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Int roduct ion 

A bioassay experiment k i t  was acquired from Ayers t  Laboratories, New York ,  
by the Alaska Department o f  F i sh  and Game to determine the feasib i l i ty  o f  us ing  
F in t ro l  (Act ive ingredient-Ant imycin A )  fo r  rehabi l i ta t ing Alaskan lakes. 

Ant imyc in  i s  an ant ibiot ic w i t h  a high tox ic i ty  to f ish.  Researchers (Berger, 
Lennon e t  a l .  1969), who have conducted extensive laboratory and f ie ld  tests in the 
development of ant imycin as a p isc ic ide,  have found i t  has cer ta in advantages over  
long-used, standard f i sh  toxicants. The  fo l lowing i s  a b r i e f  summary o f  the i r  
conclusions. 

Ant imyc in  i s  easi ly and precisely formulated in liquid solut ion w i t h  acetone 
and in dry, Carbowax-coated f ine sand wh ich  disperses the toxicant un i fo rmly  
throughout var ious depths (Fintrol-5, -1 5) . L iqu id  ant imycin can be  dispensed 
into the water by a meter ing pump o r  boat ba i le r  and the sand formulat ion easi ly  
broadcasted by hand o r  by mechanical seed spreader. Ant imyc in  i s  colorless and 
odorless and does not excite o r  repel f i sh .  I ts  effect on f ish i s  i r revers ib le;  once 
exposed suf f ic ient ly  to show dist ress symptoms, they eventual ly die, even when 
placed in non-treated freshwater.  

Ant imycin 's  o rde r  of tox ic i ty  ( i  .e., d i f ferent  sensit iv i t ies between species) 
and effectiveness on var ious l i fe  stages (egg to adult)  indicate i t s  potential fo r  
par t ia l  o r  selective control  o f  f ish.  Target  f ish-k i  l l i ng  concentrations were  not 
harmful  to  aquatic invertebrates (except rot i fers,  cladocerans and copepods) 
o r  vertebrates tested in quanti t ies normal ly  used as a p isc ic ide.  

Ant imyc in  p roved  effective in a var ie ty  o f  water qual i t ies.  I n  soft, warm 
o r  low pH waters lesser tox ic i ty  may be requ i red  than in hard,  cold o r  high pH 
waters.  Concentrations greater  than 10 p p b  are  requ i red  in waters o f  high pH 
(8 .5  and above) and a lka l in i ty .  

Ant imyc in  degrades rap id ly ,  and most waters may be restocked w i t h  f i sh  w i t h i n  
two weeks after treatment. If faster degradation i s  necessary, potassium perman- 
ganate (KMn04) at 1.0 ppb  o r  less w i l l  accelerate the breakdown process. 



Procedure 

Threespine st ickleback (Gasterosteus aculeatus) were collected b y  seine and 
minnow t raps along the Bear Lake shorel ine one day p r i o r  to test ing. On May 26, 
each o f  ten p last ic  bags was f i l led  w i t h  20 gallons of water from Bear Lake. The 
f i r s t  bag was used as a control  in wh ich  st ickleback were placed w i t h  no F in t ro l  
added. T h e  desi red amount o f  F in t ro l  was measured by t i t ra t ion  buret te (cali- 
b ra ted in 1 .0  and 0.1 m i l l i l i t e r  increments) in to each bag to attain pre-determined 
tox ic i ty  levels rang ing from 0.25 to 4.0 ppb .  Approximately 0.17 Ib (77.2 g )  
o f  st ickleback was introduced into each bag to approximate an equal number o f  f i sh  
pe r  bag.  The  bags were  then sealed by w i r e  and filament tape to prevent  leakage 
o r  t ransfer  o f  f resh water .  A maximum-minimum thermometer was placed ins ide 
the control  bag to record  water temperature extremes during the course of the 
experiment.  The sealed bags were t ied together by a s ingle l ine  wh ich  was 
anchored at one end, and allowed to f loat in two to three feet of water .  Sett ing up 
the experiment r a n  from 4: 45 to 5: 30 p . m .  A i r  and surface water temperatures at 
4: 30 p.m.,  wh ich  were  measured b y  pocket thermometer, were  47' and 42OF., 
respect ive ly .  

The experiment was repeated in a l i k e  manner on May 29, us ing  0.26 Ib (1 18.0 g )  
st ickleback p e r  bag at toxicant levels f rom 3.0 to 8.0 ppb p lus  a contro l .  A i r  and 
surface temperatures at 4 p. m . were  53' and 45OF., respect ively. 

A t  the conclusion of both experiments, each bag was examined for  f i sh  k i l l s .  
I n  the bags containing par t ia l  f i sh  k i l l s ,  a l l  st ickleback were  enumerated and noted 
as e i ther  dead o r  a l ive.  In the bags containing e i ther  total ki l l  o r  a l l  f i sh  al ive, 
no f i sh  were  enumerated. Total st ickleback in these bags were  estimated on the 
basis of average f i sh  p e r  par t ia l -k i l l  bags. 

Surface water samples were collected on June 3 (water temperature 45OF .) 
to determine water chemistry  of Bear Lake water .  Chemical propert ies are  as 
follows: D .O. 13 ppm, pH 6.9, C 0 2  5 ppm, and Total Hardness 51 ppm. Due to 
fa i lu re  of one indicator  reagant, a lka l in i ty  could not be  measured; however, f rom 
a previous determination made in March, 1965, total a lka l in i ty  in Bear Lake water 
i s  known to be low (41 ppm) . 

Results 

On May 27, the sealed bags were  c u r s o r i l y  examined for  condit ion of the 
st ickleback about 25 hours  after in i t ia t ion of the experiment.  The  control  and bags 
o f  0 .5  ppb  concentrate were  "pul led"  since a l l  f i sh  were a l ive  and apparent ly  heal thy.  
A f te r  f u r the r  inspection, i t  was discovered that some f ish  were s t i l l  a l i ve  in the bag 



containing the h ighest  toxicant concentration (4.0 ppb) ; therefore, it was decided 
to al low the experiment to continue an additional 24 hours .  Due to adverse weather at 
that time, none o f  the dead f i sh  were  removed from any bags. I t  i s  bel ieved that th is  
p robab ly  had l i t t le ,  i f  any, effect on the condit ion of l i ve  f i sh  remain ing in the bags. 
Since water temperatures were  too low for any  appreciable decay to add fu r the r  
tox ic i ty  to the already-toxic environments. Minimum (previous n igh t )  and maximum 
surface water temperatures were  38Oand 42 '~ .  , respect ive ly .  

On May 28, the remaining bags were checked after approximately 24 hours 
dura t ion  since the previous day 's  examination. The  resul ts  a re  presented in Tab le  1.  
Minimum and maximum surface water temperatures were  ident ical to those recorded 
on May 27. 

On May 30, the second series of toxicant levels were examined for f i sh  kil Is 
approximately 25 hours  after the experiment was performed on May 29. These 
resul ts  a re  shown in Tab le  2. The  minimum (previous n igh t )  and maximum surface 
water temperatures were  40°and 45' F . , respect ive ly .  

Table 1 . - -F int ro l  Toxicant  Levels and Result ing F i sh  K i l l s  in 49 Hours, Bear Lake, 
May 26-28, 1969. 

.............................................................................. 

F in t ro l  (ml) p e r  Toxicant  No. f i sh  No. f i sh  Total Percent 
20 gal .  water level (ppb) a l i ve  dead - fish - kill 

--- Control  71 (est . )*  --- 71 (est.) --- 

0.2 0.50 71 (est . )*  --- 71 (est.) --- 



*These f i sh  were released after 25 hours  and were  not enumerated; therefore, 
they were estimated by the average total f i sh  p e r  bag.  

............................................................................. 

Table 2.--Fintrot Toxicant  Levels and Result ing F i sh  K i l l s  in 25 Hours, Bear Lake, 
May 29-30, 1969. 

............................................................................... 

F in t ro l  (ml) p e r  Toxicant  No. f i sh  No. f i sh  Tota I Percent 
20 ga l .  water level (ppb) a l i ve  dead f i sh  - kill - 

--- Control  129 (est . )*  --- 129 (est.) --- 

6.00 4 126 130 96.9 

7.00 129 (est . )*  a l l  129 (est.) 100.0 

8.00 129 (est . )*  a l l  129 (est.) 100.0 

*These f i sh  were not counted, b u t  estimated by the average total f i sh  p e r  bag 

Conclusions 

T h e  resul ts  in Tabke2 indicate that the minimum lethal concentration o f  
F in t ro l  requ i red  for a total ki l l  of st ickleback in Bear Lake i s  7.0 ppb at water 
temperatures rang ing from 40' to  45 '~ .  Al though these water temperatures are 



low, it i s  noted that the lake's hypol imnion has a s imi lar  temperature range d u r i n g  
ear ly  Ju l y ,  the optimum time to rehabi l i tate Bear Lake, as determined b y  baited 
minnow t raps suspended in those depths. 

Salmonids wh ich  inhabi t  Bear Lake in Ju ly ,  general ly  in juveni le stages, would 
be  total ly eliminated at a 7.0 ppb  concentration. Berger,  Lennon et a l .  (1969), 
found that salmonids were  among the most sensit ive to Ant imyc in  o f  a l l  species 
tested and d ied  in concentrations o f  5.0 p p b  o r  less. 

Aye rs t  Laboratories recommends that an additional 0.25 to 0.50 ppb Ant imycin 
be  added to the minimum lethal concentration predetermined by f ie ld bioassay when 
a complete f i sh  ki l l  i s  desi red.  T h i s  wou ld  indicate that a 7.25 to 7.50 ppb  
concentration level be used to eradicate a l l  f i sh  in Bear Lake. 

NOTE: Fu r the r  bioassay experiments should be  pro longed to measure delay 
morta l i ty  factors b y  releasing l i v e  test f ish to segregated ho ld ing  boxes suspended 
in the lake for  an additional 24-48 hours .  Since ant imycin tox ic i ty  i s  non-reversible, 
a delay in morta l i ty  may have been evident  if test f ish had remained under  observat ion 
fo r  an addit ional time per iod.  
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Appendix A .  Fi ntrol (Antimyci n )  Requirements f o r  the Chemical Treatment of Waters 
in El imination of Fish Populations .* 

Des i  red 
Concentration Fi n t r o l - 5  Fi ntrol-1 5 Fi ntrol  -Concentrate 

ppb 1 b s .  Uni ts/AF l b s .  Uni ts/AF ml Uni ts/AF - 

*Information taken and modified from Gilber t  C .  Radonski of Ayerst Laboratories 
work in  the use of Fint rol .  

This Appendix wil l  a s s i s t  you in determining the amount of Fintrol needed to  
t r e a t  any volume of water. The Appendix i s  based on the acre-foot .  Examples f o r  
each formu1 a t ion  a r e  provided. 

Fintrol-5.  Volume of water to  be t rea ted ,  100 acre-feet .  Desired concentra- 
t i on ,  5.0 ppb, l b s . / a c r e - f t .  = 1.38; number of  uni ts  required = 
100 ac re - f t .  X 0.167 = 16.7 uni ts  of Fintrol-5.** 

Fintrol-15. Volume of water to  be t rea ted ,  100 acre-feet .  Desired concentra- 
t ion ,  5.0 ppb, lbs . / ac re - f t .  = 0.28; number of un i t s  required = 
100 ac r e - f t .  X 0.0400 = 4.0 uni ts  of Fintrol.** 



F i n t r o l - C .  Volume of wa te r  t o  be t r e a t e d ,  100 a c r e - f t .  Des i red  concent ra-  
t i o n ,  5.0 ppb, m i l l i l i t e r / a c r e - f t .  = 63.2; number o f  u n i t s  
r e q u i r e d  = 100 a c r e - f t .  X 9.132 = 13.2 u n i t s  o f  F i n t r o l  Concentrate.**  

** I n  a l l  cases o f  f r a c t i o n a l  u n i t s  round o f f  a t  t h e  n e x t  
h i g h e s t  whole u n i t .  

Appendix B. Base F o r m u l a t i o n  f o r  De te rm in ing  Dosage Amounts o f  F i n t r o l  f o r  E l  i m i n a t i o n  
o f  F i r s t  Popu la t ions .  

1. F i n t r o l - 5  i s  a  sand based f o r m u l a t i o n .  Each u n i t  c o n t a i n s  8.25 pounds o f  
F i n t r o l - 5  c o n t a i n i n g  37.42 grams o f  A n t i m y c i n  A. Each u n i t  w i l l  cover  30 a c r e -  
f e e t  a t  a  c o n c e n t r a t i o n  of ppb. 

Number o f  U n i t s  

2. F i n t r o l - 1 5  i s  a  sand based f o r m u l a t i o n .  Each u n i t  c o n t a i n s  7.0 pounds o f  
F i n t r o l - 1 5  c o n t a i n i n g  158.76 grams o f  A n t i m y c i n  A. Each u n i t  w i l l  c o v e r  127 
a c r e - f e e t  a t  a  c o n c e n t r a t i o n  of 1 .0  ppb. 

Number o f  U n i t s  

3. F i n t r o l - C o n c e n t r a t e  i s  a  l i q u i d  f o r m u l a t i o n .  Each u n i t  c o n t a i n s  480 m l s .  o f  
F i n t r o l - C o n c e n t r a t e  c o n t a i n i n g  48.0 grams o f  A n t i m y c i n  A. Each u n i t  w i l l  cover  
38 a c r e - f e e t  a t  a  c o n c e n t r a t i o n  o f  1.0 ppb. 

Number o f  U n i t s  

1 - 49 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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