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Breeding Habits, Growth and Food of the Ninespine Stickleback,
Pungitius pungitius (L.) in an Artificial Waterway of the
Kunebetsu River System, Hokkaido

Akira Goto,* Kohei Orsai* and Keisuke TagaTa*

Abstract

The breeding habits, growth and food of the ninespine stickleback, Pungitius
pungitius (L.), were studied in an artificial waterway of the Kunebetsu River
System of Hokkaido, Japan, in order to find out the characteristics of the life
history of this species.

In 1978, they spawned from middle May to late June. The spawning

nests were observed nearly at the root of the aquatic rooted vegetation such as
Phalaris arundinacea, growing on the shore with moderate water current, 30 to
50 cm in depth. The fecundity of an adult female was about 40 to 80 eggs (average
57 eggs), and the egg diameter of fully riped ovarian eggs ranged from 1.3 to 1.7
mm.
The deposited eggs hatched for 8 to 9 days in the water temperature of 14°
to 19°C. After hatching, the fry still remained in the nest for about one week,
then they moved into the open water. The fry grew rapidly during the summer
season. Their growth, however, became slow during the autumn and winter seasons,
and seemed to almost stop until the next spring. During the spring season,
the young again grew rapidly and matured. After the spawning, all seemed to
die within a month.

The food of this species changed in accordance with their development.
The fry in the post larval stage fed mainly on small Crustacea such as Chydorus
and Cyclops. In the juvenile stage, gradual change in the food habits to feed
Chironomid larvae was observed. The young fed mainly on Chironomid
larvae during the autumn (September and November) and on Asellus during the
winter (December). The next spring, their stomachs were filled with Chironomid
larvae again. The adult utilized Chironomid larvae and small Crustacea as main
foods.

From the results stated above, it was supposed that the population of
Pungitius pungitius in this waterway had a remarkably short life span and
had the reproductive strategy that a female spawned a great number of small-
sized eggs, compared with the populations in the other localities such as North
America and Europe.

* O deERFREERAEY - BRERE
(Laboratory of Embryology and Genetics, Facully of Fisheries, Hokkaido University)
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sampling site of the waterway of DRI 12, C DR, BRI,
the Kunebetsu River System. Wt 7% a & (Phalaris arundinacea L. )
v—v: sampling station. REFEL IKDEDPEREL TS, LY
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Fig. 2. Monthly changes of water temperature in the waterway from May, 1978 to April,

1979.
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TR AUKIBED AT T 1 a OIBAFZ S »ic 3 5 12iT, i 200 184D sk,
HREAL, BHESER MEREE BEEREN SEERCBRREBREOTSE L Bl REE
Rz (FEl), HHEHEX 8~10 OFHAICH b, FHHE LEERFZIT 9.0620.48 Th -1, LT,
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Table 1. Mertstic counts of P. pungitius in the waterway.

Number of

Range Mean=+SD individuals
Dorsal spines 8-10 9.05910.478 200
Dorsal rays 9-11 10. 8444-0. 581 200
Anal rays 8-11 9. 329+0.588 200
Pectoral rays 9-11 10.016-0.193 200
Pelvic rays 0- 2 1.000+0. 104 200
Gill-rakers 10-14 | 11.90540. 749 198
Scutes on the caudal peduncle 5-22 8.593-:2. 327 200

PEORREE: FERBOKPREH T, BREOEIVTE 2 HE THE TS L8R 5 12
DT, FEOEIRFHIZHRT 2 1201, GSIOELEFTH~ (K3), Mo Ti, GSIiks AE
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BEDC Edrd, FKEICEIT S 4785 b2 aDEigiz, 5 A4 @»s 6 AT TORBTH S
5razani,

28 } May4 | May2q Jun.2| Jun.23 | Jul13 | Jul.29 } Augl12 | Aug.25} Sep.8 | Sep2k Oct19 | Nov.17 | Dec.18 | Apr13
24| N=38] N=26] N=34) N=47 | N=36 | N=23 | N=38 | N=17 [ N=27 | N=19| N=28 | N=30 | N=28 | N=54
20 b
- 18 |
g 12 1 I i I - I I I
8 p | i L | [ |
4 E : S T - FL:L_1
0 .‘ézzqt_—::lzgl&:lsllzzlzj_-:zﬁg = d R A )
510 510 510 5101 51015 51015 51015 51015 51015 510 51015 51015 51015 51015
28 | May4 |[May2t Jun.2} Jun.23 } Juli3 | Jul.29 | Augi2 | Aug.25 -Sep.BLSepZI Uct.ld»Nov.ﬂ-Dec]d Apr.i3
24| N=62 | N=22| N=52f N=84 | N=50 | N=22 | N=41 | N=29 [N=16] N=19| N=11| N=27| N=25| N=76
! h
20 - - H
— 16 1 ; L L 5 L L .
D 9k ¥ 1 ! ! ! ! L
o 1.2] é b h - F b
08 o h ] s L b BE_'
04 5'—1’7? % =S = | S % i ,
of - — = E=hg B s B=ma0 b= o =P |

51015 510 510 510 51015 5101 51015 5101 510 510 510 510 510 51015
Number of Indviduals

Fig. 3. Seasonal changes of gonad-somato index of P. pungitius. Upper figures indicate
the GSI of females and lower indicate that of males.
Black bars indicate the females with fully riped eggs.
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EETMEET & BOBIR: EIROZL R, o LRROEA TRV YN, OBHTILTHLLL
BEINTH 517, B4 OBE, BIZABE0~50cm T, 2% 3Lzl OABEDBIIESIERT
ABEL DL OCEFREEL (F2), Bizr7va0EPXRELT, ZORTGEL CHNIEDE
PEOMA BHBHCL T2 bR Tiniz, Bit, BEYM 3~5cm DHED LI ZHEL, £ OHA,
ZOFH LB EFCE ] EFRENE (BR 6~8mm, H& 5~6mm) OHALD %2 § D, FROC &
3, BAPKEETL SO LB SN, BARKETRAESL TBWIZZ Y 3L DXORT (B
5 5~10em EF) iwBEEL 12,

IR - BN RRELVL DHERADKE T ROTEINRN OIS JMESEI I 1 (&3). MELEKND
OREIRBIL, 44~82%1 (FHISTHD Th - 72h, —DOOEIVEFICIIRIR 26 b b &E 1,112 8L
T (£ i3 600 BIHIE) DI AS T, Thid, —2ORNT, REEOHEVERTEIHT
»55, PRIZENBIIT L. 3~1.7mm (E¥ 1.51mm), FBRMNOEMHIITIE 1.4~1.8mm (¥
# 1.56mm) Tdh -1,

HHADEBTHRORETE: AP ANTZBERADONDOR & B0EEEZL tFMNOERD—
B, 5 H10 B BB EEL 12, %3, BAIDKEDRITE 2 O L TRE2EDRH 1/4 ORIFII
FYLY~%4Drdienh, KECREL TWAMEOIM 20 bA, KEDRTICHEE L5
KU THNERE 3L 3, % 3~5em DEOEBHEDH 5 &, BizKkEOE L KRDOFHMD - ED
FENCEAL, WED» S BeET 1, Biz—BEL TERL, ZORBRDKEBEIRL 2o
COBTIR, 5 A 15 HREFOEFSFON I, FEIME, HIZBROAREL T7 » > = ¥ (fanning)
BRI B X5y, 3 IBIGES S MEERBVILS . FEIR» S 8 Bt IMIBMLL, 17 Hikic R
Do A CHIED T, ZULT, B2, ZOA4BBICT L oL S RERL L, B s BRI,

Table 2. Nest site, nést size and egg number in a nest of P. pungitius,
observed in the waterway.

Nest site Size of nest Egg number
No. of sample (depth in cm) (mm) in a nest

1 40 28X 38 636

2 40 24X 33 334

3 40 18X 36 absent

4 30 22X 32 absent

5 30 31X43 385

6 30 16%22 46

7 30 - 174

8 30 26X 34 233

9 30 - 55
10 35 21X 31 26
11 - 31%49 325
12 - 20X 35 37
13 - - 1112

Table 3. Fecundity and egg diameter of fully mature females of P. pungitius taken
Jrom the waterway.

Range Mean+SD Number of samples
Number of eggs in an ovary 44-82 57.27+10.46 23
Diameter of ripe eggs (mm) 1.3-1.7 1.51% 0.08 23
Diameter of deposit eggs (mm) 1.4-1.8 1.56+ 0.10 19
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Fig. 4. Length frequency distribution of catches of P. pungitius in the waterway from
May, 1978 to April, 1979.
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YFMiZ 6 HFAREEL 7245, 5~10mm & 20~25mm KEEDE~—~ RBALN 5 C ECMA,
BEDEEENEL o1, Thid, FEOEING B EMECERAC L 2REBLIZLOTHAS
507 BEANTIE 25~30mm 2 — K%  DUFRAOBENA S NI, 7 A THRIE 15~20mm O
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Bbh3, 0T iz, 20BROLFADEREDE—~ FOWEBH»S b RULELTHBZLALINS,
En5 0, 8 ALADYUFADEEDE~ Fid 20~25mm Zdbh, 8 BT 25~30mm, 9 A
TANZ 30~35mm, 10 AiZ 35~40mm ~& &~ FidBi59 % », chbdid 7 A THIC 15~20mm
EEEDE~ ¥ % b DROKESEEMICHEBL 12 O LM IN 3255 Td 5, 10 Bizid, BEOD
T~ Fid 35~40mm ZEL, Z0%#%, YFAITBFEO 4 AICHEDE - FRBWTELBALN
7&17") 170

1979 8 4 BitBELU 12455 b & 3 DAEAR (127 H{&, & 25.8~53.6mm) €T, BRI
LBESEERIT 120, RFEKE b —ADOLERHL, MEEIND OV ERATH 3 C LHHERS
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Fig. 5. Seasonal growth curve of P. pungitius in the waterway estimated from the
successive change of length frequencies.
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hiz. 22T, FITRL ERERD AN R, ZKBD455 +  a{@FBOLEEHRZR
Bz (E5),

Wiz, FKEDA%5 +  aDRBFiREE, NHL® K-> TREEST 2 &, RilFAMIIE L
L Th 6 Btz g 5 A EH 6.5mm % TORIC Y 5, FAZEE 15.3mm DLk CHEERE
BUCEL 120 & 5 5 AN 6.5mm » 58 15mm ¥ TN TS, ZOHE, FARIE
HD h34 b+ 3 (Gasterosteus aculeatus) TEEL 12 & 5 72 KEHB OB THEN - TR LT 2781138
g2and, BORL OKEDRTHECMEBEL, /IEFBECHERICONEO2 2 Y AREhEE ¥ 2E
AL T3, AFICHEL > TEFSBRGER I B RH T4, 2 EREE 30mm THRA
EREICEL 17, 5T, HRE 15mm »5 30mm 3 CORMBHAMEAZINE, 36, E
IRERiCBIRR & DR DE/MEE (W) 12.37mm Th o122 &b, HEK 30mm »

%fjm !7///////%

Jul13
=772/ ="/ R
=700 "/ R
=77/, I———"""7% R
=70 R " e
Vi Eq7mmmRa o
205 1 Ezzmmks
il
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Fig. 6. Change in composition of the food of P. pungitius from the waterway, in accordance
with the development. Left figures are indicated in percentage of weight and
right in percentage of number.

E=: Chydorus gibbus, [fill: Chydorus sphaericus, m]]mm: Cyclops  strenuus,
V74: Chironomid larvae, [Kasd: Tipulid larvae, E553: Asellus, N: Gummarus,
Il: Gastropoda, [F5e3): terrestrial insects, [EEE]: fish eggs, [ ]: others.
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BED: 125 s a0EM, AR A

] 20 40 60 80 100
Fig. 7. Change in composition of the
food, classified from the life-form, of
P. pungitius in the waterway. All
figures are indicated in percentage
of number. ]
e 4
-: attaching type (Gastropoda,
ete.), creeping type (Asellus,
Gummarus, etc.), E=J: swimming
type (Chydorus, Cyclops, etc.),
22d: burrowing type (Chironomid
larvae, Tipulid larvae, etc.), D:
others (terrestrial insects, fish eggs,
ete.).
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B eh, WABOHEGOESREBOL 12, BRMCE, MHIRR HEEHOMEEMDIE £
HWEINTRY, MTBHEIEVD, HKE, B3 (creeping type), FEFEEL (attaching type) &>
k2 S EEROMESBEDNR TV, 2L T, RAHIKE, BURREoMEm S E &% {FIF
3h, FEERNZARKY, EER, S99ROEERBIBBEIN TV, 2, Hae R
AT, ZoMoMEHORHADOHELEELT, ETEEVNOTHL TR ZVBREIA T,

£ ¥®

ALHBERFROARBINIARO—KB i1 B 4 7% 5 b & 3 (pungitius pungitius) DFEIHEIC
DWTASE, WHPEESTHEN 9.06 T Y, FEECD ZHLBED 495 » & a OFI{E 8. 89
SO bITMiLEL, T -RABIRE, TIEN 8.59 T, BETE (FH12.43)2, By (OF
#12.16)7, ROHLR (F510.0)9 D455 b & 3 L WBEL TH2, BIREBHRENS, HmEY 28
FBIRL MALE R RO BB EAL (geocline) 5 > TRAOEHRMED b 508, FHHEI OV TH,
BRNSERZEDEALING,

FEOEIFEHEL T, BRTBICROMBOVTR, ERBREINTWELT ) »D s
Vo 2 P South Bay™® D 4/95 b & a DS L EE/ENIED S Nah o108, B
BA X 2 RETRCON TR, W OhDOETHS LITHENED ST, BIb, EIic 2T
BBLANFTEDANS FEaTIR20~30MTH 5 EREINTHE ), ZKBDAS5 iaT
12 44~87 B (P57 H) ThYH, WS »E, KEHEROANELLE BRI 5 LELHELS,
FKRED 495 b2 a @, 1ETHRBL, BET3E52305, -7, ERL -ipsEr
Bl E B 2 ODBIROBEEROESFIT L Z2FENEIZEBALN/T, & 5T Nelson® i, b7 29
HDANS b aRDNT, KE 4~61mm OMOKNEIIER 1.4~1.8mm Td 5 LHEL
T3, FKBED485 ki a DENRIIOERIE 1.3~1.7mm Thh, b7 29 vOEEED2
NEOBINDIV, B FKED4I5 b aOBIPRBENC i3, ZOIIDH A XIRIVE
WO EEERBD B UL, T, —RRIEIN, R—ETir, Y4 oKk,
THMT 2 EBmbNTNE, 2D &5 ThiE, 2 O0HBOBINROZICI:, HHADK
BELEEL TOATRENZEAONGY, HFFDA435 b 2aOFEREE 64mm 12, AKEiC
B SEAGER 6lmm CHAT, (rLAKEL, COMERREEINS, -7, FABOD 45
7 b I EERINSOIIEE CER VO BBEREL TV 3 LRERIN S, RicHERAIC kS
fR#TENCEL Tid, McKenzie & Keenleyside!® 3 South Bay DA /S5 + 3 =2°C, HESARIBLL 12
FROSBEMCH IR REON b ¥ EMEL, $77, Morris?D id, 2—1 o D485 b § 2 TH
BARARTAYEL S M2 “Nusery” (FRE) 22K b, BicHFarohs ¥4 ridnn
EREL T3, SEBEBUIZASS b2 a CidBBMAIR Nusery 224 52 & 420U, T4
BPREON L ETHBERILh o7, OIS SHISEARE CORRADREFTSICA LN 348
Bid, FRAOEIED & bBEL, BRI 3BKTH 5, ZOERCONTRIEED L L 3RHET
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