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The p b l m  of artorabundant pcrd.atFons of undesirable--ai.r.ecl 

pnnPLsh species  i a  c o n t h a l l y  conf? mntlng f i s h  w a g e r s .  A fcasiblc 

solution Lo th i s  perpledsg mzmgangnt problcm has been t ! ~ c  ob.jectivc 

of  numerous stu&'.es airid trFal projef:~ts. &;.be of t h e  corrective :aethocls 

that h q  been tricd include mechanical m d  chemical f h h  removal, pre- 

dator fish stockingo water level manipulation u.d basin drainage, OC t n z w  

.met-, c h d a l  b a t m e n t  has gonerally provided ttic t nu st k,ae&afe z::d 

moat dependabh remilt s , 

Effective f i s h  corrtml t i m u g h  t h e  application o f  variox3 f i s h  toxi.- 

cants ha8 been approached on complete c l i n h t b n j  p r t i a l .  ( s e l e c t i v e  

toward p a r t i c u l q  speciee); cr spot ( t o t a l  eliniination o f  all species .in 

a r e s t r i c h d  area) treatment bzsi.6. It is f;cnerally c o n c l ~ d c d  ti:.at ir v?1-y 

dras t i c  reduction or tota l  e l in inat ion  o f  an undes.irabl.e ?mt'j.rh sjlccics 

i s  requFred to achieve reasonable or cksimd r.lar-cmezt ; u ~ l s .  

i;l;~& highly e f f e c t i v e ,  thcre  are occasions or c~~c:L~Is::;~~PEs ;:i;cr: 

total chemical treatment i s  not readily acceptable o r  p o s s i k l e  to  rrchi<.vc. 

Therefore, a l&lcal ard deaireble approach would be to .",elect.vcl.y ~-cc;..:cr- 

or e l i n i n a t e  certain t r o u b l r ? s a e  panfish w!thout serio-asly !~srnir;-;  the :nore- 

desired fish. 

?.lost of the  avallahle fish toxicants  as well  as nary other che::licnls 

have been t e s t e d  f o r  theLr p o t e n t i d  as se lec t ive  toxicar:%s, !?cs .:lt.5 ...A / e  

been varied and generally no t  t oo  e n c o u r x i ~ .  h n $  s h c e  ihe cxha:ist;ive 

research that  l e d  t o  t he  develorxrtgilt and realizatJ.on oi' t!ic sa!-ect5.v~ 

chemica l  l m p r i c i d e  ( 3 - i k F f l o . ~ t ! . l y l ~ - i I i t r o p h e n o l )  !:is5 I?;s?a,;cra ::~tc-c 

hopefully w.d anxiously uoited for  the d e v e 1 o p r . t  o f  s i ~ d . 1 ~ -  se'sctive 

f i sh  t o d c a n t a .  The recent d e v e l o p e ~ ? t  of ant iqjc in  a:; a f i c b  t o x i c a t  

offera great  poss - lb i l l t i e s  Fn this d irect ion.  Limited exy>crincntn:i ':FL ~f 



- *  

arrtirriych has already provldbd enco-+?,aging results o f  being use fu l  

selectim fFsh toad.cont, 

W a l k e r ,  e t  al, U&, reported -F wida rarge of responses on 24 s p e c i s s  

of f i sh  expoaed to varioue c ~ n c m t r r ~ t i o n s  of sntiqrcin, botli b. the labora- 

tcuy and in f i o l d  tests.  Among t h e  most sensitive f i s h  t o  antintyein were 

trouto perches, and harring, Intermdiate in sensitivity were nort5c.m ?i!<c, 

sunfishes, suckers, sticklebackcr, certain lrdnnows and carp. Ieast sens i t ive  

uerra freshwater catflshea, bullheads, gars and bowfba,  

Meld b 3 t s  coduct8d .Fn several s m a l l .  nor thzrn  WFsconsFn l&cs 1 :x~e  

resulted in either selective fish kills or a drastic r d c t i o r .  of c e r t a i n  

panfish species. !l?mae selective o r  -,hid f i s h  k i l l s  were a c c c x ~ ; ~ ~ s n c d  

t h o u g h  the application of low dosqes of t h e  comercia1 prodlict ~lntrcl-5,  

uhich is a &J forrmilation of ant3qjci.n (act ive  ingredis~t I:;, k e r t  97:! 

ooated)on SUP sand, 

wn* 7~ndYcted bj a d o n s k i  %and !-!en& (1366) b: i4c2,rrrth :i:c! D.-.rc!: la!<cs 

in Oneida Coune and Harriet Lake in Forest County, showed t h a t  a c o n c c ~ + , r . . i L ; ~ ~  

of 0.5 part per b i l l i o n  of  antir;Eycin c o r s t i t z t e d  a lethal l e v c l  te ~ . c l l o u  

perch, Other fisher, in these lakes (larg? ar.d n31 bms, b l~c : i l l s ,  !.:?Fto 

suckers, rock baas# @.den shiners and blmluno3e rnir,raws jwms dfectc .d  L-- 

f er leseer (but varf able) degrees, '?hi? tlu-ee 1d:es tes ted were irtcr!rt,l?-l, 

( t o t a l  alkalinity 2.0 to 5.0 ~pi1.1 nnd had low pH (5.3 - 5.3).  

Nierputh (1967 unpublished) treated Rush Lalce, Do1.?~13s C o w ~ t y  ~,:-:.tl-, a 

concentration of 0.5 ppb. a n t w i n .  Rush T&e I s  22 x r e s  i:! size,  hzs a 

to ta l  alkal-Mt-J of 38 pp-. a d  a pII of 6.7. Fish co1lectior.s follg-.+rL?; -  LA- i- i --; 

treatment y e s l ~ l t 6 d  Fn t h e  r c x o v c q  of ;i~l?m&iatel;r 2,002 b l x  :;ills rrcii;;L?i,: 

in s h e  h m  1.5 to 4.0 Inches. An unknown nmSer of yo7u.g-of-the-3-er,- 

b l u a g i u  (0.5 to 1,j lnchoa) -re a l so  k i l l e d .  Altho~;-h saxe b l . u c , s l l s  LT 

tb d e r  3i3e raga3 were killed, p o s t - t r e a t ~ e ~ t  sa.?qlFn; a;:d observztiisn ; 



had -6 In t h h  p r b b u h r  ~ ~ ~ ~ ~ a a t l o a  It did mt a n a a  as tba2;h  

a dseirdale sslaatioa k i l l  of blue&?& had been achimod, kcrgwautis b a a  
. % 

v e ~ r ~  r i r $ u a U ~ ~  W c e b d  bp th ia  k eabsnt .  !jo Larger baas w r e  k i l l e d  and 

b a a  t b  a dasen yaungdf-thegrear FlngarUng b a m  w e r e  famd, 

C a l l c a r  and Hubh (l.967) obtd?.ed .;ood Mllo of b1uedI.b rrnd rcck?~as 

Wish OR a aeloetltre baaia for size and species on p . d  experhrr'cs CW.- 

sFBIp (6 I n c r b ~  arzd ovwr) largemouth brim m e  not s ~ ~ ~ i - f i c a n t l y  p ~ f e c t e d  by 

Anatl2-t Radcawki (1967) reported t h a t  l a r v i t h  hmo,  .U : r i z z a r d  :;hat:, 

m h  unhanmd urrtil the cmmtratian w a ~  inom& t c  20 I:+, 

Further tggthg on the sc?lQc^rive qcrrlity of ant-l&a uaa condmted in 
@ , ; w a f ~ ~  r r r h ~ b ~ ' l . c /  ) 

m h  W & h k n z  t he  cormemtration h l  to 0,75 ppb, P o d  ~ E E ~ A Z ~ R ~ ,  

flh C O ~ L X ~ ~ ~ U ~  mS.tLtaQ in ths recovery of ~!~mxi~aa ta ly  12,003 - I r S  to 

4.5 inch blw~aeill9j LOO y~~ng-of-year fFBh (owple colJ.cction) md 25 

larger b l u e g i l l s  r w  fn a b e  f2.an 6.0 to 9.0 inches, Pro4 rcaks1 t  

ourrrrg work l i i a t e d  that the pqulation af larger b l u c t U a  6,0 k tshes  

and owr in R u s h  La!a was not very h d a n t .  

A t  thia slightly h&he ccmm~t ra t ion  (Oc7S ppbp) l a rgm9Jt i  bm3 

c w d  I\s in t b  aarllcr traalanent, none of tile l ~ o r  bass preaext  L.rl tile 



In suablry, f o l h n p  aaumvye a)wtQed a way d r a s t i c  m e t i o n  in tho 

b1wgi.U. poprl- a oi;mlflrr~& E u t  not ccaq3lwb kill. af l a r g w u t h  bass 

ftrgeIlngs3adl m W* 8dratawmr t h e  lsrrpT b.ws, *b a :A&- 

oozxtmtratiar but did auxmb to the later treabaant of oo?j ppbo 

A d r f i % c m a ' l  ta&a to the Qffbuts 8r.d cwleutivity of antizycin 

on otbw f i sh  epeaies were coaducted in thrs fall of 1967 in two rat.nd i ~ ~ a  

peDsds locM in WarJrkrrrr County, Ona pcsd uas used far t h e  roari?(= o f  wan-- - PbgwrU(p Qnd aant8ined only thie sh&t fish spo i e s . .  The ascmd 

ponsi; used far &ng mlceu i'ing-prws c o n b h e d  not only ms;ceLlu'~;,ca, 

hxb a b ~  fatbgd mbmW u b h  had been b.txv&& LW f o r e c .  30th pon& 

bad b.eor aei.u8d and flniferlhg f i s h  ?;snr?sted to a vcrjr lou r.m.bcr prim 

to m a m e  lb+#~ pon& were treat& wlth azt -in at a co? , ce . ? t~n i i a  

Aa ecpwtsd, them wss a de-d r e a e t b n  in the offect of  L:?c tccdcmt 

on ths fish T3j.s naa due to t!ie cold water taaprakxres ( l i l j c ~ ,  ~9.d 

-I* 
In t!m vabm pand c k d  fin;-er-s uere first o W r v e d  and collected 

tn, &ys nFteP hdaen t .  X t  tb oaye tLw othcr  seriously dis t ressed  

ppallqyb FLngerUaga mra also obamnd. BJ the 4 t h  duy i t was qparorrt 

that crll of the w a U q e  fingerl&qa Ln the poixi m a  deadr The ualkyks 

mqed ikom 3.3 t o  b.7 inches m d  avcragpd 3.7 inches, ':This ;:o;:Z uas la ter  

trodad u i t h  l.0 ppa. rotono2.le <md no wd2eya f b g m U a g u  b;c:r: a b s ~ r ~ c d  cz 

mcmmd. 

The rasulb ob- in "Als experbent strongly Fndicato c;:a",r-r.&g.a 



The of 0,s p e!tmin to the m s k e l h n g e  reari~g 

pobd d M  b s 9 , ~ b  acmc:1~.aPon as to the to-xicity of ant l iycin 

t~ wkeUnneJs. P e r W  hits t o  pond &sFng a fi=dw p d o d  

faUawing h a b e n t  rssulted In the movory of 6 dead m s k a l l ~ m m  finger- 

lings. %a fFPBt hlmarmua of dead entskelbrgg occurred 9 days ef ter  'the 

prpd had Oeap t&&ed. had flsh recovered ranged h 7.8 to 1015 frchae 

and amragad 8.75 iaehso, 

W n  tbu& a few ausklaa died, l i v s  r~uskellvnga fingerlings were ob- 

e a r r e d  aa each h f ; L u  to the pond including the last days of t h i s  ax,peri- 

mental p d . 6  Ha& of the f i sh  o b s d  appoaxed to be livc3,y anrl actj.ve 

trlzen ~~d or atarbled. Howmar,  a f e w  f i s h  sholrad defix'd-te signs of 

&fee- by th taxicent, Sick flsh vare wre lethargic In t h e i r  

reoetiom and wltbu$ too m h  effort could be captured w i t h  a dip net, 

ItbQ T h r  Iish alro had a noticsabls f l u q p s  g m r t h  domlopinj ?z.rsurd :.ha 

tins and in tho belly mglcm, This related condition is  appmcntl.y (iu 
.. - 

t o  a lodm o f  thb probutivu body ~ U C W B .  A similar phyoical c h m g e  ww 

e y s d  bp Radmaki (-1 and Walkor ( l.564) was also noted :ln the dr\,sd 

floh aollaakul in Rush Lalce and in the w- pcnd, 

Ths fathaad mimows in th ia  r;ailsksl.lpryle rearing pond tcre n o t  resis== 

h z &  t o  the rurt- t reabnt.  Dead and d y i n g  fothcads were obscllved 

bqy foUlming tpsatrerrt. W i t h i n  the next couple of  dzya mst of  ths 

'I5 mizmdng, w i t h  death Mtrtbb., . 
This t;cnioiw IPtu4g was continued for js as msibls .  I n  c.m.ly 

November, hawmsr, the  %eat, had to be tenrt-lnated bcsuso t.kc p m d  Ira3 be- 

co3ldng I a e - u o M ,  ard it wxi ds.~ neCaas8ry to rid the jmnG of arv rerr,aic- 

ing fb% On N o w  f the pond wm treated with 1,O p p d ,  rotenone, 'The 

poad Rwe o m  M t e l y  t h e o a f t a r  and it was h-po%tibls 'to dztmmira 

m u ~ y  &- t a r s  kil led. Only o m  m&ell\mm 11,s i n c h s  w ~ ?  



satuerUy aeea or recovered af ter  th:. rotenone t r aa tmon t ,  

It uaa unfartmrrte thak this e ~ r m r l m e n t  had fa be terminated K i t h u t  

a m c m ~  defFnite cmslus icpr .  Apparentb s a w  nuske-u sere able t o  

sundm this ooncefltratioa of  ant iqvin  (0.75 ppb.) uhile other f i s h  

perished. Them is a p o ~ r s i b i l i t p  t h a t  sFze and/or individaal resistants 

n w  ba factors i x l  the ability of  some f i3h  t o  survive. 

Work by 'JenriPa (L967) and Walker e t  al (196L) indicates t b a t  a r . t iqc in  

is not harPlPul to aquatic plants,  bottcaa Taw,  plankton, Fnaects, a~ph3.bi:n~ 

turtlea, birdrs or namds at the coficentratim usually used for fish eradi- 

cation+ T h b  feature, togethcr with its r a p i d  dstoxifioatiotl i m v e r s i b l e  
J 

ectfon and ease o f  w a t i o n  rdce mtiqycin a m o l y  n t t r a c t i w  fish 

? ' A ~ c  Ult, 

The antiL.3pch In Z h t r o l G  Fs fo&~+d on s i l i c o n  2r,d is r e l c u o d  

ee aa the naterial m t t h s  thro~igh  5 feet  of watcr. \:cil;kt of 

the elllc;ron%usea it to sL& verzf rap id ly .  T h i s  c h a r x t c r i s t i c  poses t n e  

~ ~ i o n r  W i l l  the antFngcin be f'uw released if t h e  silicon settled ozto 

or eoan Fnta the bottom si l t  when appl ied  i n  water lcss than 5 fcct  i z  

depth? Until t h i s  quenticm is resolved x1.l t o  avoid a q  p o s s i b l e  l o s s  or' 

taxbib, poaaibly Pfntml& shouid be applied at a dapth of aro-x,d 5 f e o t  

ar m e *  Under t!!b lidtation, s;!oal areas c w  o f t e n  he adaq-~atc.ly 

c m d  by circula tbq treated water toward 3;1ore atling a motor p ~ x e m d  

boat. Iionaal w i n d  and w a - a  action a l s o  he lps  c ~ c ~ ~ L ~  toxic water in+& 

t h e  shoal areas. To treat d l a l h w ,  mddy o r  weedy Says, tile bcst  a p p r o z h  

m q r  be to dissolve the required arasunt of F i n t r o l 4  m d  apsl:r 2s L scl~tion, 

A 2iqd.d formulation of antiqyclrr Fs n3u a-railable uh ich  cauld be used in 

umaa requiring spec ia l  consideration. Othor f o d o t i o n v  o f  Piz~rol. ( s ~ c h  

ss rmtrol-13 relam at depths other t h a  5 r'eet. Such fo.mlatiors are 

avadloble v y ~ j a  special order f b n  the manufacturer. 
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b t m l  8ea ka @d very aaai.')y and uniforraly by U J L ~  e i t h e r  a 

W m m d c w d  rmxl am$:rlr f&Uzer q r s a d a r .  k ~ v ~ n ,  

-gar, and Gildrrfms (1967) d e v e b 3 c i  a relati* inaper.si.~e lp-fired 

a p e d i n  far ~~ larger W i e s  of water. For tr-sating s:xJl.cr ldccs 

an8 a harzd operated at m h  ~ z 9  the (0rkho b h k i b b k d  Spcader) works 

very wgll, For ecmple, it bwk approdnate2.y one hour t o  apply 23: pouiida 

af Flntm16 m r F i a d y  over the ZJU-f ace area of :?wh T&e u h i d ~  1:: 22 acres 

in size. The Ortho ar.d other similar spmaOars are wailahle t,!;a-oush ra-3' 

~~ hardwere store8 or g-n eqpb c e r . t m .  workers prefcr t o  

dh.ibbb the arrtbqein diractu jbto the  prop u a h  as the boat traveiso This 

It is swgdW that in mlectiw qpUoa t ion  of mt.F,qy-cir ~ ! I C  material. 

be m a d  as un3fcmdy as possible over the surface area of C!;c ldtc. T h i s  

oh0ul.d insure be%ter coveraga and avoid t h e  possib4,lity o f  hL:h?y L,nxic 



A If3k of C- and mientifh r-3 of f i a h  f a f l i e s  and 
fiahaa ussd in thb rsporb. 
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