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Spawning Period and Migration of Rose Bitterling,
Rhodeus ocellatus, in a Small Pond

Yoshikazu Nagata
(Received June 28, 1984)

The spawning period and migration of the rose bitterling, Rhodeus ocellatus (Kner) in a small
pond, Shimizu-ike, Osaka Prefecture, were investigated from November 1973 to December 1975.

It was suggested that the population was composed mainly of 0- to 3-year-old fish, and the
sex ratio was comfirmed to be one. The spawning period was assumed to be from March to Septem-
ber. Means of both ovipositor length and the proportion of individuals possessing ripe eggs of
2- and 3-year-old females took the highest value from April to the end of May, and that of 1-
year-old fish was the highest in late July. The minimum size for reproduction was 23-24 mm in

body length.

In spawning season, males migrated toward the shore where bivalves were distributed in a
high density, and matured females migrated several times between the offshore and the near
shore, i.e., after they laid eggs into bivalves at the shore they returned to the offshore.

(Department of Biology, Osaka Kyoiku University, 3—1-1 Jonan, Ikeda, Osaka 563, Japan)
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Fig. 2. Seasonal fluctuations of water tempera-
ture (a) and dissolved oxygen (b) at surface
(O), middle (®), and bottom (@) layers at
the center of the pond in 1975.
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Research area, Pond Shimizu-ike, and division of the area in the pond. The fish were caught
at thirty-seven points indicated with open circles.
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& = R. ocellatus ocellatus (Kner) o 2 TifEi4H)
bhT\ws (Fff, 1963, 1969). L» L, Nagata and
Nishiyama (1976), w1l « &m (1978), &M (1981)
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Fig. 3. Diagram of catching apparatus.
bank.
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Bottom traps were set and withdrawn in a moment from the
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Table 1. Density of a bivalve, Anodonta woodiana in the survey areas which are shown in Fig. 1.

s * Nos. of Estimated
lg}v;srleoan 1(\;]3:)1 I?Cel;%t)h 3:13} :tfs bivalves/m? number of
a M4S.D. bivalves
1 105 52-96 14 3.54£3.0 370
I 100 47-66 18 9.148.2 910
11 100 74-123 14 2.943.6 290
i1 100 73-105 13 7.7+£4.9 770
14111 200 92-135 15 0.540.9 90
v 100 133-155 6 0 0
Total 705 80 2,430

* Each quadrat covers 1 m?,
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Fig. 4. Seasonal size distribution in body length of fish caught with a bottom trap (histogram). Normal
distribution curves regressed (solid line) from 1973 to 1975. Number of females is indicated with a
small dotted line and males with a large dotted line. N, total number of fish caught; n, total num-
ber of fish calculated from the three points running mean; m, total number of fish calculated
from the normal distribution curve.
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Z—8I, 1974 £ 3 ARV T HOoFETHIHERSh,
BB OESRS MR OTE S & 37 ORI £ FEMAE
DFEBUR EUEOHHEZIZERLTCBHDEELD
na.

RS L EERBE LB T5 &, 1974 £ 7 A
HE LBDcAE 18Smm B oh st LEwie
EREHOFTOEEEH LoohENAEL kD, 11
RAWRiiEo RSkt 58 1 olls EEkE
FE—FT5. DU 1974 SEERE L HEE IR, 1975 4

Table 2. Age of Rhodeus ocellatus caught on 6
October 1973, estimated from the number of
annual scale rings.

Number of fish

Body length  No. of

(mm) samples Year estimated
1 2

10
11
12 1 1
13

14 1 1
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Total 112 31 57
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BE 6 AE T 1 OINE 1973 FERBEEHAEEZRS.
L2 HH 1975 FEEBEOUNAHHY T2 DIXZ DED 12
RAcicoThHEbhT, 1975 EOFEEIG] 2 FiTks
NTERNTED oo Z EARBEINS.

—77, BFRC X - T 1975 il shi- 5 25
TOREHMEEES 30mm X h/X< (Fig. 5), o
HESHERFOE v F VI X3 BERCEXTHS
MABOMC T X o T b, Zhi, #EOHEhY
MR LIS LHET 2 HIHO R C I b D EE
zbhb. HBIFEISELRLADKRESH TR X
haz s, 2ETHs2M 7T A 8 BierdT=
v EY o RESATIEX AbhisvwikE 13~18mm o
1975 PN RBDLRBZ L THS. FBIF@EOKE
EBHoMTx, 4 ATa2»5 7 AR RIC 11 ATH
w2, 1974 ERFEO RRGAOHT, v V) THEL
NIGEHURREZR XD 3~5mm X 2 DO RERE
DD BI B (Table 3). Zhik, BIFHEO MM
NEFEENRL > TWBZECIFEIRTWEEEDL
han, GUAHIEC 2 20X 55 b0 L H#Hix
Ihs.

EYV N VIR Lo T 1974 SR BE I W BD T B
TarbE | EFRORRY FEMRBFCOWTERS L,
1974 SERTED FiHkER 1975 £ 7 A TEHE T 18
mm %5 27mm ¥T& Imm HinL, 1973 FEHERT
28mm 5 34 mm FTo6mmBIML TS, Fio 1975
FEERE 1975 £ 9 ATAE TR 34mm A5 39mm
¥TL Smm OHINTHA.

DR BN ORI FETER] REOMRB ORE Y
FbhTHELLT, £HBOEECHBBL LI
ebOREHIRTWS., A5 2+ TOMORBULE
JIE DR AR WIFE /% (Shirai, 1962; 74 « 5T,
1979; #Hlkbzizh, 1980).

R EENEO RIDYFEEAFICALS L Fig. 6 ©
Iowies. 9 ATA»LEE 2 ATH T T,
FTRCOMEGEOEIEE L 1I0mm JTFT, BAayEL
Tw5, FLEFRILHEILT 2 EKITIE RV, Th
LT, 4 ATA»5 9 A EwE cRENERCHEE
ENAL, ThBEWEKIERINEZRETHZ &
. BRINEEE LR/ O @k AER 23~24mm
Thot.

RAEMMEE D TIEINERR O SMEHERS O ERINRA
D EIAIL (Fig. 7), 2 Ffas 3 FHRuL3 Aczofd
NRELILDIZUD, 4~5 ACEECEL, TOEM
HLT 9 BrridELL pEL kD, REHCIESES
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Fig. 5. Seasonal size distribution in body length of fish caught by scaff netting (histogram). Normal
distribution curves regressed (solid line) in 1975. Number of females is indicated with a small

dotted line and males with a large dotted line.

N, total number of fish caught; n, total number of

fish calculated from the three points running mean; m, total number of fish calculated from the

normal distribution curve.

OFfIT L FERIIE b oMo BER mGEAS S B —
75, 1 FRTIHHRLACMEIKES D, T~8 AES
fExRT.

HED X5, 527 0%hMt 3 A»b 9 A
FCTLRS, 4 ATAHL 5 ATHREHT 2 F 3 F
BEhLLE LB DY, 1 IR 0%t
o> TP FEECEMLTHVCEHEERT 50 &
HEIND. ZhX, BROMOMNL LHEE Shic
FEHID 2 DB &R 5.

IREFTRAT X F TOEEHCDOVCTIRAET O
MbBHY, T OF BT P HEE 2R D IR LB
MExLH, ENEEZ FRILEI EXCDOVTDOLDON

(Yokote, 1958; Shirai, 1962), M:EZo BERSH% L
foh o (P « i, 1979; Nishi, 1979; Asahina and
Hanyu, 1983) TH%. KERDAF xF MAKBEOLETH
heowTix, B (1971) ROHEINEKEST6 A
b 8 B CFEN kA CHbh B E REL T
B0, B0 BN ED T, Y rE V@0
(1979) =HIHZIZ A (1980) WHFIMBIEDO XAV 2
AT 2> IOENERDTFHUEERZEDOEAL,I LK
TR B A HE L T B, FORBRILEKLTD
SEDFER L IFE—F LT B2, KPFZECIRERRET)
DOFEAEFRD O A BV T L, 5K
RO R 5 BAEEBEEHOE\ B SHC Lic.
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Table 3.

Seasonal variations in calculated mean and standard deviation of body length of Rhodeus ocellatus caught with bottom traps

(left columns) and scaff nets (right columns).

A unit is mm.

Year Year class o7
26 Jan. 1 Feb. 26 Feb. 6 Mar. 28 Mar. 1 Apr. 27 Apr. 29 Apr. 29 May 31 May
0 1975
1 1974 17.0 19.4
+1.6 +1.9
21.5 18.9 20.7 19.8 21.4 20.1 22.7 21.9 23.6 23.4
+1.8 +2.5 +2.1 +3.4 +2.2 +2.8 +2.6 +2.0 +2.5 +2.0
2 1973
30.5 30.4 30.3 29.9 31.0 31.4 32.2 32.2
+2.9 +2.8 +2.6 +3.0 +2.5 +1.7 +3.0 +1.7
3 1972
35.3 35.2 35.3 35.2 35.9 37.2
+3.3 +2.5 +2.3 +1.7 +2.1 +2.3
Table 3. (Continued).
1975
Year Year
class 3 July 2 July 30 July 1 Aug. 1 Sep. 30 Aug. 21 Sep. 24 Sep. 22 Nov. 28 Nov. 26 Dec.
0 1975
11.5 16.7 18.1 20.1
+1.5 +1.6 +2.2 +1.8
1 1974 20.7 22.6 22.3 24.5 24.6 25.5
+1.5 +1.7 +1.8 +2.4 +2.6 +1.7
24.9 24.0 26.7 27.7 28.2 28.5 28.3
+2.7 +1.7 +1.8 +2.9 +3.1 +2.0 +3.1
2 1973 31.1
+1.8
33.0 34.2 33.6 34.1 33.9
+2.6 +1.6 +2.3 +2.5 +1.8
3 1972
37.4 39.1 38.8 38.7
+1.6 +1.9 +1.9 +1.8
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Fig. 6. Seasonal variations in relationships between ovipositor length and body length in 1975. Open

circles indicate females possessing ripe eggs.

£k, 7 27 IEFOEBBC BRPKESIAZL
BHELTNBIE2 > Tk H (Shirai, 1962; 75 « &
¥, 1979; Nishi, 1979; Asahina and Hanyu, 1983),
ERROBEOEVCIEFRNoOEBICHEELTVBZ
EAEETHDEN DD, S, REOENKOEAZLE
BT 2 2 21T X - T, MefTst 5 EIPRCE
FERS s & 2T D D BEN B 5.
SEHICHIT2BE JREMIN L BNk ST
RF IOHNMR LT B o, £o—H % B0
TED RS EEYFY 1 4o BRCHELT
Ztc (Fig. 8). #E&HPI Ligh o f 24 mm i o ff 4
WRHCEF LTS, RURLich - ehd, Zhidfio
TRTCOACOWTLRAETHS. Th X h KB ofEEk
IR E b &k LT eA e i h . HRCEETE
TR AT R Ll TSI A e 7o b,
IEEFER - SEFEINCH 1T T2 SINRE~BE T 5
EIEIENSY (N

—75, MEIEEINC s - ThHHER ST b
Ve L LERIRO SIS & Ol EA T TFho
SERBEL BB TH L IE L (Fig. 9), BB LRI
TEDLREOMEDO LD ZEENT N EHRLTVS.

A5 2 2 O —EENEROMR CEEE (FIE
) R % o (Shirai, 1962; 7 « &EF, 1979;
BiZsizhy, 1980; Asahina and Hanyu, 1983), 43
HNC EEINT X % RIBIC /s - oMl THiED & B~ BH
L, EPBCBUOHH~NRD Z L2 BEIEL TS LD
EEbhS. CORDRHTOMIEREMC>ThH
FHRALIc b0 LHERNI RS,

P Eo X 5 I8N 30 B e X Y R A BEI
R X b B2 MILORRE D, 2F h LIRS
TIEMZMELT 1 iikEHiE Lol XL,
g Cik JEBH 0 1T 1 A BRI KT B Ko R
D BEICLE - T 5~6 Z k35 (Fig. 10). B
DOHHPEICA > THELIET Lisvoid, 2
&b EHL DEEINI VB LDITHERBIHLTETE
HHZAEORM LAV LR LB DEELLRS.
B, N7 Iekotkltiy, BHEEESCES AoR
ByA I (JREERA) weRETE LB IIE ]l T
HrHEMEINS.

BN BV B M D A~ OB ENL, I EZR DT
BYTHADRRERCENZ L LBETEIDEEL R
5. UL N7 A 0EED, £ 580K ED
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Fig. 7. Seasonal variations in mean ovipositor length (upper) and group maturity rate (proportion of
females possessing ripe eggs: lower) in 1974 and 1975. A, 1971 year class; O: 1972 year class; ®,
1973 year class; ®, 1974 year class.
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Body length in mm

Fig. 8. Size distribution and mean number of individuals of fish caught with one bottom trap set at
different points (I, I, - - -) shown in Fig. 1 on 26 February (non-spawning season) and 29 May (spawn-
ing season) in 1975. Numbers of males, females and unknown sex are indicated with M and black
histogram, F and white one, and U and dotted one, respectively.
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Fig. 9. Areal variations in percentage of females possessing ripe eggs in the spawning season in 1975.

The sample size of each year class was approximately ten to a hundred. O, 1972 year class; @, 1973
year class; ®, 1974 year class.
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Fig. 10. Seasonal and areal variations in sex ratio (females/males) in 1975.
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