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[abstract]
Maximum sustained yield (MSY) is a classical concept. Its estimation accuracy has
improved with the development of research and calculators. It has also been shown
that feedback management is effective if the equilibrium point is local stability under

the model described by the Lotka-Volterra system. We can easily calculate MSY from
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the single-species or non-spatial model but not from multiple-species or spatial models.
In the study, we speculated the characteristics of the model by incorporating multiple
species and the spatial effect into the single species model separately. As a result,
when the predator is the target species, the catch pressure to achieve MSY can be set
higher in a two-species ecosystem model than in a single-species model. On the other
hand, catch pressure to achieve MSY must be set lower when the prey is the target
species. In the former case, the abundance of target species is more than that of the
single species model under some conditions; one of the target species is more than one
for the condition, and one of the target species is more than one for the single species
model. For the spatial model, if spawning and non-spawning areas were separated in
the model, the condition to achieve MSY is not uniquely determined. In addition, it
was more difficult to predict, if spawning occurs in all ocean areas. These results
suggest that incorporating multiple species and spatial effects into the single species

and spatial model may not be a simple extension of the basic model.
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REEZRVIADTWRNZ ERENR>TND, Hflo—oL LT, EIILRRO %
FIF94 2% Z &25 Fishing down (Pauly et al (1998)) <X° Trophic cascade (f]z (£
Ihwmw@mm\&m&naazemw)%ﬁe%a%ﬁzﬁﬂ%ﬁﬁﬁﬁéhfwéw
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BT VOEEITEIRFT D720, EHERETT VERZHEMETE D & 0 ITEARNZ
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2-1. Sx1—J7—ETIEEERETIL

KEBRFZOP TR LA EIN TS =—7 7 —F5 /L (Schaefer (1954)) % HAK
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ROBRBFINAE DK (0) & 725 X O WCBREINA 4 2 ARMIZ/HET 2 K 5 ITHIEL T,
ERHIN D E TBEIET; (0, i,j = 1L2)OFG TBEIT 5 & E Lz,

(2)

dxl _ xl

—=r (1 - —) x1 — Tipx1 + To1%5 — f1x9

dt K 3
dx,

Tl Ti2%1 — To1x5 — fox;
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(dx1 X1
- 7’( - _) Xy — Tipx1 + To1%5 — f1%4

dxl
dxz

r

dt pK,
dx2 X
T (1 - m) Xz + Tiaxy — To1Xy — foxo+apxyy (5)

dy y
\ E=ry<1——>y—bapx2y

L WEE-HEELIIBEITORELEALOND, EARNIZIZINLDMAED
ﬁfﬁéﬁéﬁfmkf“ﬁi%/ﬁ?& LTHHAEN TV LAY E S LAERR I AT AaRETE 5,

dx; X1
T (1 - _K) x1 = Tipxy + Toa X — fixg +ap1x1)1
X

dx,
dt

dy; 1 V1 b
dar Ty - m Y1 —00p1X1Y1

X2
=T (1 TA<pIK )K) Xz + Tipxy — To1Xy — foXoFapaX2y,
X
(6)

%—r S S — bay,x
ac (1—py)K Y2 p2X2Y2
Z T, aplioJ:U\asz)fl: 1B BEZD Lay(i=1 2)7§>E’C§>é . AERMITII S R
%ﬂyﬂwﬁ%&&é WlZay (i = L2)WATHIUTHEOKEN 25, ALBHEIZEAN

EOLGEIITAERRIZ L > THER LEE OB DYEET 5, BIRIZZR > 720RI T
HE VTSNV, AR FR D R DRI TIEE 2 b I3, ARRFO
FCIAEMA, BHWDEE ABRYERORHZIE BICHAB I, APEKKIZ/RS & B a2
BT 5FV RAME LI RN B Y | EBEHIEICay, D EANEZR DRIUITITY
XL AR OHIE T VOMNTIEZ <AThbN TV A RE L ITH A BMEELT-ET
IWISHLTHDL LAAT v 7728038 2 % (Polis and Holt(1992)) 7=® . b TH)
RBOMGEL T2 LER D D,
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AR CTILEFIRREICB T D MSY 25 H LT 5 Z &2 bIcir 2D 5 (o,
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azb K, K, + 7.,
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i3, > a,b K, ©L 700 | IO BEARRER, AN RENAENZELZ L&
DENLy D T2 OxIZ KD RRLMINTE 5, ap, NIEEOHE (HEENBEGRTH S
BE) . yREOME LV bAS FEAIVUEByy (DR OZNOE L5 Z L2k d, —H,
ap, WA DG (EENBESR THL5E) . BRIFTEROFUENKLT 5720, (20K
2B T DBysyPITHIC(DXDZENE TREIS, £7-. EEFEEN 2 F D - RLT THT
bHYE, 2 R TIEHRIFERIZEWT, MSY ##kT 2BFOFEIZAETH D Z
ENFER - FEAIIDICE > TREN TN D,

x1 (. 2. QHDFysy&Buysy

(1) (2)=C (3)xL
F T
r it apkK, Frop =L — -MsY2112
Fusy 2 2 ML 2 Fusyz + o
K Kx(rx + apKy)ry 5 (1 + —le )
Busy 2 2 2 Fusyz + To1
2 2(apb Ky Ky + 1 1)
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WIC, RINBEBML, 21051 5 W Fusys & Fusy2® D Fysyr = & — 2212 % i
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LT MSY 2EKT D22 2RLTVD, 72, QRUCTBIT 2 &I EBysy@1(1)=X
BTGB EBysy® LD %< D, —FH. @-O)RTIEFysyr. Fusyz & FREICEHR
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4. EH

4-1. £EEZRETILTO MSY
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4-2. BEIETILTOD MSY

BEIET /L TO MSY (ZOWT, £ 12>5Fysyr =1/2 — (FysyaTi2)/(Fusyz + To1) Z i 72
THEIETHDH L XIZ MSY ZiEKT D, T Z CFysyr + Fusy2 IOV TE X THD,
Fusyr = 1/2 = Fusy2Ti2/(Fusyz + To1) TH 2 2 & B (DR THEE S Fysy @ L D b Fygyr
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5, £, ZNOOMAEEHTEFREICIR L TED X S REEENE Z 5020 TES
BB THGET 2 MNER DD B XD, RIS, FIIBEH L HE - HRBORBARONRT X |
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ERKT BfERDBD, T5EFysy =S8 720 xUf = Fusy BIXAT 5 L Bygy = 510
HEhb,
(4) FHARIE G IR,y (2, y>0) 135 =0, Z=0k0,
{(%=rx(1—%)x—fx+apxy=0
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rxry+a%,bl(xl(y
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dfx* d 7, Ky
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7, Ky
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2(apb Kx Ky+rx Ty)

(5) A BHUC I3V 2 SPHRIRIE O R B, 3 (], x5>0) 352 = 0, 22=0k 1),

dt

&=r(1—ﬂ)x —Tixy + Toyx; — 1, =0
dt K/ 12%1 21%2 1X1
dx,

_dt =Tix1 — To1x, — fox, =0

L0 g = (Clr— (A + ), B a ) LR TE B, R, AR BHEO WS

fo4T21/ ) Ta1+f2
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FHRTE D,
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