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INTRODUC ION

Salmon ranching is becoming a major component of Alasl a's fishinq
industry, Currently, this endeavor rel ies on producing as n!any fry as
possible at a hatcher'y in hopes of' producing high numbers of returninq
f i sh. As ha tcheri es become !nore e f f i c i ent and numerous, t» i s mas s
production approach could produce more fish than local food webs are
able to successfully support, In the future salmon aquacul turists,
like terrestrial ranchers, wil 1 have to place limits on the nu!!!ber of
animals released into their common property range, the ocean IJltimately,
the ability of food webs to support different numbers and species of
salmon near each hatchery will have to be estimated. The first step in
determining productivity in an area i s to identify the types and abundance
of prey eaten by salmon fry. The information currently available on the
food of North Pacific salmon fry appears in a variety of scientific
publications which are dif ficul t to obtain. The objective of this
report is to su!nmarize some of these scientific papers for Alaskan
sajmon ranchers . The report consi sts of a compilation of abstracts, or
summaries, and data tables fro!n perti nent papers on salmon fry feedinq.
To facilitate i dentification of prey species noted in thi s report,
illustrations of the prey types are included.





Ha iley, Jack E., Pr uce L. hJrrii. arrd  , rester- Il,  iatts<ar;,

7ooI<lankton abundarice arrd feedin<I habi ts of f r y ot 0 i<ah
sa1»rorr, 0ncnr hyrrchus gnr I~usch<r. and eh mr s<>I<»<iran,  Iri< <!r hy»clir»
keta, irr Traitor s  'ovo, Alaska, wi th speculatiorrs on fh<.'
carrying capacity of tIl .' ar-ea. Iishery Brrlleti<r 73;'l;84  -" <I,

1975.

AI15TR:"<CT

Juvenile pink salmon, 0ncorhyrrc rus gorbuscha, ar~d chu»r salrrron,
0. keta, 28 to 56 rmn long Pork length from .raitors River in
southeastern Alaska, fed I ittle in freshwater but fed heavily in
tire estuary, rrrainly on pelaqic zooplarrkters. Fr y did not feed on
cloudy r»oonless nights. The rate of evacuation of pink salr»an
stomachs ranged fro»r 6 h at 12.8 C to 16 h at 8.5'C. The abundance
of zooplankton ranged fror» 9 to 154 orqanisms per liter and quantita-
tively did not change <noticeably while fry were in the estuary Irr
1964, 1965, and 1966, the estimated numbers of fry in Traitors Cove
were 7, 1, and 4»rill ion, respectively, An attempt was made to
estimate the carrying capacity of Traitors Cove, using food corisu»rlr-
tion and evacuatlorr rates in conjunction with estirsates of standin<1
crop of zooplankton. It was concluded that. 50 to 100 million
additional fry fronr hatcheries would probably exceed the carrying
capacity of the estuary.
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Godin,,lea»-Guy J,

Da ily pat.teriis of feeding beh havior, da ily ratio»s. and
diets of,iuve»i le pi»k salinoii {0»corhv»ciius goi buscha j i»
two iiarine bays of Bi i tish Col unibi >. Caiiadia» Joui'»al of
Fisheries aiid Aquatic Sciences 3l<:1O-I3.

ABSTRACT

Stoniach analyses showed that pink salmon fry fed mainly during
dayl ight hours in the littoral zone of Departure Bay and Hariinond
Bay, British Coluinbia, in Ilay. Although the diurnal feeding patterns
of the fish differed slightly between the two bays, niaxiii~uin mea»
prey bioniass in the fishes' storiachs occurred near or at. dusk in
both bays. Daily rations consuined by Depart ture Bay and Hancmond Bay
f ish were estimated to be l3.1 and 6.6 per cent of their dry body
weight, respectively. The fry consumed similar prey itei»s in both
bays, but in differing proportions. Harpacticoid copepods, copepod
naupl ii, and barnacle larvae compri sed numerical ly 93 I aiid H6. '
percent of the diets of Departure Bay and Hanimond Bay fish, espec-
tively. About 38 percent of the diet of Departure Bay fish and 51
percent of the diet of Hamriond Bay fish coinIir ised epibenthic prey,
mainly harpacticoid copepods. The data provide addi tional supfior t
for the importance of the detr itus-microbe-consunier type food chaiii
supporting the production of pink salmon during their early period
of marine residency.
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Heal ey, M. C.

1980 a!. The ecology of juvenile salmon in Georgia Strait., British
Co'lumbia. In Salmonid Ecosystems of the North Pacific,
eds. D.C. Hims~iorth and 4, McNei 1, pp~03~9. Oregon
State University Press, Corval 1 i s, Oregon.

Concluding Paragraph

The information summarized in this chapter implies that food shortages
may occur i n late summer at present population densi ti es of juvenile
salmon in Georgia Strait. Salmon enhancement could only aggravate
present shortages. Nearshore habitats, wi th the exception of
estuaries, appear least likely to be overloaded. Stomach contents
of fish captured in these areas were relatively high and their
growth rates during nearshore residence very rapid. Problems
appear most likely to rise with pink and chum when they forsake the
beaches and begin cropping a declining pelagic food resource. Food
shortages at this time could result in premature departure from
Georgia Strait or a prolonged period of low rations in June.
Sockeye, present at the same time and probably exploiting t.he same
food resource, may experience the same dif'ficulties. For coho and
chinook no immediate prediction can be made about a critical period
for food limitation. Reduced chinook stocks at present make i t
unreasonable to expect any obvious food supply problem as long as
herring remain abundant. These two species, nevertheless, appear
to congregate in regions of best feeding conditions. Therefore,
problems with food supply, if' coho and chinook numbers increase
dramatically, should not be dismissed lightly.



TABEE 3. Diets of juvenile salmon captured by two-boat trawl. values
are estimated percent of stomach contents by volume: Sockeye
data are for the Fraser Plurne in late April and early Nay;
pink, chum, and coho data are for Saanich Inlet in early
June

Pink Coho
1966 196B1 966 1968Diet Item

SOURCE: Healy �980 a!!

NOTE: Original text Table 3

Copepoda
Euphausiid
Amphipoda
Crab larvae
Cladocera
Ostracoda
Insect  adult!
Chaetognatha

Fuphausiid eggs
Polychaeta
Barnacle larvae
Limacina

20
26
-1

<1 0 1
39 0

6 9 0 0 0 0

32 46 9
0 8 11
3 13 1

<1 <1 2
10 0 <1

7 0 0
21 11 15

10 0
4 ll 17

21 <1 <1
0 0 38

0 0 6
0 0
0 0 0

37 2
4

<1 0 0 7
16

34 0 0 0 0

11 15
16 52 52
<'t 30 8

2
<1 0

0 <1 0
8 -.I 26

<1 0 0
40 0 0

2 2 4
16 0 0

4 0 0
0 0 0
0 1 0



TAULE 4. Stomach contents in percent volume of major taxa from samples
taken throughout Qeorqia Strait !uly to September 1975 and
1976

Chinook
1975 1976

Coho
1975 1976

C huis Sockeye
197% 1976 1973 $976

Pink
1976

Number of fish 482 5Z I66 37 465 14 26 11 ZZ

Oiet i tern

Eggs 0 0 0 02 -01 O 0 0

Herring
Sandlance
Fish remains
All fish

13.4
1.3

19.9
34.6

36 161 83 31 0 0 0 0
0 0 2 0 0 0 0 0 O

25 3 46.8 20.2 9,2 2.1 IO.5 O 1 7
289 631 285 123 2 1 105 0 1.7

Stomach contents
as percent of
body weight 1.15 O. 79 Q. 75 I .13 1.12 0. 73

SOURCE: Healy �980 a!!

NOTE: Original text Table 4

Decapoda
Crab zoea
I I I e O a 1 0 p s
juveni le

Amp h i pod a
Caprellid

Euphausiid
Copepoda
Shrimp larva
Limaci na
~oyc zeta
Lhaetogna tha
Ctenophora
Larvacea
Insect

26.2
-0.1

26.6
0.2
4.4
0.2

~ 0.1

5.3
~ 0.1

0

0 0
0.4

Q 1 6
16.0 7. 5

0 0.3
25.8 41.2

0 0.1
0.7 13.2

0 7.7
0 0

3.4 0.1
1.2 5.6

0 2.8
0 0.3
0 2.3

24,2 4. 3

0.2 1.4 0
10. 9 19.3 14.1

0 0 0
40. 5 10. D 65.6

1 .2 1.2 0
0.3 4,0 7.2

0 0.3 5.6
1.8 0 0

10. 5 0.4 0,8
3. 6 0.1 3,7

0 0.1 0
0 0 0 8
0 0 0

1.6 2.3 0

6.1 0 1 . 5
9.3 1 .4

0 O 0
54.Z 66. 9

O 0 05
8.4 0 7. 1
0.6 7.3 7.8

0 Q O
0 01 1.7
0 0 O.Z

-0.1 O O. 7
0 13. 7 0
0 0 O

10 9 10.5 3Z.O



Kaczynski, Victor W., Robert J. Fel Ier, J. Clayton, and R. J. Gerke.

1973. Trophic analysis of juvenile pink and chum salmon

Jaurna1 of' the Fisheries Research Board of Canada 30:1003-1008.

ABSTRACT

I~9 0.
Clarke-Bumpus plankton tows were col1ected from three beach areas
in Puget Sound in spring of 1970. Chum fry and benthic pump
samples were taken in 1971. The diets of the young of the two
species were simi1ar. Epibenthic harpacti.coid copepods were the
chief prey of the chum and pink salmon �7 and 36 percent, respec-
tively, in 1 970!. Distinct differences were apparent, the more
notable being the preference for invertebrate eggs exhibited by the
pinks and the higher preferences for small gammarid amphipods and
harpacticoids exhibited by the chums. The stomach contents showed
no resemblance to the plankton hauls taken in the same area. The
onshore stage of development appears to be a distinct ecological
stage in the life cycles of these species.

10
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panzer, J. I.

Stomach contents of juvenile Pacific salmon in Chatham
and adjacent waters. Journal of the Fisheri es Research
Hoard of Canada 26:2219-2223.

1 969.

ABSTRACT

12

Stomach contents of young Pacific salmon in Chatham Sound and
adjacent waters of northern British Columbia from June through
August indicated interspecific differences in the kinds of organisms
consumed. Pinks  On~corh nchus gorhuscha! and chums �. kata! were
mainly planktophagous, copepods and Laryacea  ~0iko laura spp. !
being most important; cohos �. kisutch! were piscivorous, herring

important; sockeye �. nerkaj were mainly planktophagous but fish
also were important. W~t pinks and chums, while they were still
relatively abundant along the beaches, the dominant food item
progressively changed from copepods in the southern areas to Larvacea
in the northern areas.



Re 1 at i ve i nporta nce o f va r i ous taxonomi c groups consumed by
juvenile salmon in Chatham Sound and adjacent waters, ear lv
June to 1 ate August 1955  F =- perrent occurrence; V = percent
of volume; + = 0.5 percent!

TABLE 6.

SockeyeChum Coho

Taxonomic

group V I V F V

19

2 + 2 5
1

45
3

3
3

R 1 5
+

70

5
51

4
+

4

10
25
'19

410
95

329
32-1 06

144
87

144
62-147

98
91
50

57-122

No. stomachs examined
Percent with food
No. fish measured
Size range of fish

measured  mm!

537
95

470
35-1 l 4

SOURCE: Manzer �969!

NOTE: Original text Table 1

13

Chaetognatha
Cladocera
Gastropoda
Po1yc haeta
Ostracoda
Copepoda
Cirri peda
Mysidacea
Cumacea
Isopoda
Amphi poda
Euphausiacea
Decapoda
Crustacean remai ns
In sec ta
Larvacea
Fi sh

Eggs
Unidenti fiab'le

2
48
13

+

1
1
7
7

14

8
41

2
1

18

+

1
+ 3

31 29
6 5
+

+ 2
+ 1

1 8
3 7
4 20

23
40 62

5 5
+

7 13

4H 7
1

1
3 11

4
5 14

4
19

14 1
24 53
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Bailey, Jack E., Bruce L. Wing, and Chester R. Mattson.

l 975. zooplankton abundance and feeding habits of fry of pink
salmon, Oncorhynchus gorbuscha, and chum salmon, Oncorhynchus
tete, in Traitors love, ATaas,a, with speooiations ori the
carrying capacity of the area. Fishery Bulletin Volume 73:4:846-B61.

Abstract appears on page 3 of thi s report.
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Bakkala, Richard C.

Synopsis of biological data on the chum sa1mon, Onco[
keta  Walbauin! 1792. U.S Fish and Wildlife Servi«o,
Bureau of Conmercial l isheries Circular 3]5; Bg pan,,

ABSTRACT

Information presented on the chum salmon iricludes nomenclature,
taxonomy, morphology, di stri bution, ecology and life history,
Po pulation dynamics, fi shery, and protecti on and management,

FOOD

The major f'ood of small chum salmo~ when they enter the sea is
zooplankton. Off the British Columbia coast copepods, euphausii ds,
and tuni cates  Larvacea ! were main foods . Other food organi sllls
were diatoms, ostr acods, ci rripedes, mysids, cumaceans, isopods,
amphipods, decapods, chaetognaths, and fish larvae. Insects  Diptera!
were found i n stomach contents frequently. In Traitors Cove,
Alaska, young chum and pink salmon ate cladocerans, copepods,
barnacle nauplii, and barnacle cyprids. At times Diptera  mostly
chironomids! and an intertidal species of the insect order Collembola
were also important.

Note, hlo table on prey species in text.



Fel] er, Robert J., and Vi ctor h!. Kaczynski.

1975. Size selective predation by juvenile chum salmon
 Oncorh nchus keta! on epibenthic prey in Puget Sound,
Journa o e Fisheries Research Board of Canada
32:1419-1429

ABSTRACT

Analysis of gut contents shows that juvenile �0 to 50 mm! chum
salmon  Oncorhynchus keta! in Puget Sound select epibenthic organisms
as their primary prey. Har pacticoid copepods numerically compri sed
over 80 percent of thei r natural diet, in two areas studi ed, while
terrestrial insects and cladocerans were most important in a third
area. Calculation of !vlev electivity coefficients indicated high
selectivity factors for harpacticoids at one site  +0.59 to +0.94!.
Comparison of fish gut contents with quantitative epibenthic pump
samples of available prey shows that prey selection was size
related, but opposite that currently reported in the literature
 Brooks, J.L. and S.!. Dodson, 1965. Predation, body size, and
composition of plankton. Science 150:28-35.!; that is, the smaller
of the available prey was preferred. This was true for both the
total available prey size spectrum and the harpacticoid copepod
f'raction of the prey spectrum. t arge numbers of prey eaten per
fish suggest that juvenile chum salmon may exert high predation
pressure on nearshore epibenthic organisms in Puget Sound during
spring.
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Hea1ey, M. C.

Detritus and juvenile salmon production in the Nanaimo
estuary: I. Production and feeding rates of juvenile
chum salmon  Oncorh nchus keta!. Journal of the Fisheries
Research Boar~o ana a ~8-496.

1 979.

ABSTRACT

20

Theories of food chai n dynamics have important implications for the
management of marine resources. As yet, however, there are few
empirical StudieS Of the fOOd Chain dyna~icS Of reSOur ce SpeCi eS
against which these theories can be judged. This paper compares
the food requirements of juvenile chum salmon  Oncorhgnchus keta!
i n ttte Nana imO EStuary with the prOduCtivity Of thei r prinCi pal
food species. Chum were present in the estuary from March until
,June and t,he estuary population ranged up to 4.1 million in May
1 975 and 2 .4 million in April 1 976 . The average weight of chum was
0.66 g in 1975 and 0.65 g in 1976, and their rate of growth averaqed

6 percent body weight per day in both years, Food i ntake estimated
by three independent methods ranged 4.4 to 18 percent body wei ght
oer day and was assumed to average 15 percent body weight per day.
Annual fry production was 2,381 kg in 1975 and 1,122 kg in 1 976.
I-ood intake was 6,184 kg in 1975 and 2,815 kg in 1976. The principal
dietary item in both years was harpactlcoid copepods. In 1975
Haryacticus uniremis made up 50 percent of the diet overall, and
ETO percent o~the diet when fry were most abundant. The seasonai

pattern of abundance of fry and H. uniremis on the estuary was the
sanEe, and the fry conSumed iEioSt Of the estimated prOduCtiOn Of H.
unireEEEis. Juvenile chum production was potentially limited by Food
suppTy, I ood chain dymamics were, therefore, important in the
productivity of the chum population, but si nce both chum and it.s
chief food were rare and ephemeral elements of the estuari ne fauna,
thei r interaction probably had little impact on the dynamics of the
estuary as a whole.



TABLE ]O. Taxonomic composition of prey in chum salmon fry stomachs taken from
Naflaif11o Estuary in 1 975

t1 ARCli
]> ]9 '-6

APRIL
2 9 16 23 30 7 ]4 .'1 ".]DATE

PERCENT Ol PREYPREY

45 32 37 96 9'5
32 60 39
10 3 5

Z 1 11 3

iQ3 25 9 34
,'1

1

SOLlRCE; lleal ey � 979!

NOTE: Nu»tbers were estimated from Fi9ure 5  Healey, 1979!,

liar pac tico ids
Shrimp La rvae
lli seel 1 aneous Di ptera
Gd»~»a r i dae

>Ii c roca]anus pus i]us
I.'hironoinid Larvae
Tanaidaceae
Ci rripedia Larvae
Caliopiidae
Others
Percent Tot~a s

55 12 54
4 62 2

3 15
6 3 1

14
Z0 4

2

13 6 24 10 3 7
1 00 100 IOO 90 107 96 107 100

1
] 9 2]

28
45

0
]nn ]On ]t]O 100-



kealey, H.C.

1980 a!. The ecology of juvenile salmon in Georgia 5trait,
8ritish Columbia. In Salmonid ~Ecos stems of the North
Pacific, eds. D.C. Himsworth and W. IUIcNeil, pp.203-229.
Oregon State University Press:Corvallis, Oregon.

Abstract appears on page 7 of' this report.

Tables appear on pages 8 and 9.

22



Kaczynski, Fel 1er, Clayton, and Gerke.

l 973.

Abstract appears on page l0 of this report.

23

Trophic analysis of juvenile pink and chum salmon
  !ncorh~nchus qorbuscha and 0, keta! in Puqet Sound.
Journa1 of the F~sherIes Research Board of' Canada
30'.1KG-TER.
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LeBrasseur, R. J.

1969. Growth of juvenile chum salmon  Oncorhynchus keta ! under
different feeding regimes. Journal of the Fisheries
Research Board of Canada 26:M3T:T645.

ABSTRACT

Juvenile chum salmon were fed on six di fferent concentrations of
size-selected zooplankton for S weeks. looplankton were caught
daily and sorted through sieves into size-groups roughly as follows:
6 to 20 hami total length, mainly euphausiids; 2.5 to 4.5 vmi, mainly
copepods; and -1.5 mm, mainly small copepods. The rate of growth
in weight of the fish was found to be dependent upon the concentration
of the ration. Fish which were offered no food lost weight, and
fish which were offered excess food increased in weight by 5,4
percent per day. The mean growth rate of the fish held on fixed
rations ranged from 2.2 to 5.7 per cent per day and was found to be
independent of the type of prey. Electivity experiments showed
that all the fish selected copepods 1.6 to 4.5 mm long in proportion
to their abundance and rejected copepods -1.5 mm. The euphausiids
were selected only by fish which had previously fed on euphausiids.
The effect of variations in the availability of prey is discussed.

25



aDaily rations  as percentages of fish weights! of juveni]e chum in
laboratory for various weeks for each of three kinds of prey

the
TABLE 12.

Daily ration  g!

16.510. 0 18,513.26,63.3Reek

Eu hausia acifi ca
17 ! 0.2�15!

9.2�27! 9.4�65!
9. 0�08! 10.8�20!
6.5 98 9.2 95

8.6�3! lz.6�5!
8. 9  33! 13. 9�5!
9.6�3! 14. 0�0!
8.3 11,3

Ca]anus lumchrus
T4. gTi,"2 6.4! zOz!
10.1�67! 13.6�42!
8.9 137 12.3 112!

8. 9�2! 1 1.6�7!
10.0�2! 11.5�2!
8.4�7! 12.8�7!
8.8�7! 11.9�2!
8.9 12.1

Lesrasseur �969!SOURCE:

Ori gina 1 text Table 1, numbers of salmon in tanks are given in
parentheses.

a Percent ration X 100

b Chum salmon feeding onC. plumchrus were on half rations for 1st week.
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1

2 3 5
6 7
8

Mean

lb

2 3

4 6 7
8

Mean�!

1

2 3

4 6 7
8

Mean

3.o�14!
3.3 i64!
3.4�44!
?.9�34!
3.4 94!
3.2 a4!
3.3  74!
4.0�4!
3.3

�,0!�84!
3. 1�64!
3. 7 144

2.9 94!
3.1 �4!
3,4 �9!
3.8�9!
3.3

3.3 zO3!
3.5�73!
3,7�53!
2.9�43!
:.9 ] 03!
3.0 83!
3.3�3!
3.5�3!
3.2

Prey mainly
5.1�21!
6.3�41!
7.0�21!
5.9�11!
5.8 82

6.7�5!
7.2�0!
6.2

prey mainly
�.6! i 92!
6.s�62!
6.0 142

5.0 82!
6.4�2!
7.7�7!
7.2�2!
6.3

Prey mainly
6.5 ZOO!
7.7 iso!
6.9 145

5.4 ss!
6.8 ss!
7,2�5!
6.9�0!
6.5

P seudoca1 anus
Y.1 P1~
9.4�62!
9. 8 130

9.6�0!
11 .6�0!
10.5�5!
9.9�o!
9.7

minutus
T2. o zo3!
12. 2 ] 53!
] 2. 9�13!
]1.8 83!
10.6�3!
12.8�3!
13. 5�3!
]],e zs!
12.1

10.4�04!
13. 6� 34!
15.7 91!

16.5 41

15. 1�6!
15,9�6!
15.9�8!
14.0

�.e!�ol!
le.s i 3i!
16.5 96

14.7�6!
13.5�6!
13.7 ze!
17.7�6!
15.2

13. 3 Z] 7!
14. 2�47!
] 5.4�07!
12.5 87!
14,3 Sz!
16.2�7!
14.7�2!
14.7�5!
14.4

15.5 ] 9o!
l6.5�20!
17.2 90!
15.0 70

16.2�5!
» .S�5!
17.9�5!
16.7

�0 0!�82!
20. 3�12!
15.6 92

15.9�7!
16.3�7!
19.Z ] 7!
22.0�2!
17.5

14.6�98!
15.8�28!
17.6 88

15. 1�3!
]7.6�8!
16,3�3!
16. 9�8!
16.0



Stomach contents of juvenile Pacific salmon in Chatham
and adjacent waters. Journal of the Fisheries Research
Board of Canada 26:2215-7273,

Abstract appears on page 12 of this report.

Table appears on pages 13 and 14.
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Sibert, J. R.

Oetritus and juvenile salmon production in the Nanaimo
Estuary: II. Meiofauna available as food to juvenile
chum salmon  Oncorh nchus keta !. Journal of the Fisheries
Research Board o ana a 3~7-507.

1 979.

ABSTRACT

Note: No table on prey species in text,

28

The meiofauna of the Nanaimo Estuary are briefly described. Nematodes
and harpacticoid copepods were the numerically domi nant taxa and
reached their maximum population densities in late summer. N~ar acticus
uniremi s was very important to the early diet of juvenile chum
saTm~on Oncorh nchus keta! but was one of the least common harpacticoid
copepods in t e estuary. The productivity of H. uniremis was found
to be only slightly greater than the calculated food requi rement of
the chum salmon fry; there was close coupling between prey and
predator. The role of detritus and bacterially processed carbon i n
the feeding of k, uniremis are di scussed .



Heal ey, Id.C.

1980 a!

Abstract appears on page 7 of this report.

Tables appear on pages 8 and 9.

29

The ecology of juvenile salmon in Georqia Strait,
British Coluoibia, In Salnionid Lcosystems of the North
Pacific, eds. D.C. Hiinsworth and W. f1cNeil, pp.203-229.
Oregon State University Press:Corvallis, Oregon.



Manzer. J.I.

1969.

Abstract appears on page 12 of this report.

Table appears on page 13.

30

Stomach contents of juvenHe Pacific salmon in Chatham
and adjacent waters. Journal of the Fisheries Research
Board of Canada 26:2219-ZH3.



Car I son, H. Richard

Foods of juvenile sockeye salmon, Oncorh nchus nerka,
in the inshore coastal waters of Bristo ay, Alaska,
1966-1967. Fishery Bulletin Volume 74, Number 2, paqes
458-462.

1976.

No Abstract

Extracted from Results

In terms of both bulk and frequency of occurrence, copepods
were the most important food of juveni'le sockeye salmon in
i nshore Bristol Bay in 1 966 and 1967. Fish were second i n
importance to copepods in terms of weight of food, and over
half the bulk of these fish were Pacific sand lance,
ammedtes h~exa terus. Larval crustaceans were the only
other food of major impor tance  by bulk! and most of these
were anomuran larvae eaten by juveniles in the Ugashik area
in July 1966. Other items eaten by juvenile sockeye salmon
in significant aneunts during their migration out of Bristol
Bay were euphausiids, amphipods, and insects. Insects and
amphi pods occurred frequently in the diet but did not contri-
bute much bulk.
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I looked for differences in food selectivity between large and
small fish among 144 juveniles �-13 cm fork length! grouped
i n 1-cm size categories, but the results were inconclusive.



TABLE 13. Percentage total dry weight of foods consumed by juvenile sockeye
salmon collected at five areas in Bristol Bay, Alaska, 1966 and
1967

k P port Moiler
Nr 48

Ugash>
N = 30

Egegik
23

Kvichak
N=50

ort We> den
N=9

6.3
80. 3

4.8

0.7
0.1
6.1

1.8

SOURCE: Carlson � 976!
NOTE: Original text Table 1

bCopepods � mainly calanoids
Fish - over half the bulk were pacific sand lance, ~ammed tes
~hexa terus

TABLE 14. Summary of foods eaten by juvenile sockeye salmon  N = 160! in all
regions of Bristol Bay, Alaska, between June and September 1966 and
1 967

Percentage total
~dr wei ht

Percentage
occurrenceFood cate~os

SOURCE: Carlson � 976!
NOTE: Original text Table 2

Copepods � mainly calanoids
Fish � over half the bulk were pacific sand lance, n~mmod tes
hexapterus
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Copegods 30.3
Fish 45. 7
Larval crustaceans 0.1
Euphausiids
Amphipods 0.6
Insects 18.6
Miscellaneous crustaceans 2.6
2oofauna Z. 1

Other

Copegods
Fish

Larval crustaceans
Euphausiids
Amphipods
Insects
Miscellaneous crustaceans
Zoofauna
Other

Em t stomachs

8.6
4.1
0.4

43.1
1.0
3.9

34. 9
3.3

0.8

25.4
22.6
44.6

0.4
1.3
0.9
0.2
4.7

60.4
17. 4
9.8
4.6
4.0
1.6
0.9
1.1
0.1

66.7
Z5.0
35.4

6,3
29.2
41.0
22.2
18.8

2.8
10. 0

71. 2
11.8

5.7

5.2
4.7
0.8
0.5
0.2



Healey, H,C,

1980 a!. The ecology of juvenile salute» in Georgia Strait,
British Coluivbia. In Salmonid Ecosysterns of the North
Paci f i c, eds. D. C. Hiiitswortb anT<~kcRel 1, pp.20~-2"9,
Oregon State University Press:Corvallis, Orego»,

Abstract appears an page 7 of this report.

Tables appear on pages 8 and 9.
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Manzer, J.l.

1 969. Stomach contents of juvenile Pacific salmon in Chatham
and adjacent waters. Journal of the Fisheries Research
Board of Canada 26:2219-~

Abstract appears on page 12 of this report.

Tables appear on page 13.



Straty, Richard R.

1974. Ecology and behavior of juvenile sockeye salmon � co h
nerka! in Bristol Bay and the eastern Bering Sea. In
t~t
Resources, eds., D.M. Hood and E.J. Ke ly, pp.285-320
Paasr an s:University of Alaska, Institute of Marine
Science, Occasional Publication No. 2, 623 pages.

FOOD HABITS OF SOCKEYE SALMON

Stomachs from more than 1,200 juvenile sockeye salmon from the
purse seine catches in Bristol Bay in 1969 and 1970 were analyzed
to determine their contents and degree of fullness. The major food
i tems in order of thei r relative importance were as follows:

Pacific sand lance. ~Ammod tes ~hexa terus--larval and
young stages

Euphausiids--mainly larval stages
Copepods--all stages
Cladocera, Podon sp.
Pteropods
Decapod larvae
Other fish, cods and cottids--larval stages
Eggs, mainly invertebrates
Insects

The dominance of particular organisms varied with the location
and time of capture. Limited evidence suggests that the diet of
sockeye at any particular location or time reflects the relative
abundance of food items available.

Note: No table on prey species i n text.
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In this paper, only those features of feeding behavior which appear
to illustrate the influence of environment on the migratory pattern
and growth of the sockeye during seaward migration are discussed.



Healey, M.C.

I980 a!. The ecology of juvenile salmon in Georgia Strait,
British Columbia. In Salmonid Ecos stems of the North
Pacific, eds. D.C Himsworth and . McNesl, pp.F03-229.
Oregon State University Press:Corvallis, Oregon.

Abstract appears on page 7 of this report.

Table appears on page 9.
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Real ey, M. C.

1980 b!. Util ization of the Nanain>a River Estuary by,iuvenile
chinook salmon, 0ncorhynchus tshawytscha. f ishery
Bull etin 77:3:65346K

AB5TRACT

Chinook salmon are considered, normally, to spend fr om a few months
to a year rearing in freshwater before migrating to sea. A'1 though
1 arge downstreain movement of fry, r ecently emerged from spawning
gravels, has been observed in several river systems, it has been
suggested that most of these migrant fry are lost to the population.
This report descri bes the fate of downstream migrant chi nook sale~on
fry i n the Nanaimo River, British Columbia� . In 1 975 and 1 976 most
of the potential fry production from the river system was estimated
to have passed by a trapping location nea r the river mouth, Many
of these fry were subsequently found rearing in the intertidal area
at the river mouth where salinity was commonly above 20 ppm. Very
few chi nook salmon fry were captured at other sampling si tes wi thin
a 1 0 km radius of the river mouth. Juvenile chinook salmon were
present in the intertidal area of the estuary from March to July
each year, but peak numbers occurred in April and May. Peak
estuary population was estimated to be 40,000 to 50,000 in 1975 and
20,000 to 25,000 in both 1976 and 1977. Nhi1e in the estuary,
chinook salmon grew about 1.32 mm per day or 5.8 percent of their
body weight per day. Indi vidual fi sh probably spent, an average of
about 25 days rearing in the estuary and left the estuary when
about 70 mm fork 1 ength. While in the estuary, juvenile chi nook
salmon fed on harpacticoid copepods, amphi pods, insect larvae,
decapod larvae, and mysids. After leaving the estuary, they fed
mainly on juvenile herring. The stomach content of chinook salmon
captured in the estuary averaged 5 percent of body weight or less,
and varied seasonally and between years. It appears that in Nanaimo
and probably in other systems with well-developed estuaries, that
the estuary is an important nursery for chinook salmon fry

Note. No tables on prey species in text.
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TABLE 1S. Alphabetical list of juvenile salmon prey

~Pa esCorfnon NameScientific Name

Amphipods
sand fleas

skeleton shrimp

SpidersArachnida

Bryozoa
cyphonautes - larvae

Bryozoans
immature forms

Squid, Octopus

Arrow Worms

Cepha 1 opoda

Chaetognatha

Ci rripedia
nauplii - larvae
cyprids
casts

Cladocera
Pondon sp.

Water Fleas

Copepods

Calanus plumchrus,

Crustacea
naupiii - larvae
anomuran larvae

Ctenophora

Cumacea

Sea Gooseberry

Cumaceans

Diatom
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Amphipods
Gammaridea

Calli piidae
kyperiidea
Caprellidea

Copepoda
Calanoida

Nicrocalanus usilus,

Cyclopoida
Cor cacus sp.

Harpacticoi a
Har acticus uniremis

Monstri oida

Decapoda
zoeae - 1 ar vae
Crab zoeae - larvae

megalops
juveniles

Shrimp zoeae - larvae

Barnacles
immature, free swimming forms
imature, nearing attachment stage
shed skeletal structure for legs

Crustaceans

immature swineing forms
hermit and king crab immature swimming forms

Decapods, shr imps and crabs
immature swimming forms
immature swimming forms
immature walking forms
small adult form
immature swimming forms

One cell plants whose cell walls
are ~ mpregnated wi th s i 1 i ca



Common Name Paqes

immature forms

Gastropods
veliger

Isopoda
Tanaidaceae

I sopods
tanaids

La rvaceans

Mysi dacea
1 arvae

Round Worms

Ostracods

Nematoda

Ostracoda

Pelecypoda
veliger

Polychaeta
larvae

Sea Butterfly

Roti fersRoti fera

TABl F 15  Continued!

Sc i ent i f i c Name

Euphausiacea
Cal to is sp. larvae
fu ausia pacificia

arvae

Insecta
Collembola
Oi ptera

Chi ronomidae larvae
larvae

pupae
adults

Larvacea

0~iso leura so.

Pteropoda
Limacina sp.

Teleostei
Ammod tes ~hexa terus
C upeidae
Cottidae
Gadidae

Hexagrarlnidae
Myctophidae
Scorpaenidae

Euphausiids, kril1

Snails immature swimning forms
Insects

spri~g tails
flies

immature forms
imnature forms
irlnature forms
flies

Mysids immature forms

Clams, Mussels, Oysters, Scallops
immature swinlning forms

Segmented Worms
immature swirling forms

Fishes, bony
sand lance

herring
sculpins
cod

greenl ing
1 ampfi sh
rockfi sh
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Figure 29. Plysidacea.
Size range: largest species reaches 35 nm
 Smith and Carlton 1975, p.249!
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