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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

                  Juro  HIRoMI  and  Hiroshi  UEDA

                             Synopsis

   HIRoMI,  J. and  UEDA,  H. 1987  Planktonie  calanoid  copepod  Si?tecalamts

   sinensis  (Cetropagidae) fTom  estuaries  of  Ariake-kai, Japan,  with  a  pre-

   liminary note  on  the mode  of  introduetion from  China. Proe.  ,Japn.  Soc. syst.

   Zool., Tokyo, No.  35: 19-26.

      The  planktonic ealanoid  copepod  Sinocala･nus sinensis,  hitherto  known

   only  from  brackish waters  of  China, is deseribed from  estuaries  of  Ariake-kai,

   Kyushu.  Compared  with  previous deseriptions and  figuTes  of  this species  from

   China, some  minoT  morphological  differenees are  found  in our  speeimens,

   Censidering  the geological  history  of  the  Japanese  Islands, the population  in

   Ariake-kai may  be a  eontinental  reliet  rather  than  having  been  recently

   intredueed by  oeean  eurrents  or  ships  from  China.

    Sinocalantts is a  brackish and  fresh water  copepod  genus  endemic

in eastern  Asia, and  five species  doerrii, laevidactylus, sinensis,  solsti-

tialis, tenellus are  currently  reeognized;  S. tenellus is distributed on

the  eoasts  of  both  China and  Japan,  but the  other  species  are  known

to be native  to China (SHEN and  SoNG, 1979). Reeently, hewever,
TANAKA  and  MATsuMiyA  (1982) encountered  S. sinensis  during their

study  of  the Japanese  sea  bass Lateolabrix iaponiczts in tihe mouth  of

the  Chikugo  River, Ariake-kai. One  of  us  (H. U.) was  sent  the copepod

specimens  by M. TANAKA  for identifieation. More  recently,  the senior

author  (J.H.) also  found this eopepod  speeies  in a  plankton  sample

collected  in the downstream  section  of  the Ushizu River near  the
Chikugo River. In this paper, we  describe our  speeimens  beeause  there

has been no  taxonomieal description of  S. sinensis  from  Japan, and  we

also  discuss its most  possible mode  of  introduction from  China  to

Ariake-kai.

                        Descriptive Notes

                 Sinocatanus sineresis  (POPPE, 1889)
                            (Figs. 1, 2)
Limnocalanus  sinensis  PeppE,  in GuERNE  and  RIcHARD,  1889,  131-132, pl.4, figs. 4,

    15, 15a, 16; ScHAcHT,  1898,  245-249.
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Sinocalantt,s sinevesis:  BuRcKHARDT,  1913, 346; SHEN,  1955, 76-78, 95, pl. 1, figs. 1-4;

    CHEN  and  ZHANc,  1965, 78-79,  pL29,  figs. 3-8;  SHEN  and  SoNq  1979,  60-61,

    fig. 21.

    Mate･}"ial earamined.  Ten  females and  10 males  from  the Ushizu
River, 22 February  l985.  Four  females and  8 males  from  the  Chikugo
River, 18 September  1981  (temperature 22.010C,  salinity  2.9fie) and

10 females and  10 males  from  the Chikugo River  rnouth,  14  March
1985  (temperature 9.20C, salinity  1.58S{,t,). Both  rivers  diseharge into
the northern-most  part  of  Ariake-kai  (Fig. 3).
    Measu?'ements. Ushizu  River, females  1.79-2.05mm  (av. 1.91mm),
males  1.70-1.96 mm  (av. 1.86 mm)  ; Chikugo  River, females 1.33-1.50 mm
(av. 1.41mm),  males  1.10-1.33mm  (av. 1.22mm);  Chikugo  River
mouth,  females  1.47-1.78mm  (av. 1.62mm),  males,  1.56-1.72mm  (av.
1.63 mm).

    This  speeies  is easily  distinguished from  other  members  of  Si.no-
calanzes  by its pointed medial  process on  the basipodite of  the male  leg 5

(SHEN and  SoNq  1979).  The  Ariake-kai  speeimens  are  apparently

referable  to S. sinensis.  However,  compared  with  previous  accounts

from  China  waters,  there are  some  minor  differenees as  shown  in Table
1: The  anal  segment  and  fureal ramus  partly  coalesce,  although  the
line which  separates  the two  parts  is distinet laterally in both female
and  male  (Fig. 1); the first exopodal  segment  of  the  male  left leg 5
has  a  smooth  round  proeess at  the middle  of  the inner margin  in Ariake-
kai speeimens  (Fig. 2 e-d),  while  this process  is armed  with  hairy  setae

 Table  1. Descriptive  differenees in Sinecalanzas sinensis  between  Ariake-kai and  Chinese
        waters.  Ansgm=anal  sgment;  FR=fureal  segment;  P5==leg5; Rel, 2=

        exopodite  1,2; St=:terminal spine  on  distalmost  exopodal  segment  of  leg.
         +:  yes  or  present,  

-;
 no  or  absent.
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Fig ．2，　 Sinocalanzts　si・nen ，gis （PoPPE ）： at 　female 　leg　5，　posterior ； b，　female，　second

　　　　exopodal 　segment 　 of ！eg 　5； e ，　 male 　leg　5，　anterior ； d，　m 　ale 　left　leg　5，　anterior ．
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Sinocalam{s  s･inensis  from  Ariake-kai
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             Fig, 3. Loeations of  plankton  eollections  containing

                   Sinecalant{s sinensis  (-).

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  whieh  had  been sent  by  S. A. PoppE; the
terminal  spine  of  the seeond  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. 2c).  However,  it is not
eertain  until  the Chinese specimens  are  direetly exarnined  whether  such

differences are  due only  to oversight  or  to geographical  variation.

                          Discussion

    Sinocalanus sinensis,  first diseovered in the Whangpoo  River, Shang-
hai by PoppE  (after GuERNE  and  RIcHARD,  1889), is restricted  to brackish
waters  along  the eoasts  of  the Yellow  Sea and  the East China Sea (SHEN
and  SoNG,  1979;  CHEN  et  al.,  1980).  In Japan,  there are  several  reeords

reporting  the  occurrenee  of  Li7}tnoealantts sinensis  (TAKAyAsu and  KoNDo,
1934-cited  from  MizuNo,  1984-MIyAucHI,  1935; KoKuBo  and  SATo,
1947;

 TAMuRA,  1952), but they have  all te be revised  as  S. tenellzts,
of  which  the senior  synonym  is L. sinensis  var.  tenellus (MAsHIKo,
1954, 1955;  ITo, 1957). S. si,nensis  was  reeorded  from  a  bTackish  lake
of  Tanegashima  Island, southern  Kyushu  by SuzuKI  and  NIsHITA  (1963),



Japanese Society of Systematic Zoology

NII-Electronic Library Service

JapaneseSociety  ofSystematic  Zoology

 24 J. Hiromi  and  H. Ueda

but it is not  certain  whether  this eopepod  is conspecifie  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  reeord  S. si7zens･is  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  eonfined  to brackish  waters,  it is less

likely that Sinocalanzts sinensi･s  has been introdueed  to Japan  by ocean

currents.  If the Chinese  population  could  disperse naturally  to Japa-

nese  waters,  this speeies  should  be found  in rnany  other  waters  of

southern  Japan.  Recently ORsl et  a･l. (1983) reeorded  S. doe7"7'ii (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., ba!last water)  from  China. However,  this ships-transport  hypo-

thesis  seems  a  less likely explanation  for the present  finding, beeause

the pOrts in the northern  part  of  Ariake-kai  are  not  so  large. Considering

the geologieal  history of  the  Japanese Islands and  the eharacteristies  of

the fauna  in Ariake-kai, it is most  likely that S. si7zensis  in Ariake-kai

is a  eontinental  relict.  Before  the WUrm  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  direetion

because the East  China  Sea  at  that time  was  mostly  eovered  with

braekish  water.  Later, about  6,OOO-10,OOO  years  ago,  Japan  began to be

isolated as  the sea  level rose  with  the J6monian  transgression  and  an

isolated population  would  have remained  in Ariake-kai. This  braekish

area  is characteristieally  inhabited by  many  other  organisms  such  as

the mud  hoppers Boteophtizalam･us pectinirostTis, which  are  eonsidered

to be eontinental  relicts  (MIyAzl et  al.,  1953).

    This  paper  is the first to show  the morphology  of  S. s･inensis  from

Japan, but  the following interesting problems  remain  to be elueidated.

First, the Ariake-kai  specimens  need  to be compared  directly with  the

Chinese ones;  a  comparative  study  based on  specimens  may  show  geo-

graphic  divergenee  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 eeology  of  this species,  in partieular,  seasonal  oecurrenees

in the two  loealities 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 　 investiga七ion　 （TANAKA 　and 　MATsuMIYA
，

1982 ）．
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摘 要

　広海 ｛
’
朗 （口木 大学農 獣医学 部）・

上 田拓 史 （琉 球 大学 理 学部）　 有 1．因海 に 出現 した 橈

脚 類 Si．noc α lanus　stnensis の 形 態 と本種 の 分布 由来 に 関す る
一考察．

　中 国の 汽 水域 に 固有 の 橈榔類 と され て い た Sinocalαnus 　sinensis が 有明海 の 河 口 域 か

ら見 出 さ れ た．従来 わが 国 に は 本 種形 態の 認 載例が な い の で ，本論文 で は こ れ を 記
．
載 し検

討 した．木種 の 分 布 由来 に つ い て は 1）海流 ，2）人 為的輸送 （例 え ば貨 物船 の バ ラ ス ト水

経 由）お よ び 3）大陸系 遺 留 ， な ど の ル ー トが 考
．
え られ る ．本種 の 生 活 史 ， 耐塩 分性 や 分

布 の 詳細 な ど解 明す べ き 点 は残 さ れ て い るが ， 木 種が 典 型 的 な汽水種 で あ る こ とや 日本 列

島 の 地 史的 背景 な どか ら判断す れば有 明海 の 本種個 体群 は 大陸系遺留 （群）と考 え られ る，
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