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On the Fluctuation of the Glass Eel (Anguilla juponica)

                Catch at the Kinokawa River

Toru Takai and kei Takizawa

1.  Prefaee

   The anadrom()u: movement of Japanef e eel (Angttilta 1'apoiiica) at the Kinokawa

River occurs in early spring.  The temporary stock of the glaf t eel often dev・elops

around the flood gate area of the Shin-rokkai-zeki dam which is located at c. a 68 km

upstream from the river mouth.  1'hese glasg.  eelg.  seem to grow into the elver stage

there but some of them are ¢aptured for the aquaculture g.  eeds from February to April

every year ln order to d ssef s the eel abundance around the gate we managed an in-

vestigation on the cat. ch fluctuation from 1986 to 19.  88.  Here we reported s. ome charac-

terif ticf on the temporai c. hange of the catch and estimated the occasional recruitment

size of 1986 year class. 

2.  Materiatg and:'lcthodg. 

   We monitored not only the temporal chage in the cac tch of ten licensed catcher but

als.  o several ambient factors of the fishing ground such as water temperature dig.  solved

oxygen chlorinity tide level on April 10 17.  18.  24 and 25 1986.  The catch rec. ords of

the liceng.  ed catcher from February 15 to April 30 1986 were analyzed to study the c. har-

acteristicg.  on the fluctuation and to assess the recruitment size after DeLury (1951). ii'
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3 Results

3. 1 Diurnal Change in Catch

  3. 1. 1 Fishing Ground

    The catches of grass eel are shown in F'tg.  1.  The differene. e among these catches

g. eems to be related to the flux which is under the operation of g.  luices; the catehes are

a且most even when the sluicing thr(》ugh one or two gat. es is done whereas the catch is

・・ncentrat・d i・the rivers ides when・th・・1・i・in9山…gh th・母・gat・・、

Table 1.  Resultg.  o！ the ambient observation.  AT Air temperature (C);WT water temper

       qturg (℃);DO dissolved oxygen in water;Cl chlorinity (mg/1);HL tide teve'1

       (cm);THW time at high water. 
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On thc Fluctuation of the Gln: : 一ee］ Catch at the Kinokwu Rivcr

  ;1. 1. 2 1)iurnal Change

    The fluctuation of catch per unit effort (CPIHJE : kg/hour/perg. on) arc t hown in Fig.  2

and Table 2.  The peak in CPtlE seemf to occur before midnight.  i nd during 3 to 4 AM

in April 2・ 4 and 25 a temporary pef k was observed

  3. 1. :3 Tide Level

    The relation between CPUE A nd tide level is.  plotted in Fig.  3.  '1'hct peakt in CPUE
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    bers are for the fishing ground. 
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    1986 ; C: April 24-25 1986. 
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Fig.  2 Ditrrnal change in eel c. atc. h. 

    e: April 10 1986; 一: April

    17'18 1986: A: April 24-25

    1986: OD.  A: Time at high

    tide

Tabte Z Diurnal change in CPUE (No. /hour/person) values ot glass eel. 

     Time
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Fig.  3 Relationt hip between tide teve］ (1. T) and catch (C・n). 

   AiApril 10 1986: B:Apri1 17'18 1986;C:April 24-25

   1986一: flood tide; 一一 : ebb tide. 

often occurred during the end of flood tide and the onset of ebb tide.  Thig.  indicates

that high water levels conditioned eels to move upward and hence the increase in catch. 

3. 2 Dail｝」 Fluctuation and Estimation of the Temporary Recruitment E i7R

  3. 2. 1 Periodicitv

               膨

    Daily fluctuation in catch and its moving average within 15 days are plotted in Figs.  4

ancl 5 respectively.  These indicate three recruitments on February 9 March 10 and

April 10 which corresponded to the new moon periods Namely the occurrenc. e of re-

cruitment almost synchronized to lunar calendar. 

  :3. 2. 2 Estimation of the Terriporary Recrujtment S ize

   On applying the method of Del. ury (1951) three recruitment sizes mentioned above

were evaluated'i'.  Table 4 shows the first recruitment was 9'一 10× 104 and the second

and third were 1. 4'一v l. 9×105 and 2. 25A2. 50×10 respectively.  The total amount of the

rectuitment in thig.  season therefore was estimated at around 3. 8一一一5. 5× 106. 
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On thc F｝uctuation of the Gtat: 一eel C・ntch at the Kinokawa Rivet'
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Table 3.  Daily change in catch effort CPUE log(CPUE) cumulative catch and cumula-

         tive effort.  H(t):catch (g):P(t)Na ot catcher;C(t):CPUE (Na/hour/person);K(t)

          cumulative catch ; E(t) :cumulative effort. 
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C)n the Fluctuation of the G］ag.  : 〈・el Catch ut the Kinokara River

Tabie 4.  Results and the estimating proces＄es of the recruitment size (No).  No estimated

        on the assumption that an individual is weighted as O.  l g Refer to Table 3 for

        C(t) K(t) and E(t).  k;slope in Fig.  6. 

    February 8-17 1986

C(t)＝435. 2313-O. 04255K(t)

C(t)＝ K No一 K K(t)

  K ＝O.  0425

. '

DNo＝435. 23130÷O. 425

    ＝10240. 7365(g)

2 ogC〈t)＝2.  5927-O.  01 82E(t)

e ogC(t)＝ e og K No-O. 4343 K E(t＞

      K ＝O.  Ol 82÷O.  4343

       ＝＝O. 0419

2 og K No＝2.  5927

  ・'.  K No＝1 02・oo2］

   . '. No?42. se20(g)

No;93430～10240フ

    February 23-March 24 1986

C(t)＝614. 1419-O. 0028K(t)

C(t)＝ K No一 K K(t)

  K ＝O.  0028

. '

DNo＝614. 14190÷O. 0028

    ＝219336. 3929(g)

20gC(t)＝2. 7418-O. OO16E(t)

e ogC(t)＝ e og K No-O. 4343 K E(t)

      K ＝O.  OOI6÷O.  4343

       ＝O. 0037

e.  og K No＝2. 7418

  i'一 K No＝1 02 141B

   ・'・No＝＝149141. 4207(g)

No.  ; 1 491414'一2 193 364

    March 25-April 30 1986

C(t＞＝782. 0263-O. 0024K(t)

C(t＞＝ K No一 K K(t)

  K ＝O.  0024

. '

DNo＝782. 02630÷O. 0024

    ＝325844. 2917(g)

e ogC(t) ＝2.  9210-O.  OO16E(t)

e ogC(t)＝ e og K No-O.  4343 K E(t)

      K ＝＝O.  OOI6÷O.  4343

       ＝＝O. 0037

2 og K No＝2. 9210

  ∴kNo冨102・0210

   ・'＋No＝225319. 2391(g)

Na ; 2 253192t一一3 258 443

Total No.  3838036r一一5554214
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4 Discussion

    There are some reports that indicate tidal change induces the anadromout move-

rnent of eeli'‘).  lnaba and Yamamoto (1938) showed the anadrotnoug.  movement of eel

in the Hamanako 1. ake frequently occurred at high waterg.  except the neap tides2) This

is supported by Matsui (1972) who showed the anadromous movement of this specief

rarely occurs at the neap tideg.  and the catch ig.  large at high water in the spring tides

especially within the time zone of 1 or 1. 5 hours after sunset') Higashi and Sakurai

(1975) showed the peak in catch at the spring tideg occurred both within t・he time zones

of three hourg.  after sunset and those of four hours before g.  unrise at Hikijigawa River4). 

Also they indicated the relationship between the catch fluctuation and the tidal calendar;

the peak in daily catch of eel occurred corresponding且y to the new moon period having

the bottom at young moon.  Our research s.  howg.  the accordance with them in the point

that the anadromoug.  movement of glass eel is conditioned by tide. 

1
)

2
)

・？)

4
)
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