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Age, Growth and Ecological Characteristics of Goby,
Acanthogobius flavimanus, in Hakodate Bay,
Hokkaido, Japan

Noboru Hosaino*, Tetsuichiro KiNnosaITA*
and Yasuji Kanvo*

Abstract

The age, growth and ecological characteristics of goby, Acanthogobius flavimanus, were
investigated based on 1416 specimens collected from Hakodate Bay from May 1991 to August
1992. Age determination was done by means of scale reading. Two rings were formed in a
year. Fish were sorted in four year-classes, i.e., 1988, 1989, 1990 and 1991. The fish of the
1988 year class were excluded in this study due to the low number of specimens, however.
The relationship between age by month and mean standard length in each year-class was
expressed by logistic equation. The growth tendencies of body weight were similarly fitted
by logistic curves. Judging from the monthly change of the gonad index, it was concluded
that the spawning season was from April to June. Male fish matured at the end of age 0*
and female fish at the end of age 1*. The sex ratio (/3 ) calculated from all specimens was
1.59. The life span of the goby in this area was estimated to be 1-3 years.

<~ Acanthogobius flavimanus (3 B A CRALBEUER T &, OIS, THEICHMH
L, HETRY F=2—, #V 74427 THLEEL TR I ERHHA T2, Ak Tk
HLOLARASLVIBERONRE IR TRV ELAbICRETH D2, £OEFEREYFHIA
RBEABThh, BE?, EE - KF?, R 0BG ECRONh5,

-~ EDOEBETECE L TXEIR?, Ichikawa and Hiyama® & 2381 BRI O BIF T DO FETE
PWEL, FRWBELLTOADHEFRRL TS, T, ThITOHMEREND, BEARE
T bR CEEEN TRAREED HBMELNB - L% 2 bhis, APIRTE, EBL0REY
SBECHYAVCTEROFRYEEL, SOBRCH/MT S~ ~EOE, EIERE ARG
e & OFFRAEYFREREEC O W TER AR,

#EE LURX
AFFeciz, 199145 A5 19928 A ToH& A, MEBROBREE (K1) wkuvt, §

* B KFKEFTEREY T EE
(Laboratory of Biology of Fish Population, Faculty of Fisheries, Hokkaido University)
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D, LB L - TRE L~ A (R]), REEGIEEER (UTHR, nm), AE
BREEE (LTHKE, g), ZMBREE (g) MBS h, E@BShi, T, EORBERKIZOWVT
GRINEAHE S, BBOIREE L ToAMBRABERH (GI) #XRRNick » TEHEL,
o= EHEREE (g)x10°
[#& (mm)]?

B EEPIEL BB T T OEESUFTREBMATL D ThE N 10T L,
5% KER{L. 7 V & A KB TUBREY LT, 2D AT A F# 5 AL GRER M C 50 f51I2ih X
LTEELL, =~ ¥0oSIBHTMEcRkoREY BT 588 cho, HETFRCIER
ROBR L FEBLZTELCR I T35, BEMRIE»HEHALBTT2ERAED CHEERT
HhH1cd, BROREOEER XIHEIETR UTHL) &L, PLrbEn BAORNE COER
(1a), 36 X OB (R) % 000l mm BT THEIE LA (K2), oLl L 0El» LML
OB IT%& <« DRIEED Sk, PHERMCEERERX o (P>0.05) 2, BEEORFEMEIC
REANE U CEMOZEEN 2@ 2 BHORA TR L, TOFHER BV, WITUREENAY #E
T57%, KA L - TBIRER (MGR) #EH L1,

//////,Sampling area

////

. Hakodate Bay

—I1—°
Tsugaru Str. [ 2km

Fig. 1. The sampling area of 4. flavimanus in the Hakodate Bay.

Table 1. Number of specimens used in the present study.

Month 1991 1992
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Total
Male 12 38 49 8 66 42 38 23 18 11 15 10 15 29 29 67 547

Female 48 64 58 97 82 67 49 42 34 23 23 44 41 59 58 80 869

Total 60 102 107 182 148 109 87 65 52 34 38 54 56 88 87 147 1416
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Fig. 2. The measurement of scale radius (R) and ring radii (r,).

MGR:—R—‘ZL

Tn~Tn—1

# ES

oL IEMEE HEOKE BCURLTOAORULREDLNI, ThbLDBOTK
B %, BIETBE/cE (£ED# 95%) oW TEH L ABIRERD A FSECEAELL
DHELE (K3), BEREROBMARFEMLBLC2ERDHhN, 1 AL 6 BRI EROREME
FRELTWE, Lt o, MERBIREROBIPELV4 AL 6 & 11 A1 A%
2E, BIEHET LR EINDZ Ebhh, FTRHOKE, £@EEr 1988, 1989, 1990, 1991 4
RGP OEIN: (K9, F4), UL, 1988 ERAEFEFITITEAE LD HE
BIRS 199105, 6 A2 » AR B h A7), RFFEAEHLERAN LI,
BEEAREOBE #R (L, mm) LSER (R, mm) oBRIEHR TR R (K4), &
D 2HREINE 2 B,
L=12.540+26.446 R +2.559 R? (1)

F1H»HHE 68 E TORMCERDOFHM (7., mm) ZLhEhH (1) RO RCRAL, £
W OMREFER (L, mm) ZRDR (F2),

B R R2CRLAHEAELZHVCTCEERK % ¥, von Bertalanffy, logistic, & X O
Gompertz HRA D HTRDERLIN, WThOBRE L EELIVER LICERLD LRT VB
foo =, BRAERICESTEFHEROZATL (R5) ik, K 2REEEDCE L\ E
Ep@Ebbhic, Thboz b, £EREACHRIE DK 7 A CRBERER % IEH#
WERLEBRVEHEL, FAOFHRNGEYBWTERH I LRk eTARHE L, o
B, EREED BRI, KFEFHELHEREBCERE o0 (P>0.05) OT, ML &
L TRDIAETH B, &7 AROHTER Ricklefs® of iy, BRERLHEL, L3
BROPNSLZLAOFHREOERELBRIBERMLTEL LOEEAN, KR L& LT logistic #
BAMRH L HW S h, FHEROERMED AT 2 BRERR» bKROEXFB LRI,
1991 S RAEFEMBE (05%):
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Fig. 3. The monthly change of mean margin- Fig. 4. The relation between standard
al growth rate. length and scale radius.

Table 2. Mean ring radii (mm) and mean back-calculated standard lengths (mm) at the time
of ring formation.

Group of ring mark

1 2 3 4 5 6
, 2.266 3.006 3.392 3.681 3.723 4.012
L, 85.6 115.2 131.7 144.6 146.5 159.8
120.0
Lt: 1+e—0.484(2—1.780) (2)

1990 EREFHRF (1%):

166.8
Lt= 1+ ¢ 0358(-0.113) (3)
1989 FERAEERZRE 2H):
188.5
L= 1+ ¢-0-363(¢+2.435) 4)

ZZT, tOERBRTHEIEMO 191 E5 AR O LA chy, LT tBEo4kE
(mm) #FT,(2), (3) VIV 4) ALSLBLhIHEKRECESE, BLE» D 3EROREMRE
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Fig.5. Mean observed standard length in each month and fitted growth curves. Circles
indicate mean values and vertical lines show standard deviations.
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Fig. 6. The relation between standard length and body weight. ~: Females having ovaries

larger than 0.60 (g) or spent ovaries. @ : Other individuals.
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xR 5 IRL, 0 R TEHGE T HMRODTE T I AR VO, BE
FHREYTELTHICERE LD L X AEAMBBELE L LD,

FEFPC BT HBEOTHEO MR T, 1989, 1990 EREERBHCHILFTRICEL (P
0.05), 1991 EREERZFCIEEERRAD LR (P>0.06), i, fE (W) LEEOBERIC
I, MR END L 5, EWNERN O (ERREEN060g L E) SITCHRIBEK LI LM
WX h LKL, FOMOBEEOHICH LN EERIBDOLND, FMFOVWTOKRE—&KE
BRI’k ATE 2 bR,

W(g) =2.9 X 105 L(mm)>"3® -
®BEIZoVTIT,
W(g)=2.4 X 10-% L(mm)>85¢ ©

ThEzbh5, (6) AL (6) ROARMBICIEERENZD LI (P<005), ZhbDZ &
b, FEIZOWTORE T A OHEITHEBEIICTT -7z, 733, 1989 F 34 FEFIF MR 5T
5 L&A DERBEEDS VL B0, 1990, 1991 ER4ED 2ERHOL YR E L, £F
AR R & ABEOHETIHUTO logistic #iifX TR & hiz,

HE; 1991 FREERZRE (0%):

Male

1990 year-class

20} 1991 year-class

Female

Body weight (g)

20} 1991 year-class

May Nov Mév Nov May Month
0 1 2 Age

Fig. 7. Mean observed body weight in each month and fitted growth curves. Circles indicate
mean values and vertical lines show standard deviations.
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20.5
W=7 g=osoo=13907 M

1990 FRAFFERE (1K)

48.0
W= 14 g-0-428(i-2.519) (8)

M 1991 FERAFRE (05 :

20.5
W= omessen 9)

1990 FEREFFH (15%):

=] (10)
GE LR, BEICOWTL, FREPROERFCOVTER S HEAEICE S R ElR
¥ (7)) WRL, GEOBMIMMEREIL 1 R T CMER TRFTH B, ThlBRIOBE
EE L v RT3 2 EXRD BRI,

B ER EARENROERREISTHBERERBEOHNEINER 8 1R, D GLE
BHEIZH UL DS, T LM HERE & DI BERBETI0 A~11 A28 mLiED, 4 A,
bR Y — 7 BT A LBBBLRE, i, FEHE T, B3 ERFL b ERERT
HER -+ % 2%, METE 1989, 1990 ERAFEHE D Ol EOWINMERM L L 1991 FERAEFELFF O GI
fEITZEL S /INIETHEB LT, R8T GIEDHEM & 2B e 23RS b i 1991 4 12
Hhb 19924 6 A ¥ ToZBick\T, oBEERCHT2RMEGROLER, KLU rnZ
PR OFESY BEHEBS L cER L (B3), ik, -2 ToRIMAEE ZHRTINN 2 RER
TSI R BOBEL T, FRHFECHERY BT 5 &, 1989 & L 08 1990 EREFEHHF

- @1989 year-class
01990 year-class
01991 year—class

©1989 year-class
01990 year-class
01991 year-class

Female

Male

Gonad index
Gonad index
(73
(=]

0 L . 0 . .
May 1991 Nov May1992 May 1991 Nov May 1992
Month Month
Fig. 8. Monthly change of gonad index in each year-class.
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Table 3. Monthly change of ratio of mature females occurred in each sample and mean
fecundity (Fec) in each year-class.

Year-class
Month 1989 1990 1991
Ratio Fec Ratio Fec Ratio Fec
Dec ’91 1.00 33,670 0.97 32,260 — —
Jan '92 1.00 21,040 1.00 28,180 — —
Feb — — 0.90 29,370 0.33 24,100
Mar 1.00 30,010 1.00 27,210 — —
Apr 1.00 25,080 0.95 26,160 — —
May 0.83 26,700 0.77 26,100 0.13 25,290
Jun 1.00 28,650 0.82 24,320 — —
Average 0.95 26,231 0.91 27,985 0.03 24,695

L1991 ERAFREFRPE L2/, ZOEFoMEFIHRZB L Th T2 BETh -
Too BB OWCRBEE LTI, B OHBE > THRERL R L7, HLEOER.
5, REERIC KD <~ OEI MO GLECEALHEL V-4 A0b 6 A, MORPEIHBE
BIOEOEYTHY, HITIBOKE Y DRICOEOK D ICENLIT) LHEEIL D,

RABEE RNIBEBAOEREAROBRARTIERT, ENF»rb8 AHEE TR 1IEADS
HLEERED, 8 AL b URARELAMAL, D, UBARI 1 EED 2HREFLCHE
TH5L5THb, T/, BEEROMEL ($/0) ORABNMEEEEH T LRI TRT, BX

100 100
o 7] %o

] — — 0
100

an
50 50 Feb
0 oiiil:]____ggﬁ
100 100
ul
50 Ei] 50 Mar
0 N oliiiJ;;]____h‘__

®
~ 100 100
A
= 50 Ei] "8 50 [:] Apr
0o o O L
£ 100 100
I
3 50 Sep 50 May
T o [
?® 400 100
1S
L s0 Oct 50 Jun
oL;IJ::L______, o___AE;1£:3~==1
100 100,
50 Nov 50 Jut
oj;ii;;l_______ o____E;JJ::l___

100 100
Dec A
50 50 Ei] 1o
0 0
Age

Fig. 9. Age composition from May 1991 to August 1992. ®: Male = : Female
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Table 4. Monthly change of sex ratio, $/75.

Year-class

Month 1988 1989 1990 1991
Male Female Ratio Male Female Ratio Male Female Ratio Male Female Ratio

May 91 0 5 0 5 37 7.40* 7 6 0.85 0 0 —
Jun 0 2 e} 1 17 17.00* 37 45 1.22 0 0 —
Jul 0 0 — 2 5 2.50 47 53 1.13 0 0 —
Aug 0 0 — 5 9 1.80 1 87 1.13 3 1 0.33
Sep 0 0 — 0 1 o 46 75 1.63* 20 16 0.80
Oct 0 0 — 1 0 0.00 9 13 1.44 32 54 1.69*
Nov 0 0 — 0 1 (o] 13 21 1.62* 25 27 1.08
Dec 0 0 — 1 2 2.00 16 38 2.38* 6 2 0.33*

Jan '92 0 0 — 1 5 5.00 10 21 2.10* 7 8 1.14
Feb 0 0 — 0 0 — 3 20 6.67* 8 3 0.38*
Mar 0 0 — 0 1 e} 6 20 3.33* 9 2 0.22*
Apr 0 0 — 0 2 e} 5 39 7.80* 5 3 0.60
May 0 0 — 1 6 6.00 6 37 6.17* 8 8 1.00
Jun 0 0 — 1 3 3.00 3 17 5.67* 25 39 1.56*
Jul 0 0 — 0 1 e} 2 8 4.00* 27 49 1.81*
Aug 0 0 — 0 0 4 6 1.50 63 74 1.18

0 7 e 18 90 5.00* 291 506 1.74* 238 286 1.20*
Total

547 869 1.59*

* : Significant difference (P <0.05)

SEOMHIZ 159 TH D, HEREBEI S (P<0.05), 1989~1991 54 0 3 FEHFEH CHEcT
Bk, BREMBELLMENEBTICE VA, FOEKT 1991 F CYURER) TR 1989 F (2
B) TkEW, ¥, AROHRBIOWTARSE, 1989 ERAFRBFECIERBERI VI E
BUWiEHB 0D, T LY AXER EAEEERLTI Y, HESTHERE LA, 1990 4F
HAERBRTILIREEECHI > THOBBIVREh, BAH»SENHC T TOE ALl
DERELRIIZEL KV EAVRE R, 191 ERAERBCREN 2 COBI—K TR
<, 128, 28, 3 A CIMELENBRETH T,

% =

#IR?, Ichikawa and Hiyama® X HEFED =~ OBc o C, BERNLBCHR S, BO
PSR TER], BB Eh, BORKVCESY TEH] LHFL, WHOMBRENLZhER,
3~4 AnBHI9~10 AL, 9~10 b 3~4 AL LT3, AFRICEVTH, BRI INS
WA LIICHER Ih 3B o~ <, BREEABICER IS Z L2REh, FORMER
HHORME—F L, LiL, BH0E VRPBRICK L TARECREL2HRBBITEh, &
DERIZHSDWTISERMNTNERBEEL TR IN,

AR E T3~ ~YORER, FE, FELLBE 2 EREERY PO HBRE S D
CHRETDC ENER N, MR, ERBrEVwTEIERCESWIREER Y 2D
DEFZBECOWTRULBE? 8550, REROREEANI L EZLI B A1EDLA
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T, ABOEATHEB T2 L5 ThH 5, £, BEI OV, 1R¥LREOEINER LHERER ©
Rich, B LREOHAT ISRV 2T D bR, TOoRROER, AEHO
HORBERNZEH 2R TH Y, SR—GEEROENT ClRIBEAOKREN L OMOMBEED K
BLOHENNCNEVZ EBRREATVEDT, HORBWCERL TOEBENEL VETIER
T35DEE 205,

AR BT HENFT 4 B0 6 ATHCHFCOMBE L#E I Lk, ikt BB
T1A»B2HE, BAMTC2HAMNS3 A, ERT3IANLEH, Brifc3AnbeaAEd&hTy
529, BHCERYTS BB T, —BCEOKEBELR - OESNOTH SRS, ENLEET
ZEubhTEID, FMBEOIBTHERERO v ~LIAABCTREDIESEWNLTISDL
BEIhD, BREERICOWT, SIREIZSOWTRND &, HTREDIRE A EDBEEI 2K
Wi DR EIARIT S & LRI N, BIR? BEFEO <~ Y ORBHBERC OV T
D#I 0%, OEEIRLER 1R THRE, EMET> L L TR, AMROFER LIRS REY
RLTCV B, ZDX 5 Rlic X 2BEROR IOV, BEERE, ASsMomfAiEs
ZOERPEZLRDH, BRTEITHTH S, 8L 6L, LHBRCME L A EE 0 LHHE
OXBETHTIREB L, FOERO—WMErRHT I ENTELTHHY, —H, BELD
W, —Bim R AREORBRII/ DS ENE b BELERIA LR X 5 TH DY, K
RIZFThH, FEBRIEREORBIC KT 2ENERGEO Thict LBSTHETHS
EDIRENT, ¥, BMEORAE*ARTHM T 0B ToRER2TH2 43 T2 T, £
DOEBFERBITHL Fc % ORBRLARE LI, L L, BEORBERCOVLTI GLE M
BRI 0FRA L 1 BAOMTEN VI L OMICERFAOKELLSEFTORFATE S, 1991
FEREFERTE (OFRA) 13, B, S0 15, Br—FoEREXRD LAy, 1990
FEREERHE QIRA) KOV TR EL IR ERLH Y, ZHEENHCEE )
Do CHIIHICE LEOBERBEAENDHEVIEERLTWAEELLRS, DI b, K
BIRO = ~ CEFFIMEO R IITH 2 M TENT A0 L, #EL@ERH 1Tl L Tk
BT, FORRTTHEELES D THH EHETE, BEOHEBFHEE L L4
P SHBXEMBETHHLELD, o8, BRBO~ ¥ ¥ HNERHTH D, ToOhFR
BLL12EMoTWb, ¥, BHTHERLALREBERCERMICKERERY b - LBEIEHK
FHETHERKOWT, B0 5> CHEHEABRCIEREO~ L& RENRL, W2HE
TREEHERHCRET LI ENREI AL b, BE, ENOBEBRHOBIC L 5HH
DEIVFEDOEREEDIICD, FEOKE V2~ BRADOHBHAENIBIE Lot b D ER
mahs,

Bt 33

ROCEAMRLED DD, #ih, 2 OFELEABTER - LB RFAE S A
RiEEE, AAF¥HEEABEEEL, HELSTETBUBOERE BT LE#HOEY
EKT5h, ¥, BROBEL ET@B W RAEKEETEREEYEEBEDO HAIE L
BB L LSS,

X R

1) BEBE (1984). <-4, p.266. 32 () BEAREREARE M. 48p. BT
HiiRs, B .
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