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Fig. 1. The extensive farming ponds, located at Momoshima Is. in Onomichi

City, in the one of which the present study was conducted.

A. Bird’s eye view of the ponds. Pond No. 1 was a field of the present
study.

B. Structure of the pond in relation to 160 stations for underwater
observation. Each 10 stations were arranged at 2m interval along
16 transect lines designated as “a” to “p”’. Pond bottom was almost
flat except for in shallow littoral zones including the “a”, “b”, “o”
and “p” transect lines, and also on a central longitudinal bank with
the “k” transect line.
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Fig. 2. Growth of the red sea breams in the pond, in 1980.
Fish were sampled either with a small beach seine (white bar) by Ohno
et al.® or with a dip net under a underwater light (black bar) by the
present authors.
Frequency distribution of fish size for each sample was splitted into
normal components, and mean values of the fish size (circle) with
standard deviations (bar) are illustrated in the figure. Solid lines in-
dicate the ranges of fish size for each sample.
As shown in the figure, a few different size groups of fish grew in this
pond where a fish density was estimated as 14.4 fish/m?.
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“OCCURRENCE” in surface layer, 1980 No.1 pond.
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Table 2. “OCCURRENCE” in bottom layer, 1980 No.1 pond.
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Fig. 5. Temporal change in Morisita’s Ig-index, as a measure of a dispersion
of fish over the bottom of the pond.
Solid line indicates the indices from the fish found in the deeper
flat zones and dashed line does those from the fish found in the shall-
ower zones.
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Poisson D HTHBHERAL D E (Fig 6, S ChoDBEME, It m<1 Ol
AT, m=/4 Ofs "BY, mzz10 ORS CT, m=30~40 & o7 & SIAE EEEOK
% DY OARINILbDELBLENTES,

RERIINIC Ch S R DA S5 & (Fig.7), 6 A14H~7 A 1 HOMEIE, “A” A5 Lw80%hn
LTH1IHOBRIESETRDLUEY, Ric "BY, &oic “C*, “D” Binb 2HEsABNL, F
LT, 20, CHoOMBMSREEICT B, TOLS I, BNOEDEMFN (2 — 1) Uik
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Fig. 6. Frequency distribution of the occurrence of the fish and its “Poisson”
components. Four types of Poisson distribution were discernible, as
follows;

Meanof “A” : £ 1 fish/st.
“BY ik 4
“C” : 510
“D” 30 ~40

(2=-2) &bPHM LR BHENGOELBA LN, HETERTIY, FHEEDES “B”,
“C”, D" &\ Poisson Nild, w5 A DM S - o EHERRO R CH 2 WSS A5,

a—-po4vlEic, ThoBADMREAZE (Fig 8), FEKDb, o kTR, "A” %
{, Zhic "B” b ->Tw5b, £LHAEHE (c—1, m, n) T, i "A” »bis, "B~
& "CT MEEKRT, DY bALNDS, BPREO STHEENICEES AMA L, PHEAETE, <5
A4 Do AT £ B RPN VDSBS B,

5T, WA LK - Pl A B & (Fig, 9), Kid "A" & “B" 24T, 6 A TR
CU Abh A, NE AT BIEEAET, BT A QBHIEE "CT b)) AL & s it

A 515,
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Fig. 7. Temporal change in the relative composition of

the Poisson components in the frequency dis-
tribution of the occurrence of the fish.

Fig. 8. Spatial variation in the relative composition of

the Poisson components in the frequency dis-
tribution of the occurrence of the fish.
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Fig. 9. Comparison of the relative composition of Poisson components in the
frequency distribution of the occurrence of the fish, among fish groups

of different size.
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2—4 BTOHBENHBR
BB 0 b D = 474 OMERE, 3 44E (1978 ~’ 80 NI AFIDS, # » 7cibDthd = 474 D418
HEDLHCPETEN? 0 HMEBRAATEITL TH,
1978 #E1, 2 E CHALHEARIE Uil CEIBRAE ”FIM{‘JJJU.;) O TTHE s < BEAS -» To i
BT B = &' 4 HERDHEE T & 1285 &, FREDIRIICEH 5+ & 1 OFEE78 5~ $Ek i gk
BT &RWMAT, T, COLSTWRRTFichs=s4 ﬁfffw)uﬂm,h%srr'f&b\, HETDNDE HIEFT
By LEHET SO EMCIMS 3 & Bh NS RIEE LIKGEDMEI 2T OT RN AT - 7,
197941, Bl 2ibOREIC > THIENTO N, hOMBI 0.5 mOEEE LK S L, Fhicai
175 DMK e SR IC R - 12 (Fig, 1, A)e® T 6, ki & 7&&1'}0):1”{;“;%5"%0)%61980&!:
S & & DTl AREARBIEITS - o T ORI 1T 2 MBS IHE & L TBsticit s 5
4 DI IR GEEORIENR E58171 » 72,
2—4—1 1978 FFHEN & HBRBBEED
197846 A7 HEL D 6 AI9HORH, 15D BIR L2584 (Fig 10, A) &2 T, 9
B O 21T » 7oe 72 LEGIO 3 BN BEBHAK, €o%keBliImx Imdy 7 K5~ (5
By MicH oo 7 4 B D tHEEARE “ Oecurrence » A EL 72 (Tab, 3), [, H#lick s
SRAEE ST OIE L,

Table 3. Preliminary Obs. on “OCCURRENCE”, June 1978 No.1 pond.

Obs. Date Time Station

1 2 3 4 5 6 7 8 9 10 11 12
I 7 15:00-16:00 9 3 1 4 4 3 7 5 4 3 1
11 7 17:30-18:00 2§ 3 6 13 6 N 6 S 3 0 2
1l 9 15:00-15:40 4 3 2 2 5 4 5 0 5 25 2 6
W12 11:00-12:00 4 10 2 4 2 2 40 4 30 10 3 4
v 12 16:00-16:40 1 5 2 2 12 2 7 3 4 5 1 3
VI 12 18:00--18:30 1 6 1 35 7 30 10 2 3 30 3 5
VII 14 10:00-11:30 6 6 2 6 7 9 17 4 3 25 4 8
Vi 15 7:30— 8:00 25 30 6 15 17 15 20 15 10 25 4 15
XX 19 13:00-14:00 20 17 7 1 9 4 20 2 3 45 10 25

O/ B AMRICHOVTE, KFS (1983) oMo eRERIKEEITNT, Figl0, C
Kitith O & 4 OIEIRIE R CRIBIEO R GR7 oy 2) SEEE () BT
ARL7,

7985 = EHOERE6 ROIERIE T 5 B OBEN % Fig. 10, B KR,

1~k 1 DO SR A SN BEH, ThiD SBOI0~45MHEE © 5 HREDHE b

(2972=) A0% % 5%, THER- LMD FELEEFRT,

Poisson S0 H Tk E2HAS & (Fig 10, B), WiERFEE 3.7, HEIVE 20.9 O5HEE 5,
R EN 5o 74 L ERI0~EMTH - 72h5, 27 F 5 — MRIIO~45EE & HIR U o= 44 Wi
HPHCKITH - /oo

9 —4—9 EADEEEHEFH

COMMDPIEBOTHE TS < & 4 (FHef, mhMoBe, coffHEREE LCEXT, 2h



106

60

40 -

20+

—voe

A SR e EA B FEEI— - M Sk - WIRIEHE

30 40

0 5 1015 20 80 40

S~ (3R o~ — — —

!

Rt s it e 1 w2
TED

’ i
P
R _:'-‘. L
[P W S bk i
] : E ‘)g :’X ,'XA N . -
Ul Q]
SR RIS
Pt Qotest 5 v
Uni;ﬂ¥VH
I o v

JUNE

O] g A8 Al ‘ —
20 JULY 10

Fig. 10. Preliminary observations on the red sea bream from 12 stations on
shore of the pond No. 1, in 1978.

A.
B.

C.

Locations of the stations.

Frequency distribution of the occurrence of the fish with its Poisson
components, means of which were 3.7 and 20.9 fish/station.

Growth of the fish. Frequency distribution of fish size for each
sample was splitted into normal components whose mean (filled
circle) and its standard deviation (plain bar) were illustrated in the
figure. Range of the fish size for each sample was indicated by solid
line.

Mean (cross) and its range (dashed rectangle) which were numbered
as I to IX were based on the data. in Tab. 3.

It can be seem that a few groups of fish grew faster than those
observed in the same pond in 1980 (Fig. 1-2.) when the density
of fish was lower; (7.1 fish/m?).
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Per BEAL LS &4 AMRERAH IR 20T, v 44 OFHERBKOVLTHETTE 515008
Wa & BT LI T,

MOHIT I i B~ &4 [Pk, BED Sy F IR GBS 5038, € T THIR (solitary),
#+ b (aggregation), i (school) ¥ L MO JIBENHANTIHEL SPHE SN, THbB,
1978 4E 35 O S EII T S E I B s N 07 BN BREO boTH B0, o Pk KM D
L EDBEMEBEO T E > v A RT BB T "HE b @FD) " LnA LI L, BRI
FUCRIB S AT O E I AR B SBRT ATRIFE L - ow 24 1 BN OREIERCERN Y S5 L0
245, Linl, Zhsid= 44 FHERMNE T SO EN» o4& THRD TN EHETH 5, o
& &M D DInillihD < 7 4 B Ok S BBHTEEL VD, EUTE » THhEBiins b igkic
BT 5 L~ ARERE T H » T, 72N, 29 F 9 — AR BOIEN (1978) kBT
Db BAOEAE, © N bBURITINE & A BB O LTOPHB N ENATS o, BED - B
HWTH, HEDEE 3) WEOTHE S MIENHEREH 2@ b S,

FLT, W EBETHCEAE S TTUTO & S SHINESTTIE - 72, 19794, ERKBIMD /2%
DUER & L CHKIC 2 Bl IR TTE - fo R, 2 B SE B Uiz v A4 7y DOIEERD ki, =4
A HEfAS, B, SIS RN EAIELTE L IER LTE D, < @RSt < & ThidEy
ND T & B OMEBER SN, 1978 EPHEIIC LTS, ORI H » il (197941
iR O UHE TS ICHBLL fo= &7 A BERS, b O RIRETD < 13 AR I /o B/NEP AR IE
DI FRDELN A & - TH D, MoOMENEA < & CREBOILS T BB S M, TOEM, )
KD 3 vy ) — P EEBETHICH LT EEDENEE 57 91 il L BB SN S,

W (1976 )P 3~ A ic B 1 B EEOIEMBTEE A4 5 75T, I AR IR S
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Fig. 11. Relative length of the 1st (filled circle) and the
2nd soft ray (open circle) of the ventral fin to
fish length (8. L) in the red sea breams,
ranging from 6 to 80mm.
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BEL, K 9OMETERD SEIAREDH U RS SR htifia 54T & LT 5,

BB ORI, RS 6 ~80mnich 7o B HEORICEITEOI0% & = Y VEE Lickitic 20T
E (S, L) -« JHEEE 1 et LU 2 BERDFHNE T B RO AR L » TS » /2

Z OFERERELE LT V1 OkEE dic Fig 11 R L 7o,

IhEE 2 MR BROKRER 0; /S, L &, (KE 6 mip SH80mwE TIREICKE B B0IH~T, [
B REROBRILE, HE 6 S10mOR ¢RI AL, 20~30miiikTRAE D, TOki,
M U, WO RIS n eSS, FIE I - B - BTG S LM < 51 oMo s
E-BRANTOOEMERL D BH, BBEOEE, EBAEE~OBTI &G LB ihE sy,
T DS YT BOT, v &4 OHIE RO OB I RIS B b OIBIEBR AL E b N,

~75, MO EIIE 3 MR SICHEDS » B S H - T 2 LY B = &' B s il h & 55 1wl
TS 1978 4E 1 Bbo PR i, BURBITHOBINE HbETITR S &M TE 1,

JEH O BN EDRE I, SEOKDMEMBEREE - TEHT L <51 HROE M, 2D
BB IC ik E BB 2= 4 1 R b BB N 5, & bIRIAIETIED » 2 & 5 KEETHE 44
B HIEE, BI0mOTEHPNIC g » T Y, BEO XS SMEES TR & THILHE - TIFE, B
Yo 2HKMTCH, £ 0BG, KBOBEIVNEOHMEBOILS 25, K& LTIMOEE b & i,
LKL, HHMWEAMNCHMT (solitary) FEH L, MAEIGES < &BOWIA D THIABURITE & L,
O % & BEEES T F 7~ FRCED IS, ThOE0R LT,

C TR YCRIT I AR UIc R B %, &% 5 mflf TR U, BEERA 4 58 (B/A%)
& LTFRig 12 iKBIsR L e,

NI LB E, £REIG~2mD =540 1,73 1&E, 25~35md 174 13 EOWEL, % L TI0~15mm

B & O3B ~40mmd = 4 Tk, 1LACIEEM,
BT R R L bl B,

e B 5511 (Fig 10—-C), #HED
HERELT, Theh 1L.om/ B2 5KE
EFTED, 6 HT7H~19EOMO 9 OB
DX, RPHMY - V&M - KT 24
THEHI & DABD 4 REF AN -2 b
DEHLNS, TIPS 2RO LIRS
B () #BRESBmMECTH - & bELG
10 20 .30 40 Y bEdd, EEHOBEICHEETIE R 15~35m
D 74 BN B 05, BRI AT &,

mm { B/A )
10-16( 1/11 )
16-20{ 17/50 )
20~26{ 78/198)
26-30{126/447)
30-35( 57/209) o
86~40( 2720 ) Riiid

total length

Fig. 12. Comparisson of numbers of “Agressive™ fishB,

among the groups of different size of fishA, fhthicd 3 3 o< SO RERD, REI15~25mm
by size groups. DRE ST - ICEs LBORTB AR, ¢

NDSEIE L, 35meL) Ricis B & 4 0B Ao i

B¥EBTECIEREOE OEIBELTOA LD EEDbNS,

2—4—3 BRICEEBTTA

B, Mo~ 74 2R & U HECHBAIIC T 5 < L EETh - 7005 BkElloksaic,
BR, ko> 7 i (Fig 13) ekt s 4 P AKE TR0 F¢ 3 SIS L, “OME A 5~
A ORE%E, 6 AL1H~T7 A0AOH, 35EHE L, Hichd 7 HATOHMOEHEZRLTVS A,
1 B C OIS0 6% & A /- & 1 2 O TR D TR0 E LT3 & & L, L
FeiS T T HED BRI TR 350 E4AC 25T &idln, ’

« 6 Hl4HKE, BEO2 9 F5— bRICHBILTWS= 41 LD KEW (T.L 30~40md =5 4)
DG THIR LT OO0 EB I TH 5,
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Fig. 13. Temporal change in the occurrence of the fish which were gathered
under the underwater lamp at night, at the 7 stations in 1980,

E/o, COMBEICHI - TREDECIKEE vV A1 DREXEMBIDY CHTHEL 2o 7O
f&ﬁw%wuﬁ&mﬁwthﬁ%émgzc%h7mv7*?ﬁﬁo

Fig 13 %% 5 &, 6 Hhilic it b2 < OBRIIEILIEE - Fods, 2087 H Ll Tk
TORBEDL, THTFHIRBIEBEAEERE ST,

—J5, BB TRES NS v 41 LB & (Fig, 2), ©6 H20HUE, 2EI15~23moOpHp
d B2 oOKERIBMBTENS & & GICBIRICEEY, @6 BRKh g CHEELESmY, Fich -
TR BERETENTOELIES SF, FHLR0MEIBRD <54 BETENDE & BB S
kb, @3k, TH L. PHICEOCTREm « 35m% & A7z 4 4 1ZEBETE R 5 Ikic s
B ~H, TH LA - piic 2N E N R22 - 25mn « 23320 = 4 4 L BIEEIC A S0,

LT, WbD~ 740, HEHEOKRERCAHNTENFIURET Aic, 1LY, BEWcihs sk
I » o b Ods, DO TBEMETENTOEBBSEIIEE < 5, COL ST
6HF@&7H£@K,%n%néﬁ%w%mmﬁbh%obwtmﬁfi,7Hmwmmof%.ﬁk
28~32mDINE T T A, ik, REELKEE S EEL LT -T0 A EbEHS NS,

* 7T RBHRM 7 oy v O RIS, Bl Bk &g, FRKE 0.5 m ORI fka1R
WLIbDTH b,
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3 E &

v §' A PR oM Ic B 34K 0 & BTERAREE T A HBHEO—2 & LT, BAIKBY SN - &
HOBR AT, WHRNTEROWE ST » 205, £, HEURKE T, $iv 8105816
T BEAH OB SO BRI A SN B L EREREIL->TEL S,

MO HER &5 - Filih D = 974 1, kwmv¢4®M@cwﬁ%m%(M%@”@W*(Fm
Fig,10, C) &5 JUBRCET B EAEARD 2RO O FHRAR U o] H%LOT%TQCﬁwz)
B DG ER S S LT 5, * L#m. mbmu&WFfé7im%/m(im8¢1%mx
14.4 fAtk/nf (1980 4E 1 Billh) & EARMHRIC LRI D SEECES R - T L & iE 5,

F, A6 OHMNSITION TR 1978 ~ 1980 FFIC i, D =44 %EEHh v b/l 7o h ~
oy TC K BEERBR I EA B K H40mmp] [ E THKY 08 L, b THEES W HHEMICINA T, B
BLIcAYET I e AT 73 /N & UL ERw 54 DK ESH0MATHRICTE S 5L
b tee KNS AT HNIGD I O 19804 1 BT 6 ATHTH 7 KIFS (1983)%
Flud, R AR T BARS U C LB SRR B8 3 v BT &, 10~ 15 H LR IC IS
FRMESEAE, SHEAEERSTUAEINS LIS, 1978 EF MM ici s A 148,
MEL0mFTR O~ 54 DB Z0BBNENTEY, THIRASZE S 7 KI5 — FRIC30~E0umdD~ 54
OBENDSE OB EITH OIS TEE {1 » 72 (Fig. 10C).

BRI B0 B = 474 DHEFR D I eritical TR SR W1 IC & W TEBEINC D O TR~ OB TN
Dl E NG (B, 1977 )%

OB B AILDVTH, TR L T 5 Rl & A MHAEMICIRE L TAFR L T

SHOFHRMD BB HEEBE UK OEREMAD L LT 5,

D E, BN TALHNLECATHEBINICIHDE-THL D,

KB &N RE (0 ~B0om) &K (Rifik 0300w 13 ¢) OBIMBIK (Fig. 3) kLT, &
BHCB I AREESHIBUL, BUHO2E (6HA6H - 8H) KU TH-T, —H, EECBT 5
(6 H10H « 12H) 2R ELDiIKHAD, Linl, ERRKe 54 BLLNELE 700 EETD
HiBASE 7 B 1 ol &, Hinim R Ui

—J, BRIKBGE29F 5 — b E 0 IHBIEOEREEK (1) (Fig. 5) 2454, KRBT ¥y
WAL L THBELTOREE 6 ~8mdD w44 BeR10mLl LD+ 44 & LTERBICHIBREDS AR LY
Fol (6 F12E » 14F) B S 5 S Bb Lic, £0#%iE, 7THIRA- Tl L4 5%
T, EDEAEE N T, COBICT S, DEDEIRET S 2 ¢ 3OKRERIAHN THBRMTRIES h
(Fig. 2), TARUHICEG ~NTHLE0mE A,

~J5, COMOMBESHEE SN (Fig, 6)% 45 &, PEH@EOES "A”, "B”, "C*, "D" &
U\ 7z Poisson 43475, ﬂ*fgfléﬂjfl’ﬂt%UD#’?}FX”*“A.'C’MQL'Cb\ (Rig. 7)o

TS OB SBURA Y, BED» SEEANOHBROBLE RBUO SATE LD TADLE,
OWBUER] ((FER) MHo& > RIBEIET 50, @7, MOZEMIER 0l - EESRD <&

AR E5THANARFHENTHWS (Fig. 8)

KEE2mE L SHELL, 9,000 & LI FVRIFARERENC B 5 v 44 OAEL, BURGFIE A
b, RS E~OEMBEEE /0D, BRBEIEE b & /a1 i]ifjd: LB & B THELHL B
25, ZICA BEHC S EOBRRIEI DO TR 2 INA T LEB0H 5

2) MAM®I%ciafﬁatm®m®«a4®HWMMHM@,AM%(1%3)# Eikzg e

* RS HOEBHMKIERMMEN A0, COBRMHOEMDEPLELOMII b L ILBE T
ifé')f:o
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W B o OICITIE - f/NE R L B TS E ORI * L& T, COWBE T, 1979 4 0 B &
AT, 1980 4EIE R F o =% I, MO (B~ - 8- 5) 258 L7z 160 Es 0l ki s
Tl nte, CHILE-T, BLOMAE DD EMTE I, COFBEEDHK S VDb TR,

#-7, 1605EM0RE & IREemE, K, BRLEXOENLETT A0 ER, 1.5 ~2.0 BiE
Bli, DOLEUEHEFECa « 1 ~Dp » 100N A DT THE 7205, BllEEERE45RD, 20
T DFRHL O T BB DAL EEHEZ SN (Fig 4),

®io, BH, BHECE S 4100, RPs 4 FOREZHTHEDPEOOT, RIHH
HIETH -7,

R EERICET 5 HBHOEL (Fig.3) KB 2 HMoMBA %L 5 &, 1 2 BillEs, Kkow
Y I o BRERA D T & Rk 513 1<, & SIREIE 0 ~50cn, BIRIZET, & % O 300 ff
S, TOREBEENSNTOEOETHED, Lerb, K, 2mOESIR -8, S
30cm& AP TS NScidd, THE 12D 7 F5—F (2mX 0.6 m) Q& LTHILT T &8
HHETH > WPFRICLTS,  "RE" - "IRET OB T NTTHOC & AFE LT CREins
H5,

g, Wi B B 440 “BLA I & (pereeptivity) * OEINH 5, 75 v b ORGH LIK
PTHATE BRE S LB HZO BT R 2E 2o eRIZBY) MR TR S5 55, < ORI
T, 6 6H. SHICEMILBTIRE~8mD =4 BHMENTNE (Tab,2—~1), OB
D &4 RO R LTI BTy FIROWBPEDGEE LT, 07 EITERMN o H B & 1
EMEET 5 EETER G 0, IRk 38D, B~y EBBETHIL S 2< 51O/
DRE S THMICHERR LSO BR OIS 5 g 0T,

RHF < I (1981)% %, FLETHBIGEAG & IO TR 6 ~3Tumdd < &' 4 o ikl o e BB 1715
- FeREHL, REHGBEE (T.L /sec) & LT, 6mfi#0.5, 7~8umd 4, 9~11mmw 8.8 %~T, 12~
16mm 11~12 O EICE L, 21~21mn 8.5, 34~37um 5.9 LML BT &ARE LTS, HRE
HB WTh, BEEED O RAETICBITT B0, Mad SR « B~ ORILO OIS %
T A, FEPSEENEDEY, KETBHETLE>TOS (H 1980 ),

FEPRND O BLEHEK 0.5 METOREE, KEFBOKE,SBL% 0.3m LETOEE, 2he
NP LR, RE2mD LA TH, 2OPIKBIESNTOROENS 2 E VS HRBICNAT, &
BOTHEHM UMY, 2L TEL, WRAT O LEL (RRI10~15mmT#%) BE»NH-7T, 6 - F
), BECHETE ov 4 DBBSL, &8 S5 T COBBENTHR LicE DS HERSTE X5,

Ei, RIEEIERC s 5 HRROMINE, SR EENEESES> 0T, B—HTE80, Lhl, #
8 & RO BB Lo £ B EAEEE TR N ENEIENE & (Fig. 3 )

MDD = &4 O AR  BIERALASEN - 08 5 < &, Hilsitic b, TN A REIHOHH
SOHEBITH B, BENCE ) 5H0NE, BE» ORE~NOBTOMIcE 1 28l - okt
H5 "EoAIE" BHEbsENAL D,

T D& D BRI » CTHBIOMMHED e & BIERONEE 234 5, C OBRBINICE i % £ 820m
BED=5 420 EL, UL bBRENEL -/ 7 A 1 HOUBIMMS, 12785 — N+
12w (=2mx0.6m) & LT 158 Mk 79,0000 = 142 x 10% & 5 BAERHEERH AR D OB,
ks, Ol 1980 s i AEUE (7T A31H~8 A 3 H)Y MY 1k, 130x% 103 ThH -1,

3 EUKEIN A 1 B I IS O B IS A A A L D, 0, HMBEOEESEE, A",

« KEP (BME) kB &, REI10~15mEiBD < & 4 H/NBHBEI X - Tl Lo REeh b, —F
MR~ &4 D20mm% LA B SIS v F RGO E DIKT B~ 4 4 A L D &t
HSERIEDSIE A U< 15 60 & 7 2 BA0MO K & S AUTIBNT "R EIN " & & 2 ERof
B TEBLIKES,



112 ZR G HAR . HIEG— - b mik - SRR

“B®, “C", "D" & o/ EHfEOM- o Polsson SHED S E /2 bDE AL AN (Fig, 6 -
9), THERESDI, w541k M0 %EERA %Vafé£vo

Fig, 7 kA OLND LS, Pl »=<10 Poisson 975 “"A” Ik, 6 Hl4E» 67 H 1 HE O
BOZ B 0 BICETEDLTHWT, ChEMELT, "B (» :':4), DT "CT (m==10) A,
BiciE "D” (m==30) AT 58, w54 OiEH (Fig 2)PEB~OHEBEOEL (Fig.3)
WEESBAGELE, Lo, G- 84 OEERRDELEE TN OO ZEHF MO 2L
DOEWEEZ BB,

Fiam (1978 ) kKBWT & IHBIEUHE Sihs, m== 4, =200 Polsson [ADB/KTH -7z, &
OEIMEE, 1w (=1mx1m) L9 FI— B 3HBBTHD, —FiBRERCESTIHEB
RAMS 1.2 (=2mXx 0.3mx 2) §ifgOs 7 F5 - B2 HBHTHLOT, BillEo#N
BB, ~LT;?, AIED 1w 0 R (ns=4) EHBED "B WG 25D EHETE L5, "C”
DT, FiEOm=0E OSBRI = S ICBIEIETAELT, "D "CT LD bEGESE
<%ﬁi?7hd“%v947b>ﬁ§ﬂ;é<h%o ZTT “A" i, Fig.8 TAHONB LI, KPEWTHBE, BT
WFTEE & D S S DB OIS TR MR ER LD, Flg 9 kALhBEL Dk, HETHRNT
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&, RUSAEB S TSI NBIRIAR A>Tt Eb e WA LS,

K, IROE-TC, #hETO=F 41, DIEYOBOHEIS - T, BHUTEEOD R & — vl il
S THOTWT, k& LT, WBMHUHCER LWt i d I,

LH3LTHBE, RET, 0L 2hOEERD, b EAREE - T, BAIHRICILER LTHE
DEHEETHOUMBOIFELTNE T LI D, BNOKREBRTE, A v FRERWTHKSS <44
b B8, #NENOEEERD S V¥ L4070 LCHO niche % HHhDOHETHBEVEHSFIH
LThaEni ks,

) mwmﬁ<mhwb>ﬁﬁﬁa = & 4 T S0 T, mr<umw&W%,mm@®mmwm
MESNTHEY, Choo2 i, KO EE L 2 KB KD Mo k555 LR LE
%5%&%ébfm%$5?&@o

b
m/k

w BNTWAI, "BY ASHISh (solitary ), "C” HEE b (aggregation ), *D” i (school) K
HLTOAEEENDSEL O3, S%E LI, BEEBEIBEOBFRI 2T YaMacisHl, 19627
HSE U Fo 8% PR & &5 S BAIBIEDZ Lo BLA G INA TR 28 L & 5,



HURIGTERIIC B 5 = 24 (FHER A R R 113

WHAOEWOdr e S B & LT, #@IE (19800 25, 1979 4ERE Uil %8 L /o B
R BB T 5~ 51 ORPF L e L LMD B5, <& 4 g F15~25md B i i BURTTH) % &
W, FOBRKERESHOCOFHRINT 5 &, FE0 LEEREROBREREL TH 5,

WiFe (1980) ' #s, Bph (school) &#5biE ) (territory) i, (BRI & RKFstk & b 5F75)
DI L b0 & L, BT 2 L AT AHFEBEL LD, D20, Bk LTH
SO SIS S TERITE) ) AL, & S TREFTINC & » THNO RO —~EDLS 0%
BIZB# 4 A 00T g d 5 & LT0 A0, SEOMINETRE—BEN—EOE S 0%
B Lk e S 0D BERId T iy,

~J7, 1979 4% 2 Hilh & 1980 4 1 Bk ihha ik U288 Cl,  BiE TRETcO~NI k2 v
AR EIER LTOE =5 408 AGEBOIAS[TBIE D THE 505, BETCRIOLIUFD
P HAINEY ARACI R A

FCC, R (1980)° @k L e & &0 Cilith o < 44 OWE QUG OWEEE m) &
DERE A5 &, "BERTH” Mdgsh/zoE, Wohb ZoEmkibe LT "MlRIhi” Lahns 7.1
~ 9.7 B/ MDBETHD, 19804 1 BT 144 M /& NLD BEETH 1> Hiha il
WEROAB VDS, WX ERBET, "HRTEH" KA oh, BEETECOL S RTHE &SR0T
REMEDSH B & & AUTEIR S 5 BT, &5 BRSPS LAl L & D,

s, MrthD B Taml10mD v 54 fFf (1981 4E 1 5ih) CTHREMTIE % LRV k- Tt
SELEOIEM &Y, BENRBRICE TS, HEEN 3~ 4moOE—FHOM LAV ORI
Mo sL LTHEH, —F, CCTOBMPHCIRG Y, BRHET & TREZESEuhs & 10w 1
B HERER DB E TIE L CORBRENE D — R Th 5 C & b R, ENIROERE,
ARSI, X SRIGEABNBRIICEBICHTEHD SR,

WO LTS, S EROBITIAREE &, 4B (innate) € “HAATNATH" LT
HHAHDh, théd, w5 AREBBEOHERMROELTHRILT A EDUEDH, L0 > tHETOD
WG Al B BB 5 D,

5) AT SN S &4 B, PR OBERRc e i &, e rcas ks
15 gk & o TR LS (orientation) 2 DA MO BB TH 545, BIRACERBEEE T BN
HWEHoEhed, ol KMoy sy - MEEHEFCEOTHOIMBE ST, —F, I 1K
%3, AR 6 ~10mORICHEL T 2E HIE L, 20~30mfig TRAEERL, €0% HUhsw
fix&l, MEREE LTETANCNS (Figll) .,

CCTHEEHEOLDE, sAHMEOHSET, 94 OHEROEEMIGENE LT, =94 2084
F 54 ST, R LSRG A ORIy (EE, 1958)'W A, ThdéF ¥4 OO BB
WEOHOMETH 5, KD (1980)71 L% E, F 44 OHEMIERRI0~20mD K & & CRRMEE
> B AETE~DOBITHRBIC S B LA LN A0, T CRBEARU S, REI0mE] % TEORMTR LI
MITEART 7 044 R 1977)'° 2= 1 LRFHIBO T OB EHRE AE TN 5, MEE
1 & ORI B 0 B EOFM & O SIZRBAHRED, ChoORHORMOSINE, OV THER
SR OAE D i critical MBS BERD & BERIZEIMD>TOE00, ZOLHBBERV
T EHR bGP TEBOMESUBIETHA S,

6 BEbHMASE L ikth CERE N A 41 OBINT, B~ 44 2] & R TRIBIIE VI
WhAHOMEHL (2 -2), Fi, WEBRIKES 26 e 2BI5~25mD <54 OB (2 -4 —
3) BTiEbihic, ZOED, KEZMENHSEOBTHE0T, BENLIBOERE GKSE > TS &R
WoTh, HEOIFLEL, OO < &4 DREGHED—DE B> T B,

REF - NI (1982 ) OB A IO RIBIERIS GRS %52 T & 4 HEFRO 518 % S8R iic
WRIckERIC LB E, 2R ~TmDBEMHEHOZ  WKIHEL O &5 W 1,600 ~ 2,000 v 2
DIFHC AT B DS, 13~15a DHERIT 1L B & KIBDIE 20007 ZLLF, 19~21mnD R IETE 70 ~



114 ZRJE e ER AR I bk mk - BEIEM

1307 2 DIBICH T 5,

£0, A RDD = 54 Jifadd, RPN OROBSH IR L'Cﬁ\ﬁ SHMBI L EBNTN B,
WA DI BOTRAEE 6 ~8mdD < & A4 HKBOA RIS L, $IEHEEE KBEE D, 44440
mf - AR T A& Vo, BRSO TP ERNEE LN 2 BB NL Shi,

DER, Mo S A SEBER T 2B, BillEE o6 BUHSRImICE Lo ¥ 108
FTEICBICEE D, 6 A0HEEICE, PO 1 DBEALDKRSE ECEREIE~23m> Db DN
Kt O, FOMREZSATENDERED T (Fig13), Zohid, SESBmAE L=y 4k
BB ESHHD, COBACATREL <51 OYFMSZ BT - TRBIIEE 5+ 4 1 1k
B Iy, T T Bibiiic#s 5 &, BB TR ENE VR EL3~32mmD/NUD = &4 121 55
HICBE BB,

“EET (RS 530 EE ) ?éj’éﬂ‘dl*nf: BN (Fig. 3) i, 6 HIZHERTH 1 H¥
CHIWERL, T OHREKEITEEUS , WMEEeE b= 11d "IE THH L o= & 4 10pis
&b, REMcBgE—84d 5,

FEPS (1982)' e dhid, BEARIERTRED SRR 5 ~30mOMFERABIT S HEREOLES
~ 15 DHERIC 15 B & KIS ORI L IBEE 20000 7 A LT O LB O BRI Ma'd Hd&Hiishy, T
OBHE R E19~21mO R RN/ 5 & L DB I 5, W CRBIKBEE L <5105, REXT
FIRE I T A RKE S TH B, ibhDKpP S 4 bIESSh= 44 i»ﬁ\c}; BIRMIDIRED 7~ #
=M, =, KO OERME S SE2mME TTHEOTHEDIR L WAL, KE2SmL, LT
% & Istd % v 44 OFF IS AIEEARS <Z 5 & BTl LG,

1075, WO KA E L Co/NUE % I 5B & U TR O — & 18- TO 525,
CDMDHT b, BB HICHEYMPEE O, FABKE BT S <y 1t hafad
54TH) (biting) MEPEEE NS, KIFS (1983) 2 (3 445 (1978 ~ 1981 ) 3D B 6~ 54
FREROBIIC OV THE LT 5%, 28 8 ~b0md = & 4 (ARG BRICH » TEERMEY %, i
AW lE, BMEIO nanplius — Calanoida (i Acartia ) — Harpacticoida — #E (Fuz 44
SR EEABH, (WIS DR - B D) MIEIC K - T, BT AR A A 18 B W
BhBEEZ LN (19804 1 BB D 4 — 2D & S ) RERAEMEH AR R 4 5 BE iS4
ENOBIT (@f1smil k) 0580, £E20mp, LT bREEa Ly Bl s e U B RS b alko
AR L ; 3 v RAOREEMET S &, ¥4I EBBRMEEORIFERE T T 5 ; 5%k
NTh B,

BRI B TR RI2mE), Ficls > TR Y 2= 44 &, 19804 1 Silbic ki) 2B & ~
Y AR EEE LR K T, $76 A0REHRSRIS~23mOEHAIchE B4 &1 -T, T
BEWKE - T Acartia P& B ENYHAY R AT 5, DEF IR RBmE] LR Ly 4
INBIH A ARTE LIS C 18 0, Sk D /NS O 47 585 ik 2N A e ik e L, IIC » T H 45
JlciE B X5 T QitA B &, £E23~32mD —HEORA v 574 B3, B & /NN IRE
Lo3d, B WG E-7c GO EH AN B0 & KRBHED R EOIREN /o< 474 BRI 5(1983)
DTS v FHAICE S O &4 DA S, IRk THI S H - 2l fuds (1979 4R No 1 TRI0ZTRED
DSBS BIEAE LB O S D & CHERE » T ] & LT BTN 5 6D L/-DHNS

8 Khigic, BERIIEA S AU B O AR RN IR B BIKTTIC 43T, niche OFHTHA L
FORBEBYHSAMEEAHGR L, HRBEBREATOS v 54 FHAD IO R & EED T
5, WOl &aili~b,

$-0, ANAMII D EEENE S VEBINICE B S o~ ' 4 (FREROTRER AR & UTHMSM
HEI TS, OEENHESD D, D&, BHICE > THEAARN “RE” RETIRBO T 5171
DOFRT T « EREEER Y O, &~ &4 BRO4E SR D g5 L TFilirhd niche D51 &R
OHTH %o




HUB T RIBIC B8 % = 2 4 (R HHR oL REETY 115

TR RS 1 B AT i IO & ok < AR B ST IR 57505, T CIC 1978 ~1981, 4 4ER
sl 2 EBEBMOM CHES N~ 4 TN, EEMENE SIET T RGRE S, 2063% 3R
By b« 20T 4 9 JICE S THERS0 &5 € DEORE TRBE S il i 105 1 & < 38
L MBI BRI~ OYIMLER A 575 S —EOEN, MLES (1983)° wkh-THExh
TWd, TN R L THRIRT 5/ e & R40mLl Ficis 5 ¢ Tl CHER SN TH SIS h
Too & T, TG REEMORE A S R, o v 54 B R20mETRICIE A LA S v
HEEHE L, =54 MIRBIMTAEEBI ETRE-TVS, Mgz 2 FOMEMhD T,
B b, BRALTEBRTNG L BN~ 44 % BRBHI T 5 < & 248, BTN O koM
BETHS, 7 v Bid 2 UHERA, b RN 2 M40 TF - 72 R E20METHRO - 7 4 %1
PRAEI & L CHOW 2 A0 HOHIRETL S, BIERKELE TO~ 1 OFH « SO
BE LD SN B BBERBES D, F72, RECEPER U /g, K o0 FUs o &

S oh UHITR S B ENEE B L MHOEEOBREEATNE bBETHA 5,
~7%, BRRIBEICE O BAFHER O IETTIIC I, B RO b5 - T, MRINIIC ST R

B L, MAMOAD AT RS < T E L CHBERAZ LS 540520, BT, fisms
FEWD THHEIC B O T—EOBMICHRMS N 5 HHHHHRE, 90l & amasiuE, MofETi
AT LAY “REER” 2@ 2 &0 REELD, SEOEAE, HBABREFT - T 3hoh
D= FAFHERDER D TS WA L D, BUIRTH, ERPNTEELENT 3~ 4100055, o
DEEEYOMIIE Y 4 3 v FOEIEMOBHRICL - THD, MICRESNAIRS L < 3 ms e
B, B - B LBEORY OhY, CORERBOERD oW TRENED H 2 HIEEM D,
LinlL, BRSNS 5 v & L DI 5 £R10~20mmD% 5 O S BHIERO~ ' 4 i4, Oz
niche TEANAGCRMAL, BEELTHEDEHEECTE bickiE -7, KIFS (1983)2 e+
4 HEMT BMAYEEA D BN, COEA, AW niche TN SD =5 BRFES L 3HET
BN TR LRI NE, bLIOLHIRHBESH SN B oW, —RESBEN ~ & 4 Hidd, EE
BT, RER R CEREMEAPOEREELTHIELBS Lt b, BRIHRICB LTS,
HELHLOWAE - RBICBOT, WOHDOBFLORD = ¥ 1 HEREREMN O S>Fihah SBbh,
ANEOZER A S THRT S CMNE 1981, $K1981' ), L OEWEIME BARMERIC BT, KT
REREECR TS CENTRTED D, +OWHHOHEROWRMIAE DL ->T WD SRS N 5,
TG EER (M AU DSBIE Liciliotev 7 A 1ED3, EIEQBO niche 2 ED LA AT 205 S E Y
FREIREBUEOETHS INC T2 T &I, =41 OhEIBORIRDBPO I BETEH A 5,
FFERERN LRI B4 5 &, KEFS (1983)7 #8842 M0 3 v+ A/ O G4 2 b
D2 A F O TIEL, BTG & BNERODD = 54 T b5 S n 5 BN TR, #allic
FPOT RAREPEHCARTE U THEIR B v 44 OFFEAE GREL i, BME) 23bh - CHEA <, ChogLT
BATC = &I NTNS OB, (Rt b BRBRO 2 N E BT, BEREETH B, ABMII niche T
BB LN THEE WES hicw 54 OB, M8, U LB E LTEP 0 0%
D2 545, WML niche K WRFE L T AHE * WIS I Lm0 E LA TH B,

BRHRIC B 5= 54 OHERO OEM 4B &, BN EHEREE LU TiRO0RI niche iT, I
RO = &4 W ANE P TR ED B A0~ 874 82 008 D g - T 5 80580 BT
TEFTEEO* bk 1981) ,

A EHE = 41 ® nursery ground & L CE M TSI 1975 ERIRB A NTE D,
B E LTI i3 L= 474 DS ORI » BB NAE TR T 5 & TOB~FRO 41N 7

* YAMAGISHL (1962) 7 [ [5 EEE HUPIEHAD = & 4 {FHER DR & % O BRI )T, FEHB0 Ricik B
FEMSRE M- PR MO L OFTE), 30HIC " e DX D BEEEMMYEBRTRDL TS, HED
Wb 2 DR —PEHIBED &2 D ERORERIS Gz & 05 (KT« F43),




116 TR G B FIEP— B sk - RBIERE

OB EOMEAGHTHSMCENTVEDY, CALOHENRO > B TRONZEMEY v ¥ O
IR B %@ﬁ%aoﬂﬁ%%U%,1%7%@&@%Wmmﬁﬁﬁw%<,m®¢(1ws-wmﬂ0
I BT BETH TS, v FAHE BROREIDEN, WSS -7 ¥ L0 M ICEmEE G 4
TESAHIT I U 1 2L DB DTS, BRSO EBIGEN -7 & 0D GERIEA 198017 ElkE 19837°),

AERRS « BB - EARE O B B 54 ORHNL ( food niche ) OFERYE: - k(B
EA 1083%0) h ok % B E, COBBS ABRE, HMPMEGTSHENMKZ L OHRETCEL TS,
ZoEm SR ( shift from ) PR, FICES I ( persist with ) Lic&b A 5,

B ARIET, AXE T AT Ve 2TV HYAEED B BOBKIEDRCTH, Rl k> T
FFED niche 8% LTHRIET AEENBH ENTHV 5, BAEATGBITHED 4 1ICBWT, EHY
BHTERER DS TH A 5 EOFRLH B, BUK L fow 4 TS, HORBHE L Cﬁﬂbtb,@7
WREE - AL, WALAORMNE S CGEE W, B . BRBEIEY B~ ST AL,
R AR BRIBASIAR T 5 &, HAEBRLTBEHTAC oL BYLNTV S, M (1983) 2 4,
“HhiRE BRI AT &éhé?a‘- VIRAS, SE% (persist with) L7:0, @) (shift from) L ¥

BT, SAESET AT & EATT A1TE) & A AW THROMANRIZE IR 5 i L - TR 5 C
&gt W OBIRTIE, = & 1 iR D& - @ﬁ'%ﬁxmémmfééiémﬁofmﬁwﬁ c
DD D = ¥ A HADTFH R, CMNEOhO = £ 4 SE&DT) AEEROBE U 7 FE O R
T, BB ST IS IE” SIHFTE A Th, MOPEHAEREE LB DLl &ip
ST ABAHE L TETIGE, HMAGOBRAK OO U OYWBENLZDICHERE N
T, BEHEODHBULC L -THB C&ﬁsfé/&b\%ﬁ? KETHOFRHOEWOBHRT L LB I, &
BORWBIRER B 0o COL SRS, i  BATHE B 5 WA & CHG R0
HRRICE 2 87, BRIERICE T 5 QEEHE I ShOBTEEL X5 &4 381 b, FARBLSS S
ElEbns,

= 9

BRI B 1 B BEFIRIND 1o 0 i % = &7 A Rl & L WA A S 1 3 B B R gl (2 mi,
9,000 77) CHUKIFHCE KL T b M@cmWT TS ISR TR0 D KR~ B B0 B E
K LT I~ Tz,

) g2 - 3OEEH AN TRRET S~ ”4WWQM,WM&LTMﬁ$M%§?mm?m@©

TEHIE Q0~30Mlk, /7)) THAE L THERYD B
@ Wﬂﬁ&ﬁm@u@%md%kwm%zmwém,m&zmwmmmlﬁcm KB ADTIL,
BN SR 10~ 150D Bl A ~TC, MEO IO S0 5BR, KBREEICE S,

(3) é&(iﬂzwcwﬁézﬁf.%% LiRge (41) MHMINT (0 /S, L) HRMciEL, oMLl
58 7% Al G e ST ORI SIS RE LY B RIS ~35mmD B TRRIIC B solitary  (CTER S
B 54 BPEES i,

@) EBLTOE= & 1ICGE S MENS 2 & CREBOIAD BRI, 2E16~20mfEikoidix
178, 25~36mdI3IE 1,74 CiR&hie (1978 4EOBMMEMD, Lh L, K0 EEE U5 »
PLE) TRCOFHEA NS, T,

(5) I, kb5 4 bOFE < ICHE B~ 54 FROB (1980) kD&, BZ O ilirho KB
WIORRIC LD, 2ENMECATYS, HE/NUHEYTH L 75 vy b 2 ICRE LB 5= 54 15

w4 4 AL, IEIC L - CEIRMICGIBEE I Z 20 TE D, Be o { HAREIKREEL DEHEIE EB0, i
D L RSB 1 - T A (SR, 1975 ™) &bt 3. MBS B G & BhN 3 BIRD
RS & SEURICIR £ 10 e D BTN A b iR hiin,



HURHI T RRIB IC 5510 B~ 2 4 AP DA BEAEIY 17

WM SRR E AN AR T 6DEEALENE, # LT A, HUNICREOL iz s
4 bu;;/}ﬁﬂ"ﬂiﬁ’i»’a-éh%ﬁiﬂll 3T &7, BihE eih ot et A i A iR FE L
MY ORI R D,

6) =54 i L5 MREMORAOEEN & &5 &, B (solitary) , Hi% ¥ (aggregation),
4 (school) & W o REIE RO i - fo FEAEDS, ROEMABE AT G- THEL TV 5,

BRI B Ot SRR ST B~ 4 S, B s BEE L VD T Skl n

Th, FRHEFRMLTHE DL LTHERML £ 9,

1) MEmEERE NS = &4 FHERE, ThOZEM » A niche 250 & > TR T2 MM OERIC X
S THE - T B0, KRKROED T, ThoH, G35 “persist with * U7z D, )" shift from”
L4 288 s, ESERD QD OHARIE OB AL ST 5 Jfkic >0 TH Uk,

51 A X ik

1) HRIRIE, Aubidds, bdatee, BOIAE, WEEE  HRERNCE Y 5~ 51 O/ EE, A4
BRI ks, a4, 1~37 (1983).
2) K E, HEkRk, REME MBS R 5~ 44T B, R4, 38~65
(1983 ).
3) Seimei, MORISHITA: I¢index, a measure of dispersion of individuals. Res. Popul, Ecol, 4, 1-7.
(1962).
4) W B <A RO~ |, BOEBIC VT, BEEREES, 1~11 (1976),
5) M 5 BAEBIE S v o 4 TR AREIC BT B~ 1, BRI HES O KSR,
PR, 54, 231~258 (1980),
6) R¥F W, NUERE < &4 YT Bk, #EUE2, 49~54 (1981),
7 ) Hiroshi, YaAMAGISHI: Postembrynal growth and its variability of the three marine fishes with
special reference to the mechanism of growth variation in fishes. Res. Pop. Ecol,, 11, 11-33 (1969).
8) T = &M ORI |, MADFTHIC>NT, KEHM, 11(4 ), 189~203
(1963 ).
9) W 1 PS4 MEH BB b ' 4 AT IR, MavEker (BERD,  (1980).
10) thige 7 fTEh o4 nESE, ek, 148 -156 (1980).
1) FEEFE— HAERHOHERIHOTIAE 1 3 (NIHERESIZA) 68, JUR- oIk 2 #%, (1958),
12) FAPSRET @ Lfedliic b 59 ¢ 4 MR ORI, BMUKERIT SMMARE, 129, 144~ 183
(1980).
13) Hild g REENETH 2 0 &4 HHFQOEEEIEE, MIEke, 10, 1~16 (1977),
14) REF By, MR < A FQOSREBE)NICE 2 5K IREOFE, MU, 3, 45~49
(1982).
16) # LhAGS, ®aih e, TR il 4 ORI (RT3 ~ 56 FERD |, BB,
ZEkt24, 66~ 104 (1983).
16) g B RO SAREMENDIGH, 9. — ) vAEYEEPE S, 15~28 (1972),
17) NEBEAME B 3ES M~ 44 O, KR 66, 55~70 (19815,
18) 4k JK - SIHO AT SRR E T -, M~ s ORUFEE AR, iGEs Ay, 3
(5), 322~328 (1981).
19) BEHIEA, A, B sk RAKEICE Y BIRAETR ~ ¢ 4 M RO S L, TS 54
259 ~ 278 (1980).




118 ZROGE - EAR - FEH - Bk WRERE

200 W @k, BREHIEAR, SO Be Bk 3 v HRE MO & 0P E ¢ BTG
algk. 59, 101~118 (1983).

21) RS, WA, BERIEN BBk s8R~ 4 QBB FOMNE, B 59,
71~84 (1983),

22) sk EAENERE ROV BOBRAEKICOVTO 2 « 30RHM, RAEMEELE
22 (2), 271~302 (1983).

23) M Jk : BYREEOS ik D BUHO RIS, ATGAER S, 16 (6), 318 ~326 (1983),

24) EREH- Wil - Wilkic By 5 PRERHOKES L URMORERLICBT 20K T, K
#, 47, 51~72 (1975).

SUMMARY

The systematic underwater observations on the larval red sea bream Pagrus major,
cultured for liberation in the semi-wild extensive farming saline pond (Fig. 1)) were
carried out at 160 stations by using scuba during a period from 6th of June to 16th of
July in 1980. The fish grew in the No.l pond as shown in Fig. 2 during the observation.
In turbid water, where prey organisms, pelagic and demersal, were propagated, the
observable range were limited to 0—50 cm in surface layer, and to bottom-30 cm above in
bottom layer, beside to horizontal 30 cm on both side of diving course. The OCCUR-
RENCE, numbers of the fish observed along 2 m line of each station, was recorded (Tab.
1: surface layer; Tab. 2: bottom layer).

Results: 1) The total of OCCURRENCE (Fig. 3) was larger in surface layer than in
bottom layer when the larvae were 6—~8 mm long in their total length, and then it gradual-
ly increased in bottom layer during middle and late June when they grew to 1535 mm,
and finally leveled off in July. Horizontal distribution of fish, expressed by rim total
of OCCURRENCE for each observation (Fig. 4), was shown to be uniform over the
bottom, except the structural shallower portions of the pond (b, o: near shore and k;
upper bank). Frequency distributions of the OCCURRENCE could be splitted into 4
components of Poisson distribution (Fig. 6): means of each component (“A” to “D”)
were < 1,4, 10, and 30—40, respectively, implying an existence of different types of
grouping of the fishes with different density. Temporal change in compositions of those
Poisson components (Fig. 6), might show the change of appearance of “‘groups’ over the
bottom, as following: at first sparsely (“‘A’’) then gradually densely inhabited by “B”,
“C” and “D” in turn, presumably each corresponding to “solitary”, “‘aggregated” and
“school”*19)-

Values of MorIsiTA’s Is-Index?, as a measure of dispersion of individuals of the fish
in flat portion of the pond (Fig. 5), drop at the first step of appearance in bottom, then
level off about I5=1.2—1.5, and finally go upward. Those imformations tell us the 2-3 size
groups growing in the pond (Fig. 2) might inhabit efficiently the bottom space niche.
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changing their types of grouping.

2) The morphological characteristic feature on elongation of 1st soft ray of ventral
fin (Fig. 11) between S.L. 6 —20 has presumably certain behavioral significance relating
to the opening of sedentary life of the fish*»$). At the similar phase, the aggressive
behavior of solitary individual, observed on the beach portion of the pond in 1978 (Tab.
3, Fig. 10 and Fig. 12), was shown by about 1/3 of individuals which were 15 —25 mm
long and by about 1/4 of those being 25--35 mm long in total length. In the night
observation in 1980, the OCCURRENCE of the fish crowded in the light of underwater
lamp, was counted (Fig. 13). The OCCURRENCE decrease gradually by time, and size
of those fish (Fig. 2, black bar) were also differing gradually from the previously grown
ones. Those fish crowded in the light would appear as the feeder of light attracted
plankton from necessity, sharing food niche of the pond with other size groups.

3) Those size groups in the pond utilize their niche, adjusted each other, space and
food. And “persist with” or “shift from” their habitat after liberation is discussed from

viewpoint of feeding strategy of fish for survival %





