ot the v York Conservation n.T,aP1~nt. J 

.21. Prob cia ot acanthocephalid 

rig.22. Winterkill ot t1ah. 

lt. 
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