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* 5 Girella punctatu Gray |3, JbL¥giliggilh
SHBRH Y F BT I TO RFO AR IR
QBT S, KERM TR, BREN TSP
WL OBRRICE L, Ch5OMFTIERRM, ®
B EICE s WRARERE L TCEHETHS. £
fo, AL OMRBELTHAGL S, TR 2
EFFNTHY ACEHLERTHWS., bBEICLA SR
B3O VrRABohTRELIETHAEL, C
D WA 7ok it n RO #icd, ho 280
s ax Y+ G. melanichthys (Richardson) R4 #
+ 2 Y4 G. mezina Jordan and Starks {313 & A &
R AL AONIBOM, XV FRIELALNS.
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OHBBICB B0, 702V FhREOBFRLE
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BROEEHOENE IR, REREOX AT
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IKEEFEERFr O ThRBE EIE, ST _HEEEKick
BEPE _KBoAXAEBRE MBIV E, T
WEROEDEEDICY D TIRKEEE - HEOH 4 IC
EEE i, CCIELMILHL LB,

BTN O ST

FERVITSES A S 1977 £ B id T, Hiki
BALPEE OHREIFHIZZR O O EE BICE 5 ¥R TIT
o7 (Fig. ). BEOUREL THB30RLDIM, HE
o=l EHNERE-FRUOEEORAIAT, Th
SOBOMIEIELIE DTS, BB BKHEE
IO, B, ola 20~200m bl
BROBKRNOEA X D125 BHEMENS SN, B
BOKE 3I~10m TRIELELE. # 3m DIERO RS
Wi 12 A5 4 A 3T, —¥OELGHZE BRNT
Ry ETSENELEXT . 1976 Fn 5 1977 4F
KT, AERICHIIE L2 BEoX ARG, 7H
THicEED 29°C, | APflICEED 11I°C TH >
7o (Fig. . ZOBICAERT 3 EnAER, Y
DOt 7 3 2+ 3 Ditrema temmincki, 2 XX &4
Chromis notata, + v ~3 Halichoeres tenuispinis,
H#4 / ~N~_35  Pseudolabrus japonicus, # -~ Seba-
stes inermis, 7 ¥ * Hexagrammos agrammus, 7 4
2 /" Takifugu niphobles %% 2.
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Fig. 1. Map of northern coast of Fukuoka,
showing the stations (A), and Koinoura
where study was mainly carried out (B).

L1#¢ 60cm OREfAMEH, TolmhokE, (BEF
0.2~3km, 8 3km, JKZ 5~35m) BT, &
BIOAREICEDT, 19774€0D 4 A5 THichT
TiFiFfEH | Bz SEloRELT2,

WiT, BOWIEBAE R L LRBAEHORRA
12, 0% 30cm, H4 2mm © 72 & #% AT,
19754 L 19770 SAHS THICh I THREL .
BB L A B RTERBRADOKIBS L, AR
OB&N 1.6, 2.7cm @ 2EBO=SEHEEHE,, B
DEFPAREL LA F 7 — A TREMHB O RIZFE
Kb OTIREL. A VFOBERETE 200

Fig. 2. Surface water temperature at Koi-
noura from December, 1976 to November,
1977.

Table 1. Ranges of body length and num-
bers of G. punctata collected with each gear.

Gear Range of body No. of

length (mm) fishies

Larval net 3.7-15.5 66
. * 12,2~ 39,

Landing net (X" 30" 05 )

Gill net 39.0-138.4 199

Hook and line 49,8-108. 5 52

Spear 95.8-186. 0 13

Total 3.7-186.0 758

D*; day, N; night.

CRHFBERD, BEABAATEMRSE:. Bicid
B DADTICBVIAL, FOEDEDZHMHT
BAKE BRTO3BREEBNHLTEBIChTE T
DOFIDPFE LD LZRELT oL F, ROH
ENAERBEMOBRE TR OMER . £iRE
HERI>TRESN-ADKERR & BEKERT
(Table 1).

BEARZ 0 BRv=y vTRERELBICEE, &KE,
REEREL, HIC—BoMEKIc > TIRELWEEE
EaWERA. BB &E 200mm P Eo EAR,
WEATL S OEIT KB OB - BA L TH
Wiz

i e

1. 0OFRUC1FRAORE

RELIEAVFDIBL0FE I FORKDNT, &K
ERCGREDAELZH~K (Fig. 3). &E, K&
ORI REZ,L LRBRPITE LY, LB
BEREAEBLNZD. BINBOKE, FEZ(LEA
3%, OFRRSH»L I AgpdT FEE 13mm,

0.1g »5 75mm, 17gic, 1FRESA»S9HiIC
M TEY 90mm, 28¢ 5 125mm, 7lg o/ 3.
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Fig. 3. Monthly changes of body length and body weight of G. punctara
at 0* and 1* age. Closed circle; Body length. Open circle; Body weight.

Fig. 4. G. punctata. A: 8, 3mm BL, B: 14 4mm BL, C: 17.3mm
BL, D: 23.5mm BL, E: 34.0mm BL, F: 116 mm BL.

R &2z (Fig. 4).
2. REICHSEREEL REICE S HEEE(LE A2 K 12T, PR
*VFRBREESTZOREKE/NLONS. ELTEHEEBEDORRORE, BERRUEE, &
FREAICIAE MR S PP MR, RRAHLI% H, BMEThEhokRicds 2\, WipHkie
KRESFPELMRBLT AREcotiFcEl &L THHOZRBEMR ORE, WK N, B
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Fig. 5. Relative growth of head length, body depth and caudal peduncle

depth to body length.

BoMOE RO BROKRRICKT 2 AL # ~
1z.

T R S BIED SR OTEE S B &, hE 3. Tmm
TRIERTH 2, 5.8mm TIRELDOEHIKEE >
THDWEEIC 10, B RoFEEsBEDONS. 1.1
mm T3 eI 2l &, BB 124, Fi 8.3mm
TRENFN2IE, SROEEXPBEIOoND. KE
3 15 mm T ASEE 1S B 138K, MEE3 IR 12 K&
EHCGEL, MoEOERIPCERICELTHS.

BOREIR A F L v T v— B th DR KBERBHE
DR, KE 13mm 5 SEMOED Bicno7 B

BEELRCEDL, THHBTS. 20%EM, &
BROEEANOFRAES, # 25 mm T HEE, 8
EZH L RBRUBELEBR B LA LK
BoND XIS,

FELE LTHEE-—ARERR, AEK 20mm kT
BmLTIBEMBicsh, 0% BOLTHK IO
mm T29 %0, ZhEDEICHEDED 0D
TH 200mm T 26 Bhricis b, PRIZBIE—ETH
5. FE—EELITAE K SOmm TNl T 43
BhLicis by, Zhlgiz—eTd 2. BRE—HEL
BHREMN 20mm FTINL T4 %Iz, 20
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BR—ETH2. LLLOIHAOMIRENSAT, £
JHRHEEKH SOmm TRAE HUL RS
(Fig. 5).

AV FOMBEICRZh TN L FIOZREMER L, Z
ORANTNE IR OMBIREHE B H 5. REICKIM
WOREEHSL &, KES TmmTHED BRI
B OBEROSHBE ST S, 15.0mm T3 - 5H5E R
1O ZREPYED A S, £OREHOBTE,S
HLEHPREHLTHS. 18.2mm TREZICZN 7
naAk, 20.1mm R EFiC8XR THII0EAD=
LML SN BH, £DOBHIBIZE . 30.4mm
Tk L, THiczheh 4K, 12K0 ZREFIEH
A oh, BHBMEPPEL LD, MERRDO 2RI
BPPRMLTHED, EHEHOI0XRY FTHO 84K
BAETICELAS. #0T 50.0mm T i3 EHHic 16
&, TEicl4k, 110mm Ti3224& 224 218
mm T3 S1AR, 49KBKZ SN, 2OBHBLEIC
R{72%. ZREMRBOMMIIGERN 30mm T
BEATHY, Bk 30mm CTRIERHEICELESS
ZLick>7T, MEHOMESIRBIAAEL /N DM
BORBHEENONADICELb DL 3.

REICHES TR OENE AL &, KE3 Tmm T
RN HBEOTEY, BBHEMLTH I0mm T
I5~40 2733, ZDHPPHEML T [120mm T 42~

48 L BIF—FOMIcET 3. KEK 30 mm TR
MEBX2EI LK, BERRBNAEEES
ABTBEDICHLI-bD LB (Fig. 6).
HIEDSLERAE 3.7Tmm TRESGRTHS
2, # ldmm cHESHBZTESICHME>TLER
D, Hitk 20mm THRAER U VERICES.
BitinldE, BHOBRUOEOER (REDEENS

KLTHEILRT) ~DEXAHD BEICEDT,

REREALITO 10 BRgws 7 (Fig. 7.

A: BEREREENSL LT, ©E300EOER
5T

: oAl TEET 3.

: BlRi 0BG KBRS ES 3.

P CORMMPEICEAT2EHAIE S,

o2, Fioke 1 iiAsgE T3

Rz 3.

R E LR (BohBroE I BEO D)

DFIRICHBME LT S Biicis 3.

G: 20®RBOEMCHBENBEE ThoaEL LS
LTEMNESEZIASL, FREOE S BitH
MERlICA BN S.

H: Bie&Ashpigs, ES5EMicMATEIR
HbFoEMIicALNG.
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Fig. 6. Relation between number of gill rakers and body length.
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Table 2. Number of specimens at each stage of intestinal convolution.
Range of body Stage of intestinal convolution
engt Total
(mm) A B C D F G H I J

0 - 4.9 i 1
5.0 - 9.9 22 22
10.0 - 14.9 13 8 21
15.0 - 19.9 3 11 1 20
20.0 - 24,9 il 8 i 21
25.0 - 29.9 3 7 10 20
30.0 - 34,9 8 8 16
35.0 - 39.9 5 l 6
40.0 - 44.9 10 1 11
45.0 - 49.9 2 2 4
50.0 - 54.9 1 7 8
55.0 - 59.9 1 4 5
60.0 - 64.9 2 5 7
65.0 - 69.9 8 8
70.0 - 74.9 6 6
75.0 - 79.9 6 6
80.0 - 84.9 1 1
85.0 - 89.9 3 3
90.0 - 94.9 1 1
95.0 - 99.9 2 2
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Fig. 8.

I: BEOKXASNETL, 85, £ 3Hicm
ZTCEIRMIBOEMIcA OGNS,

J: g2 BiongicHmEisga LT, mas
F BRI 3.

KA OFREREOBIZ b OEABR I 0E4&%
HEXFCHE~ (Table 2). [ W otic BB
BlkAHT, BRELHEMTHS A~C BRI, KEILS
mm FTicHHohs. BEhgouinET, BER
UoEictEMicis 5 D~F B, &E 15~25mm T
£ HoND. BEFAAMT, BRELSEICEECLS
G, H BR:, #§E 25~3mm H{A46h3. &
BOBHERETH 2 I BB, 4R 35~50mm i
£ A5, 1FIE SOmm TERBOREIIET L TR
fERL T BBIC 2. '

—%, BR—HREILRIARY 12mm TRIF0.4T

Relative growth of intestine length to body length.

H5H (Fig. 8), WML TH SOmm < [.5~2.4
LRE—~EiET 3. PTHERE 25~32mm, ¢
bE&XALPETTEG6, HEERTOBRBEOESD
BmpgicEL . 2oL KBHORERVBRE—
ZEkoming, HicEkEKH 0mm T HoN
3.

VU EoREESHREELRE $LD5L, (REWK
ISmm CERMERICEL, # 20mm TEHOR
ENETT 5. BOTHREN 25mm TENIEEAE
OFEBRFEK S H, # I0mm THEDO ZRFEFIHEE
RUSBEHOBIMENICE/LRS O N5, BHickER
S0mm ¢ RRAEEUL AR Icie 3 ik, BoR
ELTTI 3.

3. RELCHSTHHEITRHOEE

455 TREHhI T - RAMRET, 5, 6
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Table 3. Results of larval net sampling off the coast of Koinoura in 1977.
No. of Girella punctata : : Total no.
Date Nvl‘;e:tnersggtr':ce t'l;gvtfnl collected (per towing) Main gsi%?fguzgggo' of of fishes
p.” £ Range of body length collected
0 (0 Sebastiscus sp. 24
Apr. 11 14, 4°C 18 z Sardinops melanostictus 17 49
. Sebastes inermis 2
. Sebastiscus sp. 36
May 11 16.8°C 18 g g(_)]go% mm Sardinops melanostictus 19 106
: ' Engraulis japonica 19
Liza carinata 16
May 19 17.2°C 17 lg 59122)5 mm Girella punctata 14 56
. : Pagrus major 8
Liza carinata 95
*May 19 17.2°C 4 Tos Girella punctata 37 146
: : Pagrus major 8
6 0.1 Engraulis japonica 29
Jun. 9 19.4°C 54 10.2-15. 1 mm Syngnathus schlegeli 7 70
' : Girella punctata 6
0 (0 Sphyraena sp. 15
Jul. 8 23.0°C 18 . Blenniidae sp. 15 60
Engraulis japonica 8
*; Larval net was towed along current rip.
HiclkE 3.7~15.5mm @ » V4 66 @ENE S 20,
(Table 3). SA Il QOWMETR AT+, A4 g | (&)
18 Sebastiscus sp., <4 7 Sardinops melanostic- = 0 _ ,_P-’EI"L:-‘g ) )
tus, h %45 F4 v Engraulis japonica, {C{RINT 4 qg’a
ZBikH 98K, F19RKIIERIKS Liza ca- w
rinata, ICRHT 2 HRAD 14 EHERT6A 9 HicidH T
@
22 F4 7Y, av ot Syngnathus schlegeri, i -g 20 ¢
KT 3BEICS SBKTH Ok, MRS | By g §
hOFHEREBERIL, SRB 19 BiIKBEED 0. 82 Ak 0y T 2% 30
o s = < - 4 A 3
ThHokd, BRERHMETRNBEKRRZON Body length (mm)
IMED 9. 25k Th o/, ThAVFRBEIIE . ) )
Fig. 9. Size-frequency of specimens col-

BETE, WETORELHR &1 BMEY ) OREM
BB 1 ~ 4 Mk, T L R2EEKT b2k DX
S, REH ISmm ETox VFi, HiofFHas
ic5, 6 BicRBEERoREREB BT 2 RKE
OloTHh, MECRBIEES H5ht.
ChoDFHARDIBEOREIICETS &, B
BXKBOREN S B ORBE~ & BRETERZTOD,
S HTHED SRBERFFOBLRIEES O AR
FEORBIRASNS X5 5. BEMLBEEERD
REMRE BT 2 &, MRORARBRETE N
FHADKERRIZ 3. 7~15. 5mm, i 9. 6mm T
o, SATA»S 6 Hhaih i THPMIEE
TOkGPRETELNAHATE, AEHER
12.2~29.2 mm, i3 20.2mm THo7- (Fig. 9).
CORERED, »VFHHEARSATOPOKIAA

lected from mid-May to mid-June with
larval net off Koinoura (A) and landing
net along the coast of Fukuoka (B).

O, & 12mm fhs £{43 25mm ff ¥ ©
i, ERERDTOKENBEH LS ONIERTHE
12T, BORIEBMETOEBIAZEEDNS.

ZOMH T A VM EnEEC o ETd 5 b,
1980 £ I RBIE M TIT > 2 MW BRETIE (S8R
FREK), 6AI13HIKKE 12.8~28.9mm, Fig
22.1mm o 622 {4k (REMERD 80 % % 5% 3),
[5 28 HicfhE 16.2~32. 8 mm, Fig 25.9 mm @ 20
Bk (REMERDT%) HEons. 138 ic kT
28 HICRIREMARRUREMRIC D5 A K
EBWHOLTNB T L&Y, THSDA Y FFHREMAIG
BEERTHOBBICBINT, BERO 1 5TH 3 HhEIC
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—HHRMEL b DTHY, ZDREALIRO6AT
HEETTCHEOBSE~ERLLbDEEDNRS. L
TIRERED * VF+ 0T 5B L TBHOEMERNS.
HEM 20mm FTOFHRRL, SATA»S6H
A IC R W IE BT O KEE Fic A b, WEED
5 300 kA ETORT, BELEMSOLMEEASYE
720, #@iLThERT B OBMENNLEAEZICKDT
EAYEEET S TEBS SN B UEHIKHET 3
22 VRS OFTEEORORI, BEEKDA VN
BOTHW2EAb SO, BERICIPEEISTS
L, BEoAFNALOTHEF B LFIFEAELL, K
SEHEA~DK#EN S SN

BE#H 20~30mm ©d0i3, KEF 0.1~0.3m
KAHLNIZ ENEL, WBERORETHIC AT,
BOBIEE ORI, WEYESOLTHALhI X
Sctzote, EOFNAL ) ABETEHLIELEASS
i, LIZoL 43 LBURB~NR>TE /. K
THREM 30~50mm 04D, 6 A THLLTAT
HIZEMHEOKET 0.5m frETcrReFRREL, T
CEBNEFTTI BAIKC EDEZ 220 TEEL 2,
KEDHZEFTREBTHE L. BPEOTEHD
BRKEBh I ABTENSL o0

HEMK S0mm DlEodDix, 8 HEIVBOKE
2iE 3m LliEod - EE-HEEEREL TS0
170, EOBEI> O BHETHMNERTH DK, Bl
FETIE, EHEEPTITELERCADRALZ LW
Zhot., ThsORIL 12 BitkiE 16~17C 17
B3ETI, KE Im DERBL LN, KED
BEWIA»SIAETRBEAE AN LD.
1977 £ KFEOWKBEETIE, REKHES 11~16C
THoi 1 HI8HE,L L4 S BAITIT2SHE,
ESEBEOHKERTRALLOR I EET, oM@
HbBOTICADTEY BRUBHEIZ A500HD
fo. L L, BREEDLNKLI9794ED 1 B 9 HIZE,

FEKER 16°C THoedd, 1 ROBKEET -

I~WFEBEORAS TE, SHT0BEEIEBREICALH
oo AVFHRBICEBBREBEAESONELDOIZD
i3, KEBETICESITELNBHLLDEEDNS
A, KRETOELEICRERCHE 2 HEMNESL
3k5Tholk.

RBELZRATRALEEBEDNhE AV FiL, 4K
BI7C frics s &, | FRELS>THUVERICHR
L, 8HEHZITHE A0l Thoo Al 8
Biekd 0 F&HE CRFoH - BEREECAS E»
B, 3m RIBROBFiCRDELRD, PPROKES

100

50 ] J

- L

u‘__u Diatoms, algae

Wet weight composition (%)

L ] 1 i 3 1L L | PR P |
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Body length (mm)

Fig. 10. Changes of composition of food
organisms in stomach contents with growth.

m g OBAITALNE L EN £ 2. KEW
150mm PlEo2, 3[R, KROBOERiCLE
BicHBRT 32 iddnl, kg S~10m of#T
BRSO EREMTIE, 10~20 fk © BT RES
haZ Enshol, BHITBIHEEINT LRE
VA, KBTEITIE, SHOhAEhZEAEEAL
TR LD TKEERZGAEEMBH D
PDlokdic, #RED A Y+ IREBIEST, B
ZORBO O « BENERFCEBKEBEELLS
¥, ThicENTEETEHR, RBORESYZHA
T2 EIRTEN L, EOREEODDLTE~N, T/
BTENS, BREEKEMICES 25805, EOLRE
OfficEhicd, BALIEKOICE>Th« EE%
KEELZTFE~NEELLTHD k.

4. RBEICHSEHOEIE

A O F QEEMENIL, FRAMCRENTS v
b T, REICHEOTEHRE, BREOMYHEEEY
BT ZE0bATNE. 2oL S ualELEH
ST B8, hE 3.7~138mm O 176 @Eix%:H
WT, REFICENTYOE), MY EEHRE
Pt (Fig. 10). ZoREE 20mm ¥ TRREY
YEEREEDS 100 %% 5 Tiniz. (AE 20~30mm ¢
BOEENS L BH 00, AT 30~40mm <
27 %, 40~S0mm T44 BEHML T, 50~140 mm
TR 74~98 % & BABHO IR & A EE B BED
hhni.

wic, SHEYMOBMRE Z OHBROELZH S
iCF B, E 3.7~138mm @ 309 8 4 %2 A
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T, BERINCEARTY» S A KEEYNOHERE
#~/e (Fig. 1. 2o BRENEYICIE REEY
&, BN, OB RS AR N W
B, WM B Z2EH NHANE BN B
BHEOSHED DM A SNz, H:EEXIZ Licmopho-
ra BEORBSHETHO. ¥/, WEERIOTH

NS CTRERTRTH /b, K& 58
EOWNSOBHEAT I L@ DUu»2k. ZDRERE
AL RIR, BR, R RO RO KELOEE
T, REHTR 7A9H, A7 4H, 1 9vsH
& WEETRYAIFoR, ey vsHE, stvE
OB, v yRE, HEgETRY VA2 IR
ovFFEV IR, AFZAH, vAay/UE, V=
eRE LEbhs.

B 10mm K TIRBEEDON S 2 AEOL M
HRUOEMBEO LD A0, RAEMEKTOBNEY &
LCOHBHEIIAEDI 6 B, BENETBTHDI.
B 10~20 mm Tid Bt R G EEOHOEED
TRTCOBARICHEL, ROTEMMET %, 50
25 % T, RIS, HEMESE, ARELAONK.C
CTHBENMOKE 10~15.5mm o 21§ kEgEREE
DFRE 12.2~15.8mm o 16 @k BANRY® L
32&, MBTRSEED #5352 XEOM FHEEH
95 %, B 43 % RURIRL 3 BOBEOENE
KHRALDOIHL, BETEH S X ZAOLOHE
2344 %, EREMSII BT, NEEO AV F IR
HEO MO 69 %, RINRCHEHEEZFH
25%, NWMesED 13 %BTHOk.

R 20~30mm T, £ ofEIKEHSIHTH
20 OMIKE 100 %, M T6 %, HEHI%
T, WERM AN, PREYL NEE ENE %
MM, ZMESHELL. KR 30~50mm Tihin
BMEOHBRENREDE L 93~67 BT, KT AN
86~67 %, WHMIXATI~67 %, HEMET4~43%, B
B S2~T BT, SHEYMOBER TIAIBRED bDIC
SEBE/NHEESPMOO>TERT OO EEO . &
£ 50~140mm TREEFOHBRLHE SE L 100~
80%C, WINTHMEI89~45 %, HBEFTI~28 %,
PO 63~6%, WK 45~6%, ZERE0~10%
HTHotk.

PDEoSBIcE>BHOEETLDE L, X VF
RERNO RER 1Smm 2T 2o RESDE
1, BEREOKH 15~20mm [ NBORER O ET
YIa, %50T 20~30 mm (3B IR UL EE)
MANEERETX E T3 YN YRR, 30
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Fig. 11. Changes of percentage of speci-
mens with each food organism in stomach
contents with growth,

~S0mm (LN OIRER O EBY), S
¥, RS, BT E ST 2 YR YR A i
1, FHic 50~140mm |3 %%, (IEEREAEELT
INBID B, B IEEY, EAEY bR
B EANETE T ENTES.

5. REOFHEIL
BoOBFHOW « EETAET 54BN SOmm Pk
DATF DT, A BHMENE 57290,
1976~77 FiICEOHTIREL 1-/&E 46~138mm
I8 HEHINT, BRAICENEYETE~N. BAR
OEBEY B R R ORI RO B Y & &
D& ATV S EKRDOES (Table 4), YR
BERME (Fig. 12) K2\ THEIFL .
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Fig. 12. Monthly composition of food
organisms in stomach contents,
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Hic 10~3 Bicid N T AN 2 Eic AT
Wi, Ll 4, 5BiRidEAEDEERSBIEEE
P FicE~NTIHE.
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Fig. 13. Diurnal changes of S.C.W. index.
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Larvae l Juvenile I
Stage - Tost [Pre] Post ] Young Immature
Body length (mm} 10 20 30 40 50 100 150.
Number of spines and rays of
dorsal and anal fins - = = = constant
Scales on body == = == —] Mostly formed
Relative growth (Proportion to BL)
Increasing Decreasing
- 2233 cllzngxh TIrcreasing t - yoonstant - -
Increa: e e 1
g caudal peduncle depth -Inﬁrsisr—;q—*g’—n—smnt
S ; :
2 Number of gill rakers Enﬁrﬁsﬂg_ slightly increasing lConstant
A, =
Y Stomach form 7121
g b7
O O
T e
Intestinal convolution %
Prominently h b ———
i increasin i
Intestine length (Proportion to BL) -Inﬁx&sﬂg—l- —_— +imc—-—x—easmg =Constant
Habitat Surface of coastal waters
§grface of rocky shore
R ~. Bottom to middle layer
~~gf shallow rocky shore
Food habits
Composition of food I
[ organisms Diatoms, algaeJ
g : i
§ Copepoda Copegoda Algae
I5) Phyllopoda Amphipoda Amphipoda
. Diatoms Diatoms
Main food organisms L I o _____|polychaeta,schizopoda
I Copepoda I Copepoda
Phyllopoda Algae
Amphipoda Amphipoda
Diatoms, Schizopoda

Fig. 14.

7. HREBBCHIIATMEEEEOEH

hE 3.7~138mm D x ¥+ EHEBROERICED
SOORERMEICHT, BRBRBO¥HMEE LD
(Fig. 14).

BIAFEE (BE 3.7~15mm): KB RAICH
NTHROHEND, REIEEICREL TEREY
EcEL, BOomR BT S, MHEO=REHEMRIR
RN TH D, FBEREMENTS. BRER
LT BLREMONMAEETHS. SAMS6
ABRIEHIT, BEKBEORETHOHEPEME
O/NETEE R BEE L TAEET S, K EK 12mm
D OBPRIEMEDRBANLERT 3.

AARERN (R 15~20mm): KR AT
NTELEEVY, KEN 20mm TEE—EELL
BRERD, BOERGEL. WBIC KRR >
53 ESICHD, BRIV EEERNT 5. BRRL
FRICE D, BREEE L TOPRERERICE S
EHICBE—AEL NI 2. REORBLDE
WAODBHLT, SATa,S 6 AhHirIT, BE
KEDOHEE» SBPBEEBTEORBNLBEETS.
FRBERTAEZE ROV, EWE mHESO
NEOPBERBEHLTEETS. &k, BROEE
THNBRIC—RBICA/T 200055,

Life history of G. punctata.

REHERM (KK 20~30mm) : FRAPPFEL A
b, BRMAEK 25mm TREDIZEA EDBAICE
BREN3. WHEO=LEBEFIEER O EEE s
e, BRBRAEEBROVEREZZ. BIZEME
BREOEMNESEXAATOE, Zhick>THRE
—~EREEO B EFLLLS. BPibgadE
DT EBREL, ChETONBESTS o b v
PRATS &) REHETE AT, ERAELL
EPEOSOIBETHOLAONE L DITRD, Bk
HAMOEENEE 2. TCEERUHEF RO P IOH
B, WS EERAEELTERE TS, 0k, ¢
DOBRETERT ZEEAD NS,

BRI (R 30~50mm): KENS SIKEL 8D
THRAKEWMER S 5. KEH 30 mm T=4005F
WIIHECELAY, fEEYVEERLSHOID P
TORERLS. BOBXAARVEEIIZERT 3.
6 RTINS THATHCREORBEE,OF - KB
EEANEBTL, BROMBEYE >0 EHTHN
BAKIES. HUWEHEYOBRERMIIL, EicE
BROMEEOL VM, BE, WEE 5%
RHEEEEEL TAET 3.

FERAN (EE S0~138mm): kEHK S0mm T
BAEBESBOYTRAE BEALELWVEE LR



ATV FOEFER A7

D, BORELGZETLTRADODO LM &S, 8
BE» oo Im PDiEkch - BB #5605 &
iy, ERECHOMNEENE D DONTHET
3. WE, SEEENPBRABRYORLAEE LD, £
DOHEIEE, ZEH HWESLHEET 2. KEOE
WRBRRBELS~BETE LEDN, 4AEMS 1}
AMENROTHY Im PIBcHBRT S, 8 HLIKBG
KEE Sm FROBEHRTAHLNBE T EMNBLNS.

2 #

2 VFOEFEANLALT, FE 3T~ISmm D%
BFREE, AESEREIESTHEL, KRBLOZ%E
{bhsE L. BREMRR, BREHSIEED, Bk
WORETIREE/NERRRCRET 5.

i 15~20mm ORUIRANEE, EBLFRTH
HREHENT. ERL THREORBE TIREER TN
ENMRREAERET 5.

B 20~30 mm OHRPMEANTIL, MHO =L
RO BEESHEML, BREALRLVERTH
BEXALPEARSZHET. BEORET, 224
BETESEED, DPERCHNEENRREE &
e EicHiEd 5.

hE 30~50mm o FHR, AENSEILD K
F, GELicRARLELSS. BEORE,6h &
BN ERBICHEBIREMZ, DD BETHNEAL
WO TIEEE RO EU NGRS, B, (T8
BaXICEET 5.

LD, BoEE 3m DEod - EBTEZ2O0
THE, NERERIICEETS. KBICRESY
gL, o lFA8 AWM OKE Sm BIROEHK
~NEBBENZLS. a8, 0 FREEMICEETS.
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Summary

The life history of Girella punctata (Girellidae) was studied at the northern
coast of Fukuoka from 1975 to 1977. As the subjects of this study, 0+ and 1* age
fishes of less than about 150 mm in BL were mainly investigated. To clarify the
life history of this species, as to the morphological characters, number of fin rays
and gill rakers, relative growth of head length, body depth, caudul peduncle depth
and intestine length to BL, and forms of stomach and intestines were examined.
Furthermore, ecological characters such as habitat and food habits were examined.
As a result, all specimens less than about 150 mm in BL were graduated with the
characters mentioned above into the following five developmental stages.

Postlarval stage (3.7-15 mm BL)

Body form is much more slender than that of adult. Each fin develops and fin
rays attain their fixed number at about 15mm in BL. Number of gill rakers incre-
ases rapidly. Stomach is straight and intestines are simple in a form. Living at the
surface layer of coastal waters from May to mid-June, they feed on pelagic cope-
pods and phyllopods.
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Prejuvenile stage (15-20 mm BL)

Body form is still slender. Number of gill rakers increases as before. Stomach
is L shaped, and forming bends, intestine increase in length. The habitat changes
to the surface of rocky shores, and individuals feed on planktonic and benthonic
copepods, phyllopods and amphipods.

Postjuvenile stage (20-30 mm BL)

Body depth becomes larger to some degree. Proportion of head length to BL
attains maximum and that of caudal peduncle depth becomes constant at about 20
mm in BL. Scales cover most of the body at about 25 mm in BL. Stomach is V
shaped as in adults. Intestines enfold stomach passing under it from right to left
and intestine length noticeably increases. Living in almost the same habitat as pre-
juvenile, they begin to peck at food organisms on the rocks, and sessile diatoms
occur in their stomach contents as one of the main food organisms.

Young stage (30-50 mm BL)

Body form and coloration begin to resemble that adults. Number of gill rakers
become nearly constant at about 30 mm in BL. Shifting their habitat from the
surface layer to the middle and bottom layers on rocky shores gradually from
late-June to late-July, they mainly feed on copepods, amphipods, schizopods, sessile
diatoms and algae.

Immature stage (50 mm BL-)

Proportion of body depth to BL becomes constant at about 50 mm in BL and
external apperance is almost the same as that of adults. Development of intestinal
convolution finishes and proportion of intestine length to BL becomes constant at
about 50 mm in BL. After August at 0+ age, they feed mainly on sessile diatoms
and algae, except in April and May when the 1+ age fishes feed predominantly on
amphipods and annelids.



