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Table 1. All species of commercial fishes, molluscs and shrimps, which were caught

in Lake Suwa.

Species name

Japanese name

Oncorhynchus rhodurus Amenouo

Salmo irideus Nijimasu

Plecoglossus altivelis Ayu

Hypomesus olidus Wakasagi
Pseudoperilampus typus Zenitanago

Rhodeus ocellatus ocellatus |Tairikubaratanago
Sarcocheilichthys variegatus |Higai

Gnathopogon caerulescens Honmoroko

Pseudorasbora parva ' Motsugo

Pseudogobio esocinus Kamatsuka

Tribolodon hakonensis Ugui (Akauo)

(Leuciscus hakonensis)

Zacco platypus Oikawa(Haya)
Ctenopharyngodon idellus Sogyo

Hypophthalmichthys moritorix |Rengyo

Cyprinus carpilo Koi

Carassius carassius Funa

Misgurunus anguillicaudatus |Dojo (Cobitidae
Cobitis biwae Shimadojo Dojo-rui
Parasilurus asotus Namazu

Anguilla japonica Unagi

mugil cephalus Bora

Channa arqus Raigyo

Gobius similis Yoshinobori ,Gobiidae
Chaenogobius annularis Biringo Haze-rui
Cipangopaludina japonica Ootanishi L .

' Cipangopaludina malleata Marutanishi (Vlvfpi?lda?
Sinotata histrica Himetanishi \  onishi-rul
Corbicula sandai Setashijimi Corbiculid
Corbicula leana Mashijimi Sg?.%cg 1dae
Corbicula japonica Yamatoshijimi 1)im-rul
Cristaria plicata Karasugai Unionid
Anodonta lauta Marudobugai Knlonl ae
Anodonta calipygos Numagai arastigal-Tui
‘Unio douglasiae nipponensts Isigai

Palaemon pusidens Sujiebi Shrimp
Macrobrachium nipponensis Tenagaebi Ebi-rui
Paratia compressa Numaebi
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Fig. 1. Transitions in annual landing amounts of commercial fishes, molluscs
and shrimps in Lakes Suwa from 1895 to 1978, and in annual amounts
of carps cultured in floating nets from 1964 to 1978.
M, T and S in the figure show Meiji, Taisho and Showa, Japanese
names of era, respectively.
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Fig. 2. Transitions in percent abundance of annual landing amounts of fishes,
molluscs (with shell and soft part) and shrimps in Lake Suwa from
1905 to 1978.



FEFOEHER & BT R B ORFEEN 7

Table 2. Maximum and minimum values of annual amounts of each kind of fishes, molluscs
and shrimps in Lake Suwa from 1905 to 1978.

Max. Min.
ton Date ton Date

Total 1340 1925(T.14) 67 1945(S.20)
= Fishes 874 1924 (T.13) 49 1945(S.20)
bt Molluscs(With shell 945 1934(S. 9) 18 1945(S.20)
= soft part 119 1934(S. 9) 2.7 1947(S5.22)
Shrimps 184 1922(T.11) 0.001.1970(S.45)
Oncorhynchus 4.7 1905(M.38) 0.002 1948(S8.23)

Plecoglossus 0. 1930(s, 5) 0
Hypomesus 330 1970(S.45) 21 1943(S.18)
Parasilurus 22 1918(T. 7) 0.3 1945(5.20)
Pseudoper. Rhodeus. 86 1963(S.38) 0.005 1971(S.46)
Gnathopo. Pseudorash. 40 1931(S. 6) 0.15 1945(S.20)

" Pseudogobio 3. 1926(S. 1) 0
2 Sarcochetlichthys 11 1928(S. 3) 1 1946(S.21)

z Tribolodon 2. 1919(T. 8) 0
R zacco 54 1908 (M.41) 1 1944(5.19)
Carassius 590 1923(T.12) 21 1977(S8.52)
Cyprinus 174 1927(S. 2) 1.3 1945(S.20)
Cobitidae 11 1927(S. 2) 0.14 1948(S5.23)
Anguilla 38 1927(S. 2) 0.01 1977(8.52)
Gobiidae 28  1941(S.16) 0.06 1945(S.20)
ole D Viviparidae 260 1943(5.18) 10 1947(S8.22)
g Corbicuridae 530 1917(T. 6) 0.27 1947(5.22)
SlEw Unionidae 866 1934(S. 9) 0.17 1947(S8.22)
éd’i‘: Viviparidae 66  1943(S.18) 2.6 1947(S.22)
o Corbicuridae 113 1917(T. 6) 0.06 1947(S.22)
Unionidae 106 1934(S. 9) 0.02 1947(S.22)
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B 10 BB 5% ML En B ER THh 5, BEERK
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1943 £ % T, 1952 FELLSIFICIER & 7 ), &R 10
RIS %LU T Lo T 5, = CEHOHSE G EHE
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Table 3. Maximum and minimum values of percentage of amounts of total commercical fishes, each
kind of only fishes and of only molluscs, respectively, in Lake Suwa from 1905 to 1978.

Max. Min
% Date % Date
- Fishes 94.6 1973(S.48)| 19.2 1933(S. 8)
s Molluscs 79.9 1933(S. 8) 4.8 1974(S5.49)
= Shrimps 23.8 1922(T.11) 0.01 1970(S.45)
Oncorhynchus 2.5 1905(M.38) 1< 0.1 1929(S. 4)-
Plecoglossus 0.1 1930(S.'5) 0
Hypomesus 78.3  1974(S.49)| 3.1 1923(T.12)
Parastlurus 4.5 1918(T. 7) 0.7 1970(S.45)
Pseudoper. Rhodeus 22.8 1964(S.39) 0
" Gnathop. Pseudorasb. 17.8 1933(S. 8) 1.3 1944(5.19)
2 Pseudogobio 0.6 1920(T. 9)] <0.2 1928(S. 3)-
! Sarcocheilichthys 2.7 1938(S.13)| €0.1 1940(S.15) -
o) tribolodon 0.3 1919(T, 8)| «0.2 1924(T.13)~
Zaceco 26,6 1904 (M.37)| 0.1 1944(S.19)
Carassius 48.0 1923(T.12) 1.6 0 1977(8.52)
Cyprinus 16.6 1930(S. 5) 1.6 1951(S.26)
Cobitidae 3.4 1938(S.13) 0.1 1948(5.23)
Anguilla 14.1 1907 (M.40)| <0.1 1975(S.50) -
Gobiidae 11.7 1942(S.17) 0.1 1945(S.20)
=| viviparidae 99.1 1944(S.19)| 0.2 1918(T. 7)
2|5 2l Corbiculidae 96.8  1918(T. 7)|<0.1  1944(S.19)
@12 Unionidae 91.6 1934(S. 9)| 0.5 1926 (S. 1)
(]
<! fl Viviaridae 99.6 1944(S.19)| 0.3 1918(T. 7)
= q‘j& Corbiculidae 98.1 1918(T. 7) 0.1 1944(S.19)
2 Unionidae 83.9 1934(S. 9)| 0.3 1926(S. 1)
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Fig. 3. Transitions in annual landing amounts of Carassius, Cyprinus,
and  Hypomesus (lower figure), Pseudoperilampus, Rhodeus,
Anguilla and Zacco (upper figure) in Lake Suwa, from 1905 to
1978.
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Fig. 7. Transitions in annual amounts (soft part) of three families of
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Fig. 9. Transitions in annual amount of each weight class on all kinds of
commercial fishes in Lake Suwa from 1917 to 1978.
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Table 4. Frequency (%) table of number of years in each weight class of annual amounts of each kind of commercial fishes in Lake Suwa
from 1917 to 1978.

ton <O 1 0.1- 1— 10 — 50 — {100 — 1200 — ]300 — {400 — |500 —
) 1.0 10 50 100 200 300 400 500 600
Fishes 2.8 18.1 29.2 26.4 6.9 9.7
Molluscs 18.0 16.7 23.6 13.9 12.5 4.2 2.8
Shrimps 4.2 13.9  33.3 29.1 1.4 18.1T
Oncorhynchus 37.5  36.1 26.4
Plecoglossus 63.6 36.4
Bypomesus 16.1 21.0 45.2 12.9 4.8
Parastilurus 3.2 87.1 9.7
Pseudoperil.Rhodeus. 25.8 22,6 32.2 9.7 9.7
Gnathopog.Pseudorasb.| 6.5 38.7 54.8
Pseudogobio 40.7 42.6 16.7
Sarcocheilichthys 9.8 31,1 55.7 3.3
Tribolodon 11.7 71.7 16.7
Zacco 2.8 19.4 43.1 34.7
Carassius 16.7 44.4 23.6 6.9 4.2 4.2
Cyprinus 20.8 68.0 1.4 9.7
Cobitidae 11.3 85.4 3.2
Anguilla 6.9 15.3 51.4 26.3
Gobiidae 4.4 27 .4 64.5 3.2
Viviparidae 1.6 8.1 29.0 40.3 19.3 1.6
Corbiculidae 1.4 4.2 22.2 29.2 11.1 13.7 8.3 8.3 1.4
Unionidae 8.1 51.6 16.1 9.7 1.6 1.6 4.8
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Table 5. Frequency (%) table of number of years in each percentage class of annual amount of each kind of commercial fishes in Lake Suwa
from 1917 to 1978.

% 1—110~—17] 20— 30—} 40— 50 —] 60 —] 70 — ] 80 —
<1 o] 20| © so| 40|  so|  eo| 70| so| 90| =
Fishes 2.8 2.8 1.4 9.7 9.7 38.9 9.7 1.7 8.3
Molluscs 9.7 22.2 31.9 16.7 8.3 5.6 5.6
Shrimps 30.5 51.4 12.5 5.6
Oncorhynchus 100.0
Plecoglossus 100.0
Hypomesus 21.0 19.4 11.3 17.7 9.7 9.7 8.1 3.2
Parastlurus 45.2 54.8
Pseudoper,  Rhodeus. | 46.9  40.6 9.3
Gnathopog. Pseudorash.| 29.0 71.0
Pseudogobio 100.0
Salcocheilichthys 95.2 4.8
TriboZiodon 100.0
zacco 52.8 45.8 1.4
Carassius 13.9 37.5 23.6 9.7 13.9 1.4
Cyprinus 87.5 12.5
Cobitidae 93.5 22.4
Anguilla 43.1 55.5 1.4
Gobiidae 4.5 35.5
Viviparidae 9.7 27.4 51.6 8.1 1.6 1.6
Corbiculidae 8.3 48.6 22.2 8.3 2.8 4.2 2.8 2.8
Unionidae 27.4  53.2 4.8 1.6 6.5 3.2 1.6 1.6
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o Lot 1, S b PR 2 1 " "
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Molluscs [ 2 yGoo o] 0TS0 PHDBOTD DHDOIEDIDDIELEDTD
Shrimps s R SO I e e s B S O S T e e s 09000000000000 ]
Oncorhynchus (60106050000 NN0O 00 CO0LIRRIES 080000 NIEEIPEPI OISO PRIV OIPIOINIOSEES00)
Salmo o) o] o]
Plecoglossus 606500000050 0s 0NN NEC S 68080000 00H00800 0800860
Hypomesus WWWWMWW
Poarasilurus E2EE0000C00eSS5EC00 000D O0EECCODOC0 SESEAE0eeaaea0sE0000e8e8
Psedaperi/ampus,/?hodeus Oo000 oo W@%@@ O
Gnathopogon, Pseudorasbora SECODOCOOO000000 EEEX 280008
Pseudogobio OOI)O@DOOOMOOO@@O&D [£0100000168.008060080000086000800)
Sarcochei/,‘chmys (680100006000 00 0000000010 000.80J0 0000009018000 8-05000800800000000]
Tribolodon (08506000800 0800008002800:08000TI0000008 008800080000 00000080000]
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Gobiidae [SS900000000080008080¢08 00 CoeR S R 0000000 0Ce
Viviparidae ”F'DWDMHWQ%MD*ﬁ‘m%Wi’lPP%PDN%@E@BWGX@
Corbiculidge 12 HO0O:0 MG GO B0 NS S SSSS HT ST NN se bl iiescosco oo oo 8o, =
Unionidae 69%*35%%0@%:{])33( & w@aogsowv COCOoON C’X ’JY’“QCC\-CCG)\DO
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Fig. 10. Transitions in annual amounts of each weight class showed by
percentage on all kinds of commercial fishes in Lake Suwa:from 1905

to 1978.
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AMOUNT OF MONEY FOR COMMERCIAL. FISHES
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Fig. 11. Transitions in annual amounts of money for landing quantities of
commercial fishes in Lake Suwa from 1895 to 1978.

1910 920 1930 1940 1950 1960 1970 1980
Fishes e. - feX: A—— . TR T o e
Molluscs 0 e @ o ey 3 o] e O @ [ ]
Shrimps oy N .. 8§ o e =] ] o e
Oncorhynchus |@ (=] - S TIe. 9L L4
Plecoglossus [ 2] e o e O s
Hypomesus [ Yoam T e -} @ .g @ @0..
Parasilurus o .80 o' B e ©
Psedoperilompus Rhodeus Q Y &0
Gnathopogon Pseudorasbora Q. 0% e R_.e. & e
Pseudogobio | -l ® < ®
Sarcocheilichthys [c R R . — © )
Tribolodon N 2 ] eo. Q. o9, L
Zacco oE ¢ [-To—— [] [~ e eo. ..
Carassius e .. g =] e 0 90 &0 ]
Cyprinus [-Tol"] . @aqQ @ oo e [=1~]
Cobitidae Q. o0 e 0@ ] O oc@. 0. .e
Anguilla ® -] e V% (-] o & QU..9.. @
Gobiidae o oD, Q. Q.. R, o] (o]
Viviparidae &0 Tl w & Oe Qe €. Qe.
Corbiculidae | €& O ® OF.  __R. R e R e .o .. . .. 9
Unionidae ] e @

1910 1920 1930 1940 1950 1960 ‘1970 "1980

Mao  Ti TIo 81 sto 520 530 540 550

Fig. 12. Relations between the increase periods of amounts of all kinds of
fishes and the increment ones of amounts of money for them in Lake

Suwa

from 1905 to 1978.

—— and O indicate the increase period of landing amounts of fishes
and the peak year in it, respectively.
- and @ indicate the increment period of amounts of money for
fishes and the peak year in it, respectively.

® shows the same year of peaks of both fish amount and money one.
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PERCENT ABUNDANCE OF MONEY FOR COMMERCIAL FISHES

AMOUNT OF MONEY

WEHH OISR & B & 0B

Yo
100 S 10 %
. . '_§V _ ; )
1 - M\ A Vivipardae - T
| - s L
1: Vo L (1 E—
. - / \ N B
1, e Unionidae S Ss——
5ol P —— 7
) C e :
T N - 4
J ot L
. BN Corbiculidae g’ !
04~ — v v T vt r—p-ly—} 100
oo LI L L . B . : ' 12
1 s ]

h s .
T Fisues ol
504 s | 150
1i L : L
4 N Y t L
] s .

i SHRIMPS f |

PP 3
'Mmugcg % I
Ot .'l’!l: gl L Y 2 e L S L ]ll He R S—100
1910 1920 1930 1940 1950 1960 1870 1980
M40 TI Tio  sI sto s20 $30 540 550
Fig. 13. Transitions in percent abundance of annual amounts of money for
fishes, molluscs and shrimps (lower figure), and Viviparidae,
Corbiculidae and Unionidae in Lake Suwa from 1905 to 1978.
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Fig. 14. Transitions in annual amount of money for
Hypomesus, Carassius, and Cyprimus in Lake Suwa
from 1905 to 1978.
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Table 6. Maximum and minimum values of percentage of annual amounts of money for
three groups of commercial fishes, each kind of only fishes and of only molluscs in

Lake Suwa from 1905 to 1978.

Max. Min.
% Date % Date
— | Fishes 99 1948(s.23) | 65 1943(5.18)
P Molluscs 28 1943715 .18) <1 1948(5.23)
£ | Shrimps 24 1912(M.45) | «1 1948(S.23)
Oncorhynchus 10 1905(M.38) | «1
Plecoglosssus <1
Hypomesus 89 1974 (S.49) 4 1923(T.12)
Parasilurus 6 1918(T. 7) | <1
Gnathop. Pseudorasb. 9 1966(S.41) | <1
3| Pseudoper. Rhodeus 12 1936(S.11) | <1
G| Pseudogobio 1 1923(T.12)
. Sarcocheichthys g 1922(T.11) | <1
Tribolodon 1 1923(T.12)
Zaceo 8 1923(T.12) | <1
Carassius 44 1945(S.20) 4 1977(S.52)
Cyprinus 38 1927(S. 2) 3 1967(S.42)
Cobitidae 4 1938(S.13) | «1
Anguilla 36 1906 (M.39) | «l
o Gobiidae 21 1942(S.17) | <1
5 | Viviparidae 99 1944(5.19) | <1 1917 (T. 6)
= | Corbiculidae 99 1923(T.12) | <1 1944(5.19)
2 | Unionidae 70 1940(s.15) | €1 1944(S.19)
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Fig. 15. Transitions in annual amounts of money for Anguilla, Zacco,
Gnathopogon, Pseudorasbom, Gobiidae, Pseudoperilampus and
Rhodeus in Lake Suwa from 1905 to 1978.
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Fig. 16. Transitions in annual amounts of money for Sarcocheilichthys,
Parasilurus and Cobitidae in Lake Suwa from 1917 to 1978.
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Fig. 17. Transitions in annual amounts of money for Oncorhynchus,
Pseudogobio and Tribolodon in Lake Suwa from 1905 to 1978.
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Table 7. Frequency (%) table of number of years in each percentage class of amount of money for each kind of commercial fishes in Lake
Suwa from 1917 to 1978.

% 1— 10— | 20— 30 40— | 50 — | 60— | 70 — 80 —
< 1 10 20 30 40 50 60 70 80 90 >90

Fishes 6.9 12.5 12.5 31.9 33.3
Molluscs 5.6 59.7 31.9 1.4
Shrimps 22.2 48.6 18.1 11.1
Oncorhynchus 91.7 8.3
Plecoglossus 100.0
Hypomesus 16.1 8.1 16.1 6.5 19.4 9.7 8.1 6.5
Prasilurus 48.4 51.6
Pseudoper, Rhodeus. 80.6 19.4 &
Gnathop. Pseudorasb. 22.6 77.4 -
Pseudogobio 100.0 "
Sarcochetilichthys 64.5  35.5 -
Tribolodon 100.0 A
Zacco 45.8 44 .4 9.7
Carassius 11.1 41.7 36.1 9.7 1.4
Cyprinus 73.6  16.6 9.7
Cobitidae 58.1 41.9
Anguilla 22.2 63.9 11,1 2.8
Gobiidae 25.8 1.6
Viviparidae 50.0 48.4 1.6
Corbiculidae 22.2  56.9 20.8
Unionidae 82.3 17.7




Fig. 20.Transitions in annual amounts of each amount of money class showed
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Fig. 21. Transitions in annual unit of price for Carassius,
Gnathopogon, Pseudorasbora, Sarcocheilichihys,
Hypomesus, Parasilurus and Zacco in Lake Suwa from
1905 to 1978.
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Fig. 22. Transitions in annual unit of price for Cobitidae,
Gobiidae, Tribolodon, Pseudogobio, Pseudoperilampus
and Rhodeus in Lake Suwa from 1917 to 1978.
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Fig. 23. Transitions in annual unit of price for Oncorhiynchus,
Anguilla, Plecoglossus, Cyprinugs and shrimps in Lake

Suwa from 1905 to 1978.
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Table 8. The ratios of maximum value to minimum one of annual unit of price for each kind of fishes in nine intervals of

years of this table in Lake Suwa from 1905 to 1978. The minus marks indicate reduction in price.

MAx./Min. of unit price of money

19065 = 1917=

1926 = 1936 = 1945 — 1946 — 1948 ~ 1958 = 1968~

1914 1926 1936 1945 1946 1948 1958 1968 1978

Oncorhynchus 1.5 2.7 -1.8 7.4 3.5 5.9 1.7 3.3 3.4
Plecoglossus -2.1 4.3 1.6 2.2 2.7
Hypomesus Big 2.7 2.1
Small 1.3 -2.2 19.4 5.3 4.4 1.4 1.7 3.1

Parasilurus 2.5 -3.3 30.0 2.8 4.3 1.5 2.2 2.6
Pseudoperil. Rhodeus 13.2 3.1 4.7 6.1  -5.0
Gnathopog. Pseudorash 7.0 -7.4 4.7 19.2 5.3 1.6 2.1 2.3
Pseudogobio 2.9 -3.3 6.1 14.1 9.4 -1.8 3.1 4.0
Sarcocheilichtys 3.0 -2.8 6.1 10.6 0.5 -2.4 1.9 3.0
Tribolodon 3.1 -2.3 3.0 16.3 4.1 1.5 3.8 2.1
Zacco 1.5 5.0 -2.6 15.4 5.7 6.1 1.6 2.6 2.8
Carassius Big 3.5 1.4 1.5
. Small 2.8 1.9 14.7 12.4 2.8 2.4 1.8 2.3
Cyprinus 1.4 2.7 -2.4 18.6 3.5 4.7 1.4 1.7 1.5
Cobitidae 3.0 -2.0 14.5 4.6 8.1 2.6 2.3 4.3
Anguilla 1.3 1.8 -2.9 5.8 13.1 7.1 -1.5 2.1 2.8
Gobiidae 7.1 -3.2 3.5 11.3 4.6 1.6 1.8 2.5
Viviparidae 13.0 -3.3 3.2 9.2 2.0 2.5
(soft part) 4.0 31.6 5.5 3.5 1.7 5.2 3.1
Corbiculidae 4.5 8.0 -2.7 10.2 7.9 2.0 3.7 2.6 2.7

(soft part) -2.9 3.7 7.6 3.0

Unionidae 6.0 -5.0 6.0 4.0 2.6 4.0 4.3 2.8
(soft part) 2.7 9.8 9.6 2.4 5.1 1.8 2.7
Shrimps 2.3 5.4 -1.7 10.6 7.3 5.7 1.9 3.3 2.0
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Fig. 24. Relation between the increase periods of annual amounts of all kinds
of fishes and the increment ones of annual unit of price for them in
Lake Suwa from 1905 to 1978.
— and O show the increase period of landing amounts of fishes
and the peak year in it, respectively.
and @ show the increment period of annual unit of price for
fishes and the peak year in it, respectively.
and © show the increment period of annual unit of price for
soft part of molluscs and the peak year in it, respectively.
@ shows the same year of peaks of both fish amount and annual unit

of price.
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Fig. 25. Transitions in annual unit of price for three familes of molluscs
(with shell and soft part) in Lake Suwa from 1905 to 1978.
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Fig. 26. Transition in the best four orders and the worst four orders of anﬁual
unit of price for all kinds of fishes, molluscs and shrimps in Lake Suwa
from 1905 to 1978.
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Table 9. Frequency (%) table of number of years of the best four orders and the worst four ones of annual unit of price for
each kind of commercial fishes in Lake Suwa from 1917 to 1978.

Worst order ¢---------------- e > Best order
1 2 3 4 M 4 3 2 1
Oncorhynchus 22.6  17.7 6.5 43.5 9.7
Salmo 66.6 33.3
Plecoglossus 2.6 12.8 25.6 20.5 33.3
Big 60.0 15.0 10.0 5.0 10.0
Hypomesus ( 4.8 95.2
Small 100.0
Parastlurus 95.2 3.2 1.6
Pseudoperil.Rhodeus. 22.6 3.2 74.2
Gonathop. Pseudorasbora. 1.6 83.9 1.6 8.1 4.8
Pseudogobio 3.5 7.0 80.7 5.3 3.5
Sarcochetilichthys 66.2 3.2 11.3 4.8 14.5
Tribolodon 60.6 8.2 24.6 6.6
Zaceo 90.3 8.1 1.6
Big 13.0 87.0
Carassius ( 2.5 20.5 77.0
Small 4.3 4.3 91.4
Cyprinus 82.3 9.7 4.8 1.6 1.6
Ctenopharyngodon 87.5 12.5
Hypophothalmichthys 33.3 25.0 8.3 33.3
Cobitidae T . 11.3 8.1 3.2
Anguilla 14.5 14.5 8.1 22.6 40.3
Channa 100.0
Mugil 100.0
Gobiidae 85.4 6.5 6.5 1.6
Viviparidae (With sell)[39.0 28.8 20.3 6.8 5.1
(soft part)| 9.3 24.1 18.5 12.9 35.2
Corbiculidae(withsell)] 1.6 4.8 25.8 30.6 37.1
(soft part)| 5.6 5.6 33.3 55.6
Unionidae (with sell)|50.0 38.7 6.5 1.6 3.2
(soft part)| 2.1 6.3 18.8 12.5 60.4
Shrimps 5.5 8.3 4.2 44 .4 2.8 13.9 9.7 9.7
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Table 10. Frequency (%) table of number of years of the best four orders and the worst four ones of annual unit of price for
each kind of only fishes in Lake Suwa from 1917 to 1978.

Worst order «-----c-ommmm- F e -» Best order
1 2 3 4 M 4 3 2 1
Oncorhynchus 19.4 11.3 12.9 46.8 9.7
Plecoglossus 7.1 2.4 21.4 33.3 35.7
Big 5.0 30.0 35.0 10.0 5.0 15.0
Hypomesus ( 14.3 26.2 21.4 11.9 26.2
Small 10.0 85.0 5.0
Parastilurus 4.8 11.2 17.7 32.3 32.3 1.6
Pseudope?. Rhodeus. 71.1 6.5 6.5 12.9 3.2
Gonathop.Pseudrash. 6.5 9.6 1.6 71.0 6.5 4.8
Pseudogobio 3.5 12.3 7.0 8.8 57.9 8.8 1.8
Sarcocheilichthys 1.6 1.6 1.6 47.5 16.4 9.8 6.6 14.8
Tribolodon 1.6 1.6 45.9 8.2 37.7 4.9
Zaceo 1.6 9.7 6.5 71.0 9.7 1.6
Big 4.2 4.2 4.2 12.5 70.8 4.2
Carassius ( 42.1 15.8 10.5 13.2 7.9 7.9
Small 4.2 33.3 33.3 8.3 20.8
Cyprinus 7.8 9.7 67.7 8.1 6.5 1.6 1.6
Ctenopharyngodon 37.5 62.5
Hypophothamichthys 58.3 8.3 8.3 25.0
Cobitidae 3.2 14.5 11.3 61.4 4.8 4.8
Anguilla 11.3 12.9 8.1 22.6 45.1
Rhinogobius 13.3 6.7 80.0
Gobiidae 2.4 9.8 17.0 19.5 39.0 4.8 4.8 2.4
\Chaenogobius 4.8 71.4 23.8
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Fig. 27. Transition in the best four orders and the worst four orders of annual
unit of price for all kinds of only fishes in Lake Suwa from 1905 to
1978.
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Table 11. Tr;}li/{ions in annual landing amounts of carps cultured in floating nets and in annual
amounts of money for them in Lake Suwa from 1969 to 1978.

Date Number of Total landing |Amount (ton) Total amount of
floating nets |amount(ton) per one net money (103¥)
1964 26 80 3.08 —_—
1965 37 120 3.24  —
1966 104 370 3.56 _—
1967 87 319 3.67 64,370
1968 71 305 4,30 75,195
1969 84 336 4.00 99,740
1970 101 533 5.28 173,589
1971 96 674 7.02 204,474
1972 96 790 8.23 199,446
1973 103 981 9.52 345,448
1974, 105 837 7.97 290,019
1975 105 1042 9.92 295,575
1976 104 1166 11.21 364,998
1977 95 1237 13.02 498,268
1978 100 1326 13.26 534,852

2R TV E0, SHEKPFRESOBERC L HiRE
FBOFELGHETHENSRRL, LA
Wtz ARFNELoOLOSERMECHO
ek B S hich- o EDERRTH
Do o T OERICHEF O BBEEFE W - 1obb)
Tk, Eho, HEEREHORAE Ly 1943481,
R =y ORPEERLTVBHD, £ = v idliREiTcE
B niod, MEOREE T CLES MK
fotcd B D (AR - 1 1980),

R I 1 B P o BRI ek 1960 R T, 1970
SEICA D LR ER AR, SR &R A A
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FERLENTOBHR LSBT EN D, BT LHEM
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D & BRI 17 5 KEK B o BAF i oA 8 x

Zh & Table 12 ok 5 THsH (FRE 1979,
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EMERCE > TRl H 5 T, B
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B, KEKEOBACPKEREORE XS ER 2L,
BB REOEGATAE L RO TR LK
D, OSBRSS R OWMARB EMED—R % o
EhoobhbEBbhd (B« 11979,
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Table 12. Traditions in area of distribution zone of aguatic macrophytes and in standing crops of

them in Lake Suwa.

Date 1911 Aug. |1949 .}{uly 1966 Sept.|1967 Aug. |1972 July [1976 Aug.
ug.

Whole area of lake (km?) 14.5 14.3 14.1 14.1 13.7 13.3
%) 100.0 98.6 97.2 97.2 94.5 91.7

Limiting depth of

distribution zone (m) 4.0 2.5 2.3 2.3 2.0 1.7

Area of (ha) 380 290 256 256 103 64

distribution zone (%) 100.0 76.3 67.4 67.4 27.1 16.8

Standing crope of -

marrophytes (ton/whole lake) — 1,069.7 1,958.1 1,503.3 1,050.6 473.1
(%) e 100.0 183.1 140.1 98.2 44.2
(%) e 54.6 100.0 76.7 53.7 24.2

PSR AL OME S D, L L BEAKIL
BHOMCEROEE L LD THLMLYIRBETS
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7o
@) #E0 REM P OB WER I & o &AM
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ton (1922) & 0.0014 ton (1970) T# % (Table 1),
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10 Summary

The Transitions in Annual Yields of Commercial Fishes and the Amounts
of Money for them in Lake Suwa from 1895 to 1978—Recorded by
Suwako Fisheries Cooporative Association and Others—

(1) Lake Suwa is one of the Lakes which have the highest landing amount of commercial fishes per unit
area in Japan. It is the shallow eutrophic lake located at the altitude 759 m in Nagano Prefecture in the
central part of Japan. It has a maximum depth of 6.5 m, a mean depth of 4.1 m, a surface area of 13.3 km?
(1976) and a volume of 0.06 km®. In the recent twenty years the lake has been eutrophicating year and year,
and water pollution has had the tendency of progressing. So that the awful water bloom of blue-green algae
has come to appear every summer.

(2) Increase periods of total fish yields of whole lake were seen from 1895 to 1900, 1917 to 1919, 1923 to
1928, 1933 to 1940 and 1962 to 1965 during the past eighty years (Fig.1). The values of their yields obtained
before the Second World War when the fish yields remarakably increased were markedly higher than
that of the post-war. During the war they indicated the lowest. Abundance periods of fish group were from
1923 to 1928, 1939 to 1940 and 1962 to 1965, those of mollusc group being 1926 to 1929 and 1933 to 1940, and

those of shrimp from 1922 to 1927.
(3) The highest value and the lowest one of total fish yields indicated 1,340 ton/fresh weight/whole lake

in 1925 and 67 ton in 1945, those of fish group did 874 ton in 1934 and 49 ton in 1945, those of mollusc group
945 ton in 1934 and 18 ton in 1945, and those of shrimp 184 ton in 1922 and 0.001 ton in 1970 (Table 2).

Except the term of 1933 to 1940 when the annual amounts of mollusc group were most abundant, the fish
group yields occupied more than about 50% of total fish yields from 1905 to 1978, while those of mollusc and
shrimp did less than about 4094 and about 1094 respectively. The highest values of these percentages showed
949 on fish group in 1973, 80% on mollusc group in 1933 and 24% on shrimp in 1922 (Table 3).

(4) Carassius, Corbiculidae and shrimps were richly landed from 1905 to 1925, and then Hypomesus
transplanted in 1915, Carassius, Cyprinus, Corbiculidae and Viviparidae were abundantly landed in the early
period of the 1930S. Thereafter Unionidae transplanted were separatively rich from 1933 to 1940, and the
shrimps had become very poor on and after 1928 up to date. During the term from the middle of the 1940S
1o the end the yields of all kinds of commercial fishes decreased. Since 1950, the yields of Hypomesus have
gradually increased year and year, on the contrary other kinds of fishes and mollucs have decreased.
Recently the landing amounts of Hypomesus have taken up about 70 9% the total fish yield (Fig. 5, Fig. 8).

(5) Total annual amounts of money for commercial fish yield of whole lake showed a gradual increase
from 1895 to 1914, in the term of which the highest value and the lowest one were 68,470 ven in 1914 and
16,440 yen in 1895. Between 1917 and 1945, a high peak of amounts of money and low peak of those were
seen. The former appeared from 1923 to 1928, the latter came out from 1940 to 1942, and the maximum
value and the minimum one were 482,000 yen in 1925 and 63,000 yen in 1932. Since 1946 up to date they
abruptly increased every year, and the highest showed 146,530,000 yen in 1978, and the lowest did 2,460,000
yen in 1946 (Fig. 11).

(6) The amounts of money for fish group always occupied more than 65 9% of total ones, and those of
molluscs and shrimps did less than 20 2. The Difference of these percentages between fish group and both
molluscs and shrimps have growed larger year and year. The highest value of fish group indicated 97 % in
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1975, and those of molluscs and shrimps did 20 9% in 1938 and 19 9% in 1921 respectively. The percentage
values of amount of money for Hypomesus yields have elevated in the course of years, but those of other
kinds of fishes, molluscs and shrimps went down (Fig. 13, Fig. 18).

(7) Generally speaking, a rising tendency with years was recognized in annual unit prices of every kind
of fishes from 1905 to 1978. But a reduction in price occurred from 1926 to 1936, Showa depression days, in
all commercial fishes. The cheap fishes landed in rich amount were Hypomesus, Parasilurus, Carassius,
Cyprinus and Gobiidae, and the high priced fishes landed in small quantities being Oncorhynchus, Pleco-
glossus, Anguilla, Tribolodon, and Sarcocheilichthys. Molluscs were more inexpensive than fishes and
shrimps : Corbiculidae were more expensive than Viviparidae, and Unionidae were the cheapest shells (Fig.
26, Fig. 27).

(8) It was discussed that what influence had the transplantations of fishes and shells, the environmental
changes of natural shore destructed with embankment, dredging and reclamation which were attempted to
water purification, and the increment of landing amount of carps cultured in floating nets given upon the
chronological fluctuations in annual fish yields.



