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On the Diurnal Change of the Feeding Activity
of Salmon in the Okhotsk Sea

Kenji Saimazaxkr and Seikichi MisHIMA

Abstract

In the present paper the authors have qualitatively and quantitatively
analysed the feeding habits of salmon, with special reference to the diurnal change
of the feeding activity, based on the stomach contents, which were caught by
gill nets.

The authors carried out the experiments by the hourly interval fishing method
in 2 different localities in the Okhotsk Sea in July 1967 (Fig. 1). Experiments
were performed on the research boat ‘“No. 5 Kosho Maru”.

In a twenty-four hour period, fishing operations in each station were repeated
in 8-9 series with a certain time interval (Table 1). The set of the test net consist-
ed of 15 ‘“tan” (unit) surface gill-nets (surface-6m depth) and 5 “tan” (unit)
mid gill-nets (6 m-12 m depth) of amilan muiti-F. nets which have 112 mm mesh
size.

Five species of salmon were caught by the test nets; but in this paper, the
authors discuss the diurnal feeding activity of pink salmon (Oncorhynchus gorbuscha
W.) and chum salmon (Oncorhynchus keta W.).

The samplings of planktonic foods in the surrounding water were made by
a series of surface net tows and 10 m depth net tows for ten minutes with two
larva nets.

The change of the average feeding indices (ratio of wet weight of stomach
content to the body weight) of each series with the sampling time of the day, in-
dicated that the high values for the pink salmon and chum salmon after sunset
as well as sunrise were greater than those for the chum salmon collected in the
day time and at night, and particularly quite low during midday and midnight
(Fig. 3).

Th dominant organisms of the stomach contents were fish, squid and
amphipod. The species composition of the stomach contents differed with
series (Table 2,3,4 and 5). The percentage occurrence of amphipod was higher
in the evening. The fish larvae and squid were eaten mainly before and after
sunrise as well as daytime (Fig. 4).

The distribution of planktonic food in the surface layer showed a considerable
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diurnal variation. The amounts of those were scarce during daytime and
abundant at night (Fig. 6).

From the combined results of the present investigation, a remarkable diurnal
feeding rhythm was observed. Namely the activity seems to become low in the
daytime, then the fish eat vigorously in the evening before and after sunset.
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Table 1. Tishing data of the pink and chum salmon used in the present investigation

PINK CHUM
o
“ 8 & | Netlay | Mo of ingivid ilegi'vi?lf. No. of inNgi'vi?if, il\r{g'iv(i)é.
Hlald specimen |4, empty| containing | SPEOIICR i emptyicontaining
examined stomach food examined stomach food
17,7 109121212 6 1 5 30 3 27
2 | 1241-1541 23 2 21 29 5 24
3 | 1615-1915 6 3 3 0 6
4 | 19522159 19 0 19 5 0 5
5 | 22289330 6 0 6 5 0 5
6 | 0007-0207 30 3 27 22 1 21
7 | 0242-0542 11 "3 8 24 0 24
8 | 0619-0919 4 1 3 4 0 4
2'17/24) 1| 0934-1212 ] 5 1 13 9 4
2 | 1307-1535| 30 6 24 14 12 2
3 | 1607-1814 30 9 21 8 2 6
4 | 19172046 30 2 28 8 0 6
5 | 21192245 30 3 27 . 20 1 19
6 | 23220044 30 17 13 1 2 9
7 | 0121-0243 30 19 11 6 1 5
8 | 031405568 30 19 1n 16 4 12
; 9 | 0623-0909 9 7 2 7 2 5
& 7

BREERICE S NI EIEE RIS Table 2, 3, 4 BIUSRFRT, vudyr - #5357 b
EECREMRAE A% %7 O WM B V=7, R RRBSICZOMh
(B AEINh D, ABIRMANE L, A WEL/AED OBV, TR B 508
LT/ =7 PRESHAIN, COKEOEEAHOMEZRL T3, FEOHR 2 AERICR
4 5,

I EEE EEEEORAEL

BEBREORBLEBI & 2 > BERIEKOTVISE L 80% FEHEKM% Fig. 2 T, XR@HMHO
AEHOEEDOES®E % Fig. 3 IWRT,
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Table 2. Average feeding indices of stomach contents of pink salmon caught at station 1

Series 1 2 3 4 5 | 8 7 8
No. of specimens :
(containing food) 5 2 3 19 8 27 8 3
Amphipod 0.241 | 0.116 | 0.547 | 1.786 | 0.485 | 0.049 | 0.251 | 0.130
Squid 0 0 0.727 { 0.521 | O. 0.023 | 0.122 | 0.186
Fish 0 0.092 | 0.065 | 0.018 | 0 0.008 | 0.049 | 0.003
Euphausiid 0.106 | 0.026| O 0.005| 0 0.015| 0.015| O
Zoea 0.029 | 0.010 | 0.008 | 0.023 | 0.011 | Tr 0.003 | 0
Copepod 0.011 | 0.015 | 0.002 | Tr Tr 0.002| 0 0
Pteropod Tr 0.006 | Tr 0.001 | 0 0 0 0.
Insect 0.005 | 0.031| 0 Tr 0 Tr 0 0
Unidentified 1.070 | 0.358 | 0.099 | 0.162 | 0.265| 0.166 | 0.251 | 0.169
Total ‘ 1.462 | 0.654 | 1.448 | 2.516 | 0.761 | 0.263 | 0.691 0 488
.. 1 Weight of stomach content )
=% - x 1000, wh
Average feeding index N Body weight 1000, where N is number

of specimens
Tr = where average feeding index was less than 0.001

Table 3. Average feeding indices of stomach contents of chum salmon caught at station 1

Series ’ 1 2 3 4 5 8 7 8
No. of specimens
(containing food) 27 24 6 5 5 21 2 4
Amhipod 0.033 | 0.031| 0.191| 0.155| 0.016 | 0.055| 0.233| 0.182
Squid 0.012 | 0.044| 0.061 | 0.021 1 0.050 | 0.036 | 0.039: 0.199
Fish 0.005 | 0.232; 0.090| 0.009! 0O Tr 0.010 ;| 0.012
Euphausiid 0.002 | 0.0071 0.006 | 0.002{ 0 0 0.012 | 0.012
Zoea, 0.001 | 0.003| 0.006 ! 0 0 Tr 0.001] 0
Copepod Tr 0.001| 0.003} 0O 0 0 0.002 | 0.003
Pteropod 0.006 | 0.012] 0.001| O 0 0 0 0
Insect Tr Tr 0 [ 0 0 0 0
Unidentified 0.142 0.208 0.212 0.557 0.005 0.052 0.142 0.093
Total 0.201 | 0.538 | 0.570 | 0.744 ‘ o.o71‘; 0.143 ’ 0.439 ‘ 0.492
L. 1 Weight of stomach content X
verage feeding index = ——— % - % 1000,
Averag ing index = Body weight 0, where N is number

of specimens
Tr = where average feeding index was less than 0.001
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Table 4. Average feeding indices of stomach contents of pink salmon caught at station 2

Series ‘ 1| e ’ 3 4 ’ 5 } 8 ‘ 7 8 9
No. of specimens | 24 21 28 27 13 1 11 2
{containing food)
Amphipod 0.037 | 0.181 | 0.084 | 0.282 | 0.796 | 0.053 | 0.006 | 0.021 | 0.004
Squid 0.184 | 0.506 | 0.220 | 0.590 | 0.137 | 0.363| 0 0.064 | 0.388
Fish 0 0.0i6 | 0.013 | 0.042 | 0.202 | © 0 0.007 | 0
Euphausiid 0.007 | 0.009 | 0.001| 0.001| 0.004| 0 0 0.005 | 0.016
Zoea 0.007 | 0.040 | 0.076 | 0.003 | 0.007 | 0.098 | 0 0.001 | 0
Copepod 0 0.001 | 0.001| 0.002 | 0.009| 0.002 | © 0.003| 0
Pteropod 0.110 | 0.001 | 0.034| 0.002| Tr 0 0 ! 0.001| 0.338
Insect 0 0 0 0 0 0 0 0 0
Unidentified 0 0.108| 0.022 | 0.376 | 0.447 | 0.368 | 0.016 | 0.003 0
Total 0.345{ 0.871 | 0.451’ 1.298 1.602‘ 0.884‘ 0.022 | 0.105] 0.746
L 1 Weight of stomach content .
dex = -~ 3 - here s number
Average feeding index N Body weight x 1000, where N is numbe

of specimens
Tr = where average feeding index was less than 0.001

Table 5. Average feeding indices of stomach contents of chum salmon caught at station 2

Series } 1 ‘ 2 ] 3 } 4 l 5 1 8 l 7 } 8 9
No. of specimens
(containing food) 2 8 6 19 9 5 12 5
Amphipod 0.006 | 0.002| 0.038 | 0.030| 0.042| 0.014| 0.022 | 0.060] 0.060
Squid 0.014 | © 0 0.003 | © 0 0 0.009 | 0.002
Fish 0 0 0 0 0 0 0 0.616 | ©
Euphausiid 0.095 | © ) 0.006 | 0.001 | 0.001} O 0.005 | 0.003
Zoea, 0.089 | 0 0.064 | 0 0 0.003 | © 0.014 | 0.029
Copepod 0.002 | 0.001 Tr Tr 0.002 | 0.004 | 0.002 | Tr 0.001
Pteropod 0 0 0.010| O 0 0 0 0.061| 0
Insect 0 0 0 0 0 0 0 | 0 0
Unidentified 0.098 | 0.007 | 0.123| 0.835 | 0.238 | 0.165 | 0.571| 0.612 | 0.232
Total | 0.304¢| 0.010 0.235) 0.874 | 0.283 0.187[ 0.595\ 1.877 | 0.300
.. 1 Weight of stomach content )
verage fee index = —— 2% - 000, where N is number
Average feeding N Body weight x 1000, u

of specimens
Tr = where average feeding index was less than 0.001
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Fig. 2. Sequential changes of the feeding indices and

= confidence limits (£ ,) with the time of sampling of
salmon
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NIKIITHS1 B LeBrasseur® OFERER, v o ¥ XX EREMTFRIGEHO 5D 284513 ICE N,
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Table 6. Average feeding indices of stomach contents of pink and chum salmon caught
at mid water (6~ 12m depth) of Station 1

PINK CHUM
Series 1 \ 6 8 1 5 8
No. of specimens ‘
(containing food) 4 2 ! 6 1 4
Amphippd 0.151 1.465 0.032 0.200 1.852 0.013
Squid 0 0.014 0.063 0 0.430 0.010
Fish 0.052 0 0 0 0.953 0
Euphasiid 0.006 0 0 0.014 0 0
Zoea 0.018 0.010 0 0.003 0 0
Copepod 0.005 0.015 0 0.009 0 0
Pteropod 0.073 0 0 0.004 0 0
Insect Tr 0 0 0 0 0
Unidentified 0.125 0.510 0 1.903 0.148 0.060
Total ‘ 0.430 2.058 0.095 2.211 3.383 0.083
. Weight of stomach content .
Average feeding index = —~1—E eig %1000, where N is number

N ~ Body weight
of specimens .
“Tr = where average feeding index was less than 0.001
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