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ABSTRACT: Prey energy density values are crucial inputs to bioenergetic consumption models. Verte-
brate predators in the northwest Atlantic consume a variety of prey species, but the proximate compo-
sition (PC; proportions of lipid, protein, ash and water) and energy density (ED; kJ g7!) of prey, and
their variability, are known poorly. In this study, key prey species from Newfoundland and Labrador
were studied: Atlantic cod Gadus morhua, American plaice Hippoglossoides platessoides, sand lance
Ammodytes dubius, Arctic cod Boreogadus saida, northern shrimp Pandalus borealis, redfish Sebastes
spp., Greenland halibut Reinhardtius hippoglossoides, squid Illex illecebrosus and Gonatus fabricii,
capelin Mallotus villosus, Atlantic herring Clupea harengus and daubed shanny Lumpenus maculatus.
PC and ED varied greatly among species and were influenced by size, season, geography and year.
Herring, capelin and G. fabricii had the highest ED, whereas Atlantic cod, plaice, sand lance and
shrimp had the lowest. Halibut and I illecebrosus increased in ED with size. EDs of capelin and redfish
varied seasonally; that of plaice and sand lance did not. Herring and halibut had higher ED in the early
1990s than in recent years. Such variation in prey ED has important implications for digestive effi-

ciency, foraging energetics, and dietary preferences of vertebrate predators.
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INTRODUCTION

Knowledge of the nutritional and energetic values of
food is necessary to evaluate prey consumption of
predator populations. It is also important for modeling
the impact of predators on prey populations. Many
consumption models require information on energy
density (ED) of prey, which is commonly obtained by
analysis of proximate composition (PC) or by bomb
calorimetry. PC has been determined for many species
of commercial importance (Stansby & Hall 1965, Stod-
dard 1968, Anonymous 1969, Holdway & Beamish
1984, Steimle & Terranova 1985, Krzynowek & Murphy
1987). However, almost all such analyses have been
conducted only on specific body components, such as
flesh or gonads, rather than on whole prey items, or on
commercially significant sizes rather than sizes eaten
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by marine predators (Sidwell et al. 1974, Lawson &
Stenson 1995, Lawson et al. 1995). In addition, com-
mercial samples of prey species are rarely representa-
tive of the state of that species in important areas or
seasons of predation (Bowen et al. 1993). Emphasizing
the ecological importance of such factors, Hislop et al.
(1991) noted substantial seasonal changes in ED of
prey species such as Atlantic herring Clupea harengus
and sand lance Ammodytes marinus. ED of capelin
Mallotus villosus throughout the Atlantic also varies
considerably over the course of the year (Jangaard
1974, Montevecchi & Piatt 1984, Martensson et al.
1996). Estimates of food consumption by marine mam-
mals in the north Atlantic have not incorporated sea-
sonal variation in prey ED due to a paucity of data
(Mértensson et al. 1996), small sample sizes, or geo-
graphically restricted samples (Markussen & Qritsland
1991, Markussen et al. 1992, Mohn & Bowen 1996,
Stenson et al. 1997),
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