HAEEERE- A%
= B+ 2 BFGE

B9

197

Studies on the Morphology, Ecology and Pond-Culture
of the Japanese Eel (Anguilla japonica
TEMMINCK & SCHLEGEL),

By

Isao MATSUI

MOKBEFME AT EM 425






f={i113 o
o

%-—-%ﬁ‘ B@%ﬁ%oz@gﬁ‘z}m%ﬁ .....................

s =T

1. BEEOSHIZET AT« « o o o« v o oo n e oo

2. JURE - dRE . EE - AESREICBE T ABIEE - - - o - e e e

3. &EM&@{E?H’]H%EE ..........................

4. FEBTET ARG - - - 0 e o e e e e e e
WK HAEBORBRFALRCHEIALMEE .- - - .. ..

B TR ATUEEIEEEL  « « v e e e e e e e e L

1. BFEEDZEEROWIIEEHET -+« -« - e e e e e e e e

2. BB OEEERTGEE  « - - o v e e e e e e e e e e

I~ = S

A. 5 e

B.JH J 0 B - oo e e e s

C.JE DB X -« -+ v o o oo

D. B 2 T T T T

E. B = T T T

F. B o e e e e e e e e

G. 17

H. & = T T

1. & =

J 35 OB X v e e e e e

K. D i B - 0 e e e e e e e e

L. fk 2

M. B, RERUPEEE  + -+« o v e e e e e

Q. BEFRTLOUZEET o 0 o 0 v e et e e e e e e e e e

5_#5 ﬁ ...........

M B BEOMEBECECEBOEENER - - - - o - - o e o

I = < B T S

2. %%ﬁﬁ&ﬁ%ﬁ%ﬁ% .........................

S BR ORE B e e e e e e e e e e e e e

4. % 2 T T T

5. ;f% g ............................

E=% BONIYBEBOBERMITH AT - « - - - - o

1. BEEOSEETORIGREET  « -+« - - - - e e e e

2. B OH OB - - - - o o oo e



L= - - S R
Q4. 52 BR FE IR - e e e s e e e e
B L AIBEE ORBER - - - - - e e e e e
1. BEEOREERUWIGEEGT - « - « - 0 0 o e e e e e e e e
I = & < A T A
AL B OB OB - - o e e e
B.# f g B - - s e e e e
C.fE 5 B B« - e e
3B ER BE ER c e e e e e e
A. WOTLEEL LB E DBFER -« -« - - - s e e e e e e
1.1 2 S T T

I. 9 T T

M. H.B.h 2hELOMEE AR« -« =« -~ v oo oo

W. WORAE MR EDBIR + o o v

B. ZHEHA YRS S R L DBBR - - - - s o s e

4. % S
5. 5 BE e e e e e e e e e e P
v 5 ABOPR B PR E R TR s BEER T - - - -
1. BREEDZEGE R OIGEE =« « = 0 0 o o e e e e e e e e
2.HE R T TR - e v e e e e e e e
3LEE BR OEE O - e e e oo e
A. o5 ZAMBOPNAERLT - -« « - o e e e e e

B, YT AMEDARITE  « - o - e e e e e e e e e e

a. PISHIE s 7 ABOKE I L OBR - -

be BB J5 B ZE BL < o v v e e e e e

c. @& B e e e e e e e e

C. JIFIE LIS L OEER - - -+ - e e e e e e e

a. WIAMEROBEIZEE - - o - s e e e e

I. KEEOSREBREOBR- « - - -0 - - e e

I. m@tﬁﬂmi’:k@gggﬁ ................

4. FrErmmaEsoEE - - - - o o s e s

v, WIEEWFREDBHR - o o e e

. N, BELUIRREOBER - - o e e e e e

b. PHAEOERHRIZER] o » o o 0 0 e ere e e e e

4. BERRIGTUTIEES o o o o o o o o s e e et e e e e e e e
5. 55 DB e e e e e e e e e e e e
l@@é@ﬁg@f5ﬁ%'. ........................
1. BEEEOZEROBIGEE o« - -« o 0 s e e e e e
2. g4 B gg{,»l.‘. T S TSI
3. PITRAOMERISRAITTREOR MR - ¢ - - o s e e
4. B B OB OIE - - e - e R
5. M ) A T T T SR
6. EREMEODRGEEE oo o o e s e e e e e e e e

a. B - B

32
35

35
35
36
38
41
41
41
45
45
47
49
49
57
58

58
53
59
59
61
61
62
64
66
65
67
68
63
70
70
70
75
76

77

77
78
79
80
81
83
83



#h

R
/l

2 L

BE2E FEBEC

ggb..

b. ¥

8. %

NeJ

o o o B

N

- &

i

CEEPBTEE T e - - e e e e e e e e e

@@%@j@]@%itm&t 7)5@'{% ....................

. BEHEOSBET OWIEEN - -+ ¢+ ¢ 0 o e e e e
BB OEEERTIEE ¢ - e v o o e e e e e e e
CHE R ORE OB - e o e e

A. BOPPAFER LR, REEOBHF - - - - 0 e

5. 1§
BOEROREZWOCIHEEEEEOMEE - - - - e

i
a3

[ B A A

=

3. KPRz D &5 3 BAREE OS5

. BHEOR
. I
. I

B. @iowmBsEE it BREHoMokE s - - o e

2 T T T T

. E%EE@%{%;Z’(U@?{?EEH’] .......................
. g:z ;;rﬁ i bz = S S

EXLEBLEOBEE - - e e e e e
HE o e e e e e e

KIFEERIL % Fuly &3 3 AARBEB OFEN O 04575 & i & ORIz O
Anguilla japonica T. & S.OPEJNGIZEI T 23888 » -« « « o 0 oo

]j’( ‘(J\'H“% E B’j ........................

BABEBBOREI  « v v v v v e e e e e e e e e

AL SVEITUEENPEREE v v e v v e e e e e e e e e e e e e

B. #F
C.

XE.—%’»& .........................
}{J ............ e e e e e e e e e e e

4. HK&@E@%E&@/&&@@@% .....................

5. Anguilla japonica T. & S. OEJNGICET2HELE - - - -« - - - .
a. % S
b. 7 BE o e e e e e e e e e
c. 7k D T T TN
Jo M 4y B e e e e
e, ERERUELER e et e e e e e e e e
6. 45 B e e

=

3=

BT ARFZE - - e PR

%@ﬁiﬁ y)%fﬁ:;b: E‘Qj\l G T T T T S S

1. BEOZER OISR - 0 - o v - - e e e e
QLHF GE TF EE e e e e e FE IR
3. B K B - R A A

. %%

A e IR
A.?il#{%_‘}ﬁlﬁi S T .....

B. y—}x%@%&Zﬁ; .....................
C. Y FAREERERESE - + - - T oo e

87
87
89
90

90
90
91
92
92
94
98
99
99

99
99
100
102
104

104
105
105
105
107
109
111
117
119
120
121
121
124
124
127

131
131

131
131
132
132
132
132
133



4.

[S2N

ﬁ
I
il

BwWw N e

v W N

Bw N

BNAE

ook

1. EE{%$ (W) I[EUW:E‘ZE% ............... coe e e 134
W. EEEMAEL (F) o v o o o v v v v v e o h e e 138
M. REE R (N)  + o v v v v v v e e e e e e e e e e e i39
b T R 140

SBEEBIIZ AT BEBEEROSTRICERAT -+ c o s e e e e e e 141

B = L O 141
= S T I 141
B 141

A, BHEIZRITF BEMT - 0 0 s e e e e e e e e 141
B. SHICTF S50« » v v s e e e e 144

2 > T T Lo e e e s e e 145
= - T Se e e . 146
BEBIBDIEFERITIEL T -+« ¢ s e e e e e e e 146

L EEOBEERUIREEN - - - - - s e e e e e e 147
R A B T P 147
B T S T 147
. BE e e e e e e e e e e e e e 151

TR DR R TS5 - e o e e e e e e 152

CEEEOSEEROWIEEL - - e s e e e e e e e e e 152
CERFEL OB EUCEBRRE - - - - s e e e e e e e 156
R T T TS 157

= == T 166
. T T 166
BHOARZ SOLBRE LEEREDOBR + - - -« - o s 167
. %ﬁ@%ﬁxl&(ﬁ'i@f%’ﬁgh’] ....................... 167

. %%ﬁjﬁyﬁjﬁ()\’z,:ﬁ .......................... 167

l5g b < A T R SR 168

= 169
e 170

WEIE St 2 > 7 ABORREEIZFEEC ¢ - - - s e e e e 174

. BHMEOZEENOUTHIZEEG - - - - e e e e e e e e e e e e e e 174
. R - BEEEDREEONCETSESE - - v v e e e e e e e e e e e e 174
T - S 174
. fE T T T 177



LoBF 28 B B9 - - - v v o 178

2. SEERAIR . FERIEONETBIE - - - - v e e e e e e 7

R S 178

4. fE St e e e e e e e e e e e e e e 180
FILE  FEEW TAIET BEEIZFRT - - v e e e e e e e e 181
. B oS SO 1 = - T 181

2. & = 181

3. B‘jJ: @;@ S 184
BB OBEBEINOBREEE - v - - e e e e e e e e e 185
TOoBF 28 H B9 - - - o o v o e e e e e e 185

2 %ﬁﬁ’ﬁ%iﬁdf FEETE  « « o e e e e e e e e e e e 185

AV T f& - - o e s 185

BB B R B - - - s e e e e e e e 188

C. REBOTEE -« « -« « v v i v e e e e e e, 190

3. FIEHTOBETEEE  © ¢« v v v e e e e e e e e e e e e e e, 194
BR BOHENGRESEOKRELD ICBBESRSECET 2 WoE 195
1. ﬁﬁ% E‘ ............................ 195

2. %@%@}ﬁ!){k ............................ 195

3. MO TRET B3TTEE  © « « + v e e e e e e e e e e e 198

4. 71& gﬁ ............................ 201

A, v 7 ABRIRHIER ML . BFRIESE LT 320 - - - o - e e e 201

B.H B OMFE -« -« o o e e e e e e e 201

C. FEEHAN b0 b RAEEORNSE LEEHMAEOLEE - - - - - - - - . 201

D. M2 ER) EET NS LBELEESE - - 202

5. ﬂ‘\:x::& 5@ ............................ 203

BR300 R o e e e 208

& I. >oABEOWMRELBEEREOBGR - - - s e e 221
B 2 M. NRHEHOZEEMOMEEER  + - -« v e e e e e e e e e e 223
Summary. . . . .. 227
PLATE I, IL I, - - o e, 247

—5 —






AABEMEOMEE, SR80 B 3 i
2 =
52 =

ﬁ%u%ﬁ%%ﬁ%ﬂ%ﬁmﬁ(mﬁ)EéibﬁESE(N%)ﬁ%~ﬁﬁébfﬁﬁ%
BRED b BIENR R ISEL TLE, 20EZOBERHETSH 51- b 5 b5, &
@ﬁ%wﬁﬁukﬁﬂﬁwﬁﬁmﬁﬁ&m%%?5Eib,%:%ﬁﬁk&ﬁtéofm,%
BEROALEEIFFERN 0L E T, RABOIWEEDH SEL RITSEL 20 L R A S
& BT RIARDT, R EHOMEY Aoy BIERE CRITOBRTI-ERL -
A DD MUTHIZEETRERL T 2B Y BAER-H T 2 BENLREY S HRE Sh DS,
TOPTERCE T 5ZB A BT, L RRRE0 B> &, LAtk 2%
BT A2 LD D ORY D 5,

FEFBREEDES YR BE L Z2 b s SRRSO I B LT, S0y 3t
LHRETH D EELTRFFZETFL 2o

AELDOABRRINU T, BIFE, PR LB, BERECE T oWk OEnbE
HECET2HRDOAROE O TER SN T2, 160T, MENEY KN ESBEL, Bk
FERCBIS BN TOERE B E L U THRL BACE 2 E0MEOBIR L, A s 0l
REMATRT B 2T, FWILONELHEOERLERELE T o201, SEH-EFO%
BB HM R RLEL F2o
BEREDER-4OT, BB ERZOAFEOTRESRTORLOY, ¥ 7 2B
EDEE(CHEDOT, v 7 2BV EE LU TEERSNL NS TH 5 EEL 2 TEGED 7=,
&7e, REBCSROBEL JFTERBE OBIREDRH» 6, ¥ 7 ABOHEER O LREE
W ERE B0 7co BIZROBRAOCEMEHED R &, LRSS e, M
DEMFEATT R B RE R OB T 2B 723 2 L 45T 227,
ITREBERSBREDNA L 185 KERREZ - ER T 2B BN UE, MerEamletnd b
<ﬁ®oﬁbfﬁﬁ%@i%%%nﬁ%ﬂ%ﬁﬁ%%%b%émfé5ﬁ,m%%ﬁmgﬁﬁ
RO T, AFRLDORC 5 HD DN, BEESRARET S L L 2 FOTOLR,
ﬁﬂ%@%ﬁ9¢4ﬂ(WM)Kﬁﬁb,ﬁE%ﬁﬁﬁ$Té5ﬁ,éﬁmﬁmH<WM)
D bHEFI214E 3 B (1946) OOy 4 » FEIIEE L E K R A BEY & iz = HZeo b
FREEIL Shiee

WO ERIOEIROBREORE S OTE, FHEH b, KTWE, HeE HERROEE
I OBBHILOVCEEEH T BB Lo FFERIIE LT, SREEED, TKESTH
FRFUKERY) FHEZGOFAFTMTERL 2, ZREE, B, =550 E
EREU oo EMEERIBTSTI3 TI/K BEESR R IR B FESE S 52 - AN THTF D 7o

SZEECEOT, EHMEFEHED 6 HEL 2 BERNER OB O KLY HHOFAED B S
DR LFHABBBAAKOT, BECET2ORORER L2 L E, ACERE L THO
T ZORELEMTHIHE DT, Brll-ils i o0rs 570 B3 EF i otk
EBRCZOBIFEL THAIROREE AV AL THREBTH 5o



oI sk Bk E TR 2 (2

TS, KRB A LS S WAL 52 b, HEREL IS5 UoKEREMER, it
EHERTL LI BHOELEL, FESHERIER SN2@lEL RO, BATEM
OEEREBELZEG D T 5,

BRI A DS E BRACEOADE, &<, FEPASEEESRIEE ML AHTS 2 R
HO%E#5 LB ToroT, BUELL VELEOBRFNEEETHLOTD %o

& P EEIL A E B B E O S S, BORERLSEREME L RO L
o7 BARSEHFMERIE—EL, AR EHNRZEE L, ZERFEIRAEE—
B, KEBEREERAIILER, TOKEBEIEER R EIGRK, HAaUKERFEARGE
B4, SRR 28, FEEREL, UNRSRERNEERE R, $BOERS
FTHTAILY D S ROEEL Ok, ToKESREIHENBEALMER T BARE 0 - SFH A
—, JeE Rk ER RS E SRS AR R B — R, TR KRR
W KPR AL 5 ARET KR, B EEZEASHE 5 UIE OANERA
FIERL, $2fETER YV RYE AT G OB E—KR, BEHER, FhEK, &#E
AR AEAGE BRSO RHRE DO THIT I £ B0 724 ROk ERBS BRET U
TEATEL ALY B R 5o HERNOBRBET OBLRNTKEIOMEER b ¥ 8o Z2/ES K,
TRHMER, AEEETER, SAEK, HEEETE, FEEYI OO0 TRERRIKRSE X
LEEHS 2 ETD Do

Ao MBI SO TR AR E R RE, KERERET XA GRS, WOVIKE
Frie e s " ESHHE S REDE I LHEL B X 585 LUi. SMROKERFERE L 20%
BOZBDEEB S URFHOBLRT LD TD %o

BRCATEORE B EREKERENOMB KO TITON L TH DL DM, FRZR
TARFEE—, AE—TTEORMESEOBRMEFERE ORI 2 2 HSRE T IR T, BI5E
TR CERAETZOHEE T & 7807 ZmIEOMBLZ R T D LD TH Do



BAESEOILEE, EiEioucasitic By 5 Bige

B HAREERICET sut5es

Part One. Historical Review of the Studies on the Japanese Eel.
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S X b JLE2000ERC T ) A b T v AREBCATERSHR SNI0.L 2o bRk
BT 2/ED G BILL 2 D2 &, KIZETLBBILL 72l d, BORED 6FEEL
FebDIE LD, BEOHRY DT INEIBRBL@BNEL TL, $ARIETE SUFRC TEL
f63s OESA D5, BBET2MRIRRTH D70 WREHD bIPRRIEO = ARRAIBI
D CIERE LTS Y, EPEROHEESE R 2 BEOSBEOEFERIZME LD, AL
BAEBOEFEEDAGRBRTD 50

BAEEIR BT S0, MEFWOVEEROFINELE ) ZOHHOARB LA T 2=,
(5513 B H=318424 TEMMINCK & SCHLEGEL \ZEDTHEShALDT
B A2 & OIRXISS2ERILTEBRD LD T %,

\

Table 1. List of the number of the papers and its authors on the Japanese eel.

\\Year 11340(1845]1851]1655/1861{1866/1871|1876(1831|1836{1891

Number of authors\_class| | | | | | | | | | i
and papers > 1845|1830|1855]1860]1865|1870]1875]1830{1885| 1890] 1895

Papers 1(3) (1) l (1 I 1 3 1 5

|| | @ BEE

Authors

1896!19011906[1911[1916(1921[19251931{1936(1941}1946] 1951
1

i |

I T A L
1900/1905(1910]1915]1920/1925/1930/1935(1940]1945|1950] present
RS ](3) @[@®[D]E|Om] g 4

4]8 |36 3] 8

5 22 | 14| 43| 45 ] 63
T DTEE (2GR T =] -
6 |5 |10]18|14|16|42|34|30] 9

Remarks : Showing the number in paranthesis being made by the foreigner on the Japanese esl.

1913% (KIETAE) LIRS R OSB3 A 75 19134 IR 19204 O Rl va & i 88 L 19
214E~192550 5 » ERRARI L, BCI6EDBHEML T 5 MLAUEERD 6 ABTS
TS 18504 DIF 19104 (D F960 » SEfH & ZLRAEA, 101048 DI 19258 RIS & S ek, 192047
LIS 194052 D 1AM RA ¥ Wesk], 19414E IR 10A74E R & YRIRerh T 0], 19484PER 1 v MBI L Rs
LA HEBETH S,

WAEDBRLO AL RO 6 HEZAHEL TR L. (25

1) EERCSHR Gl U THERAmg B 23 2 B AT 5%
3) AEEERORZT 4 [LBEREVERST 5) ERUCEIITLEISE (AREET) 6

1915412 I A BRI TR T—# ) SEE RO THig Thhvied’, RS EFENmEEs 20
KEFEIRUTOB o BRTE T2 RBEI BRI EERE T 212/, O
TS R E I T %o 19258 & TOBERBEN N TR EENIMITE—Rffit sh TEE L
TURE, MERSREOTRZE L D BDAE R BT o TSR ORI E T 5 L O ERL IS

A &

— 3 —
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Table 2. List of fields of studies

- Year 1814-0 1331(1835[1891{1895[1901(1906) l9llil916;l9.21 19261193111936!1941|1946 1951
class| LV bbb ety R

Fields of studies 1880]1835|1390]1395]1900/1905/1910]1915 1920,19.25[1930/1935,1 94019451950 pres]ent
Studies on classifica- - -
tion and distribution S|—1— 3 °© 4 513 5 411102 3 1 -
Studies on morphology, a R
ecology and life history| ~ ! Sl— 2| — | 3] 6] 4] 7| 41|19 1 1 !
Studies on physiology | — | — | — 1| — | —1 2| 2| 3] 4} 8 9 51 2 6 _—
Chemical studies of
the eel B R I E A N L= 1 4 4 t— 3 -
Studies on the pond-
cultured esl T T L ! 44120009 7|22 1321 31— 2
Miscellaneous problems | — | — | — | — | — | — | — | 2| 3| —j—| 3| 1| —|— 1
Books —_— = - = =] === | === |— ——

U, 192548 DI i -0 Cld AR BRI TR - IR BS 3 2 T 9T R UM BB R DA L2 B LA~
A4 BRSO H s iT o e, BRI BT 2 WSt R ST O R R K » ik
OB -BITL TR S,
BRI G BTET iz OV RERIBTR A ETS S IRTRFE D 4 D, BHEOHZTHIL 7ot O H
BURIED THESNHDK, MLT, BHREBCEU GRRLZ BT4&IE WALTER
(1910a) ZOMEHR (1926) D LD D BULBRE IS0,

. BERUSHICETSHRE

AR TRESNZEBOERY ZEL T, FEL U THERL KDDL D)k TEMMINCK
& SCHLEGEL (1842) T SIEBOLD P B THREL L Anguilla japorica 3%
LR U 7o Hf GUNTHER (1870) )i BAEEY REEER - MET Anguilla bostonien-
818 T E7elL, MEFHZEY (1892) FLBTHRELZ LD L GUNTHER O3i-%
BUBIN (1895)1% Anguilla vulgaris AL, RWELBERELRD D, G, BiE

(1897) kEz Anguilla vulgaris v+ x (B, R, \LE, M), A. bengalen-
sis =7 vy rE GEE, B2, PR , A mawritiana ¥ &9 5 % ($UU% m),
A.spp. <o (LiE BRE) , 7ev7X (BERE) OSEEFHI&EL 2.

JORDAN & SNYDER (1901) ZHAEEBEL T—EIFHDLNTEL2YF X, F45vF
¥, I~ FXEF5NC Anguilia japonica ORIEBERLTH S LFFEL, TEMMINCK &
SCHLEGEL OB ¥ b o JORDANEEVERMANNCI903) kA EEE ik A. manilensis

(BLEEKER), A. mauriiiane BENNETT, A. sinensis MCCLELLAND, A. remifera
JORDAN and EVERMANN D4 B2 7. Ef JORDAN & RICHARDSON (1909),
SNYDER (1912), HAERE (1912) £k JORDAN » SNYDER (1901) OO#:HLEd An-
guilla japonica LA5E U vro HDJE JORDAN & SNYDER KOTHEM (1913) & HA S
&k A. japonica OD—ETHHELHFEL, BHIZ JORDAN (1913) ZWETHRES he—E
DXL, Anguilla manabei 2 U THEZBEINU 2o RU ZORERELE A. mauritiana

— 4
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DRERLTHZED AP L 7o HEEER BAEBY AR L 226 O TH D05,
SCHMIDT (1913) /& 202E 0D BAEBOBFHER T MOFEE THRE Shio/ EER & g
L A. japowica OF-HEMEESE 115.876 TH 5 L5, $7=RaELINE 116.29 DB
EHFERL . FELE A. japonice L ARIMCIE T 551 8L, - BAEBOMS
BIBTELD T ot 52 E Dz,

AL EEID R L OBk Y A. japorica DM A. maruitiana BENNETT -
A. simensis (7) O2BHEL L <na, &1 (915) ik A. mauritiana =iy TEEMIL
SIEFFR L BEL oo BB AERERL UT A. japonica & A. mauritiana ¥ B 7
EEEERDI TH 5o BB JORDAN & METZ (1913) 1Bife, SuJI (19162) kSR
e, R (1920) BRINEZOREN, K& (1919) BRHEOEE, Z& (1927) (1929) &5
& RO BIRN, FOWLER (1928) 13335, HAXUEYE, P.J.SCHMIDT (1930) /i A4
ZOBE, FREAE (1924) BEBETH B,

A. mauritiana B. 1j WEBER & BAEUFORT (1916) 75, K& (1919) »5&, I+
LOPHE (1934) Mg, EIEE (1937) d/ERE, &5 (1939) FE5 (1939) ZE)%,¢ 3
THEEE TR T %0 ZOC® O THIN (19162) 1& A. japonica DFELE, 475, JHEE,
ARRECRG THIEL, B, EECRG T IRAemRiems r st 2 oY, B AR
A. japonica D—ET A. mauritiana |x A. japonica ODMETH B L DR 2L 720
T 7o RE(VID R BB EBOEEL A. japonica, A. mauritiana, A. sinensis o 3 FEXE
ZZY, 3512 JORDAN & EVERMANN 59 E U Tk L %, A. remifera 1% A. ja-
ponice DRERLTHHHL P Lo BITEARLSHTHY, AEE RO TEEBER
HIVTHIRE [7 4 2] RS TR 2EEST U T, BE920) 3453825 - A. mauritiana
Td2ZEEHEL oo BH (1926) |3k A. mauritiona L 30 (EFERY QUOY &
GAIMARD 7% 18244855381 7= Anguilla marmorate OOFERL - LTEEl 4. EGE

(1939) WHAOBBOLSHE, FiE, WOVHBANGEEL, 2, EEHE, THEHR,
AREE, HHE A OEHERT IS O MRS - Fh O THE L T EOEE B - SIE U smL
FehEi, BACR A, japonica 1 A. marmoraia O 2 FEES ST LI E R LU
7Co . .
BEAEBOERCE T 5L BHFIEL LOm T 25 A. japonica H18426 =355
SNTEBk, FEOSMIROC THARDSFTHRE S 2L D L £ 5 4 O JEX0m T
Do

BASILEWSKY (1855), Peking; KNER (1865), Shanghai; BLEEKER (1853.1867),

China; GiNTHER (1870.1898) , North China,Manchuria, Newchwang, Formosa;

SAWVAGEX THIERSANT(1874), China; MARTENS (1876), Shanghai; MOLLEND-

ARFT(1877), Chihli; PETERS(1880), Ningpo; KAROCLI(1881),Ningpo; MIORRISON

(1898), Manchuria, Yingkow; FOWLER & BEAN (1820), Soochow; EVERMANN

& SHAW(927), Shanghai, Hangchow; NICHOLS: POPE (1927), Nodoa, Hai-

nan; TCHANG(1928,1929), China; FOWLER(1929); WU (1929), CHU(1920,1932);

SHAW (1930); HERRE(1931); LIN (1932,1936); skt (1934,1936). 5153~ TH I

ZHTD %0
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—% A. mauritiana BENNETT ZA), & (1914) if*EZIiﬁ‘c LUTHELRD, &E
VENEE, BskHTF OZERHL I O B H R S B A < % H DT, SECRVTCER
HENnctOEROBY TH S, HB

BENNETT (1831), Mauritius; GiiNTHER (1870), Bast Indies; BLEEKER (1873),

China:; WEBER (1912), Hongkong; WEBER & DE BAEUFORT (1916), South Sea;

DELSMAMN(1927), Java; HERRE(1923), Philippine, NICHOLS (1928), CHU (1929),

Lin (1936), China; FOWLER (1932), Malay, Philippine, South Sea; ROXAS

LMARTIN (1937), Philippine &£ TdH 5,

2. EFRECHTIHRR

AS)
)
ﬁ
Sorr
o
e
o«
i

AAEEOIIE o TR EEL 2oL (1882) Td 2. MONDINI (1777) »°
PR TRINCHRL Tk 100848y @’.L1@ LTdHbo

Sef (1898) |XMEHERT MRS D REE L b @Zﬁ HL, BEE (1906) kgl 7 T OfaDEE
LOOMEEY BB Lo SCHMIDT (1913), SJil (19123) BEEOFEHETHKR LWL .07 F LD
T A EARTGREDR D TH %, A (19132) AR TOME:Z ¥ 7 2@ Bl
D REED RIS LD, FTIOISERAMTNC T DRy 7 AR ﬁﬁ%ﬁ%@ﬂﬁ}m
BEF WD, ¥ I AEEROEEL O, A (19162) LMD R ST
PH Y, TERMER O THEADHEOEI&IT O b DFEREE WJ Eﬁ@@’%‘ =&
EEATEECT L BAEERE S I TEABEAITIIO RIS (a5 s 2 &, BER
AT OEESDLE, BETE O THEN DT, MERHERL DL ﬁicf*ﬁﬁ?'f@ LR
BEREADFI KT B 2 &, BOREPESCEERTRELREL, FACKRLFESE
ok B L DER, 1SRV &, BOFESERCE Y 7 2 EBX )% LEHTROL TS
CBEEFT D ED D, B3 METIIE, ¥ I 2B LOESEEELBD L, /ﬁ"lﬁ-'a’fi?@ﬁ
M, §F, RIS/ e, MBS, BENE, BB, 2
GERETH B L, MU OKE MeC T TREELEED I E,
BB TR 183—14°C T TRABA R PIER LA T2 2 L5883
LA (1915b) BREE LT L 2REE0 < LB 5 s ﬁﬁmul FeAER T,
SO T2 EEE U CGB OB R L, 191519178 27D LF*?J‘EEIEP-,&&W?/
B COTHREDHIETEDz0

FiESE (1915—1916) [ZE8V &4 3 2T ImE, FREE %@Hnb SR Lze Zhidig
OB T2 RFETREITD LD TH B, JIkT (1918) ZBOEE-E §F 2 HEL T 0%,
E (1921 iR (1882) vizkTF b 2 IpE M L%Eﬁv‘ﬁk%éa@ﬁ ThiEoL
FEROREOBEY = Ul 24 (1922) BoES»BEEALZET, & 31ms ShEmA
ORI =R L2 o

SCHMIDT (1925a) |EfFi- R 206 B L
RO RS TES o

The distribution of eels in Japan, as it appears from the official catch

statics for the various prefectures, shows very distinctly that the largest
quantities of eels are found on the pacific shores, whereas there are
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fewer on the coasts facing the Sea of Japan. And on the western shores
of the Sea of Japan, about Viadivostok and farther north eels are entirely
absent. For these reasons alone, the Sea of Japan, between the Continent
and ]apaﬁ itself, would seem to be out of the question as a breeding gr-
ound. But in addition to this, the very low temperature prevailing in these
waters—only some few hundred meters down it is already less than 4° and
in 400m. less than 1°—must undoubtedly preclude the breeding of eels in
this sea. In the Pacific south of Japan, the hydrographical conditions are
altogether different, and remain us in several respects of those we know
from the western Atlantic, where the breeding grounds of the American
eel are situated. We have a system of currents similar to that of the
Atlantic; an anticyclonic system, where the Japan Stream, or Kuro Siwo,
flowing to the NE, corresponds to the Gulf Stream in the Atlantic. We
have also, E, SE., and S. of this the pacific Gulf Stream, an area where
there are no perceptible permanent Streams. On considering the tempera-
ture in the intermediate layers,-the surface temperature immaterial here
we find also, that in the sea south of Japan thereis an area these tempera-
ture reach higher values than anywhere else in the whole of the North
pacific, i.e. another paralled to the Atlantic conditions. We may therefore
-with a high degree of probability assume that the breeding grounds of
the East-Asiatic eel lie in the ocean south of Japan near the tropic, and
that the life history of this eel greatly resembles that of the American
form. With a centre of development south of Japan, and a larval period
of about one year, the East-Asiatic eel would have a similar range of
distribution to that of the American species. And this is also actuailly
the case, in as much as it is found from the south of China and Formosa
to mnorthern Japan (it is quite likely that specimens of A. japonica
will be found in the northern parts of the Philippines, and I should
also be surprised if the species is not found, albeit only as stray speci-
mens, éstiil farther north than at Hakodate in Japan, its northernmost
limit of occurrence on record up to now.) There are thus evident points
of similarity between the North Pacific and the North Atlantic, as far
as the eels are concerned. But in the North Pacific, there is only one
temperate species, Anguille japonica, whereas in the North Atlantic
there are two, A. rosiraie and A. vulgaris, both with their breeding grounds
in the western part of the Atlantic ccean. We thus lack in the North
Pacific a species answering to the European form,i.e. 2 form with so
high a power of migration that it could, like A. vulgaris in the Atlantic,
be found on the eastern shores of the ocean, i.e. the coast of North-
America, and yet have its breeding grounds in the western Pacific. We
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have seen that the warmost intermediate water layers in the North Paci-

fic are to be found south of Japan, and that the East-Asiatic eel (A.

japonica) probabry has its breeding ground here.

Bl (1924) 1380 B B A v 28k E Azygia anguillae IR 7o

LEIGH-SHARPE (1925) |Z#IFEE—7 "%, ZMETTERORE, REM-HLET 280
BEoO—Er BRLZEPEE U Do JOFEERLRI, BEA (1928), dJf, g (1930)
Sk 4 p ) HEEARL, FhaOn i By 5408, U, RSB TAHE Uk A
(1925) ZEBOMER- GO THIEL, BOAGTREET 2EFRIEELED 7.

TR (1926) BAFP-RD IBIZE 5 2B E L TIT L, $7c1927—19284 2 i8R DE SN U7
CHLESE AT E 3B U e R (1927) REBOBIEDIURE, ML HTL, RMED LD E
OHFEALPIIZL 7o

§BODINTE BT L & RN THE (2 b st ShToeds, fF (1892) 2 BAREBDIME
DOEMADBERR L HEL TR, BIE (1907) Z+Rig-k ahErRE, BE (1913,
1914,1916) &0 B ORI BRI —~BORBR L L, ZOFEE Ichthyotoxin THOT
60°CTIOS MBS 2 L FREMEL 755 2 & R EBL 7co AR (1916,1917) [RZRRDEFIL
BN T3 LEEOBIMEIO LT & Uik Ak (1917,1923) RiiEoRi, RinzEEH
VT BRI R, B, BRI 7.

=% (1927) FiEomF-E T 2HE L 7L, hoREFABERIPEL ML, HIZEBIMmE
SR SIS B RA RS 7 T > B BWE T 5 2 E R TP oo A (1924) 1Z66F3
s ARSBLMELEREYE T2 2 L2 ER LU 2. AF (1930) i JE miEsHEEEERm
BIREEOMEYET 5 2 & ¥EBLx. Sk (1932) Jififf olEm b EDHhESLR
PRIAVE R AR D KB ORERE & NN TREEER TS 5 & U 2o 293 (1929) Ik
Gylodactylidae \ B+ 2¥aa My 8> 6 AL, BRE (1929) BEE-HET 2HBRET
B Myxidium matsui? ¥ 3R 720

DELSMAN (1929¢) 1Z A~ + 7, i+ OPKEEBOLSHEBIFRL, BH-ES M
CIREEY SAF LIS AL, Tk DRkoin BAERO 4G & IS & & FHEL oo

A similar phenomenon may be noted in Japan. A study of the official
catch statistics reveals that the largest quantities of eels are found on
the pacific shore, much more than on the coasts facing the Japan Sea;
more than twenty times as many, indeed, on the Pacific side than on the
other. And on the western shores of the Japan Sea round about Vladiostok
and farther north, eels are entirely absent. Evidently this must be ac-
counted for by the assumption that the Japanese eel(A. japonica) does not
breed in the Japan Sea but somewhere in the Western Pacific, so that
the young elvers reach the Japanese shores from the Pacific side.

e (19292) JREMZ M= > =Y ¥ HFOBKADSMIZFHC TR L A. japonica Ik
I E T WM, I T D E AU o AR (1929-—1930) &M s -
FESNZLH D, MEAOIEERSERIEATEL L, WEE, mEkE, WE, $%keE
EF AR CLIECTECEA L, BEENMOERI; RO, Tofin=r v ¢ FERHTR
VEIE SR, Rk CRVEOEEEOBESCIE OBESENE S LT 070
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KE (1981) kv 7 28 ¥ 2 £ TEEHEREOBIEEEE T HER R RO 2 O%EEY
B UK D BB RAE TR B0 B 3 2 RIS 5 150720 T4 (1932) 1368 % Blah ke
CE  EINROBH SRS RO TR ERE L R ITIR L Wb rc. BHE (1933) ribkigoz
BEALUTACERSR T, POV 7 27 77 2 KIETHETL BILEZO AR
BTEZREED L S,0HERELZLDE~NT T IOV 7+ 27 75 A TH DI & £
L7

R (1933), i, &% (1934) ZEOBIN-BIUBIZL, M3t (1936c,h,) JEikE TR
KESDIPEIP O THEL, BAREBOEIIG O ZHE 7R B L 2,

g (1934) BRI v € —Er 2L, KREEE, 3|, BOBZREOZTrE ) O—RlLS
DWTESR U Zeollim (1924—1935) RSO FAHD 4 FBEOFEH L U T2EEREL 2,

MIF (1985a) W v 7 AMEOWIMIEZER- 10 12/ s Z L ¥ ML ESW LR T3 25
B L3R & S, PHTSRED v T AR E I LEF o

AHE (1935 BEAmE CRIDFTEEE L TY T FOv 7+ & 7 7 5 A 00 TEE L, B
SR TH AR R U 2o BIF (1926), #5F (1929) #RMIEEMERC AT
v 7 AMEOARBOBI L A, ¥ 7 2RI AR ORI BEEAEESY L T 2 FE L I
Ut i

FRk, B (1936c) iy 7 2O LEELOBR Y HEFERL, Breitkopf &
Schmalkopf *OMIBEEEOHEDS 2 LWL, MEDOKINDOEE L1522
FEECHE O TEMLUSC 2 L RUHEOREN OV EREAREE OBRE I Uk, gk
GFEBETHI EMTER SN AEXRIB - OO THZEL, 513198 TR Z L EA
D A. japonica TH5 I &T#EL . BIF (1926b) 1k 2 DEF E A &It okBERD—
DEUT, LFERSEE KL LDE Uk EEIFINBOEIIIDIN S EDIRITY FFEL, Bolk
Bk 5 TERERIAEE - B 5 AT SRR, IO —Bl, RELKRE L OBEXLHG
PIZL, ¥V AVFXFERTEY I AV IR 2ECHETA2EAGLEE T 25X VEEOR
DR IIXIOHEREIH T LU 728 Th 5 L5, Xy 2B HAFTLTEOAS
SUEFLUCEEY AT FREEMEDSIE, WF B, BREK, WP -Hman, o
TEARRERE FEERRERTTS 5 & Uko WA (1926) RIELHD ¥ 7 2Bk S H Pl
B D TEAL T BIREE L B2 L 70

LR (1935) F g oM DL EE 1.0627T, JIIAR(935) L MES65—T0TdH % 2 & ¥ Lizo

B (1920) X ABED A, B ZOA BEUMEK CRERAE LU T Boniso O Bosd U TESR
WEHER YD TN BEBIISH T 23 A L Led B (1923) Bih i BEL &o

BT (19352,b) Bl AMILEATICIESEL BN L BT 55 L OT- - d Bk
iz RIEED 2TEDE D 7 E DIF DFE L b 7o

i, GRBE (1926) v 7 2B KE, HRW, ABEES-HATo8RTRELE, ik
THIHIBEAORBIELRAL, WM2EFFAREL (, BFrEETS>ERERTHS 2
EEBHL 720

ABR (1936) BRI 2 BOEHEE LKH, KE, SHE 0B mrBee, ki
& KRS ERREE & AR R B R EE LR E L BEER TS 2 & Liko

FEINABD BNER BT A. japonica RO A. mauritiana OSHEHEL, ¢ (
1936) WEHEE- A 28OS % 7R L, FHE, ME938) 1k BAV AT 2 B Z T8 720
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IR (1987) 13y 7 2Bk — » BT L ERCR 2 BRERESY R L. BRUUN (1937)
EAE (1935) Q& LAY 7t w7 77 A LRBEFIHL TR TEED b AR L 72PE
Y- L b MuraenahR TH 5 & Uico '

&4 (19372, b) FEBOBMAASE T2 7 Fv U - 3 e v OB OERZORHE
WU 720D ERER Y 7o THREOPEY BRI L, REWM4SY (19372) TREREE
T AR TR 7o

HdE, B3t (1938) 12 A. japonicaky A. mauritiana ® 2TEHD BARZH T 227008
WL R BES DD I LR, 372 v 7 ABDEREL b A. japonica DEIGOESL
SATeo WA (1938) 1k v 7 ~BOKEE T3 284t & LEHEHE L OBFREM LU
7o

gk, BIE (1939) 1B OMEHERM Y B L, AREHOBRE KO THEEERNU THL %
T, FOREELEFES L O E LU WERDD D I LRI L 2. B (1939) et
CROT Al manritiana = BAD GBRAEL 7o A. japonica LDIHATT B I & Lik~Teo

R (1940) BERROMRO B IZIIMED 40 7 & RN KRR L 720

PER (1940) 13 F4R68 L BERBORETER-ERET DO T, JTREEREOEPELERI DS
A5 E Lo

HE, 2 (1941) F4E0 80 MEKSE7{EL, *ONTED X 5, EBRKRL
BENT 5 L O TRIEOKSED WKL T 23/ S (G BrKCEAT 2RERS O E
FHEDUZ U 720

AT (1942) BRSSO NEEEESE £ 1 7 ~ 4+ ORISR HIBEOWE L BISTL
BES ENERIE RO KA Lagena (BEDMOMEBREIHL T 258E) AL, &
- 48U CEEL T o

FRIE (1949) 13 SCHMIDT Z ORI £HE LT, HERINT 2BOER L BED
FREQOHTIRMSH Y IB LML, SEBOFFRBEEL =L 7o

JESPERSEN (1942) BZFEIERTEEEBED Y 7t 27 77 2 FEENE ~ v 1 ¥EE L J6E
=25 = T, EEREIEEEE, ROPERREIERCER Y 20 T, RESHH THRES NV 7
b7 T 5 A DR, KTMAORENST, K SEOBEE, BRSO T
SEHI ISR Ta L, BT MR & RPEEREED & 0 & OIS L 72,

Fx (1949) FAEOMEE Y Bi5t L, B TREEF/REEEAZM TR Y ZCZ & WD
=L

Mk, HE (1950) Mok, &%, B (1950) 380 B —MEEHEDSBR-RIIL £ DIEE
b SR L ATIVERI XL B REREL D D, BEOBOR/INARD T, HEOEES R
w0, B, i, K, EESEORE Y A B L, FHEL THOEBHEEBERMECS, THS L2
¢y BHOREBECRESL, KOBBHEEBER ZR E D B0, BOZEENCEET 2. B
CTIERS O BB AED 0, M BB LT3 MIBELOEDE 4 D4 D5 D
T Do 7R R Y O L, BROBEERMCBE IEL, SilomsmEis
HRRR R OBE RO TN 5 b DTHH D & Lk

JlA, 7rE (1950) kFLAL4 4 (1950) [ZEBfEf (B—9cm) OFTEN-EETREEDOYHE
CETHIEL L, BEEROE AR FE L TR, F, # BEROEOECRN L TRARA LR
IS, RIS U TEL B IEL D o
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Ml (1952) Bk KIBOER 2 OIS, ¥ I AEFR B LB T 0k E
Bal rofill, f911°C K R KIEOBA TR B0 TE~,  $72014—19°Co/KiR TR B /KR
O)j}’\@g@jj s 12‘*14006@@@1/72\11\@@@\@ D s 7&[%’2%/‘7:10(:];(7:’[\@@1&_&.72 p:u\zb/ﬁo

3. BEoRkEyHFREE

FEER D{LEEITSTIL B R D — AT BIE 20700 Bl Bilak (1911) [ZiBiholik i vz
U, Bt (1922) 178 vEESROOME, K&, Jlik, ok (1927) EEBOME/CEEO MR iy
VU, AL, EA (1928) [RHEZO ALLERIEFSE 4T D,

KE (1927—1930) FEBROHADEREBBTL LT, Z20OEEES EWHBEELZEL
FEBER DA U 7oA 2 (WA by B AT E o THE L, FFIRCER 2 {LE3E5E
REIADPUZ Udzo & 7250 0E & KRGS & DAVEER 40D PRI OF v B - 4% 5 B3R oD [ LSRR HER

DL SD, BEOMEURDWREEY SIFEL 720

A (1931 [EEmAU o TERE &R >§ FEE, ERRIOHEEIR D WEERITK
OTHFEMOZERF 2D, A hdis Vitamin A 2. Ik (1948) BABEEEED
Vitamin A% 2L 7e. AN (1935) m%mu:mm)ﬂ:ﬁg—f*ﬁ%m, , X, fEH (1935)

—WEAT E T 0% BN (1924) BAEEREEIZ OV TIE{LER R 2 B{LEL EBRL,
s (1934) Rk L is 2 KEAMOFEEEDIELE L B L, RUL &iF (1926) 1o
L BRU TEEERE LB a0 IERCE 2 ELERESE L 2o

B3t (1930) RiEoaf Ao TRRERED EEL L L 2,

1. EBCRTITRESE

fEOBIEC OV TEE 16,745 (1883~84) ‘fwaﬁ’“f’\T%ﬁmE SRR L LT D
BHES BA7OVRITTD 50 RIS (1886) HIIRRESRAN TN TEEMmIT (1892) g
VAR D, ST ARG TS \ﬂﬁ%iﬁ;‘% bR, MBS (1889),RF, EHE (1896—1901) i
JNERISMuEE Y, SRAC, FEZSomInT, AR, FE (1903—1908) doniell, S, &
W (1905—1907) & IR o ISy M4 (1916—1919) [EEEMIZ ML~ &
B, WE, W (1919—1927) FAIEToME~, A, WEMZ4 (1920—1929) [Fm o
W, e, WL, JNFLAL L 4 (1922—1925) WA, FK, R (1923) EESEmMR
CBRWE~BAE L, M RIFSREE ¥ B, 7 (1900—1904) 13 B kiRm B OFElE
SEARI, TR, BRI, JHpI, Em’ﬂ‘ﬂ %;‘ézf:%*m,,m B R AT METARETH Ok,
BRI s N 2E B OB BT ESE L THF L 207 B B RG
BEELRE SN T 5%,

L BaIUKEREY RIS T RREEH—aT

OFF LTI Y LT L T ses’, 1897éf-tEH£iﬁBE%zf KL
IR R LTS IJ;EJE{W«:;L-):%&L%CO

BEIOKERES (1905—1907) R U EIEKE
ELA. BE (19102) BHELHIa ~ = 312U 25 "‘-Hﬁ\b, WALTER (1910) %4&
DFFELEAROEBEEL TR 720 dLE (1897) /& RINTHER S 2 8 FEE RO
SO THREL, BE (1910b) EE&MTE ";a‘?‘m?, 3 %@Eﬁjﬂ%z# ML, BE,

LR, HRIEAWIRE T
ey ki H PR E LT

5 (1904—1907) |3 R85 ERAEE & 30
9
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T (1912) |68 mBPARa B L 170, SOIRMINEIEEY FEL 2o f8A (19132,b) A/
BETFTOIB-BMEFRINEY 7 A@FBIEL, $IE TR 1 »EREKE 74/, JaThED
B THEELAZLOR I RICEE TS EEHEL o

4T (1913a,b) FFEEMD EERLOTRLIER L A, B, JIHF (1913a,b,c) 5 FKIK
(1913) & 2= ok, TEE (1914) kO EREEAL, ELALCREENE L. BE (
1913b) FEFEHE VAN EXESHOBBEBEY BN U ERZEOBRIL I L EBA 7o

& (1913) FiEiEE U T RBED LOTHEZEL /2o MEE D EBOERE BT 20500 5
Aokt b, fEA (1913¢) v 7 ~B0EMEE T HEL, 19148 3/ MaEEDREHIIL
o (1914) BEEMEE L 3EL, FHESEA (19152) RO (1916) &y 7 =&
DRIF75. 53 BAR T FEFRL 7o

MA(I915D) Ik ¥ 5 A B HEHBER RO TRER 2 FEE T 2 & e HELTYE, A
JEKESERY, HOMOARKERBS RO T ¥ 7 2BOEETRB L TORBEORE L&
7oo THUITHLILIIN9162) BERAUEDY bESEEE T D HEILRO TEEEL R Dk
B U TREEGE) THO L0 5 M E B 720", /KEBE N AREE AR ORI E
REZRBIS RO TEITAERE D ( 2 T L 2B DBARE—ISEESh, ¥ 7 AME
OEHBER B TEE & S Bt E D0k KO THEANDRHUREOWRE EE T 2ER
¥HEEL, LINEEAOHEL T AEREEEBONr e s s BEELY B2 Bk d 55
& LDV T BIEIL LD L TRERIABEO R LN ) L EIGRIEERNCTHED b
N T 7oo 1916—19174FE &k U H BN HB L BB HHELS OMEoBEE =E L A, &
HEELTSD, ZzOFTBISEE LT, MAMRBTE 2 EE DAL LRIt R 5 il Ot
DS NTco D HEE T B0 TEME TR I920EMKEEMIN » L S, ¥ 7 20
B AR BB O D72 DA L BB L, FEEIIRTY 7 2BOREEEK DT
BEECELUCHEED D D, BABRSSRIEL  REFHERRD 1988 - A SHEL R,
HHEOREOBEIMNCIECMEEDTRES 2 7 &2 D bh, BEER T THIELEI IR T
Skreo WODBEHD b B AMBOIY LAY FHE SN BVIE Do JIF (192D @FEfHudo i
O 2EE LR, RUKRRELBEREMEOEREBEIZ Uik, ME (1922) FEEEHED
WEVEOTHREL, BARLBEEL 2o «

192358 = B AN TERE PR AL T, KEHBENELARRS GuoKEEn
) OO T, v I ABOBER L RKFECED THDL, RS, REESEIRNT
WEAS T LB, BISFRKERABS IR TLEBOAILLT, ¥ 7 2BOEBRNLTY
SERT BB L oo U 2EEL HEL 2L DIT Y 7 2B THEBEMEKERES, X
SEKERERY, BHIKERBRSSY DD, RERRCEL TRR/ISVKERRS, BR
FoKEES Y, EEEVKERRY, BRKERBSEY D5, Mimg/lE (1926—1929), ik
1 (1927), BRI (1928), ek (1926—1929) 07K ERERS N TIRFkNEEE
OTHEEYBEEY LD LS ET5HLOERIFIHA Lk,

Tk S BHRETICH 0T, EH (1926) Fig B v a2F e TITL, EXOEE TS
B R ED D70 _

K& (1927) FEHWHKOBEREEELTLL, BIF, 1UHE (1928) [XEEMmOTEME B
VAR s RREC R T, IUE (1928) mEaroKE, EEOSIRER, kiekE (1930) G&E
HKE B THREL o

liy

g
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IR, REE (1928), fhIf, NE (1930) EEEEDOBER LR LWEL RE T, FEWm1 » Y
HOABIOVERERELHIZTL, SR EBNUERR ISl U TE S, e
FEEL Do 2 TEBRITTIENCIEL, 192988y bH - TR, AEERE, =
Y EmmE L, BEARECRATLER, BEEOBA, REBOIGEERRETTS - &°
FEEERY, MEriRL, ERBARGR EEEDBILLET 2 2E 0k, - OFEEEIERE
CETAEEREORELRACEY EOERLZLDELT, KB, £HE (1929), I (1932),
i (1932) ZOLHE (1935) Oy 2ET bh b, f5E (1934) FZAMOIKE V1O THE
MET 7> 7 > CEME T 5 > 2 v I BIT T 2R, FREE, ®K (1936) 1EsKkZE b
BD7 7> 7 v > DIBEY BTEEL oo D (1931), #I, #HE (1934), i, K5 (
1934) RO bsR (1935) HIBBMIKOEZE, KEA 7 ~1BE, REENAOKEBEDELY
B2 & R R s 5000 TEIZE L, BB LR B FSE U TEZE BRI E B L 72,
HRE (1936), Ji (1937) A UFEE (1937) &3, FBWOEER /KE-BEH 2%y
HEL, EREROBEEMR L%,

MR (1926) IREEEEMERET BB T B TS L, BRI (19362) IR » 25
35 HITERRMRS, MEARROAFTFHMmCE 2 AROA S SOBRESROMOETER
FBM-l, HSERT RO TEARIBELAE T o8 Ed o

ABR (1936) ZEBOEHET/KENCEER Stz S M- i Udis, IR (1936) 12
R T 2T EA L 2L DL D LEBEDLDOY LIV BITTH S 2 2P Lo

I (1936g) 1k v 7 2 BEHES FHEILL TORZBE -3 0Tk, TBEONIBIEY
HELBZ Y 7 ABORBEIETEELQIES % &3, BOBRREEED BHD b BE OHE

Rk, B REIRBAOREDEBLIREL, X10CBbp pEEY EEEm I 52
LD B DFEAEREE OV BB R B OB TR BRI D Z LT Uiz Rk (1939) 180
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Part Two. Morphological and Ecological Studies on the Japanese Eel.
Chapter 1. On the Morphological Difference Involved in Sex Determination.

. EHOEXBRUTREN

M e DERBNE B IR GFE LTINS ) TS, BEFNCLTELERTD 5. HHEC X2
BEEOERIMBE KT TPESRE OO TERBRMMEERBR EO—8Ke VB2, Znil
VKB RO —FATIE L UTABF Y ERL 7o

B0 A7EIRE MONDINI (1777) 5 85iBi%, RATHKE (1824) & SYRSKI (1874) » ¥5E
FRAZFR L TUNE, MHINERSBRAZE;EEY 05 Zhi2BL JACOBY (1885),
PETERSEN (1894), BELLENI (1907), WALTER (1910a2) ZUSII (19162) L5583 L 72
PR RDECREOTOILG s DTS ERIXHEHED RS T R E AL RO
BODE S TH Do EEXDD D E L B U AT R Ao

2. EEBEMHRUCREFE

FERHRHE RE WL, 38 42 E VERELZT Y8200 B0 TAMBERE R UL
PR LB 7elE BAS R, MERSIE X EEA THERL 720

ERHERER (L), Wik VEHE, BE, REOARITGEREOER (k4, DF,AF,
PF = TELILUTRHRE BHE (HL), BHEOES (PL), FE»ES (DL), RE (ED),
mE (S), & CFEEmmmZER-ino 2) (W), K& (BH), RE (D), REY (V) &%
WL, ZNSEEERE (L) o THRU TI006 U7 REZ sk THIE Uz, BOMZEEVIA, U

EOTEDL, MARBREGLERL T M (B) 2wy 6 ZThi—EX T5WE (H) &
o H/B, USEEREOBHOEER (b Lok h/H ZDTHEb UL,

\ AN

[ )

ool
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Figure 1. Showing the position measured on the

angle (H/B) and the height (h/H) of snout.

2 U TS 7o BB B A st S s AAER U MEEZS ODFETR S B B IR L KR ko THRE
Lico 4" (09)%+(08)? = | M2 —M3 | mba/ﬁ;@_@ %, MEFEETH 5,
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Table 3. Results of mesasurement.

Female Male

ltems M Standard ) | Standard

ean value deviati Mean value L
eviation deviation
Width of body (W/L)x100 4.29240.053 | 0.515-+0.037 4.54540.043 | 0.454-+0.031
Girth of body (V/L)x100 15.855-+0.148 | 1.439-40.105 || 16.8114-0.096 | 1.006-40.063
Angle of snout (H/B) 2.3114+0.026 | 0.252--0.018 2.243-+0.019 | 0.2014-0.014
Height of snout (h/H) 1.432-0.017 | 0.169-4+0.012 1.4014-0.011 | 0.11140.007
Length of head (HL/L) X100 1.27740.009 | 0.089-40.007 1.2224-0.008 | 0.035+0.006
Interorbital space (D/L)x100 1.9064-0.006 | 0.053--0.004 2.25740.025 | 0.2714+0.018
Length of pectoral fin (PL/L) x100 3.8254+0.069 | 0.65940.043 5.0894-0.043 | 0.5074+0.034
Position of anal fin (AF/L) %100 40.0994+0.165 | 1.60740.117 || 39.9474+0.152 | 1.5964-0.108
Position of dorsal fin (DF/L) x 100 30.720-4+0.329 | 3.200-+0.233 || 29.7494+0.170 | 1.7334+0.120
Position of pectoral fin (PF/L)x100 | 12.43140.012 | 0.112-4-0.003 || 12.0614-0.046 | 0.43140.C32
Diameter of eye (ED/L) x100 0.942+0.015 | 0.151-+0.011 1.0354-0.010 | 0.10740.023
Length of snout (S/L) X100 2.3694+0.022 | 0.213-+0.015 1.73140.023 | 0.2404-0.016
Height of dorsal fin (DL/L) x100 1.262-40.035 | 0.344--0.025 1.24240.015 | 0.16140.011
Height of body (BH/L) %100 5.171+0.077 | 0.75040.054 5.055+0.043 | 0.5054+0.034

Table 4. Reliability of morphological characteristics by ssxes

R — M2 ~ M3
Items Me ~Ms 1y (ep)® + (802)% | /555 T o3
Width of body (W/L) %100 0.253 T 0.067 377
Girth of body (V/L)x 100 0.955 T 0.17 5.43
Angle of snout (H/B) 0.052 T 0.032 1.93
Height of snout (h/H) 0.031 -4~ 0.019 1.63
Length of head (HL/L)x100 0.055 -+ 0.012 4.53
Interorbital space (D/L) %100 0.251 4 0.026 9.65
Length of pectoral fin (PL/L) X100 1.264 4+ 0.033 15.22
Position of anal fin (AF/L) x100 0.152 + 0.224 6.78
Position of dorsal fin (DF/L) %100 0.971 4+ 0.323 3.00
Position of pectoral fin (PF/L) x100 0.420 4 0.047 38.92
Diameter of eye (ED/L) X100 0.093 + 0.018 5.16
Length of snout (S/L) X100 0.633 4 0.032 19.93
Height of dorsal fin (DL/L) X100 0.020 -+ 0.033 0.53
Height of body (BH/L) x100 0.116 4 0.091 1.27

F

1
i

Bis, BEE, RAEDY, IR, BEEOES, IBE, WE, Hgo AT T HEREIT S R 22
EyZbohts,

A. B .=
HEHEREORELEE L OBRIEESSE, B2 C R 3BV TS,

Table 5. Correlation table between the body length and the head length.
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(FHE/FE) x 100 OFHE 5 TR 3 51 falk 1.27740.009, #:f)31.2224-0.008
ZRl, MROHEEI AT LTATD 2% *OBERIZKAEE 46cm & TREEHOZE]:
IR E LT o FED THHEOERING 46cm DI EOBEE - THFEEL D bt B o
PETERSEN (1894) FEEEDIREL BEIED T T R EFHE L oo EIBARER ORIE
ORI KA T, FTHEBLUOTATEEEDOR D2 L OREE/IEL LD 554
FEAENEZEE R Sh s U1 (19162) FHEEOKRECN S 2 E9RGEH S IR L v
BB T 0 ED THkBE R T 2ER L IER L 72205 hEHMECHEEDZRE Y SEL, =k
RN BHEEDIRAEI AL 2 BER LIS BITE L 2BARNRER L8l S5, BIBRK
DOUEEE 205 BHiD b BERF LA 510, BEOZEDOTORB/ME B THEL TR
TAHEXRKREZHCTRTE, FHELHEERED LD L 22 2 EBRER IS0,

Table 6. Local variation of the head length.

Locality Maebashi [Kasumigaura Tokyo Seta River Korea
Range of body length of specimens | 26.2~80.0 | 30.5~63.2 | 25.8~68.0 | 30.3~51.7 | 26.2~57.5
Number of specimens 24 25 65 14 45
(Body length/Head length) x100=(K) 11.83 12.04 12.38 12.46 12.76
Average value of k in female 12.14 — 13.10 12.64 12.59
Average value of k in male 11.57 12.50 12.10 12.43 12.70
Range of variation of k in females 11.3~13.2 — 12.4~13.8 | 12.4~12.9 | 11.8~13.7
Range of variation of k in males 11.2~12.9 | 11.9~12.9 12.1 11.4~13.1 | 12.2~13.3

PHECRC TR 2 A TREREROBHEINENPED LD X D4 K Th b, A
TRERZTBEERINEDOLDRE I HEDLDL VLN TH D,

fE> T (1916a) @%ﬁmzﬂﬁwwﬁ®%ﬁéﬁﬁbﬁm D\ ZBRBETHEA S
&i%f’L CJ%/LZ)O

B. IRAYE (KR

WPERERIER 7R, B2 ] OBY Th 2o

Table 7. Correlation table betwean the body length and the girth of body.

Sex Female Male
- Body length(30 34 38 42 46 50 54 30 34 33 42 46 50 54
Girth of () ~ | o | e |~~~ e~~~ |~~~ [~
body{cm) 34 38 42 46 50 54 53 34 38 42| 46 50 54 53
4.2 ~ 5.0 1 2 —_ —_— —_ J— — —_ | — — —_ — —_— —
5.0 ~ 5.8 1] 5] 1| —| —| —| — 1| — — —| — —| —
5.8 ~ 6.6 —1 6| 2| 2| —| —| —| —| 3] 5| 2| —-| —| —
6.6 ~ 7.4 —_ 1 1 1 1 — — — 2 6 7 2 — —_
7.4 ~ 8.2 —_ — — 3 — — — — — 1 9 5 — —_
8.2 ~ 9.0 — —_ =] — 2 —_— - —_— = =] — 5 1 —
9.0 ~ 9.3 — — — — — 1 2 — | — U — | — 1
9.8 ~10.6 — — - — J— — 1 — | — — | — — | —

(RAE Y E/hE) x10DKMEDTHEIXME & TIZ 15.85540.148, & T)116.81140.09
THEFOEEE (R) & 5.43 ¥R, EFRNEEITWH s, EoTHEAZHEAZIL T
R D EN S0 bAEERECEEL EA DLV A D, ML THEOZRREGAE 4em DL E
VAR E U, RE 38em DITTRBA FRIZ I (2N j 2R), ZHmEihomsE
BAREITFEL, PEECHRC TREEOEREL RD L L EREETH S,
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Table 8. Correlation table betwesn the body length and the length of pectoral fin.

Sex Female Male
wlength 30 [34 38 [42 |46 |50 {54 30 34 [38 [42 |46 |50 |54
Length (ecm)| ~ ~ ~ —~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
of pectoral fin (cm) 34| 38| 42| 46| 50 54 58 34| 38| 42| 46] 50 54| 58

1.0 ~ 1.4 2 ] = = = =] = =] = = =] =] =] —
1.4 ~ 1.8 —| 6| 4 50 —| —| — 1 2 1| —| — —| —
1.3 ~ 2.2 — — — 1 2 1 — -— 2 10 4 3 — —
2.2 ~ 2.6 —_ = -] — 1| — 1 — 1 2 14 7 1 1
2.6 ~ 3.0 _ = = = =] - 2 —_ - =] =1 1 — -

M A0 (DR S/fRE) X100 OEEOTEEGM AT 3.82510.069 HE&H T
5.0894-0.048 T» > THEDEEE (R) 1115.22 THIIEL p2EE 2D b s o 60 T
OHFEDE SIEHEEDF X D 4B D IRR TN & Tk BRIk sl A h U, EEkE
BRI D B m%ﬂiﬁbﬁr}%ﬁfcﬁaﬁa’aﬁémﬁ%%b BB IR RO TH v, MG
ERTIERCSE U C 2 ORBIHERE 5 LT %0 £ uﬁému@@éﬁﬁéﬁmmz FEZEEETED
NI, FEEDE SOXRBEF TH O T, RECERIN, $BORPWEBERTD 2,
{HU2,3 OBINDTEET B, Ha%@:‘%‘éiﬁ(ﬂ‘fc@%%&ODa_,\ﬁ“?Eﬁ%‘Té?ok LHPLFIO
R ILREER SN Tk > Td %o

D. IR 22

HEREEREEE 0%, H2K O OBITH %,

(IRER/thE) x100 OOF# DT & Tk 0.94240.015 HEf Tk 1.035+0.010 %7
U, WHEOEEER 5.16 THEEICBEEBZETRD D Z L kS o (B THEADIREX
HEEOFIE L THELCARATD 20 L LEOE S L RBRCHEDOZRERTBEE RO BB I
BATH %o MHETMADIRBIHEY » 0 THDIRE KL 2HEX JACOBY (180) »°E
CIERS L, Homi WALTER (1910a) <oiujll (19162) &0 Zh i HEL T 5,

Table 9. Correlation table between the body length and the diameter of eye.

Sex Female Male
wdy length (cm)30 |34 [38 |42 |46 [50 |54 30 [34 |38 |42 |46 [0 |54

— ~ ~ —~ ~ — —~ —~ ~ ~ _~ ~ —~ ) ~

Diameter of eye(cm) N 34| 38| 42 46| 5O 54/ 358 34| 38] 42 46| 50 54/ 58
0.20 ~ 0.28 1 5| —
0.28 ~ 0.36 1| 11 1
0.36 ~ 0.44 — 9 3
0.44 ~ 0.52 — — —
0.52 ~ 0.60 —_] =] =] — 1] — 1 .
0.60 ~ 0.68 [ R I R B R I I B

0.68 ~ 0.76 —) = = = = =] = —_ = - = =] - —

W ON -
—
|
I
I
B o
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MIEFERZE10%, B2 M OBY Td Do
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Table 10. Correlation table between the body length and the interorbital space.

Sex Female Male
Body length (cm)[30 [34 (38 |42 [46 [50 [54 30 [34 [38 [42 |46 |50 |54
Interorbital space(cm) 34 38 42 46 50 54 53 34 38| 42 46 50 54 58
0.6 ~ 0.7 2| o 1| —| —| —| = =] —| 1| —] —| —] —
0.7 ~ 0.8 — | 10| 3| —| —| —| 0 —] 1| 4| —| —| —| —
0.8 ~ 0.9 —_ 4 — 5 1 —_ —_ 1 4 4 1 1 —_ 1
0.9 ~ 1.0 — 1 — 1 1] —| — — | — 4 4 1 — | -
1.0 ~ 1.1 —_ —_ — —_ 1 — —_ —_ —_ — 9 2 — —_—
1.1 ~ 1.2 —_ = = = — 1 — — = — 2 5 —| —
1.2 ~ 1.3 —_ = =] = =] — 1 —_ - — 1 2 1| —
1.3 ~ 1.4 —_ —_— — —_— — o —_ — — —_ — — — —_
1.4 ~ 1.5 | = = = = =] ] =] = =] =] = = =

(IERS /R x 100 DRERD TH{E Ik 5Tk 1.906:-0.006, M Tl 2.25740.026 Tk
DfEEEE 9.65 F R L .BEFERHE D LD, O THADIRBEELZDZN X VLA
Vo WA, WIECRC THEAY ASCERSED b 3 HEZEEOHE; T FEST 22D LB
AbNbo
F. 9 E
MR LR, H2XK N O@EYTH %,

Table 11. Correlation table between the body length and the length of snout.

Sex Female Male
Body length (cm){30 [34 |38 [42 146 [50 |54 30 [34 [38 |42 [46 [50 |54
Length of snout (cm) 34 38 42 46, 50 54i 58 34 38 42 46 50| 54 58
0.62 ~ 0.70 1 — —_— —_ — — — —_ 1 1 — —_ — —
0.70 ~ 0.78 — 5| —| —| —| —| — [ [ 3| —| — |
0.78 ~ 0.86 1 5 20 —| —| —| — 1 3 4 6 1 S
0.86 ~ 0.94 — 12 1 1| —| —| — — 1 5 2 2 1| —
0.94 ~ 1.02 — 2 1 1| —| —| — — ] =] — 7 3] — 1
1.02 ~ 1.10 — 1 1 1| —| — — = — 4 3| — | —
1.10 ~ 1.18 — s = = = = = =] = =] = =
1.18 ~ 1.26 — — - 1] — 1 — ] = = = =] = —
1.26 ~ 1.34 —_— — =] - 1 2 — ] = = =] = = =

(VB /B x100 OIEBROTHEXME A TIE 2.36940.022, AT 1.731+0.023 TH#
OEBEE 19.93 3L, EHEREESED NS, EDOTHADYIERELDZN LD Y
Elo RUAEE 38cm DTFO LD 2 THEEOZEDBINGEET, KREXRLZLOE
FORBRFEETH > bMEDERZBE L FRERBERYI® 5 L5 Td D, MERVIHE
WL, EDOFLEILD, % L OHgTE (JACOBY, PETERSEN, BELLENI,WALTER, /I,
EHREMBAUM £%8) V24D THIST 817z, BB ZhsBIL Tik JACOBY (1880) 24ks L iiff
WK { AR B> URE O > EOEMS R DT % &L, PETERSEN (1894)
RSB RO R RO PR BT L TRNE 185 & UZed™, HOMBEI iR CWIE
CEILUTHEHEREL TeEk,

VB R RTEY 2HE & AL TO 20 (52 THEEACYE X HEDMRRIMZR L A
U2LDTH %o
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Figure 2.

characteristics (X---Male ;

Relation between the body length and the extsrnal morphological
O---Female) .

A, height of head. B, length of base of pectoral fin. C, length of head. D, position of pectoral fin.

E, position of dorsal fin. F, position of anal fin. G, length of

pectoral fin. H, height of anal fin.

I, height of dorsal fin. J, girth of body. K, height of snout. L, angle of snout. M, interorbital
space. N, length of snout. O, diamster of eys. P, width of body. Q, height of body .
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Table 12. Correlation table between the length of head and the length of snout.

Sex Female Male
Length of head (cm)
— 0.4~0.5 | 0.5~0.6 | 0.6~0.7 | 0.7~0.8 || 0.4~0.5 | 0.5~0.6 | 0.6~0.7
Length of snout (cm) .
0.6 ~ 0.7 2 — — — 1 — —
0.7 ~ 0.8 6 — — — 5 1 —
0.8 ~ 0.9 11 — — — 9 8 —
0.9 ~ 1.0 8 8 _ — 2 10 2
1.0 ~ 1.1 — 2 1 — — 8 3
1.1 ~ 1.2 — 2 3 — — — 1
1.2 ~ 1.3 — — 2 — — —_ —_
1.3 ~ 1.4 — — — 1 — —_— —
G. W i)

MBIV B E WA E DLTR Uiee REOMERIREELS, 143, F2X K, L wRLk
BYTD Do

Table 13. Correlation table between the angle of snout and the body length.

Sex Female Male
Body length (cm)[30 [34 38 42 [46 |50 154 30 34 [38 |42 |46 |50 |54
Angle of snout 34| 38| 42| 46| 50, B4 58 34/ 38 42| 46| 50, 54 B8
0.70 ~ 0.78- — = = 1 = 1 i =1 = =] =1 1] = =
0.78 ~ 0.86 — 8 —_— —_— 1 —_ — —_ 1 1 1 —_ — —
0.86 ~ 0.94 2 8 3 3 _— — —_— — — 4 1 4 1 1
0.94 ~ 1.02 —_— 6 1 2 1 — 1 — — 7 10 4 — —_
1.02 ~ 1.10 — 1 — 1 — —_ 1 1 2 2 6 2 —_ —
1.10 ~ 1.18 — 1| = = = = = = 1 I = = =] =

BB S5 2 AD DTS £ T 2.31140.026, M Tl 2.24840.019T, W
OEFEEDR 1.93 ¥RL, BEECHARZ2ZRBERED b, ML TEREEWAEOHH
FEY T X 5 VR RO ZBRY B0 CHiEE Breitkopf & Schmalkopf OFEFED IS
L ZOHFMAEY L&) TEFEMNZEEI D bt b,

Table 14. Correlation table between the height of snout and the body length.

Sex Female Male
Body length (cm) |30 |34 [38 42 |46 |50 PB4 |30 P4 P8 &2 4% 30 B4
Height of snout 34 38 42 46| 50 54 58 34 38 42 46/ 50 54 58
0.48 ~ 0.54 — 9l 2| 3| 1| —| — 1 1] 3] 1 1] — =
0.54 ~ 0.60 2 12| 2| 1| 2| —| —| —!| 3| 3| 6| 3| —| —
0.60 ~ 0.66 — 1 = = — 1| 3| = 1| 6| 8| 4| —| 1
0.66 ~ 0.72 — | 2] = 2| —| —| = —| —| 1] 3| 3 1] —

BB 3 50 o T gkl 4 Tk 1.43240.017, MEm Tl 1.401+0.011T, (=58
BEX 1.63 LR UTETHOMEEL DI,

B A RO IEOMEHEN DO HEY KR L 205 8 3R TH O T, Ik T ko2
REREORC L5 DD Lot THDHEEREL RS LUIf, B0 L anH 7 iks
LV EKRTH2ERI EbILb,

D0 DEELTDTU THEROBHFE R L E B EORRE R Lt DL BEbh 5, Bib,
JACOBY (1880) Wikl TIEIRA <, HEEFRC > EWERET 203 kE» { T4
Weh D & U, WALTER(19102) [H43E b F D BOFe ¢ L TR OBy BT 2 1L HEATH 2
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L U, BELLENI (1907) [ZBE#®E ¢ HOMDE < Wit Td 2Dkl sE, Zhi =KL, B
BRE i ¢, MO LR TH 2 b DRMEATH B E L, I (1916a) [ZHER b BEEUIGLT
ST 2 L OFMEAE L, M UTRERLD LDEHERE Ui, FHT 0> BIERIE
B DL HRI D 4 DTS TERIORIEL 1378 6 IS0 A Wb o HE (BBORE LMY

BELOBR) TBET5 L5 CUimORBEEAKREECHEKR T %,
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Figure 3. Histograms of the angle and the height of snout.
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Table 15. Correlation table between the body length and the body height.

Sex Female Male
WSO 34 B8 &2 |46 B0 B4 |30 B4 B8 [z 46 [0 P4
Body height(cm) 34 238 42 46 50 54 53] 34 38 42 46 50 54 58

1.4 ~ 1.6 I = = =] = = = = = = = =] =
1.6 ~ 1.8 3l 2| 1| —| —| =] = —| 1| = —| —| —| -
1.8 ~ 2.0 0w ] | = = = 1] 3] 1] =] —| —| —
2.0 ~ 2.2 —| 2] 1] 2| =] —=| —| =] 1] 0] 5] —=| —| —
2.2 ~ 2.4 — 1 = 2| = = =1 = = 2| 7| 3| =] —
2.4 ~ 2.6 — = 1l 1| 1= = = = =] 7| 3| -] —
2.6 ~ 2.8 = =] = ] = = =] =] =] =] 2] ==
2.8 ~ 3.0 — = =] =] 1| = 2| —=| =] =] =] 2| 1] 1
3.0 ~ 3.2 = = = = = = =] =] = =] =] =
3.2 ~ 3.4 — = = = =] = =] =] =] =] =] =] =
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Table 16. Correlation table between the body length and the body width.

Sex Female Male
Body fength (cm) 38 42 [46 50 42
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Table 17. Correlation table between the body length and the height of dorsal fin.

Sex Female Male
Body length (cm) 33 42 46 50 54 38 42 46 50 54
Height
of dorsal fin (cm)

0.3

W
(@]
[¢8)
N
w
o
W
N

oS

gl
N
82
%Z
ot
D

gt

2)

ol
(@)

%2
$2

42) 46

o~
ol
e

[ O B AR PR
[ I I B RO PP

28888t

O
[ I N
[ IR
[ mownl ]
~l el
=111

e I 1]
1] vl
RSN
I SNy
I el |
N e
FEErrnd

OB S/RE) X100 OFEEEM A TIE 1.26240.035, e Tk 1.24240.015 T,
TEOEHEER 0.53 ¥RL, MEEICIEEESBHE,

JACOBY (1880) WM& S1 o THEE - HEED S B & L, MEms 5 { HEAr (R 5EE
EETOSDY, ZOEEFFHMMZEETRLE, &6 (R TOREE I B
TH»» A5

K. EoiE
AFEDRIIMEES & V19 & DFEEO MBI IE 5185, 2R D, E, F O®D TH %o

— 23 —



I Ak Bk BFR 2 (2

Table 18. Correlation table between the body length and the distance from tip of

snout to the incirsion of the fins (D).

Sex Female Male
\Body jength (cm)30 [34 [38 [42 [46 [50 |54 30 34 [38 |42 [46 |50 [54

D (em) | 34 38 42 46 50 54 58] 34 38 42 46/ 50 54 53
w i 911 2 sl 1| = = = = 1| s8] 1| =] — —| —
°— 11~13 —| 8| 3| 1| —| —| = —| 2| 2| 7| —| —| —
5@ 13~15 — 1| = 4| —=| 1| —=| = —| —| 1| 10} 1] —
59 15~17 — =] = 1 3| — 1 —_ = = - 1| — 1
3 17~19 _ == =] = - = 2 —_ = =] =] = =] —
o

< 13~15 3l 21| —| —| —| —| — 1 4 =) —| —| —| —
S 15~17 — 2] 4| 1| —| —| —| — 1} 13] 3| —| —| —
ce 17~19 | = =] B —| = = —| —=| =] 18] 6| —| —
S 19~~21 —_ = =] — 3 1| —|| —| —| —| — 5 1] —
a 21~23 —_| =] =] =] =] = 1| —| —] — | —] —| — 1
K 23~25 — = = =] = =] 2| = — — = =] —
o 3.8~4.6 2l s 2] — = = = 1] 8| 2| —| —| —| —
°— 4.6~5.4 | —| 9| 1| 2| —| —| —| —| 2| |11 1} —| —
G = 5.4~6.2 | — | — 1 3] 3| —| —| —| —| —| 7| 10 1] —
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Table 19. Frequency distribution of the body length in Lwo sexes.
\\\Bod'y length(32 34 36 33 40 42 44 46 43 50 52 54 56 53
~ ~ e e | |~~~ ]~ e~~~ ]~ |~ | >60
Sex \QEP 34 36| 38 40 42 44] 46| 43| 50| 52 54 56 53 60
= Female 30| 20 4 4 6 8 7 3 1 4 0 2 16
requ-
ency Male 3| 8| 12| 18| 16| 20| 18] 14| 6| 2| 1| 1] 2| o0 0
CEERE S0cm MLED L OOBBRHEL LR TR T LHD0EOBD TD 2,0
Table 20. Percentage of occurrence of the maximum size in male and female.
] Tadivi )
Sex Number of specimens I\;On::g,eri:p[;gj;llilrl\zltshabbve Percentage
Female 114 26 22.8 %
Frequency
, Male 116 6 5.1 9

BieaE S0cm Dl o MBi=dilifs 22.8%, A 5.1% Lal, M2 S  mED B EMmR
B T 57.5cm ¥Ry D=L, iR Tl 60cm DLED 3D b FEEIRIFERDOBIE L
T, REIZ7cm D LD 1 BEH 80~ . dem D3 OISEFEREL,, I (1916a) /% 94.0cm
DELDLEYREL Tob Anguilla anguilla T. =T WALTER (19102) /G A0
SlemPl ED 4 1,000 2 B, Fi540~45¢m T, % { 1% 40cm DUT785% &, % 2SCHMIDT
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(19252) & FEEOZEF IR LU cm, &7 EHRENBAUM (1928) OFEZHESHEL LT
S SEVE L ek 50cm LB HERERE 0.1% T %55 8 v R0 2 RERIRDY X
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Table 21. Average body length in two sexes with ages.

Age
NN 3 | 4 5 6 7 8 1 9

Female 27.9 31.6 40.3 45.2 52.9 l 56.1 65.8

Male 22.4 29.2 37.1 41.4 46.9 | 51.6 54.0

HE ESEEBRITE D v F A B 04 r RLzd D
Table 22. Comparison of the size of body between sexes
ltems Case of the same body length Case of the same body weight

Sex Female Male Female male
Body length (em) 45.5 45.5 35.8 33.9
Body weight (gr) 126.0 155.0 59.0 59.0

BB RSB TRAY AL D LR TD 5. RUR—KED L ODERERHELD
HHEC . WO EERA—GED LD BT % L HEAOL /NI TH D E, L LEE SN S,
3 7B (15 x1000) % Heled p i bEfld 1.93, Rl 2.57 /L, 20 pEHEEAN
(1916) =k B & Mfefa Tk 1.1070, jEf 1.1242 Th pEER & X CBA L, HEAD IEEEE L 1
HDOZNREDVLPULARTDSD &0 3%,

4. # W R U E =

DL RSERREE AL TROMSFHREL T 2 &0 k5 o Bl BHERER A DITERE EOZEED
B LEERORIEOE ST T, MATREADRE D LE, (, BEMmI LR HT,
A TRBE-ATS LV EWEIEL, 2OREHAL VLR OLESICARADLETD D,
RIS AL D4/ Thbe ZORTIRECHY Tk JACOBY (1850), WALTER (
19102), L)1l (19162) %(F EHRENBAUM (1928) M &— ¥ 50 EOE S KO %
OIMEE- B TIES4 R TH 50 BHEECE LU TR (19162) O4bE & VEEVE-E 2120t 5
HIRAZ L 0 Tl k3 2 ERD & 2 AR EAMES -2 BROBPO LORE LR
B Do THEOEE MM L B S EEL UTET bh syt KT 2HEES
LEYE LT G D, BIBEEE, WE, R, IR DS as Ry ) LN SOERD D 2,
PO TIHERTE Y 24 U TEAWBRE TR AD S’ A X D LRV . AU HSFEERIE
i & s LSS £ ( FR7E 2 OO TR RS ZE L 1372 6 7800,

Were X 2RO R B U TEHE - A TEERSTE (JACOBY, PETERSEN, BELLENI,
WALTER, 3.JI[, EHRENBAUM) O#F4E5"D D, FMBERABTHEOIZL TLHEZD—D L

TEHELND B TRE—FL TS, RUFEOERERI KRS &, MRS U TETF 212
BARV-LERTH D0 AIBHEEY S ORI HHEDEE L U T S EA TR, &
ABREEOHE K2 L0 T, AOWIRZA SN T Ak  RE T 2EREbN 5
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EOUZHER L D A RTD %0 FHFOURBMOAY pHEHOREAZZ 129.7cm T 8Jcm DLED
LOLFETIRISODVZ R L, ik 57.5cm %5513, JE (BoAFER BT 52590 =T
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Table 23. Occurrence of the intermediate type of morphological characteristics by sexes.

ltems Female having appearance of male | Male having appearance of female
e
Number | Percentage Number | Percentage

Length of pectoral fin 3 7.1 5 10.0
Diameter of eye 3 7.1 5 10.0
Length of head 9 21.4 11 22.0
Position of pectoral fin 7 16.6 9 18.0
Length of snout 4 9.5 3 16.0
Height of dorsal fin 7 16.6 12 24.0
Girth of body 10 24.1 8 16.0
Width of body 11 26.2 23 45 .0
Interorbital space 20 43.1 9 18.0
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Reliability in the dimensional characters of three groups taken from three different localities.

Kinds
ltems

Table 25.

Width of body (W/L)x 100

Girth of body (V/L)x 100

Angle of snout (H/B)x 100

Height of snout (h/S)x 100

Length of pectoral fin (PL/L) X 100
Position of anal fin (AF/L) x 100
Position of dorsal fin (DF/L) x 100
Position of pectoral fin (PF/L) X 100
Diameter of eye (ED/L) X 100
Length of snout (S/L)x100

Length of head (HL/L)Xx 100
interorbital space (D/L)x100

REREE & F PG & DIVRE

EHITREIRIR

Height of dorsal fin (DL/L) x 100

Height of body (BH/L)x100

4.

F il Bk ETHR 2@

HEY D BV L, BEMCIEFEA EHEED TS
W EPEND, ~FERERGELNEEED
O TEHIANE v 8 & RE R Tt B RS R
WS s s Zngoih L BEOME, BHE, RE,
WEEDE SE- RO TLHEEN D O, BIBH
U ERME T LR R EDOHEES D b v

52 ET RS,

L EORR AT B, BREOEFHAERER N
HEE; S FEHEBSED LO L VRARBEU TS
&%ﬂ. bits,

T8 & REREE DL RE S’Vfﬁl_ﬂ Mo,
ﬂﬂﬁ D DK TYE RO WD b HEEEE : TOE S
TE L RERBCOI L, REEROHEDOE S
P REEOVALHINTH %o

EEEZYE (Y), PTHEFEASE (OOXURX
KR (N) OFR LD TEAERE BT Dok 4
2R D LN, TORNDREREFEHTHOT—
%wﬁw%wﬁﬁégmmﬁfé%<%%%)oﬁ
\ ZEERARROLEBERL B3 brzdiit
5b®&n%§n5ﬁﬁaz%r¢03ﬁ®ﬁfﬁ
WIS D b s ST R SRR O R OME
DZEENTH Do

Table 26. Showing the ranks of superiority in the
dimentional characters within three groups.

ltems Rank
Width of body (W/L)x100 O>N>Y
Girth of body (V/L)x 100 Y>N>O0
Angle of snout (H/B) X100 N>O0>Y
Height of snout (h/S)x 100 N>Y>O0
Length of head (HL/L)x100 Y>N>O
Interorbital space (D/L)x 100 N>Y>0
Length of pectoral fin (PL/L)X100| N> O>Y
Position of anal Fm (AF/L)x 100 N>Y>0O
Position of dorsal fin (DF/L)x100| N>Y > O -
Position of pectoral fin (PF/L)Xx100] N> O>Y
Diameter of eye (ED/L) X 100 O>Y>N
Length of snout (S/L) X100 N>Y>0
Height of dorsal fin (DL/L) X100 O>Y>N
Height of body (BH/L)Xx100 Y>N>0O

% =

B O TR VS LD TH 2T, MEOHEVEEE

B+ 2HBBETFTH 2 & Bbh s L THEOHRPRETORRIIBIOME-ILNT, &K
ROEER, HbHBRERTA-T 57D L0DLEE NS HRBIEEM (ELL
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FHEBGE L PEEZELS AT 205 S B RETO R O/5 A0 IE ¥ —BI2E1F 7o1238
Fneohtdy, JORRIEOTEEEDMSHRLBERE TS &0 kR L BEbh s,

TEA R OIME L 70 KRR L BRSO TURRMZA R, REMNERICERE ShaED L0 %
DOTH 5, WMHROMSHERFOSBEDHTECINED , £4#0E SETEFR-HD bh b,
AEBR THEBEAD AT THIEL Z20%, M- TLBEREREI I SUELh 40 &
B3N Do

e X B MBI, K&, WE Y, wis, wif, EE, B, oS,
g, BRELOWRED A8, BRECESETH 2T, BEOHEECE S ZTHNERBRT &
IE—F L T 555 Il & 2HWBRTOFISZOETH 5 (7R

Table 27. Superior morphological factors corresponding to the rank of
superiority among the localities.

Rank of superiority |Rank o{-supermrnty} Corresponding superior morphological factors

among environments |among localities

N>Y>O [Height o‘F snout. Eye die'zrneter. Interorbital space. Positioons
of dorsal fin and anal fin

N> O > Y Angle of snout. Length of Pectoral fin. Position of pectoral fin.

N > lGirth. Head length. Body height.

Y > N Height of dorsal fin. Length of snout.

N > Y [Width of body.

Natural > cultured

Y
Cultured > Natural O
]

>
>
>
ERBLOERADOATREE, K, EEZO0 TR 512, WEOREILE
@ﬁ'ﬁWL@@ﬁ,W@OE HE B U TR AR RS BD b DI K
U, RN TEED CNISCESEDE, WA EFET2LDEENOERE VERSOHE T H
VKD EDIEH L EEFEET A LD TH Do

5. I =

1. KAREER L EMIBDRENZEZINE V£, K&, WE, A, BRE, RE, oL
SEROEREDE SE OO0 TS by, Ui, HE, &, B, TROMESR- O TR
@Ehmm

%@%%M%ﬁébtﬁ,*mgﬁfﬂ CHEL T JRE D EXOVIERR, T
&o%m@m<,ZLﬁLTm &L IafEDE SR #<,Wﬁﬁjﬁﬁ@%mfm@o

3. WMHOHBHERESEEBRTRREIESZBETH O T, ZIEEFERIED a2 T
ZBILLES,
4. RERTOZEEFRE L THEREROHIHEOERER T2 LD L EE IS,

%Ej—%—: :I»X@ ﬂLBﬁZaLﬂ T%QO)Z%;’SEJV:’E &: E?QET

Chapter III. On the Degree of Variation in the External Characters
of the Body.
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COEFFICIENT OF VARIATION

Figure 4. Coefficients of variation in the external morphological characters among

the natural esls and the cultured eels, and by their sexss.

H, body height. LS, length of snout. DE, diametar of eye. DD, heightof
dorsal fin. DF, position of dorsal fin. AF, position of anal fin. LP, length
of pectoral fin. D, interorbital spacs. LH, head length. HS, height of
snout. AS, angle of snout. G, girth. W, body width.

LER SN B o M0 BRED HEEH 4 M BImR Uiz EIBHERISRER K ) L IRIELIR
O TALD TS TOREE OV TEEMS K TD 5o ZREOBER A0 B & e
HOTEL < BILB

Table 29. Relation bstween the external characters and their degrees of

cosfficient of variation.

E;gvfaeja;incoe”‘de“t | 0% > a% | 4% > 8% | 8% > 120 | 12% > 16% | 16 %> 30%

Width of body O
Girth of body [@YaN >
Angle of snout O XA
Height of snout A x<XO
Length of snout O <O
Interorbital spaca X OA

Length of pectoral fin OAN >

Position of anal fin @) HKA

Position of dorsal fin O AN <

Position of pectoral fin O A x

Height of dorsal fin O AN X
Diameter of eye A O X
Length of head @) X JAN

Height of body O A e

Note : Pond-cultured ezl (Female---><{, Male---()). Natural eel---A
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1 BiEom 2 6% 139 279,

2 | mfEgoR & 10% 119 179

3T IR 7T 7% 9% 179,

4 Ti = 6% 109 159

5 | & m 7% 109, 129

6| [ 8% 8% 129

7|y = 4% 7% 7%

8 | Y A 6% 9% 11%

9 | B 5 3% 89 129

10 | J@ i 6% 6% 9%

11| FfEoME 3% 6% 109

12 CIE| = 4% 9% 149

13 | fgfg o i 3% 49 99,

14 | BEOME 1% 49, 42,

WU T fEfm X b L BB R0 % BB U TR D MR A B D E Tl ¢,
EOBHDELEL VAT LDE U TEED 24D L EH SN2,

N RE L SVTERE L 0BG

Chapter IV. Relation Between the Growth of the Eel and its External
Form.
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OEMBAFEED NI BE A BARE BRI A TRE LOBER R ER RFEOSEH, Rk
BHER LEET DI LR MR TH Do

FHRER 9 B, BREYER T 2RT 25 BB T2 HENLEF KEL
FERBROD 2 ALBEL DT, AR ERABBOEIRC-Z L, ERBBOBBRINISE
AU 7o

pEsle, OB T 2 F A7 L D1 PETERSEN(1894), JACOBY(1880), BELLENI
(1907), WALTER (19102), HJII (1916a), TORLITZ (1922) HOTEHRENBAUM (1929)
EDHEES DY, BOEBCEUEYFENF LT O D= BELLENI (1907), TORLITZ
(1922), FJII (1916a) k(¥ EHRENBAUM (1929) £0EE,"% bitth, BELLENI (1907)
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EERMER- T 2 HIN THT LS ¥ 7 281k, B9 E4 57800 4 H26 5 OBMF
Vo E B R AR TSR I A B A TR IR TR L 7224 DT, T ELITH~% &
S AR A & AR Db L1, Wy SEE L. ML 4 1082
L11H16EE T A17E 2% 3 B 10 B« kL 7z. ‘

20 B - B 3 s ¥ 7 2813 302580 EF M HEL TEAN U =ML,
5H5 B EBLHEBLZ.

SEEREEIARL - RT B ¥ 5 ABOEEE 52.0—64.4mm, F#556.9840.18mm, HREETE
0.206+0.097gr T %o

ERATHADZORS SWOIHERIZFIOEDBY TH 5.

Table 30. Dimension of expsrimental ponds and the quantities of the eels cultured
in those ponds.

Name of ponds Vi | Yo Vo Va| Vs | W | ¥s | Wo
Area (tsubo) 30.25| 30.25| 15.13| 15.13| 15.13| 7.26| 7.26/ 7.26
Averagz depth of water (meter) 1.C 1.00 1.0 1.00 1.0 1.0 1.0 1.0
Quantities of eels in Ond{Number 62466| 64212| 21291| 19932 22831| 10434 10651| 11015
P Weight (momme) | 2832 2907| 1010| 10C6| 1143 580 530 613
Weight of ezl per tsubo (momme) 93.2| 95.9| 656.7| 66.5 75.6] 80.C| 80.0 85.0
Number of eel per tsubo 2065 2126| 1410| 1330 1512 1437| 1453| 1510

FERSENE A U PR ESEOMA T HEE 10040 L0ADEATERS L, 8HAURT
BRBOBFILE DO TLR,
BEROBECERORBFE;EAL T, BEI MM Shs06, iy 57Dz, —
SERR BB O R F O BT gL & Ok

FE—EHEE6 A8 L Y RANHDOHEMCERL 2o TOBMEEHSSEDEY THOT
VEHDLDERL Na Us KO Ne 23, UBMODEDERL N W5 KO e 2HEL
7Co .
VBB & Dk E 2 BIGETEE L 8 H17E» 621 g OW Az E/mL, K, #, 2 Bho
ARSI -0 T 1 ERN 450, B0+ 8E 480 6 658 OB K, @, /D3
PSR L, Ra RO LD ED, T hEEYED TS BHAT Lo
WEED M A B DR KO HEEDOZE(LEE SKOBE I TH %o

TR D THE b5 & 5 T BER B OF e 2 s A D ZR K 5 AR O BB D ALK T BR
BOEBCAR D EH T BET D 2 P TETH O T, A—RKOEED bkbd A LT 5 RER
HF ¥ SRS 5 2B RE SN Do BB Vi RO VDB ERHI X RORMEL 35726
V1 OBIOBEEL 93.94, Vs [L66.7 4120 T, HWEBEORES K THOTIDRET
EPEFAT TSR ECAFTTEEERTH 5. JED LB LT Ve B E By
b TRIFTH 5 (531%), #2512 88 7THOH LEREHER, Thik (L), & (M (S)
V) 04 EERIL Vi BHOKRDRE Ve SO KROBEL I 1Bz, ROFEIaz
OEEE Na Biivs, MOBE Ve ZO ValoRa£Eie oh, RZHHEE, R—ERE
RO R—BE TR THE S e B 8 1 BEREZEOPMAm- £ U e REDOHE, BERHEL
OB OEEETEIL SN 2R L7550 o UTHKEDMIEAL B AMBD LD HE ST
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Figure 5. Process in which eels were trans-cultured, and ponds from which
specimens were collected.
Months when eels were transfered show on the vertical axis. Arabian numbers show
no. of ponds. L, body weight from 1.8 to 1.3 momme. M, body weight from 0.8 to
1.3 momme. S, body weight from 0.2 to 0.8 momme. V, body length corresponding
to body weight below 0.2 momme. GrI, Gr[, Grll are ponds from which specimens
were collected.
Table 31. Comparison between Vi and Vj.
Amount of Quantity of . .
Ponds| eels cultured Catch weight-multiplication \X/'exgl*.lt-mulh- Food quotient Remarks
(momme) - plication rate
(momme) (momme)
Vi 2,832 9,030 6,198 2.18 10.76 Breeding from
May 5 to June
Vs 1,010 6,079 5,069 5.02 8.30 11.

FEH ARG Bk, KE, BEDBNRIKE32ZE, 33K, HMEDBI TH D,

KR EA B OBNRAR D BIHI TR 16 R kEm i 1L, SRR TRELZ R T HIEED (
1932), b3k (1935) ZOWENL, #2H (1924) SO & 2 EAIBDKIRD B HZE L & FBE
OBERY DB AIZE{Lk 8 BOF#E/KIE 27.0°C » & T, 1AM 6.4°C p kKL =L,
8HZAE 16K 32.3°C T 1A2SH 8 22°C 2K L RL, Zhutis & IRETEARIE
14.6°C~6.4°C /KB —F+ 5o T L TAMEDKEDEREDRS, BEE 0.1°~2.1°C
T, FH0.7°CRETH 2T, KEDM#EAEKD Trd 5ERRMBERE 05 2 &IERTHTHD
BYTH 5,
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Table 32. Monthly variation of water temperature in pond.

oC \ Month Jan. | Feb. | Mar. | April b May i Jun. | July lAug. ! Oct. | Sept. | Nov. | Dec.
8.00 h 6.0| 6.8| 9.9 14.8 | 19.0|22.7 | 25.3 | 26.0 | 22.4 | 18.5 | 14.0 7.6
T 12.00 h 6.9 8.2 | 11.3|16.3 | 21.6 | 24.1 | 26.6 | 28.1 | 23.4 | 19.6 | 14.8 8.5
ime 16.00 h 7.3| 8.8|11.2|16.0|20.1 | 24.4 | 27.6 | 28.1 | 23.9 | 20.1 | 14.9 8.8
20.00 h 5.4| 7.9]10.8|15.2|20.7 | 24.5 | 25.8 | 27.0 | 23.2 | 20.1 | 14.7 8.3
Average 6.4 7.9010.8|15.6|20.3|23.9|26.3|27.3|23.2|19.614.6| 8.3
Maximum temp. -
observed at 12.00 10.3 | 13.5 | 18.0 | 23.0 | 25.2 | 26.0 | 31.7 | 32.4 | 29.9 | 22.7 | 19.4 | 14.0
Minimum temp.
observed at 12.00 3.0 4.2| 7.4|12.5]15.0]19.0|23.0 | 21.9 | 18.3 | 15.4 | 10.8 4.8
Average 6.7 8.9 | 12.2 | 17.8 | 20.1 | 22.5 | 27.3 | 27.2 | 24.1 | 19.1 | 14.6 9.4
Table 33. Monthly variation of pressure of atmosphers observed at 12.00 h.
mm/oQC\Month ( Jan. | Feb. | Mar. | April ‘ May ] Jun. } July | Aug. | Oct. !Sept. Nov. | Dec.
Minimum 745.6| 754.2| 748.7| 747.3| 751.2| 752.1 748.8! 744.2| 743.7| 753.4| 757.1| 749 .4
Maximum 765.8| 773.7| 770.6| 769.3| 765.1| 764.3| 761.7| 760.3| 763.1| 763.1| 773.3| 776.5
Average 759.1| 762.5| 760.4 761.9i 758.9! 753.8| 757.4 755.7| 759.0| 761.1| 762.5| 765.0

Table 34. Monthly variation of moisture (%) observed at 12.00 h.

9% \Mfonth ‘Jan. ' Feb. ' Mar. ‘ April ‘ May 1 Jun. i July

Aug. | Oct. )Sept ‘Nov. Dsc.

Minimum 41.0 | 40.9 [ 33.8 | 57.4 | 30.7 | 69.0 | 82.4 | 76.2 | 79.7 | 64.9 | 49.9 | 36.3
Maximum 97.5 | 94.4 | 97.0|99.0 | 98.0 | 99.4 | 98.2 | 96.5 | 99.1 | 99.0 | 98.7 | 94.5
Average 73.0 | 66.8 | 70.0 ! 82.4 | 80.3 | 89.9 | 88.9 | 91.5 | 90.5 | 78.0 | 83.0 | 66.2

SFE 6 Ar T, SHELHANVELS, RAFKST, 28, 108, 1A &G Z1u-
HUTRERRAFEET Br 2rsks, 3 HEUALERY, 8AVEET, /AN
N E, EDOMEIER—T® %, T K E&IRE & R £ BRI %0

By B - KELKOKBEABERCERANPEL KET LD THOT, AMIN-PET 2N
EAIsl, Bd 27 ¥ BRI O TTFHLIN5 L D ER LN,

B. & & & &

DA T B, WEBEROCEEEY A—&MRE TEALZSATR TLEERD REE
VAR D BESETL LD TH Do 6 AITRT BE 1 FEEGEDBIREEISEDE Y TH %o

Table 35. Results of observation in June.

N . J Density per tsubo Total quantities of eels Catch

ame of ponds Weight(momms)| Number || Weight(momme) | Number ||Weight(momme)| Number
A 93.9 2,065 2,840 62,466 2,780 14,967
Vo 95.9 2,126 2,907 64,212 3,100 16,094
Vs 66.7 1,410 1,010 21,291 1,610 8,528
Va 66.5 1,330 1,006 19,932 1,130 6,930
Vs 75.6 1,512 1,143 22,831 2,280 10,427
M. 80.0 1,437 580 10, 434 940 5,277
Vs 80.0 1,453 530 10,651 680 4,000
Vs 85.0 1,510 613 11,015 440 2,193

6 H B CHEHBEDOTRS 1T, 8 20 Bz ib#fia , B, B LR e B Rk«
L, EREIEROEEY Wo, KINEOEEL Wi, EBEHERO BT No, iR BEE
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Nik U, impa=" e, g = Notl
L, FORBIEFIOERDOBYITD %o

ThiT kb EREMLER 2.2~5.4 THO T, 5 3.9 25750, BEORETH S Us %
L EE Vi B OV THE S 5 &, MrE R BEOR2.58 -85, RMREIX6.3~10.9T
»oOT, EREERASRNDER L O TRADERALE 250 b1k U, s S BET
6.5 RO 6.3 3L, BoLDE Mo Bt 10.9 THOTHH 8.1 s, ﬁ%&/—wi 2.3
~56.5%T% 5o —BIZ v 7 A BOEA TN RY 2BV KR, 0% EZRT
PBAD D INRET BT, WEME, ERHEE, BHERO=ZFLHREL T s, vm\mﬁf‘é
HRIEFT Vi, Vo WMo EFECLRA OIS, ’

BERN U 7o BB BE37TR DB Y TH Bo (AL VI--HA(FIFET € LFHRI 5 H D) THE 1.8
AL ED LD, 1Ak T 1.8~1.24, m---FT 0.8~1.3 &, S--~/IT 0.2~0.8 &, VS---fi
(FIEBY VB LFRY b 0.2 ALTFDHD) TH %o

4 BEEEER AT 2N ORRET &AM R a2k, K PROVINO HIE &R HE8ED

WO TH D INEHIEL TINEOHBLERY RbA.  (FEBIR)

Table 38. Results of one year’s culture.

Na{r:ne Vi | M S VS

o Weight Weight Weight Weight Weight

ponds| (momme) Number (momme) Number (rnomme)l Number (momms) Number (mon’?me) Number
I — — 78,600 | 44,830 — — —_ — — —_
T4 —_— — 17,865 9,460 — — 8,170 | 10,481 — —_
We — — 1,370 640 3,360 3,460 2,640 | 11,047 2,640 | 11,047
Vi — — 5,570 | 3,450 4,210 | 4,477 —_ — — —
Vs — — — — — — | 1,060 | 2,973 160 | 987
v 3 230 21 8,270 3,154 600 640 — — —_ —
Ve — — — — — — | 6,480 | 8,077 — -
Vs 200 19 9,840 3,272 1,840 1,350 — — — —_
Ve 200 20 9,090 3,154 430 516 — — — —_—
Vi —- — —_ —_ 90 83 1,160 2,579 120 609
Vs — — — —_ 150 182 520 1,323 120 639
' — — 150 1o | - — — 155 422 — —
Vs —_— —_ 70 43 — — 280 797 65 322
V1 . — —_ J— — — 570 1,057 — —
Vs — — 150 105 — — 440 | 1,025 — —
Wa — — — — 340 | 247 960 | 1,328 — —
Ve — — — — — — 380 718 — —
Vs — — — — 620 704 | 1,115 | 2,812 — —

Table 39. Percentage of each size of eel after one year’'s culture.
Size of a body 2 | M S VS

No. of eel 60 63,218 11,659 31,644 12,995
Percentage — 54.7 9.4 25.4 2.4
Weight of es! (momme) 630 130,975 11,640 21,445 2,985
Percentage 3.8 78.1 6.9 12.8 1.8
%, BRACESCECTIEI RS T, SEFIoky, VLVS BEESRELRT.

ML TIOX 5B D, RECAF S AGHERLTAMCKRET? L5028, ki
AT 10 0 A B (H”%DIO$4F]7O ) BEEIN-SEEL TE, B, FD3E50 7. It
EAPLDEAFTE Y T T 5 LFA0EDE D T 5o

b8 1 BHOBEI RLEFT, Iy REDHTH Do ML THI FE v 7 ~BEKH
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Table 40. Results of culture-techniques after a year.

Catch
toms | Weight-multipli-| o0 e Amount of bait
em cation rate ©¢ quotie ecreasing rate | Number Weight (momme)| (momme)
Gr 1 36.5 [ 13.6 12.8 9,287 14,205 184,590
Gr T 25.4 16.4 25.2 8,238 12,080 80,800
Gr T 26.3 15.2 27.7 7,534 10,920 157,560

DHEEmRD TRERO—FHLALNS T, BRI YO THr2 D EHOEFLORBLERET S L0
T AEBTRY 2.4% % B Ui ik, E8F (1935) voiks L, S8 MBE. .
IBER O Kga= Plistophora sp., Myxidium sp., Myzobolus sp. %(¥ Nematoda 2
FUSHETDZ KDY, BEFEEShALOEL T %,

C. #t & & ¥

FERB T L SV RELXE T 2 BB 3N s ABHNER L W A b ¥ 5 F ke
BOT, BEREERCT 2B 5L 7co BB ERBMBERC 8 Dbt MEREOXE ¥ hdd
27D 19ED I SBELU Bz e & 7 [ADM - AR 0 REEY B 2B TED, B8
O HEDECIC B, RGBT T U THAS 3 ihd 6 B, Ak bIREE
TREF B O T I0RFREL 2L DE KA I B, EIE, FUHLL, HEDDIZ
e AR F A TSR /N TR L 700 & BEbhns ¥ 7 <48 1002 % iEfnl04E 4 H20
BRRELUEN BEE L TERL 2,

3. ® B # £

A. WDIERE & EE & OBIR

MORELETT B HEEE LT MIEHEORIGE VAT ZWEE RML Tone b BEL
MARE ORI L 5% (B) 2wk b BR-i 32 (H) &0 BRICRU 2HEEOE 5
() UL T, WA (H/B=tane) AOWE (h/H=tanf) ¥kir (F1NE2R). A
b tan a OFED K ETHEWEE IR OZEEL, AN SHEWIZE { Wiskik sk &
HOTOBZEERL, tan B OEBEDK/NNEVIOE SDA/IETF

Anguilla anguilla =3Tlk JACOBY (1880) (¥ PETERSEN (1894) Wi
Breitkopf & Schmalkapf OZRED® 52 & L HEL, WALTER (19102) [ZFEERLEE &
b 2257 L5, Breitkopf D40 % Anguilla lativostris, Schmalkopf ®L D%
Anguilla aculirostyis 4 Lo MFODHEEE Breitkopf TIEWIEELL, NEW LI
BL, REOBFCHES 55K Mus. Tempolaris 53U ¢ $%L, Schmalkopf o
ZANTEL, RBE/NT, EEIREEAE, XRKED LD H 2 TEE- Schmalkopf
F D LEESFKTH Do =KL Schmalkopf OWiik4:->TH# ¢, Mus. Tempolaris
FEE T, TOeDREDOBEEL I AA 5o IREBRIDILEEIZ WSO HED A Tk Rz
DOFFER D KBS A WE I B0 O—2& Uk, ML T JACOBY (1880)
%5 & L PETERSEN (18%4), BELLENI (1907), WALTER (19102), TORLITZ (1922)
ZU° EHRENBAUM (1928) #8135 ~3T Breitkopf & Schmalkopf OFE¥ I Tu~%
7 ZOBMECEL TER 2 E#H ¥ B L, PETERSEN (18%4) 1k s, Adf, L, ks -
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BIE® B b B WA= R Tk Breitkopf »° Schmalkopf 12725 &> 5 LR EZ FHEL
BELLENI (1907) Wbl = k> THEEF BB SERI H20 T, Breitkopf » MK T4 &
ERLAREDLDTH D, =KL Schmalkopf 2B THREV R/ -BET LU
7o

WALTER (19102) X8Ik k> TAS SOMEIFEL (, S DMERET~T 40cm
LIFT, Mef-lk Breitkopf & Schmalkopf O 2 ZEFE % 8D, T4 T D IXPETERSEN

(1907) DFH & BT Y £BOHEENbRE LIRSS 2EHILFFLILDD, TONTIHDO LD
i Schmalkopf ¥ E ¥ 5MAaTH Y, HEE#IETED Schmalkopf & h 4EH L7 T
LR FER Lo

TRLITZ (1922) |k Breitkopf & Schmalkopf & Oz D THZIL, Bz $
Schmalkopf ® &M V, DR~ ¢ Breitkopf O LDy d 2 THRL LKL
L, JACOBY DMDsESEROUEHER = L TR Dk 78 L7z, {HL Breitkopf M
5% ¢ THREDTRHETH B 2 & 23D T B, FiZ Breitkopf & Schmalkopf &OHE
oL LT, Breitkopf BZRAMETHEYEAL, BORKIEAL, 1/2HEN EOK
=5 57F, Schmalkopf FHEAMETHEHEEMEIES L, WEALEIKOEMELL
148 EELI T T 5 & L, EHRENBAUM (1928) 4 Zhi &k Fldrc,

Anguilla japonica =B T4 (1916a) »RMEE- R Lh5 & 575 Breitkopf
%% Schmalkopfi= it Tk filkn s, Mk DILRED b JACOBY, PETERSEN AU W ALTER
Ofizi+ 5 Breitkopf 1Ziff, Schmalkopf BHEA TS v, HEAGKEESRY D-L/IET &
E 60cm LD DT STHAT, FTHEBOIEDEDELEERTHS L. WO
TLEE R MERED R 4K D RTED JACOBY MIZRORE DI B U THIF. 726 D
DI o

S T TP BE T 5 R T 72 A LS D MIERE R Ry L B4l A2ROBY TD
Do

Table 41. Frequency of the angle Table 42. Frequency of the height
of snout. of snout.
Angl [€] ; - Height\ G |
YOI TOUP Gy, T ‘Gr-KlGr-lﬁlGr.]\’ OF ShCuEN TOUP G I|Gr ] Gr.m|er.w
0.70 ~ 0.74 2 — — 1 0.46 ~ 0.50 — 5 — —
0.74 ~ 0.78 4 — 1 3
0.78 ~0.82 | 20| — | 4| 9 0.50 ~ 0.54 ! 4 5
0.54 ~ 0.538 — 23 7 16
0.82 ~ 0.86 21 1 5 17
0.86 ~ 0.90 20 6 15 9 0.58 ~ 0.62 2 24 29 14
0.90 ~ 0.94 15 8 20 7 0.62 ~ 0.65 10 20 19 i9
0.94 ~ 0.98 12 o1 21 14 0.66 ~ 0.70 24 10 16 12
0.98 ~ [.02 4 18 16 19 0.70 ~ 0.74 31 6 12 9
2 o~
1.02 ~ 1.06 L1677 14 0.74 ~0.78 | 14| 3 4 6
1.06 ~ [.10 1 13 7 1 0.78 ~ 0.82 11 — 2 9
1.10 ~ 1.14 —_ 5 3 2
1.14 ~ 1.18 . 4 1 2 0.82 ~ 0.86 4 —_— 2 5
1.18 ~ 1.22 — 7 . . 0.86 ~ 0.90 3 — 4 3
1.22 ~ 1.26 —_ 1 2 0.90 ~ 0.94 — — 1 2

k> O FEE, EREEROBREERE KD (H433K)
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Table 43. Results of msasurement of the angle and the height of snout in four groups.

ltems Mzan value
Gr. I | Gr. T Gr. T | Gr. ¥
o | S| B S L
e ot | Q| Rt | LA
Standard deviation Coefficient of variation

Gr. I | Gr. I Gr. Gr. [V Gr. I [ Gr. T | Gr-F | Gr. ¥

+0.092 -+0.086 40.098 [ 4-0.100 (| 10.4904 8.3254 | 10.2834 | 10.839-+
+0.004 -+0.004 -+-0.005 +-0.005 0.499 0.397 0.049 0.517
-+0.064 +0.065 +0.085 +0.108 8.8764 | 10.7264 | 13.4924 | 15.9614
+0.003 | +0.003 -+0.004 +0.005 0.423 0.511 0.650 0.762

RIZEFEDRBEE L RD7co  (F445)

Table 44. Reliability of the angle and the height of snout between every two groups.

Items My~Ms | M3 ~M3 Mi~My | Mg~M3 | Mag~My | Mg~M,

Angle of snout 0.156 | 0.076 | 0.138 0.080 0.018 | 0.052°
Height of snout | 0.115 | 0.095 | 0.045 0.020 0.070 | 0.050

Mi~My | Mi~Ms | My~My | Ma~Mg | Ma~M, [ Ma~My

VAted | vV ey | vV el | vV B4ed | vV Bt | 1/ ol
18.6 8.3 15.0 8.7 2.0 5.3
20.5 13.2 5.6 2.8 8.8 5.2

BIuaE 1 B L B2 3 & B WA S ECAEES ERD b, 20 e TIREEE 2R
FEEDER .

FE1FTEYIA 0.87, Wk 0.72 THE2FIEWIA 1.03, Wi 0.61 L5371, WA, WEsT
EE T BRI <, Uk F Y, Wik T Breitkopf (IMARI, 552 PEEUIE < THI ¢ 2L D
WE{E <, Schmalkopf OB HE T 2, RLE2HRAUEABEHELOHEN-® 5o

Rz %@%ﬁﬁﬁﬁ 1 X bk754D% Breitkopf, /755 4 M% Schmalkopf EFED
RIBEL L, £FHORBRMLRD THIE UK. (5845%)

Table 45. Rates of occurrence of two types of head in
four groups.

AN Grn.1 | Gnu Gr. ¥
Breitkopf 9% 9 28 % 67 % 46 9
Schmalkopf 49 72 9 33 95 54 9;

B4R 0 %0 ofEE (6H) KOS L5 1Bt Breitkopf &R
NERED L DY KL E T L, Schmalkopf mEB3 5 & RANS LD 4 BB
T HIRELRL, B2 #E Schmalkopf B2 LR 3~33 L0 722 =% L Breitkopf
CEBT5LD 28% RoRl, WEECEERL L BIEEOREFED bNb. 2 UE 4B
W D7D ER Ly 7 2B TH 5%, 8 1B 82RO hEL = L, 5 1- Schmalkopf
DL BB FEROBI LMK REEELZ T O LD ESH-EATO D HETRR
FET®» DT, Breitkopf 7% 67% DZHEr ED T2 BEREDORETH» 20 0, HELHE
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Figure 6. Histograms of the angle and the height of
snout in each group.

I-..1st group. I ---2nd group. W---3rd group. IV:--4th group.

EBOBEY BT 57D hEAOCREDMERE Z R &, 463K, FA7EOBY TD

Table 46. Frequencies of the body length in each group. (cm)

Body |5 7]7-9 ’ o—11]11—13 13—15{15——17|17—19i’ 19—-21‘!21-—2323—25125—27 27—29129-31]31——33

. 1| —| —| —| =] =2 6[ 21 13| 20| 16| | 5| 2| 1
Gl | —| —| 6| 24| 30| 33| 7| —| —=| —=| —| —=| =| —
G W | —| 48| s0| 2| —| —| —| —| —| =| —| —=| —=| —
Gr. ¥ 100 — — — — — — — — — — — — —

Table 47. Frequencies of the body weight in each group. (gr)

Body 10.1/0.1—5.0 540—10' 10—15‘ 15—201 20-—25| 25-—30] 30—35| 35—40| 40—45| 45—50| 50—55

weight

Gr. I | -- 7 28 21 17 13 } 9 3 1 — — 1
Gr. 1 7 87 6 _ — — — — — — _ _
Gr. I | 65 35 — — — — — — — — _ _
Gr. ¥ 15 85 - — — — — — — — —_ —
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Table 43. Results of measurement of the body length and the body weight.

\Groch Range

ltems Gr. I Gr. I | Gr. W | Gr. |¥

Body length I 14.4~32.7 | 9.9~13.3 | 7.0~13.0| 5.25~6.8
(em)

Body Weigé“;r) | 3.5~51.0] 0.9~ 8.5 | 0.4~ 2.0 l 0.09~0.28

Mean value Standard deviation
Gr. I | Gr. I Gr. I | Gr. ¥ Gr. 1 Gr. T Gr. T | Gr. N
21.96 13.70 9.58 5.98 +3.50 +2.06 +0.94 +0.27
+0.21 +0.14 +0.06 [ +0.02 +0.10 +0.09 +0.04 ‘ +0.01
15.78 3.00 ‘ 0.95 O 17 -+8.97 4+1.52 -+0.32 +0.04
-+0.61 +0.10 4+ 0.06 ’ +0.34 +0.07 +0.05 I -+0.00

EH%%H’#&%Z BB D TFEEC IR, RE TS 1 ##0° 21.96+£0.21cm 52 #
2% 13.7040.14cmT, RERBEOHN 2 HZHEAL, KECRTH 1 #o 15.7840.61gr 1=
SFL, 2852 BECiE 2.00£0.10 gr TRTFEHFIBEEOHI S ST 50 BICWEDRAT Y LI
T2 LRETIRE 12855 32.7cm, FFE2HH 18.3cm TH Y, KRETEFEIFHD 51.0gr 1=
U2 B 8.5gr kL, METHELENMEELRL, B1HSE 2L ThECR
TH28, RECRTHSHEUEDEEELTL TV 5%,

EIHROEATIEIFROE 2L T BRBEEFE O TOBHS WL TD 5o
BETEE (2 x1000) V=3t THET BU2 (A9 351 Br Rk TH A B RIEL AL To 5o

Table 49. Fatness of body in four groups.

Groups Gr. I Gr. T Gr. I ] Gr. ¥
W
Fatness, ({5 X 1000) 1.49 1.17 1.08 0.79

BB DL oo THIE7ESEE, Breitkopf 040 L Schmalkopf O£ 0FE L b 43&d»
CEESMBR S EETER T 2ES kD,

2, SR 61E Breitkopf & Schmalkopf 752 WEIOEE S BEZHEO TS
PETERSEN D= d LW, W, H, B XU h oWy By 25ERE KEL OF
B & R ESRDBRFT F il A Teo

[. v i

Table 50. Correlation table between the body length (L) and the angle of
snout (S) in the Ist group.

L \ ‘O .70~ ‘O 74~ 0.78~ [0.82~ [0.86~ (0,90~ [0.94~ [|0.98~ |1.02~ [1.06~
(cm) 0.74  o.78]  o0.82] 0.8 0.90] 0.94 0.98  1.02] 1.06] 1.10
14 ~ 18 — — 3 4 2 | 2 3 1 1 1
18 ~ 22 —_ _— 5 9 7 6 5 1 — —
22 ~ 26 — 4 5 9 8 6 3 1 — —
26 ~ 30 1 1 7 3 1 — — — — —
30 ~ 34 —_— 1 — — —_ —_— — —_— _— —
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Table 51. Correlation table between the body length (L) and the angle of
snout (S) in the 2nd group.

.96~ |1.00~ [1.04~ [1.08~ |1.12~ [1.16~ [1.20~ [1.24~

T N §0.84~ [0.88~ [0.92~
(cm) 1.00] 1.04] 1.08] 1.12] 1.16] 1.20] 1.24 1.28

0.88] 0.92 0.95

9.5 ~ 11.5 1 — 3 1 4 2 — 1 1 2 .
11.5 ~ 13.5 — 2 2 4 9 i 5 1 — 2 1 1
13.5 ~ 15.5 — 4 4 8 7 | 8 3 — — —- _—
15.5 ~ 17.5 — 1 4 3 2 3 3 1 3 I 1 —
17.5 ~ 19.5 — 1 1 — — 2 — — — -] - _

Table 52. Correlation table between the body length (L) and the angle of
snout (S) in the 3rd group.

C ST 76 = 10.80— [0.84— [0.88~ [0.90— [0.95— '1.oo~ .04~ |1.08~ [I-12~ [I.16~
(cm)\ 0.80] o0.84 0.83 0.92] 0.9 1.00] 1.04 1.08 1.12] 1.16] 1.20
7.8 ~ 8.6 | — — 1 2 4 2 4 1 — — —
8.6~ 9.4 | — 2 5 6 6 3 6 2 — — 1
9.4 ~ 10.2 1 2 1 9 4 3 6 2 2 1 —
10.2 ~ 11.0 2 — 2 4 3 2 5 — 1 — —
11.0 ~ 11.8 | — — — 1 1 — 1 1 — — —
11.8 ~ 12.6 | — — — 1 — — — — — — —

Table 53. Correlation table between the body length (L) and the angle of
snout (S) in the 4th group.

L \ E lO.76~O.84 0.84~0.92|0.92~-1.00| 1.00~1.08 | 1.08~1.16 | 1.16~1.24| 1.24~1.32
(em)

5.2 ~ 5.6 — — 3 4 — — —
5.6 ~ 6.0 3 7 10 20 1 8 1
6.0 ~ 6.4 2 8 9 14 4 1 —_—
6.4 ~ 6.8 1 1 — - 1 —
6.8 ~ 7.2 ’ — — 1 —_— — — —

w

Table 54. Correlation table between the body length (L) and the height of
snout (H) in the Ist group.

T N H 086~ [0.60~ [0.64~ [0-65~ [0.72~ [0.76~ [0.80~ [0.84~ _[0.86~
(cm) 0.60 0.64 0.68 0.72 0.76 0.80 0.84 0.88 0.92
14 ~ 18 1 1 2 3 3 2 1 1 1
18 ~ 22 — 1 5 13 6 6 3 1 1
22 ~ 26 — 3 4 15 7 2 3 1 —
26 ~ 30 — 1 3 5 1 3 — — —
30 ~ 34 — 1 — — — — — — —

Table 55. Correlation table between the body length (L) and the height of
snout (H) in the 2nd group.

(Lcm)\ H lo.as~0.50

O.50~O.540.54~O‘58|O.58~O.620.62~O.66 0.66~0.700.70~0.74{0.74~~0.78

[

i
9.5 ~ 11.5 - i 4 5 2 2 — —
11.5 ~ 13.5 3 4 10 3 3 2 1 1
13.5 ~ 15.5 1 4 6 8 9 4 2 —
15.5 ~ 17.5 - - 3 8 5 i 1 2
17.5 ~ 19.5 — | 1 = - 2 - — =
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Table 56. Correlation table between the body length (L) and the height of
snout (H) in the 3rd group.
L \\ H [0.456~ [0.50~ 0.54~ 0.58~ 0.62~ ‘O.66~ 0.70~ 0.74~ 0.78~
(cm) 0.50] 0.54 0.58! 0.62 0.66] 0.70 0.74 0.78 0.82
7.8~8.6 | — — 4 1 3 3 2 — —
8.6~ 9.4 1 1 1 7 6 8 5 — 2
9.4~10.2 l 1 2 11 6 2 5 1 1
10.2~11.0 — 1 4 6 4 2 — — 1
11.0~11.8 — — 1 2 1 — —_ — —
11.8~12.6 — — — = — — — — 1
Table 57. Correlation table between the body length (L) and the height of
snout (H) in the 4th group.
LN " ‘O.5OA~O.58 0.58~0.66 |0.65~0.740.74~0.82 0.82~0.90 O.90-O.98‘0.98av1.06
(em)
5.2 ~ 5.6 1 2 2 — 1 1 —
5.6 ~ 6.0 10 14 13 9 | 2 1 1
6.0 ~ 6.4 8 13 5 6 4 1 —
6.4 ~ 6.8 2 1 — 1 1 — —
6.3 ~ 7.2 — 1 — — | — —— —
I. H. B. h &£ OB 4 %
Table 53. Correlation table bstwes=n the body length and the H. B. h in the 1 st group.
Body length H B h
0.42~0.53~0.74~10.90~|[0.4~ [0.6~ [0.8~ [1.0~ |0.30~]0.38~|0.46~]0.54~[0.62~
(cm) 0.53] 0.74 0.9OJ 1.06 0.6 0.8 1.0 1.2] 0.38] 0.46] 0.54] 0.62] 0.70
14 ~ 18 14 2| — ] — 1 6| —| — 9 2 ] =
18~22 | 20| 14| —| — 23 1] — 6| 23 6| — | —
22 ~ % 1] 28 — | —| 1| 20| —| = 9| 22 3| —
26 ~30 | — 2 | — | = = 6 7 = = 5 9| —
30 ~ 34 — | =] - 1 - = = 1 — = - 1
Tablz 59. Corrzlation tabls bstwzzn the body length and the H. B. h in the 2nd group.
Body length H 1 B . h
0.30~10.33~0.46~(0.54 [|0.30~]0.33~[0.45~|0.54~ O.18~O.2,2~'0.26~‘0.30~i0.34~
(ecm) 0.38‘ 0.46] 0.54/~0.5A2|] 0.38] 0.46| 0.54| 0.62|| 0.22 0.26\ 0.30] 0.34 0.38
9.5~11.5 21 1 —_ —_ 16 1 — — 13 2 —_— — -
11.5~13.5 20 1 — 7 18 — — 10 13 4 — —
13.5~15.5 —_— 22 12 — 1 19 13 — 1 9 16 8 —
15.5~17.5 -— 2 17 1 — 7 14 1 — — 8 10 2
17.5~19.5 | — | —- 2 | —| - 1 2| - = — 3| -
Tabls 60. Corrzlation tible batwsen the body length and the H. B. h in the 3rd group.
Body length H B h
O..26~'O.30~O.34~10.3‘3~ 0.28~[0.32~0.36~0.40~0.16~0.19~]0.22~[0.25~[0.28 ~
(cm) 0.30] 0.34] 0.38 0.43] 0.32] 0.36 0.40] 0.48|| 0. 19! 0.22] 0.25] 0.28] 0.31
7.8~ 8.6 8 6| — | -— 12 3 — | — 9 6 — | — | —
8.6~ 9.4 10 15 2 — 23 4 - — 9 13 3 2 —-
9.4~10.2 4 23 7 1 2 22 11 —_ 6 19 9 — 1
10.2~11.0 — 8 8 1 — 2 14 1 1 12 3 1 -
11.0~11.8 | — | -- 4| = - — ’ 4 — N — 4 -
11.8~12.6 | — | — | -- L = =1 = 1 - S N i
|
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Table 61. Correlation table between the body length and the H. B. h in the 4th group.

H B h

Body length (cm) [0- 17~0. 19~{0.21~0.23~|[0.17~0. 19~(0.21 ~0. 23~ o.11~’o.13~0.15~o.17~
0.19) 0.21] 0.23] 0.25] 0.19] 0.21] 0.23] 0.25] 0.13 0.15 o.17‘ 0.19

5.2 ~ 5.6 6 6| — | — 3 7 2| — 7 3 2 —
5.6 ~ 6.0 17| 25 9 4 21 29 5| — 36 7 11 1
6.0 ~ 6.4 2 13 8 4 3 17 7| — 15 4 5 4
6.4 ~ 6.8 — 1 2 1 — 1 2 1 2 2| — | —
6.8 ~ 7.2 — | -] =] = — = =] = — | = =] -

Dl EoBEtRED bWEL L R S 2 AR SRR & OB RE L sk 7 AR IR 62K D@ ) T

%o
Table 62. Comparison of the coefficients of corrzlation in the four groups.
Coefficient Groups | - ’ -
of correlation % Gr. 1 ‘ Gr. 1 Cr. Il | Gr. IV
Angle of snout and body length —0.26-£0.05 | —0.04--0.05 0.09-+0.05 1 0.26-4+0.05
Height of snout and body length —0.19-4+0.05 I 0.24-+0.05 0.2040.05 0.30-+0.05
H and body length 0.914+0.02 0.854-0.03 0.90-+0.01 0.894+0.04
B and body length 0.854-0.01 0.874+0.03 0.93-+0.01 0.914-0.02
h and body length 0.734-0.01 0.89-+0.02 0.94-40.01 0.884-0.04

e AR OWIEL R & OB ~ (R %

WD BHPHEI O, AL H. B KU h 13k

ARELEBEAREFED 2HIHEZ, BIBWE (H), i () , v (B) EEE-#D
TERT 25 WA LWL Leptocephalus » L EBREL T ¥ 7 A8 = 7D -Breitkopf
L Schmalkopf DIEREL 72 L THIAL, WOHREZBNAD LD TH DT, HE & ITMEER

Figure 7. Showing the two types of head of the glass-eel.

Breitkopf : Body length 5.6cm. Body wisght O.14gr.

Dorsal view-

C

------ Lateral view.

Schmalkopf : Body length 5.6cm. Body weight 0.10gr.
Dorsal view. D

— 48 —

.--Lateral viewe



BAREEORE, S0z BIT 3 B

T DHEP P SN D, DT, PETERSEN (1894) O¥HERE S BV~ 20 TZ{L¥ 2381
RETHAFEVHERESND . ML TYIOTERE L KE & 1FFEE{%Y o T BELLENI (1907
) 3k TORLITZ(1922) pSfezeffvs, HEHE KD BEEOMEZI & LT Breitkopf 1%
Schmalkopf ZH U TEHES D TREF TP 2HEIHEEHER RO TER SN A
MR T, AFFCRTIH O L AHELTERSAL, BRIVER L RAE 2 TEEEL R
D Lb, .
. woRe & & DBt

HEEMENE Y 7 2RO 5T L v EHEFAT L2 LD TH 50 bAFERFERREZET, HEilr
AT 2EIHETH 20 6, BFEAME O TEWE L OBERE IR LIS . R0 THIZEHE
B AR B TURERZE B R U 2 REREE DA, WIEo it T bz Uiko

BERET R 2V AR DB O MRS R SIS H63ED®E ) TH %o

Table 63. Frequesncies of the angle and the height of snout.

Angle of [0.70~[0.74~ {0.78~[0.82~ | 0.86~|0.90~ [ 0.94~]0.98~] 1.02~[1.06~|1.10~| 1. 14~
snout 0.74| 0.78| 0.82] 0.86| 0.90] 0.94 0.98| 1.02] 1.06] 1.10] 1.14] 1.18

1 I 8 7 5 6 2 1‘—1

Female 2

9
Male 1 — 1 2 5 6 11 10 8 5 1 —

056058 —0.60<0.62<0.64~<0.66~0.68<
0.58 0.60| 0.62 0.64 0.66) 0.68 0.70

7 3 — 1 4 —
6 7 1

fcight of 0.44~O.46~‘O.48~0.50~‘O.52~'O.54~
enout | 0.45 0.43 0.50 0.52 0.54 0.56

— 6 2
3

3}

Female

Male — —_

UL Ut
e
kS

5 3
2 2 4

Vi, WIADTEE RO S EDFEE (56450 KD &, WA IREMMET
BN & CERTBD 5 HESI AT . SRUFEE3EDY b L1 b ISBR M A AL L T
£, W RIS R T B YRR R ERRLGO P & B T IR T S R T
» 5o EI'b JACOBY, WALTER XU BELLENI 2£5° Anguilla anguilla 230 T, 3
JII (1916a) »° Anguilla japowica =3k TR 7zE IoMERE — (& 5 WA OD JERERIZE I FR
DT 5 EWE 3, TORLITZ (1922) 8 Anguilla anguillea THINZIZERS IO
=y A. japonica " OOCTALEET LI EPHES, ‘

Table 64. Reliability in the measurement of snout.

e Mo ~M
¢ ltems Mean value Mo ~M3 —:%
2 5 V5224552
H/B 2.3114-0.026 2.2484-0.019 0.063 1.9
h/H 1.4324-0.017 1.4014+0.011 0.031 1.3

B. iSRS & B E & OBIR

WIBLANOTED RN, IREE, REG, BE, BHEOME, RBEEOEMECRC THREL 72k
Bk, #H8X, 265, 66, 67, 68, 69 KUTOEDBEY THbo
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DL EONGEERD bR 4 FHELOBERZE L Rd e, (H715)

Table 71. Results of measurement.

W Mean value Standard deviation
ltems I | I i | v I | i | Jii§ I v

(HL/L) x 100 12'33[0_12‘3'710.0913'310_0312'8‘;0_22 1.85--0.08|1.38-0.06{0.53--0.02/3.27--0.16
(AF-DF/L) _110.91 9.47-£0.06(9.54--0.08/8.20--0. 10]|1 .964-0.01(0.97--0.04]1 .334-0.08|1 .55+-0.08

X 100 +0.01
(W/L)x 100 [4.334-0.033.784-0.01 4.17&0.05\3.78&0.03 0.434-0.02/0.10-4-0.00[0.69-4-0.03/0.40--0.01
(H/L)x10  [5.494-0.05/5.004-0.03/5.49-4-0.103.5240.07]{0.884-0.04{0.504-0.02|1.534-0.070.10--0.C5
(D/Lx)100 |2.014-0.03(2.2040.01{2.29-+0.01|2.25-40.02]0.44-0.02/0.24-4-0.01[0.16-40.01/0.324-0.01
(ED/L) %100 |0.834:0.01{1.174-0.01{1.16-£0.081 . 16--0.01|[0.1140.00/0. 14-40.00/0.12-40.06[0. 124-0.00

BIREEH2M, BIFLEIHEATE 2R LES HOLWEIMEOTHEOEDEEEY
Rbreo (BE723)

Table 72. Reliability corresponding to table 71.

ltams My ~M., M1 ~~Ms Mo~M3 5/1‘1?*[\127) szlgg M"O MSZ

V 61402 'l/aH—aE 1/05—1-03
(HL/L)x 100 1.40 0.99 0.41 10.5 8.3 137
(AF—DF/L) x 100 1.44 1.37 0.07 24.0 17.1 0.7
(W/L)x 100 0.55 0.16 0.39 16.2 2.7 6.5
(H/L)x 100 0.49 0 0.49 3.2 0 4.9
(D/L3Y % 100 0.19 0.28 0.09 19.0 9.3 9.0
(ED/L)x 100 0.34 0.33 0.01 34.0 4.1 0.1

BB, 281 BEREIESVNT, TROFITEEER & BT & OBy KT (o TikER
ﬁﬁﬁm,%@ﬁﬁﬁrmﬁb),¢Wf<%%%<,ﬁ%mm‘,ﬁ@mmfz%wtﬁb
LTI RLYT, MERCHR222E7TD LN D,

4. # =

HEEDER TSR R — RMHEDTVREMZER LB TE S E5° 400 FAIRELX /N TH Y, &
M, REZERC TR T 2 DA RER—ERE BT 255, HE-B 5 2 Mo s Rk
D LT, 2\ AP D 51BEF 705, FHIBLE 2B L OB NT 522838
FTd Do BELLENI (1907) BB EDORGFHHIMHSATH 5L Lkel, ¥FE (BB
BET) BROFING BAEBOBERIRIGHAD T I K TH 2HEHP L. JOBREI LT
DL, BIFEMADGKHSTH D, BLRTEATRTH 200 HHLEDY, KEBRK
TEFES 4 v BEEFL, AFEERISTEEE 0B AR L 2B T, Ay 8% ¥
5O TEAEE> MRS L RS R TH 0, EOBME S 7 2 EBIETE L Be
BonERmLE . AUITEOMA L FHELOBR T, MERDHRE - FEEEGETH Y
FERA L 7en by 2\ BEE 1L 2L OLREMHEEIREEDHEB - ELDTH 5. i
27C, PETERSEN (18%4) EE#HZ(LEE, ToRLITZ(1922) &7 EHRENBAUM (1929) &m
iR 7e 5B R 2 BRBPETBEAPEEILRMET, REUBERE L TRERYRI- 352 41
WOTME R = DMDBEEO—FHEEFL, KEEOMEL A+ FERIZIIEY
VAR D 2ERAEE RN SNMERTIEKS LD TH B0 #ls WALTER (1910) 7% 2 Z5&
RO, BARERCHE U TLRE, WA REXESINE, ROPEEAED 2 &
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79 2 EBRkBTH 22
Br DY ERMC L AR L 2E L BEbh s,
5. iF =

1. BEY XS 5 AANEZEF W AMChRET 2 HEL L bk, IO T KE
EF BT oY SRS, R—EaEFoTcy 7 ~BEH1 »FHEEL, 3HC
S0, WD DR L0 v 7 2B LKL 2o

2. UIEEWIA (tana) W (tanB) ¥ LLTHEDLL, WEEAFRORO THITL 7Z2655R
WiE o <, MBRREC, Wik T, Breitkopf \IEUOMEEY BT 2R, MEC, i<
T4 Y, UEOE> Schmalkopf \=iHM T 2HEL BT 2HE D LEPIKLDBEEEET
T

3. MAROWEEERE L O AEE 4 RE b 2 HS RIS, (EO Ty 7 2z bh
BWEIDEE GBSO LD TH O THEE L REERTD %0

4. VRO YEO RGO HERZER TR0,

5. HE/NTEEBEMEM BB HEEL, KMk Ramd, Rk, REN
5B R E AT 5, RO S 2R U BEERENEMCZD 5,

6. REEYE L, HENEEYETDEREE (Anguilla japonica T. & S.) =
BEREL L TOREMAEEL, HEREL L UOREGAEED 2 REY KN L, FEEY
IR D\ EEEZICHL, BRMNEELT2EYTWRETD 50

EhiE LT AR WG R
RS SRS R T

Chapter V. On the Upstream Habits and the Environmental Factors
Controlling Quantity Among the Upstream Glass-Eel Caught.

I REOERRUCHREED

HISEDUEENIE R, ¥ 7 2 BERELFHAEL LU THEL, HLOEEGPHE T
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Figure 9. lLocation of experimented stations. Figure 10. Structure of collecting net

employed.
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WA (1937) FIIABEC ZRENRELTEDY,

Table 73. Records of catch when the glass-eels were eariest caught in autumn.
Obsarvers Dats ’ Positions obssrvad Remarks
Y. MaTsur Nov. 5, 1934|Near Imakiri Hamanako Lake Eir:;, _‘g“l::.séeilos rgweig\:aiie,dl;;;ng
INear the sound of Hamana Vi - o

Y. MaTsuz Dec. 18, 193C Lake, Shizuoka Pref. \Water temp. was 16°C

Fisher man in Toyohashi ~olShallow coast near of the . .

City Nov. 2, Igégmcuth of Toyokawa River lnvestigated by Y. Matsui

H. TirapA Oct. 5, 1933|River mouth of Ota River Investigatsed by |. Matsui

. Marsux Dec. 14, 1935Ditto.

Kumamoto Fish.Exp.St. |Dec. 19, 1924Shaﬂow CO.ESt near the mouth

of Kuma River
. Yamada Eel-culture Pond near |[Two glass eels were collected

Inara and Yananoro Novy. 13, 1936 Arai Rail way St. ot 14.3°C

Y. YAmADA Nov. 9, 1933|Ditto.

Fisher man in Maisaka Oct. early Shallow coast at Maisaka
. H. Mirugawa Feb. 20, 1912|Tokushima River :

R e 54.34mm in body length of a
R. Sursmr Oct. 28, 1938|Imakiri in Hamanako Lake glass-sal was collected at20.49C
Bl BB T OBETSRED &, ¥ 7 AR n 2 EE WA TRI0H RaJbEILA

2EVCRGNh, B8 X A (1939) 5 10H28m 1, A (19852) #° 111 5 HIhgE,
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EAEDOERCZELED 20%, MEAEZIOR M 65 A TFTATH %o AR
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D (R o K S s 2 MR EN TH 20 MEEK (1916) 124k &, BRI
EElg Anguilla anguilla OPITEE Ireland, France &7F Spain OMYis Tlk—ig-
1285 6 2 A= Scotland OEEETE 2 A6 4 B, ZEEHOEEFE KD Norway AIF
Denmark TS H>»bL 7H, Hifb{E®D Adriatic 0 Commachio TIE2 506 4 T
EEIRG > b O iE D UMM Z Bi= 3%,  SCHMIDT (1925a) 12{k5 & kEEER
A. rostrata X3 A6 5 AL, ZOMEAREBIELNLTES?, BAEER-H» DT
AT LS ] B D BN E 505, A &SRR 5 RED B 2 A3 b, &R
HOEMT2HOBEARGLEMT 20, ifEy 7 2 BL L TOERDRIGEDLRER T
PITIINCHI T2 L O L RO D bh b, AMEHEOISEEREY L ENHREI -5 5
HDEDER L AT O, D\ ZEEFFITRER> L 1iE Sh 5,
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B BEFFF (19362) PHIL N Lrce HEFIITE 2BHLEEY 2 L HET 2 BELIS
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Table 74. Frequency in size of the glass-sel in each period of the upstream migration.

Body (i:]rlng;h\penods Jan. 22 Feb. 5 Mar. 18~Apr. 1 | Apr. 2~May 2
52 ~ 53 — 6 3 —
53 ~ 54 2 3 9 6
54 ~ 55 3 12 16 10
55 ~ 56 9 15 14 20
56 ~ 57 18 14 11 18
57 ~ 53 17 19 13 15
58 ~ 59 10 6 14 22
59 ~ 60 18 8 7 4
60 ~ 61 14 7 4 4
61 ~ 62 6 4 3 0
62 ~ 63 3 0 3 0
63 ~ &4 — 1 2 0
64 ~ 65 — — 1 1
Mean value (mm) 58.760--0.142 58.090-4-0.116 56.9804-0.182 56.730-4-0.166
"Rangs (mm) 53.2~-62.8 52.4~63.5 52.0~64.4 53.1~64.7
Body weight (gr) 0.135 0.178 0.206 0.175
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Table 75. Comparison of the distribution in body length according to the
degree of the development of pigments on the body.

Body length \ Groups Individuals having fully developed | Individuals having the
(mm) - body pigments (so-called Dakko) | undsveloped body pigments
51 ~ 52 1 —
52 ~ 53 5 2
53 ~ 54 9 6
54 ~ 55 30 11
55 ~ 56 30 24
56 ~ 57 42 34
57 ~ 58 _ 8l 49
58 ~ 59 32 34
59 ~ 60 27 34
60 ~ 61 13 22
61 ~ 62 4 9
62 ~ 63 1 6
63 ~ 64 — 1
64 ~ 65 — 1
Mean value (mm) 57.0684-0.056 57 .921-1L0.061
Range (mm) 5.10~6.25 5.30~5.45

HHEEORZL TOS MR, v v 3 BT 2HOEEDTH(ER 57.068:0.056mm T,
EOIELUROROTEEE 57.92140.06lmm %R L, RIS EECILL TN SOERD
b b Do EEDRBIIFBEIES LD TH B0 bRTEY BE & VI EDORE B L 7
BTH SHERATHRREC 78 Y 255 HOLOWCRBAT2EEDZORETHDI TD 2
MO T RMOFEELHE T 5 &, ¥ LB BHERITES T 20 (60 TEREED S
O TCHEZEDRIEED LORETHTHE, REBHTRTTH %, B BAEBD ¥ 7 AXZE
BEEBOKRD LD TH % ERE LN 50 WMIIZEKS ¥ 7 ABOKRRHED T D HEILGH
32, (A (1938) DFWAD-ARS &AW H =R TIRI2B258 Tl 58.61240.292mm, 3 A13
B Tlk 56.745-+0.222mm, 2 B 8 § Tl% 76.60940.266mm, 2 H23H Tl&k 57.42540.292m
mThHEELZ2DOEAIE—ET D, ZREHO A vIEEED 6150 ZIREH KD
LDEEL LN D

b ) HiHHIZEE
AHEHTHRE L ey 7 A EBDREMK L7 5 LE70RDBY TH %o

Table 76. Local differences in the size of the body length of glass-eels.

Locality _ Hiro- Kana-
(Prefec- |Miyazaki| Kochi |Fukuoka ror Hiyogo Mie Aichi |Shizuoka[~®M%" Ibaragi
ture) shima gawa
Body length | Jan. 30 | Mar. 16| Mar. 2 Mar. 131'7 Mar. 29 | Mar. 3 | Mar. 13 | Mar. 20 | Mar. 24 | Mar. 11
(mm)
50 ~ 51 — — — — [ — — 2 — — —
51 ~ 52 — — — — | 2 — — — — —




AATREOT AR, SRR

BB+ 5 B

52 ~ 53 — — 4 6 i 1 — 3 1 1
53 ~ 54 — 7 2 3 4 3 5 9 7 3
54 ~ 55 2 11 i5 14 12 7 12 16 11 5
55 ~ 55 0 10 21 16 24 11 16 14 14 9
56 ~ 57 6 10 17 25 19 19 16 11 7 9
57 ~ 58 10 6 17 15 17 18 17 3 12 24
53 ~ 59 14 8 13 6 15 11 13 - 14 14 20
59 ~ 60 13 7 3 11 5 13 12 7 10 7
60 ~ 61 13 : 1 2 1 9 3 4 2 12
61 ~ 62 15 — 4 1 1 3 3 3 1 4
62 ~ 63 10 — 2 1 — 5 1 3 1 4
63 ~ 64 5 — — — — — — 2 — 1
64 ~ 65 3 — — — — — — 1 — 1
65 ~ 66 2 — — — — — — —_ — —
66 ~ 67 0 — — — — — —_ — —_— —

67 ~ 63 1 — — — — — — — — —
68 ~ 69 1 — — —_ — — — — —_ —
Msan valus  [60.25 [56.30- [56.65 56.52+ B56.41+ [57.72+ [56.951 [56.98:+ (56.78k [58.10+

(mm) 0.05 0.14 0.10  0.10f ©0.08] 0.10 0.11f ©0.18  0.100  0.10
Rangs (mm) [54+277 [B3:5~ [82.2~ 152.5~ 152.0~ 53.0~ [51.0~ [52.0~ [53.0~ [52.5~
9e ' 63.2  61.0, 63.0] 62.8] 62.00 62.5 62.5|  64.4  63.0] 64.6
Average body| 14 0.12 0.12 | 0.10 | 0.11 0.13 0.13 0.21 0.13 1 0.14
weight (gr)
WE EM  ERE--KEIe X of—2 R — SRR A
%}:F LE'—~’%ZK IEFE R, S 5 B B— K BT By
R E—BR e =& B = NS R
T — AR B T I A O R —EREGEEE F A
)] | E— e FEETAR R TR 1 TN AT AR SRR T
Rl B—dEs RN CEUNEE D)

Figure 11. Local diffarences in the

size of the glass-szls.
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Table 77. Results of XZ tast.

Body length Ml)azakx Kochi [Fukuoka erosmmalHyoqo Mie | Aichi |ShizuokalKanagawa|lbaragi Total

(mm) Pref. Dref. |Pref. Pref. |Pref. | Pref.| Pref. |Pref. Praf. Pref.

50 ~ 53 - = 4| 6| 3 1 2 3 1 i 21

53 ~ 56 2 23 33 33 40 21 33 39 32 17 283

56 ~~ 59 30 24 47 46 51 43 45 33 33 53 416

59 ~ 62 46 8 8 14 7 2 18 14 13 23 176

62 ~v 65 18 Q 2 1 0 5 1 6 1 5 40

65 ~ 68 4 ¢} 0 0 o] 0 0 0 0 0 4
Tota[ﬁ 100 60 99 ‘ 100 101 100 100 100 80 100 940

2 X2 = 263.74 BHE r = 5x9 = 45 . P < 0.01

B3 IR D bivdo

{BAR L MEEERH S R B OO W E LB L) 2HE T 5 2 LD D Do MEmAaEDy
/N EN RS S D I Is 2RO RIA T 5%, 2O HSA & D 4 —F RN
MU TERZ LD EDEEL BT 204N ii ., B (1940) [FiBouimEsS BEiD &%&n
BRI S e & UedS, WAL DV THRIBH- L BET 2L DL LB NS, 2D
K 205 O E— PSR B EEEOME— TR AR ERL D E OISO HE
BT ER EE D B LD EER s, BEIBMIR ShiclEE T, WREEOCHEY
55 OB R IAEHEOES 2 IR LRI LD 2 BBD—D LIS E TH %o —FITIREERM
VB B EHAE RN E Y M TR ERE L 7o ok b B F A 2, Isimgs
@“ZD%%W%U‘EW,‘OV'T%%%OO (85782%) Bl B RJINE SRR 28 UH—E2LAE T < T

BRI~ & BENETNE D TRE; B T 5 ER> R LN 5.

Table 78. Comparison of the body length of glass-esls collscted in different
rivers neighbouring small distancs.

Body 'eﬂgt“ 'o —oI-——52——53~«54——55—56—57—58—59——'6"‘——61—~62—63—64—-65—— Msan value
\(mm) 52 53 54 53 56 57 53 59 60l 61| 62 63 64 65 69

Location ‘ (mm)

Segara R. | —|—| 1| 1| 1| 4|15]32]37]| 40|36 |16]13] 2] 1] 1] 859.32540.09

Kawasaki R. | — | — 1 1113111121 (35]49| 23|30 ] 12 4 1 1| — | 53.394--0.068

Yoriko R. 1] — 1 6 6111123413923 2126112 6 1| — | —| 53.1514+0.072

Remarks : The samples were collected at from 20.00 h to 21.00 h in April 21,1933.

T OB IEIESEEN T A G AR O B R ERLUR D ZR B HE 5 R 5 ME IR0 B B R
24 DD E T O DM, TR 2 5 3 AR EBR D A TR F LB, 8
EDBRE—FT B EEPEITD 5,

c) i ER
e SR EEE B N A0 2 A —8 B T, 190648 LISR194048 = B0 T4 3 A a2
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Table 79. Annual variations of the average body length of the glass-eels.

Date Mar. 24,1936 Mar. 22,1937 Mar. 21,1933 Mar. 12,1939 Mar. 20,1940

Body length | 57.308-0.095 | 57.2164-0.045 [ 58.394-40.063 | 58.853-£0.101 | 58.6434-0.097

(mm)
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Figure 12. Comparison of the water tempsrature in the river which are no
affected by the coastal water and in the coastal watar.

Table 80. Comparison of the water temperature in the river which are no affected
by the coastal water and in the coastal water.

Date Mar. 24, | Mar. 22, | Mar. 21, | Mar. 12, | Mar .20
are 1936 1937 1938 1939 | 194p
Watsr temp. when the glass-eels 13.49C [ 13.8°C 14.1°C 12.4°C ‘ 12.6°C

upstrédam-migrated |

no affected by the coastal water.
Gozasaki 15.8°C 14.2°C 14.6°C 14.6°C
Kamikometo shima 14.0°C | 15.6°C 15.3°C 14.9°C

Averags water temp.oF the river which are 10.4°C 11.6°C 11.4°C 9.4°C [ 9.5°C

14.9°C
14.3°C

PAMERS = A0 KB EES RE KRS THEEST 58T 50 MBS E RO
DY TH 500, 2047 Iﬁé@i %cﬂao LT 1929, 1940 MR gis s et Tkl
OTFEFER-EHODNTES = UHREFRTHD &0, REDOEF L/KBEOEEKLD
M- HERERY D 2B Eb s, BIBEEKEDKCERERES AL BMHEN, #HE 1
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Table 81. Correlation table between the water tempsrature and the
amount of upstream glass-eels caught.

It Water temp. was not stable in the Water temp. was stable in the range
ems range of 8~10°C (Jan.21~Mar.13) of 89~10°C (Mar.14~May 2)

Water temp.

5o~ loo~ 7o~ lBo~ oo 100~ 8o~ [100|120 |1a0~ 160|180~

6"‘ 7° 8° 99 109 1i°| 109 12° 18°

[N
(@)
N C
R

=
c
l
[¢]

Amount (momms)

4
1 —
50
100
150
200
250
300
350
400
450
500 ~~ 550
550 ~ 600
600 ~ 650
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BPBIKIE & & & OFEBIFRBEOKIEDS 8~10°C L & UTREL 78 R > Tk
r=0.87240.024 T, %EL - ARG TR r=0.01840.079 ¥33¥, BEIbLIHOEET
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Table 82. Relation betwesn the changs of water temperature and the amount of
upstream glass-ezls caught.

When the water temp. were higher | When the water temp. were lower
ltems h . .
—_— than the previous day | than the previous day.

When the amount of|{When the amount of|When the amount of[When the amount of
Occurrence . \ X

glass-eels increased |glass-e=ls decreasediiglass-sals increased |glass-eels decreased
Frequency 26 23 13 22
Percentage 30.9 27.3 15.4 26.2

ARETH b2 IS KIED FE IS IS 888D s b % . BIEKRD A5
LETINC TR 2O KSEEE TIRo»KIE» BT 254 38%F T, KBEOBT I 5H W
METFELUCEYEF HFT L0500k 5% KIBOERE M EDRE & i § 51
KER SIS0, BEAMATEC AT 2 ¥ 7 AMEOFEEREKE L7 8°~10°C Hirm H
BrTarsrtEiL D,

e 67 e



wFF (] =K R FE 2 (D

COMEFEICEERL TR ¥ I 268 OFEIRAKEC B Tk #R3F (1935a) 11x10°~
14°C T 14°C Pt LA+ & L, f93E, (LA (1937) 1% 9°C DlhiiEd 23H
LB Uen®, FFHOBEMN- &S L/kiH 8°C DIFoeTHIlT 3 24857 A6 %,
ENETRLZDOLHESETH %o ‘

Table 83. Range of optimum water temperature to the activity of glass-eels in river.

Date ' Time of Amount Water Air temp. Difference of
upstream temp. water temp.
2 : GG~ 9CC indivi ~u5.7° .3°
Jan.22, 1933 6 9 1 11? fnj.w.xjua}s 8~5.7%% 3.59°. Cloud degree 4 1.3%
Feb. 3, » 600~ 960 o foindividuals) g 8 7.0% |no wind. 0.8%
150 momme
Feb. 4, » 546~01016  |5,109 individuals| 9.5~7.9° 5~4.6. 7 7 v 1.4%¢
Feb. 6, » 640~-110C 42 individuals| 8.4~7.8°% 0.6%
Feb.14, » 660~ 96C 11,278 individuals] 8.0~7.8°c | 0.2%

Remarks : Investigated at Katsumata River.

BiBkIE 8°C LR R T+ 2300 %, 2 A 3 HOPNZ &S &, =0 B
OIS T 7.8~7.0°C THOa= 42 L b L THEDWMABELTL T %o AFEH
T B RMEKIRE 6.7°C TH B0 EO TEHER ARG 2WEL D L EE T 52 2 &2°
SRR S B o

WA (1928) BFkiBE TN+ 28 RER- X2 T, 3Rz 1°C OEI& THR L KD
BT T 288 B , TR THNE 0.8°C OEAKBTLHAS S, RUEE (25
S CIKEOBET T 2854, HEZ 5.6°C THEIEDRBELLA LXMW LIZ L. AL
BEOFARM MRS L KRR 3~ T 0.2°~1.6°CODBETTH 2 ED 6 ¥ 7 2IBDEEN
BEGEL TH MR- BTy 4D ELEA by, EHENFER TR AMTED LR
DK IRE 8°~16°C THEA/KED BRI &> TATU LM EIZ S ML 750 750 Tl &
D HEFDERIGKIEZIRA LD B 2 Ep k5,

D Y% LimE E Bk

PIMEDZEE) &y EOBRETHEAO R S92 KES, /INEID 7z 42355 B D 28
ZODHBAT OV THE Lo
4) P& E & OBIR

v 7 AEOWAEEHER S THRR RO TEL CEL Y, MEPRRCXLE CTEiRRE 4
EDTTEIETD 5o HIEE VKT T 2030 TRIEY 20 ZHIEBEREKD
KBTI E D& <, PIAEA)Iks 4°C TRk 10°0~14°C 213840 H 5D T
DABHRBFAEG-IEREIND, (E0 Ty 7 ABOIME EFE B o TR RS TR L,
T EO THEHE,EBRT 2. ML THERCITEORS A SHe,  FEEE, WA (
1928) \mENEEA W TREERR RS L1305 WINZ e TE> L 2HGE R Chuise,
NI EIR & TRMABAR Y Bz T2 TH 5o ML THE LM & BB~ 545
CRERERS D D £ I THEBZRY 2 TEHROBELMTE LOBRLIRDK. (H84
=)

EIBIMED 2 { IS0 B TR U - TR s LS 2B EA LR A E—B 3 5o XM
M 5DFMERE BRETD 2BZE—F 35, WOBEZIFEER &2 PEE R 724
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Table 84.

HAEER DO AR

ESENIAGN

I B T 5 BEGE

the glass-eels did not upstream migrate.

Relation between the time of low water and the period during which

apni;:’ddkj;]tvv::;ihs::seeflzox :lbaotsé Jan. Feb. Feb.20~Mar. Mar. Apr. Apr. May

and about at 23.00 h. 23~29 6~12 Mar.1 8~w15| 23-~.29 7~13| 22~29 7~14

Period in which no glass-eel |Jan.23~Feb. EeE.IS, Mar. Mar. ﬁp:7 . May

migrated upstream. Feb.2l  8~127%55 ol 8~15 24~257F o 7~14

K& Y b —fEMEL ZEE T 2ERDO—DLEL bR D,

Table 85. Relation between the time of high water and the periods showed the
maximum amount of the upstream-migrating glass-eels.

Period in which the high water arised Jan. Feb. |\, Mar. | Apr.

bstween the sunsst or about and about [‘71812230»\' f:_b"7128~ ’112:22“ /;\3p:2330~ 2425—{17

at 23.00 h. - Feb.7 “’| Mar.8 Apr.6 May6
Feb. Mar. |Apr.

Period observed the upstream migration. Jan.ZIFeSb;J7tI:§E:I7Z7~ T2:2326~ 13~ Ma4>_’~6May15
Mar.7 Apr.6] May2

- . - . Apr.9.
Date observed the maximum upstream ;. 51le ot 5 Eob. 16/7°2 24Mar. 18]Mar.31{14. 19. May4 |Mayl5
migration. Mar.2 o6

R EDOR & L 3Rzl L ooz & o 8%
HOWBI-HETAIRTH D L2555,

Table 86.

of high water.

(55862%)

Relation betwesn the time of upstream migration of glass-eels and time

B3 d, &SR TRE I ERD B

Dats Obser\{ed _t.he maxinkwrn an.[Feb.F Feb Mar.Mar.|Apr.|Apr.|Apr.Apr.|Apr.May )May May Total of
upstream migration (pea 20 16 5| 18] 31 9l 14| 19| 26 30 4 ig| occur-
of upstream migration) B rence
Period of the high water Feb. Mar.Mar.| [Apr. Apr M2
arising before sunset Tl | T IRl - 16~ — | — 30 A= — 6
g be i 16 18|Apr. 19
P. of the high water arising] __ | __ | _ | | __ 2 May 1
within 2 hours after sunset 15
P. of the high watsrarising| __ | __ | __ | _ ! _ | | | _JApr| | | _[May] _ 5
within 3 hours after sunset 19 4
P. of the high water arising[Jan.| __ |Feb.| __ N U R I R O R R e 2
within 4 hours after sunset| 20 5
. ol Reb | lApr. Apr. .

Non-relative 24 o — | — 1% — | — — 3

= X@h@ﬁwﬁ®ﬁbL®oo

Table 87. Rslation betwsen the time of high water and the maximum amount of
upstream migration of glass-eels.

Occurrence showed the Occurrence of the high water

maximum upstream Sunset or |Within 2 hours [Within 2~3 hours [Within3~4hours N lati

migration |about after sunset after sunset after sunset bkt
14 6 ’ 1 2 2 3
Percentage 42.8 7.3 14.2 14.2 21.4
BB 1R DR I & & 7§ RO PITIIRE DS B RT3 - — B3 2 [E%% 6 | T 42.8% %

L, BEBABBMLUADLDPSET 35.7% ¥il, &< EEED
PEO THENRE»° B AT A BRI E 0 e A b s

21.4%5 Td» 5

[¢]

LA

BRI ® 5

>OMEZ S ET
EZ=E

birso ZOFEEEREE, A (1938) ORALMDEREREL—FK T2, ML TEBEFD 3 E
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woF gk EokEDH 2@
B ~STEE KO, BB/ NI L —E 5 5y Ziﬁiﬂrﬁ%b‘aovc Bl CRERIETERE S
o
w)  EE & E & DR
WAEDEHORAMBLTTIE & 2OROEE L DR ERD, (588%K)

Table 83. Relation between the date of the maximum amount of upstream
glass-eels caught and the height of tide.

Date showed the maximum |[Jan.[Feb.[Feb.Feb.Mar.Mar.Mar.|Apr.|Apr.[Apr.|Apr.|Apr. [May |May May
upstream migration 200 5 16/ 24/ 2 18| 31 9| 14 19| 26| 30 | 4/ 15
Height of tide (m) 1.450 1.4] 1.7 1.1 1.6] 1.6 1.6 1.2 1.6/ 1.4} 1.3| 1.6/ 1.6 1.4; 1.6

Est 14m DR TMmEDORKAMEET RTEHE " I5SEAp 12[E 4 S, 802 DHERETTO
5L 1 AmBITFOSH AR Er 2 3 E T 202 (CMEF 0. LTI O 3 EH RTEmEiR: &
AEEOBRI- O TEERLI L TEbhx2 B248, 4H9H, 4 B260 &—F ¥ 5, {ED
TR BT B L, TS T & 5 124300 b i LIS SR &R iliEss g
o BIB/NER BT A RRZIR G TS o

M EOEMOYE 7 4ED 555, HOBADEELOBERE R T LHEORDBI TH %0

Table 89. Relation between the height of tide and the amount of upstream
glass-eel caught.

Height of tide (m) {I.1~l.2!1.2~1.3}1.3~!.4\1.4~1.S'1.5~1.6=1.6~1.7
No upstream migration nevertheless of the 5 1 1 2 0 0
presence in previous days. :
I(;lo upstream migration as well as previous 6 3 10 4 2 0
ays.
11 4 11 6 2 0
Total 25

BB BB EDS A RS 1.4m DITO/NHDHEDEH Y, SAEA 26 B T76.4% %
FU, Wi 1.4m DIFO/NSDE S &0 EE L 5 ERSD 5

) A4 LimE L OBk
F] R ﬁ: 5 7%7&5}], AN ZE S Z%H%&/%T*& @Eﬂfﬁkﬁi% Iiﬂfiﬁfﬁ‘bkb‘ﬂ@#’ﬂgb 1 5

b)) WIAEDRRIZE

v 7 A BOWAE L IOSHECHEL, MmO s 2R 618 T 3 2 BN L, W
EORNZLL A LM Ulzo CODLH‘E%%’%’F\-’ﬁiﬁ@OEEO)ﬁDT@oo (ZB14RD
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Figure 14. Relation between the amount of upstream migrated glass-eels
and the time of upstream migration.
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Figure 15. Hourly change of the amount of upstream glass-eels.
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Table 91. Relation between the time after sunset and the number of individuals of
upstream glass-eels.

Date %‘”tes :Lfrf‘j;tl >30[ 60 } 90 i 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330
Feb. 3 | s8] 199] 38| 250| 296| 157 | 32| —| —| -—
Feb. 4 1| 21| 243 | 1648 | 1324 | 1442 | 707 | 142| 93| 36| —
Feb. 5 —| 2 1 4| 1920 | 1212 | 1230 | 475 | 29| 175 | 12
Feb. 6 — = 3| 4| —| 16 1 3| 7] 2| =
Fob.13 —| 244 | a37| 202| 24| —| —| —| —| —| —
Fob. 14 — | 30| as5| 239 | 188| @| 2| —| —| —| —
Feb.15 | 804 | 2673 | 5375 | 4850 | 2389 | 1323 | 498 | 102 | — | —
Feb.16 106 | 1237 | 1306 | 715 | 570 | 788 | 291 | —| —| —| —
Mar. 1 150 | 857 | 1085 | 423 139 | 2| —| —| —| —| =
Mar. 2 72 | 2544 | 3865 | 1042 | 607 | 189 | 25 | =] =
Mar. 3 11| 885 | 6448 | 3180 | 2083 | 1368 | 222 | 30| —| —| —
Mar. 4 119 | 1980 | 2860 | 3128 | 1225 | 374 | 40| —| —| —| —
Mar. 5 11| 342|906 | B3a| aca| 170| —| —| —| —| —
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Figure 16. Relation between the time after sunset and the number
of individuals of upstream glass-eels caught.
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Rl B BB BT 1 REMTEE TS U, 7B 7BLE» b IREE R A EY Ty
FEOEBER D & I0RM0S LB OB 738 b, HREAEY RIREZL ROBERERLT
WD o MeDREFIIK &I & OHIEAYAE D 3L BHED H OME K B 2 6 TR,

4. B B ¥ U K £ £

ARG B ¥ 7 ABOWFTIEIIEERDTERR U TR L VL TH 2 LT 5EE (
1926b) OFMEEA LI, B CHMIEEAZ OEIRENE OV & D Z58) 13 58 4 O PR TER L 2%
BEBIRD D5 Z L kDo (EO UM BT 2R L B3 2 R BEERY LB
DWELD Do ARUE G EIEKI &L TREREL B F 22812, WIMERD- & 2 9im & o
RIZHES D 65 5%, WAAINE ORI Rk F 0 2EL 700 O THITRHAR /i 4 10
B 65 A TaE TFFE O E SI-RIT2HLBEL .

S0 MR IR EINCE 2 - & P TEREEDEINS: 20 T—%1L Tak
o PAFTHARE & STHEL Y B R & U TEEIPS & TOMERIEEEDET & BP0 ERE & v 455%
ALNDTHH o IS A OIERIENEY A TH D7 b EEINIY EI B i MR AR
LRICES L0 & Bbh s o BRINEIZOMMFIN MBAHEZES O T, Thi ENE: T
DIEER-IEHL T2 ERRER;STBAREB L VELUCEEL TO5 2 LIRS EIIETY
EFEHC DA CHRUTRTEKED 22 & T, BAREEB- DO TAZZIMTERD L DX
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VB E S LD EEL T D LB,

¥ 7 AEDKRE SEIITREISN AR UM HEIHO & OB K TRIN-E S 12480/ 2755
BRIy 52°, IO LEBAEROMTES AR Ly 7 A BREEY ST LIS0EE
FDEDT, HEDTHERVMBAL DOV DBLDTHLZEEF/LTOD0 2O EEY 7 2EED
WERBORRE - X O THRERDFREY 2L RFEOBOKRS ST AELFHEL T 5
LEDLTES D,

Ky 7 AMEDRE VCEHFHERROENZEY D bhvd, BIh, HiFM2EE-52T
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CERZD Y, $RA—FEIC RO TERMESEENFO LD L D40\ BENCIT 35, SEE
TOEEER-FAET S S OOMET HIITHRESS 1= BEld b OFESR LA L THREHNLK
DL W BRI D B o
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ORI ER T2 LD L% bbb, A v 7 ABOWIMILRIEENY DR & e
FEE S s PR A S B AKE DR T 5 KA OB RO A T/KRD REZE ¥
BESNBESELEL (. 2N B EE Y T ABOLEIKEH KEDSBISEE R BTN
UTHUER TS b, i, BeER O EEMEEE 0 A e > b B E S D o KR &
B LOBBEIRL 2T, ¥ T ABOEERAKEL M- REL 2R e TREEHO
ER R THES & 70 % b b TSRy B o RE T S ERIPENTD 50 A2k
SEHER PR T A EE T o0 TLRREE LT, WMEEOSas IS5 . HikkisirRyl
1 F TN TS B SR O i S TR & OAEE £ R ERD b, REIRRCITE S S0
HED LEEI T E Y XM T EER—ERTH D &EA bvdo

P EDRERIZ LI B B60~1205 0" BB E LR L, WITH T RZIE Bi# 150~330%
THOT, BEMZEZFENREOMEES, BRBOZERORERCHEE TS,

5. I 2

1. 35 2 BOMWTEYEEIZI0B A TR 5 H TATH 2T, Wik s ¥ L8
3 2 IBEEREROEB O TSI RN 2EH RS,

2. PRI BERCLERIA T, IEEOKBOZEILIECEEDL S 5 o

2. WIAEESAEENC-E 501k, EPHOEM- KL D& EbItd.

4~Wm%%ﬁ%WE@KRLT%L<$ﬁﬁﬁ?éﬁ@§%%ﬁﬁﬁﬁﬁﬁ%ﬁ&@»o
LHEBTHA 0

5. 35 ABDK S S EITEENC 4D THEL, WX EH0 L0BXETHOT, BE
BB v 7 ABIRZERER D L DY IITHCIEEREL TES o

6. v 7 AEOTHIREEDORFBED LOREFEEY S LDE VLRI TD Do

|
l



AAPERR O, EBEIF O 285012 B9 5 5 BRgE

7. ¥ 7 ABOKS SEHBHHZELSTD b, FRoglE, =28, #RE, =5, X
WIRED L OEMDH T D LD & D & KIDMERD B 5o Wit EBOTEDKRILD L0 LHE
BEATDEROD D 2 FEZEINGOHRAERN L RET 5. M0 \ 2EMRIEERER-5 %
EFOMINMZRCTHEBD b b,

8. ¥ 7 ABOKRF SRENEEY D LD, ML THEEKEDENZEL & B BiERy
HOT, ¥ 7 AEOWIMREAOHEE - IHEKIBOEEL H#I D,

9. HEX v 7 A BOREMBEEO IR Y BIE T

10. ¥ 7 A HBOWIAE FI /KR 8~10°C DL = 2258 U Te O REiB IR R o i BT 7 IRss T
HTdH %D, 8~10°C v REL B0 TE, KEBFMTEZ X5 2ER XKL
PARTANS

11. PFEsEC D 2K 8°C LTI iV T BB K 2 /KIBOBE T &2 LI » 21D
biv, KR 6.7°C YEERMEKIE TS Do :

12. v 7 2ABOWMEIXT I TER O TREELRL, THECHE O TERT 5. HK
OB - LS U A RS ETR SO ZO A EMAE TERMmRE Y B35,

13. (IR B OB EI 25T EORS L =3 ERY D ) TEIED B 25
FETDHERMAEI EEIGXBELTD S,

14. @i LM E &R ERERY® D, KRBT EOR S &5 3 #E)180%, /NEE:
I EBRDG &0 8% TH Do

15. WA B O RHIIZ bIE B 421 60~1200TREE R L, W T B2k B%% 150~330
SHTHbo

B BOLTEICEET 2 PR

Chapter VI. Studies on the Genital Gland.

. EEOXBERUHREED

SEODEFEIRD FE BN, b, WEHE R 2 HTRAISAE, LTEIRO RSB, UM
BT oBIsiid 8D AERRE T2 Mt EETH %, X, BOFFEEESE - BAESD L b
CERETH D, FATBAEBC-E T 2EBPGHEET 2 RO b ERARER L EZA bhvdo BiE
DX E BT B, WRUNER Anguilla anguillamIPEirk MONDINI(1777) = fk> THE
S TEkE, MULLER (1780), RATHKE (1824), MAZzA (1907), SELIGO (1911),
WALTER (1910a,b) ZE 24RO THIZE ST, 5Bk RATHKE (1824) =& D THA Sh
SYRSKI (1874) »° IR REERL T3 GRASSI & CALANDRUCCIO (1919), SCEMIDT
(19252), WALTER (19102,b) ZH4&D TSI S N oo %= O £ HANSEN (1939),
LANAGREBE (1941) [ZmZlE¥ D FIERE A v & o 3 EH U ATEBRO BB RRE Th O
#° BOUCHER AU* FONTAINE (1924), TUZET KU FONTAINE (1937) EHHERE &7
SCHREIBER (1935 (192D 7w s+ % BRUUN, HEMMINGSEN % (FLER CHRISTENSEN
(1949) &7 41 %Y 7 2 RAFEST D Z LT E O TEBOATER Y BET 2 - S1- B3 Lol
AEMR B L TRIBR TR (1882), I (19162), FEE (1921), #E (1923), #
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Table 92. 23 locations and dates collected in Japan and Korea.

Locations collected . Dates collected Remarks
Eﬁ@ﬁaﬁﬁﬁ" BRI TR Late in Oct, 1932
Zﬂ«/‘\ﬁ%ﬁ/\ﬁﬁﬁ%ﬁ?@ﬂﬂ‘m Dec. 1~2, 1932

Eu& b e AR R (ﬁﬁf@f’“ﬁ) Nov. 6, 1932 B % =
K BAATERE 7 CRa 5D Oct. 31, 1932
fEE’F\’EﬁﬂEKFH Feb. 17, 1933
B EISANATEN THE (— /z’m}l]ﬁu) Nov. 21, 1932

mmaﬁﬁﬁﬁﬁr—ﬁ@@mt} RGNS Oct. 24~31, 1932 8 B o=

W ) Oct. 24,25, 1932 s
Fﬁm%ﬁfhﬁﬁﬁﬁﬂﬁ (Lﬂli[’“) Oct. 30, 1932
IR B IREAER CREJID Oct. 9, 1932
=iz %?THET‘E J‘M’:TTL FH Late in Oct., 1932
fnanLULrE"fi? ENEA ol Lat in Oct., 1932
=FEE=EF JI{U‘T (WE5RED) Oct. 26, 1932
wE Lr7“ l-ﬁl’if“liﬁﬁ (AL PR Nov. 10, 1932
"@?DH—T@%T—WLEHT CET & 7D Late in Oct., 1932
FEEIE BN « BN (%éﬁ?ﬁ@) Middle in Nov., 1932
4 . 5’?394‘1‘ BRIREE) Middle in Nov. 1932
SR ED IR K?*ET%E'%/E Late in Oct., 1932
PR T8 BN T N7 B 1] Late in Oct., 1932
%ﬁﬁ%ﬁ%ﬁhﬁ/ﬁﬁggﬁ Middle in Noy., 1932
ANEEME Nov. 16, 1932
SR Nov. 10, 1932
Nov. 21, 1932
= BTG AT Oct. 15, 1932
TESFIR =5 e Middle in Dec., 1932
R BT ftHEi"%fEHB?T (¢-)) Jan. 22, 1936
EEIRArZZERL ORIGTHD Unknown

I EEEAR CRBEJTD Oct. 5, 1932

RO (1924), F (1926c,e,f), ik, #If (1929) O > v, FHELRHO THEL
JII (1916a) OZEEH D DM LB FE75E O TRAIVZERIZ IS,

FHAERER I O T B EED b ThE SO O T LD &R H A
%:77[1%.%0

2. @ B # H

BESBPRHETRARGE & U TAH A28 v fl (BB2EBM) THRESh AT VEBAUHRRTH
BICHREE Lo & OOV EEE W, PRAEMAOFRIITRELZKTID DT, BHELLT
K EL TR ELY, RHMRIZREmI O MBINE T EEERE TRELZLDTD
Do IIEEMEEEERIF T T 5 LK DBY TH %o

Table 93. Specimens exermined.

Kind | Number Locations collected Date collected Body length
204 | 23 locations in Japan and Korea. |Late in Oct., 1932~Feb. 17, 1933.| 25.2~68.0cm
I;l:ltural 3210 | River in Haibaragun Shizuoka Pref.[Middle in Sept.~Early in Nov. 1935| 30.0~60.0cm
62 | Biwa L. Chuzenji L. Tone R. Middle in Oct. 1935 Above 60cm
1 | Chikuma River in Nagano Pref. August, 1935 129.7cm
Cultured 3662 | Yoshida eel culture pond Nov. 6, 1935 30~55cm
| 7106 | Kawajiri eel culture pond May 5~Nov. 10, 1935 30~60cm
ee 100 | Odahara eel culture pond Oct. 20, 1935 Average 45cm
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HAEEIE O EE, 498N 28s Iz BT 3 IR
3. RRGENENTEEOR/MEE

IR R R RETIIC O TSR —REL L L, AR —ROBEY 25 58 RE
7L, BEV SO TATEROBEEGY IR R F £ 55 0%, T O & TR SR
AR G T NSRRI EEEN T2 2 LRE#RTH 5. MU THIRMMZEN LSS E78F D
- DO TIRREBEIZPIEE Syrskische organ & U TORFR L7182 E 4 & U TRARO/NEIDEEE S
BBy EF 5 ESAREOMEN O TER LI L Oy G EE UL BETHOmA
TEES 5, JPEKrausen organ OAMEIEE L ) X THEE L2k > WERE 2L, KA
BEEEAEr 21, HRIIGEEIERS

fekEgEE OB KD &, WRACIEELBITLA s HRER Anguilla anguilla Ti
HERTWIG (1906) |k 23~24cm, MAZZA (1907) & 26cm, GIACOMINI (1908) [%23cm,
WALTER (1910a) & 20~26cm & U, HAFEE Anguilla jeponica TEILJI (1916a) Ik
23cm D ETH % & Lo

HEMBOEREE 21.2~129.7cm TEH¥ 14,379 B0 TOFEOFREMREFEMAED
BYTH Do

Table 94. Body length of the eels discriminable of sex by means of naked eye
and its number.

ltems Individuals determined sex Individuals could not be determined sex
Number of specimens 11,097 I 3,282
Body length 25.2~129.7 cm 23.0~41.6 cm
Percentage 77.2 % 22.8 9%

RUFTSRIBD 5 BT b8 & U TI0OADKEKRE Shict D20 TOREBRZRAERRE 5%
DHEYTD Do

Table 95. Body length of the eels discriminable of sex by means of naked eye and
its number from specimens collected since October.

ltems Individuals determined sex - individuals coud not be determined sex
Number of specimens 294 106
Boby length 25.2~68.0cm 23.0~41.6 cm
Percentage ) 73.5 % 26.5 9%

Dbz o T 627 & 52, Ml 3B iR MREIK 25.2cm Td 5 7 EFERD FER

(%]

—

<

2 20t

>
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w10 I
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@ I
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Figure 17. Composition of body length of the eels
discriminable of sex by nacked eye.
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EEIE R AT, REL Do T &5 2 D RS TEA £S5 AOHEASM, KED
SBE O THET B 2D EEAL bLB, (0T, KE 41.6cm 1B L T4 AR THIIE
I LY LT D MEHEDREMED 6 A TR REREA - — DD ELEI WD b DD
TR RER /MR 25.2cm BLED O U, BB EEE S B BEY BRI THEE MEL
WO FARERDFEEY LT 2 MO ERERD D 51D & Ebits,

4. ® £ # R

EMOBEMRTET S 2 EREETH Y, REICE T 2HERFFP LT THRET
52 ERBETS 505, W EAHSEONERERD> b MEDRERR L B oRBERELED TH
A5 o BEDTBR-B L TR 72 &, BMARELETHLODE 5 TR 2OEMFZEEAC
BEEETH D, BIBERMNEEE Anguilla anguilla \=jkoT WALTER (1910a) 1% 1,0002
FAEL, H&E Slem LI EOREA2 B EIEEY 510 TFREEE 40~45¢cm, £ <k 40cm
DITT 50cm DLEZEEL LY E L. SCHMIDT (19252) ks & iAo hElE 45cmbl |
HFET, RIEOLDFIBAEMATH S &L, X EHRENBAUM (1928a) opillEinsk i 4538
T LEEDE Y TH Bo

Table 96. Composition of the body length of Amnguilla anguilla by sexes (cm).

B.L |26~2823 ~30’30~32I32~34{34-~36 36 ~38]38~40]40~4 zgapz ~44i'44~45 46 ~48;48~50 5052
Female | 205 | 280 | 247 | 172 16| 90| 63| 39| 28| 35| 37| 31| 40
Male | 348 | 397 | 201 | 60| 21| 14 6| — 1 4 1 1| =

52 ~54f54~56|‘56 ~58l59~60!60~62

62~-64,64~66/66 ~63;68~7O 70~72, 72~74) 7476

13 4 4 — —_ —

!O\
(@)

54

48

45

23

2

D LERE S0cm DLEDFEEY B4R TR LE7EDB Y TH %o

Table 97. Occurrence of the body length above 50cm of Anguilla anguilla.

Sex Number of individuals I Individuals above 50cm Percentage
Female 1282 l 315 : 24.69
Male 1254 | 1 0.1%

BB, S0cm DI EDHERZFEZ LI ESTH DI EPHLLITH D BAEER Anguilla
japonica =it TiRAUI (1916a) 2iRNEERE 57.5cm DL REFEA EHEA TR AIZIZ T
N ED LD HETHD I ERT T VERED/IHIESE DD L ZEATH»OT, HEmiE
70cm LI ED L OEF TG Z &L L0 Uik FEOMRMEA, AR IEEL I L
Bre 11,097 BEDOFAXIER L 0T LEBEOBE Y TH %,

Table 98. Composition of the body length of Anguilla japonica by sex (cm).

Body 32 ~34 35 |36~ 40— 4~~‘44~ 26 —TA8—50~] 52~r54~’56~-5s~6o~ 50~ §1oo~ 20—
length 34 56 33 40 42| 44 46 48 50| 52 54 56 58 60 80 100 120 140
Female 24| 237| 153 37 32 48| 41| s3] 38| 36 22[ 2 1o 18 d g 1
Male 343 5841056124414381%014721132} 481) 376) 78 21| 3 — — — — —
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FEI8ED L RE SOcm M EDLODFHAEL BARTIT LEEROBI S TS,

Table 99. Occurrence of the body length above 50cm of Amnguilla japonica.

Sex- Number of individuals Individuals above 50cm Percentage
Female 779 121 15.69%
Male 10218 473 4.7%,

EPBLL B DO T 62078 & 912, BAEEOMETHEE S0cm DLEO & DIEEKFIEEZ D F
CHULSFULEBL L ADTRERED,, Bib 4.7 OHBERLTL, M 20 BEMIRE
57.5cm PMER G, BRIEBZHL TRETH %o

- o Tk 129.7cm OFEMIRE 321, 60cmDl ED 4 D48 T <, Al (1916a)
& 94.0cm OFAREREL TR 0%, FEETFURIIIZKRZ 70T 110cm, 92.4cm, 90.5cm,
81.2cm D EASHEAETIREL 720

R RS L Y LT B 2 LMD S OBBETHE SN T 5EET, ity
LT AEERESED JACOBY (1880), PETERSEN (1987), WALTER (1910a), T6RLITZ

(1922), AJI (1916a) V4R b #Z2 S, 3 & MEEEE LB U /el Uico (M
RDTYREMZEDESR) ML T2 5 HERHES ML Y & 528055 2 L FEEL, SOKELA
EEDIB A L EBTE LR o

TERNEEIE & AR & O BEMROFESEOMRCKRS LD, PRKELT 2EHO
R D 0 E O BRSO LSRR S S FR LB R E B 1R RER R SR B L DD TR
TdHoT, LEFENR EEED 2HEE BEbnd,

5. & 124

OB 2RSSR S D £ (T h EIGENMANN (18%6)%, PUNNETT
(1904)*, KELLICOTT (1908)*, HENN (1916)*, HILDEBRAND (1917) *, HUBBS
(1921), HUXLEY and MRSIC (1823)%, GEISER (1924)%*, AIDA (1924), SASAKI
(1929), KT (1924—26) ZOMIE (1934) Sk O TABAE-E2LEr 0T, M
Carrassius auratus L. ZEC TIEERZEERE Uy 28 £ OB Serranus
cabrilla. S. hepatus. S. scriba. Gadus aeglefinus. G.norshua, Gownlgaris, Clupea
harengs, Scyllium stellave, Raja clavata, Scovdinius evythvophthalmus, Pleco-
glosus altivelis, Sargus annularis, Pevca fluviatilis, Sargus vulgaris, Scomber
scomber, Lebistes reticulatus, Oryzias latipzs, Periophthalmus vulgaris, Cyprinus
carpio, Carassius aunratus, Xiphophorus helleri, Salmo i{videns Z& CHERERERIZ
BRI HIE TS 2 R E S, M AFEICIRIEDIEREY BRI T LD E LT Serranus
(VAN, OORAT 1929), Sparus longispinis, S. aries, S. hasta(RTF 1926a,b,c)ZE0°
DY, TUBRMTS LD E LT Xiphophorus helleri (ESSEMBERG 1923, 1926; FRIESS(193
). Periophthalmus vulgaris(EGGERT 1913) &i1¥ Halichaeres paecilopterus (RT

* AR b Goldschmidt, R (1931): Die Sexuelen Zwischeastufen. Monographien aus
dem Gesamtgebiet der Physiologie der Pflanzen und der Tiere. Bd. 23. [2{E 3 o

— 81 —



mwoF fik BEREUR 2@

1924) &EFBE SN T %, WU TEZEL Tk HERMES (1883), SIEBOLDS (1882),
FEDDERSEN (1893), SELIGO (19300), DRGSCHER (1905), TRYBOM & SCHNEIDER
(1904), BELLENI (1910), MARCUS (1919), EHRENBAUM (1928) ZOFFI=Hk hEK
MEB TR AT OE QS &2 b, BAEDAMIIO Lol TEFL, HEADSHE
YEEED b OFEER - F P LESDE B EELSI T 5HELFH L2 Uico 95T, HRILIEW
D HITRENMEES H-O T HERMES (1880) I HEAD B 4581k 0~86%, DRESCHER (1905) &
0~90%, EHRENBAUM (1928) [ZiiFv=i > T 28~54% %L 7<L 7o

BAEECE L O (1916a) [ZERNER LML T 2R L&, WO EFE 50T
LA DL EASKELL, Mk (R : 8 100) »8 7.4 ZRdHisd b, mMox
b OOREEE L FERRTH O T, 22 3HLLE L TEFIZ A S I 00 2 & ZO EIRG» 6
O BRMED 2 D &k ) LIECERTH S 5 & Lo

S AR D ATEIR FREEI L, AIRANC ISR & R U B e L v TEREERN . 2 2K
SRISTF OE B KB L T L 72, (£510038)

Table 100. Ratio of sex.

. ) Number Sex-ratio
Kind Locality 5 e . 3 100
26 places in Japan 49 53 84.5% | 29 aq
Natural Rivers in the neighbourhood of Haibara-gun 619 1751 35.49 }09‘9/0
eel Shizuoka Pref. A
Biwa L., chuzenji L., Tone R. 61 1 610.0%
Cultured Yoshida eels culture pond 17 3490 0.5%
ul ure Eels culture ponds near Yoshida 30 4986 0.6% ) 3.5%
ee Odawara eels culture pond 3 32 9.49%

BB s 100 ARl D § 5ERIXRIREE Tk 35.4~610.0%, F559.9% v v¥d. (FHE
W, BRI ZORRESEHED ¢ DZEFL (AL 200k, MR 78E R OnsHRE
60cm DL EDKRID 4 DH L0720 T, 610% % rRdOIFEEAPIYMIE RM S D HoME
IERESF—Td 50 b6 &L - Huvres )

ERIE TR MR B 0.5~9.42%, Fig 3.5% T, RO 2L @ : 85 =3:5T
DEOH UERIETE @ : 8 = 1:28 THsZ LB HET 2,

frak (1926) FHT @ : & = 100 : 12.9 THE#E» % ¢, ERTHFEUCRELRD 20
8T 5 EAERA—TH 5%, RECED THRFECZT G5 MOL& L EET S,

KERGE L B RIED I ERE Y AT FREBEL Ta, EOmMEMIEEED
HEDS D D, 2 OBRRBTES CEBE— (LU THR) *&5i 50 KU KRBT RS
VAR DT LA DMEY R b o5 AkE, HESE, RO, BRI OER HEMMEE A
THOT, H—ighho { EEBMESE, Bty 2/KED BRI BERZEC £
TG, W1 2 R b D/KEDHESED D D o MEHE A BILRERZEE A T, W R
A HERIR S0 Sl O ERTER D FR T D TATEIR O TR MM 0 B ot B D P R E
25cm DLETH 2T, ZOFRBIZEET L CRATERMKD & 1 ~3EFEL, HBIEN
BTH %o GRASSI (1919) [ZEkiMNEEE T—Repyp[EE (Transitorische Intersexualitit)
DI bHRAF L TEDOFREBET BT 5 2 LV RO TERVRER L 35 2 &
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AR OTYRE, LRI Iz B 2 Bige

DRI TD B & Uik,

DL BB L 7edE i b EEDRBEENR G 1k 2 0TI RO T—RepRE, #S 5hugam
FHHED THEDEEL Tot, MEEORELTRERLLD 2 LD EHELE DY, SBOW
FIAR DY ZOFRBIPB O TN SERD L EEMETD S 5o M 6 EHEOETRIRE A L
YT, HIE SR TNSHEEDH L LOUEA OB ER L L2 032 0 Th b,

© & E R O K B E

HER U AS7cm bt 214B 2380, AFEWORERE L 1Y LEIOIRDBEY T o

Table 101. Maturity.

S Degree of maturity
o + + + ] + + I + Total
16 39 52
Female 16.3% 30.6% 53.1% 98
21 46 49
Male 18.19 39.6% 41.29% 116
Average (%) 17.3% 33.5% 47.39 214

BERDKE S & HBE L OBRIXEIZ2ERIZRL Zo

Table 102. Relation betweszn the body length and the degree of maturity.

. Body length  (cm)
Degree of maturity Fomale J Male
+ o+ o+ 40.5 ~ 63.4 ‘ 45.5 ~ 53.0
+ -+ 37.0 ~ 54.5 33.9 ~ 49.9
+ 32.0 ~ 54.0 y 25.2 ~ 57.0

Remarks : +-++ Diameter of eggs are above 0.2mm in the stage of ooplasma and in male the
width of testis are above 3.0mm.

+-+  Diameter of eggs are above O.Imm, yolk-granules are very little, and few or
undeveloped.

+ Diameter of eggs are below O.lmm. In male, the width of testis are below
2.0mm.

BDBTF 0 SEEDY (F++) o L ol 16.2%, e 18.1% THEE LAY T
17.2% %5 TH b, POKP TR D BB THRAT2L0LEEA D, ML TRBER
WECZERBILIEC L S T2 T, EBHOERELEMLISCDT, £4 L0BRBC TETR
HT® %o

FEERFEDIE ATZMEED IR, MEROD T L 0. ZD I Lo b RS D3 F < S
THLEDEZA OGN D. WDRIERTRE L HE & OBIREAOIRED REED L3 Tl 7afB8 T
LD TH %,

a) 5y B

UPEEEEZ MONDINI (1777) (= kD THERRAINTLSE, S¥OZEE - L2 THZL Shed
BRUNEE IS DIIREID A S Sk WALTER (1910a) 1=k % & 0.08~0.3mm T 0.2mm &k
DFEERTD Do BARER G TIEMIL (1882) »iEd (Eid L, Fi'® (1921) j& 0.15~0.2
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mm, F#E (1933) & 0.2mm, #JH, 4% (1924) ik 0.31mm P4, #IFEL (1926a) I,
74y 0.331:£0.00Imm T, SiEDREK= &5 LFEHDFE L2 0.378~0.294 mmp™RA
Thbo (851023%) WL T, BRUUN M2 £ (1949) 1k A. anguilla - Thyrax T EHFL
T, WBREEOIPEY 0.12~0.18mm TH HDI=X L 0.35~0.50mm ZFBHAY LD T D,

Table 102. Size of ovarian eggs.

Diameter of egg 0.282~ 0.293 ~ 0.314~ 0.330~ 0.346~ ‘0.362«-' 0.378~
(mm) 0.298 0.314 0.330 0.346 0.362 0.378] 0.394
Frequency J 3 ‘ 21 30 24 1 11 I 9 I 2
]
Range of size ‘ Mode ‘ Mean value ’ Standard deviation Coefficient of variation
0.282~0.39%4 0.322 0.331-+0.001 ‘ 0.0214-0.001 ‘ 6.3454-0.030
Remarks : 100 samples were measured, the maximum diameter of eggs were shown.

AR 74 (1922) 108 5 B #MET, KENTHRELZLD TH2 T, JEDM
Ik 2~2.2cm, JE 3 0.2~0.17cm, SRR SEOEED b2 S\ FH LN T b 22 08
HoE 2R S BEL LD TH Ok, (BISNKER)

Figure 18. Histological review of the mature ovary.

A. A part of matured ovary. B. Tissue of A. photo. (X55)

MHEAER A v~ Y >, EDFBCHED THER L, Haematoxylen, Eosin 15 %uta
1T 0% MM RIEROBY TH D, (KK 1R

IRE RIS IRE & 76 U PR v K 0 JE € BRI A ¢ SAE SB35, Ooplasma
HIBDKE S ¥ 5 Eiprotoplasma &Deutoplasma X b b Deutoplasma & 5.7~
10.04 (k¥ S THHD Yolk - granule KB T9u TIEDK 5 &b A0 Oil-
grobule 3 ~4{@» 678%, Yolk-granule | Formalin, Alcohole Xk Bouin [&
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AARERE YRS, LREEUICZER B 5 B

5&, Haematoxylen, Eosin @R TIHEFEICWYY b [Eiprotoplasma 2 i& M
TIEMEMBDRIL Y B0 Th L R Z 72525, Zrutid Oil-grobule 2 fEEST 5 2 &
Ik, Flemming BEIEEAZ SO THFHY b b, Blh, FHEA- L 5 & Ooplasma |&HEE
CHEY bhva R/ Yolk - granule & Oil - grobule 12k o Thd b, ZORNC
Eiprotoplasma »*/p7:% %, Eiprotoplasma [3Z&E TREST S 2 L5780  Fiko i
Ek &2 RE L THEEENIZD Germinal - vesicle 2% T~ ko T Ooplasma X
Y b T 5%, ZORBACE, K/® Nucleolus »FHEL #OHE1IENEE, &
15~16{H T % o

RAFFAELE (1888) DIREL 721l =5 L GRASSI(1919) & Anguilla anguillad
PThHHEEELZLDIZED L, BIIE 2.7mm (Oil grobule ¥ /K&, 44 (457) OKE
Y EILGEEESTH b, WEA915) 1=k B & HAE Congrellus anago (T.and S.)
TIRIIEE 1.40~1.33mm, jhFk 10~25.Congrellus sp. TikIpE 1.00~0.85mm, jhEk 20
~A0(EDTFAEL T o WKL AT 55, IPROKE D M, IMEREEETD % 5% Conger
BOIIEEL 55 L EROM R L O TBINEEREEII TS %4 bhvd,

FEEAD T, FPEOKF S, BERLAREAVOHREZEDHETERIEEIARDOBY TH D,

Table 104. Relations between the width and size of ovary and its diameter of
nucleus and body length and weight.

Body length (cm) | 37.3 35.7 35.7 ' 37.4 46.0 92.4

Body weight (gr) i 456.0 70.0 62.0 74.0 145.0 1530.0

Width of ovary (cm) | 0.22 0.34 0.39 |  0.44 | 0.31 2.8

Size of ovarian eggs (mm) | 0.044 0.054 0.065 0.079 0.203 0.235

Diamster of nucleus (mm) t 0.027 0.033 0.030 0.033 0.069 0.076

Dl?'amete' of e 1.6 1.61 2.13 2.12 2.91 3.11
iameter of nucleus } ‘

BIBIREED M LFIOA & 3 LI ELBERLFD b, JIOKRF SHAELAORKRE &34
BRTEABRERD, £4%, FAPMoBERID 25 5 ThH D IIPRDHERIZEDO TR LK
L, Ooplasma OHKFEL SE IR T 2HEDILIEMT D, Ooplasma [FEFA-
»-> Tk Eiprotoplasma?'3§#EL, Deutoplasma [Z4 ) FHEL TORED, BEET B
78, Deutoplasma O¥EFE | ¢ Ooplasma OKES L D HIZE D,

PR AAETHART, AUBRIEENME L D G2 blad b, BIRELTERD, BESED <,
HEE LB (ZIPKROESR) . RESEHETRIE, fakry (1926) ZORHE (1928) Z42°
D I TFRD T B,

Al —{E KD IIBR D LM DINDFEFERE I A F 18228 DTD b s, D0 THRALE
FRRZ S, HIB S5 40 & Sh, ATEIL LYPBE & OEEER I (WA 35
LBEZIND) OFEIRD Do MDD FEL, HINZEL Tch JIRII» it 32 4 0
EEFEIND,

—EDEHKE AL, AREENE TS SRS OBl THE L 780 B ik ATERIGGE
(LR EERE ST B2 2DMNDD & 5 Th Do PlAF1925% 8 Aa, EEETT#INZHAC
THRE ShieEAKE—HRE129.7cm, K=E 5.1kg, HAZ X5 HEESMTRITE—D4
FEBREIEECEREL T b ed, —FkE 20emiz R 6h s & RO AFEROAEZ 1| L T
5o BIBE SH 83em, BHEAOWOEROBEZ KU, T 0.4cm THBIEEILL, &R
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It fik BEAK#ETHR 2@

AETEROTIARRR - E T 5. (BBI9RK2R) Haematoxylen, Eosin JefafEiAns & 5k
PIFTRIC & 2 &, #ERRI A O ME D b Th ( FEL, ATEMEEL  EREL THEER
520 ZUX BT PN B L, 3, MR AT A R AL B Sh, AREMIED BRI
BRIE TR A SO BARER L 15 L T0 %o B0 TR boko dn < AFEBROZERR - & v %

e 2 2 EH T D DD HEDMERED TLRERE B 72 2 [REDE O o b L5 S, 4

Figure 19. Histological reviews of atrophy of genital gland.

Fig. A. View in transversal section.
Fig. B. View in cross section.
GC, atrophy of germ-cell. CT, connective tissue BV, blood-vessel.
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HAPERR OFEE, Saedt U2z B+ 3 Brge

FEIRZIBRODBALFE L 7ot D LFRD 20 fRE 81~110cm DL DT DO TOEHSEFR L5
LIPEZ I A BEUHEALREE 41.5cm DL DL VFEEL T D 2 P EELER, KE
110cm DL ED & DD TAFER X A 2SR I0y® ATEIROFEREE E4A0ARSF I L
BAMEr BRI DD E S AEA GBS, TOMCEL TERERETH o ’

b)) %

FERAE SYRSKI (1874) ' fad THESEL7z. HEROFBEBEE-E 3% GRASSI KU
CALADRUCCIO (1919) AU SCHMIDT (1925a) £E0RFFTiEE- & 5 & WRINEE Tl &k
Fiisk7Z Spermatogonia OIKEE T Spermatozoa DIEFKIZE D T 75>, {AL SCHREIBER
(1925, 1927) Z 7w 7 » R L UFETORREER L. BAEBZHEL T (1916a
DR D EEMREEL, RIEFHRERAEL TR0 S (1928) dEmmoive TR R
BEZURCE Ueo TN E I3 517 BRES L RUNER & FBa - Spermatogonia OIREE
"B Do

SRDVZEEDWFI- L % LEHEOERZE L F U AL E - L, Spermatogonia DL =3
FELTonDkid7c. Al b EERER G TRFnl24E (1927) 10H275HREL 75 A
k pHeEES S5 F, KE 44.5cm, RE 146.5gr o 1A Tk 0.32cm® EHEOIEZ %D
BHDEE Nzt DEFHERL 2o FHiEA % Allen - Bouian Z24FHEsEL, Eiron-
Haematoxylen Jets U 2T RIFRDE Y TH Do (IR 2 2M) Bl BRI E TN
FEY b, ZO/MNMEREEORTEEMEE v7b, WHZR e, BIOEHELE TS
SRR L 1%, ZORBRME - FA TMEELBHBL, SAIFREFELILC &
T ¢ A USRI IREE L RBEOMBE B L T b, vt ) —EilE izl OX
BIEEEETH 5. FEHIEE Spermatocyte OMREL 0 TE AL Spermatid 1242 DD
DY, MDD T Spermatozoa DFBIIHAD & DHFED birdo FFHOBEERH
§ERT 72 L, LIRERS AR HE O, MuEd b BES T 5 L EEOYLE R T RIK
B T/ BERDA S Skt 17.9~12.8x, £33 33.1~30.24 ThH 5,

FEREOM LFEDORERE L IBELEFRYFEDO Oh, RELFEER TS 2 LEBED
BLELRAETDSD, HBMp 0.25~0.2mm ODFETIEZL ( Spermatocyte DREED 6
Spermatid =325 kBB b, EEOT 0.1~0.15mm QR TIRITFHEFORETR
T TS & ( 361 Spermatogonia ORFEZH Do

HROBEBRFERFEEST S 2L, 2RIESDTHIBEEMET 5 L0DE 5 Td %,

7. B P ¥ ECE O T

v 5 ABERESFENE THMEL, T RERSERECEE St EDVEEED
RHRE RN L BB E L L L EH SN DI12E D, ZIIHONEDOLEITE bz,
e T BE T 2 BRI MR TA {, {# MATHER(1889) » ERiNEE 815ty > T 9,000,000
THHEELELRTBE N0, FERED L > nELHIIDNEEE L THENESNEE
ELRT IS FELERA, b AAHRELHEBFEL, JPRDI0s v BUEF O/
LU, (LERBETHFECFE (Nw) £, R40/0 KL Boulan EEE TEEL, EDS
HBETHEE L, 7 v g L75L, Haematoxylin- Eosin ZEOEAL SEL, HOEARIZ
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i 2k BAKE TR 202)

Ei

RO TTERIN (8208 RS & 912 Lo EFIT 583 L A0 A, B, C o&BE RO
LI B A —FOIE Nn k- X WEHL &o
Nn = w x L.
BMEEOIHMY m, FIIROEEL Wl,hﬁﬁﬂﬁ'@@i%%ﬁ WR,2201% % N TKb3 &

Nw OON = m x (Wl +WR)

Figure 20. Diagram showing the positions measured in the

measurement of number of ovarian eggs.

SIS m x WI, HUBBEIEMIE m x WR THE L. #Etmklid 192681 221
VBB TH TR H ETREE O RC TIREL 2K E 92.42 cm, fRkE 1520 gr. TIPE 0.264
mm, germinal vesicle ™% 0.097mm T Yolk - granule %{F Oil - grobule ® & { 3§
BLELDTH B, WRE30.7gr. W1k 24.4gr. W1+ WR % 65.1gr. 72 b HIERERIE

Table 105. Number of ovarian eggs measured.
Number
No. of speci ) N N I i
©- oF speciemens : w Left ovary | Right ovary ; Total
1 11,132 0.1C6 3,612,334 3,222,714 | 6,835,048
2 12,614 0.090 4,821,071 4,298,851 | 9,119,922
3 23,287 0.227 3,528,912 3,154,539 | 6,683,451
4 27,135 0.210 4,444,713 3,967,124 | 3,411,837
5 13,195 0.085 5,333,802 4,764,181 | 10,102,983
6 17,519 0.140 4,304,418 3,841,884 | 8,145,302
7 8,741 0.095 3,165,116 2,822,565 5,987,681
8 16,622 0.151 3,786,657 3,377,676 7,164,333
9 17,526 0.183 3,293,135 2,946,386 | 6,239,521
10 19,182 0.169 3,904,496 3,430,677 7,335,173
Average 4,019,965 3,587,650 7,607,625
Table 106. Relation between the number of ovarian eggs and the body length.
Bod Body | ! Numb | .
]esgg'n weoig)l'/mt Wi Wr |WI+Wr 7 ;inh!:r ‘ Range of number
(em) (ar) (gr) | (gr) (gr) |Left ovaryi ‘oxlliry ‘ Total of ovarian eggs.
35.7 70.0 10.6 8.2 18.8 | 4,518,093 4—,309,022£ 8,827,115 5,007,264~14,122,317
37.4 74.0 11.9 9.8 21.7 | 4,311,212 3,884,582 7,195,794 3,816,354~ 9,985,512
46.0 145.0 30.3 | 28.1 58.4 | 6,498,265, 6,232,383|12,730,648| 8,357,228~17,204,771
92.4 | 15330.0 34.4 J 30.7 65.1 | 4,019,965| 3,587,66C 7,607,625 5,987,681~10, 102,983
| J
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HAEEOTLER, £ ORIz B8 5 Tige

FISKRDBED T Do HIEFIPFIIIPEORESEN X O TEES » b, 5,987,681~
10, 102,98%14? ¥ 7,607,6258 % 5% o ML CTZEIBBAIAVEIBEAIR L D 10,

FERD FEE TR 7o 2 RIIHMEFER L RE L OBR T H10631 7 L 7o

+ﬁaﬁ@ﬁmﬁﬂ O#HIBAIL 3,816,354~17,204, 771k & 75 U HEE A T 7,195, 7944~
12,720,0484 T D REEHRE L OBRIXERE I MDD TR TD 5. EEHE, FHEEE, 25
OO 8 DL BEORIEOERD AR TS 20 b SHOMFhe THES 2 LEY D
o

CD\ININGHAM (1891) Z»H 7 TEDOZIIE 7,925,28081 & UkdS, BE 4TI TS 25°

DEFEYVLZCERDT RGN Do

8. £

a. RkilEEsE Anguille anguilla - AAERE A. japorica O BEMRIRIZEROT

B A EEAg D MEHER f L‘IZKJH HB Y VAT T %A ap bOWIMIESE Sk & ORI
e TRINEB-R O 2 & 5 BERVBEL 7L O&,  EFEROREE » RNELS T &
Oogonia & Spermatogoma DIREET D 2 D=L T HAERE Ti& Oocyte 3k
Spermatocyte J5= Spermatid DIRFETD b HIPRIIDOA F 3 L RNER D zh & b RENZ
FELTODEZEDE AR THERCH L REESFED b D ZOMZ KD & 5 75H
HRADFE Y E B O AT 28 { A REAIEED U RRIN & B ARG 2 VI S EREES O R HIBE
DHFEFERE L 22D 2 00HAIHAL bnbo ZOMCEL Tk Anguilla anguilla
OISR BEH D b ETEEEN 7oA EED hRE - oD Tl D72 HlE S 5 H Ak 3 B 1 &8
L7ztDTH D, BHRFIOEEFERTHRE LRSIV, IORAAEETHHEEL Tvd (¥
I ZBOWMBEDOZESDR) B3 2 2B 6 OEBEOHEREIZE  HEIHEEFRER T %,
KT NIDOKE R EEEED) OMEL 123 5 2 L2 itk s O TERESC IR HIZRAYHE ED
RAENTD VREDIKIOLEAL D,

b. REEOMEBCT

BErgam =N 5 B AREERE O AL FERR O BB H BRI EEfB D Jenp® Oogonia & Spermato-
gonia TH» A2D1=5 L Oocyte )k Spermatocyte ¥~ Spermatid &)~ Spermatozoa
ORAELRDE TR EL TOHOR WEOLRNHEFELOCENSOFL SHER-LD2L0D
EEL LD, —~HIBHEOECESEEMOBKEWES, Y7 )Drhr bEET D L, ER
ri&u‘m%a&ﬁém bitde vy 7 AWM I0AR-IEL: 5 2 &4 B AERBOENY
PERPNEERB D AN Bl & DIEIBOIER TiR7e SR Sh b, JOMIZE L TEE 9 E TRk
F 5o ML T SCHEMIDT (19252) & GRASSI (1919) » RRMEZOEIHRL EEL VIE
EHEFE U 720, FHIFLLEOFEED? b B REEOEIFHZ I0AXR> b EHR-E D LM Lz
FTEDPELELEA o HBEOHET S LOPL O LT VEBOELRTY 6, EIEIE
EH-ES23iDEEAL LD, (BEAR—HMELERIEHHHFRABERMIAER (8328

(EBEFTARITA L b 1 BE k&) TFERXTD, @REMmM-TFriad] EFHRUIA
FAEL DILHZ M AR OEOEETLEM T T VEOBNUBESE DD &o )

C. REEWEZEINZIEOROCRERIVBOMBMNNRIZ L % &, BHEBEEINT, JIEK
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o FF - BKE R 2@

BEORED bHIIZ R Thbns LD EBA GND,

d. REREE L EHEE L OO L’;z NSRS busdS, MEHEOD RERIZERE T RY
2 tHRAZ & O FIAEIOD HERER D 40 Eh b, ATEBRORISZEORIIC A TGO Z i
¢ AEETER - & T —ERREE (Transitorische Intersexualitdt) O&$D T &2 HE
E3INb,

9. i =

2. BRIEEES & B AERO BEBRRCEEY ® 2 T, BAREEY K THHEM-EFTD
o MUT, MEAZHEAL VLRETH S, THEHEIHEIVLE(RET LI ECED L
DEBbND,

2. [ (2 ¢ & 100) [FRAREE T 59.9%, EBEETI 2.5% ¥ 7<L, & TR
W%, BETRBEAYPKES Y E D, EEMCEEAS AL TZHERDEED bh
2o AFEEMDFIEZRA- Tronsitorische Intersexualitit BT 32— DD X5
TH 5o ‘

4. BBEM-RO 2BAIPR % 0.294mm, Fi&fE 0.2214+0.00lmm ¥ F3 .

5. BRI A5 2 IPBEAIIOMEEIET R & 2 LBEMOIIE S REINEE LOTH
Do MU THREREEINOBELYBL T %,

6. ATERIZFERCRBMUARIBINhD X 5 TH B,

7. ATFERO MZIBL OVEMOMEERE L ERAIL, REXRERELZMEERT, £
&, BAGH, RENBZELERY DD,

8. JUEFIZEE O0.2mm DL LT Ooplasma OZZ¥ alfA (16.2%), KIIom Z.0mmbL
T Spermatocyte » 5 Spermatid OIkBEDHE A (18.1%) DOFHHAED HIRKZ17.
2% ERL, RBEEOHIAEKE 47.2% Td 5,

9. FEREOISEREEL £ (1% Spermatocyte T, - Spermatozoa DIZFE L FD b
EAOESOAS S 22.1~0.2x17.9~12.8 T 5,

10. JPREAETHIRT, LBV FIIR L VL ERE, ES, ZIKIKRTD 2.
11. ZEEEL 7,195,794 ~12,720,648%; (fhE 25.7~92.4cm) %L 7o

12. EAEEOEING I EHD O EBIGER TR0,

12, BAEEZBOEIHZRIOARE VER-IESD LS Td 5%,

FLtw BOBoFAFRE LKE L OB

Chapter VII. Relation Between the Primary Development of Scale
and Growth.

l EZTOoXEERUHAZTES

BB L Tk L TIBOESTE L BB L (B MTbhk. BAUDELOT (1870)
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BARESEOIRE, SR U ZEIZBI T 5 BigE

BIEOREGET I LERI - L VORI SmFLUOEESD 2 80 L DRI B HR LT H )
BEL T LHEET DI LEbRd, EES LOBREHN D IETIEEDLT, PETERSEN
(18%4) ZESER - IBPONA2MERESLETRTHLOTHH ) EBRL , GEMZOE (1908) 2°
INE2ROTSEEE L HE U TEEMSafg £ 72 L, PRIMEEEE O B0 ¥ 5 = 81X
2 A BEEERL 2L O THMBE SEECEE Y e, FiBERE 7em i EL TLAFHEE
i &E$s 2 LRl TESEZ LCEBE Lk, EHRENBAUM AU (1913) &EE0
EHOBEEBEEHITEL, BHEEE 18cm LT 400 &0 THRIZFFEEL 720D,
NP EDOBRELZET 2 LD DO TRBRFEOR Il L LR 20t 00D b (FREREET
[EZ = v ST 15em TRV HEAET D) BSRZEEIKRTD D7D ITTEET, FRZ L D84
BEVFEERRDBLP LI 2o

MARCUS (1912) ¢ BEE#SRADES, HALGORTEHRELE T EIH OO
—HINZ DO TL A MEDOHEE KO THEET 2 52 FIHER Lo I (19162) & B AFE
§8 B9 L, EHRENBAUM ZOGUII (1912) X RBEOHIF LT, SBEEDFEA L HEEEOEMR
EOTERY, —FDOHRERD 17cm~14.9cm V2T 2 LES O L 3O E L
52 LR BEEENILLLDE Y 7 2B bE244EH, BSLOEOERZAEL, HAS
LS LD I ~5DEELD L, HFASLUOTESEEET DOV HETD D H LN
LT Lo ZHUTSFUEEA (1915b) 1k > 7 A BB D S b AR BOT U
BROBAETR-BBOD S - & LHEHL 720 ‘
JESPERSEN (1926) |24 f TR HADERHF WO MBI 72D, M & 22T L L,
FIORNYOLD (1922) )& GEMZGSE (1908) X FEE - & 2 THESDEREY U 7o
EHRENBAUM (1920) ZZEistkE 17cm DL EThd Tlr B 2 & Lo

RO & 5 R CE T 2 2HOBEOIEE S (ESEELEDO LD T Y, BT B AEEC
B TR R FEEISC, SO EY D 50 TEXRBOTIRF LRI RO F LR
R DFEB OV WA EE &L OBERICEO THEL L, Bfe GIsERERmORR_Fo v 7 ~ @
I 1 ~2F 0 TS E L THIY b 2B BEED T 1Dk Z & ) B U g,
W EDBFIHT 2 EATABSICETF Lk,

2. EEMHBRUERAE

Table 107. Specimens.
. Size
Tja: [OeF Date E:;Z?HQOF SNLLT:::;nOF Body length Body weight Remarks
P Pe (em) ) (gr) j
. 15.6~19.4 4.2~ 8.2 |Group of
4 4 . p
I Aug. 14 ¢ months 9 (Averagel7.4) (Average 6.1) |good growth
= = 6.3~18.6 0.4~ 9.1
4
I Aug. 30 o7 56 (Av.11.7) (Av.2.7)
12.5~21.8 1.2~ 7.6
4
Nov. 14 7 10 (Av.17.6) (Av.3.9)
: R 6.6~35.4 0.3~15.3
i Nov. 39 8 7 58 (Av.12.73) (Av.3.3)
= ¢.3~19.6 1.0~ 10.9
A Feb. 12 10 7 50 2 o
(Av.13.7) (Av.3.7) JGrI 21.69
M May 10 12 Ve 300 15.8~34.9 3.2~54.6 Gr ] 13.70
1 Grlf 9.58
WM | Nov. 30 20 s 52 23.41 14.0
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7 2 BEAREHH 2@

SEERBPEHA RN 9 45 4 B O WEFNI104E 5 HI10F, WEAN4AE 4 A14E > b HEFI144E 2 128,
944 A2 bREI2E4A BOM, FAKEBEHEFRHEZS CNC THBELLLD Yy —ERE
CHEL TR Lz, FIHHETCREBOBE L/MIEEEOBR (F43) ERL 2
A0R L HER U 720 HREERT, HLREH, A SAUFHHMSREIOIERIER LB Y TD
Bo

Ele gz bla I 2 EMOFEEESZ AL, MLBEERR 6.2~24.9cm TE 5D THE
DORIFD LD bid THEOEESEGL ZATY %o

EERF R ARERIIC RO AeE s TlERS, wrinE 40~60% B & b BB
ERENCFAE T DRI T FIEEY U DK RS CAREE AR T 20 BT
YEAL, BOBEMEYEEZETL, Sump method X FEHEEHEL THOAS SLHELR.
IS AR RO AE>MELTML /BT, BERDOEENRENTL 2T oL FLDT
DO TIRFE L BEIE UM RE L 2o BEROBIXBEEER LETTH 5 L BB LUHE

LU7zo
3. ¥ B # £
A. BEDUVEIRELKRE, RELOBERK

FEBESCHC THOREDOEMLAE L OBRFFRITNIEHIBEDE Y TH %,

Table 108. Body length at which scales begin to be form.

Body
length (cm) B~ |10~/14~(15.0~(15.5~ 16.0~|16.5~|17.0~|17.5~|18.0~19.0~20.0~21.0~ o _
10|14 15| 15.5| 16.0, 16.5 17.0| 17.5| 18.0] 19.0 20-0| 21.0] 22.07%%
No. of samsle |
{
: + == =] = 3 4 4 17| 14 8 5| —| —| —
— === = 9 7 8| —| —| —| =] —| —| —
. + == =] = 1 4 3 1 2 1| = =1 = —
— J22]17) 3 2 1 = = 1) —| = = = = =
{ + == =] = 1 5| 14 8| 16 9 5 3 1| —
L N B 2 6 Vo= = = = = = =] =
W ol == = 1 1| — 2 2 2 1 4 4
: — |28] 4! 2 2 1 1 = = = = —=| = =] =
v l=l= ] =] = 3 2 4 4 3 —| — - —
| - 61211 2 1 2 1 — — — — — — — —
v [+ — — - 5 8| 14 6 3] 10| 30
L ) — lo3les| 1 7] 10| 1B — 1| — — = =] =
PRI R I 1 2 4 4 1 1 1 3| 34
0 S S el Rl Bl It N N Nt NN N N SR BN S B

Remarks : -+, number of individuals with scale.
—, number of individuals without scale.

P RET HHEELTHRT L, I ~W OXERHATBEEY ROV ¥KkS 15.5~16.0cm
OFRESHE RO THIRL, V. I OEBH T 16.0~16.5cm OREFHE T D b b, T
U THDOELDER D b 2HREOR/INBIESEEY] T Tk 15.8cm T, FAEIIILM LR
Z 0B TOARED EEROTFERZED T 8 B RS b BEWRZEM I FIEFHD
ATDH Do EBl I Tik 15.9cm T, FEATMMIEIELFERTD 5%, AR TEIC 2 {#HiR
RB2DATH %o EERYI 0TI 16.9cmT, EHIZI12{H, KEBYI N Tk 15-8cm T 4 [,
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BAERE RS, 4EREI UM ZERIZ B3 3 IS

EE VTl 14.4dom THEERTEC 3fH. EEBYI W Tk 16.2cm TEERIEREEE S
ORI D b d. EBEIM TR 15.7cm THER 3 5l ¥ T 2% 12~13
T 2. BILAERUZEL THOLTHHRER 14.4~16.9cm Td 5, EOFHAD FHEE
FEBERD B S OIHOERB IO > 77 < 4 VE 270U 72082 £ B8 Lo sk (40
THERD HEAZO BN RO HRC L UBBRIZ SR KD ST A LIEET D12 E D, (B3
RIEER)

EEDBE NG FE AR D0 T ERRZE 2T 1 ~ 4 BHEV’ A—F R 2B L TBRCEESIL %
Bl OTHE LY, B4~ 0 [ARERFRICESIT 2IE %, 5 < L UEDOERING MO
BERLEL Y=Y A4 Y 7RETL D, HBINCEBRLROBEINEE D b s, Ky S (@
BT %o JED THEDESNZE L AR U (H AT R, 2FE LT =
FA Y 7RI Bred, FROER-ZL TEMOF A& R -3 2 “EOME S Upper
lateral area 2 AEKDITHFIZH DO TIr b Lower lateral area O F RN T HIZH
St L Lower lateral area »#{KDFTHi-®»-> T Upper lateral area OJ5[EN=&N-
S EFCRS BoOMARIC IO TEAL Te 2 2081/ (1929) 0fizEL—F 5 5,

BECHRCHBOE S, MACEREY#AT 20 6 HEDBRIZ DO TR EERIE, HoOR
g, WEE R UMERBEEOUEREED GEOFRAT 2EEH L 2DEKELIHEZEHE 5,

RE 14.4~16.9cm (EEHI T, I, V,T) KA BREREC &2 THEOFLETHOKR S
SERMEIn 2D, EBEA W TR 15.7cm TEERZ 358 12~12{Ed b, =B
R T ARE 15.8cm TERE 8@ O THEDEER TIEFRADERESL b A FEIZ/INEOD 4
DUEDOFETIAD L DT RN B L0 LHE SN Do RITORIZFAL ILORKEEILE
Bl 1 Tk 16.8cm, S=EBUIT Tk 17.2cm, EEH I T 16.1cm, EEBFIVITEXI16.2cm
EEPI V Tl 20-2cm %7RL, 20.2cm 2R TH %o

ZEEBUN IO TAREN OO IR 27~ LEI109RDB Y TD %o

Table 109. Percentage of the scale appearing by each body length.

Body length (cm) | <15 | 15~16 | 16~17 | 17~18 | 18~19 | 19~20 | >20
Observed number | 304 | 50 | 75 83 38 18 | 115
No. of scale appearing | —_ 7 44 31 338 18 114
Percentage : — ! 1.5 | 68.9 97.5 100 100 | 99.8

v I AEEOFEE B L O HIER L DEERIZEII0I TR 72,

Table 110. Percentage of the scale appearing according to the number of
days for breeding.

Number of sample } I i I ]" )it | Y v i Al Al
No. of days of bresding | 122 | 137 | 214 | 244 | a8 365 | 609
Observed number 79 | 56 100 | 58 50 300 52
No. of scale appearing | 55 | 12| 2| 18 l 16 97 52
Percentage | 70.9 20.3 \ 62.0 | 29.2 | 32.0 32.3 100.0

* ‘ i | |

A—RHDOTTL 24y 7 ABLFE L TREEOHRELAL 2R BORERIL LT Y
LEIIIZEDE D TH Do
BIBE5109, 110, 111k THALD 7S X 5\ O RARFHE B IZBERL( EEEBR LD 5
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Table 111. Appearing stage of scales according to the difference of growth degres.

M | r No. of [Number of individuals of scale appearing Full Appearance
Groupl, 128" value OF ispecimens| No Few {Comparatively “ . Y
body length cned! . . i appearing | Number | %
exermine: appe=aring apoearing imany appear |

Gr J [21.95£0.21 cm 100 10 26 41 23 90 20
Gr [ 113.7C+0.14 cm 100 92 3 —_— — 8 3
Gr W | 9.58+0.06cm 100 100 | —_— — — — —
Total 300 202 l 34 41 23 9% | 32.7
Percentage — 67.5 | 11.3 13.7 7.7 — —

FRED IR L BB G0 DT, M5 )E EHRENBAUM LSUJIT (1912) ZOSHUJIT (1916a)
DERE—HF 5,
D 3B/ IVRE ZRNES T GEMZOE (1908) & 17cm, EHRENBAUM &)1 (
1913) J% 18cm & Urzo oW U BEAER T (19162) 1k 14.9cm, #F3id 15.7cm
DIF&RL, 2\ 5506, BAEBEZKMNESS b LBOFBERNMEZ BT B LD
S5 ML T 1 # AT L e L DD ARE 0~%0%, T 02.7%T, REEEET
g 15.7cm DL EOBOHBECERT 5. (E0 UHEs XZEFBRMOMM & 2 REFIZT
FF 56, A (1916a) PHEHS 54 51 ZESEEOEE L X860 6 ZOFIZEL
TIEYEESLIEL T2, BCREROBERE-CHL TRERLTEL, BARZERL, ok
ST L BEEREBEL L0, *
B. DR AL AERESOBEO R T S

L0 LB LEDOT/NMEED LD LTI 15.7cm 26 20~24cm £ TOEI'® h, Thd
L4 ~3cm DHREDERT D 2HED GHEEL THRERHAOA v I D 5 2HBA L1206
RIRDEMDBEDOKR & SOERLBHRT B LI O THL2IZ S5, ARE SKIEZRSL
(B21KD) ZhnZ B0 E TFTCRIL THEEAMOR S 3 L NEL 2#881% 851128 0@

hTdHD 5o
—

v v

1
NN
N\

]
=

Figure 21. Showing the positions collected the scales measured.

(Arabian numbers show the number of position measured)

Table 112. Comparison of the size of scales in each position collectad.

Positions

\_

Body length Size of

o

|
I j I v v

scale{mm)

U 0.826%1.33 | 0.954% 1.54 | 0.970x1.43 | 0.784x1.18
51 em | 0.780x1.08 | 0.824%1.08 | 0.932x1.30 io.sasm.oé 0.51230.92
| 0.850x1.34 | 0.874x1.40 | 0.878x1.34 | 0.800x1.18 .
L 0.605%0.65 | 0.570%0.58 | 0.914%1.35 | 0.842x1.26 | O-499x0.85




BAZESS DIVEE, £REN UM ERIZET T 3 B

U 0.718x%0.135 | 1.080x%0.169 | 1.264x0.158 | 0.958 x0.155
24.7 em 0.606x0.121 | 1.082x0.116 | 1.172x0.142 | 0.974x0.123 | 0.461x0.051
L 0.830x0.113 | 1.022%x0.146 | 0.768x0.139 | 1.052x0.146 0.530 %0. 101
0.676x0.089 | 0.774%0.104 | 1.140x0.150 | 0.954 x0.134 -2 R
U 1.011x0.111 [ 1.048x0.120 | 1.245x0.196 | 1.166x0.161
29.5 cm 1.000x0.106 | 1.066x0.126 | 1.016x0.121 | 0.820x0.122 | 0.608 x0.098
1.268x0.130 | 1.078x0.124 | 1.340x0.205 | 1.140x0.107
L 0.827%0.130 | 0.957x0.106 | 1.010x0. 123 | 1.17450.139 | 0-334>0-09
Remarks : U, above the lateral line. L, below the lateral line. Mean vaiue in 10 scales

is shown in each position and the width of each position is 1.0 cm.
EDOK T S LHEETHR UeBB L ROAWERM O THE U7z, (551135, F2RD

Size of scales

Table 113. Showing the values o in each position.
Body length
Positions ]
Body length | I I i v v
tems
U 0.033x0.053 | 0.038x0.053 | 0.039x0.057 | 0.031x0.047
0.031x0.043 | 0.033x0.043 | 0.038x0.052 | 0.035x0.042 0.020x0.036
25.1 cm Average 0.0320.048 | 0.036<0.048 | 0.039x0.054 | 0.033x0.046
L 0.034x0.053 | 0.035x0.056 | 0.035x0.053 | 0.032x0.047
0.024x0.026 | 0.023x0.023 | 0.036x90.054 | 0.034x0.050 | 0.020x0.003
Average 0.029x0.039 | 0.029x0.039 | 0.036x0.054 | 0.033x0.048
U 0.029x0.005 | 0.043x0.007 | 0.051x0.005 | 0.039x0.006
0.033x0.045 | 0.0440.047 | 0.047 x0.006 | 0.039x0.005 | 0.019x0.002
24.7 em Average 0.036x0.025 | 0.043<0.027 | 0.049x0.006 | 0.039 x0.006
L 0.034x0.005 | 0.041x0.006 | 0.043x0.009 | 0.039 x 0.006
0.027x0.004 | 0.031x0.042 | 0.039x0.005 | 0.046x0.006 | 0.021 x0.004
Average | 0.030x0.004 | 0.036x0.024 | 0.041x0.007 0.043x0.006
U f] 0.034x0.004 | 0.036x0.004 [ 0.042x0.007 | 0.042x0.005
l 0.034x0.004 | 0.036x0.004 | 0.034x0.004 | 0.028x0.004 | 0.021 x0.003
29.5 cm Average 0.034x0.004 | 0.036x0.004 | 0.038x0.006 | 0.034x0.006 '
L f] 0.042x0.004 | 0.035x0.004 | 0.044x0.007 0.038: 0.005
1 0.027%0.004 | 0.032x0.003 | 0.033x0.004 | 0.039xC.005 | 0.018x0.003
Average 0.034x0.004 | 0.033x0.003 | 0.038x0.006 | 0.038x0.005
0.05
05 o
L 0.04 -
>
Z|5
010 L
0nim
LL
6|6 oot
==
T - ® ———— SCALES ABOVE LATERAL LINE
g % M eme=— SCALES BELOW LATERAL LINE
L_U' I:JU 002
| 1 | | {
I 11 i v \%
POSITIONS MEASURED IN BODY
Figure 22.  Relation between the size of scales and the position of
body from which scales were collectad.
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BEVXFRNTHEIREFLEUTEINK, ENX, FVXOIEMNS { 7 2ERTRDL
Do HEDOK S SHERE 20cmBEECZE BB AT 20 b (2N HoORF IHPFIRIVRE
NSOV U TR RO I LA NS . MBETHIEBEIRITRLE(RHEL
VR LECRAET Do T L TERREO E THRECRC TLRBOERS;R 6, BoXs
S0 L HETNIE LES K T TEIVINTD 206, TEHE D EEOFIFEESFLDOD X
5T® %o

B & D AR BERA AT BFEDIRN & OBRIEEIARINTED TD 2o

Table 114. Relation between the appearance of scale in each position-and the

body length.
Body length5.6~ ] } — T -
Positions =" (o3 14_0j 148 | 157 | 15.9 | 16.9 | 17.6 | 19.7 | 21.8 | 20.5
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BIE 2l & B L ORISR A D EAIE RN I FIMEE RS0 BB O T EERMAO TR T
OT, ITFL 0 B F R SERFD . »d HEERIHESBEFHE Uk AERIZART 3
BEEIEE VROBO HEHKIE—FI T 200X UELRD { DO TR BEERE S 3T S
NIE IR B RT LS THBORS SERB L TLR LD T 5. HBOTEASE AR OB
BRI Bk Uei® ) OTEERIR AL ERNT 2L DT %o HIBHERE 17.2cm OEFRED
BEEORRTIE, BYrRBoues, &E 16.2cm OEE TRABMAEC R THkRO E
T T—FloABOTHE PR (NETI—92R) BN, [HNERLTERD G
0o AL THIBEEERD b FREAEH O B EOR LI R LEBORHID & 5 TD %o

®E (B) LEIRIZHRY 263 (Sn) 2 OBRERIRINEHELROBD TD 2o

oL © SCALES ABOVE LATERAL LINE
" ® SCALES BELOW LATERAL LINE
60 F %
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Figure 23. Relation between the number of scale and the body length.

BB E 22cm SZOMEHEC- R TREEDBERIZ B=aSn TED 3, a OREERT
fueg B=0.081Sn OEIFRFRILT 5o
RE (L) L#EE (S ERUEM Aw) LoBRZRIRITNIL 824, 25MO&E D THOTH
HOBRIEFA TR SN %o
L = 12.556 S ¢.245 I = 15.225 1w ©.463
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Figure 24. Relation between the length of scales and the body length.
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Figure 25. Relation between the width of scales and the body length.

BEROFBLEIAEE 16cm BE» LR L5, WL THREDHERIZED THERI B M
Do  (BE26RD) ALKV BESF DO THEEN Tcm BEDAvID 5,

BB 2 FE 17cm, 37%0j%k 20cm, 4%l 23cm, SFlE 25cm 2 6 2 TNFHET 5o
FA—E D ZE RO THRERBIZZLY D 5, BIBEEOISET 2RO MU U T
14 ¢, BERE MUBEEEER L W EE o HE S & & AT ERYE b 5,

.
Ll

NUMBER OF CIRCULII
- N W
)

BODY LENGTH

Figure 26. Relation between the number of circulii and the body length.
(O, scales above lateral line. A, scales below lateral lins.
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RE L EBORAREBE B, Bokss (@B, BN, XEREELOBERCL 2L,
ko> IR T BE & 2o e L BB R D 5% (B 1093%) , fAFPH L BoRAERL O
BT (3110 ) HEEARImD s, 1 2EHFET LAeLOrmd 2 TL o IR
VR 67.2% T, REBOROBRE TR 10%, REOBECH TREDFEL 2R LN
T, BREELHBDRARL FFERHEE LRIRBD b b AILHORLZ —EOHREIZEZE
UTRLR, zOR/MRER 14.4cm R L7er, FERFHFLRMERRIET 220K
EFCFEIN L0 NETH %o 152 T #EHF LABATRY 2B0FR AT EHERE
IRAREITE U ElERO BB HR ST 5, KEBRCNT 2R ARAARERX 20.2cm %
TR EONED B, WEEE W HoF4e8 T XL DFULBELHIEInAAHEM-EL 20
TH Y, BIOFLEZON, BRTFHEEIERAOTRTCHET 28006, INEDFLER
CEOTHEDHBET BN LD LBETNESPELRTE A 5o EHRAREE I TR
&5 ETOHATS 52 LEE, BoHIERT, RERIBSED GFEH S, BRECZHOT
FIFMER O @R Z it & UTERO B EC R T E L, & LBORME BEL OV FoFEZEE
LREHEIEDIEERTD 5o B FET 2R/MEER B AREER -0 THUI(19%16a) & 14.9
cm X L7z, REBTE 4.4dem THOT, ARk 14.4~14.9cm #HEMID 2 LD LA
BNETD Do

gk, #JE (1926b) ki Plecoglosus altivelis T.and S.OfE0D FHAZSAERALIE BERE
WL L TH b, =H (1927a,b)(1928) 1% 5 2w U Etrumens micropus T. & S. Z D
UAClupanodon punctatus G. & S. ZUO 7 vy F— Thrissa purava H. V2 TREE
WEE T Uko fED TIBIRINED B L Z AR ATMI L EIZ L, BEFINEERLD %o
DL R D b A5 2RO TSI EED ¥ B3 A1z, ol (1916a) 1k B AEE
ECT, EHRENBAUM &SI (1912) EERMEB - T, Mhi@BakHmOESL D
LAREETD L Lieh', kB b DL T 25 /NMRE £ TORIENB BHEED IRANT
B Do I (1916a) = ikiuis, W ks 2R/ hE 1d~16cm \ZKET 2O ¥ 7 A8
PIMAEME Y B 2 HE EARUNBREE LT L0O> XEHADESEREDORE L R 5~
ETHOT, fAA (1915b) (1916) (1917) O E &L —B T 2o ZOHEEFEDHIDE
B (EEROIE (FE CEE 1%, REL/NMHEBLOERE 4 X)) THLDXTD
Do

FisEx Y aBSii sy aE 7 e Y 3 LY bd, ¥ 7 ABHM OIS RER
R, BEREH T 24HE 10cm A/ OFRESBEL, 2% 1 28 EMINCER LRk
£ 20cm FAN-OFEE A vy v a, ~NY 2 VELRFIUTE 2D, FH (1926a) RZr EREESR
L, PRl 2 ErERUREEORD TE, RAOWREBZRC TAEROREZRC T
LREDEEYZ T LD TH 254 L, 578 (I0A Ta~12A ka) i 3Ud v i
Lzt D L 2D 2EFP O, Lo MU THEIEZESTSSED L ORFTHREREL
FTFLDTH T, 2EOEKED LANERD TEELTT LD TH b RIZZ 2 HERAERN
BRECHEST 2O R LB TIITE 2 £ EEEMOEE [FIEELIE]) zEI L0
LULTE 1~2 ¥R METNIEL DT 5. » L 2EERHBEMM-RA L ER L o oF
HORTBEET 2 b, EEDLOTE O~1 OMEFME-D BLDLEZL IR, ML
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Tdk, BETEARAEMIL DEA TEYETD Do '

5. E:3

iy 24T A R/INMRER 14.4cm~16.9cm T® %o
ErRoaE-HEes 2HER 2lcm DR T? %,

- BEORARFFEECHERL, WHEHERIEMEBERKRTD 5,

-1 A EM Y 7 2B L R—SUOZETERME CHHE UeiER, BORARIEBERT IO
Tk 90%, & LB OBETIE 0%, hEBETIE8 %, THTIH 22.7% 2  Lico

5. DAL IS & 2 55 D EEOD L T4 1 51 THREC o TR & Tl
BETOHEAXLUTTS, BE, MBI AOEE iAo EERRI K LB,

s W N e

6. B LM A BEREE BE L BEERYD %,
7. RELBE LOBERE 1 = 13.556 § ©.2450
HRE LR ELOBERKZ L = 15.225 Iw %% T3 %,

8. SR DESEEDORERXO~2H, —-0~1HTd %,

FEAFE BOHAORE IR LKE E OBER

Chapter VIII. Relation Between the Otolith Size and the Circulii of
Eels and its Growth.

. EEOXBERUHEAS

MAIER (1908) ZAHOFA-HLN D MHIESETTLOTD 2L U THADESTE
FCERTHEAT 2 & ZIRIE UM EOMEL D Z & L5 Lko

4815 Tl EHRENBAUM LU (1913) »° Anguilla anguilla DES L +DHEE
TS Uevs R, EiRE IO IOWMBAMES LR Y I & LT EBRARD THERE Lz HJI (
1916a) 1k Anguilla japonica OESEFEZHATRKETD & Lico

FHEHAHDON 2 CBOER LML, HFETHAORS 3D bEHEELTE
CIE S CARBSE L AT o

BRI RE LR L OBR (43 AU DRNER (13 wER
L7zt D EREETD 20

2. 2 B A &

BOEAZERED/NEE (Utriculus) B FEST 2AKEOHEMRRET & 2RTH (
Sagitta) M= BeHE & AIERED AT 2FN/ EOME (Lapillus) (RFEROH 15) %
O/NEDRTEIEORE M- 2 1 @D EF A (Asteriscus) &' 22° (HU/R) &=
HOBRZ ML BRO/ME TEEREE L, E4EBEFELII0D, TFRAKRE
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Figure 27. Structure of the inner ear and the otoliths.

A, anterior oblique semicircular canal. B, posterior oblique semicircular canal.
C, horizontal canal. D, sacculus (sagitta) E, lapillus F, lagena (asteriscus).

AP CBRMKT 3 A MBS ¥ u— AR ST B CEHALTTRER T >~ U
BLRIHEE A TEHE L TR L, ATRORA CRIERTEEL THIEL, ¥4 7> 7 23dsw
T ACHAURSE L, $72BB AR RET D I LI LMK T v 3 Ao TRKRECR
L, BENCEEL T ¥ » MR T LEFANCHEY BB 2B L BIH 3 2 T 21060 Tl
OEZUE Lo

3. BEAOKEELIFRLORMRE

EROEDOHL> LEOMEEFADOASS (0D 2L, Zhi mm TEDLL, FE (L)
¥ cm TEbLL, BEOIHOBRETT LHE8RDBEY TD 2,

MHEOBEREFA TED SN %,

01 = 0.0792L°-%%% 4+ 1.26 + 0.11
WML Tv 7t +7 77 2RBREROFFFHC TEER L TETH 55MKE S5.6cm DL EOHEMF
CARSEAOBEOERZ Y 7 27 T I AR LD b T RIS I 0 LHEES
i, BUHDBEIF SN D6 EHERER> CE AV THEB - RET 2ERELHEST D &
1.2640.11cm& 75 % 6

AEHOTFREP-ERDREEDRBD b DEEL L LTI 5 BEXFBEFMM-ILEAD L
NH5ZETHH5,

SCHMIDT (1925a) A. anguilla F ¥ A. rostraia Dv 7't v 7 7 7 ADWHREIFZEK
£ 0.7~1.5cm -4 Dk 200~200REF CI{LBEH L WO LD T 280 6 LT A. japonica
DOELOIIEAZAEDKRED 1.2640.11cm Th 2 LEEETHA5 o

HEADKS SERELHERERYD Y, FADHELBELOBRLMTE L v EHFE
U7eHh O T3 L BB1ISEEDEBY TD %o ‘ ’ '
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Figure 28. Relation between the size of otolith and the body length.

HADKS S v 7 AR RIS RE IS U TEES 2 2B IR EREDEEI SHRH T

Table 115. Relation between the size of otolith and the body length.
] G

Groups g Group I Group 1[I Group [ (ql-lzgs-eéll‘g
Average body length (cm) 21.96-4-0.21 13.704-0.14 9.58-4+0.06 5.98-L0.02
Size of otolith= (Lb) mm 1.0614-0.001 0.8764-0.001 0.659-40.001 0.383-4-0.001
Body lenath -y 46.50 41.29 32.62 35.62
La
— 0.637 0.614 0.515 0.464
Lb
%E « A 2.928 2.529 1.690 1.693

Remarks : La showing the radius in large axis of otolith sedimented during one year after the

glass-eels were cultured. Lb showing the radius from nuczleus to edge of otolith in large axis.
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MIZKOTRTD DD, FEIPLEARF W T2 LESHDESTELAFEL D LS L 4—

AEL TN LEEEDLERHET, BADKS SPEELHA LI 2285,

ZORK
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v 7 A EHBEB OB B RIIZ BB CARD T 60 ZHHY bhvdo

4. & #

2 5 ABOE RO HEADTI A RHLOMER, 50 & $EOH - LD MBI

BT, PROBEBREE TS 5o BOENF SRR 2 20 R OM RORCARD T
2 SND o BOMINCIZBRHED D ) 2ONBEEERREY 0T, ZOIEIRCE
BRI D D % o SRR E O TEC LB D 5. (BE29X)

Figure 29. View of the sections of the otolith.

A, otolith of glass eel immediately after upstream (body length 6.3 cm, body weight 0.14
gr) x 80. B. enlarged view of A. x 280. C, otolith of eel cultured during one year
(body length 27.7 cm, body weight 33.0 gr) X 80. D, enlarged view of C. x 240.
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BET A2RHEE 0 1 KBELIE ORI AT LT &0 2 2 BEIKROZ b3 U < B
BEW2EBEDOESEETH O T, B REROE2HKBEF L RFEOFMY RIS, AIb
BB & > 5 A8 L 7 A BRGRRE BRI TR ERD 6 R L RESEED 6T
R 5 AKIROZ L &, EEROBEOZL-2 CKBOZED BT b o 858 & 782 B
M & R RCESR T 2E RO TEMMEEI D bh, WEOBHESEEER 2
WTZRIEFOERADEBEILT LD LEEL bNbo $ED TINEOREIEF 1 »4ERI]
B Sz bDTHOTES LFFT LD TR Bl 2 OIREIEEED B/ E O T LET
LOT, FEED L LRSS 2005/ R ShEs 2 & 2 EB L7,

Figure 30. Two forms of fry.
A, glass-eel so-called ‘“‘Shirasu-unagi’’. B, older glass -eel or elver, so-called “Dakke’

Figure 31. Section of otolith- of Dakko (= 80).

EFN104E 12 H 14 B ¥ M B M EE R E, KEIOMa (GEE> 659 1 B4R 20881) O/KE
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TR R b D, MiFEATIEREDOE R, BEREPZBED FORRZBE Shie
LDTHDOT, DB BAED T, HBEFWIL 2NN Ley 7 2BBOBE L
LDTHDZED LD T 2o (5D THEBLBEEIIEFCEDL O LD TD Do 20 B
EBEOMRD TR Z LIEHRDREDA TN, v I AMEERFREAERIND ZETIND
FERCBEUBERL Bx Yy a L3283 EE LB C32 28O0 5 2 L BUuFX
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S AP

FRCERBED R 5 BEEOHEE 2 DZE(LOK L3 L Bl < o indr & 780 T
St HARE Y 7 ABLIER LT 2 EBED RG> ORFIDO—EHEL 1D, T L TEKESL
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- MEAD ¥ 7 AEOFADIRENCIE 2 DOBIPRE L TBEWRE L TET SV ES Y
TRF I TR 75 BREE R T 2 BB B TR Sh 5 DT %,

5. WgkD LK BAT B & 5 BEREOZR/LCIC THRERIFE K Shb. Zhio#
DT Y B E LB 5 2 OORYFED b, S L 2 4R R L BESETS
MO LD XN+ 52 LIS,

6. ¥ 7 AEEHX AN LEPE LARET Uik o T BE Uz Rl < Mo iRia B Sh >
7 ABETFEE L U TER LS CEETH 2480 6 BB L RREBOBINO—EUHEL LD,

-t

W N

Fius RAPFER 2 o L+ 5 HARERE OFEE K
L Z O L sk & OEIRIE K IT Anguilia
japonica T.& S. DEEINGITEE T 5E %L
Chapter IX. On the Species of Japanese Eels Collected in the Pacific
Region and its Adjacent Waters, the Relation Between its

Distribution and the Ocean Currents, and a Presumptive
Breeding Place of Anguilla iaponica T. & S.
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I EHOXRBEEVCLCHARETED

KUGEE, EDEEROTATHEEREOEINNZ SCHMIDT (1925) OBZ - &2 T L 2-
InTh Y, BARESCHC TERERT, 2B L 2,3 OFERID 210\ E 10,
FHIBBEO Y 7 ABOARBIONVT Y BOATEROBIS A S EIOHELX U T, =
N EHE L U OV BV OTRAE LT 5 FEO T2 Bin 12405k (BEFI164£10H 2 & I
Fn224E 1 Ao LB MR FIER) IBAELD LS RO T L T %S, MERED KR
FELv, ML T, BREBOSMOG THRORSE, SMEERLEELEROS D 2 &
FEEFAL, ZRCHA THESROBGBE L 424 U TEIP B L TaRE i BHEE =S &
WARREIRE § 5 Fp ko

2. B AE® O ER

BAEEE LU TAHIN, EiF (1914) 1k Anguilla japonica T. & S.; A. mauritiana
B; A. sinensis M (7) O 2EE25F, OSHIMA (191D FEEEL LT A. japonica;
A. mauritiana ; A. sinensis %, Fr (1936a,b) FHEEELL T A. jeponica JF
A. mauritiana O 2 BBy, X AAFEEL TJORDAN, TANAKA % SNYDER (1912),
Hr (1912) (1931) 1k A. japonica 1 FEHEZTBH T %o

T L T Anguilla mauriiiana Bennett % JORDAN & SNYDER (1901) 2~ A. japonica
ORERLTH D EFFEL TS, Hi (1912) %F JORDAN, TANAKA Z(° SNYDER
(1913) ZRZ 238U, HI (1916a) & A. japonica DR TH B & Lo —J7, A,
B (1914), &fF (1915) EMmE L IEL L, K& (1919) (1926), @ (1920), rh3f, 3k
(1936a), EHE(1925) , 4R (1949, FH , AJF, (1928), iR (1941) SE 2 r ZH U TES,.

EGE (1932), m#i(1935) 1% A. mauritiana B. % A.marmorata Quoy and Gaimard
ORERELTDD LUk, FELZEL LT 5o

FXHIXBROEHOMI, #IH, IBTHREL KNS, FHEHLY, /JHIFEhoZEHE
WAEZD ¥ 7 28BOMEZO A, = (1914),54% (1915), Il (1916a), k& (1919)
B (1920) ZFBROMERE T —IEird U THEO R OV S EEBRE F A ko

Bgr F ik govgh 6 EE, ks, BRI COEEEY - 4 £EOME LS LT
DF, PF, AF &L, Wi Gl & TOEMLBE HLIE L, ZOWWE(), R (ED)
iEfE (D, MkEOE S (PL) k& (BH) HrEHL, ThELTRITR2ETHRUBEY
100 A2 7ef % =Red THEL 720

A, FEDRRERVEREL

Anguilla japonica & A. marmorata =i THRE & £/ ERTLEER 8 & O BR T K
THEELZRDBEY TE 5. ML THEOEFRD lERCE 3 2BROLOXRET, £E
THNELFIR LD BE S AL K Sh, WEMOBROMD K SEZERONOARE ST
LD EHZA Do 2\ D RHAID CERN BET IS A. japonica K A.marmorata =XF|
ENDRERMEEETE, BE, BOE SKOEHLBEOMNBETH 5,

BL, BTF BHEOPEBHZR-EL T (B 13E) fr3kk 50, MREmER R8s 7
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Table 116. Results of measurement about the morphological characters.

ltems \\SpeC|es Mean value of A. japonica, female(Mj) IMean value of A. japonica{Mm) ¥

HL 12.770 4 0.090 13.190 + 0.114

DF 30.720 4+ 0.329 25.452 4+ 0.259

AF . 40.099 4+ 0.165 42.048 4 0.133

PL 3.825 4+ 0.069 4.133 £+ 0.227

S 2.369 -+ 0.022 2.809 L 0.138

ED 0.942 4+ 0.015 1.208 4+ 0.224

| 1.906 4 0.006 2.862 4+ 0.135
BH 5.171 4+ 0.077 6.133 4+ 0.249

3 This value was obtained from the results by Takahashi (1915), Ishikawa and Takahashi
(1914), without distinguishing male and female.

HEOEEE (R) ¥ RUNEFEITEDORE ) TH %o

Table 117. Reliability of several morphological characters.

. - Mj ~ Mm

lceme Mj ~ Mm ViR T om bt e
HL 0.420 0.145 2.9

DF 4.263 0.419 0.2

F 1.949 0.212 9.2

PL 0.308 0.237 1.3

S 0.440 0.140 3.1

ED 0.265 0.225 1.2

| 0.955 0.135 7.1
BH 0.962 0.261 3.7

Remarks : Mj---Mean value of A. japonica Mm---Mean value of A. marmorata oj---Standard
error of A. japonica osm---Standard error of A. marmorata.

s, R R OB MEL ORI RO TIREE S AEL WD b, Anguilla japonica
& A.marmorata U THEDOGEDF L BHC, $72BBEOMEIFTHI-ET 5, &

DTS LB O NI OESEYS Anguilla mavmmorata [ZH&T A.japonica [Z/NT
D 3o IRMGIE A. marmorate Pk T A. japonica D/NTH V0, WEL A. marmorata i
B EEEECER?FED bh b,

Ey o1z, A, BF (1914) RUBEE (1915) 23200 72K O AR O 7N Tk
BEED M ER B EEE L BT S OFERE A O RFE RO T O 2 2R 3D, WEE
P L 5 DI TERERE L & U T2 b %, (HLD \ ZTRERYEEN B U ML B
BOD DI LFEFETSSHETD 2o

B. B # B H

BFHEEFHRAFEEDPH-EERRT L5, BREEOFTHEORZIL A. japonica Tk
SCHMIDT (1912) 2% 115.8764-0.062, FHJII, &# (1914) 2% 115.65, FHJI] (1916) »%
115.88140.001, EGE(1929) »°115.792%, Anguilla marmorata Tk A, =iE(1914)
75 102~107, &iE (1915) #° 99~107, EGE (1929) »% 104.75% 383 1L, MM - L

BET Do - ‘

FEZIEDONE LR LR, Al SEOMEETORBE I SheD TITEL
TECFITT 5, (51185%)

FUBRDMR L EHINZRD 5L, HFIIRDED TH %, (FEIBNEM)
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Table 118. Number of vertebrae of A. japonica.

Authors Ishikawa and Takahashi Marukawa
N - SCHMIDT Ecn
o. of Japan | Formos | K J [ K
vertebrae s} | a | orea apan [ orea
119 1 — — 2 — 3 6
118 8 2 1 11 4 17 27
117 19 9 — 47 11 43 90
116 28 17 1 123 20 68 134
115 23 12 2 55 7 40 117
114 17 5 — 15 2 23 55
113 3 2 — 5 1 7 6
112 1 i — 1 — 1 2
111 — 1 — — — — —
115.004 115.681-+ 115.888-4 116.1114 115.8674 115.6144
Mean value 0.091 0.136| 116-0% 0.404 0.106 0.062 0.036

Table 119. Local variation in the number of vertebrae of A. japonica.

Number of vertebrae | 119 | 118 ’ 17 | 16 | 115 | 114 s ‘ 12 | 11 | mesn value
Japan (Mj) 6| 36| 109| 219 (18| 55| I5 3] — | 115.847+0.035
Korea (Mk) — 5 11 21 } 9 2 1 — |  — ] 116.10240.103
Formosa (Mf) — 2 9 17| 12 3 2 1| 1] 115.68140.120
50
[ saean
BE orca
40+ F77] FormOsa
L
2 50k
Z
a 7z
O
& ok
& l
1}
rﬂ | . —

s 4
112 [ B3 114 115 116 117 118 119
NUMBER OF VERTEBRAE
Figure 33. Number of vertebrae of A.japonica in three regions.
EER B B Lk B LHEI20RDE D TH %o

Table 120. Reliability corresponding to the table 119.

‘ I Mi~M& | Mj~MF | ME~Mr
It Mj~MK Mj~MF ‘ ME ~MF | = ‘ = Sge—— =
o : ' _1 VeiZ o2V 6 1® 1or?l o530 r?
i 1 ‘
Reliability 0.255 0.165 0.421 | 2.3 | 1.3 2.6
! 1 \

Bie, BARELGBE, HAELYBERO BEELPRETIIMELRD 5 2 & 2 ki
o BIBHFENER PO, BBEREM /D ICERAYD B, HEENIEz0ERZ
= L st EGE (1939) 0 A. japonica OBFHEETOEHNOMFEREZEREORR L
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T (FF1213%)

Table 121. Local variation in the number of the vertebras of A.japonica.

Number of 1 .o (1923)} Shanghai(1924) | Swatow (1925) Hongkong(1925) | Canton (1926)

vertebrae

119 2 -1 2 1 —
118 11 4 10 1 1
117 39 19 20 11 1
116 52 18 33 19 12
115 40 25 19 21 12
1i4 18 13 . 14 . 5 5
113 2 1 1 1 1
112 1 — 1 —_ -
Mean value 115.885-£0.064 | 115.704--0.093 | 115.9204-0.091 | 115.695--0.096 | 115.31540.119

ML T A japonica & A. marmorata > DRNZZFHEERCELHEES D ), EEEE
TEBED A. marmorata H/NEEFRLUTED. 2\ DHBRZROEETERT 5, BHEE
BB O THEL, EKEECACEEECLVHSEE, GUNTHER (1862), GILL (
1863), JORDAN (1892~1893, 1894, 1905, 1919) =& > T bizess, HUBBS (1925)
1% Clupea pallasi X Sardinia caerulea \—5k> T, ROUNSEFELL (19293 KTPE=
v FEEDER 7R L, FEy- HUBBS (1922) FERII/KEOYE -2 HTIEE L,
R (1947) FHAREHEO S /T, HXPHREEER;ERBORNH LR L TE 5,
EGE (1939) 2k 2D ABEOFHEERONERRE L EHE L, ﬁﬁ%ﬁﬂ&:ﬁwu 55 & FEI22ERD
BYTD %,

Table 122. Relation betwsen the number of vertsbrae and the Latitude.

etitude Specics Vortebne
0° neighbourhcod A. ancestralis ’ Ean 103.32
Vs A. borneensis pPopTA 105.50
0° ~ 10° N A. bicolor pacifica SCHMIDT 107.15
0° ~ 20° N A. marmorata QUOY & GAIMARD 105.53
” A. celebesensis Kaup 103.44
Vs A. interiolis WHITLEY 105.40
” A. bicolor bicolor MC CLELLAND 109.53
Va A. nebulosa nebulosa MC CLELLAND 109.13
4 A. nebulosa labiata PETERS 111.29
Vi A. obscura GUNTHER 104.03
Ve A. megastoma Katp 112.26
0° ~ 40° N A. mossambica PETERS 102.89
20° ~ 40° N A. japonica TEMMINCK & SCHLEGEL 115.82
Va A. reinhardti STEINDACHNER 107.78
Vi A. australis australis RTICHARDSON 112.64
40°N neighbourhood A. dieffenbachi GRAY . 112.65
20° ~ 30° N A. australis schmidti PHILLIPPS 111.70

FEWEED b ORKAEE LD & A. japonica & A. marmorata OTEEMNIE B S H
FTHEIHE B, Elbeﬁﬁﬁ’ﬁﬁ)E{E@Itﬁﬁb‘%ﬁf A. marmorata »* A. japonica kY

3B O EE CGEELL, A. japonica ¥ A. marmorata x ) LU & D LIRS
b,
C. | 5l
GUNTHER (1861) & A. japonice = ZEEHEI-HEELR ¢ &1 L 7= P Anguilla
japonica F ¥ A. marmorata F oY+ SR EE - ﬁEO“C"%*‘“ ~ S, SEIEEN T
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15~ 2 A0k ¥ BA T/EDo ML T, EGE (1939) &% LAMUEHFOR ST 2, A
BIEEDE SO A. japonica Tk 822, Hefk 84% Td b, A.marmorata
Tix 70% T» b, WEEECHLMCHEL D bivdo

DL S A A BRI BE O R BV k> T Anguilla japonica & A.marmorata % BIE
LD, HAEOEEYXOBIERE Lice (XENIZBRLEESIAYF)

1. Anguilla japonica Temminck & Schlegel

Anguilla japonica T. and S. 1847, Fauna japonica, Pisces; BLEEKER*,18532,
Verh. Bot. Gen., 25. (51); KNERx, 1867, Reise Novara, Fisch; SAUVAGE
and THIERSANTx, 1874, Ann. Sci. Nat. Zool, ser. 6; MARTENSX, 1876, Preuss
Exped. Ost. Asien, 1; MOLLENDORFF*,1877, Jour., North China Branch Roy.
Asiat. Soc.; PETERSX, 1880, Monat. Akad. Wiss. Berlin; KAROLI*, 1881,
Termerz. Fugetek Budapest, 5; JORDAN and SNYDER, 1901, Proc., U. S.
Nat. Mus., 23; SNYDER, 1912, Proc., U. S. Nat. Mus., 40 (1836); JORDAN
and METZ, 1913, Mem., Carneg. Mus., 6 (2); TANAKA, 1912, Figures and |
Descriptions of the fishes of Japan, 9; JORDAN, TANAKA and SNYDER, 1913,
Journ., Coll., Science, Tokyo Imp. Univ., 33; ISHIKAWA and TAKAHASHI,
1914, Journ., Coll., Agric. Tokyo, 4; WEBER, 1912, Zool. Jahrbiicher, Supp.,
15; FOWLER, 1920, Proc., U. S. Nat. Mus., 58 (2338); OSHIMA, 1919, Ann.,
Carneg. Mus., 12; EVERMANN and SHAW, 1927, Proc., Calif. Acad., Sci.,
ser.16 (4): NICHOLS and POPE, 1927, Bull., Amer. Mus. Nat. Hist., 54; WU,
1929, Cont., Biol. Lab. Soc., China,5 (4); SHAW, 1930, Bull., Fan. Mem. Inst.
Biol., 1; CHU, 1921, Biol. Bull., St. John Univ.,1;1935, West Lake Museum;
LIN, 1922, Ling Sci. Jour., 11 (1); 1936, Bull., Cheking Prov. Fish. Exp.
Stat., 2 (5); EGE, 1929, Dana- Report, 16;

Anguilla bostoniensis GiNTHER 1870, Cat. Fish. 8; ##RJFE, 1892, Bl=Aa)
Va4 ; ISHIKAWA, 1895, Zool. Magazine, 7 (82); ISHIKAWA, 1897,
Preliminary Catalogue of Fish in the Collect., Nat. Hist. Depart. Imp.
Mus., JAPAN.

Anguilla vulgaris Turt

ISHIKAWA, 1895, Zool. Mag., 7 (82); ISHIKAWA and MATSUBARA, 1897,
Prel. Cat., Fish. Col., Nat. Hist. Dep. Imp. Mus., JAPAN; ISHIKAWA, 1898,
Annot. Zool. Jap., 2.

Anguilla remifera JORDAN and EVERMANN, 1902, Proc. U. S. Nat. Mus.,
25 (1289).

Anguilla sinensis JORDAN and RICHARDSON, 1909, Mem. Carneg. Mus.,
4 (4).

Muraena japonica (Schlegel). FOWLER, 1928, Proc. Bishop. Mus., 10;
FOWLER, 1932, Hongkong Nat., 3 (1); LIN, 1926, Bull., Chek. Prov. Fish.
Exp. Stat., 2 (5).
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2. Anguille marmoraia Quoy and Gaimard

Anguilla marmorata QUOY and GAIMARD, 1824. EGE, 1929, Dana-Report,
16. _

Anguilla mauritiana BENNETT, 1831, Proc. Comm. Zool. Soc. London, P
128 ; GiNTHER, 1870, Cat., Fish., 8; WEBER, 1912, Zool. Jahrb. Fistschr., 15;
WEBER and BAUFORT, 1916, Fish. Indo-Aust. Archipelago, 3; OSHIMA, 1919,
Annot. Zool. Jap., 11 (1); NICHOLS, 1928, Bull., Amer. Mus. Nat. Hist., 58;
CHEN, 1929, Bull., Biol., Dep. Sun. Yat-Sen Univ., 1 (1); CHU, 1931, Biol.
Bull. St. John. Univ. 1; ISHIKAWA and TAKAHASHI, 1914, Jour., Coll. Agr.,
4 (7); TAKAHASHI, 1915, Jour., Coll. Agr., 6 (2); JORDAN and EVERMANN,
1903, Proc., U. S. Nat. Mus., 25 (1289); EVERMANN and SEALE, 1907, Bull.,
U. S. Bur. Fish., 26; SEALE and BEAN, 1907, Proc., U. S. Nat. Mus., 33
(1568) ; HERRE, 1922, Philip. Jour., Sci., 23 (2).

Anguilla manabei JORDAN, 1913, Proc., U. S. Nat. Mus., 44 (1957).

Muraeus mauritiana (BENNETT), Lin, 1926, Chek. Prov. Fish. Exp. Stat.,
2 (5); FOWLER, 1928, Monograph., Acad. Nat. Sci. Philadelphia, 2.

Muraena manilensis BLEEKER ,1864, Ichthyol.,4; JORDAN and EVERMANN,
1902, Proc., U. S. Nat. Mus., 25 (1289); JORDAN and RICHARDSON, 1909,
Mem., Carneg. Mus., 4 (4).

Anguilla sinensis NMICCLELLAND, 1844 ; ISHIKAWA and TAKAHASHI, 1914,
Jour., Coll. Agric., 4 (7); JORDAN and EVERMANN, 1903, Proc., U. S. Nat.
Mus., 25 (1289); JORDAN and RICHARDSON, 1909, Mem., Carneg. Mus.,
(4. '

Auguilla lativostris GUINTHER, 1870, Cat., Fish., 8.

3. XEFHE2PLETIBAEROSS

SCHMIDT (19252) [ZEIBEEER O ATE#AE - AT 259454, 192748- iz Tahiti &0
New zealand =G 257 %, 1928F 12X EMBE-EOTOSH L 2 Ehids L.
BIR (1949) FHAEEEOBOL YR, B oA L X T 2ERZBIFE L. Bib, X
FHERAD—RFELOCHEE PG & UTTATERE Sh 2kKE— o R21EEO@E & sh
T4 HEEER BN, FIEMm-ERLE S 280 9 EH, XFEORNLZICERT, ==
—X=2XYOFDO LN Y YR TEOTRAC &L 7THEHEOBEY 4L, WAEOMULE b 42
OH GV EDOTEFL EMTH v, H, BE-Esn 2D LW AREEYHHT 5. ZOEITK
THAER - ZBMOERS LR L, ML FNEr BRI Lm T HEE, ZOHF L BED
RHEHTD 2L Lo

FHIRTEECZRG % B AFEBOSA L FICREMCZT D, REORMN, HABSAHEHG
L & 5 EEAR

KFFELOEEECRT 28B0O5H 2 Mr$ 2 L H4ROB Y Th 5o

T U THESRFRSEE RO TR Sz B AEEBIEHOREHIT OB Y TH 5o
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a. Anguilla japorica Temminck and Schiegel

TEMMINCK and SCHLEGEL, 1847, E; BASILEWSKY, 1855, Peking; KNER,
1865, Shanghai; BLEEKER, 1853, 1867, China, Japan; GUNTHER 1870, 1898,
North China, Manchuria-Newchwang, Formosa, Japan; SAUVAGE and
THIESSANT, 1874, China; MARTENS, 1876, Shanghai; MOLLENDORFF, 1877,
Chihli; PETERS, 1880, Ningpo; KAROLI, 1881, Ningpo; ISHIKAWA, 1895,
1897, Japan; MORRISON, 1898, Manchuria Yingkow ; JORDAN and SNY DER,
1901, #F=, Sasuna, Tsushima; JORDAN and EVERMANN, 1903, Holoto, &
7% ; JORDAN and STARKS, 1906, Miyanoura, Yakushima; JORDAN and
RICHARDSON, 1909, Eift, &% ; FRANG, 1910, #iZ, Oyama; SNYDER, 1912,
=B, ¥4, Wi, =% ; TANAKA, 1912, TANAKA and SNYDER, 1913, H#gn
b ElE; JORDAN and TANAKA, 1927, AiE; JORDAN and METZ, 1913, £Ii,
KT ISHIKAWA and TAKAHASHI, 1914, g4, &9, Bi#E; JORDAN and
THOMPSON, 1914, =g, M ; i, 1916, HAMNH, L% ; JORDAN and
HUBBS, 1925, Japan, Soochow (China): FOWLER and BEAN, 1920, Soochow;
SCHMIDT, 1925, B4, &% ; EVERMANN and SHAW, 1927, I-J&, &4 ; NICHOLS
and POPE, 1927, Nodoa, Hainan; NICHOLS, 1928, Tungting Lake, Fuken;
OSHIMA, 1919, &F§; 1920, Tozen River, Sintiku, Ako Lake, Candidins;
TCHANG, 1928, 1929, ##, Soochow, King-In, Wusih, Chingkiang; MORI,
1927,1928, Liaoho, Yaru River, Saohokaw, Tie-ling, Yinkaw, Lienshankwan,
1937, =% ; FOWLER, 1929, Shanghai, Hongkong, Newchang, Amoy,
Hangchow, Ningpo, &, H#A; WU, 1929, Amoy; CHU, 1930, 1932, West
Lake; SHOW, 1930, Shing Tsong, Kashing-Fu. Chekiang Province, Soochow;
HERRE and MYERS, 1931, Cantong; HERRE, 1934, Hongkong ; LIN, 1932,1936,
Heungchow, Kwangtung, Canton, Hongkong, Tsien Tang, Kiang, Tinghai;
P. SCHMIDT, 1931, =i, Yonge-River, Korea; KIMURA, 1934, 1335, 1935,
Soochow, Kiangiu, Wu-Si, Kiangsu Province, Kinkiang, Kiangsi Province;
MORI and UCHIDA, 1934, kEf, T4k, FF4E; #ZEI, 1937, SRS, \XLE, =
%15 ; CHEVEY and LEMASSON, 1937, H s ({AED#HIF ; FU and TCHANG, 1933,
BHd s abHEE, 1936, 1938, /NWIRER, HENI, =&, Ao gl EaEl; 4, 19282,
FEII; FEE, 1934, L4k KL, 1940, gE, 1941, WLJI; /b, 1935, F@H; &
[, 1903, #EEMAGH; BHE, 1931, &, R, 1892, Ao, 5Eo 2.3 O
WG FAE, ME, 1938, jubiuEl, dUF; 1918, gEk; Ed, 1929, H
1920, R ; &AL, 1935, 2.

b. Anguilla marmorata Quoy and Gaimard
y

BENNETT, 1321, Mauritus; GuUNTHER, 1870, £ast Indies; BLEEKER, 1872,
China; WEBER, 1912, Hongkong, 1913, Menado, Celebes, Nabalina, Nusa
Laut; [, &#E, 1914, @ROBEHE T EE, Bonin Islands; &%, 1915, Bonin
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Islands; WEBER and DE BAEUFORT, 1915, New Caledonia, Dutch East
Indies, 1916, Sumatra (Lant, Tawar Lake of Manindjan, Padang), Simalar,
Nias,Java (Batavia, Buitenzorg, Tijibulus, Perdana, Tjibiliong, Kowawang,
Tjitjurup, Tjitarik, Kuningan, Djennber), Borneo, Bali, Lombok, Sumbawa,
Flores, Timor up to 700m, Wetter, Babber, Celebes, (Makassar, Lake of
Tempe, Dongala, Lake of Posso, Menado, Tondano, Kiabat di Atas),
Saleyer, Togian Islands, Buru, Ambon, Nusa Laut, Batjan, Ternate,
Halmahers, Rawak, New Guinea (River Mamapiri, Klipong, Tawarin,
near Humboldt Bay, German New Guinea), West Pacific Islands, River
Mary in South Australia, Honkong, Philippines, Formosa, Andaman
Islands, Ceylon, Mauritius, Johanna Island, Natal Mossambique, Zauziber,
German East-Africa, Mowa(Malay, Batavia), Lubang(Sundan), Ikandenog;
OSHIMA, 1919, Kachek, Tainan, 1920, Giran, 1926, Ako, Daito, Sinkaiyen;
FIERRE, 1932, Calayan; DELSMAN, 1927, Java; NICHOLS, 1927, Hainan, 1928,
Fukien; GHEN, 1929, Fuken; FOWLER, 1925, Guam, Saomoa, 1928, Guam,
Samoa, Kusaie, Polynesia, Marshall Is., Ascension Is. (Marshall Is.),
Caroline Is. Society Is. 1932, China, 1928, Roa Reposa Bay, Fatu Hiva,
Marquensas Is., East Indies, Philippines, Micronesia, Polynesia; FOWLER
and BEAN, 1922,Zamboanga (Philippine); MORI and UCHIDA, 1934, M E;
#x, 1936, Biff; LIN, 1926, Chekiang(Chusan), Fukien, Kwangtung, Johanna
Island, Zanibar, German East Africa, Mozambique, Natal; ROXAS and
MARTIN, 1937, Philippine; FE%, 1931, 4158 ; 3ZE (L, 1937, /N EE ; &5, 1929, ~ 3
F B, FTF 2B idE, 1949, K1, 1938, Markassar, North Borneo, Tawao, Timor
" Island; ABE, 1929, Palao; EMH, 1943, miE Sy, wHE, 1928, HIHE ; #E,
1934, L1k, WHFEE; wH, 1935, FnEkil, KBC; M, 1930, HEILREDLHET; FHE,
deE, 1939, BHE; =H, 1929, #0H; HERRE, 1922, Philippine (from Calayan,
North of iLuzon as far south as Jolo), 1931, Bangled, Abra Province, 1935,
Atuona, Hiva Oa Is. Marquesas, Tahiti, Papenoo River, 1929, Ponape,
Kusaie, STEINDACHNER, 1903, Halmaheira ; GiNTHER, 1910, Solomon Island,
Marshall Island, Society Islands; SCHMIDT, 1925, Pelew Island, Marianne
Islands; KENDALL and GOLDSBOROUGH 1911, Caroline Islands; SEALE,
1907, Philippine, 1935, Suva, Fiji Is.; EVERMANN and SEALE, 1907, Tarlac
(Philippine) ; JORDAN and SEALE, 1906, Samoa Islands, Johanna Is., Fiji,
East Indies, Waigui, Tahiti, Ovalau; WHITLEY, 1928, Melanesia.
ML T, A. marinorata ORFEBOGMEL THEINALDEKDBY TDHD Do
WEBER and BEAUFORT, 1916, Salibabu, New Guinea O RO FEEERE,
Australia, New Zealand; JORDAN and EVERMANN, 1905, Sandwich Island
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(Hawaii); GUNTHER, 1910, New Hebrides, Fiji Island, Ellice Islands,

Tokelau Islands, Tonga Is., Cook Is., Manihiki Is.; SEALE, 1906, SCHMIDT,

1925, Tubuai, Austral Is., Easter Is., Malay Perinsula, Séiam, French

Indochina; SEALE, 1906, Marquesas; KAUP, 1835, Tuamotu Is.;

ML T, PLEOHLE DA T Marquesas X HERRE, 1926, Fiji Is. J& JORDAN and
SEALE (1906), SEALE (1925) =& > TR A HE Shze

BACRT 2 FELEIHERALENE U THEEShEE SR TY S, R L0ERDE
DTd5o
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BARESOHEE, ETILVIEERICEET 5 Brs

ERr B RS, B RENEIIEN, FEURERAEHILEERNAOEE B, T

ZNEGFEE 7 HETDH 5o OB ACHBETOMIITHRCHRE SN,

DLRFI2E U 2R EH A K h
IEEARIDB Y TH 5o
Anguilla japonica O45ADI
IRIZEL TR, JORDAN and
SNYDER (1901), JORDAN,
TANAKA and SNYDER (1912)
& i, SNYDER (1912), )i (
1916a) |28, A, E&E(1914)
FALEETD 5%, EHREKERR
Zr (1927) (ks L RXTEHEFE TR
JLHEE R EIRD BT 2R
BT, BAEsE IR ARIITS
%o B (1892) OFE LRETD
Bo KR (1926) ik &L IWEEME
&, BEHFCE L FHEAOW EET
ELOWEREY> D Y, BRI,
EENEFHASEDEHY D Do H
N (1917) ZEER, RPDEHEIIT
A THRER THRIE Shc L5
8k U720 T R BF LR THREIRD
ZEE L CEmA L LTBISND 4
DERMEIND, '
H A7 B AT 209 kb B D
Iz E LD » R b, E8H
MR HETESEE L T 500
RTERTEI, #BI1, BEIN, B,
gL, ==L SN, wIn,
KN, AEGB, Al BE.
HEE, AREEHEIEELTEDL
T s, BAFR2I4E (1892) o 6
EETERAN T AT EHE L E Y
L TLE, RIEEDHEMI RGN
Do AFWAINZAT Bi8DIRIEE &
FRN R L5125, SRR
DV Td %o

BB RFEHEER >R 44 (i aF]

h in every rivers and lakes in Japan (average annual amount of catch during 1927—'31).

Amount of cat:

Table 123.
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Figure 35. Amount of catch of Anguilla japonica in-Japan.

BRI EOEEHS RABELRT . BAERRATERROWEED 7.9% T EXIER-
S HILNHRE B AEROECRE L b 4 4B TH %, ERLEDINGEERT 5. ILiEEE
RO BAMEENERTEED 89% T v, AEEORTE[E BAEH & TRRFERY S
Vo Hd BUEHEBHIREEDE < 3‘: BIZAED T ¥ BRI OV KFEEE & H ANGE & OHE
EOHBIZE;IEEAE TP R LERL, T DELSMAM(1927), SCHMIDT (1925),
HA (1940) Z0EMT X 510, BMEDHLEOBERVEETD A TD 2.

AAeiEER B Tl KNER (1865) & 1-#, WU (1929) & Amoy, NICHOL and
POPE (1927) & Hainan, LIN (1936) /%53, PETERS (1880) FOWLER (1929)(1932)
13&EH, CHEVEY and LEMASSON (1937), JEHE (1943) pﬁ? '}-\fchj“ (ILED) Zo"% o
HERRE (1923), SCHMIDT (1925), ROXAS and MARTIN (1937) \=f& 5 & Philippine
CRAA LI, 3GRI (1927) 12k 2 & NEERE, ALE, ZEECOH L, &E (1939)
SR BENT TZRAA LI T AN EDF X T HHACIERIELZ, 134 (1923, 24) 1=

j:ﬁ‘%%?ib/t HLOLPME BT 2EETH b, STREETS (1878), SCHMIDT (1925
a,b) 1=k 2L RKEORFERFELI N7 4 2@FE2 M/ LIEN. -

s#£->C Tongking (HE#75) AU Hainan ifﬁ:‘?ﬁ@ﬁéﬁﬁfs AFEHEETIRIEERE
HERTH b BORRTS 2o i L THREHEETD 2. _

Anguilla miarmorata O)é}/ﬁjﬁ:ﬂx\}\ AN m}’ri}éé&‘hﬁ'f‘, PEHERIZEEER T 7 ¥ » NatalT
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BARESR DA, EBIWVICETIzEET 5 U5t

FORIGILERRFEET X NSRS, EECKTHETIE Marquesas 5T ® 5o L TEERE
WEBER and BAEUFORT (1918) =fk% & Natal (EEEE 77 v » S20° E32°) T» %,
Fx (1936) ZEREEMEDY /K AEOHBHIH ¥ KD X 5 CKES Ui '
I . Holarctic superregion. .
1. Siberian subregion. a. Siberian district. b. Andyr district.
c. Kamchatka-Okhotsk district. d. Amur district. e. Maritine
district. f. Karafuto district. g. Hokkaido district.

1]

. China subregion. a. Japan proper district. b. Chosen district.
c. North China district. d. Middle & Lower Yautse-Kiang district.

e. Upper Yautse-Kiang district.

%M

Mongolian subregion.
4. Baikal subregion.
T . Palaeotropical superregion.
1. Indo China subregion.
a. South China district. b. Taiwan district.  c. Hainan district.
JRE (1943) ZFEEDHKEDSH LHHEL T, #F& (1936) o Hainan district %
South China district \=@3E+ 2 7 & ¥ L bz, i L THAED Anguillidae 0
HIRE S b BB & Anguilla japonica ik China subregion & Indo-China
subregion |-HE. ) Palaeotropical superregion Ti&FHF (1936) 1=k % &, Hainan
district, JEM (1942) =k % & South China district %ZE§RE¥2%., Anguilla
marmorate 3 Palaeotropical superregion %0 {LDTH2T China subregion &
T % kR, Chosen district (OFE#RM—#E, Japan proper district OXT-EEEFHE
D& 75 %0 fE2 Ta (1928), FEHE (1943) OBOKAFOHIMAS A EHE § 5 1,
Anguillidae O ¥ 5 M BFC RO TRBHEORMMEOT SMHo LR I 2 A2 50
DTHE-EET2O; WY TD VRIALHEAL Do

4. BAESBOSHLHBRLORER

SBOD A L YEFE & OB{RI= T SCHMIDT (1925a) |k Anguilla japonica =B L T
KD K ST HELz.

“The chart of distribution showes that the East-Asiatic eel (Anguilla
japonica) has arange of occurience corresponding to that of the American;
both are found on the eastern side of their respective conditions and
extend from somewhat south of the tropic northward over the temperate
zone.”’

“In the pacific south of Japan the hydrographical conditions are
altogether different, and remind us in several respects of those we
know from the western Atlantic, where the breeding grounds of the
American eel are situated. We have here a system of currents similar
to that of the North Atlantic; an anticyclonic system, where the Japanese
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woFF ek ok B EHR 2(2)

stream, or Kuro Siwo, flowing to the NE, corresponds to the Gulf Stream

in the Atlantic. We have also E, SE and S of this the Pacific Gulf

Stream, an area where there are no perceptible permanent stream.”

ElS B AR L KE RO S L HEROMANED b B AREERD 40" BEIOPE-

KB EL7o

DELSMAN (1927) (1929) & Maley, Sumatra, Java, Borneo O 2#HEXIZEH S
BRI IR EOKEED YT, ERECE T ACRIOASH T HHELHLMZL, BARIC
AT B ARFEE & BANEE & OREEOHRELEEOFEM-BER T LD L L.

F P (1940) & ¥ 7 ¥ DU & & #EET RN I U 7e SR BRI O St o A T & 5 18I
CERT SO L EL L.

ek (1928) 1Ak Ui H AEEEED S5 LV & DBIfR ¢ KD & S v I L7ce BAR
SEERCAKTRERCIEES (AR, dLRTEEEFEER, FoREER, S EER,
Bk, S, NNEEWETES BT, HERCEICKEREN, KAEER, MEERY ®
Bo

EEOMBEREE 7 F ) ¥ ¢ BEEN TR LR ERO RIS BB TR LR L TE
FEZGEE LEELOMEMBL, 2O—Hr IR MATSE —FHLEZA LN TV 5,

B ABEAEER S EABEOM P LICTEA L, BUXFECHO—EEILNEE &
A LT Sl & 700 THAE AT 2%, BRIt 24° i L NS i —E D
s db S B R & ERIEEM O F A E ISR R LR 5o BB
S b EEER TEAE 1 ~ 2 /R, WIEI0E T 2 rdtk¥ 2= e, miBaEd L,
SRR LRGSR AT . EREMD b BN (EE25~36%3C) 1diftiE 2 ~ 3 /K, HitiR1007#
LIFTH B, MLT ?“F/—‘LHJL“kitﬁinué:%w, g»«‘ﬂﬁwﬁ L, B 6 170°E Ml
2~BRIHELT, HEL ~2E/FBL T 50 S EERIES BBl L BT L 250
KE AT B AW B LB L TIhiE S 5 55, ‘rﬂﬂ)"‘*ﬁ%‘kiﬁﬂﬁ?ﬁv‘ﬂl“?ﬂ“v jP_bL BEE
PHF ZE L, %Lﬁﬁbi%?ﬁfAmbtﬁmuﬁﬁﬁ% DD - RBERE
ﬁbff?@z%ﬁbnﬁﬁvzﬁ,b®ﬁkaﬁaﬁww3ﬁrébLu5o:®ﬁﬁ®f
R SRR TR LS FEILHEEE T . 203k 20 KSR F/EE 6 7 &
Y r T B o dLRPEEFSEE IR ALE 15° fEm- o R0 2B L, FALE SR &
OTAER SNFMEDVER T, FlEk 250 HLT, SRR 1 EDIFT, r5 Y7, N7 7
B0t 10°~15°N P -2 THGB L, Samar SR TRz KL, —2@dtEsl
| TEBOERE 2 OAEEEL TRFBEERE 72 5. BATHRERE Austraria &
New Guinea ¥k Borneo & Celebes & DR z@;@b, 1#f% Borneo & Sumatra
%% Java b E3EE T L, Maley, EENELIERELO 7 9 ¥ &€ » B BEDVERE LT
LT, v —iE, SEORMTEE - &4FF %, (Sumatra, Java, Borneo, Celebes &
O New Guinea MHREESRDYPE KO UEROFRLEZTZLDDE S T 5.0 )
*f%mmﬁﬁf¢%$%@%mﬁ#aﬁmb*ﬁ'#Wﬁﬁﬁr%w@ErT5&—uyf
BRERLE—LUTETL, 1| HEEEEREL QM T L, EEPRER &M LR &

Y
o

=R L Anguilla japonica & S. DHAFTHED X 52 205k EHEY
ZOYEBLTEERIRBCOAFET D I LYWL T Do FHATERRE 2RO LT
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AR D YRS, RO ERRI B 3 BigE

» % P B AN B RO T, IR R IO B E S R S I B TR 5 3 D
THDo ML T Anguilla japonica T. & S. OSAORR L ZE L TR B, HAERE
O 1EFF BN O IR B 72 B~ ¥ — ¥k Z R TR IS IRA L, L2 ) 0BG & 3852
WL, XEHO—IRE RN L0 MHLEOHE L AbP oL Mg mA L, X EE
D FRA I EEBIZ RO T2 & 3nTe T, BEER L ETET T 5 InEEm & 4
VEREPR AR D Mt A RO RR S i 7o 2 W I OV IEEE RO BFRIGE LS5 T LIXE
REFT B, JbiFER 7#:‘2@2@710‘%:! b 07 3 Oz ARV E O KT EEE RO 540 13 58 B 1R R O
TToN Do RIBX BRI P55 BRI 25800 78 Ml T Do Tl 3 5 2 & ZOMDR
MOEIE AFIE RO T U TS ASUETTT 4 Z ORI ERI i, B4k 2 <
COHFZEEATOROED G, EBROWEL ENRLDOEEM SN FERRETR
O TTHEOEE ShieFEE (Ul (1917)) 2L BB B ROZE/NKO T,  HALEE
ML7ZeBBEHZA GNLD,

Sumatra, Java, Borneo, Celebes, New Guinea, Marianne Is., Malae,
Philippine £ &HN RN T Anrguilla japonica 3545 LIs0ERIE Z 05 1%k Eio
HETHEO TR LN R EE L RO E A BORERNTEREERY IR LML T b
ELEHGDLLULC, TORTEIEECEL, WO EBRs s Anguilla japonica O
EIGOHRE T2 L ENLRELYEAL 2 LD TH %,

K= Anguilla marmorata Q. & G. OHNFHEF VISR G, KEEREEETED
BB, MERENROBREAD ZOWEYZ T 21FRCOH L TES 2 & IR 24K
THLDTD %o FHIBIAREEH DL O THEFECSH T2 2 LR SR TH 505, BEAL
OZIOAFN -4 F 2B HHFH U TR D, BEEKTE, HEEOWAEERACHTE
W, ALKERIEM E S ¥~ TRE T %o MICBEOWEI D TR U 78k 3 i
2D, BRSO ITDIEDORLDEEL bvdo ML THERE~EMNFRZREE I ek 512
RUTHEER D b Rl = ASRBEED 3 O "B B DAL a4 3 BB o7 ERDE
HLDEBMHE LS.

5. Anguilla japonica T. & S. OEIPBICETIEE

MEEK (1916) ZibFRDIED A4 b MEED B F #HEE Ui, (B26K]) WL s

LEHAEBRLT— ALY YEDLDLRA—EHEL LT Micronecia #i5\= 2 DEEIFS ¥ kD
7o

SCHMIDT (1925a,b) X880 EIINE OV FHMTF DB EF VL EED LI 2 & & R PTEEiE it
WTEERR U /2o 1907~1910 422 E b SCHMIDT FE3ED T2 745 b v 25037 % J » v o3
BEToRE v v N AEDHMAET Anguilla marmorata Ov 7 v+ 775 AFIE L
DLFEDRETD v, HEBRMFOBE-E L ABA CEFERS N L 0EHEE, ik
DELSMAN (1927,29) %7 SCHMIDT (1922) o4&t 2 < + 3 EFERICRO T4 EDE
DEIFGD I # > 27 BT 2 5480 b K THEEROHEFER RO TLX
IR L B By BB TH 2 2 L2 HRE S h, EGE (1939), JESPERSEN (1942)
BN EHERR Lce %72 SCHMIDT (1922) k20 B0 N THFEBDIREST 2 L Z ADHE
R BRI D AR R EESS TIX AL KPEER NG B Bk IR #& L o ey IR & —F
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FHILEREBL, 20 & LI RTEC R ThEKRE> & & SO L B AR~ 8
FEYAE R CAEEL, IOl 2 A japonica OEISGTD 5 LHEE Lk, XFEATF
PETREMNOFRED CEF O T=2— 5 > FOILF~FRZES T 2EEDOR FIH
BES DD, Bl =2—Y 5> FIoAT pIBEEE O - ORBERCERS TS B &
HEE Uizo

507 T T 7 ; [q T K
Nt
&
&
40 g 8
Q Z? R
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Figure 35. A presumption of the breeding place of
Anguilla japonica, after MEEK (1916).

ridE, 3R (1928) Jk B AEGOEIIGE B, Fd/ GRS EER LT DX T
HOT, 1 niTRISCHER U BELE LN LHEE Lo

K& (1941) F o) v BEHEIIE L v SRFBTHH O & Lo

AL RO 5 B AEEBOENS-E Y 2B kL 28B) T 2T, SCHMIDT (
1925) »d T4 < OEED 3 HBIZEREOFE KO TOABR SN HEFGE T 5 L0 DkK
B i U TE TS0 o R D T IEMIE O IR A RESRARIST L 2 & U T, RO & S5 1D ET
B HEE L Tk,

Anguilla japonica DHAgr B DH I ¥ EHX B IR AHEFRIFETH LM Lk
P, D BEEREISFEMDOYELTELEZY TR RE LE»h AL ELE
HUFEE PN SR T NS HEEE T Do

EE D JERER A RILE 20° WL TH 520 LB SRk E 20° UL T 0 (£ 72672
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HABERE OWEE, £BEWONIZZRIZEE+ 3 Bige

o DI AFRERDOAMOEREAN, LM, NEZEOEL U TATEIET2HECH Y
EE, A, FERTIO R b THULEEIR £ 20° Rk b s o HiEkFIE F PSR
EL, BED G/NEFERE EROERL T 2SS h b,

b. & B

K= SCHMIDT (1925a) »’#6#§5 2 & 5 o KPiEeEEig (A. anguilla, A. vostrata) i
U\ EEEEEER (A. marmorata) DEIPGL N LEET & 2FEELEBIC B AEEE (
A. japonica) =B TR &5 LD & UTIEEDS A ¥ L5+ 512, NTHMIZEE (2000m
LIS 2R FRRCHEE U 200m IO K BEWOFEED FZ U e o 60 TR S7eigK s
& 2000m DIEDEERIS A4 L, T4 SCHMIDT OIS 2~ + 5 OEIEERIT
BELUTAEDBOEIISIFET 5 & 5 7HFRAIGAE R KT L OV 0 BB P Ae 7
T Do M DERMIZIL S000m Pl DO BEEEXIHKIED /M, EIBEHEREDTRD, b
EEDOFME SH 28008, 5k 10~100/ - B 5HiskigEs ® v, ElHiskig D R
CHEMHERI MO TTRERN-HEES 22 L DBEHI »O T, EECHE T 280 EPS%
WDERZRTI N THHE S 2R EY AFT %,

c. 7k 1

BRKEEERVBE ¥ 2 RPGER SN B EESIG OB RO T IR 75304505750 2%, SCHMIDT
(19252) 1=tk 2 L K-SR TIHEE 7~15mm Ov 7t + 7 735 2%k 7kiE 20°C F2EOD
200~300m J& & #iE UARE 25mm (- BEST 5L 25~50m BERBI-HIET 2, BB
TR D & EINE SRRSO TiThbh s Z L3R B HZE S s,

U THE ARG 2RE/KEBOLERBRO AL BET 52 & 1 ARk T
B A, BB TIERKEY? IPC T L7220, EMIboE bR 10°C DIF & 75D
TERLEOERTERRE 20°C DLEOEMP %< T,  ZRTKSROEEE T AMEE L
Do 2 AVRBREOENGMA CNERYVEBM-EAFBEL k2, KEBZTELZED 25484
U ETEEORHY E LD, M, L&k T 17°~18°C, AHiosEE Tk 20°C BLE ¥R
FREFEA L0, 3 B L/mEEERE/KEY 1 EMOREE TSR EL b, f, TE
FRTELZET 2. HMIBATD 5o /K 10°C DUFOBIKIZIEERMAEETL, BRI
FADBRIE T 16°~17°C %31 20°C DL EOEE/KE X PTE LN B A G, R/ R
CRORZTBE IO, 4 AT & EEA O BERY SR E Uit DKIER AR UES
LPEomE TRKE? 3 B & b3 1°~2°C AL, BEEX, NERER TE 21°~25°C 1z
Do SHEZ LBV EELL ) ERELEDOEMREE TEIA L v 2°C it LA
U TR DFEA L 2IERY 20°0C DLk 7%, 6 b b 8 TREBHRLVRAH#EEL T6
A 29~5°C.7H126 HE VEIZ3°~6°C LA L THOLRY 1 £ TR 4 Ao &
BTd 5. 7 ACREEER TEERKE,»28°~29°C 27 b, BA» bLLM-E 2K TR
SRS EAREE L 1T LTI O0 Tk %6 20°C ST B & Tt k¥ %0 8 H~9 H
BRI BORE LT L, BIwETH %Y, 9 AhmoE ) EBoZ N 98x v, SFLE
D HFER TRBMDENV I 2 EHKBEITH & VAEE & 52588 LR 28°C DLk
OEBEHERT 2o 10 AKIEDOBET 214 DBRIE 4 BO/KIRIZ 2°CRIEBET 5%, 118
CRBERAE AL URBKBEIEZI-ETL, BRUBMOER TIEZ 1°~2°CHETL, 8
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Figure 37. Monthly variation of the distributions

of the surface water temperature.

HEERCRT 2BRNOKBEOBESH L RS LHELD
Z2O0BEVTRET 5. ABE—XKEEE 40m [RiE-
BKEEE 700m MERCFET 5. BEIORIER A
52T E—kEEE 100~150m MEm-ad b, B
FKEBREFEX SV O T&( 400m MEmcCTEES
BB BE L 2O T EBALEB LA
ERA KR E T 5 gt (B REm) & OSERE

— 22—

BABHR 22

2 6 ILNEERI-E > T21°~23°C
VIS B DY, MPHERRE VLIS TIRAR
AREREREROTES. RUTET
FKHEEIVERES D2 AU EEN
T 100m FZOEEE TR 11 B &
BT 2AE? LB E
U BRMEDO/KEERTHE & b1°
~2°CH T35, 100m JEFmikif
T ARSREZ R LU TERDY
T BET Ui DT 4 A A T
SE> b 200m (& T IEIKIE &
WA LFRAEHE L 185 T LIkEE
DEIPEZEEBETH>OIZMODTEE
TH B ML TKEBEDEES A &
U L SEE L TS S LR
FIE L (SR A BB o T3
RTFER &K & TlEE D, 8
LEEERO/KBREL ZXEE
YL, BRTE—KBETD
D, TidFOREERIVFELC.

ot
i)

30°

3001

Figure 38. Vertical distributions of

the water temperature.

1. Northern off Etorof Is. in
Okhotsk Sea (Jun. 1916)

2. Off Kinkazan in Pacific (Jun.,
1915)

3. Eastern
1923)

4. Off Sionomisaki (Jun., 1925)

(Jun.,

off Formosa



BAEBDORLE, £EBHIZERIZEET 3 Dt

VST 5 (ED TEE LR FREV TS OO TETRBE B (LD TH %o

v b 7T 5 AR (7 ~15mm) pIKEE 75~200m B THRE ShECAE 25mm (=
BET 5L 50m WERBIZE LS HEEIKIEHFEEOEIS T SCHMIDT (1925) 124>
THE O - 3 htze X, FIHE (1935) 1% 24.8mmo A. japonica Dv 7' v v 77 7 A LKE
F 10m BTHRELZD, ThIEEOREKRI VERETILE, KREO/NLZBLEEZD
LORE—KYERE L EXBE L ORHEEC, RESKENS EHIBRE—KBETEBA T
EECELT LDEIEEIND,

PO TKBOEE R SAED b FIBT 31455 BIE B AT R 2 B ER U SE 1R B
KEMOEINS R LEMEV RPN L, BIEOLRE —F T 5,

¥ 5 AEBOBAIREN TR D EBIRADAIKIRZ 8 °~10°C THRE/KEEX 6.7°C TH %
(6. v 7 AEDIHM B O LA T 2HEERSR) . 22 2/KE O ED
FEEMRARE & A S, 0 TEBOEIISOW BERMEKEORRAELEE SN D,
AR TTVEFRONDDEX? A 610H, B TILARATD 52, FRE/KRHGDS
AR TR R Uz b 3 HaYR{E, 9 AVR&E Y~ L, 100m BTRILA &S, 5 HH
PREET ST ML T3 ATk 20°0C DL EOERKFEZEZILNEBEAEDFE, HiX/hE
FUHET® %o

FBL O BOYRIEEFOLPIRT ZESE X
19 ALK, 3 AORMKIRE TEEA G20 b, It o N N T}
O OERKESEIGORELTER T 20 (80T
JLMEBAELIE AR & 5 2 L & 75 5o
MRBDIKBOBET, GREKE-CEVERBLES &, L

100 I~

+ AR AT B BEASTEDE L U TEBREDOKED 5
FEIHRERFONOE Y TD %0 300
AR B & ABER SO0 MBI R g MR b R i

KUK EE 100m BRI bH—KEE S B iED e e
ROk 20°C BETD ), BMkbr Tk 200m & [0l (17
T 20°C RiE T %o ol 1
EBIKIBY TARIKIE & 72 DR R E/KIBH EA L i

DOBH Y, 2 1 BB TREKBEZTRL, OB . 4L
FEWEEKBX EFDE D . WiENOE/LILE s
DRI E MR D TR AT L Ekd sE RS 5 ok

%)O) c‘:%};ﬁ“; Z)o ED B%E‘ﬂ([ﬁ zooc n\—u-%@ﬁ\;ﬁimﬁﬁz 0 GOZAMISAKH};IB l/:zrvm av;s
BOEIHOTELEE 50 L0 LD bhbo e /
EREOKE OB TEHOS—JEE s R EwmEe T[] / /
AR OKIR R B AR 20° R Tk 1C e, ]/ ”,/

FT® B, A. japonica Oy 5 AEDIEENRFBEE Y ~F

8°~10°C L+ 5 L& IZEBETD b, HIZSCHMIDT 500
(1925) v #ei Lz A. japonica ODEPE, Sfidklz  Figure 39. Vertical distribution of

water temperature in the

A. rostrata TEED Y 2 L UCEEIIRE % 20°C 12k Kurosio.
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#ZEE 180° MmN G BILKTEEDESED
SAGE, FHEE T TR 235% LLETd 525, db
£810° [T 24.5% LTV T b, JhfE20°75F
20° O TRE LR UL35.5% U L O EiE S
PRET Do BITIb R R, MARKE
CRALTN— Y > TR 31% VET 2o
Jrgg 20°0~23° HhadtE SEECE L, UK
R U TR AL RV, ORI
KFELEORBEROFLUHESE L, HBKROBERD
BT LRSI T BT BT b

EHROWHOBRESMEREILC BESE
DL (AL, EEEEHRTEN U S00m DU
Figure 40. Vertical distribution of the salinity.  JBA LEES L8 Do AARFEDON BIBMOYE

100G |

1. Mouth of Bering Sea 2T ATk 10m DIETEE ML, SOm
. Sea of Okhotsk PSR THRARIZEEL, B 100m f7 & THEARE
. Liman cold current L C 500m DLgE» LFRA SEW S IR, &R

. East ward off Formosa

B g6 B O° 2 P BR 0k O R i 1R B & VT BE
L, 150~300m J§CHRAL7 D, 700~900m
BT&/N&EiL), BECEMOBERLRY. BEAMEDEHE(LE4 AL 5 AZEDT, &5
A BB TR 25%, WEERT Y 34.75% L7555, O6ACREELKRD, 8HIC
FEBOKD FECHIEL, 2EMTECRD, FOREKLZTRT. I0A R -ERERL, &
KERE T HEMT Do

100m BT 2 2 A O BASEIEOESMIRERD BRE —8 L, REMAESIIEE
142° MBE: THEIG BAEEEC £ TS L, 35% OZHERIZNER, HE 124° iz s T©&
B o ToaR TR o

Bi%, ki &R, iR 30° DR MiESE L b 4 & VERESR TS 2 L34 bt %o

[SAE NG )

. Off Shionomisaki

e. HLBEBECHBEE

SCHMIDT (1925a) 1=k 5L A. anguilla JZFEIPL 4 125 ~22mm (F#513mm),
6 A\= 15~22mm (5 25mm), 8 A1 30~40mm 75D, 24 HD 6 A1k 40~70mm
(45 52mm), 34 H®D 6 HIZiE 60~88mm (Fi 7Smm) VEEL, ThvT be
T 2L UTRAZEE LZLDT, DB EEEET L TlT 35, Zhioy L A. rosirata
BB b EFRCEOTERL, 7~8mm OEKED LD 2 ATHIL, 4 AZZETE9 ~
3B3mm (F# 20~25mm), 6 A= 20~35mm, 7 H24EH1=40mm, 9 HiZ)& S0~55mm & 7%
b, 128 £ TR AKE 60~65mm L7sbh, AHRN-EREELETLHR (3A~SH) &RE
55~52mm D DA WHT 3 %o

R CEERREEOHRENED b A. rostrate FZEEY TET, BRELET LT

ot
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Figure 41. Distribution of the salinity at 100m depth

in the waters adjacent to Japan.

T 5 ABLICDHIEVIE Y SEHIL A. vostrata B 1 ERTH 200 U A. anguilla 1% 3 5
FHEY 5,

SCHMIDT (1925a) & A. japonica &t A. rostrata L EMZFEANZRKOD X 5 1EELL

TEAEEHERM U BIBT VEIBIEIET L, FC Y 7 2882 3 5 5 A OWIMEO&K
EXFUARSITHIRLG(AESTD B2 L, BILIEOHEMNSATL LI AEOREIE
VAR LT & BE OB b A LB A TILFSES T § 258 TH %o .

SR E DL B~z SCHMIDT (19252) OEEL 2EBE U T A. japonica =B+ o4
RESEROTIFEY & 220 CHBRRRET 23 A Fee AHE (1935) IEmgfn 9 45 A29 5 iodhsE29°, H&E
128°18" (A BE—BFRXBSMABEEREM L D EFH 120 @) OFET 10m OKEFZRE
THRE 24.8mm @ A. japonica LZEEINBES5Bv I P27 77 25E LS 62T
ZoEAD A. japonica Dv T b T TIATHHELTE, E—RBIETORETD 20 b
HEMK FPET S 2 L IE R0, A. rostrata D v 7 x T T 7 A DERERBIZ
SCHMIDT (1925) \={& % & 4 A2751= 7 ~22mm, 7 B24H 1% 24~48mm OZE ¥ R34
%75 JESPERSEN (1942) OXKT-LELR D EIEEEDEBED v 7 b+ 7753 2O KEMBE L 21
LRBIIHE D ASOEEYAD b 5EEDI LHEL T A. japonica D—EDv 7+ & 7
75 AFMHYOBEMIEIEI N S KE 24.8mm DLDTHDHLEEL LN B. WLT
A. japonica OYIT Lic v 5 AEOEELH FRABREED BT 1 A22E 2134 58.76

* Brunn (1937) (39H (1935) oHmXEFHETICEELNEZG CHE L < Muraenidae oL 7 + %
77 7 A& Lize AL Muraenidae [TiZFEBF OB DN LB LI L OPEE TEH 3DI2d
HLOTHHDIELZL 7 b2 7 7 7 RTiE ki a0 FEE L T 20 C  BRUNN (1937) o FilxEA
LIZEREETH 30 HBEETAE (1935) i HET 30 CoAEUSTHEERY Bo-NEBLIZE
HOBEET 50
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mm (ZEDhE 53.2~62.8mm), 2 B 5 B12/& 4553, I0mm(ZEED 1%52.4~63.5mm) ,
3HI8E~4 B 1 FioiiA 56.98mm (ZBEOMIE 52.0~64.4mm), 4 H2H~S5H2H
IR 56.72mm (ZERO MK 53.1~64.7mm) TH 2. ELMZHO TR 5, 127258
= 1358.61lmm, 1 HI10HV=1%58.12mm, 2 A 8 H1Zi% 56.6ilmm, 2 A23E ik 57.43mm,
3 Hi3E ik 56.75mm TH %o (FESESR)

DLEOEB ¥ A. japonica OLEOBREEL LT A. rostrata XU A. anguilla D
EEL Y RBEORDIZNTT 5 L RO D T bo ' ~

b g ey

S 4 6 8§ 10 12 2 4 8 8 10 12 4 6 8§ 10
“———— ONE YEAR TWO YEARS — > <~————— THREE YEARS —

(&}

Figure 42. Comparison of the growth curve in the three representative forms of

the young-esl in stage before ascending the river.

—x— A.rostrata, —/— A.japonica, —(O— A.anguilla, after Schmidt, 1925.

Eih A. japonica OFEER A. rostrata & A. anguilla DOTHED BEEDFHIEF
L, TidzOREHGE A rostrata \ZELF 22 L2 6> T2 T, SCHMIDT (1925
Y RS B AMPEEEENR VM R E A B T LTIk o

1z A. rostrata @ 25mmBEECEE Lt DIk S0m Ll b REEZ-HIAT 20 20
B~ e Bk BE LS L —FK T B L EAL b By, NHEOREL A. japonica &
10m L&D b TH 20 6 A SE—kBELBIZEH L TV eEEA bh A. rostrata D
BLFF Do THEKIRS 3 BLEEEIFL(RRT AL LRECRE T2 LDLMES
h, B—KBBUEEBEOKEN v+ 27T 7 AD REDERER ¥ KT > EXLET L%
Do

A. rostrata O REZEENEREO St. Croix T3 H, 7 ¥» » »¥#{D Potomac
» 4 H, Mass jip° 5 )'=] THOT, “NERIFET DL 3~5 B imsd, A japonicalk

Bk b B ShERETOEME 1 A Ta0 64 A LaT, REHE2A~3ATDLS
75‘@ A.- japonica @w@ﬂ%ﬁﬁ:{i . vostrata k. h i 2~3 n EREATD 5o ZOFEKL
A. rostrata OWGEOBREEY A. japonica DX hREFTD AEEETEEEALDL,
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HARBERE OJYRE, RSP UNCERRIZ BT 2 BigE

A. japonica OFESFHIE A. rostrata £ b LIAEBETH 5 2 & XIRET B4 O TG HLET:

Lo, BRABOERTHRE L OO 2WES I DEEA LTI L, AUZBEI R LR
WM 29 6 TH Do FHZIMEAIIEIL AL FIEMENTE U 2BRAE B kiE 8 m, 7K
18 16°C ORPEHE S 2 ¥ 7 AB3R & > gl TIRE L, i5A(1929) 3 MEGE IR v 9
SmKZRZROCT2H LI E Vv v F THRE U e, BREER D L D2 KD ¥ 7 A 8D
FEEIREBEEEST 2O R B O TIiT$ 20O TH-0C, EIEEEEEE A. marmorata $° 55mm
TZEEEL, S0mm D ¥ 7 AMBIZ78-D T+ 20 EEIR & ket & OFEEED 9 1501 H = ® 2D
LHISEL BN L TO 54D E RO 5,

A. japonica O b 81k = DAEFEEH FRAFER D A FEB T LT T & (FEL UK.
T oEEZ M L EEIIE L OSSR (RO I & FENT 25D TH Do 20D EIEECK
ERBOEEREL S  BKRET, HEY GEIT T 2028 L, BHAEEOEIIERE
ADOHIAVEHFRER BREILES Y £ 240, BRCRIZRT 2 & 5 ORI 127780 H]
PSR L, MR VB EEE U HERE D T (2 O TR 2E0OBEOMEITR S
LD EEbN o

U7k 5 5B EL b A. japonica OHEFEEIFSIZALE 20° AT LR O 4 B0 b3
LECROEREEZL bvbe 1, 20 2RO TEOSH & = DERHEED &R &/
SEEERE LD & U BB AE Tl TEBAMI- A ERE LA 20 L HEE S Do T d
BRER O EEHEEDO LIRS A T 280 BFE TH 28 L EEEE TV T v 77
5 2 DBRESNEED b UT ZOHSEEISEE O N TEBEEECRE T 280 BN
DL,

6. & =

1. BAREBOER LIRSS, THEH, ®E» bRFIL Anguilla japonica
L A. marmorata ®2EHL Liko

2. Anguilla japonica %1¥ A. marmorata OTGEIZIIITLRERER O PR TERE RO
EEOMER OV IR O TAEMFEENZER S HD b A. japonica 1k A. marmorala
CH LT, EEERTIEEELSE U B, 2B OMEL R RT 2. (E0T, HEELE
DRI OESES A. marmorata ZKkT, A. japonica F/NTH Do [IRBEIE
A. marmorata » kT A. japonica BI/INTH Do WMEEK A. marmorata 1 E <, K&
3 A. marmorata OFFEBCERIED LD AL, WEMCIEIEENESE RO TE
& DIREQHBZELSFET Do

2. A. japonica O FTHEH CRHFTHEESTE D L. A japonica &
A. marmorata OFHEEHOFE LB I THEI DA T 2EEOHEIMEKZ2LDOT DO,
TWEOSH XL v BT, KTEEEIBBORTEH ¥ KT EREEE L shil A. marmorata ¥
A. japonica X v A FEBIIIFOLEAL LN I L L0,

4. Anguilla japonica DL DEERIE Tongking &A% Hainan T, XL TR
NEFHBSHERTD ) $7HRTD Do FIRZEEETD 2o

5. Anguilla marmorata ODOHHOIRIZFMNEROE s, FHREZEHL 7 7 v »
Natal T® b, T LHEIR T 50 FREIECRTLETR/ER, BT TIE Marquesas
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BT %0

6. B AEEIBEOHIBS A TIE A.japorica % China subregion %{¥ Indo-China
subregion =E. b Palaeotropical superregion Tl& Hainan district ZFgR & 3%,
A. marmorate % Palaeotropical superregion 401D T»-2 T China subregion
i, $FIT % JkBR, Chosen district OfG#EMD—EE, Japan proper district DAFFEFE
DR E 7820 fE2 T (1926), FH (1943) OH/KEEOHEH ST TR Anguillidae 1~
Bl L CEAEST, 20 mo TRIBEOEELEZRE L T AA L 22T 2.0
FEHLD Do

7. Anguilla japonica DA BRI = DY EF EEELIREI-OAS T Bo AT
LEERR IR TH 55, BAEE R SERITR D, ZIEEROSEEERE X EHEER
kD B, BV REMO—IRY RS DN & LRI CHRAL, R
EMD R B BB AR, 80 TEEEREETETT 2XMERERLIVTIET 2.
Philippine, Sumatra, Borneo, Celebes, Marianne Is., New Guinea, Java =
SAELISCOREBDFEFE L KO REE L 3R CGREER ST DB TFHEREERY T
T 22DTH %o

B ODFLIR X GBI ISP U £ O—#BIK ¥ ¥ — 1l L% TR X FEIZOEA T 5% Philip-
pine \Z441 L7s SUREEIIGHEE B, BAMIRL 155,

8. Anguilla marmorata FZEACKERIEN, KTEEEREWEN, FIEHEREFE i,
R E MR DOIERE R 2D E L Z T 5IER AT 50, BARKUEROIER-SAH T 5
DIk, WEERE S ¥ — RS TR > TEBI OIS & B U BEBIRER S~ BN &
FEA P & D FEED M0 B 7o DT AR EHE D L O BE oIt TOH T EORLDT
D Do

9. Anguilla japonica ODHAG LIEH & BERKERY D D, O TOEMGXEHOY
BEESRZT DIFE0 00 A B AN R USSR ELROREIL IS, &
BOOPERER D LAE 20° BT & S EEIIS AR 20° DUL TR T REIs 6 1500Y, RO ES
b3, JbiE30° DO L HEA bvdo

10. HAFEEOEING KR O FEFERS & M5 LI & 3 R 30° DL RO
FEOEEIE, 22 5EEIRRECYE Y, EEUBELU RIS TEHET 5.

11. BAEEOKEO A ZMbE 3 A RETZ 305, 20ORICAT 3 200C DL EoSER
ERFEPEE N BAELEE, BIRERDEISA T %o ML TTFEOKEDAEEZERB/KE
X0 2n AU REBN S, 12H1201% 200m FERKB AU ESEY A EEH—L 185, (BODE
FE—KBE LB XEE E OTEETT PN, BETA DT, B—KBELEBA (EF
CELRT2LDEIEM SN D ML T, MEEKIZEE—~KEE 4Om s, FREER
700m [HE=® b, BEEOBERMTRE—XKBEEE 100~150m /&, HFXKEEE 40m &
CHEET %o 15T, KIBOBESAE B AIIEORER LZBFER D EIISG & U TOE
HEmET %o

12. v 5 R EEDPTIEEI A BIEBRADMIIKEE 8 °~10°C TEEDS 6.7°C 1L
2 BIKIEY B DL B OEBRAMEE & R S, 960 T, BOEIPHOHET REORMEKR
DIRALZA bso '

13. Jufg 30° MG MM S v ERER I AOKEE 100m Bl bHE—KEE L F

— 128 —



HAESE ORE, SRV EERIZ BT 5 DigE

ZXREROSEEE KR 20°C BET, BEMEETE 200m BiZd b, KEOKFHROE
EMOAIXEE D EE OB EIS & U TOREYHE T %o

14. EAEOAAIEILE 30° DEEMMOEE L » L ERES T %o

15. Anguilla japonica OFEFEMIGEE A. rostrata = A. anguilla > O H DT
A. vostrata DFEFFHFRCEL U, BB 1 4 EDIPCET$ %0

16. A. japonica ik A. rostrata £ )% 2~3 » FREINCHRTS 20 WEOWIMTELIOM
FERZEINSD L OBEOES M2 LD TH DT A. japonica OEEIRYL A. rostrata Xk
D LEEHIVIITEE Y B0

17. A. japonica OTF DEEDEFERIIMD TE{FEL TEPO DB ET 20 Zh
EBERKEERE X b L EIIST0B L EE St b,

18. ¥EukE, BEE, KB, HBAE, &LREEN L A. japonica DFEIPSGFHEE TS, JLFE20°
DI & 0 6 L << R ONEET, IR /NEEEELE L U, EMAGH T < T
CHIEES TR LS S EEEE RS L B BT %o
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Part three. Study on the Eel Culture in Japan.

F—ix EEFIFOIIEI N T

Chapter I. On the Standard in the Eel-Culture Techniques.

I BHOXERRUAEED

NRER AR EB 2 G 12 48 (1879) FH 5T HITHEC 2 BB 0B A F 8551 T, BOBRE
EHZEMIE D 72D RENCRG 2EEEOBRL ShTESD. B4 304 (1897) &, MK
R AR KRB L B AS E RO, R LB ER T2 2 L 2RA5 208 )
HRORBIFEL 7206 Uico ZOBMIHKBORMEL U TUREL L L TOHhE@BFTREL
T ZOffiEsFL CEE L 2o f8A (1912a,b) (1915b) AR TFTOE Btk E
VI ABEBIEAL, 1ERSTIBTREE 712, X, WMHHE0E b THE Lt DT
LRIZBERL 24D 20T, B THEOIIWEEL 35 2 & 2Lz 1JI(19162) 112
KL, ThBZOPEERL 72D TR, 1EAXZ2ERIBEL LD TDS S
L U 7o BVIKEERMH T AREIER faih, KINFOKERSS TLRTRBIRA LR, I
MROIELWZ & ENFEL 7o 191648, SUIIDBORFZE DRI Lo T > 7 A BIREHHRESE
OEH LU TETHEE T 2 & UkdS, A (1917) 3R 5L, MmO £
SHEHE LU UFETD 5 & OKBRERE 3K Uie KIES, 64 (1916,"17) EHD b &3
U7e5i838 %, B EHOMEOBEE LA, Z0OHBISL L HAHER- X 28804
BAL LB X 2 IO UELE S, KIE A (1920) Vi amii ik /KEAERF 27 f ot
AL s, ¥ 5 2EBOEBIC & BFEE OO 7o DV A BIZE o s ST, Z OFEEITR
T, ¥ 7 ABOWEEBCEKO TREECFELOHEEL D 1, BABESFR/EL, RER
HERED 192 R ASBAE L L, BRI 5 2B B T, e (1922) 135
REDALD IO TEAR L BRE L 7o KIE 1248 (1923) V213 B AR R AUA A Tk
B, HREAG THKEBL TEEE B LUSOKEMEZ) OBECE>T, ¥ 3 =
BOBB LRI OT L ERIIL, FEOICE IS F ol L, 3B ikeEsg
CROTRZED TRHBEEL, B2y 7 28BBEI FE T BI-E Ok ZOM, 25 (
1932~"33), ik, MRIE (1926¢), #IH (1937), Fode, WA (19238) ZUFgIE (1939) & v
7 ABEBCETLEREHEEL, ¥ 7 AMEOARRROVIERE L OB TERIEE— (
1935 a), Ml (1936 a,b,d) A UA (1936, 1938) " 2 Tl 3352 7o
A EF 8 (1933) DS S # IO T, ¥ 7 ~BOBEHHBL EHL, ~ORM
AT B EEBEMBD—DODEUEL D 57 DIZHA LD TH %o

2. m ® K &
AL RIKEBEITEHELGS N O TERL 720 W5 HEREBOERI Y > THRABE -
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HAPEME DIEE, SRR ONC FEERIz B9 3 BISE

BT, HERE (bOEY b HEE) P HAL, BEEKERI PN LISB 72D, WERE
DB I~ BETHHEL LT, AT #EMNT 2 2 &0 TS KEREOEA L
2y, A—RHEOLOFED TRLBELTHED, FFEINCREE, BRERRUEHRRSE
PEM U THERET U %Zo '

BB IR S TR R R R E, JKERLN SR ERS MBI TE shvey 7 ~
BYER L7t DTD Do FTCHERL 2HEAMAT, ¥ 7 2BEROTH-RT 2> 7
2 §BODRETT ORI R R U 72 L DT, FE S HS & 1807 R IEAIE BHRlE U, &
B 1 » FRo A THET8 B /hE 9 rdRi= 1 HHRET U 720 ,

WD RZHEDOMOBRIARD T, HRERL FHHASTERY 2L BEAOFHRAEL
U THIED 72, i ¥ 1507285 & OMUIR MK OFHB O i 2 OEKIE L5

wEmR (W), BER (N), SRR (F) BEE RO TRkdi. HHBBREROERL
wo, B¥¥ no, KiNEOEEY w1, B¥ME m, FHHIHBOREEREL { TROT LD
EYTD Do

W:—\-No_’ NZI—I—Orﬁnlxloo, FIWlf-Wo
L TR ER R AT U ORGSR RO THE LR 20 6, BHELR L LHRERT
pHEGEER (W) TR, EEEEIEERLU. BIbBEEREFL L 70 BB OB EE

Wy i W= xng ToRDGRED 6, T, W T En

3.

b
55
&t
i

A. v REEERLE

@ﬁﬁﬂm%&mﬁ35$@%ﬁbka3M§@%%ﬁ%@:m%1@%%&L%%QE
DOTTD %o ERILAL, B, FAEEBERDEY TD %0 7
EEFS 1. W1 B (90.758) =4 A 4 BHEL, 7SEH#AFL T 7 218 B
TR, fEok S SR TEHL T, N B A0 5o RksHEL T, SAAMET
1, 9 A 22 BRI TEIES 1B (226.8758) KO IVe Bif (45.3758F) wRAMEL
11A1283E 202 5 EE L 720

SRR EE 2. IV, Bib (45.3758F) 125 B 1 BHEL 100 HEAGHE L, WEL T, V1 5
M (90.750¥F) =L, #=8 H10H & p181HRAE, 11HI9RERE L /o

EEEE 3. 5 H2EV IVs Bib (45.3758F) A WL, 125HMEEL, 9 ALLANE
TR L T3, Vs B RO M. Bl (90.7508) WHELIIBMETL, 114
4 BRI THRRNEL 7o

IOk S5 HEERBICAT 2 ERER LR LB I24KRDE D TH Do

B. v 7 RAEE 24

Bzt ElE v 5 2 8% 1 EHERL (EEE TH O T, “hEEC 1EMEAT L oK
HEIWDEDRY TH Do EBIFEMIE 14, BMIOFIZ40ITD 5o
EERFE 1 XEMEE4 S B LB Ly 7 2B H 1IH0HHEL, #IL TR, P&
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Table 124. Results of the culture during one year after the glass-eels stage.

Q:Z;LT:QOF ézhtii:]qe of Population density per tsubo
I;IE' Area of pond At time of At time of
oxp. (tsubo) ( Wo no W4 o stocking fishing
momme) (momme) (momme)] No. |(momme) No.
1 [90.75 ~272.25 2,700] 54,193 128,050/41,415 29.8 597| 470.3 152
2 |45.375~ 90.75 970 23,012 18,750/14,712 21.4 507 137.7 108
3 |45.375~136.125 1,350 27,744 18,920/12,810 29.0] 611 149.0 141
X
Aver. 5,020] 104,949| 165,720/68,937 27.7 578 332.0 138
Average weight
per eel An:)ount of Feeding
Wi—Wo no—nq bait period
At time of|At time of| (momme) (days)
stocking |Fishing (momme)
0.04 3.09 125,350 12,778 679,100 202
0.04 1.27 17,780, 8,300 117,000 181
0.05 1.483] 17,570 14,634 131,900 179
0.05 2.40 160,700 36,012 928,000 202
X Average values show the density per tsubo and size per individuale,
other values show the total value.
Table 125. Results of the culture during two years.
?{;;LT:QOF f‘}tsht;i:: of Population density per tsubo
2’;' Ipt:n;ie:nd At time of At time of
exp. (tsubo) Wo no ( W+ o stocking fishing
(momme) momme) Momme | Number | Momme | Number
1 E gfég"%i/ 106,775 60,268 445,100553, 188 470.6]  265] 980.9 117
2|1 (226.875) 103,390\ 58,380 225,70057,768 455.7 257, 994.8 255
3| (453.75) 117,150 26,495| 367,300[23,423, 258.2 58 809.0 52
4 |1 (226.875) 55,750\ 19,594 137,900/18,324 245.7 85| 607.8 81
5 iV (12.10) 730, 3,132 3,390] 1,632 60.3 259, 112.1 54
Average weight
per eel .
WaWlo |y o] Geied?
At time of|At time of] (momme) (momme) | (days)
stocking [Fishing
1.77 8.37 338,325 7,080| 2,423,210 252
1.77 ?.91 122,310 612 1.050, 800 146
4.42 15.7 117,150 3,072 p
= o 1,937,920 170
2.85 7.53] 82,150 1,270 s
0.23 2.08 2,650 1,500 /87,400 17
. ) ? ’ | 55,300 229

O/hD 3BT, ZDH2 b hERUTORERA L 2 LD TD Do

EB#EFT 2, 3, 4,5

RO 44 AI0ED 6 FH Lrey 7 28 & LAISHMEEEEIL T, K, &, RO/
DATRU T, ARETE LR L 2L D TD o

C. v 7 AGBHH 34

HEEAENE v 7 268 b

BLTH3 W EHDLDTH 5. Blh, BER2EOERES 1 X
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Table 126. Cultured results during three years.
At ti f At ti f . .
stoc{(rinnego Fishierge ° Population density per tsubo
No. Pond and At o -
of its area t time of At time of
Wo W4 stocking fishing
expe (tsubo) (momme) "° (momme) "1t .
Momme | Number | Momme [ Number
1|I (226.875) 160,100 21,539| 286,400|20,351 599.9 81| 1,073.2 76
2 | (453.75) 140,500 15,773| 346,600/11,602 309.6 35 763.8 26
|
Average weight
|
per c¢ v Amount of| Feeding
W1—Wo - f
. . (momme) no—n1 |bait period
At time oFAt time of e (momme) (days)
stocking fishing
7.43 14.07 126,300 1,188 1,315,180 115
8.91 29.87 206, 100 4,171| 2,203,300 257

LL-ofE EiE» &, BEmR (W, WH), ek (N) RO (F) koL H#
127 DBY TD %o

Table 127. Relations between the number of the cultured years and the
weight multiplication rate, food quotient and decreasing rate.
Kind ] One year cultured eels
No. of .
ltems \ oen e 1 2 s Average
Weight-multiplication rate W | 46.43 | 18.33 | 13.10 | 32.0l
Vs w7/ 61.02 29.13 | 29.42 49.26
Food quotient F 5.42 6.58 7.51 5.77
Decreasing rate N | 23.58 | 35.07 | 53.83 | 34.31

Two years cultured eels Three years cultured

1 ' 2 ‘ 3 ; 4 5 |Average 1 1 2  |Average
3.17| 1.18] 2.14] 1.48| 3.64 2.32| 0.79| 1.47 1.13
3.72| 1.21] 2.55| 1.65 7.92 3.41| 0.89 2.35 1.62
7.16| 8.59| 7.75| 9.53| 20.78 8.27| 10.14| 10.69 10.55
11.75] 0.1C| 11.59] 6.48| 47.89 7.48] 5.52| 26.44 5.52

II. REEFHCICRRE

e DRI B EE 13.10~46.43, 45 32.01, TEATIE 1.18~3.64, 1152.32, =4
fa ik 0.97~1.47, Fi1.13% L, B4 0 UEESHEEL D bt b ML TAS SR
DERE—E DRk Ty BEAE B TE T § %0 —FRITHRD 2REDF L HEE
i, BEOBENCY T AERNO/N SOOI BB F LY ZE R Y 7 ABOERGEOR
A DIMACER D LD EHZA LI Do WEYE L RHL 25 ao#EgR(W ) Tk 29.13
~61.02, -y 49.26 %L, Zhr EEOERLECE s MELMEL 2500 2,
HERMOIELERAZEL RS Z L0 k%o
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Figure 43. Water temperature of pond during the experimental period.

HMELZRFHREERCEE IR EBELEESD 2. AT BEBERZRERIRTH 533
TH5BDY, EEIZH O THEAL (1936) ks &, (EDEMEEUKE & FEHEBEOEERL DD
T> /KIED 10°C DIFEBET 32 SEE R kL, WECHIESURBIBA L THL T 2,
AERCAC TR, 12AR2A2 G, ZZED3 AL S TREEE UL, Z0O, TEHANE
MK LA UEBHIEEN T 2881, MR ORBREERDA AR DI e DD B T MEE 4
RIBEEML (B ETd 5o

KIBD AL E 12820 Y TH 5 (LB R2R)o

Table 128. Monthly variation of the water temperature in pond.

Months Jan. | Feb. ’ Mar. | Apr. | May | Jun. | July | Aug. ‘Sept. ] Oct. | Nov. | Dec
Max. (%) 10.3 | 13.5 | 18.0 | 23.0 | 25.2 | 26.0 | 31.7 | 32.4 | 29.9 | 22.7 | 19.4 | 14.0
Min. (%c) 3.0 4.2 7.4|12.5]15.019.0|23.0|21.9|18.3|15.4|10.8| 4.8
Aver.  (°c) 6.9 | 8.2|17.3 | 17.8|21.6 | 24.1 | 26.6 | 28.1 | 23.4 | 19.6 | 14.8 | 8.5

Remarks : Average water temperature shows average of four observations at during
from a. m. 8.00 to p. m. 8.00.
TR D & IREPIEIR kLY 10°C MTOHATH 52 & &3 HEHH L8

B OBEBRTRRINEFEM4ROBY TH %0

BB ME OB RIZIKEF B R B0 T EMERIFME T L, 2 ORI B 52005 ~ 3005 0
PR~ A U, 4008 DB TOREY AT 250 FHBEMLRY Do THEThE
—E DB EMRR TR LON 10 ZL EE Y. HELR (W) LEHAK (X) Lo
m,W—méﬁ(m@*&m2®%%ﬁﬁﬁﬁ¢%oﬁ#agﬁﬁaaxﬁﬁﬁﬁﬁﬁﬁﬁ%
SERVIR BRI LIS D, EEERGESMOIL TEEELL, FLUOREY AL 2iihoF
EEAIRAIR D — D278 5 o

PR B OFEE L L TD ¥ 7 2BOKA S 50O FEkE 5.98 + 0.02 cm, F#tkE 0.18 +
0.001gr T, MBRHERIZE 129RDBY TH %,

D0 BRI E I K IR S SOLBEOMBHEA T LD TH 20 (2T, 1
FEHE L 22RO TR, BREEYFL AR T oROETORERTH 2% ZhimBEL
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Figure 44. Relation between the weight-multiplication rate and the
days for feeding.

X, one year cultured eel. &, average value. A, two years cultured esl.
A, average value. [], thres years cultured eel. [, average value.

Figure 129. Size of the glass-eels.

ltems \ Mean value Standard deviation Coefficient of variation
i
Body length (cm) 5.9840.02 0.2740.01 4.4340.21
Body weight (gr) 0.18-10.00 0.0410.00 21.8510.12

TIBONETEEL RE - OBEROETH O L o B TR I X TORETH U THEET 5,
AESNO—RBOTEEELHREAEE OBRIEFE 130 KDY T 2hi NFd 5 L8458
@i{ﬁ_ D TH Do

Table 130. Relation between the days for feeding and the average

body weight.
No. of cultured years (year) ‘ 1 ‘ 2 3
Days for fesding (days) } 0 202 ’ 396 1 590
Average body weight (momme) 1 0.05 2.4 7.5 | 22.0

WMEERE W RO W OFEEY Waver. R Whaver. & L, &kfE% Wmax, W max.
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Fjgure 45. Relation between the days for feeding and the average body weight.

&), one year cultured eel. A, two years cultured eel. [0, three years cultured eel.

& LMHEEDHERD Wwo 2° 52 65006, BEEDKFSEL IR 0.054L1L T, RADHE
LD TIRD W RO W7 2" BERRACHE Sh %o ZhIZR O T BY ) OREDR
EEFFE SN, Wmax t¥% w ROW” BIREOEBEMORE U455 iR HIMmIR &
R Z &2 kB (B 1313, 46 K2R)

Table 131. Feeding period and its corresponding culculated values of average body
weight.

T No. of years cultured
1 2 3
Average body weight

Waver. 1.65 5.48 11.67
Case of W W max. 2.37 11.00 27.17

W aver. 2.51 11.07 29.00

!

Case of W "W max. 3.10 27.65 92.63

Bie 14T W B3R LSAE 1.65~2.374, W L LS4 2.51~3.10 4 L 7%
Do BEVTIEA ok 512, 7 OBEETE SETHOT, #HE (1937) k1 » FMFAECKRS > 7
AMEDBEREL LT, BEIIES ALmy 7 28% 1 #»EEER LALODRD L, ES Y
HACEKDOTEREL T, HERZ1 1 BORSTD 2 MEOESEELNEL THOD & 5 7ofiE
k8700 (H51323%)

EIBHRAD L DOEMEE 41.9cm, HRE 29.3 A% RL, &E 30cmbl kD404 HSHEE
FEESNBe MUT FHELEETZ L, 222 BEBHSNEEIZEATIEE ACHY TS
CEREREREL, BEREERTRCT, 20 s BEESTIEHNE [ C) 2HL TEINE
BRI O BT TRHA T L HEE L5, BEBL L THE SN TO 28D TH Do 42T
BEEFBROMIIRIE (1949) 0D [+ ¥ ] OB & RS BEED 5 LD TH %o

A (1913 a,b) (1917) 2fk% & ¥ 7 ABIENE, HOMEKAOHEBIK ST, FL
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Figure 46. Relation between the feeding period and the calculated value of
average body weight.

Table 132. Growth of the glass-eels after one year culture.

Body length (cm) 31.0~35.2 39.5~39.6 41.5 41.9
Body-weight (gr) 30~45 85~115 102 110
Body weight (momme) 8.3 22.6~30.6 27.2 29.3
Individuals 51 47 4 1

(REEYF RISy, Wb THETF TR 3~+(0.9cm), H@mEHB T 7,8~FHETR (23.1
~33.0cm), FRKATEHA~TIE 7~ (13.2~23.1cm) =3EFEL, HJI (1916a) 1245 &,
b Tk 1.3~ (4.3cm), KRR TIE 1.7~ (5.6cm) TH %o Tl (1939) [kmgsn 12
AV EAE R 61.6, IEFN 13481 95.42, 1 BOTMkE 21.4gr (5.74) % Lo Lk
G & BB EEREEITRE L tDEE i bh, —BOFBOIREL U THEHRE Y L6
TTHA 5o

I. gRRE (F)

BEBHMARL AR O & 3R TH BEL VN SORBREERS R TH B L ERTLDTDH %o
MR B LTI, 5.42~7.51, B 5.77, F|R 24Tk 7.16 ~20.78, 745 8.27,
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Figure 47. Relation between the food quotient and the
days for feeding.

X, one year cultured eel. (X, average value of one year cultured eel.
A\, iwo years cultured eel. A, average value of two years cultured eel.
[J, three years cultured eel. [O], average value of three years cultured eel.

B34 TIE 10.41~10.69, 745 10.55 3R, (EEAR/NTEE A EOTERLILS
BRIV FIET® 5o KT A S RHER - OBRERIR T2 L5 47 MO Y TH O Tr HED
BIRRERINTD 50 O THREEEY x, MR Y F TFb L, R/IERETEO TR
b EMEDERRIIROBEY TH %,
F = 0.0126 x + 3.210

EORMRRII M B R LR BIOBRY D B0 BEMEOA S OB TIZEE Sh o
FHE T S THEREDZ DB EE S5 2 DITEERHRIIE N L 78 2 DK LT, BEE ML i
D, REKOEADDEET RS D & AR ISR T 2O CLERLER L L TBE SR
TER, ERMRBOR L8 A DEHA bbo XFA—ESETRO T, BEEMERY N T
REDKIL DA, TR, HOMDOER KO TRENBIE S 32, HOE 2Dk blk
ELLEOERYEE Shpy, Uk, BERERE D 4885 XOMDERIE ) i RERDS
s BRE SN B IR BRI TH A 5 LEA b,

IV. ] # R (N)

BHFESIEER 14Tk 23.58~53.829%, F4524.21%, 3K 2Tk 0.10~47.89%, 745
7.48%5, FEK B TIE 5.52~26.4495, F¥y 5.52% ({AL, FEfEClk 47.899% RKiF 26.44
%6 DBFERIZ BT KD ABHID LD L ABLTO 2D <) 2R L, B 1Er RS
TRT, BEAED TEERL L AHERI D b2,

TR EBEER L OBRENT T2 L 48RO ) THo T, HEMER L EH L THER
?%@ﬁ%%?oﬁﬁ&éﬁéE@@ﬁﬁﬁﬁmﬁﬁmﬁ?%ﬁﬁﬁ@%%@@ﬁu&%,i
MEEORENRR L, WHCET ABMERD 2 05 =B LOTHOT, MEEEE L
TEFPR-ZOCERY D 2o ML T, BEIREE AROEE LRI S, HBHIED
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Figure 48. Relation between the decreasing rate and the days
for feeding.

%, one year cultured eel. ), averags value of one year cultured eel.
A, two years cultured esl. A, average value of two years cultured esl.
[, average value of three years cultured eel.

4. =

1. WEMmRE—E AT 13.10~46.43, Fiy 32.01, 4 f Tl 1.18~3.64, 7452.32,
= aTI 0.79~1.47, By 1.13 2R L, EEAPRRKTEEREDTETI %0

2. PEERERL USAORESER (W) P EEEEBEMORZELELRAR TS %o

3. A HELREOBIRE, HEERCE O THELRIETL, KiFEH 200~
300 H OBIEI- SR A U, 400H DR IRETOENRLT 5. MWEDBRE W=16.648
(%) T2 b an.

4. SURMERE—IE fa Tl 5.42~7.51, 4 5.77, “ ATk 7.16~20.78, 7 8.27,
=4 Tl 10.41~10.69, F¥y 10.55 ZoRL, KEABR/NT, SEMEERLL Do

5. mAR (X) kMR (F) LOBRRERTED S, MEDBRKE F=3.210
+0.0126 X TEb S5,

6. fERHRR & B EALER & IR DBIR Y D %o

7. AR —E BTl 23.58~53.83%, Pty 34.31%, TEfTH 0.10~47.89%, F
¥ 7.489%, =R faClE 5.52~26.44%, Ay 5.522 LU, BAEMCIED TERELIL D K

—2.067
R (N) LR (X) »OBEE N=1L081 (o5 . TEbER%o
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Chapter II. On the Distribution of the Eel-Shoals in the Cultured
Pond.

. & = 8 i

BB R ST T 580 ERREE T3 2 & BENREEBRE RO T, MKy E
FEECRA T2 B b b, S RBBTERCRY BB EL, HEFR/IRECL L
DDHHED L BMD TEIEILZ L TD Do REBRFZDPDDEMDAZDIZERHL 724D TH %o

2. £ B K &

=GR -ErN ZBRE T O— 00RO T, —ZE0ERRFER UK 2 83 2 R
&, ZhEEE3 57D BEST 2@BOHEER-EIAT S LOTH 206, WDEFR-ROT
AR - —EEOHR L 5L, ThrBEMEREENEL, BERERROEEH& DT,
IETFERD S L L HERE L, TR 2 HEOEREROSTREL W & 0IisH A LA, KOF
B ERL 7o

FINCRAY 2 KB, S CSEHROERYEC TS T 2E SO, &%
HRU 72—EE0ERZRL, mOAFMIEERTREBE SN S X 5 My RFBEY, “hi
Ffmi SEMECIE s £ 5L, HMOmMmEmOmMENCII O THEEL, Ry KECEST 2 &
AR DO TR HER U, F8MRT/AKIC AN 72D & (R R UK 2 & TORE
| PR TIETEC IR L oo

LERER U ORIOER KU KEEH I RE LT, 1 RS5S~SFOWE kb 2R
b, SEERCIEL, ZORCEET 2 BOMBRYRE TS Z LK T, BEBERDS
TRREH BA L 12 U 720

3. ® B ® =&
A. EICRO 244

ERMBUKEFE SR SRS 150 (2268) T, MEIh TO 43681k > 5 =68 50 &
(11,685 B) Td %o M, AF IR LONDE ) TH 5o

EE 1. BEVEEESONOE Y TH o BHHIKMEL 600 FIEEL 7o EBRID
X8 H 30 [, kil 26.8 °C, MAFE AR, MELTD $ERETAREE, XEZET D
Do EEREIARIXART O B 15 4, BEFME st.l~st.3 O/KEIZIZHI6HE, st.3~st.5 OIKEI-
FHRIBHED MDA D %o BT FIERAONERFREZE 133 ED0E Y TH 5o

BB, HORERIZERS &, HHEHLELT st.l~std OEETESELRTL, st.d 7%
TRIHES st.8 2T L, Bz st5 " ZhiTi (o D> 6 st.7~st.8 X v ¢ st3 ~
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Figure 49. Shape and size of the Figure 50. Showing the baiting
experimental pond. . position.
Table 133. Time nseded for taking bait.
Feeding [
position ]2 3 l 4 }Sl6|718' ?
Time ms| ms m ‘ m s ms| ms| ms/ ms
needed [1.20/3.42 7 10.40 13.05]18.55(18.25[11.50
Many eels gathered Only 20 eels in 2%4minutes, No
Remarks in 5l4minutes after |gathered after completion appeared
completion of St. 2. Jof St. 3.
—— stA OfOFSE CRESh, SRHEISD O BK,
///% P EOZBTEH T 5o st.6 25%E T, st.9 1T st.b
(51 senn OO PHRTHIOSEEBET 5 4 1 RLESHEEI DL
St.1.5 St79 1 ntedOk. st.l~st.3 HIDEME TR L st.6
s | ~St7 EROTRH S EOBMEE T, ML TAR
W v BTl st.7~st.8 B b4 st.3~st.5 @OHHF-C
| si14 * st | EEEL72DR, B2 RRLFUEEECERS DL
St.16 HEN Do
St.1 EER 2. RECEXERIOSHAE X b L #EL
—1 8t.2 St.3 St4 S5 e . 5 s FufE ) 3 A
‘ - i ‘ Voo MBERTEESINOBE Y TH o KEFRIEN

" Figure 51. Showing the bar

feeding position.

EEREL T %0 BRIIEE, BAETEL b 475 <

EEIXS, REAFHAS, KBRESHA30 BFRE1

R 55 f‘%ﬁ#b;‘zo BREXATE &% T ost.1l~st. 14 &
CHY L6 ED MISFEET Do AREMCECRAY B B TEREOHEERIEE 124 R0OHE b T
HBo
Table 134. Time nseded for taking bait.

Feedi =

po:it‘iggn|112|3 4'0}6]7’81 ’10‘11‘12

Time ‘ ms| ms| ms| ms|] ms| ms| ms ms}rns ms/l ms|l ms ._.~[
neaded 1. 50 4.20 4.15] 3.30] 3.10] 6.25] 9.33[13.32]16.54/21.302 9.55| 6. 10 -

FEBERCHKD L, B THS st.l PRLE(, stl~stS OEVRCZLEERIO
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BALREETH DT, st2 RO st.3 2° std KU st5 & h yEITENRTESY, HOE
OF AL 752 st.9~st.1l OE X b4 HERRAZE 1/5 S L, ERETH %0 st.14 272
kB st.6 KU st7 LIno DiE st.5~st.8 DEE st.l2~st.14 OEEFHEELL
7R THE AT 50 AEBTE st.12~st.14 OFEHFHEFLE LT st.5~st.8 1Tk
BLUT, & VESEL MBI AET 2400 63, MR Td 2 2 &Ik ARH
By ok U TEREAER VERZ DO TBEIL D055 2% de MUT st.l2~st.14 |
CEBESDORY, B RABORETERIZERTRO Z OB RO TRERENED
NTOFo MOFEDNE T st.10 K st.1l P’ FEB THOke MOHPRINZH B st1S KU
st.16 /& st.10 78T LcEBKRES O TR 207 BN Shed', HOR 2R 0 k&
BUTOBMN TEERDR 1/5 2 EET 2B 0D TERE kL 7o

HE 3. RECEROREBEIER2 LRAETH 5.  EBE8 A3l BFRTIRRCEML
Foo TR, MARE, AAOEE, MEBREEMEI R0, EEHEFHEZHE IS KROBY T
bo

Table 135. Results of measurement on the time needed for taking bait.

Feefi'i.ng ’ Time needed Remarks
position
1 7 555 Gathered immediately after set the bait.
2 10m 40s 2
3 19m 55s o
5 c
g 52: ggz Suddenly decrease of eels due to depletion of bait in 20 min.
6 28m 00s 30 or about eels appeared in 7 min.
10 or about in 7 min., eels increased according to the depletions of
7 32m 32s bait at st.5 and 6 in 20 min.
40 or about in 7 min.
g . gz: 282 Eels increased in 24 min.
10 49m 20s i
11 44m 555 T he bai
12 26m 28 uddenly increased after set the bait.
13 24m 20s 2
ié ligrmn gg: About 10 in 50 min., increased in 60 min.
16 75m 20s Increased in 65 min.

FEER TIRER 1 072 OPNCHE U TEHTREEL R TR0 7o DI I B 2™ K
YBRUTESD, ZOERERZERDLERB BOREDZDBGTREL L TEDTD
Bo XBRDZDIZIDINKRZAET LT 780D '
PELUOCRETD 5o ZOKBEEIK? LEEHIE
BeRH R AR 0 L ¢, st.lf it U TAM h OF
LAEMY D2 FHFTD L, st.l~st.d5 KU stl2
~st.14 O 2 @R RABEOEEFERHLZEL T
Bbo MLT, st.] LFAEETD S st.? 2R LIES
B0 b i DN HE D TRE L & & TERH I E
WHRER Z RS D HRER L 7855t 15 KO st.16 T
Zb D B T LT st.16,st.15 OJE TEEFD
T Ukco ZOMGIENT2 HOERZERLLIL>D
2 LDTH Do BB AREN ot.16 V2[R 5 BB R [

Figure 52. Emigration of

DB b BEL R T, AFER IFEL DT eel-shoal.
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5552 BN & 5, BIROROF RS b st.16 1T A, A TR T AR 1/3 &
TEDRFEIFE Y, BAFIETU T st.16 1252, BERTHEELD, st.15 2E Ok, ik, #&
PG OO BN THEA L, KRB Sh T aBO—&E o hRii- )
FTHEDDE ) Th Do ERETHE2HHFETAERCERL ZENOKEE 9600 E# %
U TIRE U 7R, 94 20 ROMEBERHTEE L. BB, ZOFEEFXFHG A
HORIAIHVEALLTEY, H, FRBOBEL 2By HRELTES2 2 L7 L O Td
Do v

KEr 4. BEMBEER2 RO LRAET, HEEX 40K E Uk. EBIX9 H 2 B4
10 W5 20 SMZBRfE U 7co RIEIEXTR TR 4 Z2F, MR TD 20 SIROAECIAD 2 IS8 F7T ERR
ERTLEIS6EDEY TD %o

Table 136. Results of measuremant on the time needed for taking bait.

Feef:h.ng l Time needed for taking bait Fee.dl.ng Time needed for taking bait
position position

1 Im 345 9 17 m 40 s

2 9m 47 s 10 17 m 42 s

3 6m 06s 11 19 m 10s

4 8 m 44 s 12 6m 00s

5 11m 125 13 : 6m 00s

6 15m 40 s 14 I0m 36 s

7 16 m 23 s 15 38 m 10 s

8 17 m 57 s 16 3lm 40 s

FEEIERCMERD &, BHITES st YL RO L BERTR ) THOT stl2~st.14 D
E st.I~st.5 OEL ) LEMTFE BT L, st.8~st.12 IR LB, st.15 KU st.16
A BIBDRINCRG 2REET UTo b SHO—HIBE} T 5 2 & 1%, EB3LEAETD
%o

B. LRG0

AHARNIE B DR U 780 72 DI I AR DO TEER L 720

iy 1. ERbREMOBGIRAEI SMmEERL, EBMEI2 482607 52 TO
SEMITD %o #md# 20 B (#4000 2H#eE), FHKE0 1R, 1204 544431, 4
8 & 20 fHS0A SRR 3 E L 5 B4R 8 Be 20 4, M OME DB v 8 CREAL, &AM B
DOERIZEET 2880 BB YA LU jco DIFREDRIET 3 EIME L i BILE 137 0@
DTD Do HERMERE SO RNIRTHEMELRL T, KEE st.3 2543, st.7 25984
B

Table 137. Number of catch at each feeding position.

Catch Number of catch

Fee:l;r;igtion \ Date Dec. 5 ‘ Dec. 6 Dec. 7 Total Average
1 311 340 300 951 317
2 242 347 277 866 289
3 348 363 305 1016 339
4 330 316 2381 927 309
5 28 0 49 77 28
6 14 1 5 20 7
7 34 20 6 60 20
8 198 245 41 484 191
9 6 2 0 8 3
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RETHLIILE 51D, £EBMEBICRD 2MERHRE st.l~std 2 RL SV CHEREZRL
Z0D5 BT std 2’ F LS, KOT st.l T, BT 2 st.8 HEHFLCBAL, MER
BOMERD 6 RBT, oL Y3, B st.3, AlbHK A=Y 5 /KEOR L HEROERMZ
BAMEIR LA, EHOHAL 0B R 5. OmREMyRES<, B 20
firE st.5~st.9 FHEI/INTD 5 HIEEHOLALRAETD %o

S 2. EBERTELFEC T, EBE 2E7H2 6 1R 2HERL 72

FEBRIFEARE LD GO RRENCE S IEEEE OBREIAL 2§ 2 HITERL
Yoo EBRMBRER1OBALFABET st2 PIEREEREREL, ORRER st.9 2FERIE
BEIS KL 785 X 5 T5ED, O SHIELREL, IO 6 H8 & Tk LK, @ME2XK
MRS & U &S S 0B —3R & U TRE Lo SALERCBIZREL —~BRHEL,
], OMERMEFAEL ERIEE 138 RDB Y TH %o ‘

Table i38. Relation between the distance from the edge of pond and the number of catch.

Foedin Distance from the Number of catch

ing

position edge OF(:;::T) Dec. 9 Dec. 11 Total Average
1 0 139 158 297 149
2 ! 152 157 309 - 155
3 2 104 91 195 98
: 3 57 70 127 64
2 4 59 63 122 61
6 5 20 4 24 12
7 7 1 1 5 :
8 9 6 0 p 3
9 11 0 1 1 y
10 13 0 1 1 .

FEEIER R D LR L ES R 14 (, 4KEMWS (S SKRUETRER T 20 AVBHE
BB GPERIERE A U T, PERE S SRR ERINCRD 350 GESSRZR)

160 | o
o
140 |

120 +
100 -

80 -

CATCH IN NUMBER

20

I 3 " Lo JENTYE o NN Y
2 4 8 8§ 10 12 14
DISTANCE FROM EDGE OF POND (METER)

Figure 53. Relation between the distance from the edge of
pond and the number of catch.
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DB (AOH2 ERY R <) RO TERMOLNE O ME & 1HE (EE 1 Tkl
st.l1~st.2, NEE 2,3,4 Tlk st.l~st4d), TH (E£EB1 7% st.3~st4, XEB2, 3, 4,
Tl st.5~st.7), IE (EBI1 Tk st.5~st.6, XEE 2, 3, 4 Tl& st.8~st.11), IVHE
(8 1 Tk st.7~st.8, Xl 2, 3, 4 Tk st.12~st.14), Vi@ (581 Tk st.9, 3%
B 2, 3, 4 Tk st.15, st.16) OSRIZ4HU T, EHAUOLAPORLFED HZERT S
LEIOEDHE Y TD %o

Table 139. Rank of population density of the ezls at each side of ponds.

Seasons Summer Winter
No. of experiment 1 , 2 ’ 3 l 4 Average 1 2 3 Average
I side 1 1 1 1 1 2 2 2 2
I 7 2 2 3 3 2 1 1 1 1
i 4 3 3 4 4 4 4 4 3 4
v Vi 4 4 2 2 2 3 3 4 3
Y 7 5 5 5 5 5 5 5 5 5

EH TR 1 E, B BRESEIIEAREN RS 0. JTHEREI B - OBFTICRE &
NTO2BTHBHEEZL NS BIVEREBIEEL b HESREL TO2 2000 65,
COWHEDSAEEYHEL CDIE, EHREREETOH L FOTOFRIBH T2 LOIR 6T 54
DE VB 0HEEELOND. FIEFENNCRT, moOBNEOE» hLE S VEEFEI RS
Tl BT REE ET 28 ERANEIIE S TEBIL Te s &0 8EMEh s, 2O
ZEREEREEROCUEERET NS L LEA LN S,

AINZ LRSI ARES TR VAT 525, R HHLUTEITECZSC O,
KIBDZEALDTK & AORERCBITL THLATAREELEAL NS 3k, AIHERCTSA
OB S Y EDER R R ED R TD 501, KEALEELERMEY RO ZEERLTOD LR
bh s

S. & G

HKE % BRI T 2 72D12k, BOFLAERED> CBRINFEIS{, REBRKERED
bRD & S IS BE B BIEMORINHE O THMBEIRE L, 20L& LDEA
B D EIDENCIR b, RREIOKERERCOAFE ST EEA bhad b, BEAMD
BRI L, P OER, MERMORERILY R 3, REEEELZL LD, KE»E
BUTKEEF T 554, BHFKOBKEL 7T AN b3S Td 5. BEFEMER—EHT
ER SN T2, BOBMEESHBED GO EZE S TEE £ F2EP DD 55
EEEET 2 2 LR DOT, £HT5 2 &5 EROMREEDES Z L1215,

BE=E BEMOEEEIIHEWT

Chapter III. On the Productivity of the Eel-Culture Ponds.
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I BHEOERRUHAEED

R IR EAT LM ORISR R TE 1148 (1922) (RIS 1 TLBk, #ENRFEZELB,
AN 16 48 (1914) \ZEOKETER 95 Wik, 4FEERH 100 FI - L, EHMEEILE U TESSR
B 2 DT %0 BEBMIZRAY 2880 A FEE X b DI{LERAMER, T, HKRO(LZER
ME, HE, MDESEMOTHET I LDEEA LD F5E, A (1942) KEEHOD
FERSEAEELOBRIP O L FXH R BEDDOAEE Y BOHBENAERTL LT,
JWRHL G DR &M - T 2 Z G CTAE L, moOEsE, moEsELOBREx D, &
G8pbEREt booE vy A L E AT, : . :

2. A E® #H &

AEFEER T vV FICAEE ST B BOIFEMAEERT RO THE Lice HIBEXE 6 AEDLG
JRRE T2 U ) EFRL, WAL 35 2 &7 LIigib)y bMIEDA L EI L TIGEL, 1 24
Mz 1B, £ 054 11 AEH> 0 ZEF 4 QB mifie U, 78 2850 T I h i K
dhif & BRI L BERI L, ATEREE L, BEEEREUERL U TRDMIEE T 5. E2T

(M2 L) RO THEEShAeE S, MRKRTRT s 4AEE RREHEBRED Z3REL,

B DA 2 1 EDHEENEES L L, B LR WERE L LHEDHKIE & b /KE
BTl UBEAKERE (15 B YOAEEAKEMESL UTED Lo MDESEIBI R
S TUBRDOER TR Lo

3. A = R gemzmosm

AL 143 A THOT, MOEEDTERIILE M0 EROH A RDE D TH 5o

Table 140. Showing the area of the ezl culture pond.

(tﬁ;ii) 250—400 | 400—800 ' 800—1200 ‘I 200—1690|1690—2000) 200042400‘240(3*2800 2300—3000
Frequency ’ 4 ‘ 9 } 28 } 71 I 20 1 4 ‘ 4 1
60
>
Y 4}
Ly
-]
O
&
o 20L
o 5 3 T 3z £ & 8 B
S 2 52:232 85

AREA OF POND (TSUBO)

Figure 54. Area of eel culture pond in Kawajiri district.
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Bi%®, /) 2505, dk 30003 T, & WO EHEE 1200~1600 5T 50.4 % LR Lt
WA, BEALY, BEAGOERE DS,
PR D AEROHEL TS LB 4L ROBY TD %0

) - Table 141. Productivity per tsubo in pond during one year..
Productivity [0.3— \0.5— ’0.7—- 0.9— [1.1— [1.3— [1.5— [1.7— [1.9— [2.1— [2.3— |2.5— |2.7—
i
|

(kan per tsubo) 05 0.7] 0.9 1.1 1.3 1.5 1.7 1.9 2.1 2.3] 2.5 2.7 2.9
Frequency 2}411‘13 28|27}18 6 | 13 3]3’2[1

S ) AR R O T & 5 142 E D ) Th 5o

Table 142. Maximum capacity per tsubo in pond during one year.

Max. CapacityP.S-— 1.0— ‘1.2— A== 16— P.0— R.2— 2.4— [2-6— [2.8— [3.0— [3.2—
(kan) 1.0 1.2 1.4 16 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4

Frequency‘12‘5[15 22)31‘21 16 12'8’5 142 2

AEBEROBEBEOTHELRD S LE 143KOBD TD Do

Table 143. Msan values of the productivity and the maximum capacity, per tsubo (kan).

ltems L Productivity (kan per tsubo) Maximum capacity (kan per tsubo)

Mean value 1.44 4 0.03 ! 1.85 4+ 0.03

BB 1 »ERA AR EEEY b 0.31 EhE 2.86 B4R, 5 1LA4AETH v, WERE
ik 0.50 EJvE 3.2 ‘i mL, F¥ 1.85HTD Bo thO TKEMED 77.8 60 LERT,
le%ﬁ@ﬁﬁﬂékﬁﬁoﬁbf%%i&%@@%®ﬁﬁ%%f&%bﬁﬁ®ﬁDfﬁéo

Table 144. Correlation table bstween the productivity and the maximum capacity
(unit is kan).

Max.capacity \\productivity' O.3—-O.5~—IO.7—‘0.9——- [ 1—[1.3—1.5—[1.7—]1 .9—2. 1——‘2.3—‘2.5——2.7———

(kan) (kan) | 0.5 0.7 0.9 1 11 13 18 1 e 2 2.3 2.8 2.7 2.9
0.5 ~ 0.7 1 — — —_ = = = =] — — —_ | = —
0.7 ~ 0.9 D S D = = = = = =] = =
0.9 ~ 1.1 2 s | = o = = = =] = =] =
1.1 ~ 1.3 o2 3 2] 1l 1 = 1] = =] = —| —
1.3 ~ 1.5 —_— — 1 10 3 1 — 2 — -— — —_ —_—
1.5 ~ 1.7 L = =] e 3] S = = 1| —] —
1.7 ~ 1.9 —_— —_ —_ — 6 15 2 1 — —_ — _— —
1.9 ~ 2.1 )l = = a4l 1| 2| v —| —| —| —
2.1 ~ 2.3 — 1 1 — | =1 2| 6| 4! —| —| —| —
2.3 ~ 2.5 = = = = = =] 3 ] = =] —
2.5 ~ 2.7 o= == = = =] 5| 2| 1| —| —
2.7 ~ 2.9 JES R B DU (N U R ) S (i O [
2.9 ~ 3.1 —_ —_ — — — — — — — — —_— 2 —
3.1 ~ 3.3 JESH IR T RN N U IR R U (RS B B
3.3 ~ 3.5 [N I N R S U I R B I RN B

BN 5B AHBE R ER D bhsoS, 141 Sl 8 IR -RED LD ® 20T, HD 440k
AEERTREBREI /NS, D4 PIEEER/ D TRERED RSV MU TIHHEEFELE
BELUTOBEBEOMAEL, FELCECFATD b, BERUEERREISET 2 L HEAOEE
PECBAT, M ARBEEOTHD LIERED LD TH S EEA bR D,

MOEBEELAEELOBEREETINEE MSRDBE Y TD %o
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Table 145. Correlation table between the area of pond and its productivity
(kan per tsubo).

Productivity Area = 800—  [1200— [1600— [2000— [2400— |2800—
(kan) (tsubo) 2"0““400'400_800‘ 1200 1600] . 2000 2400 2800 3000
0.3 ~ 0.5 — 1 — 1 — — — —
0.5 ~ 0.7 1 — 1 1 — — 1 —
0.7 ~ 0.9 1 1 2 5 1 1 — —
0.9 ~ 1.1 - — 2 6 4 — 1 —
1.1 ~ 1.3 — — 4 15 6 —_ — 2
1.3 ~ 1.5 —_ 2 6 15 2 — — —
1.5 ~ 1.7 — 1 6 11 2 — — —
1.7 ~ 1.9 1 2 2 8 1 1 1 —
1.9 ~ 2.1 1 1 1 5 3 1 — —
2.1 ~ 2.3 —_— 1 2 — 1 — — —
2.3 ~ 2.5 — — —— 3 — — — —_
2.5 ~ 2.7 — 1 1 —_ -_— — —_
2.7 ~ 2.9 — — — — — — 1 —

IBOERE L WA E L DBIREET T 5 L 146 RDE YV T %o

Table 146. Correlation table between the area of pond and its maximum capacity.

Max. capacity Area 800— [1200— [1500— [2000— [2400— |2800—
(kan) \ (tsubo) P22 ~400100—800 " 1h00 ™ “ieon| 2000/ 2400 2800! 3000
0.3 ~ 0.5 - 1 — —_— — — — —
0.5 ~ 0.7 —_— -— _— — — — —_ —
0.7 ~ 0.9 1 —_ — 1 —_— —_— — —
0.9 ~ 1.1 — — 1 1 1 1 — —
1.1 ~ 1.3 1 -— 2 5 2 — 1 —
1.3 ~ 1.5 — 1 2 1 2 —_ 1 —
15 ~ 1.7 — 2 6 14 4 — — 2
1.7 ~ 1.9 — 1 5 13 5 — — =
1.9 ~ 2.1 _— —_ 4 14 1 —_— — —_
2.1 ~ 2.3 1 — 4 4 3 1 1 —
2.3 ~ 2.5 1 2 —_ 4 1 —_ — J—
2.5 ~ 2.7 — 2 3 2 1 1 — —_—
2.7 ~ 2.9 . —_ —_— 1 —_— —_— — —_—
2.9 ~ 3.1 —_ —_ 1 1 — — — —_—
3.1 ~ 3.3 — — — — — _ — —
3.3 ~3.5 — — — — — — 1 —

LEEICAEERAVCBRAEMREBOTEMBERD 2 L 1473, FEESXDBYTH %o
RN

N \
) _ \
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Figure 55. Relation between the area of pond and the productivity
and the maximum capacity per tsubo.

O, productivity. X, maximum capacity in pond.

PRODUCTIVITY AND
MAXIMUM CAPACITY OF POND (KAN)
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Table 147. Relation between the areas of pond and its productivity and maximum
capacity per tsubo.

Moan Area S0 00— T1800— 2000 |2400— | Z800—

value N (tsubo) 1250”‘4001400”“8001 1200 1600] 2000 2400, 2800/ 3000
Productivity (kan) " 130 | 149 | 147 | 143 | 135 | 153 | 135 | 120
Max. capacity (kan) 165 | 1ss | 187 | 178 | 176 | 1.93 [ 2.05 | 1.60

IS & AEEE R DWERRE L OBIRIE 600 BTG 1000 FER T 2200 FEJYE 2600 FEOD
BRI AESORAEL RL, 1400 FEJVE 1800 EOERE CRIREL =L, LEEROKER
LI TENCEE) 35 o S000E TR ABICIRE L T 3o METH LI E JITEBMCTRY
BB OSBRI A TR, ORI RIR S, XEAETH LT 28 hRER
R LA L IBERERY S OT, BENHEBEEREEFIRTD 55", & HRERO TR
Ry El, BERERRAO2 H> bEEThE, AEEROREBREOHEL TS 1400
= X

3

PRODUCTIVITY AND
MAXIMUM CAPACITY PER TSUBO IN POND (KAN)

5 10 15 20
LOSS ON IGNITION (%)

Figure 56. Relation bstwesn the maximum capacity (kan) and the
loss on ignition of mud in pond.
O, productivity. X, maximum capacity in pond.

FEJYZE 1800 #E D EHE F BB DRE KIE TIRA S L BOFF 3 5 FNOERE L DR A
LILBIDIEFTD LD TD Do IRLIAVEREHAS O FigimDEEZ 000 L LD DT
B HUFEEE, WA (1942) OFAEL Y VAEE GoSUoig 2BEBRECZHT2) KK
£ T, 0.21 E~0.79 &, 7445 0.43F, EEH) Tl 0.27 §~0.86 &, 5 0.44F
CHBHH =AY 2 1.8 B LHESO—EBL, LAY, ZhikEd 31D, ik
B DT B ORI AR 5 L O TH O, ENNRIEE - > OTREEOMEYET 5%
ClE, MKERECEAS SO D B I & LT FRE, WA (1942) REAHH &R
HJF L OAEEDHBELY EEOBRNE L 2EROFEOHEIKS L O & L (6K
Yo ML TINEEFHYE L 2EREFMKEOENNRIRE RO THEEST 220, WH
D R DA e i 2R B R O K DTSR AR 5 L DTS ¢, BAEMBRITRY
2B T C MR IR, OB MSEDEM OB OAMR, KO F IR
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SO MOV BRI O LM, EEE KD ABNERSTH 5L BE SN2 52T, E
B AL DA E B ORI B E—b O ERE— 2 5 4 D &S, AT & IR
AT HAEEEOHRENEE SN S0

MBS, EMEETHIG L E LTS 1L L, hd L UEmEL OBREER
FBLEI48EDM Y TD %o

Table 148. Relation between the age of pond and its maximum capacity.

Age of pond | 1] 2| 3| 4| 5| 6| 7] 8| 9]wo|11|12] 13 117 18
Number of pond investigated 5111 1 31 3|17 (12|24 |32| 6| 2| 2| 5 1| 2
Average capacity of pond (kan) Il.4—41.4—5].5f‘1.501.70‘1.981.991.921.992.021.772. 15 2.02}2.022.30

M4, Bl d vES TIEBEMRER 1.4~1.50 B TEF T©H 205, SEL b
IMDBER LR, 18 EEZEXEML, - SE~IOEOMESEN BN 5. HFEOER
T, e 8B > THREREDBAEEED bhitlvoe —BIs B ER T A REr R
W EFEDLN T3, EEDOLFOERBEINIET D4 DTH bo

L7 DB AR IE 9 4 (1920) 1288 sz L DT, TIRMH L hs & OBIRIZ XS HF
OHERZEOHEL RTLDEEL bhvb,

2.4
2.2
2.0 k- o 5O o o)

1.8

1.6 -
1.4
1.2 i

/N W NN IR DU N N N R
2 4 6 8 10 12 14 16 18 20

AGE OF POND (YEAR)

MAXIMUM CAPACITY IN POND (KAN)

Figure 57. Relation between the age of pond and the
: ' maximum capacity of pond.

e, WA (1942) OEEOAHHEE LS L OBFEE BR+2 LB 58 ROM ) Td o
e 10D EOUEMR ISED LD 1B T 2D THB L E#E TH 225, 84 % Tihik
M ERE (%) R BRI E L0 Td b, 28R 6 FEDIRSBRE MO
REZR¥o O TAERROMDERE L AEE L OBRE2EREL ) L ERYE OB A
FOLDLEBHIND.

4. & =

L. JIR A7 OFEM b0 IR 250 BETYZ 3000 £FET 1200 ~ 1600 5% 50.4 9 % 5 b %
2. 1 n O EEREEY p 031 H JVE 2.86 8, T4y LUE LRL, Wamse
0.50 E/VE 23.32°F, 4y 1.85 BT bo e :
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Figure 58. Relation between the age of pond and amount of the total
nitrogen and the loss on ignition of mud of pond.

3. BEFEE L KARE L IEE 4R b b, TEOBRO RO L OREERE TR
Td 5o

4. MOOERE L AEE R OWEmE & OBIfRIE 600~1000 # % (F 2200~2600 FFO EFEL K
KB T, 1400~1800 FTIRE L, 3000 FHLL EEFEL (BET %o

5. MOEREIRAEER L BELERLSD v, MOERNRIRECE BT, 28REOY
EEE KR T Do

6. b4 &IKEME & B E L BIGY F bh, #EbE 4 BERAERIREK .

Chapter IV. On the Influences of the Eel Population Density
upon the Productivity of Pond.

. BHO(ERUMAERAD

PEARL L PARKER (1925) »° Drosophila ¥ ¥ &0k & EAOHWRK L&A 7R METE
T h, —RARPCHOTIE, BEORAM O CEEERY B U, BFEE 0 ENES
BT LR HEL TR, KEEMTE, S, B (1928) d &~ 1y > 2 OFFEC R TH
R T YRR R A LR & O BIR, D 2 &0 OFEINC IR SRR E RO TS L
ey (x) LEAE (V) LOBRRIE v =axb TH bl LMoL Lico BAEDRM
» 0 WILLER & SCHNIGEWBERG (1927) I DHEREE L LRV FE L OBRE
BE &=L, JIR (1928) ATt TRISSSEBRE IS L, BEDOK FOFHBEED L (K
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Figure 64. Relation between the population density and the
weight - multiplication rate.

O, density of 30momme per tsubo. A\, density of 50momme per tsubo. X, density
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Figure 65. Relation between the population density and the
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O» density of 30momme per tsubo. A\, density of 50momme per tsubo. X, density
of 8momme per tsubo. [], density of 120momme. -+, unadjusted density.
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Figure 65. Relation between the population density and the
food quotient.

O, density of 3dmomme per tsubo. A, density of 50momme per tsubo. X, density
of 8)momms per tsubo. [], density of 120momme. 4, unadjusted density.
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(O, density of 30momme per tsubo. A, density of 50momme per tsubo. X, density
of 80momme per tsubo. [, density of 120momme. -+, unadjusted density.
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Figure 69. Relation between the population density and the
weight-multiplication rate.

@® ,A of experiment. X, B of experiment.
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Figure 70. Relation between the population density and the decreasing
rate, food quotient and average weight of a fish.

O, A of experiment. X, B of experiment.

— 165 —



w®oFF B Bk R 2@

= 0.097X — 2.594
1.042X + 2.50
0.075X + 1.982 . TEbE3ns

4. # =l

B L BERYE OBRIE y=axbOBER TEDL St, B, Hi (1928) 272 2%
FOF A~z v 3R (1949) 25 e » 2 7o TEINZ I SREREOYE-E LUERL
7ol L A—0BERX F DO TR S, (80T, MEREFEIEEDHTIS S BERIZFO T
ra lﬁ]a‘iﬁ@%@%ﬁéof, WML RS I B D THERIE T 50 ML TAERCR

THEER B D80 B B I E IR S X R A TIR#i Sz =" 50 437 0.68, 100 4
ﬁ106“4ﬁbﬂ@ﬁf@%®bﬁb1W&ﬁTHO49Tﬁ%Kﬁ$E$?ﬁ&OﬁEM
BEERIE LSO RECRRERE 10745 ) 165 M ATF BRI RO TTEERERD
%ﬁ@$ﬁ¥b<ﬁ%c%b NEEy B TRHEBED 127 4 ORI CEFLEERS; RO

s 2T L, TR 100 4 7hE 150 A0 MEBREDRAE TH 50 HEHTBHROD
mﬁ%imﬁﬁmﬁcﬁ%ﬁaoa,mﬁﬁﬁﬁfg<ﬁhm§%ﬁmﬁﬁﬁkf@@o@
S EREEEBEORBMD LD LEAL bLD. E A RO B iFE4AL T, WMEFREL
ERMRE, Wk, THAREEOBKRE vy=ax QBRI L, IR E R & iR R
TR EL OBIRIX y=axb TRbLIN 2o

EEy A BB O L U THER Uz S0 4RO EBRBRE,EE A LER IST%
I BDIE, BIZEBREEOHRECERIIREAOEHFOMEISER TS DL BB L2
B B A0 %, S04FEE SOARLLER Y25 EREK, ZOERINZRG Z M* cﬁ
ELKWﬁVﬁ®ﬁ%Wﬁﬁﬂc$?ﬁﬁb%nf,ﬁﬁb£<%%%@®$ﬁﬁ&o%®&
BEINnB. EE A FER B WHELT, ABEREORREIKS(, BED/IPICORK
WSRO RIE T 50 Mk B & U, 235 Tl 20~40 A & BfT & U 7 BAr O H: < 4 D
LEZIL bbb

I (1928), IR, M, #39k (1930), JilFL, M (1925) RAT@AOTFBOHEFREDBE,
R, B, ML RKIZTHE T, BEY k%b‘j‘bs‘f%—’t&ﬂm FHRER, H, LEE
GBS B IO EEE 8. EEDIBTHROTOER L L, FHRECE L T8 LR
UAESE LU TEEHEET SR LT T ZREHA LB L CRFAT FE/ B, ArEE
KD KM, BT IEKIETH O T, (80 TH \ DI FHEOEZEI I UHESREORE
DEILEDEHFEAL LD

His

‘st
I

I

5. iH Z
. WEERE (x) LBEMKR (v) LOBRIE y=1.150x Y OBEXD LT So
2. WEEBREY B ER I RIE SR E L, B p 100 4 7hZ 150 A o A TE A 100 40
o v
3. MERE (x) L—EOFBARE (W) &OBRE, w=0.097x-2.594 TEDL I %
4. BERE (x) SRR (F) OBRE F=1.042x+2.50 THEb 2o
5. EmE (x) LR (N) OBk N=0.075x+1.982 THEb N bo



AAEEEB OTZRE, IOz FEz B4 2 Trge

6. WEREE L BETHEO MBME L RBERBERIS D b, BEI IKSOCEHESATH
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Chapter V. On the Infulence, Caused by the Variant Degrees in Size of the
Fry upon the Productivity of Pond.

I BEHOXRBERUMEB S

FE (1936a) ks &, FMPRTICNRRCAE S o mkok S S OZEEE L #E7
HBDD DL Uico RBIE, BERTNT 2 AKDA S SOLBREIVAER I 258y %
T, BEECDOTREELRME L2 BEREZER L CELFETERL » ﬁﬁu
A7e LA T T T2 OB L, BEEMEDD 25 S 088 & FieEms & U THIE
TEDTH 20, BB OB A DR RERIGEN T 275012, MCBTT 2813k 35
B80 O/NREIBZE D L THO T, BEREFIMD TATD %o TdF0ORT, HIBOFI5IE
B Sh TBRESN DA DICHFE ZEUER] %Y ohs, 1R 10~2000%RELE
THEESEE SN S, (ED T, fﬁﬁ@?w&‘ SRBRES IR S OIRFEETE R ST
BB Z EWZI8%0 2 N BHEDRLT, BOEBEIZBRN> B LB 52 bl A5 ¥ 5=
L 7o

2. EEBEAFEHETICKEBR

KRB KERE TS HEEY GEFRERHINTA) o Ve RO IVs Bib©, Wbt

JKEEE ﬂébWﬁiQE»2%&rh/S%,Amlﬁﬂi,%mﬁmmﬁmmféeo

YA 1248 4 B, FHEEZSIEEOTI T Lz ¥ 7 2687 HERBIR b Fl—g&
T, DITERTE 1 v AERARA Lrc b O TR 13484 H 5 BRI L, S H2X2AKRT L
7o

SERRRABREDO/N S A FELEBERFOAS B BT, ZBEEDN/NE, sty ke,
B, OIECBIL, £MEEALAL0E B HLL, KEEIEST LD A NEIERAT A
FEE Ureo MIEDMLBIE V- HERE, e, —RBOAS SL0k5 153 iombf@

Table 153. Specimens.

Amount of culture v . [ .
L c
Group | Name and area of pond f Weight Number of :/jlg t per r Ejé;;elee:;thvanat:on oF
o | (momme) individuals
A V4 (45.375 tsubo) ! 9,000 f 5,903 1.53
| !
1.97 5,000 momme (2,538 Ind.)
B W5 (45.375 tsubo) 9,000 8,203 0.85 3,000 momme (3,498 Ind.)
0.46 1.000 momme (2,167 Ind.)
BRI AMATER L, — B4 O BE—EEm L, e RO — B E U

HLELYHEL, i&ﬁié,ltkz%:ikfbfcc FRREFAT 1 ﬁ)ﬂk_df‘/&%@%ﬁlb TZ‘E%

?’5
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e, BEEEL AR, KOBTOMITHEL, WERELMEYTEBLME L ML T
Ve ROF IV B iR~ SEE Ry Lok, SETHREz oRECS
BOERFDHOT, 5 OB B BTk TH Oy —HIEFHELMZEL K HEEED L
niee 7 B2E TR, OEA L, 2 BREIEEIZKA LTKPTER L 2, mbdis
3 LI Saprolegnia OFAIAKOTRA vHRZREL, 7BENETORERE MEL

Fro THHLOTHZZ O S REEE, FHITRBRECRE T D70
3. = BB O B

SEEREIR £ 0T B L35 IS4 ROE Y Td %o

Table 154. Results of experimant.

At time of fishing Average Increase No. of Amount of| Feeding
Group Date Weight Number | wei hi of weight dec.reased food period
(momme) 9 (momme) (momme) (days)
May 20 14,400 — — 5,4C0 — 30,250 44
Jun. 19 15,200 4,615 32.9 800 1,288 7,120 23
A July 22 20,300 4,507 45.0 5,100 108 42,840 31
Aug. 22 23,300 4,326 53.9 3,000 181 33,900 26
Total 23,300 4,326 — 14,300 1,577 114,110 129
May 21 16,700 — — 7,7C0 — 31,350 48
Jun. 19 17,900 7,464 24.0 1,200 739 24,360 28
B July 22 20,2C0 6,430 31.2 3,700 984 58,440 30
Aug. 22 22,400 6,002 37.3 2,200 478 33,000 26
Total 22,400 6,002 — 13,400 2,201 147,150 132

ks bREEm R (W), SREHMEE (F), WiER (N) kAR TRD, b
FRE B LE IS5EDEY TH %o

W = Wi“‘\VO, P = £ s N = Ne—01 % 100
o W _ Wi—Wo Do
Wo - HEER O EE, Wi - KSEOEE,  no- ~HEEM, 0 KO RK
£ xR

Table 155. Relation between the degree of variation of fry and the weight - multiplication
rate, food quotient and decreasing rate.

Weight-multiplication rate Food quotient [ Decreasing rate
Date D) D) (N)

AGr. | BGr. A Gr. | B Gr. A Gr. B Gr.
May 20~21 0.60 0.86 5.6 | 4.1 | — —
Jun. 19 0.06 0.07 8.9 | 20.3 | 5.87 9.01
July 22 0.34 0.13 8.4 15.8 | 2.30 13.08
Aug. 22 0.14 0.11 11.3 15.0 ‘ 4.90 7.37

From May 20 to Aug. « -
A 1.59 1.49 7.9 | 10.9 | 11.80 26.80

Hi'G, BIEMETE, 6 AI9BEZE A BE VL BRESBEO TH B0 MR A HSES LS
D, EEBETERCROTE, APE 1.59, B # 1.49 25RL, B BRI U THOZKE L 2o
—BEOTHEERANFRBRL T, A BEXEIZEL EIIRESR.

BUBEMRRE 5 H20~21H "1k, B BEOZIES BESUIMETST A BD R T, KT
B AT A 25 7.9, B 48 10.9 RRL, ZEEO/NSOEDT 302 SRREER O %
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Figure 71. Relation between the variation of fry’s size and the
weight - multiplication rate and average body weight.
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DI UTTHERZRLA S (G RN T A BEREA RSO~ TD 5. (5B
1Z2R) 76207, B BHd A $EX D L USRI Ry R T RO BEEOEM T~
LOBRIBALTOZDT, BEERTLESTD 2260 4D 6 FRBEERHRT 5. 21
PIRRZBIHE TS Z LK O T, AMEERI T2 LOB LI L#E2 s, Blh, ZBRE
DR SOPEE, BROKR S S RE—DdIZ, NWEOBMARFHEST D L, aRokse
EFRZ RO/ SOARE EEL T, 2ECEET 2> ) TR, EMHELSO L, 6D
THERBFTD 520 HED/N S OEE—EE0ER T EEE LB T SRR BT 5
LHIF BT DT, TN AKOAR SOEDAY GA BET AR LIS, BE THIEHED
KEVPET/NSOBROBELBEL TASUENEEL, ZEREVFEIZEATSLOLEALDL
NDo ML THERZARD/NSOLDERTD 5. GELESR) >0 KIWHD BEL ¥
BEEVR/N S OECEEEOAR F ORI BN s DIF R T B B, BREAMOIEES
HEDOLNDE L LFEEVEHE SN D TD A 50

HEEUIK, EEOBEER QRO THRF T2 2D kD & 5 1ER LT 07/, (&
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Table 155. Difference of the decreasing rate due to the variation of size of

the eel.
Feeding periods| At time of stocking
\‘\\,\ (May 17) 63 days . 116 days
- -
| Decreasing Decreasing
Size of body | No. ‘\X/t.(momme) No. | rate No irate
Larger group (average | P P
T eragesl 100 i 1,306 95 5.0% 89 11.0%
Smaller group (averagel ;| 350 311 24.3 24 | 45.5
weight 0.85 momme) |

201 days (Dec. 2) Weight-multiplication

- . R rate.
Decreasing Wt. (momme)
rate

33.0% 2,200 0.69

|
67 |
|

49.1 850 1.43

Remarks : Larger group shows 13 momme in average body weight, smaller group shows
0.85 momme in average body weight.

FLUL, BmOFERESFEL Bz, (872 KD

TRMR I ZEBEOR S ORIV SOREL DV AR TH DT, BBy fIA s TEL 7S
NIRRT L BEET, AEROKSORY L ERI T 2R, WEHRE DN S0EDN
TORR VR ShalEy Disoied &, T AROR S ORITERRIS A TD 50 6
THDOT, MEMLROEREIEED 5BETH %0

%
50 = B R
E 40}
[a% O/
QO 30y
z
) *
EE. 20
6
- 2
E)J 10 Q/
] 1 j :
50 100 150 200

DAYS FOR FEEDING

Figure 72. Relation between the degree of variation of body’s size and the
decreasing rate.

<, group of large variation. (O, group of small variation.

5. ¥ £

FEHEOKRS SOEREOR FORE, /NSO L THERE, iPRRK, FiEReEs
SR L R T AREEERL S Do 50T, BUTEEBEIURY 22 U ERNCEL THESEEL
BRINEFTHOT, WHEREHIEL M 23 ERL BT 27201200, BEAEDELE
L, ffOAE 35—, HOEEBIRVEREY /NS T2 0EDFD Do 0\ BHELEE
Ml b O TAERY S ABEENY LD 2 X WEETH 2.
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Chapter VI. On the Influence of the Quantity of Food upon the
Growth Rate, Decreasing Rate, Food Quotient and
Degree of Variation in Fry.

I EHOEXBERUHMEED

I (1939) fkp &, TEGRE LRBOAERL RIS 2 L EHE LERET, SR
BEFEBD DS LB EDLEBEILLDTH Do (£207(, WHEOBRERIEDAFEEW T4
EEZZROVELKFTLDTHOTC, BOKEHRIPNELIES 2 2 & REEBRE L
THETHBIZAN A D OF, » L\ BB, EEEAKIERTIRABLZET L0
EF—BEE U THRAL TR2BUR TS 20 FERIIAER Y R/MRESITY, AHARE
CETZHMNENOT, BYHEYSEREELETSDIERL 2D T %o

2. ® B #K &

AR TOBT Ly 5 28T, —BTHEKRE 0.4 4D D% SPEHT, F 40
BEYHEED 15%, 10%, S%\Ed, FHOMEEFR-—-L, EBERNE 5 5202510
HB8HiEE L, 138HMTH»DOT, 2% S5SH20E>L 7 H8HZABHML 14, 7H9 A
G 8 H23HZASHIHE B2, 8 H23AA L 108 8 HSE4ASHME 83 L L, AEEKE
EXFEEL, A—OWEBEHEL L, WEREEES D 100 4T7=E 40 LOHE1L T, BECE
S MERBEOHE K IME L BET 2H T Do

PPRHI M OMA Y ER L, EEBRIIOCOERIZME BEIL U TER L 2o HEFIX 1 B4
B T EE L, BROFREFEL TEHEL O TRU .

KRS SOEFEBEGZE 1R TR AE> CMESIRE KO T 100 BABREL ThE, KE
FUEL, FEiE, BEFEELRD ZEO TERRRE B L TR 720

3. ® B # 2
EERERE T T B LB ISTEDRE Y TH %o

SKERIARA P X A BB DKL D bhs, BBFHRR 6 B12a 10 15% #EERI-
Dbir, 6 HISHIZS ZIRABRIFITKE VIR FEEL T, BHEOKEY BHEZL
U, 1ERBCIREE U 72 DA HEE U 23R L hish Dz

BEIITRG 2K S SOBEEONEREGE IS8 EDFHE YV TH 2,

85157 KR T HERR D 6, MEER, A, WKL kD, ERTRES 159 E0
FYTH Do

1 BADKBRRERIMR D & I0% K05 % MR T R 2 RSB EE &
DOWA L, I0ZHBMBR T 48 4, 5%HMER T 248 AOREY T¥. RERY By
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Table 157. Experimental resu'ts on the influznce of the guantity of food.

Periods Ist period | Znd period 3rd period
! B (May 20~July 8) | (July 9~Aua.23) (Aug.23~0xt.8)
No. of days for feeding 43 days 45 days 45 days
Amount of food 15% 10% 5%l 15% 10% 5% 15% 1025 5%
Area (tsubo) 9.68 9.68| 9.68 | 45.375| 45.375| 45.375| 45.375| 45.375 45.375
Density (momme per tsubo) 100 100 100, 16.3 16.3 16.3] 42.7 | 42.7 42.7
At time of {Wt. (momme) 953 963 968 740 740 740 1,940, 1,940/ 1,940
stocking No. 20,736| 20,518| 20,433| 10,950 8,950 15,440 6,613 6,450] 5,955
At time of {Wt. (momme) 1,057 920 7200 2,660 2,130 1,120 5,043 4,090, 3,120
fishing 1 No. 15,213| 11.357| 16,045 8,721| 6,974 3,559 6,323 5,595 3,822
Average b. {At time of stocking| 0.C4 0.04| 0.04| 0.07 | 0.08 | 0.05| 0.30| 0.30| 0.32
w. per eel {At time of fishing 0.07 0.08] 0.04 | 0.31 0.31 0.31 0.80 | 0.73 | 0.81
Increase of b. w. (momms) 32, —483 -248| 1,920 1,390 330 3,103! 2,150 1,180
No. of decrease 5,523| 9,131| 4,393 2,229, i,976| 11,881 285 855 2,134
Amount of food (momme) 3,045 2,072 1,036] 7,610] 4,954 2,722 17,450} 12,300 6,700

Table 153. Sizes according to several degres of amount of food.

ltems

Range Mean value Standard deviation Variation coefficient

Body Body Boay Body [Body \

lenath (cm)weight(ar)llenath (cm)weiaht (ar): |anr7tL\ (cm)1
6~12.5|7.714-0.04/5.98-+0.08 -+0.

.3~10.91.57-£0.02/5.69-+0.07/1.09--0.05
5~ 8.70.4-'1-4;0.0“6.20:&0.04”).64—!_—0.03

Amount Body
of food |weiaht(ar)

15 9% | 0.08~0.9
109, |0.1 ~0.8
5 % |0.08~0.9|

Body lenqth \Bod/ weight

= 1.64-5.1
0.23-1-0.01] 16. 79 O 78 4“ 354+L2.2
0.16--0.01| 10. 3240. 49\ 38.59+L2.08

6
1

LUt

Table 159. Weight -multiplication rate, food quotient and decreasing rate
due to the amount of food.

ltems ?):feight-multip!ication Food quotient Decreasing rate
Pericd 1% | 10% | 5% 139 | 109 | 5% 8% | 109 | 5%
1 0.09 — — | 371 | = — | 267 44.5 21.4
I 2.60 1. 0.5 3.99 | 3.57 | 7.20 | 20.5 22.1 78.3
I 1.60 1. 0.61 5.62 | 5.73 5.68 4.3 13.3 35.7

L, I0%EBER Tk 44.5%, 5 BHREER T 21.4%C, MIEREFIILLUTHEL (KT
#J @Zkr@“ﬁv*%@"nm BEEZNOBERC-S b, (0T, BEEE 0BHREERH 5%
BWHER YL V) LEIELRTLDTD Do ML T ISHBHEWEER CRMEMLY 0.09 Z7RL,
BEOERL D a%b%@qu*&@%:&m, 1IN O TE O OFEEX LI L =L
HHOBRETH 0TI OHEEEREIN SO T, BEIEE LD L, #HElar T B4
PRI OFERITES LD L B SN D 10%FHERORFERY MOmE LS D L3FL (R
CEHEERHE TS %o BEHEHE I5%RER Tk 2.71 £orL, MLomAHE 100 DLETH
BAZIL LI, i

2 BN TR, HELER I5%EEE 2.60, 0% EER T 1.83, 5 %85
BX T 0.51 T, #WB-TELAT2EES D Y, SLREERE ISZHEMEROWS 4
D1 T Do ey 15% B Tk 20.5%, 102 ER Tk 22.1%, S 2o EK o
1k 78.3% %L, BEESLCEERTCHESICKETHENAS O FRRRHIE 1521
HER T 2.99, 0% MER T 3.57, 5 %RER TR 7.20 T, 152K HEXK L10%
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B BR L OXREESTD 5%, I0BHMERY TLEOTO S, ML TRKES ZHEER
THUR 2@ E R, 2180 BRI EXOBFEROEFIERLE BIRL T2 LD & BE S
b

FIENTROTIR, MELRE ISBHHMER T 1.60, 1I0Z#HEER TIEXI- 11, 5 %#Hi
BX T 0.61 T, HEIZIFIAT2BERETT. ML T 15% HAERIE S % HEEROD
B TdH Do PEERIFISHIHMER TIX 4.2%, 0XRMER T 13.2%, 5 ZHiIER
Tk 25.72% T, HETEISSILHIL, ISZHMERIES BEMERDS 501 @ms. ik
1BFIE IS MBER Tk 5.62, I0Z#IFER T 5.73, SZ%HEEXTIX 5.68 T, £
ERIZFLUOZETF O,

K SOBEPEE ISR ER T 34E 17.8, K& 74.6, 10%, HEHEX TEKE 16.
3, fRE 40.4, SZHMAER TIHEMAE 10.3, (RE 28.6 ¥ =L, HEFEVIIERM S 2R %
RL, FIEIVNSOBEREN /NS0,

1 REOFHEEC GO THEEY HE T2, ISZHMEROE LTI 0.07 4, FH2H
ik 0.31 4, #3871 0.80 4., 10%&4r &R0 181 0.08 &1, 42Tk 0.314,
FEITIX 0.73 4, S5 Z%RIFEROSE 1H T 0.04 4, H2EITiE 0.314, FEILTRE
0.81 M TdH %o EIBE 1M TIX ISZHMER & 10 ERE S ZHEHERK LI LU TH2
BRTH 2D FE2INBECFAELILD, HIWTES ZHEER YKL IS
X, OZREEXOIEEIS D, 5SBHRMERDOFE BPIERD THE, BEHOEAED
TERLRERBEY T,

4. #E =

KHEOLICOBRIREEDS O CER-IL L T, WER SR TH 2HEE, BEMERR
fERHRY, —RTEREOHERE-FEY KT T LDOTD 5o HEHEDD IO OWEER
DORSOCEREUTHEESNS 2L, BOARMEVARIMETD 22 LEMELHERL 25461
1Z, BETHESCHE A ERERGOBT AL, LOKRORBR & 755030 REREET 5
FeDTD Do (20T, SBIRMEXIMOBI I U TEFLEEEL 3 RECRO TERED
T, TA—RY ) DTFEES - HEL, MEMR, PRHRRLERE 7RIS
Zo EIB, A4 -3 BAMRK RO TRAFAA, AEOBIBET S 6 THoT,
ZODERFIERSEERTH B 2 RO TR SN D, iz ¥ 7 2AEBEROUIARGT 258
BEEHIR T2 &1k, OATLIEEEREAS (L, AESIIWE L HZTHEL DD 0,
v AN URHZ O TIHGRE L HE T ST %o

2 ENC RO BERMAE AR ERI SO0 THE LRV HEHERD 5 ZHREER OMEMER
DIMUODIFEF B =D O TRBS L2 201U TH2H & b Sy EhOER L=y
B bEEThE, REELFBREC ST s LET K, BHEEDSD TREDHEE
P, WOBTRIRELLTRAS R LD B L THETD 5o ML THEHABRFIHERDR
BEDSBLUTIZH2LDEEEIN S,

5. #& &

=it}

W ARDOBEISC TR T L&), PRNEEHER T2 2 L2 TETH 2T,
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EEREERENERAKEDS BT TH %0
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Chapter VII. On the Degree of Growth of Fry, Varing
with Period of Upstream Migration.

I EEHEOXBERUHAETED

Y5 REEER L, B OMREERENLEE Y LT LOT, i, BIFE (1926) FEECER
HEOPDZEFWHLMT LD, 0L BEDOEREE (1929) &0 THEE Shico
AEEBIFINTE Y B U O TREEOEL L HEMZ L LOTD %o

2. =EAFE H#EMHIEUVICATFIES

BESRRL SLRR R T, R 1 TR L, BRI KD S0, R STE
L U7o Alb, SE1ELWNTTE] (1 H2AE~2 A4 B), 2R WmEl(3 A8 ~4 A
1E), $#3FrMmHy (AF2A~5A2A) &Ll7 (B 160K,

Table 160. Specimenes.

Group S.easorj of upsteam [ Date collected | Weight of Number OF! Aim= of stocking
migration | | specimen sample |
|
Gr. I Early in season Jan. 21 to Feb. 4 ' ! kan 800momme | 44,855 May 6~13
Gr. [ Height of season Mar. 18 to Apr. 1 | 1 » 802 » 37,287 May 6~ 9
Gr. Wl Late in season Apr. 2 to May 2 " 1 » 8006 »# ‘ 45,021 May 6~10

EEREIEAN 13485 FI3E Rt L, & 1IAI6EHRT Ui, EBBMITKERE fEH
EHETH Do ABRIMIEES 45.375 8, A, AL, REHEDO DL SEERL 7.

PEsk TR RS, Fe AP SR KA L, RBEMERE L, TAENT 2T
Mt B 1m MO T T U el JiEE A GIREL TR -3 HE L ROk, Bkl
AT RC, BAFBELUEREYNEL, 1 » AE-IEY CHEE, BEEH, RIFELH
BUMEREORB KB REST 5201, A SHOBEFELR—ZUMIEL
7o

3. = B # R

ERERTETRITNEE 61 OB Y TH %,

SR OKIBORME, &, THOAMNELE R EH 162RDE ) TH %o

Blh, ASZEREARARIE, FaaykiE 11°C DLET, 5 A» b 10HZkFEKE 20°C Dl Lx
RU, 7, SEHAI ST, BEOEENKE 30°C U ELXTRL, &Mmo/kifz2EEED bhieh
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Table 151. Results of experiment.

Feedin At time of At tim=s of Amount Average b. w. par eel |
eeding stocking fishing me (momme) nereasel N, of
Group| period ‘ | : of food Y TAE o FOF b. w. decrease
(d 4] 0 | w1 | ni ¢ N m=2 o ims o \
(days) !(momme)!(momme\,{(momme) (momme) \memme, stocking |[fishing (momme)
31 1,800 | 44,855 5,500 | 39,243 | 27,990 0.08 0.14 3,700 5,623
28 3,600 | 24.852 6,520 | 22,945 | 33,000 0.14 0.28 1,920 1,917
Gr. I 29 3,600 | 14,939 8,330 11,68_5 27,600 0.24 0.71 4,730 3,273
r 28 3,600 5,092 5,300 4,472 | 11,810 0.71 1.19 1,700 620
29 3,600 2,799 6,250 2,547 8,430 1.28 2.45 2,650 252
29 3,600 1,500 ‘ 4,300 1,489 2,355 2.40 2.88 700 12
31 1,802 | 37,287 ! 9,060 | 35,485 | 28,270 0.05 0.25 7,258 1,802
28 3,600 | 14,160 7,850 | 14,029 | 32,200 0.25 0.56 4,250 131
Gr. T 29 3,600 6,472 9,120 6,323 | 27,150 0.56 1.44 5,520 148
r 28 3,600 2,272 7,480 2.204 | 12,970 1.58 3.39 3,880 68
29 3,600 1,070 6,100 1,040 9,600 3.356 5.87 2,500 30
29 3,620 623 4,000 620 2,420 5.78 6.45 400 3
31 1,800 | 45,021 7,050 | 41,674 | 29,190 0.C4 0.17 5,250 3,347
28 3,600 | 29,857 6,700 | 20,101 | 32,500 0.17 0.33 3,100 755
G 29 3,600 | 11,237 8,500 9,724 | 28.600 0.32 0.87 4,900 1,513
o 0 28 3,600 3,817 6,600 3,659 | 13,085 0.94 1.80 3,000 158
29 3,600 1.983 6,100 1,943 8,720 1.81 3.14 2,500 49
29 3,600 1,150 4,170 1,141 1,700 3.14 3.65 570 9
Table 162. Monthly variation of water temperature in pond.
Month ! | |
May ‘ June ‘ July | August September | October | November
Water temp. (°c) f ’
Minimum 175 | 195 23.7 ’ 24.4 19.9 15.5 8.3
Maximum 21.5 30.5 35.5 32.0 29.3 24.7 19.5
Average 20.5 24.5 29.4 | 285 25.3 20.0 11.0
D720
i s Wi1—Wo sy o f . . No—n
KERERD CREMRR, W = =20 MR, F = ———, Wik, N= =21
W, W1—W, No
X 100 Z3RDTHEIRT 2 LH 163 KDE Hh TH %,
Table 163. Showing the weight-multiplication rate, food quotient and
decreasing rate.
Gr. 1 Gr. I ( Gr. I
Dat I ! |
e wo| F N wo| F { N wo| F | N
Jun. 13~15 20.6 7.56 | 12.53| 4.03| 3.89| 4.80| 2.92| 5.55| 7.43
July 13~15 0.81 11.51 7.71 1.18 | 7.58 0.93 0.85 9.83 3.62
Aug. 13~15 1.31 9.65 21.87 1.53 4.91 2.28 1.3% 5.84 13.45
Sept. 13~15 0.47 6.94 12.17 1.08 | 3.34 2.99 0.83 4.36 4.14
Oct. 14~16 0.74 3.18 9.03 0.69 : 3.84 2.80 0.69 3.48 2.01
Nov. 14~16 0.19 3.37 0.80 0.11 ‘) 6.05 0.48 0.16 2.98 0.78
Average 0.93 7.04 10.69 1.44 l‘ 4.94 2.38 1.14 5.34 5.24

i

Remarks : W, weight - multiplication rate. F, food quotient. N, decreasing rate.

E BR L MEER, MR, iR, —~RTEREL OBFRYRRET2 L8723 Rom
D TH Do

BEARF AR BB IR OEEOBE TR, FBEHE WS T 2, WL TR
PO 1 » A @280 U BB IBBEREL & 2, H'b, BB » A H Tik2.06~4.03
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LTS v HEI R LS. fE 1A *
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64w SRR 2 BEYRAT, BT

EARLY IN UPSTREAM PERIOD
O HEIGHT OF UPSTREAM PERICD
END OF UPSTREAM PERIOD

WEIGHT -MULTITLICATION
RATE

RO s A2 I CRG 2 HEMER
OB RO TERKT & TOZED HER:
SNTH Y, ZOBRY FHEECKRDT
TFLIELHOTH Do  HIBE 1T
9.31, 2Tk 1.44, 38T 1.
14% 7L, BHELOH 2 L RA TH
TP DES 1 #$2°R/INTH Bo

— BT R ED B E AR & F
FEKE I v 7 = 4 VEERRICHEEL
HHE3 5 HE L5 0 HY R LRE 2
L. fH 12 AHTESE IR
0.1441, 52325 0.254, 53 #»° 0. AL
175,70, EBE TRAZIZEE T T 2.88
K, H52FETIE 6.454, F3FETIX 3.
6507 7L, 552 REOMMELID -4 Db A
R L BEH T 1 HOWTIHO L0 }\\ *\\\
B v 0, 553 HOWIHRLID & 0b T 10 x
BEO RO T, ML 1L IR

DEFELIEC, TOTMHELE2TEL D= \\\
EEEL S fE0TE 2 FOBERERAMD o

mﬂo)%i D éaﬁy_),l:%ﬂf@ Z) ° l%{j JUNE JULY AUGUST  SEPT. OCT NOV.
RS IERTEOE VETE 5,6 » HEER MONTH '
CTBIBMEREFLTOBORRL T L S T g
T, FTHEERCTIEzORET LIS difference of the period of upstream
C B TR B BIROBE miaretion. '

. -
B IMOECZ TIPS s BHEO6 2§ L i
HECE, 1Rk, BB §
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HAPEREOILAE, o= FER- i 2 Brge

CEIFTHETZRSOLDOTH B EEEZ IN D,

BRI R 8 B R & BT B R D B 0 THE IR OB MY 3D bl s (BB 1 EEBM)o i
LUTHE S # Higik s 1 301k 6.94~11.51, #2#T1 3.24~7.58, 3BT 4.26~
9.83 kaRL, B2 RETH IR HIHOMECTD 52 57 AHEE LFHTHE 3.18,
FE2PETIL 3.84, IFETIX 3.48 £5RL, SWOERELTED B B LT, BT, 38
2FEDEMN L5 Y, 6 1 FH TR LEETIR 3.37, §52% Tk 6.05, § 38T 2.98 R
U207 UL ERTH 5o HEHMREOTEHE L 5 &, FIFE TR 7.04, ZE2WT
Ik 4.94, 3BT 5.34 1L, 2P ALEEKRT, F1IHIREREIRL, BEMER
L EERLT; BEITEREROES 2 B R LRI OSIERDME b, B 1 FEOURTEIAD L DR L Do

BRI EAT B o TREOHEFY Ao 20 &A@ E 3 » FEHICRARME T V.
4 5 AR 1T 7.71~21.87, 552 LT 0.93~4.80, #3# Tk 3.62~13.46 T,
P2 FEDR LT, B 1#E me 2R L, BEEOEFIARKTH %S, SH»HEHZHOTIHE
2RETIR 2.80, FE3RETI 2.01 ZoRFOIZHEB LT, H1FOAL 9.08 OBETH 50 6
ﬁﬂafmvﬁwﬁmgmf,%lﬁfm&%,%Zﬁfmo% H3PETIL 0.78TdH 3o
FFEEIRES 1 Tk 10,69, 28T 2.38, I T 5.24 L, H2ERLMEE
T, I BEERLRLTO %0

4. #& £

BSR4 U EA R, UPRHMRE, BuER, —RBTEREDTSME LTI, W
PR EI IO THE 35 L3 164 ROE H T %o

Table 164. Comparison of weight - multiplication rate, feeding coefficient, decreasing
rate and average body weight per eel among the fry during different times
of upstream migration.

~__ Time of Early in season Height of season | Late in season
{tems . upstream ' (Gr. 1) (Gr. ) | (Gr. 1)
Weight - multiplication rate ? 0.93 . 1.44 i 1.14
Food quotient \ 7.04 4.94 5.34
Decreasing rate l 10.69 2.38 5.24
Average body weight per 5.88 6.45 3.65

eel (momme) '

Elb, BAEER, fPRMRE, BRI TINTEIO § O\ RLEHF T, TTEHO L 02
L HE CEAPFRIND & OVZR U CHTKIAO & DX NT7ET %o B — B EL A& OT,
STOBEEYPRLUTEST, TR DINTEAOE N P HEEEE FIRBOMELH T2
R TR ML T E R 2N & U TES L AL 2FEMCBE L T, WJ/HHJJIHOD%E
HRIRER PR TE B EOEFETH AL THoT, WMEEAT L TET 2R
2B T+ OB EAPIBEI-ED I, RITDOBFEEIFL 0D TH h X, (ﬁlmf/ﬁ;ﬁfﬁ@”@ﬁéﬁ
LI EEEAD 2 & DRI B A EE, BEEERE, (B, BRI (1926)) Morvifkert (5
2EEIESR) OHBEOHEBEZOEMHEIR K LDOEEZ S D,

A ZHEER RO 5 SR OREFECH T

Chapter VIII. On the Decreasing Rate of Bodies in the
FEel-Culture Pond during the Winter Season.
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SBEOKIEYFI ISCCUTHl T2 &, BEHIFELCERL, EBVXNEEL 1850 KIED
BT 320 kOB EE & FIRL, FREAIERELZ2FT 502 %0 MU TIOLKMEE
OEBE—» EHOEESI-HELr T LK THOT, FiBMHHME L TO—5EMHLE 3
1, BMEFTBEIBET 2HFEMOEI TR IN T2 LD ERTEIC, BRAEEHH
BT, JHREEHE X LN FSERE KD B U, BO@EEBICEEILBE Sh, ZOHERE
2, SHEBRARIBRTD o WERGARTRML T, RELHEST 2 CLEREREES
U, DOoTZz0REEL C—BE 3382, FIBERM-BALrits~<sd, Lo
SERAKIE RA OB R T E ik U, KESEENTE S 2 RN - B0 TR —F Bl
U, LEBROERL T 5382k M L LHARCRG 2 AR ORGEE L BEREREE T 5. —
TR b, bk ZEINCERL, BIBOM L B NS0 X TBME OB L T
B DIERIR Y SN NS DO O T AERBERY D 2D T, ABIZE Ao

2. REE, FEECCHATEA

LRI E BRGSO TIRE Ly 7 28 — 2 EFABF LcLO (EBET 4,
S, 0), THENEZ EME LeEEDE (EBESL, 2, 3) O2HTHB. HE
TRER EBRAG AT & Tl L Pkt e U, 2GR 4 B LahETa2 b LA TaAEIRA L
MET1 »FHOR T B¥EAg 2008 FE TS o0

EKEBARWRLFIL T2 6 7 B iy ML, RE, BEERATLUEOBESMICHEL
XS 8lHE M43EMEE L, BEEROBIER L EEL o

3. 2 B & X

EERIM R OKEDZEILEE 74 OFE ) TH %o
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Figure 74. Variaton of water temperature during the experimental perioa.
H£EEBDKIEZZFRD bNISODT, FEHELDOTRU. SBPMEE TRE/KE
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BABEE O R, WL iziEmic B4 3 pise

5.8°C, &M 1.0°C T, 12HI2E2 LKAV BETFTUMKD, 2, 3 A 4.8°C REL,
Wz 3 H1SaEKEE 10°0C T2, ZOMKE, KEBAODEB/ D b, (BOEE
DB SN oo EEIAM AR A (IR LSOO T, (80O I OEEAEN DY AR & 78 55
TH 5%, AL RIIZEIEMISE D Microcysiis spp. OFEEE I, EMEars
U, 8ET 5> 27 v >DFILHLDIE Rotatoria T Cyclops sp. ZHEHLETH 5o

7 2WEDOTS 574y (No25) TEREY 20 XBHELTELYF> 27+ > EIK0.4

~1.6cc TdD %o

SEERSEIRILES 165 DM ) TH %o

Table 165. Experimental results on the decreasing rate.

N At the opening | At the end of Decreased Decreasing rate [Average
:F' Experimental of experiment exoerment amount (%) body
exp. periods Wt. N Wt. No Wt. No We. | o, |weight
| {{(momme) - (momme)i © |[(momme) © |{(momme)| . (momme)
81 days N B -
1 (Dec. 16~Mar. 7) 12,290 435/ 11,810 435 480 —_ 4.1 2.2
2 Va4 10,900 535/ 10,800 532 100 3 0.9 0.01 20.4
3 V4 11,9350 226\ 11,800 225 150 — 1.3 — 53.0
128 days 5 = - _
4 {(Nov.11~Mar.19) 122,700, 35,105 110,600; 34,251] 12,100 474 9.9 1.4 3.5
134 days , = A s
5 (Nov. 5~Mar. 20) 16,10C| 18,028 15,400 17,973 700 55 4.3 0.3 0.9
6 V4 14,650 7,675 12,770 7,513 1,880 162 12.8 2.1 1.9

BB, BEERIEEE TR 0.92%75%F 12.8%, T55.6% %7, BT OBhE 2.1%
TH 5o MUTEBEEST LI —30ER3IFH - O THEREETHK 0.9 WE 4.1%, Fig 2.1
%, B¥TIX 0.01% T, BR2EHDLOTHE (EBEZ4—06) EETH 4.3%h=E 12.8
%, i 9.0%, BETIE 0.3%WE 2.1%, i 1.9% % R, ZH 34 H TREFEERIZFE
AECERM S, BRZ2EEDO OB T LE/INTD Do HERLIIH OWGEETE &4
ST, T VERORED D % LD LEHBE s ToRd, ﬁ%%@#ﬁ'&b,%b#r@
NS EDNFEE N Tce HEROEEL BRI BT 2 L2 EBURIIEES VL, B
PN EOEEI, ﬁﬁ%*i%?%gimﬁﬁwﬁ9Tﬁﬁ<T,%ﬁL%(W&%@ﬁ%L
KD EDEZEL bILdo

R E DA T 3 (KE) LOBRENTT 2L FHBRDBEYTHOT, AKROLKS
O ORRBFELY VT, RO/ S04 ORRA T, mEOBRIEHIEREE Do TEDL 3N %,

KB (1933) FEBORBERNZRT 5HBSDILRAZLE TR L, REORAIEEELT,
BCDRFETH DT, MUBEEDS (R =— 7 VBHHOEEIZL 54D TH 5 & Lice EB
RO B ERHIR A O iR ©, 10H22A 20 12A11HIZ SORMRA. & 2HREORGER 9
AﬁiJAZé,¢ﬁILL6&mL,mﬁ %5 HEV Rk 24 <, Wotk4Zm1l By

BL LA DGR T B7eo MU TAREREKE (19233) OFEBEOFM-EEY D 2. BB
ké®%VTﬂ,AmIPCuLT®OT,ﬁé%vﬁﬁﬁf%&ﬁ%%%éomm&fab
DHED D Do BB, AEBRFBEM TITORLOT, HROWRETELT 226, Mk

SRELT om%%%,ﬁ&ﬁwgﬁﬁmb,77/ﬁ > OFAETRTREI-HOT, AR
200 ) & LRBOHERIZO b, REOEEEY FIESh TO2012% L, KEDEB TR
FBEETT L, 10FEMIZBREL 2L DT, FREDHREEEICRETH 5 £ T, WE
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Figure 75. Relation between the body weight and the
decreasing rate during the winter.
OPFFEROD LB FEY TRIL .

LHAER AT ATEEDRR & LT, a0k S SORREIRK S CHAREOMZIR
HHEB S, M ORI TR BT & RARERORET 25675, BD, KB LA
Bk 16°C y‘hl;:%iﬁb@@%b“?%ﬁﬁ%ﬁ%ﬁ% BHig U T & BT b IO a1
ZBETD 50 REEE 0 WU TOMBK BEFACEBEOMAC X VBRI 2. LMD
SEEIY GRS e D A EErFE T bhvs (BI9ESRD.

BECEER L ROk F S EOBRCBROTEREL 22 GE1ESR) AHEO/N S04
OBRBEERY K I (, LA HO TRMAEKOBEEE, KB LA TR RO BILT a4
VRO TIIEST 272D Th Do ZRIBAKOAS SLBEL KTV, FHHN-RoL 280
ZE3 HESEIBET A0 6, LHECEROBRADE Y, KED LA TREE ORI
LARBHREDE R D DITH B LD EHA bt bo

4. # =

KRN AG BRI O TR, EEOWEFER 4. 12T TRd TERTD 2, X[EK
B OB E 7R " M OD B R ERBOWHEY SO S ARBALETD v, LWORFREL
LTEEOEEIZE 20 460TC, BbE BIML, BEOIPTL LTI~ THEIL, B,
it BB T 2 R EE S TD 20

KIS 10° CLIF & kil ik U, B O TEEMAR & R T L& 3 2 L3EEER
DEE, DDA, CEBRE E, BRI SSASEDLN Do
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Chapter IX. On the Injurious Birds that Visit the Eel-Culture Pond.

I RBEOEBRUMEES

zalb, BHEOWEIEESTSSLOTEIC. BMEOBRMWEAAMTEDS { k82
BEEALSBEEEARER LYW 20" BT ERE b oI TAE AL £
DO THOWHEBRERBECARLE LILO L L0 4 RABR SNBE LD L 5 Th %o

@, (0, A0 EHE YL TREERNGERIH#BEN TE Y, BEH - EEEX
VCRFRAEHR SN TE IS0 AL U UKEERRS, HaFEos a8 BIEL
FARGERBER L N T 2 BEED D 2 D THESBE IS TD 5o —BIUERIEVE 5
B, REET2HEROERAVCEKIZZO L D TH 2D, EREEIEBHEOBRIZBEOC TETHDE
5%, EOTERY SROITA-ZIZTRE, B L KL OBRROHEES ST 55
FIXELTD Do o

ASCENFLHT; (B SR FRE TS MBI 0 D) oFEa ki3 2 =BT,
R 2 O L PIEE B TR L 24 D TH %o

2. & =R

JUPLHD DS BRI OPEALE B Fad, 3, W RCE L TE 5 2D, MmN
e i [ VBl p5kBET 2. pEOTIEME & b LHEHS ¢, BAELTEHELELLOD
EOTEIR IOHEEZ T2 Z L k5,

HONTHEBLED NS LDOFEVE, BE, BEETHIOTEOHELL, ZhZlkLT
BEDORIETHEZ SO,

I. LARIDAE

FFNIB T2 LORBEE VR TH 20 HERE LU THEA TS LOT, SR LL TREE
2o 2D Do

1) Sterna albifrons sinensis Gmelin (Fng, a 75y v Bk, F9541)

FEA ATMEEREL, 6 ~8 HInAHNOMEORHEIIL, 8 A FalEsdBErEiE
LT T B0 O AT MY 6 I0RFAEH B EETH 3o IIE—IEN= 2 ~ 3 [HEIN
%o AFPELE, B, =2—x=7, BNO—HIE{ 40T 5 EBOEET, R0 E
EC OBYE, WA, WL, BN, BAMETRO L S VIRAL, A, BESE, B, 8, &4
fff, FELB, FRIVSELMAL, HOMFEIHESR S LOTEASDOAM TS 2. EHH»LHE
i, SEEWiTLCSREET 0 MIF (1926) OFETIES ~6cm D% 10 B, FEE(926) o
FAERTENMES ~4dem OLD% 12 EEFIHD, R VBBMETD 5. ZOBREEITHE
WS iU, UBECIEDZ2ERRCHSE BN S OEE 2 0 TE 2 D TEASOHEE
RKFo

* R RO A ARPERFTOSEIHARBEES (1932, IX) 2fitor o HHNJIFRHISE DR
50 ’
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2) Larus canus major Middendorff (Fug, »= #; B, ¥ Y v—)

128 a6 5 B ERT 2R BTH Bo HERINFAHE OB KT 5 DEFHTD
D%edS, 1936 & & 1937 1= T L L (KD RERL 720 LT D LY TEHERE
R THOTEDIETDH DI, W EOBEBEIERRED DML 724 DZRbN
Do

KBRS, 0, (RS s AFERE R L EBROEE TS O T, EAEHIKE ¥
NV X, paFXYa, AFIMETDLHEEL LN THES.

BEIH) 6 BRE, KEITRAT 2V RE L BT E YR D0 B ARIERIBIKIUE
W ETHREL, HEEERER-ES. mﬁmaﬁﬁ%ma;bey<x5¢%;5ﬁaao
FBHLODER L KR ¢ 78 ) AUFIOEEN Y R b A BBITKEL BT 5. OB T HE
U 7B IO LT ik 2 DO THELEL 2 L0500 BHIZLHH, KEVBRLEL
KD B B d e s IR B AU T Eﬁ%ﬁﬂ)%#eﬂb PO L S RIBET Do DK D

RBRCHOTIE I ML Y 0487 RTIE FFEOE & THEIBIIIEL RS D TZOR
BEREGR SR, gk L UTHEEET, ﬁE?amLuT@t®Téaok%®%%m
““ﬁﬁ/ﬁé”f L, W GEERE T B D L 0TS0, KB, EETEROE, @, $A0HME
LA S D BOSIERITR LB R R S s Anguillicola globiceps Yamaguti J
O BE-ZL ¥ 5 Heliconema anguillicola Yamaguti LD EIROD F R T ATE LMK
DTHEMNSNDEELDEHL bLbo

A L NE D OB BT S B DO AP BT ABEE XU 2

II. PROCELLARIIDAE

AP BET 2 ERERD IETD %0

3) Puffinus leucomelas (Temminck) (g, # 4 2V 5%V 0 B, #¥7)

FFEIL 0 T £ S IR 2o MM TRATACE T a2 AN U TR AET, Bt
OTHRE L LICE B s . dLEE, A0, WEFER, 02 bs, @i 7)Yy,
BNE ST %o

III. ARDEIDAE

ZFNCE T B L DS RIETT OIE O FCIEEL , D 205, BRMIORES 2%
BLUTHRD2EHETD %o

4) Ardea cinerea vetirvostris Gould (Fn#, 74 ¥ %)

5) Nycticorax nycticorax nycticorax (Lmnaeus) (Fng, =49 x)

FUEEBE S 525, FKEE-S L 5 Th oo BREIFAFIITACEHEL TR0, &
M RREN RO THRET 5. 2ORTLHERE ) EHPORTOT S <%¥*"i5l
B3N ABEFKP RS T 20 R CAELMHMAT 5o B0 TKRDECIILY
e LK & SRS A IRRA THREL S o UM UIKEEDY & 1807 IREEL
RO NER 680, BAEETRBOR (RE 40cmfn) #ik (20 cmfz) i, SR AE S
b0

W

f
#

o

e

La-

fk

IV. PODICIPIDAE
6) Podiceps ruficollis japonicus Hartert (Fng, »4 Y7V B8, 45737
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HT7Y)

FIERES 2o AERIEBELEOZ2EOMBIEAT2RETHOT, IHTED2VE
ABEFIMIREET 2o IR AR CF U Rz (PER RO A MR RERSIEL B L, bk %
Nk L THIFEBA T 5. ERERTHTD 20, &6, BEIFELHELLOLR
fanso

7) Podiceps griseigena holboellii Reinhardt (Fuig, 7# V747 9)

#AYTIDORATHRAKBEDEDTD Do MIHIZT L (EFCHET 5. thiE 10cm BE
DIER S B FHAL 2 LOD B DOk WH WRBMTHERES 2L 5 Th %,

V. ALCEDINIDAE

8) Alcedo atthis japonica Bonaparte (Fig, » 7 € 3 ; {58k, v =)

PSR SR T % 0 BRI OB TR, KOOSR & & b R AL Sk o
B Do WEMAAIRZHN LS L 74, HIZBRAMETD 50 RIZ/INBT, WELSED 0
FEERIZY 7 A8, WBHRIEDOHEATD 2o RET2HIEXA 0,

VI. FALCONIDAE

9 Milvus migrans lineatus (Gray) (Fug, b ¥)

JAEZE RO L E TR URE T 50 AT OOTEIZEEL, 4 2 ) SEOHMOREIED S
LU TEDBIFEREGT 2 U TR BECESEIEEL, EOBNTES TREERL 2Es
D &5 LT TET, 164 RO, B RITRG 5 7€ Colymbus stellatus,
F N uC.oarticus vividigularis FEEFAEBEOBBRE RIS Z L2 50 MO, I hfE
BEBBEL 2LRRREATLHELRT 50 RO EBEEAOBEIEL O & 5 TEARKIE
DL BEYZT 2D TNV FEL Jeibl L D TIIIRBEREO—BI & 47155205, —F i
THIRPR L BT 2, BEMEEIEREEL bhvdo BLREERER D O TIRAES
THETLHEETD %o

VII. ANATIDAE

ARCB T 2EEEZHED O UM i AR BT 2, HEBEL L TEAMCTHSET 2 404
(MBS THBE R T 22%, KERET2H-ELOMBELHLOLOP D 5. BELLLDIZ
KDIFETH Bo

10) Nyroca marila mariloides (Vigors) (Fu4, =X » = 5%, » =)

11) Mevgus merganser mevganser Linnaeus (Fu4, » 7 74 ¥ ; 8%k, » =)

12) Mareca penelope Linnaeus (Fufg, v ¥V 7= ; 6%, »=)

9 AT D 6T %%, £ Ik I0FRMEY 6 5 AF/ME S TVkEEY 2 28 EEXER
M ET, BMEBFTD 50 ZhEERUKRCEAL T, BELHAT 2. AFRO» I
NB Y DL OLFNZEAR Dok U0 Bz kREES 2 DRILBMBREE T, 20OWER
BRSOV EEEL LN,

VIII. PHALACROCORACIDAE

AFNCE S 2B 2T 5o OO GIREXRARIIMOMBETEA RO 5 40

TH Do
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13) Phalacrocorax capillatus (Temminck et Schlegel) (Fug, ¥ 2 ¥ ; {575, 7)

14) Phalacrocorax pelagicus pelagicus Pallas (R, © 2 7 65, )

FUERRITREE L, ZOMBEL TH Bo & IXEIAIEEINRBEL THKFEALT
REF AT 2. HHEREETD 2.

IX. MOTACILIDAE

SEHC BT 5 L ORKO 2EE TS 275, TRER A EERAELTCOTERL L TA
TSP BEDIEGEE TD 57° HEOFRRIERIE L2 S/ BMEEsOT, ETHERS
LTREFTE o 1, FFOL0REESE CREARROBER L SN TES.

15) Kfotacilla alba grandis Sharpe (Fng, 7 me*v 1)

16) Motacilla cinerea caspica (S.G.Gmelin) (Fng, *x*v 1)

RO N, R AR AL, Mal, MEO/NEMWISURH TR B AR ETRE T Do
IR B AT T DA TD %o

XS
i
el

3. B &

i

2 4 LH ) — 578
a5

EBOS RRAMTD b, B THRARE 5L THRET BRI
iR Sh B
Z&
%

BRI R I RIS R R B D L AT D 0N E b, B
BZETNEHEKRE P LRE S o

381 > T I AN T Uk Uy S81E PRIRIAAE B 5 R & & IE8F b AR b &
B b HHCCTEIS DML AT, K2 DKL LR ORI 881 LRIk T 5 7ed B A B Y
S0 s T, B, EBUNUTREEFFETA 5.  BEOBF LM SHER SN,
SHAW M2 4 (1934) 1% Oregon MO EIEHHMEIZIXFFAEMDILC LDRIEA EISONT,
TnEED MRS A RO L S UL KIET T &k REUTED. B RIROME
W aXE, S EN T LD DO T, BREIBOMETIXANE 502 ~90% %k  Anguillicola
globiceps Yamaguti OFF4MY R2D°, THIEEHEDIEREELLIECE S T 20 R4
8Pk Heliconema anguillae Yamaguti 03072 L0%EE B Z L0 d %o
T O MRBREEBEEEL, EEL COETEROARS (20T, BEIMiksnr
LDV D Do THEDFAMFERS ( BEIEOTEN Shic b DL Bl Sh oo SRR
Tk, Pl EEROBRET, 7 ABEA-S (R 6T 5 BT B 6 s R B
WO TIEE S D WREED TS D Do

B 5 i U TR 5 5 0O TR OAHY S 5o SUMMER (19235) i faifioDZs
5 5 A B U TRBIL, ks IEOBRLET S 6 O EKEROB KL B &
BREL NS T & IR L, MCATEE. (1936) [d:$t43k = 7 ¥ » b FIZ8i3 2 2 &2°
PR D B & Uro BEFBIKIU T, D AL BHNRES 28, 2) FRIHLEY
BT, ©) M B HEEO 4) BRI IS T 5o H AHREONREET B
OREFIA F 2 WY A REN R L EATRER G RO TR gm #7777
v o, B BED S 512, Zhd kO REEOTRATS LOEDOTH, i VA
Bt FEAT U TIR VEL, 2 KO DOUERFEE AT 200 RETD 5o ZDERIKRIZ
B oA £ 75O REOM LE Tb 575 EROBHTHILE LT A4
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CHRHEDAIERDOMELIE S U TEBABIEL RS (320580 g g K%
DITEEL TR D) OFBErLEsE L0, Bt s v o3 d FiREr mEEE T L6815 2O TF
ELDDTHRMATD o

BHEAOWERS C HEkBE S 2%, ZhE8CH U TR E L2 T2, $4kiko
72, KEBEEL Ui, e s 3 2888nhik s & 20, B, R, BREOHM
EFEBELHET Do PV 2 2D IVT/KINCEEAL THERSEEES S ¢ D1k, MDDk 512
F LMotV =7 ERLU THRET 20 RETD %,

BtE FE o0& E B

Chapter X. On the Examination Rules for Eel-Culture Technique.

. & % B ]

BRI D3E BT ENDEEZTDRE ML EOR LY Bk 3 20 ZIEHMEIE, WEE, #

=

B, B, WMEMOBRPF, WoKGEE T2 E A LFOEBREROM, SEERAOHMD A
DIZER T 22 BSE, 4, bRl RESOREUELRIEL ZRED L O LR Sh
Do AFEWITEEREL L TEETL2OPEXRTDH DT, BIEHIHE UTEIRNUize THL
T WA EBEABOHATD L 5 WIRKRANAEZEDEMFBHRLILOT, ([BERMWEE-ESY
R 5 585 4, 3GINA, M, RErbEEODikAFEE & OHE Aok 28 AEED B B
DRAMBR TSTHRA L, A RO T BB S L U 7228088 - G 2 BB i Ae sz
RO THEZET %,

ek, FIEEMBIEAFNESEL LT #MEMNCElbh, FEEEL U THREL s~
{L DD D o

2. EBHEWEXETIEESR

>

BB DAEDEYEL PRET D 7e DI, BOLEBEOMMAE DR L& BEISERY
BT FNTOERLRDT, TNEHEOBERELAML, MBLPSET S TH 20
A. B T ML R

AFEBEOHMDBELPETLERT 0T, HWEE (Wo), KiRE (w,) » CHEMR
Wf:E%?fﬁﬁb%h,%W%%Eiiﬁﬁbﬁ%o%E@%ﬁ%@&%ﬁ&@?%%&
{HfE Z TR 3 ILKDBE ) T %o

FE TRV O B B X TR AR R AR T, W 24350 6 WdEak L B SR
L DBERIXEETD Do

W LR L LI aDHEMSRE (W) Z3hug, w’ =1 x no . W = E%
TRdborne W - BEEEF L LROBEIFR AT 28 EE, no - - HERORY,
ny - WO RHE T 5o
ﬁﬁ%rq=1%%ﬁ;<mw;W2HFWh&@%%%%ﬁﬁééﬁl%%wﬁbi%
%o
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Table 166. Relation between the decreasing rate and the weight-multiplication rate.

% | 46.43 18.33l 13.10} 3.17| 1.18| 2.14| 1.48] 3.64 0.791 1.47
| f
W 61.02 | 29.13| 29.42 | 3.72| 1.21| 2.5 5; 165 7.92| 0.89| 2.3
WL | .
‘“WXXIOO 31.4 58.9 l 131.6 17.3 2.5 19.23 11.5 117.5 12.6 |
B |
N 23.6 | 36.1 i 53.8| 11.8 | 0.1 11.6| 65| 47.9 | 5.5 | 26.4
1
1201
100
~
g #r
>< »
3= 60} ° 4
o i
40
B °
20 8
ap”

P// 1 | I | ] il

10 20 30 40 50 80
DECREASING RATE IN NUMBER

W
Figure 76. Relation between the decreasing rate and W7 % 100.

W =32 W OF4S%E (P) LBHERLOBRIRRT2LEOROBYI TS 2.
5 P & N LoBEE P = aNboBFfs Bz, a X0 b OEHLRkINE P =
1.601 N6 TGRSR st B0 HE0T, HWEALRFFPEFE-EK O THREDORREZE T 2RTZ
@%LTW%%®&/16ﬂ,ﬁﬁ%%ﬂ?%mamﬁitwﬁf&bﬁ<&% WEMAERY
DIoTRELE

TR EE Mm@@fﬁg R BIE Y ML THERE L HESRE OBREEFITNEEH
167 2D ) TH %o :

Table 167. Relation between the population density and the weight-multiplication

rate.
Density (momme per tsubo) 30 50 80 100 120 150
Weight - multiplication rate 1.20 0.82 0.89 { 0.65 0.80 0.49

FHOBRLNRINEE 77 KOMB YT, #HEMLR W LHERE X Loz W =
1.150X —%" EEE ORI T Do HED THEBEDOAEE - RETRERHERAR LD
TRFEIND LDERATELAD T,

B LI EEOR S SEMEMARCYEFRITT LR MROZETHOT, HEMLEERL
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FENEEBROME ) TH 5o '
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Figure 77. Relation between the weight -multiplication
rate and the population density.

Table 168. Relation between the weight-multiplication rate and the number
of years cultured or feeding days.

Number of years cultured ‘ 1 2 3
Number of days for feeding. 202 395 590
Weight - multiplication rate { \)\)Z, iég{l) ' ggé ' }(1)2
50
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Figure 78. Relation between the days for feeding and the
weight - multiplication rate.
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ﬁ?gﬁgwghﬁxv“*mbf%ﬁzf’aab®mﬁikbn@, W = 15.648 (
200 B W b7“Qm> DEERD B S Do MO HHERILIXEH
B fk DA S 5 LERS D 20 bHBOA S 1242 BIEHOMEXHEERKLDOTR
RKUBBo TLT, EHOKS 5@%%&%%1@%%&:%%(2@3:(/, ZRBEDRF ORI S
ORI L THESRS S 5, GBS ERR) MEOBREETTRE R 19 KDME ) TD
Bo

Table 169. Relation between the degree of variation of fry’s size and
the weigh’c-multiplication rate.

Dats of investigation ; May 20~21 ‘ June 19 ! July 22 August 22 %May20~Aug.22
] 1
Grouy of smaller | ! ‘ I 1.5
Weight - degres of variation ’ 0.69 1 0.6 0.34 0-14 I 159
multiplication [ \
rate|Gr. of la.rger degree| 1 0.13 i 1.49
of variation ‘ |
BIBEE R F ORI/ SORE D L BELRITE D 2DV, NICRHELLEUERREDR

FOBEEEED/N SO fﬁFI D LTI EAL RO ME D D5, Hui‘ékaﬁzfn’%hﬁ() TEFKET
Do FEOT, EHDK S SOBRE) AEE - KF THEIMEERFLD O TRET D T LD
Hisle s,

BB L EEEL OBRIEE 170E0B Y TH %o

Table 170. Relation between the amount of food and the weight-multiplication

rate.
Number of days for feeding ‘ 48 93 } 138
15% 0.09 2.60 1 1.60
Amount of food 10% - 1.88 1.17
5% — 0.51 0.61

Bl biing L pE ik L QBB ETH T, MEARKIREECRIAEEORE LN
F1LE5. GESESRR)

WY S HEAREARORER Y XN T 2BEOER LTS TRET 20 2Rl
HAREEOAN TR LEBERRT LU TETF S L2 k%,

B. & ¥ % %

FAE P ORMEOREICE S AIEEE CULIREFE) 2O TRIHRMTD 5. WHEH

AR DRIEET I HIEL [ TEDYW, WHRKF = o0 TROORB. 0T
EPRHARE R R L AL OBREW 62z L, F OV SONEHRMEDHEACE T 2 &

BN THOT, HEOMRIKTH S & ETTo BIBOEEBRONT 39.5% Liid 5
AR 1 AR D SR DA AR DT, EFEBDATL b TEERE h, EEREREHE IO
T, BEHMAE EORF T %o

RS & 7*@&Xd&ﬁ5ﬁ&®ﬁ%cﬁm?hi%”lﬁwpbfﬁ
MHEOBEREZETRINEETOROBY TD %o

AR Y F XL, #EAKE D TEbY¥EmEMZE F = aD oG @D oh,
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Table 171. Relation betwesn the food| quotisnt and the numbsr of years cultured or fezding days.

Years cultured 1 l 2 3
i |
Number of days for feeding 202 396 ! 590
Food quotient (F) 5.77 8.27 | 10.55
Average body weight (momme) 2.40 7.50 l 22.00
O/

10+ /

FOOD QUOTIENT
= o
o\
)

200 400 600
DAYS FCR FEEDING

Figure 79. Relation between the food quotient
and the days for feeding.

a FRONE F = 3.210 + 0.126 D OBRA; KL, R EEOBEIM G325,
FTHEAEOBET 2 O TR A L, 40T, B0 REE T3 2.0
TR L ORMRE L OBIR L E TR I NS (72 0® ) ThH 5.

Table 172. Relation between the population density and the food quotient.

i

Density (momme per tsubo) ‘ 30 ‘ 50 [ 80 J 100 ‘ 120 j 150
| |
|

Food quotient [ 9.5 | .74 | 1079 | | e 12.3

MHEDEREER TERD Sh, WEE X E3hid F = 1.042X + 2.50 OBIRz» A
Us BPRHRBIEBBRESR S ( D150 THAT %o

14+

—
12 -
/0/0

0 o/o/ o

FOOD QUOTIENT
L

i 1 1
50 100 150
POPULATION DENSITY (MOMME PER TSUBRO)

Figure 80. Relation between the population density
and the food quotient.
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Table 173. Relation between the degres of variation of fry's size and the food

quotient.
Date i May 20~21 i June 19 i July 22 Aug.22  |May20~Aug.22
%Gr. of smaller degree 5.6 ‘ 8.9 ‘ 8.4 11.3 7.9
Food of variation : |
quotient }Spr.\l:r(;a:;gner dagree 1 4.1 l 20.3 i 15.8 15.0 10.9

20

15 H

1019
\

FOOD QUOTIENT

10 20 30 40 50
WEIGHT MULTIPLICATION RATE

Figure 81. Relation between the food quotient and the
weight multiplication rate.

ETHOKR S SOREFE L, FMEREOBRLETTNIEHE 173320\ D TH o

B OA S SOBREO/N SOROMEHEARIEERBEORSORL Y 4/ T, BEEERLF
B Ok S SOBEEFERHER & BELER D b s,

BB AR T ORI, B OAEREY X s ER L B ESEREE T I LEL
SEL7ZE 5 CH L2 T %525 MEOHELZOBERIXBIAFEDB Y TH 5. (FHSLIKER)

Table 174. Relation between the weight-multiplication rate and the food quotient.

Years cultured l 1 l 2 ' 3

Feeding days l 202 1 39 590
Weight - multiplication rate 32.01 2.32 1.13
Food quotient ] 5.77 8.27 10.55

prEpk (W) LR (F) LOBIEE, W = aFP Thbshs. 62T a, boig
BrRihE, W = 10.469F ~%8 257+ 50 AIBBEAREA SO, XEPRHKY
INBORREBHIFOESE R I EKLE LU TEERLLDTD %o
C. BEBOLRE
BEBFETTLE, hE, KEOVShhLETEL RS 20, SUEREIULIEE

(@égsxlwokuofﬁﬁﬁéﬁ,;&%®ﬁﬁﬁﬁﬁﬁ%®%%ﬁﬁﬁfbao IS TS




AAEREOTRE, WOz RzBI+ 3 BFge

FREYHEDEEELNEL, BHERE (0) LEEEDTHE (M) THRL, 100 1L 2%

%ﬁ\*{%ﬁ;ﬁyx/)fﬁt?o ED%, C = ﬁ x 100 ’C?E}Q"éh}bo ]ﬁ]_.é/&ﬁ;’ !ﬁl"jjai@ééf

FH BB EER T LR AEERBDERVEETDH 5 L0 M TH Do Z DB FIEEH
FEEL NI TD 218, FLOLDTH %0 510, ERNZTIEI- O TR, ALY -+
%A ED 2 DR EF SIT—BDRELET DT, —FERADREDKS S ED LD
EESTDZEPWBELEBLDTH bo BITHREKIEEREBDHE MDA ZELr Ao, 20OREED
LRI T 2HBEBE AT D 2 L RTHETH B0 F—5t, F—FEo 4L T IRBEMEY
U 7efis, MEEZHE (cm) TRILEIISEDE Y TH %o

Table 175. Variation of the amount of growth.

Body Class |
length (cm) | A B C
8 ~ 10 — 1 48

10 ~ 12 — 16 51

12 ~ 14 - 25 2

14 ~ 156 6 37 —_—

16 ~ 18 11 17 —_

81 ~ 29 17 3 —

20 ~ 22 16 — —

22 ~ 24 16 — —

24 ~ 25 20 — —-

26 ~ 28 9 —

28 ~ 30 4 — —

30 ~ 32 — — —

32 ~ 34 | 1 —_ —_
Range (cm) | 14.4 ~ 32.7 9.6 ~ 19.0 8.0 ~ 13.45
Mean value (cm) 21.95 -+ 0.02 13.70 £ 0.14 9.58 -L 0.06
Standard deviation | 3.50 -+ 0.03 2.05 + 0.09 0.94 - 0.04
Variation coefficient | 15.93 -L 0.76 15.04 + 0.73 9.81 + 0.47

Bis, W—Gft, R—FECROTHEL 268, A Tk 15.92%, B Tk 15.04%, C T
Ik 9.81 % kL, BELBERODEEI;AD NS, WL T, HOKEEDLRLIESTHT
ELTC, £ D, a. BEFE, b. Bif&E, c. EAMEEORRT, d REEELLES
WA, e BELOKES S, . WEHMETD 5,0

WER R ETE G LB L DT, MEBEBEO MR E- S ROZE Y BF ¥+ WL
T, BEHRELBEEDLER L OBREER TN 176 20 D ThH 2o

Table 176. Relation between the population density and the degree of variation
of the growth.

Density per;:subo(momme); 66.5 E 65.7 i 75.6 : 93.9 95.9
Max. b. w. } . i |

Range of growth I 1.06 l‘ 1.14 1.01 1.47 1.00

Range average b. w. J; 8.3~0.5 ! 8.8~0.1 7.7~0.1 ] 3.6~0.15 7.3~0.12

Degree of variation ” 59.8+4.0 :‘ 65.4£4.8 | 43.142.7 | 32.241.0 | 40.943.1

BRI L FEE B OBIRZ RIS E 5 82 MO ) T 5o

BUBZRSLE & M & ORI L, MEHEI A S OBBEET/ S OERL D
I

BMEFHELR -T2 2 L I3EHNBREZ N0 2BETH 25, Z07 L1k aFHER -8
AREDHREEANC LT, ROSECEI Y K CRE L, HREREOYE R {BEPhs
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Figure 82. Relation between the population density
and the degree of variation.

7z s ,mﬁﬁrﬁiiie%&a®a 27 b, GEDOTINABHIED 72 DI BERE Y &
B RO PN TR/RE 3 20 LEHEE L £ < F 220, BORKEOEEKY £ $5%
DOFEY B 5D, T, BENFELZEYNREILOR0. MU TELDFELH#E T,
BINOEBREOREEY BV 2B £E TS I L0NESHL BB L T —0 ORFTDH
Qo

BB L MEEDOER L OBRIEE 17708 ) TH 5o ZOEBREREMN-Y 7 2%
F, ﬂébﬂmﬂkﬁ 2L, WREFHEEDS %, 10%, 1520 3#E L, HH 2 A
D% L T HEBEE LR T o

Table 177. Relation between the amount of food and the variation of growth.

Range Variation coefficient

Body length (cm) | Body weight (gr) || Body length (cm)

Amount of food

Body weight (gr)

5 9% 5.5 ~87 | 0.08~0.9 10.32 + 0.49 38.59 L 2.08
10% 53 ~10.9 | 0.1 ~1.8 16.29 + 0.78 40.35 = 2.21
159 5.6 ~ 125 | 0.1 ~ 2.4 17.77 £ 0.85 74.64 - 5.16

e, fPROZREE L HEROERMRHE RIERAIL, HEEI’RKFOBRERBRHEO KRS <
%o

BESOEREY XY 2AMBEOEEDOHET & LT, MHEOME, BRET, @K
R OB BB TH 0 ML TINERRT L BE L OBRIZFEREILLOTD 5. &
BN A D REEOELS O T, WALTER (1924) [Z TREEDBRES LS b L& 2E
BTH 27 &% EBINCFEE L, BELLENI (1910) [ZMRINEBOUEIZAITEE 75D, HEZ/INEL
BT EREEL, R (1916 a) ROHEHIXE 2 B Re THAEBRCRO TREDRR L5
Feo

BEHAT & RE - ORI, WILLER, QUEDNAU &(* KELLER (1920) Wi@.=>%F,
e (1949) - SO TERM-ERLEY, 728 TREDHEEZRE D, G2
BHEimESR)
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RIFMDRE—HIN- RO T, R—REMZERIEL 2y 5 2O HRE, KE, IPHHERE 1783%
D Y Td 5o

Table 178. Size of glass-eels.

Items ‘ Mean valu= ] Standard deviation j Coefficient of variation
Body length (cm) 5.98 -k 0.02 4+ 0.27 4+ 0.01 4.43 L+ 0.21
Body weight (gr) 0.17 %+ 0.0l £ 0.0¢ + 0.01 21.85 & 0.12
Fatness 1272.9 —_ —

Bis, BEEOKRE SVHOT LAY SOEREI D b, RIS, S TREED
T % 5o BELLENI (1910) 1 ZBRIMEEIZ OWIITIRF OFE Sl 3t T L K78 B EE L 5 b 7eo Hl
%, S1~61mm 2" 12.2%, 65~72 mm S 82.1%, 78~81 mm P 4.67T-;_:a7

SCHMIDT (1925) |1ZFRiMNEENE, JESPERSEN (1942) |RENEEFER FATEEEEBD v 7 b+ 7

T ADERE R, RS THRELZLOTHR YDERES D52 & "®,_mz 3|
HoHE#ET»2 E L, E;’HL‘:IL, + D & HERG L 3%2?{ 1% B A O F— R EEED T R £
WICE 2D 0RO & HHER L (BED 9m£) MLT, ‘(BTZY"-I/JVZ;E]%E: L, BE®

THEIZF s (B1793),

Table 179. Comparison of the growth among glass-eels during different times
of upstream.

Time of upstream i Early in season l Height of season Late in season
Weight - multiplication ratef 0.93 l 1.44 1.14
Average b..w. (momme) | 2.88 | 6.45 3.65

PEOTHEEE B BRIBERED? f:’ﬁef‘ By

BEBEHE BIRKBET 2 :R@%@nm%@ﬁbfﬂ<,E%ﬁﬁ%b<ﬁ§ﬁﬁ
2D L, JEBRATEEY RIFT® 272012, MHOBEEDLREH AT 5. 1 n4F
FRETH L 728 BEEOHE T % ST =40, ABREEERD TR, BEAERF, CHIEZF
EBDBHTFERIEEREL RO ZBESELEEI L, BEEDOLEEL OBEL sk
7co  (H5180%%)

Table 180. Variation of the growth according te the occurrence of illed esl.

ltems Mean value i Coefficient of variation

Groups A | B c A 1 B ’ c

Body length (em) | 21.9610.02 13.7040.14/ 9.5810.06

|
Body weight (gr) | 15.78:£0.61] 3.03&0.10{ 0.95+0.06

15.93-.0.60| 15.04-- 073; 9.81-L0.47

w
|
|

56.86+L3. 49. 50.50--2. 64-! 33.89+£1.78

EET A ZD BEBLEREELRETHE KEIDRT 12.70~21.96cm, g

KT 3.00~15.78gr OZEEDNMEESTHDTH 5 T“ﬁ?fﬁfﬁ%ﬁaﬁb‘"* D Fete DI, HKE
9.58~.J1v.90cm, fRE 0.95~15.78gr O Y IEFFIZASOEREDOM Y TFI-EORL LD TH
%o

DLED & 5 B EEDOER I ZAER & D THESBEE D 5.
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ARV A TSN & B 1S B IR & 2R EN O THEL R A DS, ThEDATHR
DN 30 OBRBFEEMOBRIL . & 2T EEE UT, R (F) RUBEEDORERE
BE (V) 58 9, HRESKS0 L OBRBIEC BRRERE LT, BEER (W) 5720 KD
TEEHME C TELYE, KA OTHKD b Do

B5, € =5V o, C omitiork a0 OB L T R TR
DN SOCRBREBEAL MBS, LT, FHBEAKROKRS S, FHEROTHEL (HET 2D
6, C 2T 2 8RR A—ES4D L ORO T > SEXD 5o
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Table 181. Class of the eel-culture technique.

Class : 1 ' I ] 1 N Al

Value One year cultured eel > 5 5~10 10~20 20~30 30~40

of C

Thres years cultured eel > 100 100~200 200~300 300~400 400~500
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Figure 83. Annual catch of the natural eels and the pond-cultured eel.
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Figure 84. Annal variation of the area of the eel culture ponds.
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Figure 85. Annual variation of the amount of eels which were traded by

a marchant.
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Table 183. Annual variation of the catch of natural eel in Tone River and its region.
Locality E Periods Amount (Kan) i Price (Yen)
ist period (during from 1919 to 1921) 69,591 286,723
Ibaragi Prefecture 2nd period (during from 1922 to 1924) 63,227 320,847
3rd period (during 1925 to 1927) 63,033 240,096
Ist period (during from 1919 to 1921) 123,581 431,139
Chiba Prefecture 2nd period (during from 1922 to 1924) 100,998 439,700
3rd period (during 1925 to 1927) 84,507 323,951
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Table 134. Limitation of body length catching the eel by prefecture.
Limitation of catchable | Limitation of catchable
Prefecture } body length Prefecture l body length
Aomori Below 26.4 cm Miyazaki Balow 23.1 cm
lwate Below 19.8 cm Kagoshima 7
Shizuoka Below 16.5 cm Kumamoto Vs
Aichi Below 19.8 cm Saga Below 19.8 cm *
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Shiga Below 35.3 cm Niigata Weight below 20 momme
Miyagi Below 19.8 cm Yamagata Below 33.0 cm
Fukushima Balow 23.1 cm Akita Below 33.0 cm
Tokushima Below 23.1 cm Tochiki Below 25.4 cm
Kachi ” Gifu Below 25.4 cm
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21 1.870, 3 — 11.3) F | 3| » | 757.3] 65 14.5| 5.02| 9.30| 3.15 1.4 0.5
22 150 3 623 9.6/ F | 4 28 |760.4 42 12.2] 5.03 10.10, 4.10 1.3] 0.6
23 — 3 33 7.00 B | 3| @k | 764.00 56| 8.0 5.040 —| 5.20 1.1 0.6
24 — 2 6.5| F | 2| » |767.4 33 10.0] 5.05 —| 6.30| 1.1 0.6
25 S — 6.8 C| 10 » | 764.3) 58| 10.0l 5.05| 0-10 7.53 1.4 0.5
26 — 2 — 6.6/ F | 2 70| 757.0) 51 8.8 5.06 1.25/ 9.10, 1.4 0.4
27 B — 4.2| F 1| @k | 763.7| 65| 6.5| 5.08 2.50/ 10.10 1.4 0.3
28 R — 4.2| F 1| » | 764.4) 59| 7.2] 5.10 3.50 10.50] 1.4 0.2
29 2 — 5.6/ F 1| » | 761.4] 65| 9.5 5.11] 4.30 11.15 1.4 0.1
30 —_f — —_ 5.00 R 10} » | 755.6] 78 7.5 5.12| 5.05! 11.30, 1.5 —
31 R — 6.7 F 1 » | 767.1| 45 11.5| 5.13] 5.35| 0.30 1.5 —
28 1A — 2 — 6.6 F 3] » | 755.9| B8] 10.7, 5.14] 6.200 0.30 1-6] —
2 — 3 5.2 F il » | 759.6] 41] 9.5 5.15 6.55 1.05 1.6 0.6
3 130, 4 32.5 7~7.8 C | 6 —|762.9] 54 9.8 5.15 7.35 1.40| 1.6 0.5
4 1800 4 38.00 9~9.5 F | 2/ k| 763.7] 61| 10.5| 5.17] 3.20 2.200 1.5 0.4
5 1.450 9 160 9.3 R | 10] — | 754.9] 85| 9.5/ 5.18) 9.05 2.45 1.4 0.4
6 630, 6 103| 6.5~8.4] F | 2/ 7 | 755.6) 39 11.5 5.19 10.000 5.30 1.3 0.4
7 235 4 39 7.0l F | 4 k| 757.8] 51 9.6 5.20 11.100 4.30 1.2 0.4
8 4 6.2| F ||~ | 755.2] 420 9.0l 5.21] — 5.35 1.1 0.4
9 — 3 = 7.8/ B | 2 »~ |755.2 73 6.7 5.22 — 6.55 1.1 0.4
i0 — 2 — 7.5/ F 1| 71 | 738.4) 30, 7.5 5.23 8.35 1.4/ 0.3
11 — 2 - 7.6| F 1| » | 789.4] 33 9.0 4l 0.00/ 1.4 0.1
12 o — - 8.0| F 1 ik | 759.8] 28 10-0 50 3. 03 1.3 —
13 62 1 62 9.5 F 1| — | 764.1f 53] 11.5 5 4. 5 1.6 —
14 4500 6 75 7.8~8.00 C | 10| — | 743.8| 86/ 10.0 7 5. 1.6 —
15 1.815 9 202 1.1 ® 1) @ | 767.0, 37| 14.0 3| 5.0 17 —
16 | 11.380 20 559 8.5~9.0 C | 7 ~ | 762.6/ 51 11.4 9 7. 1.7 0.4
17 600} 2 300, 7.0~-3.3] F 2070 | 739.2] 52 12.1 30 7. 1.6 0.3
18 — 2 —| 6.4~7.00 F | 4 » |749.2] 49| 8.5 1 8.30 - 1.3 0.3
19 e} 1 — 6.4 F 20 » | 752.5] 62 3.5 21 9.25] 2 1.4 0.3
20 — 1 — 7.0, F 2| Wk | 733.6] 40, 9. 310,200 3.45] 1.3 0.4
21 — 3 7.20 F| 8 — | 762.8 43 10.0 110 4,10 1.1) 0.4
22 -~ 7.2| F 4| @k | 740.3| 37| 10.0 - 5.05 1.1] 0.3
23 —_— 2 8.5l F | 4 —|752.1] 47| 11.5 — 6.40 1.1 0.5
24 1300 1 130 8.3 F | 5| — |760.4 48] 11.0 5 0.10] .35 1.1 0.5
25 o1 10 8.5 F | 2@k | 762.5 34 11.5] 5.38 2.05 9.25 1.2 0.4
26 — 1l = 8.2 F 1| » | 755.5| 54 11.7] 5.39 3.25 10.15 1.3 0.3
27 130; 1 130 9.0l F 2 » 1 764.5] 40l 12.0] 5.47, 4.25 10.50! 1.4l 0.2
28 1000 1 100 9.4/ T 1| — | 765.3] 42| 13.5| 5.40 5.05| 11.35 1.4 0.1
: |

3H IH 160 1] 160 2.4 F | 2| | 765.1] 50 15.00 5.41] 5.35 11.55 1.5| 0.1
2 | 12.600, 200 630 14.5 F 5~ | 763.4] 48] 16.3 5.42] 6.10  —| 1.6 0.1
3 9.261 21 441]15.0~16.8] R | 10| — | 763.3| 93| 13.5 5.43] 6.50, 0.50 1.6 0.1
4 8.005 21 38111.2~12.0| F | 5| — | 753.9| 84| 16.8 5.43] 7.35 1.25 1.6 0.2
5 2.570 16, 161]15.0~15.4) F | 5| — | 764.7| 78 17.0| 5.44 8.05 1.47 1.6| 0.2
6 2.120 20 106 15.2) F | 4 x| 755.2| 76| 18.7, 5.45] 8.50 2.25 1.5 0.2
7 711 71 17.00 F | 5| » | 750.6| 58 18.5] 5.45 9.45 3.10 1.3 0.2
8 — 1 14.0 R | 10 760.4) 90| 12.5| 5.47) 11.05| 4.05 1.2 0.3
9 — 2 = 12.0] C | 10| # | 763.4] 5] 10.5 5.43 —| 4.55 1.2 0.4
10 2 9.2 R | 10| » | 756.3 91| 10.0] 5.43 —| 6.30 1.2 0.4
1 2 9.2l C| 8 764.0) 76| 12.0, 5.45] 0.50, 8.20 1.3 0.3
12 B E— 11.00 F | 4k | 762.2 52 14.5 5.500 2.50/ 9.45 1.3 0.2
13 — 1 — 1.3l c| s 763.9) 71| 13.7 5.51| 3.45/ 10.25 1.4] 0.2
14 — 2 10.0l R | 10| — | 762.6] 92 10.0| 5.52 4.43 11.10 1.5 0.1
15 — 1 — 9.8 F | 3|k |764.3 53| 12.5 5.53| 5.35 11.50, 1.6 0.2
16 50 1 50 9.4 C| 9 767.1] 64 12.3] 5.54 6.20 0.15 1.7 0.2
17 30 1 39 11.30 B | 2 # | 765.2| 43| 14.7| 5.54 7.00] 0.40 1.7 03
18 2200 1 220 10.20 F | 2 » | 751.7] 39 10.5 5.55 7.45 1.15 1.6 0.1
19 185 3 62 12.5) F | 0 — | 765.3] 39| 16.9 5.55 8.25 2.00 1.5/ 0.1
20 230 4 38 13.3) F | 4|k | 763.00 59| 16.5) 5.57| 9.05 2.35 1.4 0.2
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3H21H 230, .5 4% 14.1] C 7| k| 763.9 74/ 16.7| 5.58| 9.45| 2.45 1.3] 0.2
22 180 3 60 14.3| C 9 Fu | 758.1 88 18.5 5.59| 10.40| 3.30 1.2 0.3
23 34 1 34 15.5] R | 10 #k | 757.0] 98 16.0| 5.59 —| 4.20 1.1 0.4
24 — 1 — 15.0] R 10 — | 759.7) 93| 15.3| 6.00 —| 5.35 1.1 0.5
25 — 1 — 12.5| F 20 Fo | 754.4] 43] 16.5] 6.01 6.50 1.2/ 0.6
24 100, il 100 13.8]| F 4 — | 761.00 63] 12.0| 6.02| 1.45/ 8.35 1.2 0.5
27 340 4 85 13.20 C | 10} — | 763.5] 62| 16.0| 6.03] 3.10{ 9.35/ 1.2 0.4
23 245 3 32 12.5| R | 10 #k | 758.8) 98| 13.5| 6.04/ 4.08| 10.20| 1.3{ 0.3
29 195 2 98 15.00 F 2~ | 7556.21 89| 17.5| 6.04/ 4.40] 10.50, 1.4, 0.3
30 880 6 147 16.2| F 1l » | 761.2] 50 18.0| 6.05| 5.20] 11.35 1.5/ 0°3
31 650 4 163 15.2| F 4 o | 762.2] 46| 18.5| 6.06| 6.10| 11.50 1.6| 0.3

4F 1R 585 8 73 16.0] F 2 - | 767.7| 46| 18.0| 6.07] 6.35| 0.05 1.7 0.4
2 5300 5] 106 i6.5] F 2 — | 767.3| 44| 18.5/ 6.03| 7.20 50 1.6 0.4
3 3300 6 55 15.0 R | 10 @k | 761.4| 83| 17.0] 6.09| 8.05 1.35 1.6 —
4 90 2 45 16.5| F 2 | 748.8/ 100| 18.5| 6.09| 8.55 2.20/ 1.5 —
5 270 4 63 15.3 F 2 | 753.8 471 17.3| 6.10| 9.40| 2.50| 1.4 0.1
6 63 3 23 16.2| F 2~ | 760.8| 57| 18.2| 6.11] 10.50| 3.35) 1.3| 0.2
7 — 1 — 16.5| F 4l » | 758.8] 61| 18.3] 6.12 —1 4.45] 1.2, 0.3
8 120 1, 120 19.0] F 1~ | 751.4| 35 21.0 6.13 — 6.20 1.2 0.4
9 325 2 163 14.6| C 6 » | 756.9| 42| 16.6] 6.13] 0.55 7.45 1.2 0.5
10 90 1 C 12.5| R | 100 ~ | 763.2| 80 14.5 6.14] 2.40| 9.15 1.3 0.4
11 — 1 — 1.4 C 3 £ | 744.9] 59| 13.4| 6.15] 3.55| 10.15 1.4 0.4
12 — 1 — 11.2| F 4! K | 749.4] 45) 13.2| 6.16] 4.50| 11.05 1.5 0.4
13 90 2 45 5.2 F 2l Fo | 763.4] 35| 17.2 6.17| 5.20| 11.15 1.6 0.4
14 2501 20 130 14.6| C 7] #k | 756.9] 60| 16.6| 6.17| 6.05 —| 1.4 0.4
15 1300 3 43 13.0| F 6| » | 745.7| 66| 15.0| 6.18] 6.50! 0.20 1.6 0.5
16 130 4 43 15.9| F o » | 755.2| 35| 17.9| 6.19| 7.20| 0.55 1.6/ 0.5
17 310| 6 52 16.0| F 2| — | 758.8| 76| 18.0| 6.20] 8.05| 1.25 1.5 —
18 130] 4 33 17.5] F 2| | 752.1 55/ 19.5 6.21| 8.50| 2.00 1.5 0.1
19 530; 3 177 16.0| F 4 @k | 760.0] 6% 18.0| 6.21| 9.30 2.30 1.4] 0.1
20 45! 2 23 19.0| C 6 | 760.4] 57| 21.0] 6.22| 10.20] 3.05 1.3] 0.2
21 340 4 85 20.8| F 4 » | 762.5] 57| 22.8| 6.23| 11.05| 3.25 1.3 0.3
22 230 3 77 18.0; C 7l » | 763.7) 72| 20.0| 6.24 —| 4.20 1.2; 0.5
23 40, 1 40 17.0| C 4 o | 759.2] 74 19.0] 6.25 —| 5.40 1.2 0.6
24 10 1 10 20.0| F 20~ | 754.2] 72 22.0| 6.26| 1.05] 7.25 1.1 0.6
25 100 1 10 18.5| C 4l — | 754.1| 63| 20.5 6.26] 2.25| 8.25 1.2 0.6
26 160 1 160 13.5| F 6l fk | 762.4| 60| 20.5| 6.26/ 3.25 9.25 1.3 0.5
27 310, 3 103 17.0] R 3] — | 761.3] 61| 19.0/ 6.27| 4.25| 10.15| 1.4, 0.5
28 100{ 1} 100 19.0{ F 4' g | 756.6) 61| 21.0| 6.28| 5.08| 11.05 1.5/ 0.5
29 250, 3 77 21.0| F 4; 7 | 739.7] 60 23.0 6.29| 5.45| 11.3C| 1.6 0.5
30 230 2 115 21.0| F 20w | 762.3| 50, 23.5| 6.30] 6.30 —| 1.6 0.6

53 1H 2501 4 62 21.7| F 2 » 7863.40 59 23.7 6.31] 7.10] 0.25 1.6/ 0.7
2 2901 3 97 19.0 R | 10, — | 761.4/ 98/ 21.0, 6.3l 7.50| 1.10 1.6 -1
3 — 0 — 18.5/ C | 10| 1 | 757.3) 89| 20.5 6.32 8.50, 2.05| 1.5 -1
4 120{ 1| 120 18.6| C | 10, #; | 760.8] 81| 20.6| 6.33] 9.45| 2.45 1.4 —
5 170, 3 57 21.4 F 7| 761.1) 71| 23.4) 6.34| 10.30| 3.10 1.4 0.2
6 110, 2 55 19.2l R | 10l » | 753.9 96| 21.2] 6.35| 11.50] 4.25/ 1.3] 0.3
7 — 1 — 18.0] C 9 » | 755.6| 78| 20.0] 6.35 —| 5.45 1.3, 0.5
8 — 1 — 15.5] C ol F1 | 753.9] 90 17.5| 6.36] 1.200 7.15 1.3 0.6
9 — 1 — 18.0] C 6 @k | 755.5| 46/ 20.0| 5.37| 2.25] 8.30| 1.2 0.6
10 B | R— 19.7] F 6 — | 761.8] 49 21.7| 6.38] 3.33] 9.35 1.3/ 0.6
11 — 1 — 20.7| F 4 — | 763.8] 49 22.7| 6.39] 4.30| 10.25 1.4 0.6
12 — 1 — 21.0| F 2| Bk | 756.2| 62| 23.C| 6.40| 5.25 11.10} 1.5 0.7
13 — 1 — 20.0| F 2 | 761.8] 57| 22.0, 6.41 5.51] 11.35 1.5/ 0.7
14 — 1 — 21.0| F 4 v | 768.1] 54 23.0] 6.41| 6.40 —{ 1.6 0.7
15 80 1 80 21.7| F 6; v | 768.2] 63| 23.7| 6.42 7.25! 0.35 1.6 0.7

|
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1 635 490 270 330 3 670 1000 0.87 1.45
2 1009 630 700 690 4 1350 1950 1.34 1.93
3 1137 539 1000 430 3 1589 2039 1.42 1.79
4 1111 837 5350 610 4 1387 1997 1.25 1.80
5 1465 3020 — 90 5 3000 3900 2.05 2.65
6 813 670 430 270 3 1039 1350 1.33 1.65
7 1514 924 1067 53 3 1991 2354 1.32 1.69
3 576 336 431 144 3 867 1011 1.50 1.76
9 1570 420 1300 8 2 2229 3029 1.41 1.92
10 1027 700 800 470 3 1500 1900 1.47 1.85
11 950 1300 830 370 2 2150 2450 2.26 2.53
12 2070 1:10 1190 12700 2 2300 3300 1.13 1.76
13 1033 650 950 473 3 1620 2008 1.89 2.01
14 1479 1020 1050 591 3 2770 2650 1.13 1.73
i5 1279 844 792 425 2 1636 2751 1.27 1.61
16 1424 630 1352 520 2 1932 2382 1.39 1.78

17 2597 1894 2664 1422 3 4353 5933 1.76 2.5
13 1994 490 3500 1270 1 3900 5100 1.93 2.56
19 153 800 1780 62) 3 2537 3100 1.63 2.03
20 1377 1049 1663 265 3 2708 2910 1.96 2.16
21 1930 970 1600 570 2 2370 3370 1.30 1.77
22 1263 770 960 500 2 1739 2330 1.36 1.84
23 2239 900 3000 1276 3 3900 5176 1.71 2.26
24 1327 700 1200 550 2 1900 2550 1.43 1.92
25 783 500 830 450 2 1330 1830 1.76 2.33
26 1229 530 1100 430 2 1630 2160 1.37 1.76
27 1600 1100 1600 450 4 2700 3150 1.69 1.97
23 1207 600 1400 430 2 2000 2430 1.63 2.06
29 1214 2000 1160 570 4 3169 3730 2.60 3.07
30 1101 1997 308 550 5 2305 3355 2.54 3.05
31 1430 600 1430 600 2 2030 2530 1.37 1.78
32 1270 1000 2000 490 3 3000 3400 2.37 2.68
33 1533 500 1260 430 2 1760 2240 1.15 1.45
34 942 150 800 315 1 950 1265 1.01 1.34
35 352 — 600 246 0 670 346 1.71 2.40
3 1270 700 633 50 3 1333 1833 1.05 1.40
37 1402 640 260 670 4 920 1300 0.64 1.25
38 1443 475 2000 250 3 2475 27.25 1.71 1.20
39 864 600 550 420 3 1150 1000 1.23 1.20
40 1359 950 600 600 3 1550 1600 1.13 1.20
41 2441 1000 379 840 3 1379 3200 0.57 1.30
42 617 200 300 925 2 1000 1100 1.62 1.70
43 1219 700 1000 300 4 1700 1300 1.39 1.50
44 2560 1000 1700 600 4 2700 3300 1.05 1.50
43 1300 200 200 620 1 400 1000 0.31 0.80
45 1153 900 900 600 4 1820 2400 1.56 1.70
47 1227 700 800 500 3 1500 2250 1.22 1.70
43 2960 1500 300 1270 3 3300 5700 1.23 1.70
49 3000 1300 2500 1000 5 3900 4900 1.30 1.69
50 1720 1000 1670 70! 3 2600 3300 1.51 1.90
51 1343 1100 1300 450 3 2400 2860 1.73 2.10
52 1270 900 1500 430 3 2470 2830 1.83 2.20
53 1850 800 2200 830 3 3000 3330 1.61 2.00
54 1115 700 1000 720 3 1700 2420 1.53 2.17
55 1879 815 2570 750 2 3415 4165 1.82 2.20
56 1300 500 1220 620 2 1700 2360 1.31 1.70
57 1300 350 1000 400 2 1350 1750 1.04 1.30

—223 —



I i # ok Gl BF IR 2 (2

W ,mymﬁsb RO AR ) s Lop] e | 4 e 1 | s | O 2 8 | ahn
# 5 FEEL w0 e G| o | FE YA
58 700 374 1100 400 2 1474 1874 2.16 2.67
59 1737 800 1450 640 3 2250 2894 1.30 1.65
60 1510 900 1500 700 3 2400 3100 1.58 2.05
61 1803 850 3000 430 2 3850 4330 2.13 2.40
62 1554 675 2400 370 2 3075 3445 1.97 2.02
63 338 80 256 150 2 336 436 0.86 1.30
64 1700 800 1500 300 2 2300 3100 1.38 1.80
65 1555 700 1300 700 2 2000 2700 1.29 1.80
65 1416 720 2000 600 4 2720 L 3300 1.92 2.34
67 374 500 250 220 2 750 970 2.01 2.30
63 1277 700 900 563 3 1600 2163 1.25 1.70
69 1183 620 140 600 3 760 | 2620 0.65 2.30
70 1651 800 800 600 3 1600 | 220 0.96 1.49
71 1592 300 1300 600 2 2100 2700 1.32 1.70
72 2749 4987 2339 1250 11 7877 9126 2.86 3.32
73 1873 2500 1200 350 5 3700 4050 2.04 2.20
74 2314 1081 850 600 4 1931 2531 0.83 1.C
75 1511 1800 200 500 3 2000 2500 1.25 1.60
76 1640 ! 300 2900 200 2 3400 | 2670 2.07 2.20
77 737 700 800 470 3 1500 | 1900 2.06 2.67
3 1083 700 1450 500 2 2130 | 2630 1.98 2.50
79 2073 1220 2830 1200 1 4050 5350 1.95 2.60
8 1234 300 1500 120 2 2300 2320 1.86 1.80
81 1330 | 700 1400 530 2 2100 2630 1.52 1.94
82 1007 | 1000 750 430 3 1750 2230 1.74 2.20
83 1994 300 1587 878 2 2387 3265 1.19 1.70
84 1451 | 800 1150 630 3 1950 2330 1.34 1.80
85 1539 1000 1000 700 3 2000 2700 1.35 1.30
85 1453 2000 1500 700 3 3300 4230 2.39 2.90
3/ 1251 700 1400 500 2 2100 2670 1.67 2.10
33 1301 | 2000 1050 451 3 3050 2210 2.34 1.70
39 1200 370 1600 570 2 2470 1 3070 2.06 2.60
90 1620 575 1180 500 2 1705 1755 1.05 1.09
91 1500 1060 230 | 620 3 1290 | 3860 0.86 2.50
92 1300 750 200 460 3 950 3210 0.73 2.10
93 1300 750 200 450 3 950 | 230 0.73 2.13
94 250 170 — < 3 170 1858 Q.52 0.90
95 1200 536 1000 332 4 1536 | 1827 1.29 1.54
9 917 610 800 427 3 1400 1 3411 1.52 2.01
97 1391 1050 1561 800 3 2611 3411 1.87 2.42
93 1300 800 800 340 3 1600 1940 1.23 1.50
99 1280 300 850 530 4 1630 2235 1.23 1.72
100 1275 800 1500 430 3 2300 2730 1.81 2.15
101 1500 430 1400 300 2 1330 2180 1.76 1.44
102 1500 500 1670 630 2 21C0 2730 1.40 1.81
103 1349 500 1600 470 2 2100 2570 1.56 1.91
104 1300 430 1300 250 2 1730 2030 1.5.2 1.52
105 1500 800 21758 500 2 2975 3475 1.98 2.31
106 600 220 — 97 6 220 317 0.37 0.50
107 1691 1100 1200 650 4 2300 2950 1.36 1.72
103 1230 700 900) 500 3 1600 21C0 1.30 1.63
109 600 264 495 166 4 739 | 925 1.43 1.54
118 1230 630 1150 430 3 1300 2230 1.46 1.82
111 500 200 725 230 2 925 1155 1.85 2.31
112 1112 330 500 370 1 330 1200 0.75 1.08
113 1470 500 900 500 3 1400 | 1900 1.00 1.3
114 1527 750 1000 600 3 1750 | 2350 1.15 1.5
115 1513 | 370 1400 630 4 2270 2900 1.50 1.92
116 1330 | 670 1000 600 3 1670 2270 1.09 1.43
117 1530 | 440 878 640 2 1318 1953 0.87 1.23
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118 1656 550 1500 600 1 2050 26350

119 1300 515 1200 700 2 1715 2415

120 1440 680 1000 530 3 1680 2210

121 1800 515 1200 700 2 1715 2415 0.95 1.34
122 1440 630 1000 530 3 1680 2210 1.16 1.53
123 1350 600 1000 5C0 3 1600 2100 1.18 1.56
124 1400 800 1440 470 3 2240 2790 1.60 2.C0
125 1420 710 1200 400 3 1910 2310 1.34 1.63
126 1345 640 1470 450 2 2110 2570 1.57 1.91
127 1229 500 900 470 2 1400 1800 1.13 1.46
123 1760 260 1400 450 1 1660 2110 0.94 1.21
129 1155 650 1020 490 3 1670 2169 1.43 1.85
130 1135 450 1C00 450 2 1450 1920 1.29 1.69
131 1130 670 1150 430 3 1820 2250 1.61 1.99
132 1050 300 300 700 3 1600 2300 1.53 2.19
133 1367 550 998 550 3 15438 2098 1.13 1.54
134 1330 350 500 400 3 1350 1750 1.02 1.35
135 990 750 400 300 2 1150 1450 1.28 1.61
136 1130 700 600 500 3 1300 1800 1.15 1.59
137 950 50C 420 370 2 920 1290 0.96 1.356
138 1127 400 1120 418 2 1520 1938 1.34 1.71
139 1800 400 1CO0 800 1 1400 2200 0.78 1.22
140 1570 460 1240 390 2 1700 2090 1.03 1.33
141 1320 750 1600 600 3 2350 2950 1.78 1.46
142 1511 750 540 300 3 1290 1590 0.85 1.05
143 1186 400 600 350 3 1000 1350 0.84 1.14
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Studies on the Morpholgy, Ecology and the Pond - Culture
of the Japanese Eel (Anguilla japonica TEMMINCK &
SCHLEGEL) .

By Isac MATSUI

Summary .

Eel-culture in Japan began in 1879. In and after 1916, a turning point,
this industry successively developed from a primitive culture to an inten-
sive one. Notwith-standing the fact that only about seventy years have
passed in the history of this culture, our characteristic .technique is ex-
tensively and admirably improved, and the product of the eel-culture
industry had mounted to approximate 12,375,000 kg - miore than five times
as much as the amount of natural eel production before World War II.
Basing this enquiry on the biological considerations that are indispen -
sable for the improvement of technique, the writer offers this paper for
the purpose of making a contribution to the development of eel-culture
industry .

This paper is composed of four parts on historical review of the study,
various morphological and ecological studies, a study on the method of
culture, and a study on the problems of propagation and protection.

The contents and results of the studies in each part may be summarized
as follows:

Part 1. Historical review of the studies on the Japanese eel.
Chapter 1. Previous results of studies of classification and distri-
bution .
Chapter 2. Previous results of studies on morphology, ecology,
physiology and life history.
Chapter 3. Previous results of the chemical study of the eel body.
Chapter 4. Previous results of the study on the pond-culture of the
eel.
Part 11. Morphological and ecological studies of the Japanese eel.

Chapter 1. On the morphological difference involved in

sex determinaton.

1) The morpholological diffencences between male and female are
distinct. The pectoral fins, the diameter of the eye and the interorbital
space can be pointed out as a valid standards for distinguishing male
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from female.

The pectoral fin of the female is shorter than that of the male
and the tip is rounder, but the pectoral fin of the male is longer
and sharply pointed. The diameter of the male's eye is greater and
the male’'s interorbital space exceeds those of the female.

2) As to the length of head, the girth and body length, the distance
from the tip of snout to the pectoral fin, and the length of snout,
when employed as reference standards, the male may be said to ex -
ceed the female in each respect.

3) The theory of geographic variation as to the length of head is deni -
able.

4) The theory that the snout is shaped in accordance with sex is not
difinitive; but the shape of snout is attributed to the difference of
degrees of growth.

5) The factor that decides the measurement of girth is attributed to the

r

lifference of body width, for sexual difference is not found in the

~

height of the body.
6) Sexual difference is not found in the height of the dorsal fin, exclud -
ng exceptions.
7) The female is longer than male in the Iength from tip of snout to

-

the origin of every fin.

8) The female body Iength at the growing limit or age of maturity
is either much longer or much shorter than the male’s, but the fatness
is reverse,

9) Nuptial coloration is remarkably distinct in the male.

10) As for the external morphological characteristics of male and female,
it is verifiable that an intermediate type is born, between male and
female as to length of pectoral fin, diameter of eye and other
features which can be a decisive standard of sex, and reversal of sex

may also occur.

Chavter . On the morphological differences appearing

in the eel in varicus circumstances.

Every creature, even in the same species, develops up morphological
differences at the mercy of circumstances. Generally pond- cultured
fish are apt to be valued for their qualities in comparison with
natural fish, so the more similar to the natural progenitor, the more
valuable pond-cultured fish are as commodities. The cultured
eel industry has been particularly prosperous in recent years, and
consequently the culture technique has advanced with remarkable
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strides. But the market price of the natural eel is high, so pisci-
culturists discharge pond-cultured eels into streams for a long period
to render them lean and analogous to natural eels.

In comparing of the morphological characteristics of the natural
with the pond - cultured eel, the writer investigated the possibility of
varying these features by suitable pond - culture technique.

The results are as follows :

1. Morphological differences between the natural eel and the pond-
cultured eel can be found in measurements of girth, height and
angle of snout, diameter of eye, interorbital space, length of
pectoral fin and height of dorsal fin, etc., but cannot be found in
height of snout, léngth of head, breadth of body, and positions of
anal and dorsal fins.

As for the morpholegical characteristics of both types of eel, the
pond - cultured eel is comparatively longer 'than the natural eel in

)

girth and Iength of snout, and higher in dorsal fin and body height,
while the interorbital space and the pectoral fin is shorter, and the
angle of the snout and the diameter of the eye are somewhat
smaller.

3. The formal factor causing morphological differences between them
is of a simple variety, and is changeable subject to appropriate
pond - culture technique.

4. It seems that the variation in the formal factor is chiefly caused

by reciprocal differences in relative growth.

Chapter . On the degree of varviation in the exiernal

characters of the body.

. The present paper deals with the correlation between the variation in
external characters and environment or sex of Japanese eels, and the
results are as foilows :

Generally, the variations in the natural group are more considerable
than those in the pond-cultured group. The natural group has distinctly
larger values in these portions: i. e. width of body, length of snout, length
of head, interorbital space, distance from tip of snout to origin of each
fin (D. F., P. F., A. F.), height of dorsal fin, and height of bhody.

On the contrary the natural group shows smaller values in length of
pectoral fin and diameter of eye. I believe, in conclusion, that the
natural group lives in complex conditions of environment, for it must
adapt to a variety of conditions. Comparatively speaking, the pond -

cultured group lives under simpler conditions. Namely, the differences in
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variation depend upon the complexity of the environment.
The female's variation is more considerable than the male’s. Every
measurcment except the distance between the eyes is greater in female

variatien.

Chapter V. Relation between the growth of the eel

and its external form.

In the case of breeding the glass-eel under the same conditions and
culture techniques, the degrees of varations in body length and weight
are comparatively large, and are proportional to the period of breeding.
Such phenomena can also be demonstrated in breeding other kinds of fish.
Variations in the degree of body Iength and weight are losely connected
with culture technique and inherited nature and form of eel body itself.
Above all we can control the degree of variation to some extent with
progress in technique research. It goes without saying that technical
progress includes selection of superior quality for breeding purposes and
the application of suitable culture techniques to inherited nature and
form.

The present writer, in the study of the factors controiling degree of
variation observed,that the eel’s morphological differences are closely
connected with its growth, so I have tried the study of selection of breeds
and a positive development of culture technique since 1934.

The results are as follows:

1) With a view to excluding artificial elements affecting growth, and
separating the normal group from other groups of different sizes by
changing ponds and selection, I bred glass-eels under controlied
conditions and culture techniques, and classified them into three
groups. I then investigated and compared them with newly - caught
upstream glass - eels.

2) The form of snout is represented by angle of snout (tan 2) and height
of snout (tan ). When we compared both of them with each group,
the snout was found to be short and high. The snout of the group
which had the form resembling the so-called "Breitkopf”, is long, and
more slender in growth degree than the form of the group resembling
"Schmalkopf” which has low snout.

3) No correlaton of angle and height of snout with bedy length could be
found. Therefore the formal characteristics of the glass-eel’s snout
is absolute and has no relation to growth.

4) The difference of angle and height of snout is not caused by the

morphological differences in sex.
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5) The growth degree of the group which had the following morpholo -

6)

gical characteristics, small head length, dorsal fin situated somewhat
ahead, anal fins situated backward, wide body breadth, tail body
height, narrow interorbital space, short diameter of eye, was far
better than that of other groups.

There are two kinds of fry among the Japanese eels-one is the
"Breitkopf” with broad and obtuse head, a superior fry, and the other
is the ”Schmalkopf” with narrow and acute head, an inferior fry.
This is important for selection of breed and positive breeding of

pond - culture eels.
Chapter V. On the anadromous hahits of the glass - eels
and the environmental factors controlling

quantity among upstream glass-eels caught.

The excellent development taking place in the eel- culture industry, is

resulting in glass-eel culture becoming a special occupation by itself,

one of the new industries in fact. And the production of the fry of the

glass - eel is becoming increasingly valuable for the development of this

new industry.

The results of my research are as follows:

D

2)

2)

5)

The upstream period of the glass - eel begins eariy in October and
ends in the latter part of May. The upstream term can be divided
into five phases according to the change of environmental factors
controlling the quantity of upstream glass - eels produced.

The upstream term begins late in autumn or early in winter. but it
is earlier or later according to the change of water temperature
along the coast.

The length of the upstream term is due to the length of the spawning
period.

It is one of the proofs that the spawning places are in the sea near
by that the upstream period of Japanese eels begins earlier than that
of Kuropean eels.

The sizes of glass-eels vary according to the upstream term, for if
the upstream period is early, they are larger. Japanese glass - eels
g0 upstream or live along the coasts during post metamorphosis.
The undeveloped body pigment in the early phase of the glass - eels is
more larger than the fully developed eel.

There are local differences in the size of glass - eels; especially there
is a tendency for glass - eels in the following districts, Miyazaki, Mie,

Shizuoka, Aichi, Ibaragi Prefectures, to be larger in size. And the
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fact that the large type of glass-eel can be found in Japan is greatly
influenced by the existence of the Japan Stream (Kuroshio), which
offers as favourable data for determing the location of the spawning
places. It can therefore be concluded that they exist in several areas
near the Japan Stream.

Yearly differences in age can be deduced from size of glass-eels, and
this has a relation to annual changes in coastal water temperature, so
the variations in coastal water temperature is available as a factor
in determining the upstream period of the glass - eels.

The Japan Stream has, therefore, an influence upon composition of
the body length and the period of the upstream migration of the glass -
eels .

As for the number of upstream glass - eels caught, when the temper -
ature of streams in river is not stabilized at above 8°--10° , water

temperature becomes a most important and critical factor, but when

water temperature is stabilized at above 8°-10° C, it is not a factor
controlling quantity of the upstream glass - eels.

As to the water temperature at the beginning of upstream season,
when descent of water temperature is dull, upstream glass - eels can
be found even at below 8° C. The lowest water temperature in their
action was 56.7° C.

P

The numbers of upstream glass-eeis caught in 2 river reaches a
maximum at high tide and decreases as the tide ebbs. It does not
always reach a maximum at high tide as the case of brackish lake.
In respect of upstream phenomenon of giass - eel, there is difference
between streams and lakes or ponds.

When the tide is high before or after sunset, quantity of upstream
has a tendency to reach a maximum. But when the tide has ebbed

after sunset, quantity of upstream glass-eels is sparse Or non-

existent.
There is, therefore, a close relation between the height of the tide
and the quantity of upstream glass - eels. The probability that

maximum upstream gquantity will be reached at a major tide is 80%,
and the probability that there will be no eeis upstream at a neap -tide
is 78%. '

The hourly change of upstream quantity of glass - eels caught reaches
a maximum within 60- 120 minutes after sunset, and the the time of

upstream migration ends at 150-230 minutes after sunset.

Chanier V. Studies of the geni
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1) The sex of 77.2% of 14, 279 eels swimming chiefly downstream
(catadromous eels) could be discriminated, and the minimum body
iength that could be detected sex difference with the naked eye was
25.2 cm.

2) The female is Iarger than the male in type, because of early maturity.

But the growth Iimits of European eels are different from those of

the Japanese eels, especially the males, are larger than European

eels.

The sex -ratio (£ : &100) is 53.9% in natural eeis, and 3.5% in pond

(93}
A

cuitured eels Among the former the male has a higher ratio than the
female. It seems that there is a group passing “Transitorische
intersexualitatit” through the undeveloped stage of the genital giand.

The maximum diameter of an ovum before catadromus migration is

W
—

0.384 mm., and the mean value is 0.2331 +0.001 mm.
According to a histological respect of an ovarian ovum before

w
o

catadromous migration eels, most ova of the largest diameter are
nearly ripened and have the structure of pelagic eggs.

6) It seems that the genital glands are simultaneously ripened and
spawned.

7) The width of the genital giand is in direct proportion to the diameter
of the ovum and the degree of maturity of the testis, having no rela-
tion to body length or body weight, but connected with age, habitat,
collecting season etc.

8) The appearance percentage of the average mature phase is 17.2%
and the appearance percentage of the immature phase is 47.2%, in
the female 16.2%, with a diameter of ovum more than 0.2 mm and
Ooplasma developed, and in the male, with a testis width of 3.0 mm,
in the state of spermatid from spermatocyte.

9) The development phase of testis is mostly the spermatocyte, and rarely
forms spermatozoa. The size of the head of the spermatozoa is 33.1u
—30.34x17.9—13.84.

10) The shape of the ovary on both sides is not symmetrical, and the left
ovary is greater than the right one in weight, length and number of
ovarian eggs.

11) The number of ovarian eggs are 7,195,194-12,720,648 (body length
35.7—-92.4 c¢m) .

12) The spawning places of the Japanese eels are not far from the land.

13) The spawning season of the Japanese eels covers the period from the

end of October to eariy spring.
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Chapter Y. Relation between the primary development
of scale and growth.

In this charpter the growth period and position of primary scales are

explained to serve as a reference in treating of culture - eels.

1) The minimum length of body at which scales begin to form is 14.4—
16.9 cm, and the length of body at which whole scales begin to grow
is in excess of 2lcm.

2) The percentage of scale appearing is connected with growth rate of
body, but has no connection with the period of cuiture.

3) As a result of culiture of glass-eels by the same method and same
conditions during one year, the percentage of scales appearing reaches
90% in the best group, 0% in the worst group, 8% in the middle group,
and 22.7% on the average.

4) The primary scales grow on each line above or below both Iateral-
lines, somewl at backward from the anus. As scales glow, they spread
above and below, in front and in the rear of the lines along the
lateral - lines and they finally extend over the caudal parts, the joints
of pectoral fin and the abdominal region between the fore-joints of
the dorsal fin.

5) The length of scales, the width of scales and the number of growth
rings closely related with the period of growth.

6) The relative formula of the relation of body length and scale length

is L=13.555 S ©'245 gand the relative expression of body length (L)
and scale width (Iw) is L=15.325 iw ©-463

7) The error of scale age assessment is 0—3 years, generally 0—1 year.

Chapter V. Relation between the otolith size
and ecirculii and growth.

This study will be of value not only in explaining eel morphology from
the circulii appearing on the otolith, but also in simplifying age assess -
ment based on the size of the otolith.

The results are as follows:

1) The relation between the size of the otolith (O) and the body length
(L) is represented by the following expression: O=0.0792 1, ©-83% 4
1.26+0.11 cm. And the body length which the otolith develops
morphologically, may be 1.264-0.1Icm.

2) The size of the otolith is closely related with the degree of growth.

3) There are two kinds of ring beits - transparent and opaque on the
otolith circulii of the glass - eels soon after upstream migration.
These circulii do not show the age, but they are formed through the
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changes in environments during the periods of metamorphorsis.

4) The clear circulii of otolith is formed by changes taking place in the
glass - eel as it migrates from sea water to fresh water, so two
different types of circulii will be appeared in so-called "Dakko”
(very large fry).

5) When glass-eels begin to grow rapidly by taking artificial nourish -
ment, narrow circulii is formed, and this may be a standard for dis-
criminating between pond cultured eels and natural eels, for the

circulii appears distinctly when the glass - eel is cultured as a fry.

Chapter Y. On the species of Japanese eels collected in the
Pacific region and adjacent water, the relation
between the distribution and the ocean currents,
and a presumbptive breeding place of Angnilla

japonica T. & S.

The breeding places of the eels in the Atlantic and Indian Oceans have
already established by Dr. J. Schmidt's investigations. However, such an
investigation in connecton with Japanese eels has not previously been
carried out.

I had hoped to discover the breeding places of Japanese eels by an
oceanic expedition, and I have studied the ecology of the catadromous
eels, the degrees of development of the gonad, the structure and character
of the ovary and the upstream glass - eeis, and their ecology in the sea.

This paper discusses the breeding places of Japanese eels from the
viewpoint of the relation between the distribution of eels and the ocean
currents. The results of my studies are as follows:

1) T divide Japanese eels into two species, Anguilla japonica and A.
marmorata, scrutinizing seriatim the external morphological charac -
Fristics, number of vertebrae, dentition, etc.

2) As to the position of dorsal and anal fins and the interorbital space
as morphological characteristics, the biometrical differences between
Anguilla japonica and A. marmorate have been considered. In
comparison with A. marmorate, the origin of the dorsal fin of A.
japonica is situated conspicuously to the rear, while the position of
anal fin is forward. Accordingly, as to the distance between origin of
dorsal and anal fins is greater in A. marmorata than in A. japonica.
A. marmorata is longer in snout length, and taller in body height.
However, in the morphological characteristics, there are medium
types in various degrees between them.

3) Local differences cannot be found in number of vertebrae of A.
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japonica. The remakable difference in mumber of vertebrae as
between A. japonica and A. marmorcie is due to the differences of
their distribution latitudes. According to distribution, if the cradie of
the Pacific Ocean eels is the equatorial area of the West Pacific
Ocean, it seems that A. marmorate is more nearly similar to the
original breed than A. japonica.

4) As for distribution, the southern limits of Anguilla japonica are
Tonking Bay and Hainan, while the Bonin Isiands are the southern
and eastern limits in the Pacific Ocean. The guilf of Pechili is the
western limit.

5) The northern distribution iimits of Anguilla marmorata are Quelpart
Island and Joga-Ike, while Natal, East Africa, is the western and
southern limit. The eastern Iimits are the Bonin Islands in the north
Pacific area and the Marquesas Islands in the south Pacific area.

6) As for the geographical distribution of Japanese eels, A. japonica
extends over the China and Indo — China subregions, and as to the
Palaeotropical superregion, the Hainan district is the southern Iimit.
A. marmoria extends chiefly over the Palaeotropical superregion. The
northern limit is the Yangtse-kiang in the China subregion, and their
distribution extends to the southern part of Korea and south cf the
central part of the Pacific Ocean. "The geographical distribution of
Fresh - water Fish” by Dr. Mori and "The Fresh water fish in Hainan
Island” by Dr. Harada, lacks sufficient data on Anguillidae, because
it is necessary that the distribution of such an anadromous fish has
to be considered in connection with the conditions of it's oceanic
distribution. )

7) Anguilla japonica is distributed in the Japan stream area or the area
receiving the direct influence of the Japan stream. Not to speak of
the Pacific coast, the coast of the Japan Sea receives the influence
of the Tsushima Current, while the China coast and the south coast
of Korea receive the influence of the China Coast Current. The Sub -
Current of Japan Stream passing through the south - west portion of
the Okinawa Islands flows to the north- west and eventually pours
into the East China Sea, and reaches as far as Hongkong and Hainan
Island. Sometimes the reflux of the Japan Stream, which flows to the
southwest for Formosa, reaches these regions along with the China
Coast Current, passing through Formosa Strait, and flowing to the
south. The reason why *here is no distribution in the Philippines,
Sumatra, Borneo, the Celebes, the Mariana Islands, New Guinea, and

Java, is that the Japan Stream has no influence upon these regions
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for the south Pacific Equatorial Current, which is quite different
from the Japan Stream, in origin flows about them. Original part of
the Japan Stream flows along the southern extremity of Formosa,
and one of its sub-currents passing through Basii Channel pours
into the south China Sea. But the fact that there is no distribution
in the philippine area provides us with an important clue to the
spawning area.

8) Anguilla marmoratia are distributed mainly over the coasts that are
directly or indirectly influenced by the North Monsoon Current, the
Pacific South Equatorial Current, the South Equatorial Current of the
Indian Ocean and the Equatorial Adverse Currents of both Oceans
but the reason why eels are distributed to Japan proper and as far
as the northern parts of China is that these currents meet with the
original part of the Japan Stream near Basii Channel, and as the
Japan Stream is narrow in width and rapid in flow between Kagoshi -
ma and the coast of B3shia, eels, tropical in themselves, distribute
as far as the northern extremity of the Japan Stream.

9) The distribution of Anguilla japonica is thus closely related with the
movements of ocean currents, therefore the spawning places have to
exist in the sea- areas which are directly or indirectly infiuensed by
the Japan Stream. If the original part of the Japan Stream is situated
near lat. 20° N. the spawning places must be situated in lat. 20° N.
and northwards therefrom. But from the view point of distribution
they seem to be situated south of lat. 2G° N.

19) If the spawning places of Japanese eels have to be situated in deep
seas as the case so far as Europeo - American and South Sea eeis are
concerned, such deep seas are situated south of iat. 20° N. near our
coasts, and the depths are satisfactory.

11) The monthiy variation of water temperature in japanese coastal wa -
ters shows that the lowest limit is reached in March, and that the
high temperature areas, above 23° C, at this season are south of
Yaku - shima, in the west and south of the Bonin Islands in the east.
The rise and fall of water temperature in the underlayer is more
than two months later than corresponding changes in water tempera -
ture in the upper layer. The water temperature and salinity as far
as the 200 m layer are approximatly equal in December. Eels spawn
in the middle layer between the primary thermocline and the second -
ary thermocline, and as they grow as large as to rise to the upper
layer. And in the area of the temperature zone, the primary thermo -

cline is near 40 m depth and the secondary thermocline is near 700 m
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depth. In the area of origin of the ]apén Stream the primary thermo -
cline is at 100—150 m depth and the secondary thermocline is situated
at 400 m depth. Therefore, from the vertical distribution of water
temperature, the sea areas in the temperate or torrid zone of the
Japanese waters are favourable to meet the conditions required for
spawning places.

12) As to the activity limit of glass - eels in rivers, the water temperature
being 8°—10° C at the beginning of the upstream season, and the
lowest temperature being 6.7° C, this temperature range is consid-
ered a reliable criterion in determing the limits of the movements
of voung eels and their spawning places.

13) In the waters near lat. 30° N., from south of Bssha to Satsunan, the
water temperature at 100 m depth, i. e., the middle layer between the
primary thermocline and the secondary thermocline, is 20° C, while in
Formosan waters it is found at 200 m depth. As for the horizontal
and vertical distribution of water temperature, the waters south of
Satsunan are favourable to satisfy the conditions required for spawn -
ing places.

14) As to the distribution of salinity, the waters south of iat. 30° N. are
more brackish than elsewhere.

15) The curved line of Awguilla japonica’s growth degree lies between
A. rostrata and A. anguilla, and it is similar to that of A. rostrate, A.
japonica begin to migrate upstream within one year after hatching.

16) The upstream season of A. jaeponica is two or three months earlier
than that of A. rostrata. The differences in the upstream seasons of
the two breeds is due to the distance from the spawning piaces. The
spawning place of A. japonica is nearer to the land than that of A.
roStraita.

17) Having well developed genital glands, A. japonica migrates cata-
dromously, for their spawning places are situated nearer to the land
than those of the Europeo - American eel.

18) When I suggest determining the spawning places of A. japonica from
the view - point of the study of ocean currents, depth, water temper -
ature, salinity, etc., I come to the conclusion that the best water
conditions are to be found south of lat. 20° N. and not far from the
land: hence the sea areas, west of the Bonin Islands and near the
Satsunan waters, which can easily be reached and are also not situ-
ated in main Japan Stream, seem the most valid area to Iocate the

spawning places.
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Part Y. Study on the eel culture in Japan.

Chapter 1. On the standard in the eel - culiure technipues.

I have established some of the standards for an eel-culture technique

in our day, summarizing the results of five years study of eel-culture,

undertaken since 1933.

1. The weight - multiplication rate for the one-year cultured eel is 12.1
—46.43, average 32.01; for two - yvears cultured eel 1.18—-3.64, average
2.32; for three years cultured eel 0.79—1.47, average 1.13, viz., the
younger the greater in value, according to their age.

2. 1If the decreasing rate is zero, the weight multiplication rate is the
limit that the present eel- culture techniques can reach.

3. In the relation to the number of days for feeding and the weight
mulitiplication rate, the latter fails, according to the days for feeding:
viz ., it falls rapidly during 2293—300 days, but the decreasing rate
is low after 400 days.

The relative formula between the number of days for feeding (X)
and the weight multiplication rate (W) is as follows:

<7
W=16.648 (—555—) —

4. The food quotient is 5.42—7.51 for one-year cultured eel, average
5.77; for two - years cultured eel 7.16—23.78, average 8.27; for three
years cultured eel 10.41—10.62, average 10.55; namely, the younger
the smaller, and the older the larger as to quotient.

5. The relative formula between the days for feeding (X) and the food
quotient (F) is as foilow:

F=3.2104-0.0126 x

6. The food quotient and the weight multiplication rate stand in inverse
proportion.

7. "The decreasing rate of one year cultured eel is 23.58—52.83%, average
34.31%; two years cultured eel 0.10—47.89%, average 7.48%; three years
cultured eel 5.52—-26.4495, average 5.529; namely the older the lower
in its rate.

The. relative formula between the decreasing rate (N) and the days
for feeding (¥X) is as follows:

=11.081 (-77%?4) —2.667

8. The weight multiplication rate and the decreasing rate stand in
direct proportion.
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Chapter . On the distribution of eel - shoals in

the culture ponds

From the viewpoint of intensive eel-culture management, I have estab -
lished the standards for utilizing pond water profitably and minimizing
the damage due to the phenomena of dyspnea, taking proper measures
for control.

The density for distribution is greater near the brink of ponds, which
is the most suitable habitate in many cases, while the mid part is to be
used only when the water is polluted.

It follows that the mid part of the pond must be shallow to make an
area for eel - breeding which promotes oxidation and reducing process of
organic and inorganic substances. It may be necessary to prevent a
drainage of this area when water is renewed, due to deterioration in
quality.

It has hitherto been customary to feed at one spot, but doing it in
several places is more efficient, articially making shady quarters along
the edges of pond, paying careful attention to the habits of the eels and

the density of their distribution.

Chavnter J[. On productivity of the eel - culture ponds.

As the eel- culture business in the Kawajiri - district in Shizuoka Pre -
fecture obtained satisfactory results in intensive - cuiture ponds, I sought
materials for planning eel-culture ponds, after examining production
and studying the relation to age, area and productive amount of ponds
in this district.

1. The areas of the eel-breeding ponds in the Kawajiri - district range
generally from 0.038—0.10 hectare (250—300 tsubo), to 0.40—0.53 hectare
(1200—1600 tsubo) which figures cover 50.4% of the total.

2. Productive amount per vear is 1.16—10.13 kg(0.21—2.86 kan) per 3.1

sq. m (tsubo), average 5.40 kg (1.44 kan) while the maximum capacity

is 1.88—12.45 kg (0.50—3.32 kan) , average 6.34 kg (1.85 kan) .

The productive amount and the maximum capacity are correlated, so

if the relation was unusual it would indicate poor management.

w

4. As to relative areas of ponds, the productive amount and the max-
imum capacity at 0.20—0.33 hectare (600—1000 tsubo) and 0.73—0.86
hectare (2200—2600 tsubo) proved to be highest in production; at 0.46
—0. 60 hectare (1400—1800 tsubo) productivity began to decrease, while
at above 0.99 hectare (3000 tsubo) there is 2 remarkable decrease in
production. ’

5. The area of a pond is closely connected with productivity and controis,
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the effect of organic substances and the total amount of nitrogen,
providing a basis for the most effecient and intensive utilization of
the ponds.

6. The age of a pond closely connected with maximum capacity, the
productive amount being small during the first four years after the
pond is built.

Chanter 1y. On the influence of the eel population density

unon the productivity of pond.
1. The relative formuia between the weight multiplication rate (Y) and

population density (x) is as foilows:

—0.147
Y=1.150 x

2. The limit point of weight multiplication rate affected by the popula-
tion density is within the scope of 0.238—0.56 kg (100—150momme) per
3.21 sq. m (tsubo), but the tendency is nearly 0.23 kg (10Cmomme).

3. The relative formula between the population density (x) and the aver-
age weight of one eel (W) is as follows: )

W=0.097 x—2.5%4.

4. The relative formula between population density (x) and the food

quotient (F) is as follows: F=1.042x+2.50.

The relative formula between the population density (x) and the

w

decreasing rate (N) is expressed as follows: N=0.075 x+1.932.
6. Population density have a close relation to frequency of dyspnea,
namely the larger the density, the greater the frequency.
Chanter V. On the influence, caused by the variant degrees in

size of the fry, upon the productivity of pond.

According to the methods of proprietors who adopt the present eel
culture techniques, they change water of ponds at least once a year, then
select and sell the so-called adult eels large enough to meet the demands
of the market.

But as selecton is imperfect, owing to many reasons connected with
management, the variation in size of the eels remaining in the pond is
remarkable.

Moreover as they supply fry, the eels cuitured in conditions that show
great variation in size can be found in the ponds, I examined these
methods of eel culture with a view to determining whether they were
profitable or not, and came to the folldwing conclusion.

The group of great variation in size involves various and unfavourable

elements in controlling the culture technique so far as weight multipli -
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cation rate, food quotient, decreasing rate, etc. are concerned, as com -
pared with the group of less variation. As the supply of fry concerns,
reform is quite necessary. Frequent selections should be undertaken in
order to unify eel, and minimize the variation with a view to improving

various factors essential to develeoping good eel-culture techniques.

Chapter V[. On the influence of the quantity of food upon
the growth, decreasing rate, food quotient and

degree of variation in fry.

Roughly classifying from the point of view for eel-culture management,
the main points are fry and feeding cost, and the latter accouts for 39.5%
of total production cost.

Consequently, as the amount of food stuff so greatly affects the pro-
ductive amount and cost of eel-culture, I have tried to set up standards
fbr national management to minimize the production cost by deciding
the proper quantities of food stuff.

According to the result of my investigation, it appears that feeding
costs can be reduced by controlling quantity in proportion to the growth
of eel bodies.

Namely, it is proper to limit the quantity to a minimum of 15% in re-

‘ lation to the population at the feeding season of the glass eels, hence

the productive amount would not be reduced even when we adopt the
method of reducing gradually to 10—5% and so on, dividing the total feed -
ing plan into three periods a year.

The feeding quantity to secure the desired body weight is less than

5% of the weight of the eel body.

Chapter Y. On the degree of growth of fry, varying

with the periods of upstream migration.

If T can divide fry into three groups-the early periodic upstream group,
the thriving and closing periodic groups-, the results compared the rela -
tive merits of the degree of growth of each fry are as foliows:

The thriving period is that of the most excellent growth degree, weight
multiplication rate, food quotient and decreasing rate, and the early period
is the poorest. Consequently the former is the most valuable period for
the selection of fry.

Chapter V. On the decreasing rate of bodies in the eel - culture

pond during the winter season.

The eels get inactive and lose appetite so remarkably when the water
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temperature falls below 15° C that the productivity is greatly affected,
in accordance with the length of the warm period of water temperature.

I have tried to study the above phenomena and have arrived at the
following results:

The decreasing rate for eels during the winter season is less than 4.1
%, so comparatively it is a low rate. The decreasing rate of number of
individuals was proved to be almost nothing, unless they were starved
or suffered damage from injurious birds.

As the loss in the winter season is one of weight, it is not necessary to
sell the adult eels in the autumn, they should be selected for the market
when prices show an advance. I confirmed that it is not necessary to
feed them even when the temperature rises irregularly in winter, we
should stop feeding them at temperatures below 10° C.

Chapter [¥. On the injurious birds that visit the

eel - culture ponds.

Owing to the fact that the eel - culture ponds are developed along the
warm coastal regions or near rivers, there are many more bird - visitors
to the ponds than in the mountainous provinces.

Nine families and sixteen species of birds have been observed in the
Kawajiri district, and most of them are injurious as they prey upon the
eels.

Those young eels suffer from much damage bone by such birds when
the water of the ponds is changed or they are taken ill, and indirectly
such birds spread parasites and contagious virus throughout the ponds.

The safeguards to be adopted are as foliows:

1) Cover up and hide eel. 2) Provide the equipment of various
kinds to intimidate the birds. 3) Catch the injurious birds.

4) Take other measures to check their depredations.

>hapter Y. On the examination rules for

eel - culture technique.

I confirmed that the weight multiplication rate, food quotient and coef-
ficient for variation of degree of growth, etc. are the factors demonstra-
ting good culture technique, after considering various other factors
which control the eel-culture technique, and examining the mutual rela -
tion between them. And among these coefficients, the functions showing
that the smaliler coefficients the better the culture technique, are the
food quotient (F) and the variation of degree of grbwth (V), and the

function showing the Iarger coefficient, or the better culture technique,
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is the weight - multiplication rate (W).
When the cuitured technique is expressed for C, it will be
FxV
W
Therefore whether the numerical value is large or small means that

C=

the coefficient displays the standard for the relative merits of the eel-
culture technique, i. e, the smaller the numerical value, the better the
eel culture. But when we compare with the value of C, we must do it
at the same age as each coefficient differs remarkably according to the
size of the eel-body and age.

If we compare C in the case of glass eels cultured for one year, it may
be expressed as follows:

Based on the best example of the result of eel culture this is

W =46.43, F=5.42, V=33.9, therefore C=3.9.

Based on the poorest example it is W=13.1, F=7.51, V=57.0,
therefore C=32.7.

Consequently I think it is proper to set the standard for eel-cuiture
technique on the basis of comparative merits, making the foliowing

classification according to the relative values of C.

Items [ Class [ 1 2 3 4 5
4 |
Values | One-year cultured eel |1—5 | 5—10 | 10—20 | 2020 | 20—40
of C | Two-years cultured eel | 7—100 } 100—7200 | 200—200 | 300—400 | 400—500

Part [f. Reform of the system of protection and conservation,
and the establishment of the national management of

the fry for culture-eels.

On investigating the actual state of the eel-culture industry and noth-
ing the low standards maintained in connection with the system of eel-
culturing conservation to - day, it appears that the existing laws are at
fault in that they are not properly based upon a scientific study of the
organisms involved or upon the population actually avaiiable, in so far
as the supply of the fish is concerned, and that the recent developments
that have taken place in the eel - culture industry have not been taken
into consideration. )

There is, indeed, every indication that the system in force at present
actually invites and encourages poaching and tends to hinder the smooth
development of the application of new techniques now under considerat -
ion.

What is chiefly needed, at the present times, is strict regulation regard -
ing the catch of catadromous matured eels, which should be prohibited
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for a period of two months every year, namely, from the middie of Sep-
tember to the middie of November; after which period eel-breeders should
be authorized to reiease to the river 5—10% of the culture-eels which
have attained a body length of 40 cm. or over.

In consonance with the considerations advanced above, therefore, I pro-
pose the promulgation of a National Management L.aw for the control of
breeding eels, and that these should be a thorough discussion of the ques -
tion of that necessity and propriety of directly administering fry of

breeding-eels by the central goverment.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Explanation of Plate I

Histological view of the immature ovary at the body l:ngth of 32.5 cm. (X 80)

Histological view of the comparatively mature ovary .at ths body length of

40.2 em. (X 42)

Enlarged visw of the ovum in Fig. A. (X 360)

Enlarged view of the ovum in Fig. B, showing th= nucleslus in gzrminal -vesicle.

(X 330)

Histological viesw of the-largsst ovum in the maturs ovary fixad with formalin

and stained with haematoxyl=n-eosin. (X 270)

The oil-grobule in the largest ovum Ffixsd with Flsmming solution (X 230)
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PLATE 11



Explanation of Plate 1II

Fig. A. Histological view of the spermatogonia stage in the immature tastis at the

body length of 26.4 cm. (X 900)

Fig. B. Histological view of the comparatively mature testis at the body length of
42.6 cm. (X 420)

Fig. C. Histological view of the most mature testis, showing the stage of spsrmatid

and being found the spermatozoa in a part of testis. (X 720)

Fig. D. Spermatogenesis stage transiting from spermatocyte to spermatid. (X 900)

Fig- E, F. Enlarged view of the spermatozoa. (Fig. E : X 1200, Fig. F : X 1800)
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Explanation of Plate III

Explanation of abbreviations used in the figures : L, lateral line. S, primary scale. E,

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1.

epidermis. CT, connective tissue. LC, lateral canal.

The position of the body (16.3 cm. in length) at the period the primary scales

begin to be formed.
A primary scale. ca. X 30.
Histological view of the transversal section at the body length of 16.3 cm.

The surface in the central part of body at the body length of 20.1 cm,

considerable formation of scales can be perceived.

A scale at the body length of 20.1 cm. Formation of scales in about 3 lines

can be perceived. ca. X 30.
Histological view of the transversal section at the body length of 2C.1 cm.

The surface in the central part of the body length of 21.0 cm. Formation of

scales on the whole body can be psrceived. ca. X 16.

Histological view of the transversal section in the middle part of the body

length of 14.3 cm. No scale exists. ca. X 30.

Histological view of the transversal section in the cantral part of the body

length of 14.3 cm. and no scale exists.
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