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Surface Swarming of Hyperiid
Amphipod Themisto japonica
in the Southeastern Region,
Sea of Japan

Yuichi HiroTa and Hitoshi SEmura?

Abstract

A surface swarm of hyperiid amphipod,
Themisto japonica was observed at night on
October 15, 1984 off the coast of Joetsu City
in the Sea of Japan. The swimming direction
of the swarm frequently changed and its
shape was ball-like or disk-like. Low estimate
values of the density and biomass of the
swarming population were 2.2x10¢/m*® and
77g/m? respectively. The percentage of juve-
niles of unidentified sex was 87%. Body
lengths varied from 3.39 to 7.24mm (average
4.67mm). The contents were present in all
stomachs of subsample specimens. A high
percentage of specimens were taken with
unidentifiable matter (96%) and crustacean

remains (74%) in their stomachs.
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Introduction

Swarms of planktonic crustacean were
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studied by many workers (CLUTTER 1969;
Hamner and CarLeETON 1979; OMori and
HAMNER 1982; UEDA et al. 1983).
(1969) suggested that adaptive signifi-

CLUTTER

cances of the swarm were in keeping loca-
tion of habitat, reducing of feeding pres-
sure, efficiency of mating, and control
of population density. Swarming of co-
pepods, mysids, amphipods, euphausiids
Studies
done on swarms of the hyperiid amphipod

and sergestids were reported.

were few in the works of Nair (1972),
Hyperia sibaginis STEBBING and of LOBEL
and RanpaiLL (1986), Anchyviomera blos-
sevilli MULINE-EDW ARDS.

We chanced upon a swarm of the hy-
periid amphipod Themisto japonica Bo-
vALLIUS in the Sea of Japan during the
cruise of the R/V Mizuho-Maru. In the
present paper, we have described our field
observations and examined the population
compositions and stomach contents of the
swarming amphipods.

Materials and methods

When  we
samples with Nansen water bottles on the

were collecting water

cruise of the R/V Mizuho-Maru, a swarm
of amphipods occurred at about at 19:00
on the night of October 15, 1984 at Sta. 1.
This station was located 20 miles off
Joetsu City in the southeastern region,
Sea of Japan (Lat. 37°26.9'N, Long. 137"
584'E) (Fig. 1) and the bottom depth was
about 1050m. A part of the amphipods
swarm was scooped by a landing net (net
mouth diameter 0.2m mesh aperture 0.35
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Fig. 1.

The station observed swarming of Themisto

japonica. Surface water temperature in the
early part of October was shown from
JAPAN SEA REGIONAL FISHERIES RESEARCH
LABORATORY (1984).

mm). The collection was preserved in sea
water of 5% buffered formalin. The spec-
imen was measured for total body length,
and the maturity stage was checked.
Total body length was measured from the
anterior margin of the head to the tip of
the telson using a Kogakusha micrometer
(precision +0.0lmm).

The maturity stages of T. japonica
were as follows: Juveniles: oostegites were
not visible, antenna 1 and 2 were unseg-
mented, and distinction of sex is uniden-
tified. Adolescent and adult of female:
oostegites were visible. Adolescent and
adult of male: antenna 1 was segmented.
Stomachs of the 50 specimens (total body
length ranging from 3.71 to 6.35mm, ave-
rage 5.02mm) were dissected and their
contents examined under a microscope.

Oceanographical observations were
made for temperature, salinity, dissolved
oxygen cor{ent, and chlorophyll @ concen-
tration at Sta. 1 (Kirani and NAGATA un-

published data).

Results

1 Oceanographic condition

Surface water temperature in the
early part of October off the coast of Jo-
etsu City ranges from 23 to 25°C (JaPAN
SeEA RecionaL FisHERIES ResearcH LaBo-
RATORY 1984). On the sampling day, air
temperature was 17.2°C and the surface
water temperature was cooler than nor-
mal at 21.4°C (Fig. 2).

observed formed between 0 and 30m depth.

Mixed layers were

Salinity was low (33.7) from 0 to 30m
depth and high (34.5) at about 70-100m
depth. Dissolved oxygen contents were
high (more than 5.0ml/1) above 300m
depth. The maximum chlorophyll « con-
centration was 0.024mg/m3 at 48m depth,
and the value was lower than concen-
trations for this season of other years
(Oawapa 1971; Kano et al. 1984). T.
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Vertical profiles of temperature, salinity,

dissolved oxygen contents and chlorophyll

concentrations.

japonica inhibits cold water in the north
Pacific (BowMAN 1960).
temperatures in the present study seemed

Surface water

to be higher than optimum for this
species.
2 Field observation

A swarm was found the ship board at
about 19:00 and at first appeared to be a
shoal of small young fish. It swam in a
nondirected motion at the sea surface near
the vessel for about five minutes and then
went away. Its shape changed from ball-
like to disk-like and its size became small-
er at 0.5-0.7m and larger at 2-3m. The
color of the swarm was lustrous and
whitish.
3 Population composition of swarm

The total individual number collected
with landing net was 1355 individuals and
the wet weight was 4.82g. Filtered volume
by scooping with landing net was roughly
estimated at 0.063m3.
possibly underestimated. The estimated

The volume was

density and biomass of the swarm was

2.2x 104 inds/m?3 and 77g/m3.

The body lengths of the 231 speci-
mens were measured body length (Fig.3).
Body length ranged from 3.89mm to 7.24
mm and the average length was 4.67Tmm
(1SD=+0.62mm). Mode of length fre-
quency was measured at 4.61-4.80mm.
Juveniles of unidentified sex were 87.0
Males were 9.6% and
females were 2.6%. One female, 7.24dmm

% of specimens.

long, was holding embryos in the brood
pouch.
4 Stomach contents

In all of specimens, stomachs con-
tained food and 70% of specimens had
full stomachs. A high percentage of
specimens were taken with unidentifiable
matter (96%) and crustacean remains (74
%) in their stomachs (Table 1). Thirty-
eight percent of the stomachs contained
tintinnids (for example, Dadayiella sp.
and Dictyocysta sp.). A few diatoms and
dinoflagellates were identified in each

stomach. We believe that T. japonica
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Themisto japonica.
Table 1. Frequency of occurrence (by
percentage) of various items
in 50 stomachs of swarming
Themisto japonica.
per cent
Diatoms 42
Dinoflagellates 42
Cilicoflagellates 12
Tintinnids 36
Radiolarians
Foraminifera 6
Crustacea 74
unidentifiable matters 96

definitely do not feed on phytoplanktons.
(1975) confirmed
(GUERIN) was

SueapER and Evans
Parathemisto gaudichaudi
carnivores and suggested phytoplankton
entered the gut during cleaning and not
during feeding.

Discussion
The swarming of T japonica have not

CHEBANOV (1965)
rioted high densities of this species at

been reported at night.

night in the summer in the Bering Sea,
and most of the plankton number (58200
inds/m3) at 0—b5cm layer collected with

Frequency distribution of body lengths of swarming

But T.
Japonica in CHEBANOV’'S work were possi-
bly T. pacifica.
that Russian workers had not distin-
guished the 7. japonica from the T.
pacifica. It is unknown if the occurrence of

a neuston net were 7. japonica.

BowmMman (1960) suggested

swarming of the T. japonica was frequent
or not. Okivama (1965) found T. japonica to
be all of the stomach content constitution
in some squid Todarodes pacificus STEEN-
STRUP specimens at night in autumn.
FukaTaki(1967) showed that stomach con-
tents of Pink Salmon Oncorhynchus gor-
buscha (WaLBAaUM) in March contained
a single food item of T. japonica in certain
cases. The relationship between the oc-
currence of swarms of 7. japonica and sin-
gle components of stomach content needs
to be more completely examined. Swarms
of hyperiid amphipods were observed
near H. sibaginis at night off Cochin (NAIr
1972), and the high density of the swarm
was 79 inds/m3 by vertical net haul. A.
blossevilli were observed in the daytime
near surface water in the coastal region
of Hawaii (LoBeL and RANDALL 1986).

The causal factor for the formation of
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T. japonica swarming hasn’t been deter-
mined. CLUTTER (1969) mentioned in-
creased of mating efficiency was one a-
daptive significance of mysid swarm.
Swarms of crustaccans that related to
reproductive behavior was reported in
copepods (UEpA ef al. 1983), euphausiids
(NicoL 1984, Enpo 1984) and sergestid
(OMorr and Hawmner 1982). Swarming
specimens of 1. sibaginis consisted of
males (Nar 1972).  Sex ratio of male to
female of the swarm population was 29.5 :
70.5 in A. blossevilli. Nineteen percent of
the females were holding eggs and 3%
were brooding larvae (LoBeL and RanpALL
1986). As the swarm population of 7.
japonica consisted mostly of immature
individuals in the present study, the for-
mation of swarm did not seem to be
directly related to reproductive behavior.
Stomach fullness of swarming 7. ja-
ponica in the present study was high, and
T. japonica scems to have fed actively.
Brown et al. (1979), Enpo (1984) and NicoL
et al. (1987) reported euphausiids swarm-
Enpno (1984)

swarming euphausiid, fou-

ing have been fceding.
suggested
phausia pacifica HaNSEN, have not fed
actively compared with non-swarming

ones.
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