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Gansxss, P A, 1972, Exposure timey nocemary foe antimycin end rotonooe 0 eliminate
certaln freshwater fish, J. Fish, Rew. Bd, Cansda 29 199-202,

In laborstory fowing-water troughs exposure required to Induce 100% mottality, regard-
fess of time to death for antimycin and rotenonn agxinst scloctod freihwater fish species wus
determined. Carp and white suckers required shorter expoeurcs to antimycin (6 hr) than to
rotenond (18-24 hr) at fleld-use concentrations of § and 30 ppb respectively. Bullheads were
killed by 3-10 br exposure to 100-250 ppb rotenone at }7 C or higher. However, the long
aposure time pecenary in colder water (25 hr at 300 ppb In §2 € water) made climination of
buliteads with rotencos difficult in cold sextons. Exposure time was influcoced more by water

199

thag by the toxicant conceatration, The effects of rotenone were ofien revensible
even afler fish had beea on their sides in the toricant solution for 4-§ br but irreversible for
antimycin after Ssh showed ihe first signy of distress, :

o

nouus, P A, 1972 Exposgre times nocessary for antimycin and rotenoae to eliminate

freshwater fish, J. Fish, Res. Bd. Cannda 29: 199-202,
Nous syons mesuré Ie temps &'exposition a Fantlmyclne et 1a roténone requis pour canser la

moctalité totale, sans égard 4 Ia Songuour de Tagonie, de cortaines espices
Les expériences 90 soat poursuivies en Taboratoire duns des bacs pourvus d'eau cous
Les grandes eapioes, tolles que catostomes polry communs ¢t carpes, requidrent une
tbnphnemzcll‘mﬂmydm(ﬂ)qﬂhmmmluh)umlmm usage sur

Jo tezrain de S et 50 pod respoctivement, Les barbotles meurcat apris exposition de 3 4 10

de polssona d'eau

heures & 100-240 ppb de roténons & 17 C oy plux. Toutefols, la néoessité duns cxposition plus
Jorgue dane des caux plus froides (23 b 3 100 ppb d J2 €} rend plus difficila D'élimination des

i
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rtant as concentration in contributing
dose of a toxicant. In streams where
a chemical moves payt 1he fish and in standing
bodics of water where rapid dilution or degradation

~ Scvera! authors have reported laboratory studics

ot time to death of fish exposed o rotenone (Gers-
dorfl 1930; Leonard 1939; Burdick et al, 1955;

. Prinked in Caoada (J2197)

froide. La température de P'eay, plus que la con-

dexposition, Souvent, les eflets do la rolénone

cMé durant 4 & § heures, Far contre, les effets

ies promicrs signae do détresss chez fo

Basseit 1956), Apparently, Lennon and Parker
(1959) did the only study where time to death for
Individual species in the water 1o be treated was
determined prior to treatment, However, time to
death in a solution of toxicant and fength of ex-
posure necessary to induce complete mortality
are diffcrent ealitles, the latter being much shorter,

If tre.utments of streams are designed on the basis
of time to death, most streams will be under treat-
meat longer than necessury, Effective and efficient
reclamations must be based on the proper balance
between Soncenlration and exposure time, .

This study with antimycin and rotenone was
conducted to define the effective contact time (ECT),
which for a toxicant, is the length of exposure
pocessary to induce 100% mortality of target
animals with & given concentration, regardiess of
the tima It takes them to die,
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Resulis — Rainbow trout and yellow perch were
very ssnsitive to both chemicals, the ECT's being
from 1 to 4 hr (Table 1), The short ECT's make them
ousy to eliminate la the preseace of mors res'stant
target apecics,

Among the species studiod, carp and suckers are
the most Likely to be the target fish in Sowling water,
The ECT for 5 ppb of antimycin on these spociess was
somewhat shorter than that for 250 ppb of rotenone
at 17 and 22 G, aad much shorler &t 12C. At17C
both spocies cxmo eliminated by 3 br of ewposire
to $ ppb of antiraycin or § ke of SposLre 0 24
ppb of rotencoe, The ECT's for those concentra.
tions <o climinaie both species at 12 C weore § br
for antimycin and 16 hr for rotenons,

No tests were conducted with antimycin against
black bultheads because Walker et al. (1964) docu-
mented that it is pot very cestive zgainst species
famity Ictaluridec, Rotenone was falrly
cffeciive on bultheads at tearperaturea above 17 C,
but at 12 G, they munt be exposad to 160 ppb for
at Jeast 25 b, which ECT [ t50 long to be practical
for stream (rcatments,

Tha ECT's for green sunfish were in the same
rango for both toxicants, Largemouth bany wete
substaatislly more rosistant to antimyeln (13 hr)
thaa Lo rotenooe (8 hr) £t min'mum fHield-uss con-
ceatrations, Against the more seasitive spacies the
ECT for 50 ppd of rolenone was comparable to or

R
£

the BCT for 3 ppd of satimycin wzs shorter than
that for 250 ppb of rotecone,

ECT's by en sverage of 61.7 a=d €0.8% for antl
mycin and gotenone, tepactively,

Discuzsion ~Thls study revealod some consistent

Lo coctrast, the ECT for rotenono was generally
reached only after the fish had been incapacitated
in the toxicant solution for }~5 hr, Often, fish that
had boen on their sides In rotenone solation for
up to 4 hr recovered later in fresh water, This is
in direct conflict with some authors (Leopard
1939; Bassett 1956) who stated that no fish could
survive afler losing equilibrium due to exposure
to rotenond,

Aotimycin appears to be more suitable for stream
treatments when carp or suckers are target species.
It has a short ECT and due to its apparent irro-
versibility fish (hat later find their way into une
treated waler aro likely to die anyway.

icant must be maintained at any given point ia
& siream s logically the effective contact time for
ths 0000 raidant targst species, Thys, the ECT's
for the targst fish and the flow and difution patterns
for & streata must bo known prior to treatment.
Furthermore, the ECT may be an important con-
siderution in sianding water, For example,

¢

couditicns of highly alkaline or high pH waters,
it is possible thut the toxicant will degrade befora
the ECT Is reached, Marking (1970) tats the hal{-}ifs

of biological activity of antimycin as 9.7
PHO, 4.6 hrat pH 9.8, and 1.5 hr at pH 10.
Indicates that at some combinations of high
and tow water tempenture it could be impossible
to obtain an adequate exposure at reasonable coo-
centratiocs,

The pruper concentration and exposure time for
& reclamation with toxicants cannot be chosen
arbitrarily without some knowledge of each for the
turget specics in the tergt water. Therefore, it is
highly advisable to use streamide bloassays to

The ECT's presented hero can serve as guldelioes
for selecting exposure times to be wed ia feld
bioassays or short streass treatments,

N
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