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Preys Discarded by the Japanese Common Squid, Todarodes pacificus, Occurring
in the Stomachs of Brown Hakeling, Physiculus maximowiczi

Daiji Kitacawa, Yoshio IsHITO, Yusaku OKUYAMA,
Yasunori SAKURAI and Tadashi INADA

Abstract A total of 18 investigations by trammel net were carried out at the artificial reef,
natural reef and sandy bottom areas off Otsuchi Bay in Northeastern Japan, from May 1987 to
March 1990. In the examinations of the stomach contents, the heads of the Sardine, Sardinops
melanostictus, and the Anchovy, Engraulis japonica, frequently occurred in the stomachs of the
Brown Hakeling, Physiculus maximowiczi. The shape of the cut heads is similar to those which the
Japanese common squid, Todarodes pacificus, discarded when it was the predator of the Sardine or
the Anchovy in the tank. So it was thought that the Brown hakeling fed on the prey discarded by
the Japanese common squid in the ocean. The heads of the Sardine and the Anchovy were mainly
preyed on by the Brown Hakeling form July to November. The ranges of body length back-
calculated from the head length, were 101 to 129 mm in the the Anchovy and 140 to 214 mm in the
Sardine. From this result, it is thought that the Japanese common squid discards the head when it
preyed on fish longer than 100 mm in body length.

Keywords Brown Hakeling, Japanese common squid, Sardine, Anchovy, discarded prey
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Fig.1 Map showing the sampling locality off

Otsuchi Bay, Northeastern Japan.

Figures

in chart denote the water depth (m) of the
bottom.
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Table1 List of predation of preys discarded by Japanese common squid, Todarodes pacificus, in the area
off Ohtsuchi Bay, excluding the predation of heads of Sardin, Sardinops melanostictus, and
Anchovy, Engraulis japonica, by the Brown Hakeling, Physiculus maximowiczi.

. . Locality No. of examined No. of
Year Month  Predator species Prey species collected stomachs predating fish
1988 Jul. Physiculus maximowiczi Cololabis saiva Natural reef 37 4
1988 Sep. P. maximowiczi Todarodes pacificus (arm) Artificial reef 200 1
1988 Sep. P. maximowiczi T. pacificus (fin) Artificial reef 200 1
1988 Sep. P. maximowiczi T. pacificus (arm) Natural reef 74 1
1989 Jul. P. maximowiczi T. pacificus (fin) Natural reef 190 1
1989 Sep. P. maximowiczi T. pacificus (arm) Artificial reef 200 2
1987 Jul. Alcichthys alcicornis Sardinops melanostictus Artificial reef 78 1
1987 Sep. A. alcicornis S. melanostictus Artificial reef 18 1
1987 Jul. A. alcicornis S. melanostictus Sandy bottom 20 1
1989 Jul. A. alcicornis S. melanostictus Artificial reef 13 1
1989 Jul. A. alcicornis S. melanostictus Natural reef 32 2
1988 Sep. Liparis tanakae Engraulis japonica Natural reef 8 1
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Fig. 2 Pictures of heads of Sardine and Anchovy

discarded by Japanese common squid in
tank (A, B) and stomach contents of Brown
Hakeling estimated to be discarded by
Japanese common squid (C—H). Scale
bars indicate 2 cm.
A ; Sardine heads discarded by Japanese
common squid in tank, B; Anchovy heads
discarded by Japanese common squid in
tank, C; Sardine heads and caudal fin oc-
curring in the Brown Hakeling stomach of
272 mm in BL, D; Sardine head occurring
in the Brown Hakeling stomach of 300 mm
in BL, E; Anchovy heads occurring in the
Brown Hakeling stomach of 281 mm in BL,
F; Vertebrae and caudal fin of Pacific
saury occurring in the Brown Hakeling
stomach of 278 mm in BL, G; Fin of
Japanese common squid occurring in the
Brown Hakeling stomach of 301 mm in BL,
H; Arm of Japanese common squid occur-
ring in the Brown Hakeling stomach of 289
mm in BL.
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Fig.3 Seasonal changes of the number of individuals of the Brown Hakeling that Sardine,
Anchovy, and their heads occurred in the stomachs collected at the Artificial reef (upper),
the Natural reef (middle) and the Sandy bottom (lower) areas off Otsuchi Bay.
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Fig.4 Seasonal changes of weight composition of Sardine, Anchovy and their heads in the
stomach contents of the Brown Hakeling collected at the Artificial reef (upper), the
Natural reef (middle) and the Sandy bottom (lower) areas off Otsuchi Bay.
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Fig.5 Ratio of Sardine and Anchovy, and their head in the stomach content of the Brown
hakeling collected at the Artificial reef (R), the Natural reef (N) and the Sandy bottom S
areas off Otsuchi Bay. Stomach content weight are summed up data obtained during from

May to March in each year.

Sardinops melanostictus
15F T
"0
]
«
=1
h-]
>
5 sf
£
k-]
- P
o 0
E 100 10 120 130 140 150 160 170 1BO 180 200 210 220
2
Engraulis japonica
o PR S T S S R S
100 110 120 130 140 150 180 170 180 190 200 210 220
Back-calculated body length (mm)
Fig.6 Frequency distributions of body length

back-calculated from the head length of
Sardine and Anchovy heads predated by the
Brown Hakeling.
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