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Abstract

The caloric content of zooplankton, squid, and fish were tabulated from values given in the
literature. Cnidaria (4091 cal/g ash-free dry weight) and Ctenophora (3240 cal/g ash-free dry
weight) had the lowest caloric value of the organisms surveyed. Pelagic polychaetes (Tomopterus
helgolandica 7518 cal/g ash-free dry weight), copepods (Chiridius armatus 7698 cal/g ash-free
dry weight), mysids (Boreomysis arctica 8525 cal/g ash-free dry weight), arrow worms (Sagitta
elegans 7546 cal/ ash-free dry weight), and euphausiids (Meganyctiphanes norvegica 8574 cal/g
ash-free dry weight) had a high caloric value. Caloric content varied with season of the year (T.
helgolandica Dec. and April, Illex illecebrosus winter and summer, Metridia longa Dec. and
April), and whether the sample included females with eggs (Euchaeta norvegica, Diaptomus
siciloides, Boreomysis arctica, Oncorhynchus nerka). Among the fishes, herring (Clupea
harengus harengus) and lake char (Salvelinus namaycush) had a high caloric content, 5994 cal/g
dry weight, and 7103 cal/g dry weight. The caloric content of the Pacific salmon (Oncorhynchus
spp.) ranged from 3345 cal/g dry weight'to 6227 cal/ g dry weight.

Introduction

Species of zooplankton, squid, and fish have been shown to comprise the prey organisms
of oceanic Pacific salmonids (Oncorhynchus spp.; Brodeur 1990; Davis 1990; Ito 1964; Ishida et
al. 1991, 1992; and Nagasawa et al. 1993; NMES 1993). Information on the caloric content of
prey organisms can be used to evaluate the quality of salmonid diets, and to determine the role of
species ecologically related to Pacific salmonids. The purpose of this report was to compile
literature values for the caloric content of oceanic species that are fed upon by salmonids, or are
representative of taxonomic groups known to be fed upon by salmonids.

Methods

I summarized literature values for caloric content of organisms that are prey of Pacific
salmonids during the oceanic phase of their life-history. However, not all salmonid prey
organisms have had their caloric content measured. In cases where the caloric value of particular
prey organisms has not been determined, I included data from taxonomically related groups.
Caloric content was summarized as calories per gram of fresh weight (FW), dry weight (DW), and
ash-free dry weight (AFDW). Most authors determined caloric content from bomb calorimetry. In
cases where the caloric content was reported in joules, I changed the value to calories using the
following conversion factor: 1 joule=0.2388 calories. When the data were available, I included
information on the season or month of the year when the organism was collected, the age, sex, or
body part used to make the caloric determination, and the sample area where the organism was
collected. Supplementary information on the percentage of water, protein, lipid, and carbohydrate
was included because caloric content can be estimated knowing the composition, and these
relationships: protein is approximately 4.80 kcal/g, lipid is approximately 9.45 kcal/g, and
carbohydrate is approximately 4.10 kcal/g (Brett and Groves 1979).

Results and Discussion

Cnidaria (4091 cal/g AFDW) and Ctenophora (3240 cal/g AFDW) had the lowest caloric
. value of the organisms surveyed (Table 1). Pelagic polychaetes (Tomopterus helgolandica 7518
cal/g AFDW), copepods (Chiridius armatus 7698 cal/g AFDW), mysids (Boreomysis arctica’



8525 cal/lg AFDW), arrow worms (Sagitta elegans 7546 cal/ AFDW), and euphausiids
(Meganyctiphanes norvegica 8574 cal/ AFDW) all exhibited high caloric content (Table 1.) Caloric
content varied with season of the year (T. helgolandica Dec. and April; lllex illecebrosus winter
and summer; Metridia longa Dec. and Apr), and whether the sample includes females with eggs
(Euchaeta norvegica, Diaptomus siciloides, Boreomysis arctica, O. nerka,). Samples that include
females with eggs are among the highest estimates of caloric content (Table 1). Among the fishes,
herring (Clupea harengus harengus) and lake char, (Salvelinus namaycush) had a high caloric
content, 5994 cal/g DW, and 7103 cal/g DW (Table 1). The caloric content of the Pacific salmon
ranged from 3345 cal/g DW to 6227 cal/ g DW. :
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