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THE DIET AND IMPORTANCE OF PREY SIZE FOR JUVENILE

COHO AND CHINOOK SALMON IN FRESH AND SALTWATER

INTRODUCTION

The diet and size of prey items eaten by young salmonids has
been studied extensively. Information on the amount, type,
locality, and time of predation in freshwater and saltwater is
especially abundant for young sockeye salmon in lakes (Eggers
1980; Graynoth et al. 1986; Jaenicke et al. 1987; Xurenkov
1989; Morton and Williams 1990; O‘Neill and Hyatt 1987;
Stockner and Shortreed 1989), coho and chinook in coastal
seawaters (Birtwell et al. 1984; Brodeur et al. 1987;
Brodeur and Pearcy 1990; Emmett et al. 1986; Healey 1981;
Karpenko and Piskunova 1984; Levings 1982; Levings et al.
1991; Novotny et al. 1986; Paul 1982; Peterson et al.
1982; Raymond et al. 1985; Wolf et al. 1983), and coho and
chinook salmdn in rivers (Brown et al. 1987; Lloyd et al.

1987; Peterman 1987; Sagar and Glova 1987; 1988).

Information on the saltwater diet of Japanese chum salmon

(Kasakara 1985; Terazaki and Iwata 1983) and chum originating
from North American rivers is also extensive (Simenstad and Salo
1982).

Ware (1972) looked at the influence of hunger, prey density
and prey size on predation by rainbow trout and Beauchamp (1990)
investigated the seasonal and diel food habits of rainbow trout
in Lake Washington. Not much has been studied and/or found in

the literature on the diet and importance of prey size of




juvenile chinook and coho in lakes and reservoirs (Mauser et al.

1989).

DIET OF JUVENILE COHO AND CHINOOK SALMON IN RIVERS

Sagar (1988) found that the common drift and invertebrate
prey consumed by a riverine population of young chinook salmon
contained Deleatidium spp., Chironomidae, Aoteapsyche spp., and
Hydrobiosis frater. Sagar and Glova (1987) observed juvenile
chinook salmon selectively preying on Deleatidium spp-,

chironomids, and trichopterans.

DIET OF JUVENILE COHO AND CHINOOK SALMON IN COASTAL SEAWATERS
Brodeur and Pearcy (1990}, Emmett et al. (1986), and
Peterson et al. (1982) found that the diet of chinook and coho

salmon off the North Oregon and Southern Washington coasts
contained mostly larval and juvenile fishes, euphasiids, crab

larvae, Pandélas jordani, Atylus tridens, calanocid, copepods,

Hyperiid amphipods, Limacina sp., and Thysancessa spinifera.

Smith (1988) stresses the importance of zooplankton as a food
base for smolts.

Brown et al. (1987) and Raymond et al. (1985} and found that
the common prey species for juvenile salmon in the Campbell River
Estuary were copepods, Calancids, amphipods, harpacticoids,
mysids, aquatic and terrestrial insects, planktonic crustaceans
and cladocerans. Levings (1982) also studied the diet of young

chinock salmon (average length of 42-55mm) in an estuary and




found that the salmon preyed upon adult insects, cumaceans, and

Neomysis mercedis. While the fish preyed mostly upon these food
items there were many more organisms potentially available as a
food source. Brodeur (1992) also noticed that juvenile coho and
chinook salmon were not fully utilizing the food base in their
surroundings. He found that the feeding intensity of coho and
chinook salmon in near-shore surface waters (<é5m depth)} off
Washington and Oregon was not significantly related to the total
water column zooplankton volume or species composition. 1In
contrast, Birtwell et al. (1984) found the diet of coho and
chinook generally reflected the composition of benthic
invertebrate communities at the site of capture. Healey (1981)
believes the diet of juvenile salmon in estuaries reflects a
nmixture of preference and availability, and the differences in
prey eaten by young salmonids is due to significant variability
in available food between years and between estuaries.

Paul (1982) has written a reference book containing
illustrations and reports of the common marine prey eaten by

rsalmon fry.

DIET OF JUVENILE COHO AND CHINOOK SALMON IN LAKES AND RESERVOIRS
As mentioned earlier, not much is in the literature
regarding the diet of juvenile wild chinook and coho salmon in
lakes and reservoirs. The few references found include Hard
(1986). He found young chinock salmon in lakes to prefer large

zooplankton over benthic invertebrates and cladocerans. Novotny




et al. (1986) reared fall chinook salmon in pens in the John Day

reservoir and looked at the available natural foods in the
reservoir for penned salmon. The fish with supplemental feeding
exhibited good growth while unfed penned salmon did not due to

insufficient zooplankton densities.

IMPORTANCE OF PREY SIZE

Sagar and Glova (1988) found that young chinoock salmcn
(average mean length of 64mm) of a riverine population exhibited
size selective predation, consuming larger zooplankton during the
day and smaller ones at twilight. English (1983) looked at
juvenile chinook salmon (average mean length of 86mm) in "in
situ" enclosures in the ocean. He found an appearance of a
significant relationship between growth and the abundance of
larger zooplankters (>3.0mm) while fish growth rates did not
appear to be related to the abundance of small zooplankton
(<l.4mm). Bfodeur (1921) looked at the stomach contents of purse
seined chinook and coho salmon off the coast of Washington nd
‘Oregon and found a direct relationship between predator and prey
size for both coho and chinook and fhat there was a general trend
toward increased consumption of fish with increasing body size.
As mentioned above, Hard (1986) found that planted age-0 chinock
salmon (average mean length of 52.4mm) in two lakes in
southeastern Alaska preferred and ate large zooplankton and grew
rapidly during the first three weeks. However, growth rates

declined markedly when large zooplankton disappeared from both




lakes and the fish began to primarily eat benthic invertebrates

and cladocerans.

On the other hand, Brodeur (1992) found the feeding
intensity of juvenile chinook and coho salmon insignificantly
related to the larger zooplankton (>5mm, the size fraction of
zooplankton which corresponds to the minimum particle size

generally consumed by juvenile coho and chinock salmon).




USE OF BIOENERGETIC MODELS FOR GROWTH AND

CONSUMPTION OF PREY FOR YOUNG SALMONIDS

INTRODUCTION

A variety of ecological gquestions about fish growth,
predator-prey interactions, and consumption have been answered
using bioenergetics models of fish growth. The basic components
of an energetic model include: energy intake (prey), growth, and
waste (respiration, energy expended by swimming, and waste
losses) (Glova and McInerney 1977; Maxine et al. 19892). One
of the most common bioenergetic models used in the field of
fisheries is "A Generalized Biocenergetics Model of Fish Growth
for Microcomputers" by Hewett and Johnson 1987. This model has
been used for a variety of fish species. Most of the
applications of bioenergetics modeling found in the literature
have been done on non-salmenids (Boisclair and Leggett 1989;
carline et al. 1984; Cochran and Rice 1982; Kitchell et al.
1977; Kitchell and Breck 1980; Lyons 1984; Rice et al.
1983; Rice and Cochran 1984). There are few references to

juvenile salmonid bioenergetics.

JUVENILE SALMON BIOENERGETICS

The majority of bioenergetics work on juvenile salmonids has

been done on chum salmon Oncorhynchus keta (Wissmar and Simenstad
1988), sockeye salmon Oncorhynchus nerka (Beauchamp et al. 1989,

Levy 1990), and brown trout Salmc trutta (Mortensen 1985,




Preall and Ringler 1989). Wissmar and Simenstad (1988) looked
at using a bioenergetics model to evaluate the growth of juvenile
chum salmon during outmigration in an estuary. Very little has
been done and/or found on the bioenergetics of juvenile coho

salmon Oncorhynchus kisutch {Puckett and Dill 1985) and chinook

salmon Oncorhynchus tshawytscha in lakes and reservoirs.

Some examples of how bioenergetic models may provide useful
information are: in predicting the effects of foraging on prey
communities by salmonids (Preall and Ringler 1989), in gaining
information to determine the "optimal" mode of operating nursery
ponds and estuaries (Umnov 1990), in predicting the prey attack
distance of coho salmon when in the presence of a predator (Dill
and Fraser 1984), and in developing a foraging time budget for
territorial, nonterritorial, and floater fish (Puckett and Dill

1985) .
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