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INTRODUCTION 

In conjunction with a research program involving the t ranspor ta t ion of sockeye 
salmon (Oncorhynchus nerka) f r y  f o r  stocking purposes, three  s e r i e s  of labora- 
tory t e s t s  were r u n  t o  determine the oxygen consumption of the f r y  and t h e i r  
apparent condition using t r i c a i  ne methanesul phonate (MS 222) and/or cold water 
t o  decrease the r a t e  of respi ra t ion.  The f ina l  objective of these experiments 
were (1 ) t o  determine whether o r  not the use of anes thet ic  would increase the 
number of f i s h  which could be carr ied  in a given volume of water, ( 2 )  t o  deter-  
mine whether or not the anesthet ic  could be used successfully t o  increase the 
length of time a given number of f i s h  could be carr ied  in a given volume of 
water, and (3 )  t o  determine whether o r  not colder water would be of more value 
in obtaining these desired r e su l t s  e i t he r  alone o r  in conjunction with the 
anesthet ic .  

METHODS 

Three separate s e r i e s  of t e s t s  were r u n  on sockeye f r y  averaging 1700 t o  the 
pound. Seven plexiglass cyl inders ,  each 17 inches high w i t h  a  diameter of 6 
inches, were used as containers.  Four thousand ml of water were placed i n  each 
container;  water temperature and dissolved oxygen content of each were deter-  
mined, and then a given number of f r y  or  f r y  plus a given amount of MS 222 were 
added t o  each container.  Containers E ,  F ,  G ,  and H were each supplied w i t h  
4000 ml of chi 1 led water (8" colder than the water in containers A through D 
and the con t ro l s ,  a t  the s t a r t  of each t e s t ) .  A t  the conclusion of the two 
hour t e s t  period the temperature and dissolved oxygen content of the  water 
were again determined. D u r i n g  the time t h a t  each t e s t  was under way, obser- 
vations were made on the apparent condition of the f i sh .  

RESULTS AND DISCUSSION 

Results of the dissolved oxygen consumption of f r y  i n  these t e s t s  a r e  given i n  
Table I  and Figure I .  

Results of observations on the  condition of the f r y  can be expressed as follows: 

1.  Where 100 f r y  were placed i n  4000 ml of regular  hatchery water 
of approximately 60°F without anes the t i c ,  f i s h  a t  the end of the 
2-hour t e s t  period were a l l  a l i ve  but appeared t o  be under s t r e s s .  
Most of them were a t  the  surface of the  water and gulping a i r .  

2. Where 100 f ry  were placed in  the same volume of 60" water with 
MS 222 (0.1 gm per 4000 ml water) the f i s h  were slowed down con- 
siderably in movements, a  few of them a t  the bottom of the  container,  
but none showed signs of suffer ing from lack of oxygen. 

3. Two hundred f ry  per 4000 ml 60" hatchery water resul ted  i n  complete 
morta l i ty  by the end of the 2-hour t e s t  period. Within 15 minutes 
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a f t e r  the beginning of each t e s t  under these conditions, f r y  began 
to  suf fe r  from lack of oxygen. 

4. Where 200 f r y  were placed in to  60" water i n  conjunction with the 
use of MS 222, there was approximately a 95% mortal i ty a t  the end 
of the t e s t  period. 

5. Where 100 f r y  were placed in 52" water, there was complete survival 
and no s t r e s s  was observed. 

6. One hundred f r y  in 52" water with MS 222 resulted in a mortal i ty of 
about 20%, and survivors appeared t o  be i n  poor condition. 

7 .  Two hundred f i s h  i n  52" water without anesthetic resulted in a mor- 
t a l i t y  of approximately 80% with survivors i n  very poor condition. 

8. Two hundred f i sh  in 52" water w i t h  MS 222 resulted in complete and 
rapid mortal i ty.  

In general then, r e su l t s  show t h a t  the  best  conditions fo r  good survival a re  
uncrowded numbers of f i s h  in  water colder than t ha t  from which they were 
removed, or  i n  t h e i r  normal environmental water t o  which MS 222 has been 
added in predetermined amounts. These amounts wil l  vary according t o  the 
water temperature, s i z e ,  and species of f i s h ,  e t c .  

Crowding the f i s h  was not des i rable  under any of the conditions t es ted ,  although 
the best  survival of crowded numbers was with colder water and no anesthet ic .  

The use of MS 222 in water colder than t ha t  from which the f r y  were removed, 
whether the f i sh  were crowded or not ,  seemed to  have a le thal  e f f ec t .  This 
might possibly be due to  a cumulative slowing-down of metabolic processes from 
which the f r y  could not revive. 

In t h i s  limited s e r i e s  of experiments no attempt was made t o  determine the 
amounts o r  e f f ec t s  of waste products in the  form of ammonia, or  other nitrogen 
compounds, which a r e  given off  during the  t e s t s .  
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