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Fig. 1 The sampling stations with traps in

Yamanoshita Bay, and its location in |

the south basin of Lake Biwa.
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Fig. 2 Diagram of trap.
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Fig. 3-1 Seasonal fluctuations of maximum
(thick line) and minimum (thin line)
values of water temperature at each
station (A~F) during the period of
investigation in 1964.
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Fig. 3-2 Seasonal fluctuations of maximum
(thick line) and minimum (thin line)
values of pH at each station (A~F)
during the period of investigation in
1964.
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Fig. 3-3 Seasonal fluctuations of maximum
(thick line) and minimum (thin line)
values of oxygen contents at each stati-
on (A~F) during the period of investi-
gation in 1964.
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Table 1 Percentage composition of fry and juvenile of fishes
taken by two different sampling methods.

AUEBCC), KEMEY
Dizne z 5(E)DIE
K < & BEEERR

Quadrate sample Trap sample

June 16

Fo k7, HEERHE Fish name . . June 19
DAL BREFHHO Acheilognathus lanceolata 13 15 19
FHRREL > T 5, A. tabira 8 7 6
PH B kEHEWoF A. cyanostigma 17 21 18
TELlxwEz ATRYF A, rhombea 0 0 2
PbODT N Y M Rhodeus ocellatus smithi 53 44 39
BRL, KT Pseudorasbora parva 1 1 4
Zacco platypus 0 2
BHER-L PR Carassius spp. 7 12 10
D &5 EERS

bh3, HEZRENAN

TKREL, & khkiEDS cREHD
BRAKEF v, £L THIIE.5~9.5LK
BrEATs2235 5%,

Table 2 The list of fry and juvenile of fishes
collected during the period of investigation,
in Yamanoshita Bay.

yaritanago Acheilognathus lanceolata
BEREZER, KEEWOEEL W tabira A. tabira
Lz BT 6ec/lBit  Higg ¢, B kanehira A, rhombea
ichimonjitanago A. cyanostigma
BZLPISTHEL T b, ThiICH baratanago Rhodeus ocellatus smithi
LC, KEMGE L S BN OKEEY motsugo Pseudorasbora parva
P B e s zezera Biwa zezera
BT, Bic k- TREESEDL " honmoroko Gnathopogon caevulescens
HEZIRELM>TWw3, LT, ¥ kawamutsu Zacco temmincki
KK CRBERE N Lec/l L niz /> oikava Z. platypus
. . . ; kawabatamoroko Hemigrammocypris rasborella
BB LBBBo TDLD R wataka Ischikania steemackeri
¥ (19684) DT> RARBOBETD koi Cyprinus carpio
IHENTED, KEBEDSOBNEE nigorobuna Carassius carassius grandoculis
N gengorobuna C. cuvieri
xbhdo dojo Misgurnus anguillicaudatus
2 REScR3FHAORTEREE sujishimadojo Cobitis taenia striata
S manamazu Parasilurus asotus
_ N hagegigi Pelteobagrus nudiceps
| fﬂﬁ@ HEQ%K‘@EE%%U% L medaka Oryzias latipes

TEL DRI X > T, ¥=FUET kamuruchi Channa argus

+ e hinobori Rhinogobins brunneus

T RED, yos 4

SRE I Lo THER b, BoE ukigori Chaenogobius urotaenia

fE5 DO TRADANEFHKE S &E

2bhB, LidioT, BHEOBEKKOLES
BASTERROELRELHNS dC,
Fhb OB TCRRTRTCHEHLE2ELTE
PRI EbEV. LAL, Py R THE
bhkfffoENoERECHA L, fHE:
&b L RBeHHACHERAKKDOE AR
ZiIE—HL Tk (Table 1, EHHHOHE—

O BE R 1%=16.50 (d.f.=14, xZ. =
23.68) CHEBOHEOHMCHRELRL) , ¥k
BRI L 5L L.bem PIF ORI DOWTiE, X
NP0 DX OB THKEF K R ERH
Bxve L= T, FHAL DWW TN
B e BloBAEKE BT Wik Th
55LE2 5,
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1) FHAEDALIBIEH

AEPE P ICERE S e F AR 237 (Tab-
le 2) k¥ X 3325, Table 8icizz © 5 HEK
HOZr->k2liconwe, 29205y 70D

BEEEREERL ko FHAOHERTIEIR
B> TENESDN, BORAE WS LS
BB I BEWRIZLAEADRE VW,

Table 3 Seasonal changes of the number of fry and juvenile of fishes caught by two

traps at each station in 1964.

Apr.

R . May June| [ July Aug.
Fish name Station o7 oe 20l 8.5 19-2028-30 S-a0h9-2026-271 5.6 b1-22lary 17-18

A ol of ol ol of 1f of 1] 1] of o] 1
B | 0| ol of of 1| 6| 2| 24| 11| 0] of 2
Acheilognathus lanceolata ¢ 0 0 0 0 4 4 8 2 > 1 0 0
e e aans D | of of ol of 3/ 18| o/ 8/ 11| 8| 1| o0
v & E O ol o of o 2] 3| 4/ 9/ o 1| o
F | —| o] of of 1 2| 5/ 10| 2| 1| o o
A | ol o] of of of of of of of o] of o
Bolopopobobol gl gl of 2l 1) 0

: c | ol o 0 4 1
At e D | of of ol of of &| o 87| 3] 2| 2| o
E | o of of of of of 3| 1|13 of 1| o
F | — 0| o o] o/ of 15(169 20{ 1| 0| o
A | ol ofl ol o o 2] ol 2/ o] ol ol o
AR IRHE R

: C | o ol 0 12| 1
A tanago) D | ol 0l of of 5[191| 11| 4| 23| 8| 2| o
E | 0| of of of 1/ o/ 4, 2| 0| 2| 1| o
F | —| 0| 0| of 2| 5 14| 6| 5[ 16| 2, 0
A | o of 17 0| of o] of of ol of of o
B0 0] 9 g 3 52 oo ool
c 0 ol of 0 0
A ira) D | o| 0|33 23 8/ 2|6/ 5/ 0l o of o
E | o 0| 2| 3| o| ol ol o ol of o] o
F | —| 6| 3| 4,14 0 2| o] of o/ of o
A p ool ol o] of of 2] of of o] of 2] o
¢ | 0| 0 ol o i E RIR 2AE
hi c ol 1] 10 1| 5 2
R s omith D | o| of of of 1|s05| 43501 |673| 108|101 2
< E | 0| 0| of of ol 4| 15| 2| 13| 3| 13| 19
F | —| 0| 0| 10, 3| 15| 31|203| 04 |199| 52| 14
A | ol ol of ol o of of o] of ol of o
SRR
0 0l 0
Peudarashore barva D | 0o of of of 5/ 20 1| 4| 7| ol of o
E | o of of of 4[10]12] 7|12l 1| 0l o0
F | —| o] of of of 2| 5/ 2| 8| 6! 0| 0
A Lol ol 3] o of of of o] o] of o] o
AR R
9 0 1

Grathopogon aeralssoons D | 11| 3(27| 4| 2| of o| 2| ol 1| o o
E | 0| 0|10 1| I| of 2| 5/ ol of of o
F | —| 16| 9| 12| 1| 1| 0| o o] 2| o o
A | ol o o of of of of 2| 4] 24] 14] 2
AR AT |

0 1 5
Zacco platpue D | 0o o of of o/ of of 2| 15|28 16! 1
E | 0 o of 1| of 2| 1| 2| 15|70/ 17| 1
F | —| of of of o 0| 2| 12| 18/139] 23/ 2
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A ol ol ol ol o o ol of o of ol o
e Lol 8l o o o ol of ol o] o 3 %
o , c ol 0 1
[schibatiia stoenackers D | 0| ol 0| o o 0{ o of o 0| 5| 0
| E ol o o] o of ol of 0| o} ol 1! o
| F —1 ol o] ol ol o ol o| of 18/ 8| 0
A ol o1 2| o o of ol o o 11| 1 o
| 8 ol el 2| 2| S 2| w08 13 8] ¢
. c 16 0
C“’“”g‘s 2‘;‘* D 19! 731100 45| 22122 20| 24| 2124[ 62! 51| &
un E 21 1) 17| 16| o 5| o 2| 700 8| 2| 1
F — i 72|313[233| 49| 30| 8| 87| 1321390 | 97| 1
A ol o] o o oy of o] o] oy 1 4 1
AR AR
. c 0 0 4
P e"e"”(“lf’“: i"“g‘“?”“ D o, o ol ol o o ol ol 2|51 269 9
ageglg E ol of 0| of o o| ol of 1| 17| 147 4
F —| ol of ol o| o of o| of 8! 15 1
A 8 6 21| 7| 9l 14| 13 42| 11| 42| 206 135
AR R IR R )
N c 70 1 5 153| 205
R’””""g’”“:hi”;“;’;‘fi“; D | 85! 118 43| 20| 9| 26| 128 261 | 31| 83| 243 130
yosiino E 19 22| 17] 32| 15| 57| 134 404 | 275 | 45| 85/ 171
F — | 254/ 90| 83| 92| 90| 128/ 287 | 23| 98 | 1075] 288
. 10~ [:I Apr. 16-17
mIE AR (4 A16E~8 BI8R) 2#®BL T o

<77 . > - 20- Apr. 28-29
HEINLLOK, IV /R ETFRE S, - dl
o

3y /) RNV REFBEEEREL T » T 3 o

5, APEEE L TR & ARRALEEE 20-

DERLAEELDTnD, 7 F OHAREEKED f

LWEHR 2 Db Tn5, ¥9 5 444 m_D May 19-20

A AERORMAE 55, KEDA (Fig.4) S h Moy 28:30

2B % LLERODORE <, T OB ﬁjgﬂ{ﬂthdm“°
HINEOENENTHI BT LERL T3, % 2: e e

DS T 6 Ao ~THic R OEII S 2 m_D sune 26-27

23, 196450 ¢ OB e kBB iR <, K 603: ~

BIE Re DEEII Db d - 7 & & SRR 2 zf s

Bbhb, TL TRESHEHTd lanll LD =

K& REERS . T ANAC E REEHOH .

sk %25, chik 6 A TEERC X 5k io-

MED, TOBCERINLLDTES S, o o nﬂTHﬁ%fEMI
Nacosu1 (1965) 4 v oduv 7+ oV FY a- L o=
EITYP ek s RBROEHE, kil RHE 35 1o s 20 25 30
CBBEL T L eREL TRY, KE (19 Fig. 4 Length-freq?:a?cnyir;:Ei:L’:;ons of cru-
66) b= n T FrOWCHEDC L2 REL cian carp (Carassius carassius grando-

culis) caught by the trap at station D,
Tnd, COLS5K7FOFHAD HEKH duringt he period of investigation, 1964,
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2, KEOLFEBFC X 3Kk kEL LR
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BBV, ARE FIRHOMANTHAL RTFA
BEAMENL 1 7y AB WOk —FieEE
HOMTL B30T, ThUABFEIh b0
BRELTARES h->kdbDTH3, £LTEA
THCREESREL k%, B0 2+ THr
ERHER A0 THATHD (FEH, 1964) ,
THARE AL 8 AR co¥oX¥ LB
NT %, £LC BEKOD-LEZ WO
6 AETH %3, £/, NF2FTPSND2F T
B4z EL T, 1.5m a4 X¥5HEA0IE
LAETRE IR W,

HEIR 2 6 Bk Ltk & B L BEbh
2D AA AN T T AHeNTEFEND 52,
Thb oM B hbTrOThaid 3,

HED XS, WiBOKEEDT OFHHD

MKz A 5L, TNCOFHARARCEL L
haoTiki<, Bk X - <EEEROZL
LT Z&ibd b,

2) FHROEBESRR

REHE T CREI N YERAOTE L 04
R S Bl & & # ¢ Tabled ik L o
e, HAECEERO % X c—F O
BENE SRS DI, JHHEEEKeN-
parr, 1962) /v, HEHEFICHEEI L
TFHER O AR E BRI & #ARH T EA
o, HEBEREWE D THELR, HEEYK
Wi 0nbl ofioEr e s, LT, licE
Wi EHBORBENREL, 0L IRMARO
TEABOL IDIEN L~ T B L2 R/LT
Wdo, DED, FHADE WHFRE D WBK
BRI L > THEODEL RN EBFT, ¥
e, WHR0EWe S X - <EEKD
SVHH LD B BN B &R R
3

FIy TS TRAERORARK AT

Table 4 Total catches of fry and juvenile of fishes with traps throughout the period
of investigation in 1964, and values of rank correlation coefficent, indicating

habitat preferences.

(W) represents the rank correlation coefficent in multiple ranking.

Fish name A B c Slt)ation E F (W)
Acheilognathus lanceolata 4 19 45 31 58 21 .630%*
A. tabira 0 17 24 14 88 205 .531%*
A. cyanostigma 4 10 40 58 284 107 . 585¥*
A. rhombea 1 5 30 19 156 23 . 695**
Rhodeus ocellatus smithi 4 69 136 176 2162 624 L729%*
Pseudorasbora parva 0 46 0 19 19 21 L T30%%
Gnathopogon caerulescens 3 29 10 28 50 38 .444
Zacco platypus 46 109 200 172 272 196 .321
Ischikauia steenackeri 0 1 0 4 5 26 .490
Carassius carassius & C. cuvieri 5 124 40 280 2678 1412 . T54%*
Pelteobagrus nudicepus 6 169 21 242 331 23 .B5g**
Rhinogobius brunnens 514 1377 954 814 1177 2699 WS Vi

# Significant at § ¢4 level

* % Significant at 1 ¢4 level

D EYFIR7FOENEULFAL CHETZHAT, CICLIBREBROE & & BEPFOBAICTPA
BRHITH B0 E/:, TYTEMBIND & XIEIVETH 2WEPHMIC 7 038 LHE2E - T BEHT

b5,
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rnkzHTHEEIND, ML E~NDB L,
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A4HT7  cOBRMBEO X S, BRED
KEMYHCECEWE WS HA R EDDR
¥, REEMSCBCREIR S, ELHEE
FELFHAOF TR - L H/hE L, Blllic
Lo TEAROZ WBHBRELT S & %2RL
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T 2HERORDI, SVHICEL ORA
REBLbRHBUL, 1964), FHARIZLAE
BEINT W, Ak Mivra (1966)3, 7 4
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Ecological studies on fry and juvenile of fishes
at aquatic plant area in a bay of the Lake Biwa

I. On the distribution of fish larvae

Ken-ichi HIRAI

The present investigation has been undertaken to study the distribution and
food habits of fry and juvenile of fishes, in relation to environmental conditions, in
the littoral area of a bay of Lake Biwa. On the basis of these studies, the author
attempted to give a consideration of the role of aquatic plant areas for their life. In
this paper, the distribution of fishes and the environmerital conditions in the bay were
reported. The survey was carried out from April to August, 1964, at the littoral
area of Yamanoshita Bay. Sample specimens of the fishes were collected with a small
trap like a pound net with 2 mm mesh net, set on the aquatic plant area. At the
same time, water temperature, pH and dissolved oxygen content measurment were
made.

(1) In the innerpart recess of the bay, where the aquatic plants grow thick, the
water temperature is slightly higher, and amount of dissolved oxygen is markedly
lower than those in other parts of the littoral.

(2) Twenty-three species of juvenile of fish were collected during the period of
investigation, of which about ten species were more or less numerous and the rest of
spescies were rare in the bay. Of the abundant ten species occurring in the littoral, a
few species such as honmoroko, Guathopogon caerulesens and wataka, Ischikauira
steenackeri may not stay over a long period of time in the vegetated littoral, and
leave for an offshore area in their early stage of life. Oikawa, Zacco platypus and
Yoshinobori, Rhinogobius brunneus are distributed widely in the littoral, although they
are more abundant in aquatic plant belts. On the contrary, funa, Carassius carassius
tend to district its habitat to the submerged plant belt.

(8) From the point of view of an affectation of abiotic environmental conditions,
it seems that the aquatic plant belt where the fish larvae were abundant is not
necessariy fitted habitat for the fish larvae.



