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Age and Growth of Spottybelly Greenling, Hexagrammos
agrammus (TeMMINCK et ScHLEGEL), in the Shore Reef
at Moheji, Southern Hokkaido

Daiji Krracawa* and Kenichiro KyOsHIn**

Abstract

Age and growth of spottybelly greenling collected in the shore reef at Moheji, southern
Hokkaido, by a small towing net during the period from June 1975 to May 1976 are described.

Scales were ctenoid and prominent annual rings were formed actively from February to
April. Anti-Lee phenomenon was found in both ring radii and back-calculated body
lengths at the time of formation of ring.

The growth of this species was rapid during the period from spring to autumn when the
water temperature was high, but slow or non-existent in winter during low temperature ;
therefore, the seasonal growth over a year showed a logistic curve. Female fishes attained a
body length of about 195 mm four years after spawning.

Seasonal changes in the length-weight relationship and the condition factor were
examined. The condition factor was high in the rapid growing season and considerably
lower in the slow growing season.
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Fig. 2. Seasonal changes in the surface
water temperature at sampling sta-
tions. Open circles and vertical lines
represent the average and the range of
all stations respectively.
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Fig.1. Map showing sampling stations.
Portions enclosed by oblique lines
represent the shore reef at Moheji.
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BLE< 24°~28C ET54, 10 HUBETLT2 BRidRED 4 ~7TC 2R, TOER
BwrkE (Fig 2),
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w, E, BNERCAEBEENIES L, EHEROWEE - IEMSFRZ L hEIHFISh
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Db DB BTG L BATCHRER T3, BEETE & IIRMcAbh B, Thbb,
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Fig. 3. Scales of spottybelly greenling.
A, scale from a female, 73 mm in body length, collected in July 1975, 0.98 mm in scale
length, showing 0 rings; B, scale from a female, 142 mm in body length, collected in
August 1975, 2.01 mm in scale length, showing 1 ring; C, scale from a female, 165 mm
in body length, collected in June 1975, 2.56 mm in scale length, showing 2 rings ; D, scale
from a female, 192 mm in body length, collected in August 1975, 2.80 mm in scale length,
showing 3 rings.

TR EAOEERAB OB L BTICe b, —7F, AT cE A ERms A s,
ME AR L TRETERT 5, BEREVCESCERO BT 2 HRTAIRICH - TThhi, |
tEIc 2> % 2 MOEBNEIE S, EAF4AIEEOFHY b - T OEEDMHELE L1z,

AR CHEI N7 2 A DBEIL 224 HETHD, 05 b 160 Ed, HEA 4T EE, #
R (WhHER) 23 1T EETH S, GERAT29~219mm TH %, ok, BESh#rd~
THEABTH -7 10 BER OCSHEATHEL LEEE, FEE»LRA S,
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HENOREYRF T2 nIT, HEY EL2» AECERY I Lo THREAKRZRD
(Fig. 4), H/ AR 29 mm o EF3 1976 F 3 Big, Fio, A EE 219 mm O@EKLRTF 4
BizrnrhBEE I, YREAT 1975 F0 12 B2 HE Lk, #FE 40 mm g o @E»E
FobPBETCHEIhL, 197546, T AOMERICIMEEE — F Hmm OFEEFEALZLR, Ch
FHEEOEFHHELHLBED L, 5 Jicid1lbmmic:s — F2 3 OBIBET 2 2 LiifEbh
%, BEOHATE L ORMICIREFETLE, F£4T 1L FOMENE 2 bh, BiEE 1975 FR4
R, BE VI FEREFRFLHEINS, Zh b OER TRESFL R THRMARD
BEE IS b, BREA R TEBE ORI ZEIZEDE#

2. BTSN UERNHE

HBEHAROESFHHBE L OHE I 2 20REFHBHICOVT, BIBROKEL RS
(Fig. 4), 19754 12 AH 5 1976 4E 5 F ¥ Cio B L 42 1975 4 h o465 29~51 mm o S &
B NCEGEETH D, 1970F6, T BCERE Bmm i€ — F& - 1974 FEF T, 12 8
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FCRERTH L0, WETRFTOBEEL 1976 F£0 1 QicHBIL, 2 Abv b 4 ACE 1 REHRE
ToLoBEMLT, 5 AlcdREsIhi-£BER 1 REELE s, Dbl ictodorc
DVTE, FIROEENLERY—EL T, WO RELRE L (Fig.5), Bo&Licik
Wb oG 12 BRBEBLED, BRHPROERET OBGOHEIBE4 A0 86% ¥ T
#wmL, 5 By 5,

kD &b, WHOBBRMILER DY, 2~4 ANZTOBITHELEBELLNEN, W

Table 1. Ring radii and back-calculated body lengths in year-classes.

Sex Year 4 T 3 Ty
class N Mean SD N Mean SD N Mean SD N Mean SD
" 1971 15192 016 15 260 014 15 291 014 2 308 —
%A Female 1972 42 185 016 42 253 017 5 275 011
e 1973 28 160 021 6 249 0.10
w0 1974 11 178 023
& 1971 2 18 — 2 231 — 2 260 —
Mo 1972 6 181 024 6 241 022
1973 5 173 016
1974 5 172 015
S Year A A b A
eX lass
— ¢ N Mean SD N Mean SD N Mean SD N Mean SD
%8 1971 15 1190 100 15 1644 102 15 1876 106 2 2001 —
Z2 | pemale 1972 42 1149 100 42 1599 116 5 1756 80
SE 1973 28 1113 129 6 1567 7.1
S5 1974 11 1101 14.3
e 1971 2 1172 — 2 1485 — 2 1604 —
P2 | il 1972 6 1150 164 6 1561 17.0
ale
1973 5 110.1 114
1974 5 1090 10.7
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MRIRBERFCIHR I AT, F LR ERE2
FROLFPD TR I h, ToKiXl1EL o
LT OMRIhA2FWRTH 5 LTI 5,
TRORERY LB REFRFCH T, MM
Bl LB o FigE L kD1 (Table 1), HED
E2WERNE, LORMTLIREFORVBS
R EERKREL, o, HRECHET S LMD
FHRECEALD S,

3. BMRCGROMERUYEBHER

WP DR 2 WECEE N SHE T 5700

i, R ROBGREYRD (Fig 6), &R 50
BROBRTE b iR HENT 5, BED
BRI kiR > BE& LT, RNEFRKRI VK
ReBrc,
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Body length (mm)
pt
=3
3

0

#t  L=18.616+41.241R+5.732R? scale tengtn” (mm) 0
753 L=18.543+42.167R +6.089 R? Fig. 6. Relationship between scale length
c ¢, LifkE (om), R 28E (mm) <5 and body length. Open circles and

solid line represent female, and closed
circles and dotted line male.

3,
iR A RTINS L, BRI TARE
BBORRE LI, BOHFLAEL BRBEARXTRLTV 5,
BiRGROBBRCBEOREERYNRAL T, BITUEROMESAES KD (Table 1),
1, F2 FIRUHEIRYBBOTHYEARE, # T2 110~119, 157~164, 176~188,
200 mm, FETI3109~117, 149~156, 169 mm TH b, FLERER, MEMRTCoOA/NEIRITEREER
DHELFAKRTH D, WAERR O BAHRICIIY Lee-BE" 23D BR 5,

4. RAGROFHAOE(L

WA ER Y EGARICRD bhlci Lee-BEN, REFRBORENLREOEILY B3
Db, BRIEGROBRVERHCHETAZLRIAZD., HH5VAFOMBOERIZL B0 H
BLhThRYV, CZTRBREOEMHMHEBR Y L 570be, EERCIIREDRVLEEL,
EEGEBESHEN SV HIc oV T ABIESEREY B S TREME YRV (Fig 7). KB
FErLRCBETH Y, LPIBHEFALIKET S, #-T, LML LEOLEE CORER
RPAFy 7 RIERERT, BB L5, ERobLy 1l BEEBLTCIhRESDORESE L
T5E, O~4FTCORREHYP BT 2EHEERFRF R 3T, 113, 155, 177 X 195 mm ©
BB, ¥, TORPMTOFHEEILhFNI09, 31, 74, 115 RV 1568 TH 5, REEH
BoBRBRER LERE TEK 1.12, 0.32, 0.13 B 0.10, 4E Tt 3.54, 0.87, 0.44 % 180.30 &
Y, WTFhIELSOMmME &b +5,

5. kR BEORRRUILHE

BRLBEOBIGRCBYRA W=al® (W: thEg L: kEmm a RO b: BH) HEH
7%, AERONBEOBFRIY, REHSmMm DL 2 AEBANED LR LD, BH%
ZOERHUEELDTRGI ., £, #TR2» A8, BETIBEEE D RV-0TLEEFh
P enZn®ER it LT, ERELEE LA (Table2), £ 55 mm Ll Eo@RTE, K
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Fig. 7. Growth curve of body length estimated from the moving average for three months in
female.

BRE b Offi2 2.92~3.13 ORI H b, HEKER) & BRI HEEZ L0 (050> P>0.25), L
L, BEFEHEIEDTHEETHH (P <0.005), MHRE: b Lo EIMEORL b/hXv, &
W ORAZC L AHE, BIIBBCIABERIELLRDDT, ThbOEEYBRLDILER
LEMRBEGAEOMREYBERF L, Z0BE BIETHEORIMEIIEOBR L
ERETH S (Table2), (£ 56 mm LITF DR & FEOBFRIL, MR, RIRCEEENL
WO, %Y E LDTERRR YRS, RERHL360THY, EBRAU OB OMELD

Table 2. Constants b and log a, and adjusted mean of body weight in the relationship
between body length (L) and body weight (W). W’ is calculated by using body
weight excluding gonads.

Adjusted
R Ran,
Sex Sampling date N of L (xg;m) b logg Mean ®
w W
Jun. Jul. 1975 16 57-186  3.094 -4847 672 669
Aug. Sep. 1975 13 86-192  3.056 -4.754 694 69.3
Female Oct. Nov. 1975 19 102-201  3.127 -4.917 687 665
(L>55 mm) Dec. 1975, Jan. 1976 36 93-218 2994 -4.669 619 61.8
Feb. Mar. 1976 27 96-202  3.055 -4.810 611 608
Apr. May 1976 23 94-210 2918 -4.468 674 672
Male Jun. 1975-May 1976* 14 85-169  3.083 -4.840 64.7 645
(L>55 mm) Dec. 1975-Mar. 1976 20 95-181 3076 -4.848 615 614
Female and male 1, 1975 Moy 1976 47 30-51 3600 -5.711

(L <55 mm)

* except for Dec. 1975-Mar. 1976
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Fig. 8. Seasonal changes in condition factor estimated from the moving average for three
months in female. Closed circles represent the factor by body weight excluding gonads.

K&,

ZZTRDIEIEEWE (Table 2) 1, & 55 mm [ E oL B OFEHEE 144 mm ki3
FHEETHH, BROFEYHETAIIOICBEINETHD, KT, ZOfEILEDIEHH
DRBETRTIDEELZLRD, TOHARBEIDBLDEZ, HEO>WTREFRBOER L ER
SR TIEMBERY (K=V/1:Xx10°) oZHE{LE R (Fig. 8), K OfEHFEILLKICEL,
ZHCETT2RAMEH LRV ET, 2AENCZAERE E LD CETHEMT2ERAAOH
5, HHRBREAEY B ORDEEBEREZ, ERoBEREXTE»LEZOHB TR/
EVH, TOFEHHELREERYBRELZVCEELELR, ZhbOFRIMAROKEDE
IEEHEORRIME(L & —FT 5,

z =

222 DBCBEIRIRHAL VPR TH S, RETEROBRIL 2~4 ADLEcH b,
FIRIBEER2FH YD TR IND LHEEI LT, - T, £ LRHRHITOBEATSC
Lo THESEEETH LR TERVE, hREAR Fig L KALh3 LK, $BRIDEEN
TEETH B, BREFFED 1~5 FoSfROBC WA R IRV EEIZ B 52 TRV,
PHAHZI I TR AL S L 5 kA B OBEELREOER /L, ¥, BoREN
IHhHDRBHTREETHHDEELDLRD,

BERKBRLEATIELOHKMCBETFTH Y, KEBEIETT LB F 1ok L,
aAFy 7RREREVELT, #TIX4F T 195 mm fEOERICET S, BEBEIRED
THHELLKICEL, BEHHOLICETL, 202IAEV, HORRECOWTIIERRD
e THBRETC & ioh - 1o s, REUUBIOMBERL LA L D ETEV O LE LIRS,

22 20RREEL T, AR EFHEINBMKRTCOERIALRIRVH, ZFET 11~12
BeEEINABOBREARY W BHRcE - F2AGER 110 RV 150mm i bh, £H 1R
V2ETIhBOGRIEEET S Z A5 0bbh b, ARRORKE (Fig ) tHBELTAE W
HERZDOhiw, ¥, FEORE AR TH S 7 1 > 4 Hexagrammos otakis B U+ » &
Pleurogrammus azonus W25 & T DBV, 20 2ABRRRICAELEL 42195 mm O FEE
i, ZHMEOT A F AV CIRER2ET, ¥, MEEERIKEDO % » ¥ TR 1 ETERFRR
£ET5,
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7 22 DERRIANILETR11~12 A2, EREHBELEEBEREECRII0ATH~1LA
P ThB, AFRTRENPrABCHECE IR LOBERIE AWV, E41F
Lo ARBRIER(GI=0W/1:x10", OW: JlER g L: AR mm) OB i id &, GI
OEILI Ao oL, 10 AidFEH 731 Lich, 11 Aicit 1264 OB KfEZERL, 12 ACiEE
Bz LT09l Licd, ThboZ bnd, ARBEHR 11 A & LA-RHAEIE T
HHHEHBIND, —FH, A2 ArOHEALED, 12 AL 1 AL IhBEotkR
131~35mm TH 5, HHAOHERR L ERORPWHERE, FUEETRAELT > /K
LY DR L BZERKTH B, SIBEERO I hE, FEHOSLECORERKIZKAR 10.4°
~12.8C T31~36 HTH Y, SLFRDOELEIL8IF~861lmm ThHL, D :hbEETET S
&, FROBRERIAETERI>CELLOND, FRAERL DL RIBBR KBTI} 5 EH
a2 BERANTHLENDS S,

ABFE T, &5 10 mm GijD 7 ¥ h 2 Hh Crossias tentaculatus, # X7 ¥ Zoarchias veneficus
e EOMFRNSEEFEZIR TV BRI 2bLT, E0mm YUTh 7 o AHFRREAL
BEIhTVEV, 714 7 A HAEOHTFRIRBOBRERYES Z EXALRATVBH Z &5
B2 2 2 X DFRRKPEAORBISML, EEEBCBTTERE? iR L TERIK
HELLbDEE 2 bR, ABOMFRAOSM, TBRURECSVLCTIXSHEOMBEL LTE
Ihb,

L3 #

19754 6 A4 5 1976 45 5 ¥ cofiflic, HEBHEREORIMTEH CRER/ N ERBCL -
THREIW 7 D ARDSWT, EFLEEXBE L, BohitBRIKO L SEHE LB,

1. FAHWBEcSTHG, SEgchh, REE»2 v BRTH 5, BEILETCHR
TNBERT, MEREBHIE2~4 ATh 5, L1, £ 1R ER 248 ORIl TK
aha,

2. BERERYSE IGEOBBRRICMAALT, REFEHB D L BB REBONEFEESY K
Bic, WFRROHBEGEOVTRICLH Lee- B2 R LM, REEORVW-ELRR AN
KE\,

3. HEEEN, ANGEERLS, oW TRECESNELLER L, RERAE L
ATHHELOKECBIFTHD, KEMETFTTHLXMEBR ELRKIEL, rorFy 7BREY
BOBLTATTH IS mm OBRIGET S, BORRIRUEREOREGE» LA T, HX
hETEVLSEZLLNRS,

4. R (D) :EE (W) OB W=alt 2B 28, FOEHNELELRAT,
AERORBEOERBEFBCRERH B MM © & Z ACEBARNRDLH, RERK LTS
RUTFCiX 3.60, LA ETi22.92~313 TH 5, 65K 656 mm Ll LOBEROBIEFHEER, ML
LI K HADOMEI ML DRI X b &/ &0,

5. EHMERBEHEERD LVW-EXLHPICE L, REERMOLMCET T 5,

X ik
1) KEHEH - iR (1944), 741 > 2 (Hexagrammos otakit JORDAN et STARKS) D4 IEFIZHE
WT, KEFRW®9, 81~89,
2) /PMIRTE (1963), 7 v 2 ORI OWT, HKFERSE 11, 85~90,
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SEBHBEAN9TE), 74 F AREEOEE-1, 7D AL T4 FADTIIBLEE. HAERELEE26
(D, 1~12,

RE—ER (1962), 7 <P 28WRE. £EER 1 (1), 1~22,

Wb EE- iR L(1962), = ROROWELERENHR-1, = BALOEIE, BKGE28(),
155~161,

AN Rt S R AL ETTR(1958), RT3 1 B iRV T, LK AR 15(6),
257 ~264.

AREER « FEAE (1969), KEFWF, 482p, MK FEm.

APrE—EE (1959), BT X Bk » ¥ OFEQIOWT, dLRKERER 10 (1), 1~14,

RHEERR - EEERH (1958), HEBRKARORBIER LI 5 AIHAED. NEBRRMRHEE
WER 28, 59~60,

BE £ (97D, 7 o2 0PNRE TR KEHE 19 4), 159~165,

RIEEXR-hlmk (1958), & v ¥ OWE (VD-78), Rtk L OCEESLE. LKRAMI5D,
4~13,
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