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Absrracr. -We determined the prolonged swimrnin~ performance oftwo s i ze -ch~a  of nodern 
squawfish Plychachtilw orrgonensls at 12 and 18T. The percentage of fish htigucd was positively 
related to water velodty and best dmxibrol by an exponentid model. At 12C. the velocity at 
which 50% of the fish Rtipucd (FVSO) was tstimatcd to be 2.91 fork Itngths ptr stcond (Wm: 100 
c d s )  for medium-sized Ash (3&39 cm) and 2.45 FUs (104 cmh)  for lama fish (4099  crn). At 
IST. emtimated FVSO w a ~  3.12 FUs (107 cmh) for medium Ash md 2.65 F y s  (I I2 cmh) for 
large fish. Rate of change in percent fatigue was affected by fish size and water temperature. Large 
fish htigucd at a higher rate than medium-sized Ash; all Iish fatigued faster at 12 than at 18T .  
The mean times to fntigue at vclocitits of 102-1 15 cmh ran8cd Rorn 14 to 28 min and wart not 
aflkted by fish size or water tempernturn. Our rcaults indicate that water velocities from 100 to 
I30 cm/s may exclude or reduce predation by northern sqruwf~ah around juvenile snlmonid bypau 
outRIIs at Columbia River dams, at learnt during certain urnern of the y m .  We rccommcnd lhat 
consuunion or modififation ofjuvenilc almonid byparr lircilitics p l m  the outfall in an uea of 
high watcr valocity and distant from eddies. submewd cover, mnd littoral arm.  

The northern squawfish Rychochdlus orego- 
rtensis is a major predator on juvenile salmonide 
in a variety of waters (Jeppsan and Platts 1959; 
Thompson and Tufts 1967; Poe et al. 1991). In 
thc Columbia River. norihem squawfish prcda- 
tion on juvenile d m o n i d s  is most intense in h c  
tailrace areas downstream from dams (Poe et al. 
199 1). a sccnario accurately predicted for rivcrine 
systems by Brown and Moyle (1981). Predation 
ntar dams is severe partly btCPuse prey arc con- 
centrated ntar juvtnilc fish bypass outfalls and 
may be less able to avoid predaloru because of 
passage-related disorientation. stress, or injury 
(Matthews et al. 1986; Maule et al. 1988). 

Concern over the decline of many stocks of Pa- 
cihc salmon Oncorhynchw spp. hag led to efforts 
aimed at increasing juvenile salmonid survival, 
includin~ a reduction in predation-related mor- 
tality. Although predator removal efforts arc cur- 
rently underway in the Columbia River, other 
methods designed to protect juvenile salmon as 
they migrate downstream might be as efficient. 
ecologically more prudent. and less costly. One 
method of protecting juvenile ~ l m o n i d s  is the 
construction or  improvement of Iish bypass facil- 
ities, which help intercept fish in forebay areas, 
divert them away fiom turbines, and allow them 
relatively safe p a w e  through the dam before they 
exit into the tailrace. &cause nonhern squawfish 
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appear to prefer low water velocities around by- 
pass outfalls (Falcr et al. 1988). a higher water 
velocity there might exclude them or reduce their 
numbers and thus decrease predation. Faler et al. 
(1988) found that radio-tapped nonhern squaw- 
fish did no1 use water velocities greater than 70 
cmls. However, their study did not filly address 
the awimming ability of northern squawfish in high 
water velocitics. 

Although h e  swimming performance of many 
Rsh species has been documented (see reviews by 
h m i s h  1978 and Vidclcr and Wardle 1991). 
Bcrry and Pirnentel (I 985) cautioned againat uring 
these data to predict the capabilities of unstudied 
s&es. Our objective, therefore, was to determine 
the endurance of northern squawfish s~ prolongcd 
swimming speeds. Prolonged swimming speeds are 
those that a Bsh can maintain for up to 200 min 
before fatiguing (Beamish 1978). We also aascwed 
the effects of fish size and watcr tcrnpcrature on 
swimming pcrfonnancc. Wc anticipate that lhis 
information could aid in developing biological cri- 
teria for the location and operation of bypasa sys- 
tems for protecting juvenile salmonids from prc- 
dation by nonhcrn aquawfish. 

Northern aquawfish were captured as nteded 
ftom the Columbia River by eltctroflshing, with 
a Mtrwin trap, and by angling and were trans- 
ported to o w  laboratory. They were held outdoom 
under natural photoperiod in circular tanks (1.2 
rn in diameter. 0.8 m deep) that received well 
















