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ABSTRACT

A total of 1,430 Pacific whiting, Merluccius productus, stomachs was

collected off Washington and Oregon in 1967. The stomach analysis results

were summarized to provide a comparison with other Pacific whiting food

habit studies. Euphausiids were the main item in the diet both in terms of

occurrence and weight in the stomachs. the whiting

stomach content weight consisted of euphausiids in the samples collected off

the Washington coast compared with 72% euphausiids by weight for the Oregon

samples. The remainder of the whiting diet off Oregon was mostly fish, pre-

dominantly northern anchovy, Engraulis mordax. The dominance of euphausiids

in the diet is greater than in other studies and could possibly be related

to whiting size.
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INTRODUCTION

The Pacific whiting, Merluccius productus, constitutes a major ground-

fish resource off the west coast of North America. The whiting stock must

be carefully managed because it forms the basis of a large domestic joint

venture and foreign fishery. Management decisions should include a consid-

eration of the effect that whiting abundance may have on other commercial

stocks. Food habit studies are necessary in this respect because they help

identify species interactions through predation.

Previous food habit studies of the species have reported that euphausiids

are a major prey item of Pacific whiting, although fish or shrimp at times pre-

dominate in the diet (Alton and Nelson 1970; Gotshall 1969; Outram and Haegele

1972). Since these studies have not clearly defined the causes of the observed

diet differences, it seems that further data are needed to explain the variety

of prey items that may dominate the whiting's food. Factors such as whiting

size or die1 differences in prey availability could possibly influence the

whiting's selection of food items.

This paper presents the methods used and basic data collected from exam-

ining the contents of 1,430 Pacific whiting stomachs taken in April through

July of 1967 off the coasts of Oregon and Washington. Since this is one of

the largest collections of whiting stomach contents data, it is important

that the data be synthesized and made available for comparison with previous

whiting food habit studies. This should enable a further refinement of the

definition of the whiting's diet.

METHODS

Stomachs were collected from subsamples of adult Pacific whiting taken

from pelagic trawls over bottom depths generally less than 100 m off the
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coasts of Oregon and Washington (Figure 1). Samples were obtained at dif-

ferent times of day and at different depths depending on the location of

the fish in the water column (Table 1). On board the vessel, the length and

sex of the fish were recorded and the stomachs excised. The degrees of

fullness and digestion of the stomach contents were noted, and each stomach

was labeled and preserved individually in a dilute solution of formaldehyde..

Empty or everted stomachs were noted but not preserved. Stomach contents

were identified to the lowest possible taxon in the laboratory, and the damp

weight of each taxon was measured and recorded for each stomach. Counts

were made of the number of organisms in each taxon in a stomach with the

exception of unidentified euphausiids and unidentified remains.

DATA SUMMARY

The basic information available from the stomach contents analysis is

the weight and frequency of occurrence of food items. This is summarized by

cruise for Washington (Table 2) and Oregon (Table 3). The greatest number of

stomachs, 1,228, were collected from off the Washington coast. The major prey

items of whiting from this area were identified as euphausiids which comprised

almost 90% by weight of the total food eaten. Fish, mostly unidentified, were

the next important food item with a total of 8.6% by weight of the stomach

contents.

A total of 202 stomachs containing food were taken off the Oregon coast.

Again, euphausiids predominated in the contents, totalling 71.9% by weight of

the contents. Almost 26% of the stomach content weight was fish, most of

which were anchovies.

For both areas, euphausiids occurred in around 99% of the stomachs;

Thysanoessa spinifera was the main species of euphausiid in these samples. The
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Figure 1. --Sampling locations for the study
of Pacific whiting food habits off
Washington and Oregon in relation
to the 100 m depth contour. (Die1
sampling area enclosed by box.)



Table 1 .--Vessel station information related to the sampling of
Pacific whiting for food habit studies.
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Table 1 (Cont'd) .--Vessel station information related to the sampling of

Pacific whiting for food habit studies.

l/ Cobb pelagic trawl = gear type.
2/ Nearest hour.
3/ Metric ton = t.



Table 2 .--Summary of Pacific whiting diet information by cruise off the Washington coast in terms of total weight
in grams (W) and frequency of occurrence (FO) of food items in the stomachs.

Vessel and cruise



Table 3 .--Summary of Pacific whiting diet information by cruise off the Washington coast in terms total weight
in grams (W) and frequency of occurrence (FO) of food items in the stomachs.

Vessel and cruise
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other identified species was Euphausia pacifica which occurred infrequently in

the contents.

The only other notable occurrence was the presence of crab larvae in the

megalopa stage in the Oregon samples. Although they comprised only 1.1% by

weight of the contents, crab megalopa occurred in almost one-third of the

stomachs.

Thus, euphausiids were the major prey item of Pacific whiting in this

study. Fish played a relatively minor role in the diet, especially in the

Washington samples. The predominance of euphausiids is greater than in other

reported studies and could be due to availability, season, depth, or whiting

size.

Table 4 is a compilation of the basic data by haul along with the mean

length of Pacific whiting in the haul. In these spring and summer samples

for the Washington and Oregon coasts, the mean whiting size is only around 500

mm. Whiting size in a particular area, which changes with season, may be

important in determining the array of food items in the diet of Pacific

whiting.
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Table 4 .--Composition of food organisms in stomachs of Pacific
whiting listed by vessel haul number.



Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (Cont'd) .--Composition of food organisms in stomachs of,
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) ,--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd).--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.

Vessel
Cruise number
Haul number
Total number of fish examined
(with food)

Crustacea

Euphausiids
Thysanoessa spinifera
Euphausia pacifica
Unidentified

Pandalid shrimp
Crangonid shrimp
Sergestes similis
Mysids
Amphipod
Crab
Crab larvae
Unidentified

Squid

Sea urchin

Cumaceans

Anchovy
Herring
Smelt
A m m o d y t e s
Blackcod
Sebastes sp.
Pacific whiting
Cottidae
Unidentified
Zoarcidae
Pleuronectid
Sciaenidae
Gadidae

Plant material

Fish eggs

Unidentified remains

Total contents

Mean predator length (mm)

Number empty stomachs

Number regurgitated stomachs

Total number stomachs 36
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.

Vessel
Cruise number
Haul number
Total number of fish examined
(with food)

Crustacea

Euphausiids
Thysanoessa spinifera
Euphausia pacifica
Unidentified

Pandalid shrimp
Crangonid shrimp
Sergestes similis
Mysids
Anphipod
Crab
Crab larvae
Unidentified

Squid

Sea urchin

Cumaceans

Anchovy
Herring
Smelt
Ammodytes
Blackcod
Sebastes sp.
Pacific whiting
Cottidae
Unidentified
Zoarcidae
Pleuronectid
Sciaenidae
Gadidae

Plant material

Fish eggs

Unidentified remains

Total contents

Mean predator length (mm)

Number empty stomachs

Number regurgitated stomachs

Total number stomachs
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Table 4 (cont'd) ,--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.

Vessel
Cruise number
Haul number
Total number of fish examined
(with food)

Crustacea

Euphausiids
Thysanoessa spinifera
Euphausia pacifica
Unidentified

Pandalid shrimp
Crangonid shrimp
Sergfistes similis
Mysids
Amhipod
Crab
Crab larvae
Unidentified

Squid

Sea urchin

Cumaceans

Fish

Anchovy
Herring
Smelt
Ammodytes
Blackcod
Sebastes sp.
Pacific whiting
Cottidae
Unidentified
Zoarcidae
Pleuronectid
Sciaenidae
Gadidae

Plant material

Fish eggs

Unidentified remains

Total contents

Mean predator length (mm)

Number empty stomachs

Number regurgitated stomachs

Total number stomachs
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number.



Table 4 (cont'd) .--Composition of food organisms in
Pacific whiting listed by vessel

stomachs of
haul number.
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Table 4 (cont'd) .--Composition of food organisms in stomachs of
Pacific whiting listed by vessel haul number,
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