TABLE 8—RETURNS FROM BUYING AND SELLING CHANNEL

CATFISH.
Costs
Bought 672 pounds @ $0.40 per pound ..............c..... $ 268.80
Delivery costs, 200 miles @ $0.15 per mile ................ 30.00
Salary for driver .......co.iiiiiiiiiiiiiiii e, 15.00
Dressing fish, 4 people took 4% hours 1.25 per hour... 22.62
(fish dressed out 59%) @#Zp
Total CoBts .....coviiriiiiiiiiiiiiirirneneneens $ 336.32
Gross Returns
396% pounds of fish sold for $0.95 per pound ............. $ - 376.67
Net Returns—to management ................covvvvnnenn.. $ 40.35
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ABSTRACT

Antimycin was applied to five fresh-water ponds at 3, 4, or 5 ppb,
and to two salt-water ponds at 10 ppb. Undesirable fish, including four
centrarchids and one cyprinid, were eliminated from four of five fresh-
water ponds. Undesirable fish, including a centrarchid and a livebearer,
were eliminated from both salt-water ponds. Mosquitofish, Gambusia
affinis, were killed in five ponds, but were eliminated in none. Channel
catfish, Ictalurus punctatus, that were in four ponds, were not killed.
Antimycin showed real promise as a fish toxicant particularly for re-
moving trash fish from catfish ponds. Antimycin, under the trade name
fintrol, is registered as a fish toxicant by the Food and Drug Adminis-
tration and by the U. 8. Department of Agriculture. The retail cost

go tzeat one acre-foot of water with 3 ppb antimycin was approximately
4.50.

INTRODUCTION

Trash fish in catfish ponds can be a major problem in fish farming-
Fish such as green sunfish, Lepomis cyanellus, compete with catfish for
food, space, oxygen, and may also introduce parasites (Hogan, 1966).
Green sunfish compete with catfish for feed; this can be costly. They
must be separated from catfish at draining; this requires extra labor and
expense. Antimycin shows real promise for removing undegirable fish
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from catfish ponds without killing catfish. This paper discusses experi-
ments conducted in seven ponds, four of which contained channel catfish,

Ictalurus punctatus.

Antimycin has received much attention of late as a fish toxicant.
Dunshee, Leben, Keitt, and Strong (1949) isolated and identified the
bacteria. It was called antimycin because it was toxic to fungus. The
bacteria was also found to be toxic to fish in very low concentrations.
Strong (1956) reported that it retarded respiration of cells by inhibition
of the electron transport in the oxidation-phosphorylation system. Use
of antimycin as a fish toxicant was reported by Derse and Strong
(1963), Walker, Lennon, and Berger (1964), Loeb (1964), Berger
(1965), Hogan (1966), Lennon (1966), Powers and Schneberger (1967),
and Radonski (1967). Herr, Greslin, and Chappel (1967) reported that
antimycin had a relatively low toxicity for mammals.

Berger (1965), from laboratory tests, reported that antimycin killed
some fish species at concentrations as low as 1 ppb. Some of these fish
included gizzard shad, Dorosoma cepedianum; carp, Cyprinus carpio;
golden shiner, Notemigonus crysoleucas; fathead minnow, Pimephales
promelas; bluegill, L. macrochirus; largemouth bass, Micropterus sal-
moides; and green sunfish. Channel catfish were not killed until the
concentration of antimycin was increased to 20 ppb. In other tests Hogan
(1966) found that channel catfish eggs, fry, and fingerlings were much
more tolerant to antimycin than those of other fish species.

Antimycin is now produced commercially under the trade name fintrol.
The toxicant consists of 1 per cent antimycin and 99 per cent inactive
ingredients including 400-mesh sand and Carbowax (Lennon, Berger, and
Gilderhus, 1967). The retail cost of fintrol is presently $48.00 per 8.25
pound can. Cost to research and government units is $35.00. Fintrol
used in our tests was furnished through the courtesy of Ayerst Labora-
tories, Veterinary Medical Division, 685 Third Avenue, New York, N. Y.
10017.

MATERIALS AND METHODS

Seven ponds containing undesirable fish were used in this study with
antimycin. Five were fresh-water ponds and two were salt-water ponds.
Two of the five contained channel catfish and trash fish. The other three
ponds contained populations that were unbalanced because of trash
fish. The two salt-water ponds contained channel catfish plus trash
fish. Salt-water ponds were located at the Rockefeller Wildlife Refuge
in Grand Chenier, Louisiana, whereas fresh-water ponds were locafed
near Baton Rouge, Louisiana.

Prior to treatment with antimyecin, all ponds were seined to deter-
mine the species of fish present. Following this, water quality was
determined. Between 9:30 a.m, and 10:30 a.m. total hardness, dissolved
oxygen, pH, and temperature were determined from the epilimnion. In
addition salinities were determined from salt-water ponds. Phytoplank-
ton blooms and turbidities were noted in all ponds.

Fresh-water ponds were treated with the following concentration:
two ponds with 3 ppb antimycin, two with 4 ppb, and one with 5 ppb.
Both salt-water ponds were treated with 10 ppb. The method of appli-
cation was simple. A hole was punched in the can containing the de-
sired amount of antimycin. The material was allowed to sift into the
water over the side of 2 moving boat. There was no need for pumps or
sprayers, and it took only 15 minutes to treat an acre pond. In four
ponds, antimyein was broadeasted by hand from shore.

After treatment daily checks were made to see how long the water
remained toxic in fresh-water ponds, but not in salt-water ponds. Golden
shiners were held in treated water from ponds. These fish were removed
as they died, and replaced with live fish. When fish stopped dying, it
was assumed that the water was no longer toxic.

473



RESULTS AND DISCUSSION

All in all the results were gratifying. Sick fish appeared only
minutes after treatment with antimycin. Undesirable fish were elimi-
nated from four of five fresh-water ponds. The species of fish killed
included green sunfish, bluegill, largemouth bass, golden shiner, mos-
quitofish, Gambusia affinis, and redear sunfish, L. microlophus. In
one pond, treated with 4 ppb antimycin, one green sunfish and two
sunfish hybrids were seined following treatment. In the same pond blue-
gills and golden shiners were eliminated. No explanation can be given
or the survival. The pond was treated with 2 ppm of 5 per cent rotenone
six months previous to treatment with antimycin. Not all sunfish were
killed at that time. The pond was in the middle of a field and no ditch
or stream was nearby. This would rule out recontamination from such
sources,

Mosquitofish were killed in three fresh-water ponds but were elimi-
nated in none. In one pond dead mosquitofish covered the surface after
the pond was treated. Yet one week later they were found alive in the
seine. Again one would suspect recontaminaton, particularly in the case
of mosquitofish. This is doubtful, however, because two of the ponds
were isolated.

Two of five fresh-water ponds treated with antimycin contained
channel catfish. Trash fish were eliminated in both but no catfish were
killed. In fact they were readily caught by hook and line three days after
treatment and again one month later.

Antimyecin did not kill ecrawfish, or cause ill effects.

Two ponds that were muddy cleared after treatment with antimyein,
Apparently decomposing fish resulted in flocculation of clay particles.
Despite decomposition of dead fish there was no oxygen depletion in
these two ponds or in any of the others. Moreover, phytoplankton blooms
were not noticeably affected.

The water remained toxic for about 10 days. Prior to this golden
shiners were killed when put in a sample of water from treated ponds.
This agrees with Berger (1965) who reported that degradation of anti-
mycin occurred in warm, moderately hard waters in two to seven days,
whereas in cool, soft waters up to two weeks were required. Moreover,
degradation is slower as pH decreases. Results of water quality in
ponds, prior to treatment with antimycin, are given below:

Total (ppm) Dissolved Temperature Salinity
Pond hardness oxygen (ppm) °F pH Turbidity ppt.
1 20 34 76 71 bloom
2 20 5.8 84 7.0 muddy
3 20 5.4 84 71 muddy
4 20 5.0 76 7.2 clear
b 32 5.2 76 6.8 bloom ..
6 1480 7.5 88 8.0 bloom 11
7 1256 74 88 8.0 bloom 10

Trash fish were eliminated from both salt-water ponds without kill-
ing channel catfish in either. Trash fish killed included warmouth,
Chaenobryttus gulosus, and sailfin molly, Mollienesia latipinna. Again,
mosquitofish were killed in both ponds but were not eliminated in either.

Both salt-water llzonds were treated by hand from the bank with 10
ppb antimycin. Sick fish a;t))peared within an hour. Warmouth began
dying soon after treatment, but were still dying one day later. Seining
one week later turned up only channel catfish and mosquitofish.

SUMMARY AND CONCLUSIONS

1. Antimycin eliminated undesirable fish from four of five fresh-
water ponds and from two salt-water ponds.

2. Channel catfish, that were in four ponds, were not killed by anti-
mycin,
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8. Mosquitofish were killed in five ponds but were eliminated in none.

4, The water remained toxie for about 10 days in fresh-water ponds
with an average pH of 7.0, total hardness of 22 ppm, and water
temperature of 79°F

5. Antimycin did not noticeably affect crawfish, phytoplankton
blooms, or dissolved oxygen.

6. The retail cost to treat one acre-foot of water with 3 ppb antimy-
cin was approximately $4.50. If we assume a one-acre pond with
an average depth of 4 feet, it would cost $18.00 to treat the pond.

7. Antimycin, under the trade name fintrol, is registered as a fish
toxicant by the Food and Drug Administration and by the U. S.
Department of Agriculture.

8. Antimycin showed real promise as a fish toxicant, particularly for

removing trash fish from catfish ponds. It was also useful in
eliminating undesirable fish before catfish were stocked.
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