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The use of pyridylrnercuric acetate (PMA) for treatment of various ex

ternal diseases of fish has given excellent results in the past several 

yearso It has been especially effective in controlling gill disease among 

trout in Michigan fish hatcherieso According to experience in Michigan 

and at hatcheries in other states, PMA can· re used safely at a dilution of 

1:250,000 in treating brook trout, but must be diluted further to 1:500,000 

for use on rainbow trout and then used with great care to prevent a mor

tality of fish. Therefore due precautions are exercised when treating 

rainbow trout with PMA in our hatcheries to prevent mortality. In spite 

of the precautions, two incidents occurred in which a high mortality 

amor:g rainbow trout followed treatment with PMAe The fact that PMA from 

two sources was involved led to the tests described herea 

The first incident occurred at Oden hatchery where the raceways are 

constructed in two parallel seriesa Water from pond 15 flows successively 

through ponds 17, 19, 21 and 23, and water from pond 16 flows successively 

through ponds 18, 20, 22 and 24. On Octorer ll, 1954, brook trout in ponds 

15 and 16 were treated with PMA and the treated water was flushed through 

the lower ponds as usual., The stock solution for one pond was made with 

PMA from Mann Fine Chemical Compaey, New York, New York., The stock solu

tion for the other pond was made from a mixture of FMA from J.1,Iann 1s and 
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from the l'i.a.llinckrodt Che:mical Works., st. Louis, Missouri, because the 

supply from Mann 1 s was exhaustedo The three ponds below 1.5 and 16 con

tained brook trout and the fourth ponds below 1.5 and 16, ioe., 23 and 24 

respectively, held legal-sized rainbow trout. On the afternoon following 
5"~1 

the treatment, and the next day, there was a loss of~,RFR) of the 8,000 

fish in pond 24, but no loss above normal in pond 23. Brook trout were 

not af fectedo Since fish were killed in one series of raceways and not 

the other, there were two possible causes, either there had been an error 

in making the stock solution for treating one pond or the PMA from one of 

the sources was at fault., Record was not kept as to which pond received 

the mixture. 

There was not enough W.LA on hand from Mann's to run further tests, 

but the PMA from Mallinckrodt was tested at the pathologist is laboratory 

in GrS¥"ling on fingerling rainbow trout at a dilution of 1:.500,000 for 

one hour. The test fish were held for one-half hour after the treatment, 

then released to the hatchery ponds because there were no facilities at 

that time for holding the fish arw longer. No mortality resulted during 

the test so it was assumed that the stock solution had been too strong 

when the fish were treated at Oden. 

The second incident happened at Harrietta hatchery.when rainbow trout 

fry were given the usual prophylactic treatment with PM.Ac Several hours 

later a mortality began and it extended throughout the following day, 

resulting in a loss of about 600,000 fry. The PM.A used was from the 

Mallinckrodt Chemical Works. The hatchery superintendent, Mro Southwick, 

had some PHA from Mann Fine Chemical on hand.. On the cla,y following mor

tality he treated one trough on rainbow trout fry with PH.A from Mallinckrodt 

and one trough with PMA from ~lann 1s. Those treated with Mallinckrodt 
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chemical died but those treated with Mann chemical remained norms.lo Rain

bow trout fry and a suppzy- of PMA from each source were brought to the 

aquarium in Grayling for testing. The following tests were made: 

Rainbow trout fry from Harrietta: 

1., 20 fry. MaL1inckrodt PMA from Harrietta. 1:500,000 for 1 hour. 

Post treatment 1 hour. Some fish at surface. None de ado 

11 

II 

II 

II 

4 hours. 16 dead fry. 

16 hourso All fry dead. 

2. 20 fryo Mann Fine PMA from Harrietta., 1:500,000 for 1 hour. 

None died in 16 hours. 

3. 20 fry. Mallinckrodt PMA from Pathologist's stock at Grayling. 

1:500,000 for 1 hour. 

Post treatment, 3-1/2 hours. Macy fry at surface, some very weak. 

II II 5-1/2 hours. 7 dead. Others weak. 

II II 20-1/2 hours., All dead., 

4. Repeat of 2., Results same. 

5. 10 fry. Mallinckrodt PMA from Pathologist's stock at Grayling., 

1:1,000,000 for 1 hour., 

Post treatroont 17 hours, 6 dead. 
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Rainbow trout fingerlings from Grayling: 

1 0 Four fish. 5.611 , 5.811 , 5.011 , 4. 711 • Mallinckrodt PMA from 

Pathologist's stock. 1:500,000 for 1 hour. 

Post treatrrent 2-1/2 hours. 2 fish in poor condition. 

11 11 6-1/2 hours. 2 fish dead. 

11 11 21-1/2 hours. 3 fish dead. One remained alive. 

2. Four fish. 4.4u, 4.811 , 5.611 , 5.811 • Mann PMA. from Harrietta. 

1:500,000 for 1 hour. 

None died in 21-1/2 hours. 

3. Repeat of 1. Results same. 

4. Four fish. Same as 1, except treated 1/2 hour. All fish died 

in 20 hours. 

Brook trout fry from Oden: 

1. 20 fry. Mallinckrodt PMA. from Pathologist 1s stock. 

1:500,000 for 1 hour. 

Nora died in 20 hours. 

2. 20 fry. Same chemical as 1. 1:350,000 for 1 hour. 

None died in 20 hours. 

3 & 4. 20 fry each. Mann PMA. 1: 350,000 for 1 hour. 

No fish died. 

5.. 10 fry. Mallinckrodt PMA from Harrietta. , 1:350,000 for 1 hour. 

No fish died. 

6. lOfcy. Mallinckrodt PMA from Pathologist 1s stock. 1:250,000 

for 1 hour. 

No fish diedo 



Brook trout fingerling from Grayling: 

1. Four fisho 4.011 , 4.811 , 5.on, 5.611 • Mallinckrodt PMA from 

Pathologist's stock. 1:350,000 for 1 houro 

No fish died in 21-1/2 hourso 

2. Four fish. 5.211 , 5.611 , 6.211 , 6.411 • Mallinckrodt PMA from 

Pathologist's stock. 1:250,000 for 1 hourc 

No fish died in 21-1/2 hourso 

As was demonstrated in the above tests, PMA from the Mallinckrodt 

Chemical Works is lethal to rainbow trout in dilutions as high as 

1:1,000,000, whereas the chemical from Mann Fire Chemical Company was not 

lethal in the reconnnended dilution of 1:500,000c In all probability the 

mortality at Oden hatchery was caused by the PMA used and not by an error 

in making stock solution. Brook trout fry or fingerlings were not ad

versely affected by PMA from either company .. 

It is recommended that PMA from the Mallinckrodt Chemical Worlcs be 

used only on brook trout and not for treatment of rainbow trout under any 

circumstances. Also, precautions must b3 taken to prevent any of the 

water used in treating brook trout from entering ponds oontaining rainbow 

trout., 

These reconnnendations should be strictlz adhered to until further 

information is available. A sample of PMA from each source has been sent 

to the :Mallinckrodt Chemical Works for analysis o A reply has not been 

received at this dateo 

Report approved by: A. S. Hazzard 

Typed by: E. E., Bergh 
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Hatchery Superintendents 
Hatchery Foremen 
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