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Planktonic Calanoid Copepod Sinocalanus sinensis
(Centropagidae) from Estuaries of Ariake-kai,
Japan, with a Preliminary Note on the

Mode of Introduction from China
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Synopsis

Hiromi, J. and Uepa, H. 1987 Planktonic calanoid copepod Sinocalanus
sinensis (Cetropagidae) from estuaries of Ariake-kai, Japan, with a pre-
liminary note on the mode of introduction from China. Proc. Japn. Soc. syst.
Zool., Tokyo, No. 35: 19-26.

The planktonic calanoid copepod Sinocalanus sinensis, hitherto known
only from brackish waters of China, is described from estuaries of Ariake-kai,
Kyushu. Compared with previous descriptions and figures of this species from
China, some minor morphological differences are found in our specimens.
Considering the geological history of the Japanese Islands, the population in
Ariake-kai may be a continental relict rather than having been recently
introduced by ocean currents or ships from China.

Sinocalanus is a brackish and fresh water copepod genus endemic
in eastern Asia, and five species doerrii, laevidactylus, sinensis, solsti-
tialis, temellus are currently recognized; S. tenellus is distributed on
the coasts of both China and Japan, but the other species are known
to be native to China (SHEN and SONG, 1979). Recently, however,
TANAKA and MATSUMIYA (1982) encountered S. sinensis during their
study of the Japanese sea bass Lateolabrix japonicus in the mouth of
the Chikugo River, Ariake-kai. One of us (H.U.) was sent the copepod
specimens by M. TANAKA for identification. More recently, the senior
author (J.H.) also found this copepod species in a plankton sample
collected in the downstream section of the Ushizu River near the
Chikugo River. In this paper, we describe our specimens because there
has been no taxonomical description of S. sinensis from Japan, and we
also discuss its most possible mode of introduction from China to
Ariake-kai.

Descriptive Notes

Sinocalanus sinensis (POPPE, 1889)
(Figs. 1, 2)

Limnocalanus sinensis POPPE, in GUERNE and RICHARD, 1889, 131-132, pl. 4, figs. 4,
15, 15a, 16; SCHACHT, 1898, 245-249.
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Sinocalanus sinensis: BURCKHARDT, 1913, 346; SHEN, 1955, 76-78, 95, pl. 1, figs. 1-4;
CHEN and ZHANG, 1965, 78-79, pl.29, figs. 3-8; SHEN and Song, 1979, 60-61,
fig. 21.

Material examined. Ten females and 10 males from the Ushizu
River, 22 February 1985. Four females and 8 males from the Chikugo
River, 18 September 1981 (temperature 22.01°C, salinity 2.9%.) and
10 females and 10 males from the Chikugo River mouth, 14 March
1985 (temperature 9.2°C, salinity 1.58%.). Both rivers discharge into
the northern-most part of Ariake-kai (Fig. 3).

Measurements. Ushizu River, females 1.79-2.05 mm (av. 1.91 mm),
males 1.70-1.96 mm (av. 1.86 mm) ; Chikugo River, females 1.33-1.50 mm
(av. 1.41 mm), males 1.10-1.33mm (av. 1.22mm); Chikugo River
mouth, females 1.47-1.78 mm (av. 1.62 mm), males, 1.56-1.72 mm (av.
1.63 mm).

This species is easily distinguished from other members of Sino-
calanus by its pointed medial process on the basipodite of the male leg 5
(SHEN and SONG, 1979). The Ariake-kai specimens are apparently
referable to S. sinensis. However, compared with previous accounts
from China waters, there are some minor differences as shown in Table
1: The anal segment and furcal ramus partly coalesce, although the
line which separates the two parts is distinct laterally in both female
and male (Fig. 1); the first exopodal segment of the male left leg 5
has a smooth round process at the middle of the inner margin in Ariake-
kai specimens (Fig. 2 c-d), while this process is armed with hairy setae

Table 1. Descriptive differences in Sinocalanus sinensis between Ariake-kai and Chinese
waters. Ansgm=anal sgment; FR=furcal segment; P5=leg5; Rel, 2=
exopodite 1,2; St=terminal spine on distalmost exopodal segment of leg.

+: yes or present, —; no or absent.
Ariake-kai Chinese waters
Character Sex e - —
Present GUERNE SCHACHT  SHEN CHEN SHEN
study & & &
RICHARD ZHANG SONG
(1889) (1898) (1955) (1965)  (1979)
Ansgm and FR 2 — + +7? +? + +
completely separated Ied — ? +7? +? + +
Inner protuberance & _ ? _ 4 ? 1
of Rel of left P5 (Smooth) ‘ (Smooth) .
with spinules
St of left P5 & " . . . . B

ornamented
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Fig. 1. Sinocalanus sinensis (POPPE): a, female, lateral; b, female, dorsal;
¢, female furcal segments, dorsal; d, male, lateral; e, male, dorsal.
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Fig. 2. Sinocalanus sinensis (POPPE): a, female leg 5, posterior; b, female, second
exopodal segment of leg 5; ¢, male leg 5, anterior; d, male left leg 5, anterior.
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Fig. 3. Locatlons of plankton collections containing
Sinocalanus sinensis (W),

in Chinese specimens (SHEN, 1955; SHEN and SONG, 1979), but it is
worthy of note that ScHACHT (1898) also noted a smooth rounded
process in Chinese specimens which had been sent by S. A. PoPPE; the
terminal spine of the second exopodal segment of the male left leg 5 is
ornamented with a serrate hyaline membrane and fine hairs along the
outer and inner margins, respectively (Fig. 2 c). However, it is not
certain until the Chinese specimens are directly examined whether such
differences are due only to oversight or to geographical variation.

Discussion

Stnocalanus sinensis, first discovered in the Whangpoo River, Shang-
hai by PoPPE (after GUERNE and RICHARD, 1889), is restricted to brackish
waters along the coasts of the Yellow Sea and the East China Sea (SHEN
and SONG, 1979; CHEN et al.,, 1980). In Japan, there are several records
reporting the occurrence of Limnocalanus sinensis (TAKAYASU and KoNbDo,
1934—cited from MizZuNo, 1984—MIYAUCHI, 1935; KOKUBO and SATO,
1947; TAMURA, 1952), but they have all to be revised as S. tenellus,
of which the senior synonym is L. sinensis var. temellus (MASHIKO,
1954, 1955; Ito, 1957). S. sinensis was recorded from a brackish lake
of Tanegashima Island, southern Kyushu by SUzUKI and NISHITA (1963),
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but it is not certain whether this copepod is conspecific to S. sinensis s.
str. because they provided neither a description nor a comment on this
species that had not previously been recorded from Japan (MIZUNO,
1984). HiroTA (1972) did not record S. simensis in his zooplankton
study at the estuary of the Midorikawa River, which discharges into
the southern part of Ariake-kai. This fact suggests that this copepod
is restricted to the northernmost part of Ariake-kai.

Since its habitat is strictly confined to brackish waters, it is less
likely that Sinocalanus sinensis has been introduced to Japan by ocean
currents. If the Chinese population could disperse naturally to Japa-
nese waters, this species should be found in many other waters of
southern Japan. Recently ORSI et al. (1983) recorded S. doerric (BREHM),
a native of rivers of China, from the Sacramento-San Joaquin Estuary
of California and they considered that it had been transported by ships
(e.g., ballast water) from China. However, this ships-transport hypo-
thesis seems a less likely explanation for the present finding, because
the ports in the northern part of Ariake-kai are not so large. Considering
the geological history of the Japanese Islands and the characteristics of
the fauna in Ariake-kai, it is most likely that S. sinensis in Ariake-kai
is a continental relict. Before the Wiirm glacial period, when Japan
was linked to the Continent of China as a result of regression, the
Chinese population could have spread out in a northeasterly direction
because the East China Sea at that time was mostly covered with
brackish water. Later, about 6,000-10,000 years ago, Japan began to be
isolated as the sea level rose with the Jomonian transgression and an
isolated population would have remained in Ariake-kai. This brackish
area is characteristically inhabited by many other organisms such as
the mud hoppers Boleophthalamus pectinirostris, which are considered
to be continental relicts (MI1YAZI et al., 1953).

This paper is the first to show the morphology of S. sinensis from
Japan, but the following interesting problems remain to be elucidated.
First, the Ariake-kai specimens need to be compared directly with the
Chinese ones; a comparative study based on specimens may show geo-
graphic divergence between the Chinese and Japanese populations. We
have tried to obtain Chinese specimens, but unfortunately neither informa-
tion nor specimens have yet been forthcoming. Second, studies are needed
to elucidate the ecology of this species, in particular, seasonal occurrences
in the two localities appear to differ; this species in Chinese waters
occurs abundantly during summer and autumn (CHEN and ZHANG, 1965;
CHEN et al.,, 1980), while in the estuaries of Ariake-kai it is abundant
during winter and spring although its seasonal pattern of occurrence
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has not received adequate investigation (TANAKA and MATSUMIYA,
1982).
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