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FEEDING ECOLOGY AND FOOD HABITS OF LIMNETIC FEEDING FISH
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The IBP is, in part, attempting to quantify the energy flow between trophic
levels of the Lake Washington limnetic ecosystem. To this end, estimates
of the quantity of food that juvenile sockeye salmon (Oneorhynehus nerka)
eat on a daily basis will provide information on the energy flow between
primary and secondary consumer levels. In addition, this information will
relate directly to the population dynamics of both the sockeye and zoo
plankton stocks. The main objective of this study is to quantify the
amount of food consumed by juvenile sockeye at selected times during their
14 month lacustrine residence. The effects of body size and season upon
the quantity of food consumed will also be examined.

Sampling was conducted at four to six hour intervals through 24-hour periods
in August, October and December 1972. A restricted amount of sampling was
carried out in June. The first three of these dates, ..e., June, August
and October, coincided with the primary lacustrine growing period of the
juvenile sockeye. The small size of the 1971 year class caused sampling
to be limited to the lake area of highest sockeye density and therefore
precluded any attempts at comparing areas of different prey density or
different sockeye density. Two types of midwater trawls were used as the
primary field collection gear. A 3-meter version of the lsaacs-Kidd mid-
water trawl uas used initially; however, it was found to be inadequate in
capturing the juvenile sockeye during the day in the'summer. During summer
daylight hours the juvenile sockeye tended to aggregate in larger separate
schools. Capture became difficult because of the smaller number of targets
and lower probability of interception. Coincidentally, gear avoidance was
probably at a maximum because of increased visibility and the coordinated
movements of the schooled fish. Samples were successfully obtained by using
a 5.5-meter herring trawl fished at a slower towing speed but with an in-
creased spread. Both midwater trawls were towed by the MV Commando, a 21-.
meter, 116-metric ton, converted fishing vessel. Echo sounding gear was
used to help locate the fish and determine what depths were to be sampled.
Throughout most of the sampling period, the juvenile sockeye were layered
and a descending-step oblique haul was used to obtain a representative
sample of all the fish in the water column of the area being sampled. The
fish in each haul were brought aboard, anesthetized with tertiary-amyl
alcohol to prevent regurgitation, and immediately preserved in 10 percent
formalin. A miller high speed plankton sampler was sent down with some of
the midwater trawl hauls to secure simultaneous plankton samples. Bathy-
thermograph casts were also made.

Approximately 30 days after capture the preserved juvenile sockeye were
weighed to the nearest .1 g and measured (fork length) to the nearest .1
cm. The specimens in each haul were then stratified by length group and
randomly subsainpled. A minimum of 10 fish, when possible, were selected
out of each length group. Dry weights, 24 hours at 105 C, were taken on
the stomach contents and on the whole bodies. The dry stomach contents
were weighed to the nearest .1 ing and the dry bodies to the nearest .01 g.

_'1-



DeLacy and Doble
Feeding Ecology

Dry weights instead of ash-free or ash and chitin-free dry weights were
determined because the objective of this study was to estimate the daily
ration, and of necessity the rate of gastric evacuation (often referred to
as the rate of digestion), for a naturally occurring population of juvenile
sockeye salmon feeding on naturally occurring prey organisms. The more indi-
gestible parts of the prey then became quite important in determining how long
it took for the stomach to empty, when the fish would be ready to eat again
and how much they would eat in a given time period under natural conditions.
Dry weights have been completed for the fish caught in August. A total of
290 juvenile sockeye were randomly subsampled and comprised the data for 5
length groups and 6 sampling times (midwater trawl hauls). The information
for each individual fish was recorded on Fisheries Research Institute coding
form S130.3 (IBP Sockeye Salmon Digestion Rate and Daily Ration Form). A
sample form with column identification is appended. The raw data for Augustare also included.

Similar data will be determined for fish captured in June, October and Decem-
ber. Estimates of the rate of gastric evacuation, a combination of diges-
tion, absorption and passage of the food by peristaltic action, will be
determined. These estimates assume that no feeding occurs at night and that
when gastric evacuation is the only function occurring, the rate of change
of stomach contents with respect to time is an exponential decrease. Exami-
nation of the feeding chronology and correction for the instantaneous rate
of gastric evacuation will lead to estimmtes of the daily meal and daily
ration.


