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NIenzrt ,  J .  l .  1969. Stonrach cor l tents of  juveni le l 'ac i l ic  salror-r  in Chathant
SoLrrrcl arrd adjaceut waters. J. Fish. I{es. Bd. Clanada 26: 2219-2223.

Ston'rach contents of young P:rcific sahnon in Chath:un Sound and adjaceut waters
of northern British Columbia from June through August indicated interspecilic differences
in the kinds of organisrns consurred. Pinks (Oncorhynchus gorbuscha) and chums (O. heta)
rvere mainly planktophagous, copepods and Larvacea (O'ikopleura spp.) being most impor-

tant; cohos (O. kisutch) were piscivorous, herring larvae (Clupea spp.) and sand lance
(Ammodytidae spp.) being important; sockeye (O. nerka) were mainly planktophagous

but fish also were important. With pinks and chums, while they were still relatively abun-
dant along the beaches, the dominant food item progressiveiy changed from copepods
in the southern areas to Larvacea in the northern areas.
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IN CuernaM SoUND and adjacent $'aters of northern coastal Brit ish Columbia,
young Pacific salmon, especially ptnks (Oncorhynchus gorbuscha) and chums
(O. heta), are found in varying numbers along the beacires unti l early summer
rvl.ren they begin to nove offshore (Manzer, 1956). This paper describes the
diet of young pink, chuml sockelrs (O. nerka), and coho (O. kisutch) salmon
during residence in this region from early June to late August in 1955, but
mainly during the first half of this period.

Methods -'fhe study was incidental to studies conducted on the distribution and migration

of young salmon in Chatham Sound and adjacent waters. Beach sampling locations (Fig. 1)

were established in early June on the basis of fishability and were revisited sequentially four

times at approxir-nately 2-week intervals. About rnid-July when young salrnon became scarce

along the beaches, {ishing operations shifted "olTshore" into deeper water.
Young salrnon in littoral areas were czrughl- irr beach seines (approxiniately 37 m long, 1 .8 m

deep), whereas those in deeper water were taken in purse seines (approximately 110 m long, 5.4

m deep). Each type of gear was constructed from 1. 9-cm mesh (stretched measure) cotton webbing.

Tirne spent fishing in a particular location rauged from lL to 2i hr. On occasion more than one

r:atch was rnade, in which case these u'cre cornbined.
Samples of each species were labelled ar:cordirrg to ;rlar-e, d:rle, and tirne of capture, rvrapped

in cheese cloth, and preserved iu u.ooden tubs conta.ining 10fi formalin. NIost fish were sufficiently

srnal l  that  their  s tomach corr tents rvere pre- .erved s i rnply by inrmersing the f ish in the preservat ive.

\Vi th re lat ively large f ish,  usual ly  cohos,  un i r rc is iorr  was nrade in the abdorninal  rval l  so that  the
preservative could errtel the body cavity.

In this study, "stomach" is considered to be that portion of the alimentary tract betu'een

the oesophagus and intestine. 
'l 'he 

stornach contents of each fish were identified in the laboratory

according to broad taxonomic groups (rnainly order) with the aid of a binocular microscope.
Contents rendered unrecognizable either through mastication or digestion were classed as "uni-
dentifiable." Stomach parasites were not considered as part of the stornach contents.
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Ftc; .  1.  Chatharn Sound in
northern British Columbia
and sampling localities

(shaded areas).

Although fish were not erged, length data recorded zrt the time of stomach examination
indicate that all fish tvere in their lst year of ocean life.

The importance of each taxonomic group in a given species' diet was determined from the
percentage of stomachs examined that contained organisms of the group (occurrence method)
:rnd frorn the percent:rge that e:,rch kind of organism forrned of the total volurne of stomach contents
of the fish in the sample (volumetric method). Regarding the latter method, initially the percentage

for each group was deterrnined from volurnetric data based on water displacement. As pro{iciency

in estirnating volumes rvas achieved, volumes of sparsely represented grolrps were subsequently

estimateC by eye. The rel:tive merits of r-rsing these rnethods in food studies of frshes have been
discussed by I ' {ynes (19.50) and Windel l  (1968).

Resttl ls und d,iscuss'ion For each species a very high proportion of
the stotnachs examined contained food. 

' lhe 
food spectra of pinks, chums,

sockeyes, and cohos for the entire study period were reasonably similar, but
the degree of irnportance of each taxonomic group varied (Table 1). In general,
pinks and chums were planktophagous, copepods and Larvacea (Oikopl'err.ra
spp.) being nlost important. Cohos u/ere mainly piscivorous, herring larvae
(.Clu1>ea spp.) and sandlance (Ammodytidlre spp.) occurring most frequently.
Sockeyes overlapped these tr 'r 'o groups sornewhat in their diet, being mainly
planl<tonic feeders but l ish tverc als<,r inrportanl.
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Tesln 1.  Relat ive importance
in Chatham Sound and-adjacent

of  var ious taxonomic grotrps corrst tmed by juveni le salmon
waters,  ear ly June to late Augrrst  1955. F :  ' / ,  occurrence;

:  o / "  o f  vo l ume ;  +  :  <0 .5%.

Pink Chum Sockeye Coho
Taxonomic

group

Chaetognatha
Cladocera
Castropoda
Polychaeta
Ostracoda
Copepoda
Cirripedia
Mysidacea
Cumacea
Isopoda
Amphipoda
Euphausiacea

Decapoda
Crustacean remains
Insecta
Larvacea
Fish
Eggt

Unidenti6able

No, stomachs examined
'/6 with food
No. lish measured
Size range oi  f ish

measured (mm)
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48 31  29
1 3  6  5
++1
1 r )r t

1 + 1
7 1 8
7 3 7

1 4 4 2 0

8 1 2 3
4t  10  62

2 5 5
1 + +

1 8  7  1 3

5s7 ,+ 10
9.5 9.5

470 329

3 5  1 1 4 32 106 57-122 62 147

Examinat ion of  the stomach contents of  p inks and c l iums taken in d i f -
ferent areas during three sampling circuits from June 8 to July 18, while juve-

niles urere eadily available along the beaches, revealed that for each species the
primary food itenr changed progressively from copepods in the southern areas

to Larvacea in the northern areas (Table 2). Since this spatial trend u.as observed
for both pinks and chums, it seetns reasonal)le to think that the phenomenon

was the result of differences in the relative contribution of the tr 'r 'o kinds of

orga-nisms to the local food resource.

The kinds of organisms found in the stomachs of 1'oung salmon during
this study in general were similar to those reported by earlier investigators
\\rorking in r'videly separated areas (Chamberlain, 1907; Fraser, 1946 Foskett,
1951;  Synkova,  1951).  One outstanding d i f ference,  however '  is  the h i ther to
unreported large inc idence of  Larvacea in t l ie  d iets  of  p inks and chums.
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T1.PrB 2. North-south changes in relatir'-e itnp,o,rtance of copepods and Larvacea in the diet of underyearling pink and chum salnon in Chatham
Sound and adjacent waters, June. S-July. 18, 1955. For. eac! ip".ig:, only areas are considered thaL yi;lded 
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Effect of the Rate of Storrn Growth on
Subsequent Surge Elevations

Gnorpnnv L. Horr,enn
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Horr,eNo, Gnonrnnv 1,. 1969. Effect of the rate of stortn growth on subsequent

surge elevat ions.  J.  F ish.  Res.  Bd.  ( lanada 26:  2223-2227.
The surge elevation due to an instantaneously applied generating force ttver one-

hal f  of  an inf in i te rotat ing sea was given by Crease (Proc.  Roy.  Soc.  London, Ser.  A:  233,

1955). ' fh is note descr ibes the ef fect  of  rnodi fy ing the appl ied force to a l lorv i t  to reach

i ts maximum value over a I in i te per iod of  t ime,
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TuB soruuoN FoR the elevation due to the instantaneous application of

a given force over one-half of an infinite rotating sea \\ras given by Crease
(1955). The n'rathematical model used was idealistic and several assutnptions
were made to obtain an analytical solution. Horvever, even sirnplif ied rnodels

can give useful indications of the dynamics that exist in actual physical systems'
and some of the pliysical cl 'raracteristics of thc surge can be revealed by an

investigation of the changes in the analytir:al solution duc to basic rnodifications
in the given conditions. This rote describes an interesting result found when

the applied force was allowed to grow from zero to its f inal value over a finite
period of t ime rather than being instantaneously applied at its maximum
value. It is shou'n that the maximum elevation attained by a surge lvil l  be
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