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Marine populations arc maintained through the processes of spawning, growth, recruitment, natural death and fishing
in a marine eccosystem. Based upon each of these processes, a quantitative population dynamic model was developed
to estimate damages in fishery production due to accidents in a fishing ground. This model was applied for the
abalone culture grounds in Korean waters. Three components of damages were identified in the ecosystem of the
abalone culture grounds, namely, physical damages in the substratum of the fishing ground, biological damages in
the structure and function of the ecosystem, and damages in fishery production. Considering these three components,
the processes and durations of damages in fishery production were determined. Because the abalone population is
composed of multiple year classes, damages influence all the year classes in the population, when they occur. The

model developed in this study is:

" n
y;(nA+1)XYﬁ—_ ZU Youti

where, y is the expected damages in fishery production during the period of restoration of the damaged abalony

population, Y is the annual equilibrium yield, #, is the maximum age in the population,

occurrence, #, is the age at recruitment, and

recruited during the restoration period.

t, is the year of damage

>t 'y, ,; is total expected lifetime catch of year classes which were
0
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Table 1. Damaged year classes of fishery populations due

to vessel accidents. ¢ is year of accident. #, is oldest age
class. B, , indicates a population in the year class x at age
y. Year classes in italic type denote damaged ones due to
vessel accidents.
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Table 2 Processes of restoration of a damaged population due to vessel accidents.
tg 1s starting year for abalone restoration. gz, is oldest age class. B

year for algae restoration.

-
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t, is year of accident. ¢, is starting

.., indicates a population

in the year class x at age y. Year classes in italic type denote damaged ones due to vessel accidents.
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Table 3. Schematic diagram of damages in fishery production due to vessel accidents.
n, is oldest age class. B

year for algae restoration. {, is abalone restoration.
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Table 4. Annual catch of abalone in the damaged fishing
grounds

Annual catch (kg) of recent three years

Fishing Area Mean

ground (ha)

Year t+2 (kg)

Year t Year t+1
A 5 403 416 400 406
B 2 202 208 200 203

oA g 2AF HAolA oRlo] AA|EhE A& Fiel
Nz} 6709 2L 2.6-3.2 cmOI AT} 223, H3] oG oA
AT AEL A vigolen] 4L 5165 ecmol ek 1
AL FHsf opgellMe F vhe)d HEo] AHEH = e
4.6-5.7cm®] Utk o5 RV} ¥ T e AR AL
o tigo] H7lellE oFF ofd Zlojgt g} L2 A, ol A
FEE FHo2 A¥xF &5 ZES QLAY F 1571
o] ABo] AAHA=H, o159 2}FLE 83-12.7 cmo] T
o5& AFAE 7HH Y volE A AF Flle 1MoL
93] o] HE-L 2340]71, F-af ofe) MR- 24Q)0]
yagch 2el 1, 8 o] AEL 4-7401A o]
AE Al Al o) ZddE Y] AE Y HAH LY
AL Zbz} aAlek 7411 e g JHgstath

ZAdE o] A HuARTe] A% 42 449} 74
o= JYFTEJAAFT T 4HF, SATE, 64T 2 74T
7N Aol EATTE A ATALF (vy), 7HEALH Y
AE (n,) A, 1AL AR (») TAE A (17l 283
of AEAY BV 7S EAAET TN AGANF
AT AR Table 59 2o F ool A
g2 7}7}t 406.0 kg 203.0 kgo| 0., FjAY
& 7}7} 1,015.0 kg# 507.6 kgol ATk, o] 4ke] A
FHd Azl g (v, FARYTIZE (1)),
7L (7,), AEAL HA7)TE ( r,g)—°~ A=
A5 }%«1 A AE T A% ()@ HuAdH T A%
(ny), 7TLEAFT 0 +iAlT9 021%01?3*3*‘}% ( Ynlﬂ-)E
21 (18)ef] Z-8-3teq Aute] IEALLE QIgh AA o] JALHT]
& (Y, )S AE3HH Table 63 2T OWH‘ A oG
Fe 247k 4,669.0 kg™ 2,3344 kgl 2 FAHH AT

2

2
re
R
oﬁ, o =
o flo Jﬂ m[o
ol

¢

n =t

1o
o
fet
)
Er
o
f"l
_Q oﬁ, o“_,
_L., >
o >
o
e 2
R
55 e
rir o
e I‘W
T, |
Y HU
2 ro
r U
4
[
D)
o



ARG G o P2 A ] A

Table 5.

A]—71-5\_aok

RN =

)

>4 529 415

Annual catch and lifetime catch of abalone in the damaged fishing grounds

Annual mean

Lifetime catch (kg) by age Total lifetime

Fishing ground Area (ha
g8 ( ) catch (kg) Age 4 Age 5 Age 6 Age 7 catch (kg)
A 5 406.0 406.0 304.5 203.0 101.5 1,015.0
B 2 203.0 203.0 152.3 101.5 50.8 507.6
Table 6. Total damages in fishery production of abalone slzate BAVIZE (1), AEAY BAVI (rps BB
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