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PR, WD R & BEE O ICIIREC £ [ S0 58 R AOICTTSE L e BN T < o
ATREAABE 20 5 RFEH% BEEATL 57 Y (Seriola quingufadiata Tasnck
¢t ScHIEGEL ) % terminal species L3 2&WESEL L VB, COMEHEEHENT L EWES
B BHRE LU, AEREAERRAOSIRY SRHEO B LIMIER TR L L OTH Ao

I 5 ik

BEMOBEEL 7 ) OFEBBREHOLP I TIDE, {{IBEBROWL Oh0EBBCRIEINS
O 9 bEXFARACONWCTE A 2 BOEREE 2 LT, KB - ATE5 - REEMICEAR
WREMBEEE 2RD, chiCd & SWTERPEHOM EHOBREFI Ve cORYEHHBELRE
WIEAIC & > THEE LcRMEAR ( Fish fauna ) ORZEMARZ AL E LB L o

-, 7Y BMIBBICKET 5% TORDAIBORNED & QLN 2 4TE & Bt BN 2IRRICET
AEELOBEEHOLHICT HAWICHA (34°00'~ 41°31' N, 141°30’~158°30"
E)oiini#os 7)) OREREL TR oo 2T VIR(OFER) EHEI7FATV VRFARLD
BGREBHLNICT 2 7ebiC, EEEOBREREIEO RS ) 0178 LKPRE « K& L OBERIKCD
TEHEIC X % RERBER & S L 7o ,

ric, 7 BEOAERTRY BRMEMICIHRE L TENZ#INE2 T 540BIC, THO L 9 2—E0F
it > TR D o

%3, 7Y HROMEBRETERAR ( 37 0kn®) K30 2 EFEBEERO A BOE bRABD
T RER (T ) 2RO ko £ LT COHEMEEERAOBHROBMEE Bt Lo 1
BRI, KBARMECARINKBRICKE LS (T, it =a, B, 7, - I b—BFICR
BOBMDS > kB& (Tn) 2 COMMOTHEEEHL, t=2 (Tn—Ti)/m TRk, AL,
KERBRERE (Li-1) EBHBARE (N;) Lotk Ni /Li-1=FE zgHALR:E LU, E0
T |E|Z0750RCKEBLELED > 23D E Lo mEBAREERD T, AHOBUAR « BE
BB Table 1 OFHETRDO%L.

c O—EXBROTHEMHN L » OREOT T, ERAFHRL cERBEEBEL»L7 VIROR
WEBEELHEL, FRAOKE - REBMAEREKOBMMNEL - RAEAERFRL > DHNEEL
Ko ¢O7 ) BORERICHLERZAWER ) OBHELEBERCEL T TREBLNLTHLE
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Table 1. Procedure of measuring the mean staying time of the schools of

young amber-fish migrated in or out of the fishing area A (Yuriage), assum-

ing the rate of catch during 3 days period as 0.01. .

Notes: NeR/ ¢ - Liny, TFom=o( Lot M) , L= N( 1=c )+N( 1=c Jo-+N{ 1-c )
unit of time; T, -T.,= % days

Time Number of fish caught Number of fish migrated Number of fish
(F) in or out (M) survived(Ly
T,- T, 125 12,500 12,375
Ty =T, 2,675 255,125 264,825
T,~ Ty 14,100 1,145,175 1,395,900
Ty- T 17,500 354,100 1,732,500
Tym Ty 18,700 137,500 1,851,300
Ts= T 2,625 ~1,588,800 259,875
Te= Tq 100 - 249,875 9,900
T,- Tg 1,275 117,600 126,225
T,- T 250 - 101,225 24,750
T- To 0 -24,750 0
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Bast (Miep « A1, 1958 )R> THHB Lo EIC, D22 517 YOREMBEEROTT YL
S THBINABOREREHD, TOBRKYLEERT 77 b & ( Euphausia pacifica
)2 RBE LA (HEREEESR ).

T #REER

1. 7V EABEHAR CAICHEE L TN BEEDR ( B AREI R ) KA, O
ks LT Calanus > Euphousia ® larva 2 FEM7 o7 ¥ o fes Tnd, E
15 (BXE) 2L 5 KEACRD L, B LN CRETCOEREZEEHRICAVEL 22 F
AV VRBEAERI L ORD, DL NEBTRMEICH - TREERL EQERBIENL, ThRD
NWTE 7Y 2R LETAREROEEMEOAERNEZELLE LTHDN 5.

2. MIBBICET57Y (0FEA) BEOHRE I+ 7 A LA 5 10 B TAE TOMHTS %,
z ORI O O /NMEFASRIE L TG B L BBk BE L, B cHBABERAOTE
PRETND, TDL I AABOB L HIERAOBE, LI ERTH LnTrs (Fig 1 ),

3. —EOKBA ({IEBHEE ) KRE L CRIFROESHERMERH 5 L0 12BHTH b,
Zh B ERAOBRHAME T 53 CORM (Fig. 2) ERBE—T %,

4. EBANBHEIN ST CORRBREBNE BRIREAD FRER<T — FORMBELE Kk
—33+ % (Fig.3), BRI () OFBBICHL 5 hE W oRmE W= 00076 x (19.14+0.1279
£)4™ embana,

5 FEEMTHICEEINHEREO ENAMBHIEEOMELBIC L > ¢, 7 ) % Terminal
species LT 2HEDOEEBELRLL (Fig. 4), 207 )V HEOETRAMEEL, Vo n s
747 v—Copepods THHRIN, MOBEBREOEHHEABICHLTRIICDR > TRELT
¥, % OMEMBRAKRMO REHROIE (Fig. 5) Kb TRE ZEMNRROh 2\ (B
ROBHZTEM) o

BYEF %O HEEBDRBFEBMEICIE U kH#tifr ( Food niche) #BBLTxD, 1L
DHT 1 OO &M% RO G b BREFERIC I (A—Et w0 AE b )

B« ORIEBWHER S bR b b fFEH (Fish fauna)oFHnsE (Fig.6) 255 &, —#K
[CiaE L FRELXHEWIC population OBELRELR L L I KAHLTnE, ThiEFE L&Y
BICRF L TERT AEMOBEDOHRE 2RI 5 bO—BOBFO L EERLTNb,.

6. FakE, RAEMNRZ CEERBORZAN 7747y (S.L.=6cm) 58055 A~111
OB BICKIET 50 7V A OOBOS Hloenl TO ML EICAEWN (Fig. 7), 5 8~

6 ATACKHS B 22 547 VDB (S.L.2100n) L#BT bBEEPE o 27e, 747
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74 7 2 E BEBOERE (101uxPlT ) CIERICEMES % L (Fig. 8), 7V @ 22 F47 ¥
REETBHEERTEN (5 FH) AROFBHOKR T 5% (BE) Kx & LURET 5 (F—KBic
U5 HAEENORBHGONERE) o 7 ) OWFKTE 2B ATEERER (Fig 9) |, 7Y 0&EHIE
BHRBEL L > CTHEYGIRINTAL L ERL TN,

7. LOBHHEEREOMIESL L TOWEDIhO— % RO X 5 KHEE Lk, Ta bbbl
RO B TEEAE (370knD) ICHJ 2—EHIRND 7 ) RIERBRU Y £ 2 74 7 v ICHBRE L R4S
BEE R, L7 ) Chkbhied 22549 v OREMN O RESHEES & Euphausia pacifica
KB L h 22 FAT 0TI > 2 b »ERE*FTE L ko

#1% 1969 £ 7 BT 58 B LAICESISEMIC3TO b ¥ O ) 233Kt L, 315 ¥ 4
IFAT v ERNTON YOF ) DEERD > T EICR Y, TOPMON 22 747 VHABIEL
MARCARNEBRTREBI A S 22 74 7 ¥ ($H10+ > ) OREIMEICHY L %o

#127% 197148 A110 5108108 % TO60RMIC400~ 1000 b > D 7' Y A3k LT37h
YHBEIN, FEIFAT4T00~113000 w2 &ME L THELTT53~1813 + O (
BE) &L bitnzd, ZORORYHERBEFILLEFLS 427 F17 v BEBE(LT0 V)0
30~60 fEICHY L.

Y EORERIC T 57 ) ORMEERER « HEEOBNICHLTEEB CREI ALY £ 7
FAVOBOIBEL EZRL, ERAKBICET L2 E0bb o ko

K<, 7YV CEbhich 52540 Y OEEREHF2O60EMICOWTRDS &, 2470~ 5900

P ERBLh, COEEICET L ARWE Euhausia pacifica ([CHET S E 24,500~ 58,800

P EHBEINS, COBEOPENARNMNE (RER/BAR)XBWT I VI b sy
FAV Y THIE, DA FAT o7 Y THI6%E%S (Fig 10),

Fl, TV e HEI2FATy BT T2 b vl v BWEFHOBEANTHAES LB 7 ~
7 vBBRBRAEERTCRKION~250r v /BT Y, chMEaBERERcllEIh B>
Y2 by OWERFEE400 v (/IES, 1973) D 25~60%ICH%ET 5,

AEEEERTORBGHRONET 2 HEOEERBECE VREINDLIDTHL2 L, RERD
HEEBC L TCENRZENET20RBRELCOREWVERICEREZRBY ZRT LR L, T,
ABHESNAR L HEEENLEEEOERE 2 5BEE, T ENBCOW TREEEEOE
EBECPT 5 T0RBORULBELNIC L, Rin TAMMO Ptk « BEOBINREEL EBEC D
DBF D HEME L TOWACKHT 2N AOTREELERA L ZHO AR LEThEER bE N, % ¥,
OB A ES A D AW Trophic level ~OHEST, BHBSORS, BEHERR,
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HEMOREROBE A% &, RREKEBROMRIFTHALN T EFRPEL 2t DE 1
OHEERPFIEICHAT 5 LB TRELZET S &b o o
AT L AFICHREE I 20T B Bl RURO BB & 5 HE % BB 2 Bk 0 BO RZEMARE L 18
MOBERIE L H &L FELCDONT, HFLNARREAA DO TD 5,

(8)
X 7Y REBE(S) &
S=F/{1-(1-¢c)")
k> TROE F [t AMEEE, c. 1 HOWEK (0001~0022)
RICERIGEBBOWE BEICL LA BRER TR0, BRER(Y)=002, AEFEE(X)=010
ELTH) ORERYWHER L RdK,
K T YVRIFEHEN OB 72 P Y HARCES FENBRE TRORKIE > TRD 720
1) N=C.R/r
Var(N)=R +C (C—r ) /1t

2) G=(N-C){(1+Y)b -1}
3) Pp={(1+g)l-1}-1,2
4) Cp=(f+Pg)ect, 2

8L,

N 79 kiR

R 7 ERR Ui R

C, 7Vt HRREREK

r; 7Yt BEBHERK

t, B ¥

Y. 7)) BERER=E

G, 7)Y t HEREER

Pr, #42254v vt BHEER

g, " HERE

f; " TV A AE

Cp. " BW7o s v BAR
e, " SEET LR
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Fig. 2 Results of the release and recapture experiments of the young
amber-fish, in the Bay of Sendai. Diagram represents the relationships
between the period of freedom and the accumulative rate of recapture.
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Fig. 3 The range and the mode of the body length of each sample of the amber-fish
collected in the Bay of Sendai. Each growth of the recaptured fish are represented

by the broken line, 1971.
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Fig. 5 Species compositions ofthe fish caught by set nets in
the Bay of Sendai, from June to August, 1969.
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 May , Jun., Jul. Aug. Sep. Oct., Nov.
Navodon modestus(L) A [

. (S) /\\m AN

Trochypenaeus curvirostris &,@ A

Konosirus punctatus

POVAN
Trachurus japonicus(S) &\/\ /\ A _ |
Lateolabrax japonicus(L) a 4 U |
Sphyraena pinguis AA_A P-an
Pneumatophorus japonicus(S) A_‘_@ — |
A A

Thunnus thynnus (L)

. (S) JAYA
Auxis tapeinosoma AAA a
S. purpurascens A_A_A

Sardinops melanosticta( M) AA P
1968 May Jun. Jul. Aug. Sep. Oct. Nov.

Engraulis japonica /\lﬁa [
25
S. quinqueradiata (M) AN a

" (M&s) A 0
Todarodes pacificus(S) A o 50
Loligo japonica (L) AN 0
Mylio macrocephalus(S) o L %0

30
Seriola quinqueradiata(L) 2\ A
Loligo japonica (S) c& A 1o
N N .o /\/\/\QA_A .10
Nibea mitsukurii a

-25

Fig. 6 The sequent fluctuations of amount of catch of the coastal fishes caught

by the set-net in the fishing area A (Yu:ria.ge), 1968, Curves showing the ratio
of catch in every 10 days to the total amount of catch of each species.
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Fig. 7 Comparisons of the range in body length of the anchovy occurred in the stomach of
the amber-fish ( $--A--+4 ) and those of the samples caught by the set nets in the Bay of
Sendai, from June to October in 1971.
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Fig. 10 Quantitative relationships between production of biomass (net production) and food intake,
estimated in 2 main part of the grazing food chain (amber- fish, anchovy and zooplankton )

in the Bay of Sendai, during 60 days in warm season.
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