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Studies on the Freshwater Fish in Hokkaido, Japan - I.
Breeding Habits, Growth and Distribution of a Goby,
Chaenogobius castanea (O’SHAUGHNESSY).

Mitsuo Sakar* and Akira Goro**

Abstract

From 1980 to 1981, the breeding habits, growth and distribution of a goby,
Chaenogobius castanea (0.), were studied in the Hekiriji River of southern
Hokkaido, Japar. In addition, the geographic distribution of this species in
Hokkaido was also studied durirg 7 years from 1975 to 1981.

In the Hekiriji River, the spawning period of C. castanea was estimated to last
from the middle of May to late June, judging from the field collections of the
deposited eggs and the monthly changes of G.S.I. (gonad-somato index). Many
breeding-rooms of this species were observed on the muddy bottom in the
shallow margins of the estuary.

Some aspects of the reproductive behavior were observed under the field
and laboratory conditions. Before spawning, a ripe male prepared a room for
breeding by utilizing the vacant living-hole of a kind of lugworm, Nereis sp., or made
it by burrowing himself in the muddy bottom. After the construction of the
breeding-room, a gravid female lay on the muddy bottom near the breeding-
room and displayed the courtship behavior against the male. Spawning was
not observable because it occurred in the breeding-room under the bottom. After
spawning, the male remained in the breeding-room and protected the deposited
eggs until hatching.

The number of eggs per female was highly correlated with the body length
of the females. They ranged from 206 to 587 in the 1st year females (33.3-48.5
mm S.1.) and 482 to 1041 in the 2nd year females (49.0-68.6 mm S.L.). The
diameter of the fully ripe eggs varied from 1.23 to 1.55 mm.

Eggs hatched over 14 days after fertilization under the laboratory conditions
with the water temperature ranging from 18.0 to 21.0°C. The total length of
hatchlings was 6.0 mm on the average. After life in the sea for about 2 months,
the juveniles ascended up the river in schools from late july to early August,
and carried on the benthic life on the pools and shallow riffies of the lower reaches.
The distribution of the adults in the river was restricted to the tidal zone of the
lower reaches. ‘

The sexual dimorphism in. the body size was found in adults: the body
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length of females was distinctly larger than that of males. Such difference was
already recognized in the juveniles soon after ascending up the river. The
juveniles of both sexes grew rapidly until late September and seemed almost to
stop afterwards until the following spring. The life span of this species was
estimated to be about 2 years in both males and females.

In this study, it was made clear that C. castanea was also distributed throughout
almost all of Hokkaido. In the pattern of distribution of this species, however,
some regional inclinations were recognized: C. castanea inhabited many rivers
facing the Straits of Tsugaru and Nemuro, but the collections of this species
were rare and discontinuous on the area along the Pacific and Okhotsk Sea slops.

On the basis of the results stated above, some considerations were made on the
pattern of geographic distribution in Hokkaido, the breeding habits and the life
history traits of C. castanea.
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Fig. 1. Map showing the location of sampling
sites of the Hekiriji River. a: sampling
station

e
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Fig. 2. Monthly changes of water temperature in the Hekiriji River from May,
1980 to March, 1981.
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Fig. 3. Monthly changes of gonad-somatio index in females of C. castanea in the Hekiriji
River from April, 1980 to February, 1981. m: 2+ fish, o: 1+ fish. : Juvenile
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sp. DNXLEEILKEL - T, B 10~15cm O¥ Y > TOEIMLBEEBEIN, BFiCE
> T, THRRCILAODBZRICKELLBEH TS DIFEEL, TH5UNREELS, ¥V IO
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A, n L I

DREBICEE hiAte fTBI% < HBL I, 28, 6 eding of C. castanea in the muddy
B 16 BREIILIZE Y o T DIl 4iR18.0 bottom and the male parent guarding
- o ” . over the eggs.

21.0°C DT CRESRE 14 B AL 12, B p: pellets of mud brought from the
{LEROHFRDOERIR. ¥ T6.0mm (7R breeding-room, m: male goby,
) Th o1, d: deposited eggs, b: breeding-room.
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Fig. 5. Regression of the number of the mature ova compared with the body length
for C. castanea collected from the Hekiriji River. e: 1+ fish, o: 2+ fish
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Fig. 7. Length frequency distribution of catches of male C. castanes in the Hekiriji River
from April, 1980 to February, 1981. Dashed and dotted lines indicate normal
distribution curves.
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Fig. 8. Length frequency distribution of catches of female C. castanea in the Hekiriji River
from April, 1980 to February, 1981. Dashed and dotted lines indicate normal
distribution curves.

— 16



Wt - R © ©U v SORNENE, &R 47

OFEESINEEO I DIEIILICE T b o DIt BEINIh L IR L B L ELON S, 6
AT, BOESEOEEPEEINI (92 @F) 5, 2N iKEY TR AEHERLIL, TH
4], BAEBEEEGEIU Iz, Chud, Bk 2T Dl E AL OMEEE 1T 0L OEEMNET TSI
HDTH5H LM ING, 8 A LMy WAEERL TOHANE EL. 45 25.00mm K€~ F2#
D1l 0F OEREMROENTED b, CO% 1T OREREEEI S 5B, SEER 0
MERCIT ST,

—F, DN TAZE, 5 AT HE S EEL TRz 2 BB o his (K8), &, 1t
B2t DESFRTHYT 5 LHEIN, KEODE— FIIFIHED 40,00mm, HBEH 59.00mm Zd -
12, 6 Ay, X, B AH SN IEESRERAROBSIRED S NT, HBHSROEEITRE
ah (91 ), 1t & 2 OELSENCHY T 2 2 DDBEIMNHEEI NI, Chut. M, EEEIMK S
ETCREILOMHE 220, ZOBREBEZTISNLERZRBULIZLDTHS 9, 7 ALKET
12, BEEZRIMOBERBICE, HOBEFEETERITH LN M 512,

23, Cassie DHERICE 5 T AHEINTEESHOBEERSERITETHELEBRL TO 205
PRI A0, 5 A TAREEL HERC W T X 2 ESEER T2 ZOEEMB»
RUIZ (M 9), REL 2BEEROEST, BHEbS, HiE: b 1" 3 2t Th i L#EINI,
BIESHOEEE— Fid, O 1Y 33 36.0mm, 2t $50,0mm bbb, RMROGEEESML HR
DI FEREHO 1t OE—F (35, 75mm), 2' DE~F (49,00 mm) DEELIZEAEEBTDLNLH
S1o FTo, BETRBWTH, WHETRDIIE— FERIE, EBREDONITb 1T (B X 5845
1*: 40,00mm, 2*: 59,00mm; fREMARIC X 245 171 40,00mm, 2*: 59.00mm), - T, Cassie
DFEC & > THRI NI EEMRIE, #ESHOBRMERZIITERIEE L T 2L Hish
126

ke, SREOEEMROFIEDE—F2F ey L, €Y rITOFESHOERMER 2 KD
(R10), H4E bHEIHEL D bERNS I, HEMOEREERTTITT ATHOH LHAIKISVTH

70~ _{\ Male [~ Female
; Late May Late Ma
60 i N =258 - N=231y
Kl
g L =
3 %0 =
2
2 40 B =
L )
© 30 i —
3
£ 20 —
3
2
10~ =
L 1 r ‘ L I ;
20 30 40 50 60 20 30 40 50 60 70

Standard Length (mm)

Fig. 9. Length frequency distribution of each age-group of C. castanea obtained from the
Hekiriji River in late May, 1980. Age was determined by the scales. Dashed
and dotted lines indicate normal distribution curves. 0O: 1+ fish, [§: 2+ fish.
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Fig. 10. Seasonal growth curve of C. castanea in the Hekiriji River
estimated from the successive change of length frequencies.
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Fig. 11. Seasonal changes of the longitudinal distri- B 3L ¥ I ORMHRE,

bution of C. castanea in the Hekiriji River.
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Fig. 12. Geographic distribution of Chaenogobius castanea and Rhodonichthys laevis in

Hokkaido. @, records of C. castanea added in this paper; @, records of C. castanea
by Ishigaki et al. (1975) and Goto et al. (1978); O, records of E. laevis added in this
paper; O, records of R. laevis by Yamashiro (1975) and Komiyama (personal
communication):
1. River Assabu; 2. R. Toshibetsu; 3. an old waterway of R. Horikappu; 4.
Lake Moerenuma; 5. R. Hamamasu; 6. R. Rumoi; 7. R. Teshio; 8. R. Shi-
koromanai; 9. R. Hashikure; 10. R. Tobetsu; 11. R. Moheji; 12. R. Ryiikei;
13. R. Hekiriji; 14. R. Ono; 15. R. Kunebetsu; 16. R. Matsukura; 17. R.
Shiodomari; 18. R. Shirikishinai; 19. R. Otoshibe; 20. R. Yarappu; 21. R.
Shiraoi; 22. R. Tarumae; 23. R. Nishikitappu; 24. R. Abira; 25. R. Atsuma;
26. R. Mukawa; 27. R. Saru; 28. R. Oikamanai; 29. Lake Yadonuma 30. R.
Nagafushi; 31l. R. Shirasunakawa; 32. R. Kushiro; 33. R. Oboro; 34. R.
Bekanbeushi; 35. R. Biwase; 36. R. Bettoga; 37. R. Pon-yaushubetsu; 38. R.
Tokotan; 39. R. Shunbetsu; 40. R. Makunbetsu; 41. Lake Tofutsu; 42. Lake
Mokoto; 43. R. Saruru; 44. R. Okoppe; 45. Lake Kuccharo; 46. R. Sarufutsu;
47. R. Onishibetsu; 48. R. Tokimae.
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L REBUT, . Hr OREHSLHFREL I,
¥y ooid, BARMERTR SN (EREWANBENL RS, s, FE, RENMEEND,
WM TIE, 10 WL (GRESN, MR, S, SR, FEHIL KB, KRB MBI B
N, BRI cEEINnz, 317, KEEEITIR AT (2~ 35 v 2N, SBEEN, 2, BRI
TRESN, MCERND ROFREEREN TORETEN D 5, REWEM T2 581 BIHEN,
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Brrvov L)l B BRI KEBMKR< 2o~ TREINI, —F, Fh-
DARITIR, B BB o F v O3B TREINIIY, FIITRESREINE» ST,

e, AREERSY 2 Xhy iR, BAEBEO 6 M CRIBNKREN, EENBFEN, R
N, RKEN, BEERID, ATEEO 0FN (BN, EE 2w, BEENL BNL BEHIL
AFEEN, BRENL B, EBEND & 1EE BREE), RBWEEOIFEN (Krros .y
) RO -~y 28RO 5/ BEN, RN, BB, REIN, REI) & 1B (2 yF
v i) TRESNI, fuc, TR ONEIL, RER ROR)ID TOREBRESD 5,

% 3

NERAFHDO—MEY Y > I Chaenogobius castanea 12, BRI E > TERBES o XAy " ¥
Rhodonichthys laevis  OTREENHEIC IN B 3T, BHRERIN, vV T LU THRDDRT:
2o ZDI2%, HBASAPAERIC OV TRLTUSRFCHALLIZINTN B LBEALY, F
oo, PEOBEEERZEL T, AEOAXRCE 504 % M - WEEFAMETRL T35,
UL, SEIOREIL L - TIEEEOFNICHBI A AH T3 EBHL IR T 5T,

FEHBEIINT, €Y TRIBIZERRAA TS, R L - TR IMBAELN S,
2% b, BEEHICEL ZFNOEKBR RS ERET 20K L, KREFEM T L, i
Bl & DR & A COWMITIIBEINTL T, COUISHEDIPIL b OESEHE
LTid, 1) JtiBEicisl 2RINEEES EREKIRCTR LN S &0 SEEFOERIE. 2)
HREY 2 Xhor A€ s OELEFED CAEHER KR0T3) v Y TORKE HMHEHRE VS
ERHBERD 305 5h 3, 1 OERCHEL Tk, SHICZUOKEERcBTY, BIJR
B eyih 2@ L), ZRINRCBRIIFET 25 2 BRI, BSR4 E W 572 Be BOM)IIHES
b ORI O &  FEL, EVEKIREETAIIICRY Y o IH8EEL, —F, ARG
WS T TED, Aa-Bb BITHED 5002 Aa BID 3 HCES &V 3 5% & 2 B -
HoMMicit, FEOBEESBED LNV LV IEENLREING, REWEECHEL 1B % 5%
NAFNC L FBEBEL DHTHEVICED, COCL»EBTELEO5THs, FE20D0 . XHhyr
NE E DMBRIC DV T, BRNESHRI BV THEBEET 2HS, chIToL s, RKE,
ERM, BEN, B oo <V, BREZyF ¢ uiO 47, 1HECRIN, E:AEOHR
JIPHATROTNL—EOANERET 2LV IEE, ROCY rITOLHMHBENZLVEE - +
B 4k — v 2 A OIGRHIE T, © 2 XA A "ELBRBWNEL MG TSI E O SHELL, W
BEOMIKBERI 2D S 2BMSHERVED 2L LRV EHIISh S, S5, HBIOBIWER
COVTR, BEDE LAY IRECTRELIPIRDOVTIEEAEE S TN Eb D, %
ULSERTACERERETHS, LbL, FIOZ, VoI 2o~x)7RARHEIRSL, 317, B
i Pinchukid, & o XA "¥FEORMPLIZET, FEXI NI L RIGHECSHL TS LT
EPHOLRLTVAL bl T2E, EV TR HFEEETH S L EEEN VL5 TH
B0 iz, ¥V IRFEHIEEMEOEZEZ 8D b5, 7 ONMIROIRRIC i YFHE DR 138 <
BELUITHA) LRI, BRICIESLMSEY, HENATHEN TR E S REEkcE
U122 O} 3 BEOSHIE, HE1O0BER TR~ LR FETI DL THEIINE
b, CHUNBRMZOMEOBROMEE B> T 3Dh b LILY, &k, BARMSMCEY 2
EY TRV TR, RRBT 9N Y >, EFEVOMI, SERERET2 6 HEanT
VBT X2V, $72, Pinchuk™id, JHEH - EBEICE YL T & U . XH ¥ EODER
Bz b0, C. taranetzi DBIRENEBHTHCERZH/EL T3, THLITEhE, YL TOH
A RIER/S Y 2 X B 5 ~ER C.taranetzi & ORAPRIC OV TR, SH—TBIERLHFE
VETH5 5,
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W RE YV IOENEE, £&% 2%

TN OFIRICI - 2L TR, €Y v T O ERSBEHE LR & 12iIz—HL, 208K

BIIEL 12 X 50T, AR (BAMANE) THHLEhb, TONMOLERI, HAME
o THEEIh TS LN 3, 8 ALK BHlE EREEA TYUFADEENRD b hds
FRIFHEADH P RAK KA TEES~ORENSEN L LR I ABRTHS 5, 31, FEHBITI,
WO FRITAS X E Y o T OMBESHETT T 3 A0 3 Oh S MOKRBERSE»EIL, %
NEE A ABOBESRELBALIZ, COTEDE, EEREL Y L IOMINIA 2T
L2OERE 5 - T A HRESTRINS,

Ch3T, €Y dOEIFEERFEERCEL TR, EENCX 5 ANE R HNICs) 2 RER
ENH BT XV, B, YL ITOEFERIZOV TR, FIBEILRORK TORE, £
1z, BA - EEWBEZRBEOMBKB TORECE SO THEL Thi, UL, ZhiTryrd
DBABT—ERES VI FRERINTE ST, HEVHEL LARIVThIEY v TIGE
B XN NETHBIEELILNS,

20T, AREBR BEVOBEPEETILLRE ST, FUMIEY Y » JOEIFBERS
BRI DN TEET 3, 329, BIFEMHI OV TASE, ERTIHIAEOEINI 1 ATa»
54 AKRITTH D, WHIEL OEKRODRESEIMETH 2, ZLT, ZLREBL 7Y +3
Upogebia major DE HAAN DMERIL%ZEIE: U THALERT 5, hicdl, FElory
LTI, BESRIS S Abb 5 6 ATAE TEECHRE h ML AL, EIIsEN 5 RE
i3, REEEDEI X AFIDKED LR ORI ThsETohE, 23, EETIRE Y T OEH
BRGRHCY 2 1 A TAOMMIKER, % TOMONEREERIC OV TOREHREY b, 10°C Bifke
e a1, —%, FEMICIRZNAEFKRIR LR T 5085 APRETH L stk 5, ER
BHENI O ERDVTIE, 6 AL AENSEERT S & EHRL TS REENER SN 505,
HLNC LIS H TV,

LCBT, AEFEELIIYY L T OEETENE, MAIIEHEET ) LY — OB #ADHEE
BT RBTRILEDERIRBNT, U aXHh oy ¥ OEFEITENNON L 5 THEEIT 5, B, %
FEATENCEED S ATE & U COBIREIDNT, IFT YV, JHAKID, =5 g2, 44420
KON TORERRE»S, VL I2EH 3T ) BAETR, HMOoZ{OWEAHERLY, A
K OAIBHGEHEDILS &0 e b DT & 2HHEL TW5, i, €Y TORADEY 4 X3,
R8T BARKNTHADHHA YL, RBROBH#HER, FIr¥on¥0, JHRAFD, =In
F, UL, XA AL EDY T BAERD 7 OIRET LB STV 3, B, B9,
CO LS Rigic s b NATEIR, b OBEOEEMICH 3 ROHSTE BENSH 5, &
VAR T o T 5, BLEOEN S, ¥V TOSETER X VI cfET s L, Y&TY
BEEDIAYEBAEOHATEHOEILEH L »iTd 3 b T REEABEO—-2TH5 L BEbh
%,

wic, FOMNEY Y TOEEREELHAL M T DK, I FORFERZREIT
roT, EEEOLDERET 2, —HEIMuL, FEMIIEY Y o T HMEE 40~58mm OEETH
330~700 W TH b, BREORGEEOEEO I (204~573 k1) ICHRTHLBIREV, ZL
T, FUHITRENEHEN1ERATHH, EMV2ETHILEEINIOHL, ERTI1LE
AL 2 ERMEFERPERL, FHi 3ELEY, FHERT VTR, FElloYY v i,
BUrK 1 A (7 BTH~8 B ER) CEHCHE: b EE 20mm 28A 3 DILHL, BRTER
BECETIOR27AULEZEL TV, - T, BRECEKBRTEH2EbL1rbb3, FH)
WD b0k, BEOLOL L MHIOEREENENEEALNS,

PLEOED S, FEMNEDY Y v i3, BREED L ORE~NTEMOEER BOYHEN &
NAEREEEE WO EEREERET A NS, 2L T TH UM, BRASHIRTYY &
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THEGRER HHT 5 ECESHTH Y, FOLDICERBIRINTANDOTHS5EEAONS,

= #

1975 €3> 5 1981 SEDR, JLIEEREHMO M %2 FiME, €Y > T Chaenogobius castanea DFE
B, ARROAHCONTHEL, DUTFOCEMBHALMITII o1,

1. FOH)IToOCY oI OEE, EEINOHBERMOMEER MO GSI OFHiEld»5, 5 A
Fgh 5 6 ATHEHEEINT, EIER, MOMOITHIE L OO DWW 5 0h ZERTERICH 5 12,
HRAUL, T A OERILEFIAL TIRT 5%, BATRERRZE2»U CTERLEE T2, HR
Wiz, BEIRLOEDbOYIT Y MY —~BBERL, B TREBTEZRL 12,
2, U MOEERE Oficid, BOHEESREY SN (1=0,9238), EFHCHBE, 1T (KR
33,3~48, 5mm) I3, 206~587 kI, 2t (fKE 49.0~68,6mm) i3, 482~1041 KiDFEICH 12, 5B
BIPDIVRIZ, FEEOEEET 1.23~1, 55mm OFHHICD 5 12,
3, BMi3, =|PIKEE (kiE 18,0~21,0°C) TEFHE 14 A TMLL, BEBZOFADERIE, i
T6.0mm ThH o1, WL WG TEEL TR Y L IOFAIR, 7 B TA»5 8 ALfi
DU TEZZLTHEL, FMDBOHEQOW 3 202 L b O TEHOBRKBIR CEBES 2B 1,
¥ 2 I OF I 2RISR, SFH2BL TIZBIRTIGHEL T, 31z, &
BHROEDHS & ic L 2 E4EEN D, FHMINITOE Y L TOHEMIM2ETH L LTSN
26
4, FHER, LEEOZFLSROFIICHBI MR TILEVHALMT R, L, HigikKX
o THA T L b MRS bh, HEENEN: MBWFELTE L LWINTE S S 5 DiTHL, K¥E
PEITII SEARENRE T, I BT & HEEHIEDIE & A EO)ITIE, BELERINZD 51,
5. VDEOHKRR b E30T, ¥Y » I ORGSR OB 2 AT 5 BRI OV TEBEL,
317, SLYBER B AEEOAEBEEICONT, JLMEDENE OHBERITS T it X -» THEL
120

3 [
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