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TM uee of p,rtdylMreurtc ••tate tecllaical ( Ml) for tnatllllnt of 

vartoua exc .... 1 41tMANa of filll, aa ._ .. te4 by V• llon ad Katz 

(1946) and teated flrat t,7 luakel' (1948), Jiu gtvn .-e11•t ruult• in 

tbe put ••Vff•l JMI'•• lt 1laa been e-,.tally efficectoua la tlle tnat• 

... t of &ill tro\lble among trout. althcNgta uperi.Mata by lcMlpra. !l .tl• 

(19Sl) ad -,er1eac• of otbc• uve pl'OYen tt• toxicity to rainbow trout. 

It would be of coul..,al>le advantage to the ftab"'8vltclat if 1t wre 

poaeible to un tM• CMIIL&at without clanger of aol'talit:, aong ra111bow 

tl'Out. 

RietOl'J' of the Probl• 

ln Mtclaf.gan, PNA wa -,lo,N aucce1afully in controlltag gill 4taMN 

-. bl'OOk trout ta 411\ltioaa up to 1:2.50,000, and aDftl rainbow trout at 

a dUutlon of 1:500,000, deaptte _,_1ecu tn otlMR atate• that la.Ucated 

tilt• chatcal eould be lethal to rainbow trout. After u•ing MA. for oout 

tw year• ln tnaCMata of aUl ,, ..... __,.. ratllbow tnut, tw iacidente 

oceun-9' ta wblcb • lllgh •rtaltty follCMiMd tr•te11nta. the feet that NA 

&om cw eource• •• tnvol ved Maggeeted that the clMat.eal fr• only ou of 

tbia eourcea alpt be lethal to the fiah. 

1be firtt !ncbleat oceun-4NI at Odea utcllery ._. rac_,a _.. con• 

atl'ucted tn tllll!t P••ll•l ..-1 .. of five poada each. TIMI aw• four pOGCla 

of eacll uri•• contalnecl brook trout and the l.,,.,._et poa4 of wb Mrtu 
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held le-gal-aiaed rainbow trout. During the •ming of Oetober 11, 1954,. 

brook trout in the upper ;>ond of each nr1ea were treated with P'MA and the 

treated water was fluabed tbroqh tbc lover four pond• ae uaual. By chance, 

the eh•icala u•ed in the two ponds were from 41.fferent cheaical capaniu. 

on October 11 and 12 a 7-peretmt mortaUty oect.lffed 8l1ll>ng the a.ooo rainbow 

trout in one of the loweraoat pomla; rainbow tt'out in the comparable poml 

of the other ••l'i•• vere not aovernly affcted. St11ee fieh wore killed in 

one panel and not the otller1 there wn two J>08&ible cauaea for tile ta0rtalit1-

eltber there had been an ffl'or in lllak:lng the atoek aolution for treatina 

one pond or the PHI\ &om one of the aounea vae at fa.ult. Later teeta proved 

that error in making tbe etock solution•• aot naponaible for the loaa. 

'I1M aeeoad iao14ent baplMl'ei &t Banietta utcHI')' on Mareh 3, 19.SS,. 

wen ratabov trout fry vere givea the usual prophylactic tr .. taeat with PMA. 

Sevual bours later a mortality began tllbich extended throughout the follow• 

ing day act neubect in the loaa of about 600,000 try. tlM !MA aployed for 

thia trNtael\t waa fr• a different aource tban the PMA previoual7 uaecl at 

Harrietta and._. idaUcal to that pn.-.d to have cauaect the loae of legal

aized ratnoov trout at the Od.a batcaa:y. On Hanh 4, in• attempt to 

eatabliah the cause of the previoua day'• lo•• of fry, Hr. J. Soutbwlctc. 1 the 

hatcury aupertntendent, treated one group of ninbow trout fl'J with NA 

frca one aource Md another group with NA frc:a the MCOY Nune. Flail 

e«poNcl to the '1f.A. previoualy eap1oye4 at Jlaff1etta (here tamed Bo.l) 

remaine4 normal, l>ut all flab 41.ed iu the group treated with PMA fl"OIII tile 

new source (lo. 2). 

ln vtev of the above incident ■, expertaeate were eonduct-4 tc eqWll'la 

to teet ch•tcala froaa the two eoUftee under controlled coaditiona. 



If feet of PMA hom two soure•• on brook tl'OUt md rainbow trout 

for fMiiCh of aevei-al teat• ten fish wre plaeed in an ••ated aquarium 

and apond for on• b.our to a 4Uutiou of PKA. teata with each of aeveral 

dilutions .. re IDild.e in cluplleate. At the end of the hour. treated. water wae 

replaced by freah vatu 4Dd the fiah were observed for: 16 hours. water 

teaperature waa 550 1. The reaulte were aa follOW11; 

PHI. No. l: 

R.a1nbow trout 

1:s.00.000, No aiortali.ty ia 16 boura. 

lrook trout 

1:S00.000. No 11110rtalit7 ia 16 hoUl'a. 

PNA tfo. 2 ! 

Rainbow trout 

1:S00,000. AU 20 fiah 41ed in 16 hours. 

1 :1,000,000. Twlve of 20 flab cllecl 1n 16 hours. 

lrook trout 

1:500,000. Mo aonaUty in 16 houra. 

1:80,000. lo w.,rta11ty 1n 16 houra. 

MortaUty oecuned bet1lfHll two &nd eight hour• aftff traafer of the 

fiah from treated to fl'eab wtcn:. 

The raault• of thie ftper181fflt WI'• reportecl to tbe Malltnckl'odt. 

Chatcal Work•, St. to,d.a. IU•.aourt, ad a N111Pl• of NA frca eull e,ouree 

•• Mllt to tla• for ualy1f.a. flley reported that Nllple Mo. 1 ueayed 

81. 4 pen•t PMA and aaple No. 2 aaNyed 37. 0 peneat. They alao inclteate4 

that tbe c011pOaf.U.oa of Pyr1dybNnur1c Acatate Technical varle• to 80IN 

oxtent. hcau.ee it t• uaed principally•• a fungicide for ifflluatrtal 



eppU.oatiou a pun produet i• not nquil'N, nor for the intacled appltcatton• 

i& it neeeaNl'Y to ideftt!fy or cloHly regulate tu percentase• of vartoue 

taapurtU.ea contained ia the coapou.od. 1.'be UM)' val•• reported for thia 

product do not necea&UUy npreMnt tlae pyi-tcl1l•rcurie acetate content 

aa such. flley actuall:, !nclucle all oth• Ol'&•ic INl'CUI')' coapoun4a preNnt, 

aucb u pol,-n•ated P)Tidine capoUffl'la and the• would be report..S u a 

equt11alat .-ount of pyrtclylMNuric acetate. Aleo. the product t• re• 

Ported to contain Vlll'11"8 p~ttoaa of alkali acetate wbicll could cauN 

atgntftcant difference• ta aauy fr. lot to lot. 

Ille eff•t of RIA of 4tffweat c-,oa1t1on on raillbov tl'OUt flaprllnga 

!be NaUlnckndt Cl•••hsal Work• ld.n41y fl.lfti__. upon nqueat feur 

--,1 .. of NA which UNJed 81.8 P91"C•t, 84.4 puc•t, 84.8 peneat and 

87.3 percent. 8-h of theN four uaplea wa teated oa ft• in cUluttoaa of 

1:400,000; 1.soo,000 Md 1:600,000, and eab dilution•• tute4 oa three 

lot• of ten ft.a ucb. Oaly raiabov trout f1ngerlins• wre aub jeatecl to the 

teat• bec•H euU• reeulta •--■trated that brook trout wre not adver1ely 

affected by fMA &oa eltber aoure.e. 

Aaona the lot• of fiah apoNcl to U111plu of MA ....,.1111 It.a ,-c•t, 

84.4 percent and 84.8 penat, tlMre -.. ao •rtaU.ty ln 24 boura po•t•treat• 

aant. -»'II tlNa lttts MpONcl to the 87.J•,acmt N11ple, ,oet-tnataent 

aortaltty wlthia 24 hour• wu •• follow: 1,400,000 •nuticm. 24 of JC 

flab ctietl; 1 tS00 1 000 dUvttoa, 20 of 30 tiflh cl1e4; 11600,000 d.Uut1oa. 11 

of JO flab tiled. 

Diacuatoa 

a. ... of tit.ti va1att.oaa in lllpurttt.•• cootailled in Pyrttlyblenurtc 

Acet.ate fNllnf.cal the i-nult• of tbe expwlllnts •• not clur cut. For 

taecace, there vaa • IIIOl'taU.ty .._ the 81. 8 perc•t Hllpl• •• t .. ted in 
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a diluti.on of l :400, 000 with a relative Ml'CUl'J concentration of 2.04. 

However, 11 of 30 ftab d!fad when the 87.3 perc«1t aaple waa tested in a 

dilution of l :(100,000 With a relative mercury concentration of only 1.46. 

Obviously the 87.3 pn-cent eaaple contained an impurity that•• toxic to 

rainbow trol.lt. 

Since the impurities in PM.A are utd to vary fros ooe batch to another. 

it i• rN:soo&ble to ua_. tbat a toxic eubatance aight also 1H fot.&M at 

time• in the pro4uct usaying 81 percnt. tber•fore aqwaria teata shoulcl 

be made on each aw batch of PMA before large nuabua of ralnbov trout are 

treated. 

At the preent t1M thta infol"I.Ut1on t.• of little value for praetieal 

application tn treatment of rainbow trout becaun tbet-e ta aot aufflcient 

demand to make it profitable for any ccapa:, to produce pyrldylmercuric 

acetate within tlle percentage and coapoaition U.aite that are aafe for 

rainbow trout. However, there 1• alvaya a poaaibtlity tkat •uch a demand 

uy develop in the future. 

the fact that, 111 all""•• mrtality dtcl not beat• until about two 

hour• po•t•treatMnt •uaa••t• that an antidote llight be given taae•Uately 

following treataeat. Since no aubatttute for f'KA us been found tbat ta aa 

efficient tn controlltng gill diaeaae, a eurch for an antidote should be 

profitable. Microacop1eal atudy of aect1ona of gilla taken at intervals up 

to five boura poat•treataet1t d81111>netrated progreaatve cletuioration of the 

tiaaue (Fi&•• 1 and 2), and in ao.. atagee fueion occurred aa 1t appear• in 

gill diaeaaa. An anticlote given aoon after exposure to PMA might arrut 

thta action on tbe gill• and prevent mortality. 

In conducting uperillellta w.ith PHA on rainbow trout. fiu that have 

never b4"ffl expoau to thia cbai.cal aboulc:l be uaecl for eacb teat l>ecauae 

of the poaaibU1ty tbat a tolerance may be developed. l'bia poea11>1U.ty 







ta auggeated by the method formerly uHd at Hantetta for weekly prophy• 

lactic treatment of rainl>ov f1ngerlf.nga. Persormel at Hanletta fount! that 

mortality could be avoided if the ff.rat few tnat1Mftte were made at a d1lut1on 

of l.&00.000. Thueafter tha dilution wa• gradually reducecl until it 

reached ebout l :400, 000. 

!Cr~~t.• 

?bake are due to tile Mallinckrodt Chenaical Worka of St. Lou:la, 

H!aeouri • for uaay1ng Naples of pJriclylwm:u.aric acetate aeat to tb• 

and for •upplyiag PMA of apecific peneat•&•• tor tbe aperiMota. 
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