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The problem of overabundant perulations of undesirable-sized
panfish species i3 contimually confronting fish managers. A feasible
solution Lo this perplexing managemant problem has been the obiective
of mmerous stud'es and trial projects., Jome of the corrective methods
that have been tricd include mechanical and chemical fish removal, pre-
dator fish stocking, water level manipulation and basin drainage. O these
‘methods, chemical treatment has generally provided the mogt immediate and
mnost dependnbls'résﬁlts.

Effective fish control through the application of varlous {ish toxi-
cants has been approached on complete elimination; partial (selective
toward particular species)j or spot (total elimination of all species in
a restriclad area) treatment basis. It is ¢enerally concluded Liat a vary
drastlc reduction or total elimination of an undesirable nantish Spcciés
is requirsd to agchieve reasonable or deslred nmanagement joals.

Arvuvugn highly effective, there are occasions or cilrcumstmices when
total chemlcal treatment is not readily acceptable or possible to achi.ve,
Therefore, a logical ard desirable approach would bs to selectively reduce
or eliminate.certain troublasome panfish without serlioungly hermins the more-
desired fish,

Most of the avallable fish toxicants as well as mary other chenicals
have been tested for their potential as selective toxicants, Resdis ave
been varied and generally not too encouraging. Bver since the exhaustive
researcn that lead to the development and realization of thie selective
chemlical lampricide (3—?riflouromethyl-h-ﬁitrophgnol) righ nanagcers aave
hopefully and anxiously walted for the development of sidlar selective
fish toxicants., The recent development of antimycin as a fish Loxicant

offers greal possibilities in thls direction. Limited experimental -:ec of




antimyein has already provided encorraging results of being useful
selective fish toxicant.

Walker, et al, L96L, reported » wide rangs of responses on 2l speciss
of fish exposed to varlous concentrstions of antimyein, both ir the labora=
tory and in field tests. Among the most sensitive fish to antimycin were
trout, perches, and herring. Intermedliate in sensitivity were northern pike,
sunfishes, suckers, sticklebacks, certaln minnows and carp. Least sensitive
were freshwater catfishes, bullheads, gars and bowfins.

Fleld tests conducted in several small northern Wisconsin lakes have
resulted in either selective fish kills or a drastic reduction of certain
panfish species. These selective or partizl fish kills were zccemplished
through the application of low dosages of the commercial product Fintrel=5,
which is a Jdry formulation of antimycin (active ingredient 1%, inert 993
coatqd)m silica sand.

Mok -;;g_rnhn':'oed by Radonski and Yendt (1966) in Melrath azd ®-reh lakes
in Oneida County and Harriet Lake in Forest County, showed that a concentratioe
of 0.5 pat per billion of antirycin constituted a lethal level to yollow
perch. Other i‘zishes in these lakes {large ard small bass, bluezills, white
suckers, rock bass, golden shiners and bluninose minmows)were affectad in
far lesser (but varﬂ;able) degrees. Tho three lalies tested were infortilo
(total alkalinity 2.0 to 5.0 ppm.) and had low pH (5.3 = 5.3).

Niemuth (1967 unpublished) treated Nush Lake, Douglas County with a
concentration of 0,5 ppb. antimycin. RNush Lake is 22 acres in sine, has a
total alkalinity of 38 ppm. arnd a pll of A.7. Fish collecticns Tolluwin: t"l
treatment resulted in the recovery of approxdmately 2,000 bluc;ills reonging
in size from 1.5 to L+,0O inches. An unknown number of young-of-the=ye:r
blusgillo (0e5 to 143 inches) were also killed. Although some blucsills in

the smaller sise ranges were killed, post-treatment sauwpling a:d obsecrvativns
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showed that mapy snall bluegills es ell a5 some youngeol~theeyear fish

had survived, In this partiocular sitratlon it did not appear as though

a desirable seleotive A1l of bluegllls had been ashieved. Largerouth basa
were virtually unaffoated by this treatment. lo larger bass were killed and
lags than a dosen youngeofethestraar Ingorling bass were {ound.

Callm and thuah (1967) obtalned jood kills of blusgills and redsar
gunfish on a nselsctive basis far size and species on pond experinents con-
ducted in Geargiae Concentrations of 0.5 ppb. antimyein weres “ised urder
varylng candltions of ple Only a few largemouth bass and ;jolden shincrs
were affected at this concentration,

) At a concentration of 0.5 ppb. avallable information indicatss that largc:
gize (6 inches and over) largemouth bass are not siinificantly affected by
antisyedn,

Anault and Radonaxi (1967) reported that larpemouth taas, sizzard shad,
morr, SoAc-ahiners, fathead nmimows, bluerills, igrecn sunfish, and mose
quito fish were killed at conoentrations of 1 to S ppbe antimein, but cate
figh remainsd unharmed until the concentration was increased tc Z0 piT.

lernon, {1966) reported tnat amtimyeln i1s algo toxde to Lish opid.

Further testing on the seleciive quallity of antimycin waa conducted in

(Niomuthy mo prbloshed )
Rugh Lake by inersasing the concantration level to 0.75 ppb. Post trestment
fish collections resulisd in the recovery of aprroximately 12,000 - 1.5 to
Le5 inch bluegillsy LOO young=of=the=year fish (sample collection) and 25
larger bluegills ranging in sise from 6,0 to 9.0 inchese Pra=tresiment
w work indicatad that ths population of larger bluegilds 6.0 inches
end over in lush Laks was nol very ocbundant,

At this slightly higher concentration (0¢75 ppb.) largemouth bass
younge=of=the-yoar fingerlings were very noticeably affectad. Approximstaly
‘3,600 desd fingerling basa ranging in size from 1e5 to 3.6 inches were re-

coverad, As in the carlier treatment, nore of the larger base present in the
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lake wers killed,

In summary, followap surveys srowed a very drastic roduction in the
bluegill population; a gimiflcant but rot complete kill of largemouth bass
fingerlingss and ro mortality wvhatacever among the larger bass. As a side-
1ight, one vhiSe Sucker 20 inches in lencth was rot killed by the 0s5 prb.
corceniration but did succumb to the later treatmsnt of 0,75 ppbs

Addiicnal tests to determins the offects and selsctivity of sntimyein
on other fish species were conducted in ths fall of 1967 in two natural fars
ponds located in Washturn County, One pond was used for the rearing of walle
e:n. firgerlings ard cormtalned only this single fish specles. . The second
pond, uged for rearing muskellunge iingsrlings contained not only muskellungs,
bub also fathead minnows which had been introduced as foragec. 3oth poncs
had been osined and fingerling fish harvested to a very low number prior
%o treatamonde These ponds were treated with aniirmycin at a conceatration

- N
—— wwas gy

As expacted, there was a delxyed reactlon in the effect of the toedcant
on the fish present, This was dus to the cold water temperatures (LB°F, and
lover)e.

In the wslleye pond dead finjerlings were first observed and colloctad
two days afler treatment, At tho sane time other serdously distressed
vallaye fingsrlings wers also observed., By the hth doy it was apparant
that all of the walleye fingerlings in the pord were dead. The walleyes
ranged from 3e3 to Le7 inches and averaged 3.7 inches. This pond was later
treated with 1,0 prm, rotenone and no walleys fingerlinge were obsurved co
racoverad,

The results obtained in this experirent strongly Indicate tiiat walleyoe
fingerlings, like yellow perch, oo very susceptibls to low leovel concene
trations of antimyein.
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The applisation of 0,75 ppme @'tigyein to the muskellunge rearing
pord resulted in sn dndafinite conclrzion as to the toxdcity of antiamycin
te mskol].:ngo. Poriodis visits to the pond during a ld<dzy period
following irsatment rssulted in the recovery of 6 dead muskellungs finger-
lings., The first appearance of dead muskellungs occurrsd 9 days after the
pond had been treated, Dead fish recoversd ranged from 7.8 to 10.5 inchee
and averaged 8,75 inches, |

Even though a fow muskies dled, live muskellunge f{ingerlings were ob-
served on each visl} to the pond including the last days of this experi-
mental periods HMost of the fiash observed appeared to be lively and active
when dioturbed or startled, However, a few fish showed definite signs of
being affected by the toxicant. Sick fish were more lethargic in their
reastions and without too much effort could be captured with a dip net.

,uﬁ? These fish also had a noticeable fungus growth developin; arcws ithe
fins and iﬁn___tho belly reglon. This related condition 1s apparently cue
to a loss of the protective body mucous, A similar physical change waz
reporbed by Radonald (1966) and Walker (156L) was also noted in the dead
f13h collestsd in Rush Lake and 4in the walleys rearing pond.

The fathead minnows in this muskellungs rearing pond were not resiye
tant to ths antimyein treatmsnt, Dead and dying fathcads wore obdserved
the day following tyrestment. Within the next couple of days most of the
minmovs vers dsad, By the seventh day cnly an cceasional ninnow was still
m, with death mtabla/.b‘

This toxicity study was contimed for ag long as poasible. In carly
November, hovwever, the test had to bs terminated becauso the pond Wes bee
coaing ige=coverad, and 1t uwas also neceasary to rid the pond of any remaine
ing fish, On Novamber 3 the pond wae treated with 1.0 ppae rotenone. The
pord frose over immsdiately thereafter and it was imposaibls to determire

how marny musksllunge were killed, Only one mmskellungs 11,5 incheoz wes
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sstually seen or recovered after th: rotenone treatment,

It waz2 unfortunute that this emeriment had to be terminated without
& mores definite cemslusion. Apparently some maskellnnge were able to
survive this concemtration of antimyein (0.75 ppbe) while other fish
perished, Thers is a possibility that size and/or individaal resistancs
may ba factors in the ability of some fish to survive,

Work by Vesina (1967) and Walker et al (196L) indicates that antimycin
is not bharmful to aquatic plants, bottom fauna, plankton, insects, amphibian..
turtles, birds or mammals at the concentraticn usually used for fish eradi-
cation, This featwre, together with its rapid deto:d.fioation) irreversitle
ection and ease of gpplication make antimycin an extremecly attraciive {ish
toxicant,

The antizmyein in FintroleS is formulated on cilicon and is relcased
wmifornly a= ihe naterial settles through 5 feet of watcr. Tae weight of
the silicon causes it to siak very rapidly. This characterisiic poses the
questions Will the antimycin be fully released if the silicon settled onto
or even into the bottom silt when applied in water less than § fcet in
depth? Until this question is resolved and to avold amy possible loss of
tadeity, posaibly Fintrole5 should be applied at a depth of around S feeb
or morees Under this limitation, si:cal areas can often be adequately
covered by circulating treated water toward sinore using a wotor powered
boat. Normal wind and wave action also helps circulate toxic water into
the shoal areas. 7o treat shallow, muddy or weedy bays, uie bcst approach
REy be to dissolve the required amount of Fintroleb and apply as & sclution.
A liquid forrmmlation of antimycin 1s now available which couid be used in
areas requiring special consideration. Other formulations of fintrol (such
a3 Fintrolel5) releass at depths other than 5 rfeet. Such formulations are

avallable upan special order from the manufacturer,
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Fintrol can te applied very easi’y and uniformly by using either a
hand operated or mechanized seed and/rr fertilizer spreader. Lenron,
Bergsr, and G1lderims (1967) developed a relatively inexpensive powered
spreadar for trsatlng larger bedies of uatere For tresating smaller lakes
and ponds a hand operated unit such os the (Ortho Whirlybird Spreader) works
very well, For example, 1t took approximately one hour Yo apply 233 pounds
of PintroleS uniformly over the surface area of Rush Lake which is 22 zcres
in size. The Ortho and other similar spreadersz are avallahle thyough many
local hardware stores or garden supply centers. S3cme workers prefer to
dridble the antimyedn dirsctly into the prop wazb as the boat travels, This
is a relatively simple btut effective methode. '

It ia auggeat-ad that in selective gpplication of antimycin the material

be srraad as wniformly as possible over the surface area of the lake. This
should insurs better coverags and aveid the possidbility of highly texilc

LTORB,



GLOSSARY

A 113t of commen and ccisntific namss of fish famlliez and
fiches uvsed in this repord.

Yellow Perch

Fiah Femilieas:
Comcn liame Jclentific Nane
ar YepIlsosteidae
Bowfin Family Amiidae
Herring Famdily Clupeldas
Salmon Famdly- Salmonidae
Sacker Family Catostamidas
Himmow Fomily Cymrinidae
Catfish Family Ictaluridas
Sunfish Family Centrarchidas
Stickleback Family Gasterogteides
Perch Family Percidas

Fishaa:

Perca flavescens (Mitchill).

Walleys ostedlan vitreus (Mitchill)
Musikellungs kaox %u%ﬁchin
Northexnn Piks Esox lucins ua
Smallmouth Bass Hicropterus dolomisul Lacepdde
Largemcouth Bass Hcropterus salmoides (Lacbplde)
Gzeen Sunfish lepcads cyanellus Rai‘inesque
Redsar Smfiah T'% Hcrvﬂogma (Giénther)
Blueedll nas 1roc haofinesaue

. Tepcmis glbbosus (Linnacus)
Rock Bass Anblopites rupestris (lafinesque)
Carp Cyprinus carpio Linnaeus
Golden Shirsr RotemIzomis crysoleucas (Mitchill)

Fathead Mimmow
Bluntnose Hismow
Whits Sucker
Gisanrd Shad
Hoaquitcfiah

Pimephales promelas Rarinesquo
Pimephales notatus (Rafinesque)
Tatostams commersoni {Lacepdde)

Dorosomn ¢ armm { LeSucur)
Gambusia %ﬁaird and Cixard)
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